
“Fundamentals of Drug Dosage Calculations”.

In Section 1 of this course you will cover these topics:
Introduction To Pharmacology: Drug Regulation And Approval

Drug Classes And Schedules

Emergency Preparedness

Principles Of Drug Administration

Pharmacokinetics

Pharmacodynamics

The Nursing Process In Pharmacology

Drug Administration Throughout The Lifespan

Medication Errors

Psychosocial, Gender, And Cultural Influences On Pharmacotherapy

Topic : Introduction To Pharmacology: Drug Regulation And Approval

Objective:

At the end of the topic student will able to understand:

 Drug Legislation And Safety

 Medicine Development And Safety Testing

Definition/Overview:

Pharmacology: Pharmacology is the study of how drugs interact with living organisms to

produce a change in function. If substances have medicinal properties, they are considered

pharmaceuticals. The field encompasses drug composition and properties, interactions,

toxicology, therapy, and medical applications and anti-pathogenic capabilities. Pharmacology

is not synonymous with pharmacy, which is the name used for a profession, though in

common usage the two terms are confused at times. Pharmacology deals with how drugs

interact within biological systems to affect function, while pharmacy is a medical science

concerned with the safe and effective use of medicines. The origins of clinical pharmacology

date back to the Middle Ages in Avicenna's The Canon of Medicine, Peter of Spain's

Commentary on Isaac, and John of St Amand's Commentary on the Antedotary of Nicholas.
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Pharmacology as a scientific discipline did not further advance until the mid-19th century

amid the great biomedical resurgence of that period. Before the second half of the nineteenth

century, the remarkable potency and specificity of the actions of drugs such as morphine,

quinine and digitalis were explained vaguely and with reference to extraordinary chemical

powers and affinities to certain organs or tissues. The first pharmacology department was set

up by Buchheim in 1847, in recognition of the need to understand how therapeutic drugs and

poisons produced their effects.

Key Points:

1. Medicine Development And Safety Testing

Development of medication is a vital concern to medicine, but also has strong economical

and political implications. To protect the consumer and prevent abuse, many governments

regulate the manufacture, sale, and administration of medication. In the United States, the

main body that regulates pharmaceuticals is the Food and Drug Administration and they

enforce standards set by the United States Pharmacopoeia. In the European Union, the

main body that regulates pharmaceuticals is the EMEA and they enforce standards set by

the European Pharmacopoeia.

If the structure of a medicine is altered slightly, this will slightly alter the medicine's

properties. This means when a useful activity has been identified, chemists will make

many similar compounds called analogues, to attempt and maximise the beneficial

effects. This development phase can take up to 3 years and is expensive.

These new analogues need to be developed. It needs to be determined how safe the

medicine is for human consumption, its stability in the human body and the best form for

dispensing, like tablet or aerosol. After extensive testing, which can take up to 6 years the

new medicine is ready for marketing and selling.

As a result of the long time required to develop analogues and test a new medicine and

the fact that of every 5000 potential new medicines typically only one will ever reach the

open market, this is an expensive way of doing things, costing millions of dollars. To

recoup this outlay pharmaceutical companies may do a number of things:
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 Carefully research the demand for their potential new product before spending an outlay of

company funds.

 Obtain a patent on the new medicine preventing other companies from producing that

medicine for a certain allocation of time.

2. Drug Legislation And Safety

In the United States, the Food and Drug Administration (FDA) is responsible for creating

guidelines for the approval and use of drugs. The FDA requires that all approved drugs

fulfill two requirements:

 The drug must be found to be effective against the disease for which it is seeking approval.

 The drug must meet safety criteria by being subject to extensive animal and controlled human

testing.

Gaining FDA approval usually takes several years to attain. Testing done on animals must

be extensive and must include several species to help in the evaluation of both the

effectiveness and toxicity of the drug. The dosage of any drug approved for use is

intended to fall within a range in which the drug produces a therapeutic effect or desired

outcome. The safety and effectiveness of prescription drugs in the U.S.is regulated by the

federal Prescription Drug Marketing Act of 1987. The Medicines and Healthcare products

Regulatory Agency (MHRA) has a similar role in the UK

Topic : Drug Classes And Schedules

Topic Objective:

At the end of the topic student will able to understand:

 Drug Classes and Schedules

 Schedule I drugs

 Drugs on this schedule include

 Schedule II drugs

 Drugs on this schedule include:

 Schedule III drugs

 Drugs on this schedule include:
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 Schedule IV drugs

 Schedule V drugs

Definition/Overview:

A drug, broadly speaking, is any chemical substance that, when absorbed into the body of a

living organism, alters normal bodily function. There is no single, precise definition, as there

are different meanings in medicine, government regulations, and colloquial usage.

In pharmacology, Dictionary.com defines a drug as "a chemical substance used in the

treatment, cure, prevention, or diagnosis of disease or used to otherwise enhance physical or

mental well-being." Drugs may be prescribed for a limited duration, or on a regular basis for

chronic disorders.

Recreational drugs are chemical substances that affect the central nervous system, such as

opioids or hallucinogens. They may be used for perceived beneficial effects on perception,

consciousness, personality, and behavior. Some recreational drugs can cause addiction and

habituation. Drugs are usually distinguished from endogenous biochemicals by being

introduced from outside the organism. For example, insulin is a hormone that is synthesized

in the body; it is called a hormone when it is synthesized by the pancreas inside the body, but

if it is introduced into the body from outside, it is called a drug. Many natural substances such

as beers, wines, and some mushrooms, blur the line between food and drugs, as when

ingested they affect the functioning of both mind and body.

Key Points:

1. Drug Classes and Schedules

The findings that the government must make in order to classify a drug in a certain

schedule are specified at 21 U.S.C. 812(b). The specific classification of any given drug is

usually a source of controversy, as is the purpose and effectiveness of the entire

regulatory scheme. Tobacco, beer, wine, and spirits are explicitly exempt from the

Controlled Substances Act. Some have argued that this is an important omission, since

alcohol and tobacco are the two most widely used drugs in the United States. Caffeine is

also not on the list. Recently, in a report published in The Lancet Journal, researchers

have introduced an alternative method for drug classification in the UK. This new system
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uses a nine category matrix of harm, with an expert Delphic procedure, to assess the

harms of a range of illicit drugs in an evidence-based fashion. The new classification

system suggested that alcohol and tobacco were in the mid-range of harm, while

Cannabis, LSD, and Ecstasy were all below the two legal drugs in harmfulness.

The placement of some drugs is paradoxical: both morphine and fentanyl are on Schedule

II, and heroin is on Schedule I. Fentanyl is approximately 80 times the potency of

morphine, and heroin is somewhere between morphine and fentanyl. Clearly, morphine

has been used by physicians for over 150 years. It is very addictive, but it is very effective

for severe pain, so it is licensed for careful medical use. Heroin was introduced in the late

19th century and licensed the same way until it was completely banned in 1924. Fentanyl

has been used for less than 50 years and has always been carefully restricted.

Dextromethorphan (DXM), a drug found in many OTC cough medications, is also

explicitly exempt from scheduling under the original 1970 version of the CSA. However,

the DEA has noted DXM to be abused recreationally as a dissociative anaesthetic similar

to PCP or ketamine. DXM is therefore listed as a 'chemical of concern' and is being

considered for possible evaluation for scheduling.

2. Schedule I drugs

The drug or other substance has high potential for abuse. The drug or other substance has

no currently accepted medical use in treatment in the United States. There is a lack of

accepted safety for use of the drug or other substance under medical supervision. No

prescriptions may be written for Schedule I substances, and such substances are subject to

production quotas by the DEA. Under the DEA's interpretation of the CSA, a drug does

not necessarily have to have the same abuse potential as heroin or cocaine to merit

placement in Schedule I (in fact, cocaine is currently a Schedule II drug due to limited

medical use): When it comes to a drug that is currently listed in schedule I, if it is

undisputed that such drug has no currently accepted medical use in treatment in the

United States and a lack of accepted safety for use under medical supervision, and it is

further undisputed that the drug has at least some potential for abuse sufficient to warrant

control under the CSA, the drug must remain in schedule I. In such circumstances,

placement of the drug in schedules II through V would conflict with the CSA since such

drug would not meet the criterion of "a currently accepted medical use in treatment in the

United States."21 USC 812(b). Sentences for first-time, non-violent offenders convicted
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of trafficking in Schedule I drugs can easily turn into de facto life sentences when

multiple sales are prosecuted in one proceeding. Sentences for violent offenders are much

higher.

3. Drugs on this schedule include

gamma-Hydroxybutyric acid (GHB), which has been used as a general anaesthetic with

minimal side-effects and controlled action but a limited safe dosage range. It was placed

in Schedule I in March 2000 after widespread recreational use. Uniquely, this drug is also

listed in Schedule III for limited uses, under the trademark Xyrem; 12-Methoxyibogamine

(Ibogaine), which has been used in opiate addiction treatment and psychotherapy.

Cannabis (includes cannabinoids found in marijuana, hashish, and hashish oil).

Controversy exists about its placement in Schedule I. Dimethyltryptamine (DMT), which

is found in small quantities in the human brain but is pharmacologically active in larger

quantities. Heroin (Diacetylmorphine), which is used in some European countries as a

potent pain reliever in terminal cancer patients, and as second option, after morphine. (It

is about twice as potent, by weight, as morphine.) Other strong opiates and opioids used

in many other countries, or even in the USA in previous decades for palliation of

moderate to severe pain such as nicomorphine (Vilan), dextromoramide (Palfium),

ketobemidone (Ketalgin), dihydromorphine (Paramorfan), piritramide (Dipidolor),

diacetyldihydromorphine (Paralaudin), dipipanone (Wellconal), phenadoxone (Heptalgin)

and many others. Weak opioids used for relief of moderate pain, diarrhea, and coughing

such as benzylmorphine (Peronine), nicocodeine (Tusscodin), thebacon, tilidine

(Valoron), meptazinol (Meptid), propiram (Algeril), acetyldihydrocodeine and others.

MDMA (3,4-methylenedioxymethamphetamine, Ecstasy), which continues to be used

medically, notably in the treatment of post-traumatic stress disorder (PTSD) (approved by

the FDA for PTSD use in 2001). The medical community originally agreed upon placing

it as a Schedule III substance, but the government denied this suggestion, despite two

court rulings by the DEA's administrative law judge that placing MDMA in Schedule I

was illegal. It was temporarily unscheduled after the first administrative hearing from

December 22, 1987 - July 1, 1988. Psilocybin, the active ingredient in psychedelic

mushrooms; 5-MeO-DIPT (Foxy / Foxy Methoxy / 5-methoxy-N,N-

diisopropyltryptamine) Lysergic acid diethylamide (LSD / Acid), a psychotropic

hallucinogen which has historically been used to treat alcoholism and other addictions,
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cluster headaches, and has been shown to be useful in treating schizophrenia, Bipolar

disorder, childhood autism, and other psychological disorders; Peyote, a cactus growing

in nature primarily in northeastern Mexico; one of the few plants specifically scheduled,

with a narrow exception to its illegal status for religious use by members of the Native

American Church; Mescaline, the main psychoactive ingredients of the peyote, san pedro,

and Peruvian torch cacti; Methaqualone (Quaalude, Sopor, Mandrax), a sedative that was

previously used for similar purposes as barbiturates, until it was rescheduled; 2,5-

dimethoxy-4-methylamphetamine (STP / DOM), a psychotropic hallucinogen that rose to

prominence in 1967 in San Francisco when it appeared in pill form (known as "STP", in

doses as high as four times the amounts previously considered "safe") on the black

market; Tetrahydrogestrinone (THG / "The Clear"), an anabolic progestegenic androgen

first created by the BALCO athletic supplement company that was the drug of choice for

athletes using steroids due to its "invisibility" in standard steroid screening tests until

2003, when Trevor Graham provided a sample to the United States Anti-Doping Agency

for use in creating a screening test; banned by the FDA for medical use and added to

Schedule I in 2003; 2C-T-7 (Blue Mystic / T7), a psychotropic entheogen; 2C-B (Nexus /

Bees / Venus / Bromo Mescaline), a psychotropic hallucinogen and aphrodisiac;

Cathinone (β-ketoamphetamine), a monoamine alkaloid found in the shrub Catha edulis

(Khat); AMT (alpha-methyltryptamine), an anti-depressant from the tryptamine family

with hallucinogenic properties; first developed in the Soviet Union and marketed under

the brand name Indopan; Bufotenin (5-OH-DMT), a naturally-occurring tryptamine with

hallucinogenic and aphrodisiac properties; named for the Bufo genus of toads whose

venom contains the chemical; Benzylpiperazine (BZP), a synthetic drug with a slight

resemblance to MDMA and stimulant effects 10 times less potent than amphetamine

(though it was mistakenly said to be 10 times more addictive than amphetamine at the

drug's schedule hearing). Controlled Substance Analogs intended for human consumption

(as defined by the Federal Analog Act)

4. Schedule II drugs

 The drug or other substance has a high potential for abuse.

 The drug or other substance has a currently accepted medical use in treatment in the United

States or a currently accepted medical use with severe restrictions.
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 Abuse of the drug or other substances may lead to severe psychological or physical

dependence.

These drugs are only available by prescription, and distribution is carefully controlled and

monitored by the DEA. Oral prescriptions are allowed, except that the prescription is limited

to 30 days worth of doses, although exceptions are made for cancer patients, burn victims,

etc. and oral prescriptions for schedule II drugs must be confirmed in writing within 3 days.

No refills are allowed. The Drug Enforcement Administration (DEA) is finalizing a Notice of

Proposed Rulemaking published on September 6, 2006 (71 FR 52724). In that document,

DEA proposed to amend its regulations to allow practitioners to provide individual patients

with multiple prescriptions, to be filled sequentially, for the same schedule II controlled

substance, with such multiple prescriptions having the combined effect of allowing a patient

to receive over time up to a 90- day supply of that controlled substance. This went in to effect

December 19, 2007. Also, Schedule II drugs are subject to production quotas set by the DEA.

Some of these drugs (notably Fentanyl in non-transdermal form) are never given to patients

for home use, but are administered only by a physician. Fentanyl can be given to patients for

home use in Duragesic transdermal therapeutic system patch form. The prescription must be

hand delivered within 7 days to the pharmacy and the prescription is limited to 30 days worth

of doses.

These drugs vary in potency: for example Fentanyl is about 80 times as potent as morphine.

(Heroin is only twice as potent.)

5. Drugs on this schedule include:

 Cocaine (used as a topical anesthetic);

 Methylphenidate (Ritalin) & Dexmethylphenidate (Focalin) (used in treatment of Attention

Deficit Disorder);

 Opium and opium tincture (laudanum), which is used as a potent antidiarrheal;

 Methadone (used in treatment of heroin addiction as well as for treatment of extreme chronic

pain)

 Oxycodone (semi-synthetic opioid; active ingredient in Percocet, OxyContin, and Percodan)

 Fentanyl and Most other pure strong opioid agonists, i.e. levorphanol, opium, or

oxymorphone;

 Morphine
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 Amphetamine (racemic)

 Dextroamphetamine (Dexedrine)

 Methamphetamine (Desoxyn)

 Hydromorphone (Dilaudid)

 Pure codeine and any drug for non-parenteral administration containing the equivalent of

more than 90 mg of codeine per dosage unit.;

 Pure hydrocodone and any drug for non-parenteral administration containing no other active

ingredients or more than 15 mg per dosage unit.;

 Secobarbital (Seconal)

 Pethidine (USAN: Meperidine; Demerol)

 Phencyclidine (PCP);

 Short-acting barbiturates, such as pentobarbital, (Nembutal (now out of production));

 Amphetamines were originally placed on Schedule III, but were moved to Schedule II in

1971. Injectable methamphetamine has always been on Schedule II;

 Nabilone (Cesamet) A synthetic cannabinoid. An analogue to dronabinol (Marinol) which is

a Schedule III drug.

6. Schedule III drugs

Findings required:

 The drug or other substance has a potential for abuse less than the drugs or other substances

in schedules I and II.

 The drug or other substance has a currently accepted medical use in treatment in the United

States.

 Abuse of the drug or other substance may lead to moderate or low physical dependence or

high psychological dependence.

 These drugs are available only by prescription, though control of wholesale distribution is

somewhat less stringent than Schedule II drugs. Prescriptions for Schedule III drugs may be

refilled up to five times within a six month period.

7. Drugs on this schedule include:

 Anabolic steroids (including prohormones such as androstenedione);

 Intermediate-acting barbiturates, such as talbutal or butalbital;
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 Buprenorphine;

 Dihydrocodeine single-ingredient drugs and the pure drug itself.

 Ketamine, a drug originally developed as a milder substitute for PCP (mainly to use as a

human anesthetic) but has since become popular as a veterinary and pediatric anesthetic;

 Xyrem, a preparation of GHB used to treat narcolepsy. Xyrem is in Schedule III but with a

restricted distribution system. All other forms of GHB are in Schedule I;

 Hydrocodone / codeine, when compounded with an NSAID (e.g. Vicoprofen, when

compounded with ibuprofen) or with acetaminophen (paracetamol) (e.g. Vicodin / Tylenol

3);

 Marinol, a synthetic form of Tetrahydrocannabinol (THC) used to treat nausea and vomiting

caused by chemotherapy, as well as appetite loss caused by AIDS;

 Paregoric, an antidiarrheal and anti-tussive, which contains opium combined with camphor

(which makes it less addiction-prone than laudanum, which is in Schedule II;

 LSA, listed as a sedative but considered by most experts to be psychedelic. A pre-cursor to

and chemical relative of LSD. LSA occurs naturally in Rivea corymbosa, morning glory

seeds, and Hawaiian baby woodrose seeds. LSA is not biosynthesized by the ergot fungus

(Claviceps purpurea), but can be biosynthesized by other Claviceps species. LSA can be

present as an artifact in extracts of ergot.

8. Schedule IV drugs

 The drug or other substance has a low potential for abuse relative to the drugs or other

substances in schedule III.

 The drug or other substance has a currently accepted medical use in treatment in the United

States.

 Abuse of the drug or other substance may lead to limited physical dependence or

psychological dependence relative to the drugs or other substances in schedule III.

 Control measures are similar to Schedule III. Prescriptions for Schedule IV drugs may be

refilled up to five times within a six month period.

 Drugs on this schedule include:

 Benzodiazepines, such as alprazolam (Xanax), chlordiazepoxide (Librium), diazepam

(Valium)

 temazepam (Restoril) (Note that some states require specially coded prescriptions for

temazepam)
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 flunitrazepam (Rohypnol) (Note that Rohypnol is not used medically in the United States);

 The benzodiazepine-like "Z-drugs": Zolpidem (Ambien), Zopiclone, Eszopiclone, and

Zaleplon;

 Dextropropoxyphene (Doloxene) and propoxyphene (sold in the U.S. as Darvocet);

 Long-acting barbiturates such as phenobarbital;

 Some partial agonist opioid analgesics, such as pentazocine (Talwin);

 Antidiarrheal drugs, such as difenoxin, when combined with atropine (Motofen) (difenoxin is

2-3 times more potent then diphenoxylate, the active ingredient in Lomotil, which is in

Schedule V);

 "Diet drugs" such as phentermine, sibutramine and mazindol;

 Certain non-amphetamine stimulants, including pemoline and the pseudostimulant modafinil.

 Chloral hydrate (sold as Aquachloral), used as a sedative and hypnotic.

 Meprobamate (Miltown)

9. Schedule V drugs

 The drug or other substance has a low potential for abuse relative to the drugs or other

substances in schedule IV.

 The drug or other substance has a currently accepted medical use in treatment in the United

States.

 Abuse of the drug or other substance may lead to limited physical dependence or

psychological dependence relative to the drugs or other substances in schedule IV.

 Schedule V drugs are only available for a medical purpose.

 Drugs on this schedule include:

 Cough suppressants containing small amounts of codeine (e.g., promethazine+codeine);

 Preparations containing small amounts of opium or diphenoxylate (used to treat diarrhea);

 Pregabalin (Lyrica), an anticonvulsant and pain modulator.

 Pyrovalerone

 Some centrally-acting anti-diarrhoeals, such as diphenoxylate (Lomotil) when mixed with

atropine to make it unpleasant for people to grind up, cook, and inject. Difenoxin with

atropine (Motofen) has been moved to Schedule IV. Otherwise the drugs are in Schedule II.
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Topic : Emergency Preparedness

Topic Objective:

At the end of the topic student will able to understand:

 Preparedness

 Disadvantages of Vaccination

Definition/Overview:

Emergency preparedness is the discipline of dealing with and avoiding risks. It is a discipline

that involves preparing for disaster before it happens, disaster response (e.g. emergency

evacuation, quarantine, mass decontamination, etc.), as well as supporting, and rebuilding

society after natural or human-made disasters have occurred. In general, any Emergency

management is the continuous process by which all individuals, groups, and communities

manage hazards in an effort to avoid or ameliorate the impact of disasters resulting from the

hazards. Actions taken depend in part on perceptions of risk of those exposed.

Key Points:

1. Preparedness

In the preparedness phase, emergency managers develop plans of action for when the

disaster strikes. Common preparedness measures include the

 communication plans with easily understandable terminology and chain of command

 development and practice of multi-agency coordination and incident command

 proper maintenance and training of emergency services

 development and exercise of emergency population warning methods combined with

emergency shelters and evacuation plans

 stockpiling, inventory, and maintenance of supplies and equipment

An efficient preparedness measure is an emergency operations center (EOC) combined

with a practiced region-wide doctrine for managing emergencies. Another preparedness

measure is to develop a volunteer response capability among civilian populations. Since,

volunteer response is not as predictable and planable as professional response; volunteers
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are most effectively deployed on the periphery of an emergency. Another aspect of

preparedness is casualty prediction, the study of how many deaths or injuries to expect for

a given kind of event. This gives planners an idea of what resources need to be in place to

respond to a particular kind of event.

2. Disadvantages of Vaccination

 Safety concerns

 Effectiveness unknown

 Requirement for some vaccines for series of shots and boosters

 Concern about effectiveness against mutant strains of viruses

Topic : Principles Of Drug Administration

Objective:

At the end of the topic student will able to understand:

 Risk In Medicine

 Risks Of Medical Treatment

 Finding The Risks Of Drugs

 Other Reporting Methods

Definition/Overview:

Pharmacovigilance is the pharmacological science relating to the detection, assessment,

understanding and prevention of adverse effects, particularly long term and short term side

effects of medicines. Generally speaking, pharmacovigilance is the science of collecting,

monitoring, researching, assessing and evaluating information from healthcare providers and

patients on the adverse effects of medications, biological products, herbalism and traditional

medicines with a view to:

 identifying new information about hazards associated with medicines

 preventing harm to patients.

 The etymological roots are: pharmakon (Greek), drug; and vigilare (Latin), to keep awake or

alert, to keep watch.
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 Pharmacovigilance is particularly concerned with Adverse drug reactions, or ADRs, which

are officially described as: "A response to a drug which is noxious and unintended, and which

occurs at doses normally used for the prophylaxis, diagnosis or therapy of disease, or for the

modification of physiological function."

 Pharmacovigilance is gaining importance for doctors and scientists as the number of stories

in the mass media of drug recalls increases.

Key Points:

1. Risk In Medicine

Medicines have helped to bring improved health and longer life to human beings.

Medicines affect the lives of hundreds of millions of people every day. But they are not

without risk, and have caused, do cause and will continue to cause harm to many people.

There are also large numbers of people who experience no evident effect at all from the

drugs they take.

2. RisksOf Medical Treatment

While medicines have led to major improvement in the treatment and control of diseases,

they also produce adverse effects on the human body from time to time

While many drugs are precisely targeted to the causes and mechanisms of disease, they

may also have minor or distressing effects on other parts of the body, or interact

negatively with the systems of the particular individual or with other drugs or substances

they are taking, or, not work well or at all for some, many or all of those who take them

There is no such thing as a safe drug. There are risks in any intrusion into the human

body, whether chemical or surgical. Nothing in this field is entirely predictable - except

that the interaction between science and the human body may produce surprises.

Benefits are commonly expressed as the proven therapeutic good of a product, but should

also include the patients subjective assessment of its effects

Risk is the probability of harm being caused, usually expressed as a percent or ratio of the

treated population; the probability of an occurrence
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Harm is the nature and extent of the actual damage that could be caused. It should not be

confused with risk

Effectiveness is used to express the extent to which a drug works under real world

circumstances, i.e., clinical practice (not clinical trials).

Efficacy is used to express the extent to which a drug works under ideal circumstances

(i.e., in clinical trials)

3. FindingThe Risks Of Drugs

Pharmaceutical companies are required by law in all countries to perform clinical trials,

testing new drugs on people before they are made generally available. The manufacturers

or their agents usually select a representative sample of patients for whom the drug is

designed at most a few thousand along with a comparable control group. The control

group may receive a placebo and/or another drug that is already marketed for the disease.

The purpose of clinical trials is to discover:

 if a drug works and how well

 if it has any harmful effects, and

 its benefit-harm-risk profile - does it do more good than harm, and how much more? If it has

a potential for harm, how probable and how serious is the harm?

 Clinical trials do, in general, tell us a good deal about how well a drug works and what

potential harm it may cause. They provide information which should be reliable for larger

populations with the same characteristics as the trial group - age, gender, state of health,

ethnic origin, and so on.

 The variables in a clinical trial are specified and controlled and the results relate only to the

population of which the trial group is a representative sample. A clinical trial can never tell

you the whole story of the effects of a drug in all situations. In fact, there is nothing that

could tell you the whole story, but a clinical trial must tell you enough; "enough" being

determined by legislation and by contemporary judgements about the acceptable balance of

benefit and harm.

 Spontaneous reporting is the core data-generating system of international pharmacovigilance,

relying on healthcare professionals (and in some places consumers) to identify and report any
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suspected adverse drug reaction to their national pharmacovigilance centre or to the

manufacturer. Spontaneous reports are almost always submitted voluntarily.

 One of this systems major weaknesses is under-reporting, though the figures vary greatly

between countries and in relation to minor and serious ADRs.

 Another problem is that overworked medical personnel do not always see reporting as a

priority. If the symptoms are not serious, they may not notice them at all. And even if the

symptoms are serious, they may not be recognised as the effect of a particular drug.

 Even so, spontaneous reports are a crucial element in the worldwide enterprise of

pharmacovigilance and form the core of the World Health Organization Database, which

includes around 3.7 million reports (September 2006), growing annually by about 250,000.

4. Other Reporting Methods

Some countries legally oblige spontaneous reporting by physicians. In most countries,

manufacturers are required to submit reports they receive from healthcare providers to the

national authority. Others have intensive, focused programmes concentrating on new

drugs, or on controversial drugs, or on the prescribing habits of groups of doctors, or

involving pharmacists in reporting. All of these generate potentially useful information.

Such intensive schemes, however, tend to be the exception

Topic : Pharmacokinetics

Topic Objective:

At the end of the topic student will able to understand:

 Mass spectrometry

 Bioanalytical methods

 Compartmental analysis

 Noncompartmental analysis

 Analysis
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 Absorption Is The Process Of A Substance Entering The Body

Definition/Overview:

Pharmacokinetics (in Greek: pharmacon meaning drug and kinetikos meaning putting in

motion, the study of time dependency; sometimes abbreviated as PK) is a branch of

pharmacology dedicated to the determination of the fate of substances administered

externally to a living organism. In practice, this discipline is applied mainly to drug

substances, though in principle it concerns itself with all manner of compounds ingested or

otherwise delivered externally to an organism, such as nutrients, metabolites, hormones,

toxins, etc. Pharmacokinetics is often divided into several areas including, but not limited to,

the extent and rate of Absorption, Distribution, Metabolism and Excretion. This sometimes is

referred to as the ADME scheme.

Key Points:

1. Absorption Is The Process Of A Substance Entering The Body

 Distribution is the dispersion or dissemination of substances throughout the fluids and tissues

of the body.

 Metabolism is the irreversible transformation of parent compounds into daughter metabolites.

 Excretion is the elimination of the substances from the body. In rare cases, some drugs

irreversibly accumulate in a tissue in the body.

 Pharmacokinetics is often studied in conjunction with pharmacodynamics. So while

pharmacodynamics explores what a drug does to the body, pharmacokinetics explores what

the body does to the drug.

2. Analysis

Pharmacokinetic analysis is performed by noncompartmental (model independent) or

compartmental methods. Noncompartmental methods estimate the exposure to a drug by

estimating the area under the curve of a concentration-time graph. Compartmental

methods estimate the concentration-time graph using kinetic models.
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3. Noncompartmental analysis

Noncompartmental PKanalysis is highly dependent on estimation of total drug exposure.

Total drug exposure is most often estimated by Area Under the Curve methods, with the

trapezoidal rule (numerical differential equations) the most common area estimation

method. Due to the dependence of the length of 'x' in the trapezoidal rule, the area

estimation is highly dependent on the blood/plasma sampling schedule. That is, the closer

your time points are, the closer the trapezoids are to the actual shape of the concentration-

time curve.

4. Compartmental analysis

Compartmental analysis uses kinetic models to describe and predict the concentration-

time curve. PK compartmental models are often similar to kinetic models used in other

scientific disciplines such as chemical kinetics and thermodynamics. The advantage of

compartmental to noncompartmental analysis is the ability to predict the concentration at

any time. The disadvantage is the difficulty in developing and validating the proper

model. The simplest PK compartmental model is the one-compartmental PK model with

IV bolus administration and first-order elimination.

5. Bioanalytical methods

Bioanalytical methods are necessary to construct a concentration-time profile. Chemical

techniques are employed to measure the concentration of drugs in biological matrix, most

often plasma. Proper bioanalytical methods should be selective and sensitive.

6. Mass spectrometry

Pharmacokinetics is often studied using mass spectrometry because of the complex nature

of the matrix (often blood or urine) and the need for high sensitivity to observe low dose

and long time point data. The most common instrumentation used in this application is

LC-MS with a triple quadrupole mass spectrometer. Tandem mass spectrometry is usually

employed for added specificity. Standard curves and internal standards are used for

quantitation of usually a single pharmaceutical in the samples. The samples represent

different time points as a pharmaceutical is administered and then metabolized or cleared

from the body. Blank or t=0 samples taken before administration are important in
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determining background and insuring data integrity with such complex sample matrices.

Much attention is paid to the linearity of the standard curve; however it is not uncommon

to use curve fitting with more complex functions such as quadratics since the response of

most mass spectrometers is less than linear across large concentration ranges.

There is currently considerable interest in the use of very high sensitivity mass

spectrometry for microdosing studies, which are seen as a promising alternative to animal

experimentation

Topic : Pharmacodynamics

Topic Objective:

At the end of the topic student will able to understand:

 Effects On The Body

 Neurotransmitter receptors

 Undesirable Effects

 Therapeutic Window

 Receptor Binding

Definition/Overview:

Pharmacodynamics: Pharmacodynamics is the study of the biochemical and physiological

effects of drugs on the body or on microorganisms or parasites within or on the body and the

mechanisms of drug action and the relationship between drug concentration and effect.

Pharmacodynamics is often summarized as the study of what a drug does to the body,

whereas pharmacokinetics is the study of what the body does to a drug. Pharmacodynamics is

sometimes abbreviated as "PD", and when referred to in conjunction with pharmacokinetics

can be referred to as "PKPD".
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Key Points:

1. Effects On The Body

The majority of drugs either (a) mimic or inhibit normal physioloical/biochemical

processes or inhibit pathological processes in animals or (b) inhibit vital processes of

endo- or ectoparasites and microbial organisms. There are 4 main drug actions:

 depressing

 stimulating

 destroying cells

 replacing substances

 Desired activity

 The desired activity of a drug is mainly due to one of the following:

 Cellular membrane disruption

 Chemical reaction

 Interaction with enzyme proteins

 Interaction with structural proteins

 Interaction with carrier proteins

 Interaction with ion channels

 Ligand binding to receptors:

 Hormone receptors

 Neuromodulator receptors

2. Neurotransmitter receptors

General anesthetics were once thought to work by disordering the neural membranes,

thereby altering the Na+ influx. Antacids and chelating agents combine chemically in the

body. Enzyme-substrate binding is a way to alter the production or metabolism of key

endogenous chemicals, for example aspirin irreversibly inhibits the enzyme prostaglandin

synthetase (cyclooxygenase) thereby preventing inflammatory response. Colchicine, a

drug for gout, interferes with the function of the structural protein tubulin, while Digitalis,

a drug still used in heart failure, inhibits the activity of the carrier molecule, Na-K-

ATPase pump. The widest class of drugs act as ligands which bind to receptors which
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determine cellular effects. Upon drug binding, receptors can elicit their normal action

(agonist), blocked action (antagonist), or even action opposite to normal (inverse agonist).

In principle, a pharmacologist would aim for a target plasma concentration of the drug for

a desired level of response. In reality, there are many factors affecting this goal.

Pharmacokinetic factors determine peak concentrations, and concentrations cannot be

maintained with absolute consistency because of metabolic breakdown and excretory

clearance. Genetic factors may exist which would alter metabolism or drug action itself,

and a patient's immediate status may also affect indicated dosage.

3. Undesirable Effects

Undesirable effects of a drug include:

 Increased probability of cell mutation (carcinogenic activity)

 A multitude of simultaneous assorted actions which may be deleterious

 Interaction (additive, multiplicative, or metabolic)

 Induced physiological damage, or abnormal chronic conditions

4. Therapeutic Window

The therapeutic window is the amount of a medication between the amount that gives an

effect (effective dose) and the amount that gives more adverse effects than desired effects.

For instance, medication with a small pharmaceutical window must be administered with

care and control, e.g. by frequently measuring blood concentration of the drug, since it

easily loses effects or gives adverse effects.

5. Receptor Binding

The binding of ligands (drug) to receptors is governed by the law of mass action which

relates the large-scale status to the rate of numerous molecular processes. The rates of

formation and un-formation can be used to determine the equilibrium concentration of

bound receptors.

This expression is one way to consider the effect of a drug, in which the response is related to

the fraction of bound receptors. The fraction of bound receptors is known as occupancy. The
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relationship between occupancy and pharmacological response is usually non-linear. This

explains the so called receptor reserve phenomenon i.e. the concentration producing 50%

occupancy is typically higher than the concentration producing 50% of maximum response.

Often the response is determined as a function of log[L] to consider many orders of

magnitude of concentration. However, there is no biological or physical theory which relates

effects to the log of concentration. It is just convenient for graphing purposes. It is useful to

note that 50% of the receptors are bound when [L]=Kd .

The graph shown represents the conc-response for two hypothetical receptor agonists, plotted

in a semi-log fashion. The curve toward the left represents a higher potency (potency arrow

does not indicate direction of increase) since lower concentrations are needed for a given

response. The effect increases as a function of concentration

Topic : The Nursing Process In Pharmacology

Topic Objective:

At the end of the topic student will able to understand:

 Effects On The Body

 Neurotransmitter receptors

 Undesirable Effects

 Therapeutic Window

 Receptor Binding

 Characteristics of the nursing process

 Cyclic and dynamic

Definition/Overview:

The nursing process is a process by which nurses deliver care to patients, supported by

nursing models or philosophies. The nursing process was originally an adapted form of

problem-solving and is classified as a deductive theory.
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Key Points:

1. Characteristics of the nursing process

The nursing process is a cyclical and ongoing process that can end at any stage if the

problem is solved. The nursing process exists for every problem that the patient has, and

for every element of patient care, rather than once for each patient. The nurse's evaluation

of care will lead to changes in the implementation of the care and the patient's needs are

likely to change during their stay in hospital as their health either improves or

deteriorates. The nursing process not only focuses on ways to improve the patient's

physical needs, but also on social and emotional needs as well.

2. Cyclic and dynamic

The nursing process is not something foreign or unusually complex. On the contrary, we

use the nursing process method on a daily basis without even realizing it. For example, a

trip to the gas station to get fuel requires Assessingthe various prices and the number of

people waiting to get gas among other things. A subsequent decision, or Diagnosis, is

made based on the former criteria. This may include pulling into the gas station to fuel up

or going down the road for better prices and/or less of a crowd. The price is right and

there's not much of a crowd, we're pulling in. Now the Planning can take place. This may

include which pump to use, how much gas to put in the tank, whether or not to clean the

windows along with other things. We're at the pump and ready to fuel up. We must now

implement what we planned prior to pulling up to the pump. We've pulled up on the

passenger side because the gas tank resides on this side, part of our plan. We've also

given ourselves enough room to exit without getting blocked in by another vehicle, part

of our plan also. We now unscrew the gas cap and begin fueling or Implementing what

we planned. Things went well. We are fueled up and have exited the gas station without

complication. Our Evaluation of the trip to the gas station would be a good one. We may

choose to use this method in the future. The Nursing process is that simple in theory.

However, as a nurse, the nursing process tool will be used for more complex and difficult

situations but is applied the same way as the gas station analogy.
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3. Skills

The nursing process involves skills a nurse should possess when he or she has to initiate

the initial phase of the process. Having these skills contributes to the greater improvement

of the nurse's delivery of health care to the patient, including the patient's level of health,

or health status.

Cognitive or Intellectual skills, such as analyzing the problem, problem solving, critical

thinking and making judgments regarding the patient's needs. Included in these skills are

the ability to indentify, differentiate actual and potential health problems through

observation and decision making by synthesizing nursing knowledge previously acquired.

Interpersonal skills, which includes therapeutic communication, active listening,

conveying knowledge and information, developing trust or rapport-building with the

patient, and ethically obtaining needed and relevant information from the patient which is

then to be utilized in health problem formulation and analysis.

Technical skills, which includes knowledge and skills needed to properly and safely

manipulate and handle appropriate equipment needed by the patient in performing

medical or diagnostic procedures, such as vital signs, and medication administrations.

4. Phases of the nursing process

The following are the steps or phases of the nursing process.

 Assessment (of patient's needs)

 Diagnosis (of human response needs that nurses can deal with)

 Planning (of patient's care)

 Implementation (of care)

 Evaluation (of the success of the implemented care)

 Assessing Phase

The nurse should carry out a complete and holistic nursing assessment of every patient's

needs, regardless of the reason for the encounter. Usually, an assessment framework,

based on a nursing model or Waterlow scoring, is used. These problems are expressed as

either actual or potential. For example, a patient who has been rendered immobile by a
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road traffic accident may be assessed as having the "potential for impaired skin integrity

related to immobility".

5. Models for data collection

The following nursing models are used to gather the necessary and relevant information

from the patient in order to effectively deliver quality nursing care. This will help the

nurse determine the ranking of the problems encountered.

 Gordon's functional health patterns

 Roy's adaptation model

 Body systems model

 Maslow's hierarchy of needs

 How to collect data

 Client Interview

 Physical Examination

 Observation

6. Diagnosing Phase

Nursing diagnoses are part of a movement in nursing to standardize terminology which

includes standard descriptions of diagnoses, interventions, and outcomes. Those in

support of standardized terminology believe that it will help nursing become more

scientific and evidence based.The purpose of this stage is to identify the patient's nursing

problems.

7. Types of Diagnosis

 Actual Diagnosis-a judgment on clients response to a health problem that is present

 High Risk-based on most likely to develop

 A Possible Nursing Diagnosis-a health problem is unclear and causative factor is unknown

 Wellness Diagnosis-indicating a well response of the patient

 Components of a Nursing Diagnosis

 Problem Statement(diagnostic label)-describes the clients health problem

 Etiology(related factor)-the probable cause of the health problem

 Defining Characteristic-a cluster of signs and symptoms
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 e.g. Ineffective airway clearance related to the presence of tracheo-bronchial secretion as

manifested by thick tenacious sputum upon expectoration.

 Problem (Ineffective airway clearance) + Etiology (related to) + Defining Characteristics (as

manifested by)

8. Planning Phase

In agreement with the patient, the nurse addresses each of the problems identified in the

planning phase. For each problem a measurable goal is set. For example, for the patient

discussed above, the goal would be for the patient's skin to remain intact. The result is a

nursing care plan.

9. Implementing Phase

The methods by which the goal will be achieved is also recorded at this stage. The

methods of implementation must be recorded in an explicit and tangible format in a way

that the patient can understand should he wish to read it. Clarity is essential as it will aid

communication between those tasked with carrying out patient care.

Evaluating Phase

The purpose of this stage is to evaluate progress toward the goals identified in the previous

stages. If progress towards the goal is slow, or if regression has occurred, the nurse must

change the plan of care accordingly. Conversely, if the goal has been achieved then the care

can cease. New problems may be identified at this stage, and thus the process will start all

over again. It is due to this stage that measurable goals must be set - failure to set measurable

goals will result in poor evaluations.

The entire process is recorded or documented in an agreed format in the patient's care plan in

order to allow all members of the nursing team to perform the agreed care and make additions

or changes where appropriate

Topic : Drug Administration Throughout The Lifespan

Topic Objective:

At the end of the topic student will able to understand:
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 Risk In Medicine

 Risks Of Medical Treatment

 Finding The Risks Of Drugs

 Spontaneous Reporting

 Other Reporting Methods

Definition/Overview:

Health care, or healthcare, is the prevention, treatment, and management of illness and the

preservation of mental and physical well being through the services offered by the medical,

nursing, and allied health professions. Health care embraces all the goods and services

designed to promote health, including preventive, curative and palliative interventions,

whether directed to individuals or to populations. The organised provision of such services

may constitute a health care system. This can include specific governmental organizations

such as, in the UK, the National Health Service or a cooperation across the National Health

Service and Social Services as in Shared Care. Before the term "health care" became popular,

English-speakers referred to medicine or to the health sector and spoke of the treatment and

prevention of illness and disease.

Key Points:

1. Risk In Medicine

Medicines have helped to bring improved health and longer life to human beings.

Medicines affect the lives of hundreds of millions of people every day. But they are not

without risk, and have caused, do cause and will continue to cause harm to many people.

There are also large numbers of people who experience no evident effect at all from the

drugs they take.

2. Risks Of Medical Treatment

While medicines have led to major improvement in the treatment and control of diseases,

they also produce adverse effects on the human body from time to time While many

drugs are precisely targeted to the causes and mechanisms of disease, they may also have

minor or distressing effects on other parts of the body, or interact negatively with the
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systems of the particular individual or with other drugs or substances they are taking, or,

not work well or at all for some, many or all of those who take them

There is no such thing as a safe drug. There are risks in any intrusion into the human

body, whether chemical or surgical. Nothing in this field is entirely predictable - except

that the interaction between science and the human body may produce surprises.

 Terms commonly used in drug safety

 Benefits are commonly expressed as the proven therapeutic good of a product, but should

also include the patients subjective assessment of its effects

 Risk is the probability of harm being caused, usually expressed as a percent or ratio of the

treated population; the probability of an occurrence

 Harm is the nature and extent of the actual damage that could be caused. It should not be

confused with risk

 Effectiveness is used to express the extent to which a drug works under real world

circumstances, i.e., clinical practice (not clinical trials).

 Efficacy is used to express the extent to which a drug works under ideal circumstances (i.e.,

in clinical trials)

3. Finding The Risks Of Drugs

Pharmaceutical companies are required by law in all countries to perform clinical

trials, testing new drugs on people before they are made generally available. The

manufacturers or their agents usually select a representative sample of patients for

whom the drug is designed at most a few thousand along with a comparable control

group. The control group may receive a placebo and/or another drug that is already

marketed for the disease.

The variables in a clinical trial are specified and controlled and the results relate only

to the population of which the trial group is a representative sample. A clinical trial

can never tell you the whole story of the effects of a drug in all situations. In fact,

there is nothing that could tell you the whole story, but a clinical trial must tell you

enough; "enough" being determined by legislation and by contemporary judgements

about the acceptable balance of benefit and harm.
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4. Spontaneous Reporting

Spontaneous reporting is the core data-generating system of international

pharmacovigilance, relying on healthcare professionals (and in some places

consumers) to identify and report any suspected adverse drug reaction to their national

pharmacovigilance centre or to the manufacturer. Spontaneous reports are almost

always submitted voluntarily.

One of this systems major weaknesses is under-reporting, though the figures vary

greatly between countries and in relation to minor and serious ADRs.

Another problem is that overworked medical personnel do not always see reporting as

a priority. If the symptoms are not serious, they may not notice them at all. And even

if the symptoms are serious, they may not be recognised as the effect of a particular

drug.

Even so, spontaneous reports are a crucial element in the worldwide enterprise of

pharmacovigilance and form the core of the World Health Organization Database,

which includes around 3.7 million reports (September 2006), growing annually by

about 250,000.

5. Other Reporting Methods

Some countries legally oblige spontaneous reporting by physicians. In most countries,

manufacturers are required to submit reports they receive from healthcare providers to the

national authority. Others have intensive, focused programmes concentrating on new

drugs, or on controversial drugs, or on the prescribing habits of groups of doctors, or

involving pharmacists in reporting. All of these generate potentially useful information.

Such intensive schemes, however, tend to be the exception

Topic : Medication Errors

Topic Objective:

At the end of the topic student will able to understand:
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 Nature and extent

 Approaches to error

 Examples of errors

 Misdiagnosis

 Difficulties in measuring frequency of errors

 Most common causes

 Birth Injuries

 Disclosing mistakes

Definition/Overview:

As a general acceptance, a medication error occurs when a health-care provider chose an

inappropriate method of care or the health provider chose the right solution of care but

carried it out incorrectly. In practice the term "medication errors" is often preceded by the

modifier "preventable." Medical world accepts that there are some medical errors for which

preventability is rarely questioned. The list includes medical errors such as wrong site surgery

, administering the wrong medication when the correct one was ordered, or transplanting

organs of the wrong blood type. On the other hand, there are and less preventable medical

errors such as case studies reported in journals, where one or more experts review the

treatment decisions of a clinician and conclude that the clinician's judgment was incorrect.

Key Points:

1. Nature And Extent

Despite remarkable progress in health care technology and delivery, too many patients die

or are injured as a consequence of medical errors. A study focusing 2002-2004

hospitalization in US reveals that about 83,000 potentially preventable deaths occurred

each year. Beside hospitals, medical also occur in other health care settings such as

clinics, physicians' offices, pharmacies, nursing homes, urgent care centers and the care

delivered in the home.

The Commonwealth Fund, 2002 suggests that One in five Americans (22%) report that

they or a family member have experienced a medical error of some kind.
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The Office of the Medical Inspector at the Veterans Administration (VA) reported a total

of 2,927 medical errors from June 1997 to December 1998, more than 700 of which

resulted in accidental patient deaths or suicides.

According to Agency for Healthcare Research and Quality, 2002, about 7,000 people are

estimated to die each year from medication errors - about 16 percent more deaths than the

number attributable to work-related injuries (6,000 deaths).

Findings of Institute of Medicine, 1999 appreciate that in all US hospitals, the increased

costs of preventable medication errors costs the economy about $2 billion each year. One

extrapolation suggests '180,000 people die each year partly as a result of iatrogenic injury,

the equivalent of three jumbo-jet crashes every 2 days'

2. ApproachesTo Error

Traditionally, errors are attributed to mistakes made by individuals who may be penalized

for these mistakes. The usual approach to correct the errors is to create new rules with

additional checking steps in the system, aiming to prevent further errors. As an example,

an error of free flow IV administration of heparin is approached by teaching staff how to

use the IV systems and to use special care in setting the IV pump. While overall errors

become less likely, the checks add to workload and may in themselves be a cause of

additional errors.

A newer model for improvement in medical care takes its origin from the work of W.

Edwards Deming in a model of Total Quality Management. In this model, there is an

attempt to identify the underlying system defect that allowed the opportunity for the error

to occur. As an example, in such a system the error of free flow IV administration of

Heparin is dealt with by not using IV heparin and substituting subcutaneous

administration of heparin, obviating the entire problem. However, such an approach

presupposes available research showing that subcutaneous heparin is as effective as IV.

Thus, most systems use a combination of approaches to the problem.

The field of medicine that has taken the lead in systems approaches to safety is

anaesthesiology. Steps such as standardization of IV medications to 1 ml doses, national
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and international color coding standards, and development of improved airway support

devices has made anesthesia care a model of systems improvement in care.

The profession of pharmacy has extensively studied the causes of errors in the

prescribing, preparation, dispensing and administration of medications. As far back as the

1930s, pharmacists worked with physicians to select from many options, the safest and

most effective drugs available for use in hospitals . The process is known as the

Formulary System and the list of drugs is known as the Formulary. In the 1960s, hospitals

implemented unit dose packaging and unit dose drug distribution systems to reduce the

risk of wrong drug and wrong dose errors in hospitalized patients; centralized sterile

admixture services were shown to decrease the risks of contaminated and infected

intravenous medications; pharmacy computers screened each patients medication list for

drug-drug interactions; and, pharmacists provided drug information and clinical decision

support directly to physicians to improve the safe and effective use of medications.

Pharmacists are recognized experts in medication safety and have made many

contributions that reduce error and improve patient care over the last 50 years. A 2005

study by Wendy Levinson of the University of Toronto showed surgeons discussing

medical errors used the word "error" or "mistake" in only 57 per cent of disclosure

conversations and offered a verbal apology only 47 per cent of the time.

3. Misdiagnosis of psychological disorders

Sufferers of dissociative identity disorder usually have psychiatric histories that contain

three or more separate mental disorders and previous treatment failures. The disbelief of

some doctors around the validity of dissociative identity disorder may also add to its

misdiagnosis. Studies have found that bipolar disorder has often been misdiagnosed as

major depression. Its early diagnosis necessitates that clinicians pay attention to the

features of the patient's depression and also look for present or prior hypomanic or manic

symptomatology. The misdiagnosis of schizophrenia is also a common problem. There

may be long delays of patients getting a correct diagnosis of this disorder.

4. Misdiagnosis

 Giving the wrong drug or (wrong patient, wrong chemical, wrong dose, wrong time, wrong

route)
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 Giving two or more drugs that interact unfavorably or cause poisonous metabolic byproducts

 Wrong site surgery such as amputating the wrong limb

 Methods to improve safety and reduce error

 patient's informed consent policy

 patient's getting a second opinion from another independent practitioner with similar

qualifications

 voluntary reporting of errors (to obtain valid data for cause analysis)

 root cause analysis

 Electronic or paper reminders to help patients maintain medication adherence

 systems for ensuring review by experienced or specialist practitioners

 hospital accreditation

5. Difficulties in measuring frequency of errors

Althougt about 1% of hospital admissions have an adverse event due to negligence ,mistakes

are actually much more common as these studies only identify mistakes that lead to

measurable adverse events occurring soon after the error. Independent review of doctors'

treatment plans suggest that 14% of admissions can have improved decision making; many of

the benefit would have delayed manifestations. Even this number may be an underestimate.

One study suggests that in the United Statesadults only receive 55% of recommended care

whileat the same time a second study found that 30% of care in the United States may be

unnecessary . For example, if a doctor fails to order a mammogram that is past due, this

mistake will not show up in the first study because no adverse event occurred during the short

follow up of the study, the mistake would also not show up in the second study because only

the principle treatment plans were critiqued, but the mistake would be recorded in the third

study. If a doctor recommends a unnecessary treatment or test it may not show in any of the

studies.

6. Most common causes

The next list of potential causes is not exclusive, but it does cover the main areas and most

medical errors could be avoided if the doctors, nurses, dentists and other practitioners took

more care.
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 Diagnostic errors. This type of error could be a direct mistake of a doctor or caused when the

doctor is acting on incorrect information supplied by some other person.

 Inappropriate communication between various medical service providers.

 Incorrect record keeping

 Errors in prescribing medication.

 Overwork and tiredness of medical staff called on to perform extra duties.

 Lack of more safe guards or checking points of healthcare system.

 An important conclusion of the above list is that the medical errors often result as a

consequence of many factors.

 Medical errors and medical malpractice

 According to a 2005 study of 39 million patient records, 241,280 deaths during Medicare

hospitalizations were attributable to one or more common preventable medical errors. In each

year from 2001 through 2003, the study found that the number of medical errors or "patient

safety incidents" at America's hospitals was approximately 1.18 million, with a cost to

Medicare of nearly $3 billion annually.

 Most common preventable medical errors leading to malpractice

 The federal government's Agency for Healthcare Research and Quality (AHRQ) found that

18 categories of medical errors, such as postoperative infections, accidental reopening of

surgical wounds, and medical objects left inside patients, result in 32,500 hospital deaths,

cost $9.3 billion in additional hospital charges, and lead to over 2.4 million extra days spent

in hospitals

 Misdiagnosis of an illness, failure to diagnose or delay of a diagnosis

7. Birth Injuries

 Oxygen deprivation is one major cause and so it mechanical trauma. This may occur when

the baby assumes an unusual position at the time of birth or when the baby is too large to pass

through the birth canal easily.

 Surgical Complications

 Mishandling of medications

 Prescription Errors

 Failure of hospital staff or a pharmacist to dispense the right medicine to the right patient in

the correct amount

 Inappropriate or substandard treatment
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 Failure to provide treatment

 Failure to follow-up on a patient

 Failure to informed consent

 Anesthesia-related complications

 Failure to safely administer anesthesia

 Failure to prevent patient injuries (such as falls) on medical facility property

 Failure to follow Advance Directive An advance directive tells your doctor what kind of care

you would like to have if you become unable to make medical decisions.

8. The physician's perspective

 Case reports review the strongly negative emotional impact of mistakes on the doctors who

commit them.

 Coping mechanisms

 Essays and studies have described physician coping mechanisms.

 Recognizing that mistakes are not isolated events

 Some doctors recognize that adverse outcomes from errors usually do not happen because of

an isolated errors and actually reflect system problems. There may be several breakdowns in

processes to allow one adverse outcome. In addition, errors are more common when other

demands compete for a physician's attention. However, placing too much blame on the

system may not be constructive.

 Placing the practice of medicine in perspective

 Essayists imply that the potential to make mistakes is part of what makes being a physician

rewarding and without this potential the rewards of medical practice would be less:

 "Everybody dies, you and all of your patients. All relationships end. Would you want it any

other way?...Don't take it personally"

 "... if I left medicine, I would mourn its loss as I've mourned the passage of my poetry. On a

daily basis, it is both a privilege and a joy to have the trust of patients and their families and

the camaraderie of peers. There is no challenge to make your blood race like that of a difficult

case, no mind game as rigorous as the challenging differential diagnosis, and though the

stakes are high, so are the rewards."
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9. Disclosing mistakes

Forgiveness, which is a part of many religions, may be important in coping with medical

mistakes.

10. Disclosure to oneself

Inability to forgive oneself may create a cycle of distress and increased likelihood of a

future error. However, "...those who coped by accepting responsibility were more likely

to make constructive changes in practice, but to experience more emotional distress." It

may be helpful to consider the much larger number of patients who are not exposed to

mistakes and are helped by medical care.

11. Disclosure to patients

Patients are reported to want "information about what happened, why the error happened,

how the error's consequences will be mitigated, and how recurrences will be prevented."

Detailed suggestions on how to disclose are available. The American Medical Association's

Council on Ethical and Judicial Affairs states in its ethics code:

"Situations occasionally occur in which a patient suffers significant medical complications

that may have resulted from the physician's mistake or judgment. In these situations, the

physician is ethically required to inform the patient of all facts necessary to ensure

understanding of what has occurred. Concern regarding legal liability which might result

following truthful disclosure should not affect the physician's honesty with a patient." From

the American Collegeof Physicians Ethics Manual:

In addition, physicians should disclose to patients information about procedural or judgment

errors made in the course of care if such information is material to the patient's well-being.

Errors do not necessarily constitute improper, negligent, or unethical behavior, but failure to

disclose them may. However, "there appears to be a gap between physicians' attitudes and

practices regarding error disclosure. Willingness to disclose errors was associated with higher

training level and a variety of patient-centered attitudes, and it was not lessened by previous

exposure to malpractice litigation". Hospital administrators may share these concerns.
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Consequently, in the United States, many states have enacted laws excluding expressions of

sympathy after accidents as proof of liability; however, "excluding from admissibility in

court proceedings apologetic expressions of sympathy but not fault-admitting apologies after

accidents

Topic : Psychosocial, Gender, And Cultural Influences On Pharmacotherapy

Topic Objective:

At the end of the topic student will able to understand:

 Community Factors That Affect Pharmacotherapy

 Variables of Culture and Ethnicity That Impact Pharmacotherapy

 Ethnicity

 Outcomes of Pharmacotherapy

 Strong Spiritual or Religious Beliefs Affect Pharmacotherapy Outcomes

 Six Categories of Human-Integration Pyramid

 Human Integration Pyramid

Definition/Overview:

Medication is often used to mean the act of administering medicines or drugs. Other

synonyms include pharmacotherapy, pharmacotherapeutics, drug treatment. Drug treatment,

that is: The administration of drugs with therapeutic intention, usually characterizes and

distinguishes the practice of Medicine (and the Medical Specialties) from the art of Surgery

(and itsderived Surgical Specialties). This practical (more than theoretical) distinction if

deeply rooted in the History of Medicine. The science of administering drugs to humans in

the clinical setting is termed clinical pharmacology. The emphasis on drug treatment plays an

essential role in distinguishing medical from surgical practice and patient practice.

Key Points:

1. Human Integration Pyramid

 Framework of human functional environment and interrelationships
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 Impacts success of pharmacotherapy

 These dimensions often overlooked

2. Six Categories of Human-Integration Pyramid

 Age

 Gender

 Genetic predisposition

 Community-environment factors

 Culture and ethnicity

 Psychological-social-spiritual needs

3. Strong Spiritual or Religious Beliefs Affect Pharmacotherapy Outcomes

 Suffering

 Loneliness

 Despair

 Death

 Hope

4. Outcomes of Pharmacotherapy

Outcomes of Pharmacotherapy Influenced by:

 Past experiences with medications

 Acceptability of taking medication in social environment

 Certain drugs carry social stigma

 Clients attitude toward personal health

 Clients expectations of pharmacotherapy

5. Ethnicity

 Biologic and genetic similarities

 Shared social and cultural traditions

 Shared perception of health and illness
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6. Variables of Culture and Ethnicity That Impact Pharmacotherapy

 Diet

 Alternative therapies

 Beliefs of health and illness

 Genetic differences

7. Community Factors That Affect Pharmacotherapy

 Urbanization levels

 Age distributions

 Socioeconomic levels

 Occupational patterns

 Industrial growth

 In Section 2 of this course you will cover these topics:
Herbal And Alternative Therapies

Substance Abuse

Drugs Affecting The Autonomic Nervous System

Drugs For Anxiety And Insomnia

Drugs For Seizures

Drugs For Emotional And Mood Disorders

Drugs For Psychoses

Drugs For The Control Of Pain

Drugs For Local And General Anesthesia

Drugs For Degenerative Diseases Of The Nervous System

Topic : Herbal And Alternative Therapies

Topic Objective:

At the end of the topic student will able to understand:
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 Regulation

 Complementary Therapies

 Alternative Medicine Practices

Definition/Overview:

The term alternative therapy, as used in the modern western world, encompasses any healing

practice "that does not fall within the realm of conventional medicine," Commonly cited

examples include naturopathy, chiropractic, herbalism, traditional Chinese medicine,

Ayurveda, meditation, yoga, biofeedback, hypnosis, bodywork, homeopathy and diet-based

therapies, in addition to a range of other practices. It is frequently grouped with herbal

therapy, which generally refers to the same interventions when used in conjunction with

mainstream techniques, under the umbrella term herbal and alternative therapy. Some

significant researchers in alternative medicine oppose this grouping, preferring to emphasize

differences of approach, but nevertheless use the term alternative therapy, which has become

standard.

Key Points:

1. Alternative Medicine Practices

Alternative medicine practices are as diverse in their foundations as in their

methodologies. Practices may incorporate or base themselves on prescientific traditional

medicine, folk knowledge, spiritual beliefs, or newly conceived approaches to healing.

Jurisdictions where alternative medical practices are sufficiently widespread may license

and regulate them. The claims made by alternative medicine practitioners are generally

not accepted by the medical community because evidence-based assessment is not

available for the safety and efficacy of many of these practices. If scientific investigation

establishes the safety and effectiveness of an alternative medical practice, it may be

adopted by conventional practitioners. Because alternative techniques tend to lack

evidence, some have advocated defining it as non-evidence based medicine, or not

medicine at all. The US Institute of Medicine rejected the evidence-based approach to

defining CAMbecause research suggests that many mainstream medical techniques lack

solid evidence as well.
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Many people utilize mainstream medicine for diagnosis and basic information, while

turning to alternatives for what they believe to be health-enhancing measures. Studies

indicate that alternative approaches are often used in conjunction with conventional

medicine. This is referred to by NCCAM as integrative (or integrated) medicine because

it "combines treatments from conventional medicine and CAM for which there is some

high-quality evidence of safety and effectiveness." According to Andrew T. Weil M.D., a

leading proponent of integrative medicine, the principles of integrative medicine include:

appropriate use of conventional and CAMmethods; patient participation; promotion of

health as well as treatment of disease; and a preference for natural, minimally-invasive

methods. A 1997 survey found that 13.7% of respondents in the United States had sought

the services of both a medical doctor and an alternative medicine practitioner. The same

survey found that 96% of respondents who sought the services of an alternative medicine

practitioner also sought the services of a medical doctor in the past 12 months. Medical

doctors are often unaware of their patient's use of alternative medical treatments as only

38.5% of the patients alternative therapies were discussed with their medical doctor.

Edzard Ernst, Professor of Complementary Medicine at the Universityof Exeter, wrote in

the Medical Journal of Australia that "about half the general population in developed

countries use complementary and alternative medicine (CAM)."Survey results released in

May 2004 by the National Center for Complementary and Alternative Medicine, part of

the United States National Institutes of Health, found that in 2002 62.1% of adults in the

country had used some form of CAM in the past 12 months and 75% across lifespan

(though these figure drop to 36.0% and 50% if prayer specifically for health reasons is

excluded); this study included yoga, meditation, herbal treatments and the Atkins diet as

CAM. Another study suggests a similar figure of 40%. A British telephone survey by the

BBC of 1209 adults in 1998 shows that around 20% of adults in Britainhad used

alternative medicine in the past 12 months. Ernst has been active politically on this issue

as well, publicly requesting that Prince Charles recall two guides to alternative medicine

published by the Foundation for Integrated Health, on the grounds that they both contain

numerous misleading and inaccurate claims concerning the supposed benefits of

alternative medicine" and that "the nation cannot be served by promoting ineffective and

sometimes dangerous alternative treatments. In general, he believes that CAM can and

should be subjected to scientific testing. In the United Kingdom, a 2000 report ordered by

the House of Lords suggested that "...limited data seem to support the idea that CAM use
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in the United Kingdomis high and is increasing." In developing nations, access to

essential medicines is severely restricted by lack of resources and poverty. Traditional

remedies, often closely resembling or forming the basis for alternative remedies, may

comprise primary health care or be integrated into the health care system. In Africa,

traditional medicine is used for 80% of primary health care, and in developing nations as

a whole over one third of the population lack access to essential medicines.

Advocates of alternative medicine hold that the various alternative treatment methods are

effective in treating a wide range of major and minor medical conditions, and contend

that recently published research (such as Michalsen, 2003, Gonsalkorale 2003, and Berga

2003) proves the effectiveness of specific alternative treatments. They assert that a

PubMed search revealed over 370,000 research papers classified as alternative medicine

published in Medline-recognized journals since 1966 in the National Library of Medicine

database.

2. Complementary Therapies

Complementary therapies are often used in palliative care or by practitioners attempting

to manage chronic pain in patients. Complementary medicine is considered more

acceptable in the interdisciplinary approach used in palliative care than in other areas of

medicine. "From its early experiences of care for the dying, palliative care took for

granted the necessity of placing patient values and lifestyle habits at the core of any

design and delivery of quality care at the end of life. If the patient desired complementary

therapies, and as long as such treatments provided additional support and did not

endanger the patient, they were considered acceptable." The non-pharmacologic

interventions of complementary medicine can employ mind-body interventions designed

to "reduce pain and concomitant mood disturbance and increase quality of life."

Physicians who practice complementary medicine usually discuss and advise patients as

to available complementary therapies. Patients often express interest in mind-body

complementary therapies because they offer a non-drug approach to treating some health

conditions. Some mind-body techniques, such as cognitive-behavioral therapy, were once

considered complementary medicine, but are now a part of conventional medicine in the

United States. "Complementary medicine treatments used for pain include: acupuncture,

low-level laser therapy, meditation, aroma therapy, Chinese medicine, dance therapy,
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music therapy, massage, herbalism, therapeutic touch, yoga, osteopathy, chiropractic

treatments, naturopathy, and homeopathy."

The use of alternative medicine appears to be increasing, as a 1998 study showed that the

use of alternative medicine had risen from 33.8% in 1990 to 42.1% in 1997. In the United

Kingdom, a 2000 report ordered by the House of Lords suggested that "...limited data

seem to support the idea that CAM use in the United Kingdom is high and is increasing."

In defining complementary medicine in the UK, the House of Lords Select Committee

determined that the following therapies were the most often used to complement

conventional medicine:Alexander technique, Aromatherapy, Bach and other flower

remedies, Body work therapies including massage, Counselling stress therapies,

hypnotherapy, Meditation, Reflexology, Shiatsu, Maharishi Ayurvedic medicine,

Nutritional medicine, and Yoga.

3. Regulation

Due to the uncertain nature of various alternative therapies and the wide variety of claims

different practitioners make, alternative medicine has been a source of vigorous debate,

even over the definition of alternative medicine. Dietary supplements, their ingredients,

safety, and claims, are a continual source of controversy. In some cases, political issues,

mainstream medicine and alternative medicine all collide, such as the case where

synthetic drugs are legal but the herbal sources of the same active chemical are banned. In

other cases, controversy over mainstream medicine causes questions about the nature of a

treatment, such as water fluoridation. Alternative medicine and mainstream medicine

debates can also spill over into freedom of religion discussions, such as the right to

decline lifesaving treatment for one's children because of religious beliefs. Government

regulators continue to attempt to find a regulatory balance

Topic : Substance Abuse

Topic Objective:

At the end of the topic student will able to understand:

 Regulation
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 Complementary Therapies

 Alternative Medicine Practices

Definition/Overview:

Substance abuse is the overindulgence in and dependence of a drug or other chemical leading

to effects that are detrimental to the individual's physical and mental health, or the welfare of

others. The disorder is characterized by a pattern of continued pathological use of a

medication, non-medically indicated drug or toxin, that results in repeated adverse social

consequences related to drug use, such as failure to meet work, family, or school obligations,

interpersonal conflicts, or legal problems. There are on-going debates as to the exact

distinctions between substance abuse and substance dependence, but current practice standard

distinguishes between the two by defining substance dependence in terms of physiological

and behavioral symptoms of substance use, and substance abuse in terms of the social

consequences of substance use.

Substance abuse may lead to addiction or substance dependence. Medically, physiologic

dependence requires the development of tolerance leading to withdrawal symptoms. Both

abuse and dependence are distinct from addiction which involves a compulsion to continue

using the substance despite the negative consequences, and may or may not involve chemical

dependency. Dependence almost always implies abuse, but abuse frequently occurs without

dependence, particularly when an individual first begins to abuse a substance. Dependence

involves physiological processes while substance abuse reflects a complex interaction

between the individual, the abused substance and society.

Key Points:

1. Distinct From The Concept Of Drug Abuse

Substance abuse is sometimes used as a synonym for drug abuse, drug addiction, and

chemical dependency, but actually refers to the use of substances in a manner outside

sociocultural conventions. All use of illicit drugs and all use of licit drugs in a manner not

dictated by convention (e.g. according to physician's orders or societal norms) is abuse

according to this definition, however there is no universally accepted definition of

substance abuse.
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The physical harm for twenty drugs was compared in an article in the Lancet, with the

results shown in the diagram. Physical harm was assigned a value from 0 to 3 for acute

harm, chronic harm and intravenous harm. Shown is the mean physical harm. Not shown,

but also evaluated, was the social harm.

2. History

In the early 1950s, the first edition of the American Psychiatric Association's Diagnostic

and Statistical Manual of Mental Disorders grouped alcohol and drug abuse under

Sociopathic Personality Disturbances, which were thought to be symptoms of deeper

psychological disorders or moral weakness.

The third edition, in the 1980s, was the first to recognize substance abuse (including drug

abuse) and substance dependence as conditions separate from substance abuse alone,

bringing in social and cultural factors. The definition of dependence emphasised tolerance

to drugs, and withdrawal from them as key components to diagnosis, whereas abuse was

defined as "problematic use with social or occupational impairment" but without

withdrawal or tolerance.

In 1987 the DSM-IIIR category "psychoactive substance abuse", which includes former

concepts of drug abuse is defined as "a maladaptive pattern of use indicated

by...continued use despite knowledge of having a persistent or recurrent social,

occupational, psychological or physical problem that is caused or exacerbated by the use

(or by) recurrent use in situations in which it is physically hazardous". It is a residual

category, with dependence taking precedence when applicable. It was the first definition

to give equal weight to behavioural and physiological factors in diagnosis.By 1988, the

DSM-IV defines substance dependence as "a syndrome involving compulsive use, with or

without tolerance and withdrawal"; whereas substance abuse is "problematic use without

compulsive use, significant tolerance, or withdrawal".

3. Scenarios

By 1994, The fourth edition of the Diagnostic and Statistical Manual of Mental Disorders

(DSM) issued by the American Psychiatric Association ,the DSM-IV-TR, defines

substance dependence as "when an individual persists in use of alcohol or other drugs
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despite problems related to use of the substance, substance dependence may be

diagnosed." followed by criteria for the diagnose, DSM-IV-TR defines substance abuse

as:

 A maladaptive pattern of substance use leading to clinically significant impairment or

distress, as manifested by one (or more) of the following, occurring within a 12-month

period:

 Recurrent substance use resulting in a failure to fulfill major role obligations at work, school,

or home (e.g., repeated absences or poor work performance related to substance use;

substance-related absences, suspensions or expulsions from school; neglect of children or

household)

 Recurrent substance use in situations in which it is physically hazardous (e.g., driving an

automobile or operating a machine when impaired by substance use)

 Recurrent substance-related legal problems (e.g., arrests for substance-related disorderly

conduct)

 Continued substance use despite having persistent or recurrent social or interpersonal

problems caused or exacerbated by the effects of the substance (e.g., arguments with spouse

about consequences of intoxication, physical fights)

 The symptoms have never met the criteria for Substance Dependence for this class of

substance.

 The fifth edition of the DSM, planned for release in 2010, is likely to have this terminology

revisited yet again. Under consideration is a transition from the abuse/dependence

terminology. At the moment, abuse is seen as an early form or less hazardous form of the

disease characterized with the dependence criteria. However, the APA's 'dependence' term, as

noted above, does not mean that physiologic dependence is present but rather means that a

disease state is present, one that most would likely refer to as an addicted state. Many

involved recognize that the terminology has often led to confusion, both within the medical

community and with the general public. The American Psychiatric Association requests input

as to how the terminology of this illness should be altered as it moves forward with DSM-V

discussion
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Topic : Drugs Affecting The Autonomic Nervous System

Topic Objective:

At the end of the topic student will able to understand:

 Sensory Neurons

 Motor neurons

 Function

 Sympathetic nervous system

 Parasympathetic nervous system

 Neurotransmitters and pharmacology

Definition/Overview:

The autonomic nervous system (ANS) (or visceral nervous system) is the part of the

peripheral nervous system that acts as a control system, maintaining homeostasis in the body.

These activities are generally performed without conscious control or sensation. The ANS

affects heart rate, digestion, respiration rate, salivation, perspiration, diameter of the pupils,

micturition (urination), and sexual arousal. Whereas most of its actions are involuntary, some,

such as breathing, work in tandem with the conscious mind. Its main components are its

sensory system, motor system (comprised of the parasympathetic nervous system and

sympathetic nervous system), and the enteric nervous system.

The ANS is a classical term, widely used throughout the scientific and medical community.

Its most useful definition could be: the sensory and motor neurons that innervate the viscera.

These neurons form reflex arcs that pass through the lower brainstem or medulla oblongata.

If the central nervous system (CNS) is damaged above that level, life is still possible, because

cardiovascular, digestive, and respiratory functions will continue to be adequately regulated.
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Key Points:

1. Sensory Neurons

The sensory arm is made of primary visceral sensory neurons found in the peripheral

nervous system (PNS), in cranial sensory ganglia: the geniculate, petrosal and nodose

ganglia, appended respectively to cranial nerves VII, IX and X. These sensory neurons

monitor the levels of carbon dioxide, oxygen and sugar in the blood, arterial pressure and

the chemical composition of the stomach and gut content. (They also convey the sense of

taste, a conscious perception). Blood oxygen and carbon dioxide are in fact directly

sensed by the carotid body, a small collection of chemosensors at the bifurcation of the

carotid artery, innervated by the petrosal (IXth) ganglion.

Primary sensory neurons project (synapse) onto second order or relay visceral sensory

neurons located in the medulla oblongata, forming the nucleus of the solitary tract (nTS),

that integrates all visceral information. The nTS also receives input from a nearby

chemosensory center, the area postrema, thatdetects toxins in the blood and the

cerebrospinal fluid and is essential for chemically induced vomiting and conditional taste

aversion (the memory that ensures that an animal which has been poisoned by a food

never touches it again). All these visceral sensory informations constantly and

unconsciously modulate the activity of the motor neurons of the ANS.

2. Motor neurons

Motor neurons of the ANS are also located in ganglia of the PNS, called autonomic

ganglia. They belong to three categories with different effects on their target organs

sympathetic, parasympathetic and enteric.

Sympathetic ganglia are located in two sympathetic chains close to the spinal cord: the

prevertebral and pre-aortic chains. Parasympathetic ganglia, in contrast, are located in

close proximity to the target organ: the submandibular ganglion close to salivatory

glands, paracardiac ganglia close to the heart etc Enteric ganglia, which as their name

implies innervate the digestive tube, are located inside its walls and collectively contain

as many neurons as the entire spinal cord, including local sensory neurons, motor neurons

and interneurons. It is the only truly autonomous part of the ANS and the digestive tube
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can function surprisingly well even in isolation. For that reason the enteric nervous

system has been called the second brain.

The activity of autonomic ganglionic neurons is modulated by preganglionic neurons

(also called improperly but classically "visceral motoneurons") located in the central

nervous system. Preganglionc sympathetic neurons are in the spinal cord, at thoraco-

lumbar levels. Preganglionic parasympathetic neurons are in the medulla oblongata

(forming visceral motor nuclei: the dorsal motor nucleus of the vagus nerve (dmnX), the

nucleus ambiguus, and salivatory nuclei) and in the sacral spinal cord. Enteric neurons are

also modulated by input from the CNS, from preganglionic neurons located, like

parasympathetic ones, in the medulla oblongata (in the dmnX).

The feedback from the sensory to the motor arm of visceral reflex pathways is provided

by direct or indirect connections between the nucleus of the solitary tract and visceral

motoneurons.

3. Function

Sympathetic and parasympathetic divisions typically function in opposition to each other.

But this opposition is better termed complementary in nature rather than antagonistic. For

an analogy, one may think of the sympathetic division as the accelerator and the

parasympathetic division as the brake. The sympathetic division typically functions in

actions requiring quick responses. The parasympathetic division functions with actions

that do not require immediate reaction. Consider sympathetic as "fight or flight" and

parasympathetic as "rest and digest".

However, many instances of sympathetic and parasympathetic activity cannot be ascribed

to "fight" or "rest" situations. For example, standing up from a reclining or sitting position

would entail an unsustainable drop in blood pressure if not for a compensatory increase in

the arterial sympathetic tonus. Another example is the constant, second to second

modulation of heart rate by sympathetic and parasympathetic influences, as a function of

the respiratory cycles. More generally, these two systems should be seen as permanently

modulating vital functions, in usually antagonistic fashion, to achieve homeostasis.
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4. Sympathetic nervous system

Promotes a "fight or flight" response, corresponds with arousal and energy generation,

inhibits digestion:

 Diverts blood flow away from the gastro-intestinal (GI) tract and skin via vasoconstriction.

 Blood flow to skeletal muscles, the lung is not only maintained, but enhanced (by as much as

1200%, in the case of skeletal muscles).

 Dilates bronchioles of the lung, which allows for greater alveolar oxygen exchange.

 Increases heart rate and the contractility of cardiac cells (myocytes), thereby providing a

mechanism for the enhanced blood flow to skeletal muscles.

 Dilates pupils and relaxes the lens, allowing more light to enter the eye.

5. Parasympathetic nervous system

 Promotes a "rest and digest" response; promotes calming of the nerves return to regular

function, and enhances digestion.

 Dilates blood vessels leading to the GI tract, increasing blood flow. This is important

following the consumption of food, due to the greater metabolic demands placed on the body

by the gut.

 The parasympathetic nervous system can also constrict the bronchiolar diameter when the

need for oxygen has diminished.

 During accommodation, the parasympathetic nervous system causes constriction of the pupil

and lens.

 The parasympathetic nervous system stimulates salivary gland secretion, and accelerates

peristalsis, so, in keeping with the rest and digest functions, appropriate PNS activity

mediates digestion of food and indirectly, the absorption of nutrients.

 Is also involved in erection of genitals, via the pelvic splanchnic nerves 24.

6. Neurotransmitters and pharmacology

 At the effector organs, sympathetic ganglionic neurons release noradrenaline

(norepinephrine), along with other cotransmittors such as ATP, to act on adrenergic

receptors, with the exception of the sweat glands and the adrenal medulla:
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 Acetylcholine is the preganglionic neurotransmitter for both divisions of the ANS, as well as

the postganglionic neurotransmitter of parasympathetic neurons. Nerves that release

acetylcholine are said to be cholinergic. In the parasympathetic system, ganglionic neurons

use acetylcholine as a neurotransmitter, to stimulate muscarinic receptors.

 At the adrenal cortex, there is no postsynaptic neuron. Instead the presynaptic neuron releases

acetylcholine to act on nicotinic receptors.

 Stimulation of the adrenal medulla releases adrenaline (epinephrine) into the bloodstream

which will act on adrenoceptors, producing a widespread increase in sympathetic activity

Topic : Drugs For Anxiety And Insomnia

Topic Objective:

At the end of the topic student will able to understand:

 Diagnosis

 Causes

 Patterns Of Insomnia

 Anxiety In Palliative Care

 Stranger And Social Anxiety

 Types of anxiety

 Symptoms

 Common Causes Of Anxiety

 Major Types Of Anxiety Disorders

Definition/Overview:

Anxiety (also called solicitude) is a psychological and physiological state characterized by

cognitive, somatic, emotional, and behavioral components. These components combine to

create the painful feelings that we typically recognize as anger, fear, apprehension, or worry.

Anxiety is often accompanied by physical sensations such as heart palpitations, nausea, chest

pain, shortness of breath, stomach aches, or headache. The cognitive component entails

expectation of a diffuse and certain danger. Somatically the body prepares the organism to

deal with threat (known as an emergency reaction): blood pressure and heart rate are
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increased, sweating is increased, bloodflow to the major muscle groups is increased, and

immune and digestive system functions are inhibited (the 'fight or flight' response).

Externally, somatic signs of anxiety may include pale skin, sweating, trembling, and pupillary

dilation. Emotionally, anxiety causes a sense of dread or panic and physically causes nausea,

diarrhea, and chills. Behaviorally, both voluntary and involuntary behaviors may arise

directed at escaping or avoiding the source of anxiety and often maladaptive, being most

extreme in anxiety disorders. However, anxiety is not always pathological or maladaptive: it

is a common emotion along with fear, anger, sadness, and happiness, and it has a very

important function in relation to survival.

Neural circuitry involving the amygdala and hippocampus is thought to underlie anxiety.

When confronted with unpleasant and potentially harmful stimuli such as foul odors or tastes,

PET-scans show increased bloodflow in the amygdala. In these studies, the participants also

reported moderate anxiety. This might indicate that anxiety is a protective mechanism

designed to prevent the organism from engaging in potentially harmful behaviors.

Key Points:

1. Major Types Of Anxiety Disorders

 Situational anxiety

 Generalized anxiety disorder (GAD)

 Panic disorder

 Phobias

 Obsessive-compulsive disorder

 Post-traumatic stress disorder

2. Common Causes Of Anxiety

 Phobias

 Post-traumatic stress

 Generalized anxiety

 Obsessive-compulsive feelings

 Panic disorders
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3. Symptoms

Although panic attacks are not experienced by every anxiety sufferer, they are a common

symptom. Panic attacks usually come without warning, and although the fear is generally

irrational, the perceived danger is very real. A person experiencing a panic attack will

often feel as if he or she is about to die or pass out.

Emotional symptoms of anxiety include a fear (such as a fear of an illness), or the need to

avoid certain stressful situations or social situations due to fear of embarrassment. There

may be considerable confusion and irritability when the anxiety is taking place. Physical

symptoms include hot flashes, chest pain, sudden tiredness, headaches, shortness of

breath, problems digesting and nausea.

4. Types of anxiety

4.1. Existential anxiety

A 1987 tranquilizer advert with an indirect reference to existential anxiety: "In a

world where certainties are few...no wonder Ativan (lorazepam)C-IV is prescribed by

so many caring clinicians."

Theologian Paul Tillich characterized existential anxiety as "the state in which a

being is aware of its possible nonbeing" and he listed three categories for the

nonbeing and resulting anxiety: ontic (fate and death), moral (guilt and

condemnation), and spiritual (emptyness and meaninglessness). According to Tillich,

the last of these three types of existential anxiety is predominant in modern times

while the others were predominant in earlier periods. Tillich argues that this anxiety

can be accepted as part of the human condition or it can be resisted but with negative

consequences. In its pathological form, spiritual anxiety may tend to "drive the

person toward the creation of certitude in systems of meaning which are supported by

tradition and authority" even though such "undoubted certitude is not built on the

rock of reality."

According to Viktor Frankl, author of Man's Search for Meaning, when faced with

extreme mortal dangers the very basic of all human wishes is to find a meaning of
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life to combat this "trauma of nonbeing" as death is near and to succumb to it (even

by suicide) seems like a way out.

The "father" of existentialism, Sren Kierkegaard, regarded all humans to be born into

despair by default (in The Sickness UntoDeath). Such despair was created by having

a false conception of the self. He regarded the mortal self which can exist relatively,

and therefore be born or die, as the false self. The true self was the relationship of

self to God, rather than to any relative object.

5. Stranger And Social Anxiety

 Anxiety when meeting or interacting with unknown people is a common stage of

development in young people.

 So-called "stranger anxiety" in younger people is not a phobia in the classic sense; rather it is

a developmentally appropriate fear by young children of those who do not share a loved-one,

caretaker or parenting role. In adults, an excessive fear of other people is not a

developmentally common stage; it is called social anxiety.

 A more common social anxiety in adults, though, is the stress and anxiousness that occurs

when one (of any age-group) fears he will be separated from a group or other emotionally

close person/object. This is known as separation anxiety, and occurs more frequently in

adults (7%) than in children (5%).

6. AnxietyIn Palliative Care

Some research has strongly suggested that treating anxiety in cancer patients improves

their quality of life. The treatment generally consists of counseling, relaxation techniques

or the administration of benzodiazepines.

7. Patterns Of Insomnia

 The pattern of insomnia often is related to the etiology.

 Onset insomnia - difficulty falling asleep at the beginning of the night, often associated with

anxiety disorders.

 Middle-of-the-Night Insomnia - Insomnia characterized by difficulty returning to sleep after

awakening in the middle of the night or waking too early in the morning. Also referred to as

nocturnal awakenings. Encompasses middle and terminal insomnia.
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 Middle insomnia - waking during the middle of the night, difficulty maintaining sleep. Often

associated with pain syndromes or medical illness.

 Terminal (or late) insomnia - early morning waking. Characteristic of clinical depression.

8. Causes

Insomnia can be caused by:

 Psychoactive drugs or stimulants, including certain medications, herbs, caffeine, cocaine,

ephedrine, amphetamines, methylphenidate, MDMA, methamphetamine and modafinil

 Hormone shifts such as those that precede menstruation and those during menopause

 Life problems like fear, stress, anxiety, emotional or mental tension, work problems, financial

stress, unsatisfactory sex life

 Mental disorders such as clinical depression, schizophrenia, bipolar disorder, general anxiety

disorder

 Disturbances of the circadian rhythm, such as shift work and jet lag, can cause an inability to

sleep at some times of the day and excessive sleepiness at other times of the day. Jet lag is

seen in people who travel through multiple time zones, as the time relative to the rising and

setting of the sun no longer coincides with the body's internal concept of it. The insomnia

experienced by shift workers is also a circadian rhythm sleep disorder.

 Insomnia-Estrogen Estrogen is considered to play a significant role in womens mental health

(including insomnia). A conceptual model of how estrogen affects mood was suggested by

Douma et al 2005 based on their extensive literature review relating activity of endogenous,

bio-identical and synthetic estrogen with mood and well-being. They concluded the sudden

estrogen withdrawal, fluctuating estrogen, and periods of sustained estrogen low levels

correlated with significant mood lowering. Clinical recovery from depression postpartum,

perimenopause, and postmenopause was shown to be effective after levels of estrogen were

stabilized and/or restored..

 Certain neurological disorders, brain lesions, or a history of traumatic brain injury

 Medical conditions such as hyperthyroidism and Wilson's syndrome

 Abuse of over-the counter or prescription sleep aids can produce rebound insomnia
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8.1. Poor sleep hygiene

 Parasomnia, which includes a number of disruptive sleep events including nightmares,

sleepwalking, violent behavior while sleeping, and REM behavior disorder, in which a person

moves his/her physical body in response to events within his/her dreams

 The full moon lunar phase

 A rare genetic condition can cause a prion-based, permanent and eventually fatal form of

insomnia called fatal familial insomnia

 A common misperception is that the amount of sleep a person requires decreases as he or she

ages. The ability to sleep for long periods, rather than the need for sleep, appears to be lost as

people get older. Some elderly insomniacs toss and turn in bed and occasionally fall off the

bed at night, diminishing the amount of sleep they receive.

 An overactive mind or physical pain may also be causes. Finding the underlying cause of

insomnia is usually necessary to cure it. Insomnia can be common after the loss of a loved

one, even years or decades after the death, if they have not gone through the grieving process.

Overall, symptoms and the degree of their severity affect each individual differently

depending on their mental health, physical condition, and attitude or personality.

9. Diagnosis

 Patients with delayed sleep phase syndrome are often mis-diagnosed with insomnia. If the

patient has trouble getting to sleep, but has normal sleep architecture once asleep, a circadian

rhythm disorder is a more likely cause.v

 Insomnia versus poor sleep quality

 Poor sleep quality can occur as a result of sleep apnea or clinical depression. Poor sleep

quality is caused by the individual not reaching stage 4 or delta sleep which has restorative

properties. There are, however, people who are unable to achieve stage 4 sleep due to brain

damage who lead perfectly normal lives.

 Sleep apnea is a condition that occurs when a sleeping person's breathing is interrupted, thus

interrupting the normal sleep cycle. With the obstructive form of the condition, some part of

the sleeper's respiratory tract loses muscle tone and partially collapses. People with

obstructive sleep apnea often do not remember awakening or having difficulty breathing, but

they complain of excessive sleepiness during the day. Central sleep apnea interrupts the

normal breathing stimulus of the central nervous system, and the individual must actually
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wake up to resume breathing. This form of apnea is often related to a cerebral vascular

condition, congestive heart failure, and premature aging.

 Major depression leads to alterations in the function of the hypothalamic-pituitary-adrenal

axis, causing excessive release of cortisol which can lead to poor sleep quality.

 Nocturnal polyuria, excessive nighttime urination, can be very disturbing to sleep. Nocturnal

polyuria can be nephrogenic (related to kidney disease) or it may be due to prostate

enlargement or hormonal influences. Deficiencies in vasopressin, which is caused either by a

pituitary problem or by insensitivity of the kidney to the effects of vasopressin, can lead to

nocturnal polyuria. Excessive thirst or the use of diuretics can also cause these symptoms

Topic : Drugs For Seizures

Topic Objective:

At the end of the topic student will able to understand:

 Signs And Symptoms

 Types

 Diagnosis

 Physical Examination

 Serum Prolactin Level

Definition/Overview:

Seizures: An epileptic seizure is caused by twitching excessive and/or hypersynchronous

electrical neuronal activity, and is usually self-limiting. It can manifest as an alteration in

mental state, tonic or clonic movements, convulsions, and various other psychic symptoms

(such as dj vu or jamais vu). The medical syndrome of recurrent, unprovoked seizures is

termed epilepsy, but seizures can occur in people who do not have epilepsy. The treatment of

epilepsy is a subspecialty of neurology; the study of seizures is part of neuroscience. Doctors

who specialize in epilepsy are epileptologists; doctors who specialize in the treatment of

children with epilepsy are pediatric epileptologists.
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Key Points:

1. Signs And Symptoms

Seizures can cause involuntary changes in body movement or function, sensation,

awareness, or behavior. A seizure can last from a few seconds to status epilepticus, a

continuous seizure that will not stop without intervention. Seizures are often associated

with a sudden and involuntary contraction of a group of muscles. However, a seizure can

also be as subtle as marching numbness of a part of the body, a brief loss of memory,

sparkling or flashes, sensing an unpleasant odor, a strange epigastric sensation or a

sensation of fear. Therefore seizures are typically classified as motor, sensory, autonomic,

emotional or cognitive.

In some cases, the full onset of a seizure event is preceded by some of the sensations

described above. These sensations can serve as a warning to the sufferer that a full tonic-

clonic seizure is about to occur. These "warning sensations" are cumulatively called an

aura. Also, it is commonly believed among healthcare providers that many seizures,

especially those in children, are preceded by tachycardia that frequently persists

throughout the seizure. This early increase in heart rate may supplement an aura as a

physiological warning sign of an imminent seizure.

Symptoms experienced by a person during a seizure depend on where in the brain the

disturbance in electrical activity occurs. Recent studies show that seizures happen in sleep

more often than was thought. A person having a tonic-clonic seizure may cry out, lose

consciousness and fall to the ground, and convulse, often violently. A person having a

complex partial seizure may appear confused or dazed and will not be able to respond to

questions or direction. Some people have seizures that are not noticeable to others.

Sometimes, the only clue that a person is having an absence seizure is rapid blinking or a

few seconds of staring into space.

2. Types

Seizure types are organized according to whether the source of the seizure within the

brain is localized (partial or focal onset seizures) or distributed (generalized seizures).

Partial seizures are further divided on the extent to which consciousness is affected
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(simple partial seizures and complex partial seizures). If it is unaffected, then it is a

simple partial seizure; otherwise it is a complex partial seizure. A partial seizure may

spread within the braina process known as secondary generalization. Generalized seizures

are divided according to the effect on the body, but all involve loss of consciousness.

These include absence, myoclonic, clonic, tonic, tonic-clonic, and atonic seizures.

Following standardization proposal published in 1970, out-dated terms such as "petit

mal", "grand mal", "Jacksonian", "psychomotor", and "temporal-lobe seizure" have fallen

into disuse.

3. Diagnosis

It can be difficult to distinguish a seizure from other conditions causing a collapse,

abnormal movements or other seizure manifestations. A 2007 evidence-based review

from the American Academy of Neurology and the American Epilepsy Society

recommends an electroencephalogram (EEG, brain wave activity) and brain imaging with

CT scan or MRI scan in the work-up of adults presenting with a first apparently

unprovoked seizure. Blood tests, lumbar puncture or toxicology screening can be helpful

in specific circumstances suggestive of an underlying cause like meningitis or drug

overdose, but there is insufficient evidence to support their routine use in the work-up of

an adult with an apparently unprovoked first seizure.

Determining whether a seizure occurred

Differentiating a seizure from other conditions such as syncope can be difficult. In

addition, 5% of patients with a positive tilt table test may have seizure-like activity that

seems to be due to cerebral hypoxia.

4. Physical Examination

A small study found that finding a bite to the side of the tongue was very helpful when

present: while only a quarter of those with seizures had such a bite (sensitivity of 24%),

the finding was very specific for seizures, with only 1% due to other causes (specificity of

99%).
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5. Serum Prolactin Level

Two meta-analyses have quantified the role of an elevated serum prolactin. The first

meta-analysis found that: "If a serum prolactin concentration is greater than three times

the baseline when taken within one hour of syncope, then in the absence of test

"modifiers": the patient is nine times more likely to have suffered a GTCS as compared

with a pseudoseizure positive LR = 8.92 (95% CI (1.31 to 60.91)), SN = 0.62 (95% CI

(0.40 to 0.83)), SP = 0.89 (95% CI (0.60 to 0.98)) five times more likely to have suffered

a GTCS as compared with non-convulsive syncope positive LR 4.60 (95% CI (1.25 to

16.90)), SN = 0.71 (95% CI (0.49 to 0.87)), SP = 0.85 (95% CI (0.55 to 0.98)). " The

second meta-analysis found: "Elevated serum prolactin assay, when measured in the

appropriate clinical setting at 10 to 20 minutes after a suspected event, is a useful adjunct

for the differentiation of generalized tonic-clonic or complex partial seizure from

psychogenic nonepileptic seizure among adults and older children (Level B)." "Serum

prolactin assay does not distinguish epileptic seizures from syncope (Level B). "The use

of serum PRL assay has not been established in the evaluation of status" epilepticus,

repetitive seizures, and neonatal seizures (Level U)." The serum prolactin level is less

sensitive for detecting partial seizures.

6. EEG

An isolated abnormal electrical activity recorded by an electroencephalography

examination without a clinical presentation is called subclinical seizure. They may

identify background epileptogenic activity, as well as help identify particular causes of

seizures.

7. InvestigationOf Underlying Cause

 Additional diagnostic methods include CT Scanning and MRI imaging or angiography. These

may show structural lesions within the brain, but the majority of those with epilepsy show

nothing unusual.

 As seizures have a differential diagnosis, it is common for patients to be simultaneously

investigated for cardiac and endocrine causes. Checking glucose levels, for example, is a
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mandatory action in the management of seizures as hypoglycemia may cause seizures, and

failure to administer glucose would be harmful to the patient. Other causes typically

considered are syncope and cardiac arrhythmias, and occasionally panic attacks and

cataplexy.

8. Management

The first aid for a seizure depends on the type of seizure occurring. Generalized seizures

will cause the person to fall, which may result in injury. A tonic-clonic seizure results in

violent movements that cannot and should not be suppressed. The person should never be

restrained, nor should there be any attempt to put something in the mouth. Potentially

sharp or dangerous objects should also be moved from the vicinity, so that the individual

is not hurt. After the seizure if the person is not fully conscious and alert, they should be

placed in the recovery position. Bystanders should remain calm and avoid crowding the

person. It is not necessary to call an ambulance if the person is known to have epilepsy, if

the seizure is shorter than five minutes and is typical for them, if it is not immediately

followed by another seizure, and if the person is uninjured. Otherwise, or if in any doubt,

medical assistance should be sought. A seizure longer than five minutes is a medical

emergency. Relatives and other caregivers of those known to have epilepsy often carry

medicine such as rectal diazepam or buccal midazolam in order to rapidly end the seizure.

9. Safety

A sudden fall can lead to broken bones and other injuries. Children who are affected by

frequent drop seizures may wear helmets to protect the head during a fall.

The unusual behavior resulting from the chaotic brain activity of a seizure can be

misinterpreted as an aggressive act. This may invoke a hostile response or police

involvement, where there was no intention to cause harm or trouble. During a prolonged

seizure, the person is defenseless and may become a victim of theft.

A seizure response dog can be trained to summon help or ensure personal safety when a

seizure occurs. These are not suitable for everybody. Rarely, a dog may develop the

ability to sense a seizure before it occurs.
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10. Seizures Without Epilepsy

Unprovoked seizures are often associated with epilepsy and related seizure disorders.

Causes of provoked seizures include: Arteriovenous malformation (AVM) is a treatable

medical condition that can cause seizures, headaches, and brain hemorrhages. An MRI

can quickly confirm or reject this as a cause. head injury may cause non-epileptic post-

traumatic seizures or post-traumatic epilepsy, in which the seizures chronically recur.

intoxication with drugs drug toxicity, for example aminophylline or local anaesthetics

normal doses of certain drugs that lower the seizure threshold, such as tricyclic

antidepressants infection, such as encephalitis or meningitis fever leading to febrile

convulsions metabolic disturbances, such as hypoglycaemia, hyponatremia or hypoxia

withdrawal from drugs (anticonvulsants and sedatives such as alcohol, barbiturates, and

benzodiazepines) space-occupying lesions in the brain (abscesses, tumors) seizures during

(or shortly after) pregnancy can be a sign of eclampsia. binaural beat brainwave

entrainment may trigger seizures in both epileptics and non-epileptics haemorrhagic

stroke can occasionally present with seizures, embolic strokes generally do not (though

epilepsy is a common later complication); cerebral venous sinus thrombosis, a rare type

of stroke, is more likely to be accompanied by seizures than other types of stroke multiple

sclerosis sufferers may rarely experience seizures certain light patterns, such as those

found in video games or other media. Some medications produce an increased risk of

seizures and electroconvulsive therapy (ECT) deliberately sets out to induce a seizure for

the treatment of major depression. Many seizures have unknown causes. Seizures which

are provoked are not associated with epilepsy, and people who experience such seizures

are normally not diagnosed with epilepsy. However, the seizures described above

resemble those of epilepsy both outwardly, and on EEG testing. Seizures can occur after a

subject witnesses a traumatic event. This type of seizure is known as a psychogenic non-

epileptic seizure and is related to posttraumatic stress disorder. Mild seizures can be

induced through a combination of quickly standing, hyperventilation and applying

pressure to the sternum
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Topic : Drugs For Emotional And Mood Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Methylphenidate Animation

 Mood Stabilizers

 Mao Inhibitors (Maois)

 Selective Serotonin Reuptake Inhibitors (Ssris)

 Antidepressants

 AttentionDeficit/Hyperactivity Disorder

 Mood Stabilizers

 Antidepressants (Continued)

 Antidepressants

 Education And Role Of Nurse

 Role Of Nurse (Continued)

 Role Of Nurse

 Depression

 Bipolar Disorder (Continued)

 Bipolar Disorder

Definition/Overview:

Emotional and behavioural disorder (EBD) is a broad category which is used commonly in

educational settings, to group a range of more specific perceived difficulties of children and

adolescents. Both general definitions as well as concrete diagnosis of EBD may be

controversial as the observed behaviour may depend on many factors.

Often EBD students may have other disabilities such as: PDD, autism, Rett syndrome, PDD-

NOS, Asperger syndrome and ADHD.

Depression

 Characterized by sad or despondent mood
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 Many symptoms associated with depression

 Lack of energy, sleep disturbances, abnormal eating patterns

 Feelings of despair, guilt, hopelessness

 Most common form of mental illness in United States

Key Points:

1. Bipolar Disorder

It is once known as manicdepression. It is characterized by extreme and opposite moods

Depressive symptoms are Lack of energy, sleep disturbances, abnormal eating patterns

Feelings of despair, guilt, and hopelessness

2. Bipolar Disorder (Continued)

Mania symptoms are

 Agitation, excessive talking, elevated mood, grandiose thoughts

 Flight of ideas, constant movement, impulsive behavior

 Inflated selfesteem, racing thoughts, short attention span

 AttentionDeficit/Hyperactivity Disorder

 Poor attention span

 Behaviorcontrol issues

 Hyperactivity

3. Depression

 Dysfunction of neurotransmitters

 Intense mood shifts associated with hormonal changes

 Seasonal affective disorder (SAD)

4. Role Of Nurse

 Assess health history, need for antidepressant therapy

 Obtain careful drug history

 Ask about suicidal ideation

 Obtain a history of disorders related to eating and sexual function
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5. Role Of Nurse (Continued)

It Obtain V/S, liver and renalfunction tests, cardiovascular status, body weight Monitor

therapeutic blood levels as treatment continues.

6. Education And Role Of Nurse

Provide diet education related to foods that contain tyramine Provide information on signs

and symptoms of dehydration and lithium toxicity Provide education on prescribed drug

treatment

7. Antidepressants

An antidepressant is a psychiatric medication used for alleviating major depression or

dysthymia. Drug groups known as MAOIs, tricyclics, and second-generation

antidepressants such as SSRIs, and SNRIs (serotonin norepinephrine reuptake inhibitors)

are particularly associated with the term. These medications are now among the drugs

most commonly prescribed by psychiatrists and other physicians, and their effectiveness

and adverse effects are the subject of many studies and competing claims. Many drugs

produce an antidepressant effect, but restrictions on their use has caused controversy and

off-label prescribing a risk dispite claims of superior efficiency. Most typical

antidepressants have a delayed onset of action and are usually administered over the

course of weeks, months, or sometimes years. Despite the name, antidepressants are often

used in the treatment of other conditions, including anxiety disorders, bipolar disorder,

obsessive compulsive disorder, eating disorders, chronic pain, mood disorders, and

dysmenorrhea and other hormone-mediated conditions. Alone or in conjunction with

anticonvulsants (e.g., Tegretol or Depakote), these medications are also used to treat

ADHD and substance abuse by addressing underlying depression.

 Monitor vital signs

 Monitor for dizziness, headache, tremor, nausea/vomiting

 Monitor for anxiety, disorientation, hyperreflexia, diaphoresis, and fever

 Monitor neurologic and cardiovascular status
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8. Antidepressants (Continued)

 Monitor mental and emotional status

 Monitor for underlying psychoses

 Monitor sleepwake cycle

 Monitor renal and gastrointestinal status

 Monitor liver function and hematologic status

 Monitor visual acuity

 Ensure patient safety

9. Mood Stabilizers

It Monitor mental and emotional status Monitor electrolyte balance, fluid balance, and

I&O Monitor renal, cardiovascular, gastrointestinal status

10. AttentionDeficit/Hyperactivity Disorder

 Monitor mental status

 Monitor vital signs, gastrointestinal, nutritional status

 Monitor laboratory tests

 Monitor effectiveness of drug therapy

 Monitor growth and development, sleepwake cycle

11. Antidepressants

 Tricyclic antidepressants

 Prototype drug: imipramine (Trofranil)

 Mechanism of action: to inhibit reuptake of norepinephrine and serotonins

 Primary use: for major depression

 Adverse effects: orthostatic hypotension, sedation and anticholinergic effect; rarely, cardiac

dysrhythmias

12. Selective Serotonin Reuptake Inhibitors (Ssris)

 Prototype drug: sertraline (Zoloft)

 Mechanism of action: to slow the reuptake of serotonin
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 Primary use: depression

 Adverse effects: sexual dysfunction, nausea, headache, weight gain, anxiety, insomnia

 Less common side effects: sedation, anticholinergic effects, sympathomimetic effects

 Atypical Antidepressants: SerotoninNorepinephrine Reuptake Inhibitors (SNRIs)

 Prototype drug: bupropion (Wellbutrin)

 Mechanism of action: to inhibit reuptake of serotonin

 Primary use: for depression

 Adverse effects: headache, insomnia, hypertension

13. Mao Inhibitors (Maois)

 Prototype drug: phenelzine (Nardil)

 Mechanism of action: to decrease effectiveness of monoamine oxidase

 Primary use: for depression

 Adverse effects: orthostatic hypotension, headache, insomnia, and diarrhea;

 Also interact with a large number of foods and other medications

14. Mood Stabilizers

 Prototype drug: lithium carbonate (Eskalith)

 Mechanism of action: affects sodium transport across cell membranes

 Primary use: bipolar disorder

 Adverse effects: excessive loss of sodium

15. Methylphenidate Animation

15.1. CNS Stimulants

 Prototype drug: methylphenidate hydrochloride (Ritalin)

 Mechanism of action: heightens awareness, increases focus

 Primary use: to treat attentiondeficit/hyperactivity disorder (ADHD)

 Adverse effects: insomnia, nervousness, anorexia, weight loss

16. Antidepressants

 Tricyclic antidepressants
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 Work by inhibiting reuptake of norepinephrine and serotonin

 Examples: Elavil, Ludiomil, Asendin

17. Antidepressants (Continued)

 Selective serotonin reuptake inhibitors

 Work by slowing reuptake of serotonin into presynaptic nerve terminals

 Examples: Celexa, Lexapro, Paxil

18. Atypical Antidepressants

 Work by inhibiting reuptake of serotonin, affecting norepinephrine and dopamine activity

 Examples: Remeron, Serzone, Effexor

19. Mao Inhibitors

 Decrease the effectiveness of monoamine oxidase

 Examples: Marplan, Nardil, Parnate

 Mood Stabilizers

 Work by transporting sodium across cell membranes

 Example: lithium carbonate (Eskalith)

20. Cns Stimulants

 Work by heightening awareness and increasing focus

 Examples: Adderall, Dexedrine, Desoxyn

21. Drug Therapy For Mood And Emotional Disorders

 Assessment

 Assess health history, need for antidepressant therapy

 Obtain drug history

 Ask client about suicidal ideation.

 Obtain history of any disorders of eating and sexual function

 Obtain laboratory tests, vital signs, and body weight.

 Monitor therapeutic blood levels as treatment continues
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22. Drug Therapy For Mood And Emotional Disorders

 Nursing diagnosis

 Ineffective coping

 Disturbed thought processes related to side effects of drug

 Knowledge deficient, related to drug therapy

23. Drug Therapy For Mood And Emotional Disorders

 Planning

 Goals: client able to explain depression and medications to treat condition

24. Drug Therapy For Mood And Emotional Disorders

 Implementation

 Encourage compliance with medication regimen

 Provide education with clinical pharmacist and dietician

 Drug Therapy for Mood and Emotional Disorders

 Evaluation

 Control symptoms of emotional and mood disorders

 Have limited side effects, no organ damage, no injury

 Clients able to verbalize importance of taking medications

 Antidepressants

 Antidepressants

 Drugs for bipolar disorder

 Drugs for attention deficithyperactivity disorder

Topic : Drugs For Psychoses

Topic Objective:

At the end of the topic student will able to understand:

 Signs And Symptoms

 Delusions

 Thought Disorder

 Lack Of Insight
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 Classification

 Schizophrenia

 Delusional

Definition/Overview:

Psychosis is a generic psychiatric term for a mental state often described as involving a "loss

of contact with reality." People suffering from it are said to be psychotic.

People experiencing psychosis may report hallucinations or delusional beliefs, and may

exhibit personality changes and disorganized thinking. This may be accompanied by unusual

or bizarre behaviour, as well as difficulty with social interaction and impairment in carrying

out the activities of daily living.

A wide variety of central nervous system diseases, from both external toxins, and from

internal physiologic illness, can produce symptoms of psychosis. This has led to the metaphor

of psychosis as the 'fever' of CNS illnessa serious but nonspecific indicator.

Key Points:

1. Signs And Symptoms

1.1. Hallucinations

Hallucinations are defined as sensory perception in the absence of external stimuli.

They are different from illusions, or perceptual distortions, which are the

misperception of external stimuli. Hallucinations may occur in any of the five senses

and take on almost any form, which may include simple sensations (such as lights,

colors, tastes, and smells) to more meaningful experiences such as seeing and

interacting with fully formed animals and people, hearing voices and complex tactile

sensations.

Auditory hallucinations, particularly the experience of hearing voices, are a common

and often prominent feature of psychosis. Hallucinated voices may talk about, or to

the person, and may involve several speakers with distinct personas. Auditory

hallucinations tend to be particularly distressing when they are derogatory,
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commanding or preoccupying. However, the experience of hearing voices need not

always be a negative one. Research has shown that the majority of people who hear

voices are not in need of psychiatric help. The Hearing Voices Movement has

subsequently been created to support voice hearers, regardless of whether they are

considered to have a mental illness or not.

2. Delusions

Psychosis may involve delusional beliefs, some of which are paranoid in nature. Karl

Jaspers classified psychotic delusions into primary and secondary types. Primary

delusions are defined as arising suddenly and not being comprehensible in terms of

normal mental processes, whereas secondary delusions may be understood as being

influenced by the person's background or current situation (e.g., ethnic or sexual

orientation, religious beliefs, superstitious belief).

3. Thought Disorder

Formal thought disorder describes an underlying disturbance to conscious thought and is

classified largely by its effects on speech and writing. Affected persons may show

pressure of speech (speaking incessantly and quickly), derailment or flight of ideas

(switching topic mid-sentence or inappropriately), thought blocking, and rhyming or

punning.

4. Lack OfInsight

One important and puzzling feature of psychosis is usually an accompanying lack of

insight into the unusual, strange, or bizarre nature of the person's experience or behaviour.

Even in the case of an acute psychosis, people may be completely unaware that their vivid

hallucinations and delusions are in any way "unrealistic". This is not an absolute,

however; insight can vary between individuals and throughout the duration of the

psychotic episode.

It was previously believed that lack of insight was related to general cognitive

dysfunction or to avoidant coping style. Later studies have found no statistical

relationship between insight and cognitive function, either in groups of people who only

have schizophrenia, or in groups of psychotic people from various diagnostic categories.
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5. Classification

In medical practice today, a descriptive approach to psychosis (and to all mental illness)

is used, based on behavioral and clinical observations. This approach is adopted in the

standard guide to psychiatric diagnoses employed in the United States, the Diagnostic and

Statistical Manual of Mental Disorders (DSM). Since the DSM provides a widely-used

standard of reference, the description presented here will largely reflect that point of

view.

According to the DSM-IV-TR, the term psychosis has had many definitions in the past,

both broad and narrow. The broadest was not being able to meet the demands of everyday

life. The narrowest was delusions or hallucinations without insight. A middle ground may

be delusions, hallucinations with or with out insight, and well as disorganized behavior or

speech. Thus, psychosis can be a symptom of mental illness, but it is not a mental illness

in its own right. For example, people with schizophrenia often experience psychosis, but

so can people with bipolar disorder (manic depression), unipolar depression, delirium, or

drug withdrawal. People diagnosed with these conditions can also have long periods

without psychosis, and some may never experience them again. Conversely, psychosis

can occur in people who do not have chronic mental illness (e.g. due to an adverse drug

reaction or extreme stress).

Psychosis should be distinguished from:

 insanity, which is a legal term denoting that a person is not criminally responsible for his or

her actions.

 psychopathy, a general term for a range of personality disorders characterized by lack of

empathy, socially manipulative behavior, and occasionally criminality or violence. Despite

both being abbreviated to the slang word "psycho", psychosis bears little similarity to the

core features of psychopathy, particularly with regard to violence, which rarely occurs in

psychosis, and distorted perception of reality, which rarely occurs in psychopathy.

 delirium: a psychotic individual may be able to perform actions that require a high level of

intellectual effort in clear consciousness, whereas a delirious individual will have impaired

memory and cognitive function.

 The DSM-IV-TR lists 9 formal psychotic disorders, but many other disorders may have

psychotic symptoms.
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6. Schizophrenia

 Schizoaffective disorder

 Schizophreniform disorder

 Brief psychotic disorder

7. Delusional

 Shared psychotic disorder (Folie deux)

 Substance induced psychosis

 Psychosis due to a general medical condition

 Psychosis - Not otherwise specified

8. Causes

Causes of symptoms of mental illness were customarily classified as "organic" or

"functional". Organic conditions were primarily medical or pathophysiological, whereas,

functional conditions are primarily psychiatric or psychological. The DSM-IV-TR no

longer classifies psychotic disorders as functional or organic. Rather it lists traditional

psychotic illnesses, psychosis due to General Medical conditions, and Substance induced

psychosis.

9. Factors Attributed To Development Of Psychoses

 Genetic

 Neurological

 Environmental

10. RoleOf The Nurse

 Monitor clients condition

 Give client drug education

 Obtain health history (long-term physical problems)

 Obtain drug history (use of illegal drugs, alcohol, etc.)
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11. RoleOf The Nurse (Continued)

 Obtain baseline assessment (liver and kidney function, vision, mental status)

 Monitor for extrapyramidal symptoms, and report to the physician immediately

12. Conventional (Typical) Antipsychotics

 Monitor for decrease of psychotic symptoms, side effects

 Monitor for anticholinergic side effects

 Monitor for alcohol, illegal-drug, caffeine, and nicotine use

 Monitor for cardiovascular changes

 Monitor for seizures and patients environment

13. Atypical Antipsychotic

 Monitor RBC and WBC and hematologic side effects

 Observe for side effects and anticholinergic side effects

 Monitor for decrease of psychotic symptoms

 Monitor for alcohol, illegal-drug use, caffeine, nicotine use

 Monitor elderly closely

Topic : Drugs For The Control Of Pain

Topic Objective:

At the end of the topic student will able to understand:

 Mechanism

 Evolutionary And Behavioral Role

 Diagnosis

 Verbal Characterization

 Intensity

 Localization
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Definition/Overview:

Pain, in the sense of physical pain, is a typical sensory experience that may be described as

the unpleasant awareness of a noxious stimulus or bodily harm. Individuals experience pain

by various daily hurts and aches, and occasionally through more serious injuries or illnesses.

For scientific and clinical purposes, pain is defined by the International Association for the

Study of Pain (IASP) as "an unpleasant sensory and emotional experience associated with

actual or potential tissue damage, or described in terms of such damage". Pain is highly

subjective to the individual experiencing it. A definition that is widely used in nursing was

first given as early as 1968 by Margo McCaffery: "'Pain is whatever the experiencing person

says it is, existing whenever he says it does".

Pain of any type is the most frequent reason for physician consultation in the United States,

prompting half of all Americans to seek medical care annually. It is a major symptom in

many medical conditions, significantly interfering with a person's quality of life and general

functioning. Diagnosis is based on characterizing pain in various ways, according to duration,

intensity, type (dull, burning or stabbing), source, or location in body. Usually pain stops

without treatment or responds to simple measures such as resting or taking an analgesic, and

it is then called acute pain. But it may also become intractable and develop into a condition

called chronic pain, in which pain is no longer considered a symptom but an illness by itself.

The study of pain has in recent years attracted many different fields such as pharmacology,

neurobiology, nursing sciences, dentistry, physiotherapy, and psychology. Pain medicine is a

separate subspecialty figuring under some medical specialties like anesthesiology, physiatry,

neurology, psychiatry.

Key Points:

1. Mechanism

Stimulation of a nociceptor, due to a chemical, thermal, or mechanical event that has the

potential to damage body tissue, may cause nociceptive pain.

Damage to the nervous system itself, due to disease or trauma, may cause neuropathic (or

neurogenic) pain. Neuropathic pain may refer to peripheral neuropathic pain, which is
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caused by damage to nerves, or to central pain, which is caused by damage to the brain,

brainstem, or spinal cord.

Nociceptive pain and neuropathic pain are the two main kinds of pain when the primary

mechanism of production is considered.

Nociceptive pain may be classified further in three types that have distinct organic origins

and felt qualities.

Superficial somatic pain (or cutaneous pain) is caused by injury to the skin or superficial

tissues. Cutaneous nociceptors terminate just below the skin, and due to the high

concentration of nerve endings, produce a sharp, well-defined, localized pain of short

duration. Examples of injuries that produce cutaneous pain include minor wounds, and

minor (first degree) burns.

Deep somatic pain originates from ligaments, tendons, bones, blood vessels, fasciae, and

muscles. It is detected with somatic nociceptors. The scarcity of pain receptors in these

areas produces a dull, aching, poorly-localized pain of longer duration than cutaneous

pain; examples include sprains, broken bones, and myofascial pain.

Visceral pain originates from body's viscera, or organs. Visceral nociceptors are located

within body organs and internal cavities. The even greater scarcity of nociceptors in these

areas produces pain that is usually more aching or cramping and of a longer duration than

somatic pain. Visceral pain may be well-localized, but often it is extremely difficult to

localize, and several injuries to visceral tissue exhibit "referred" pain, where the sensation

is localized to an area completely unrelated to the site of injury.

Nociception is the unconscious afferent activity produced in the peripheral and central

nervous system by stimuli that have the potential to damage tissue. It should not be

confused with pain, which is a conscious experience. It is initiated by nociceptors that can

detect mechanical, thermal or chemical changes above a certain threshold. All nociceptors

are free nerve endings of fast-conducting myelinated A delta fibers or slow-conducting

unmyelinated C fibers, respectively responsible for fast, localized, sharp pain and slow,

poorly-localized, dull pain. Once stimulated, they transmit signals that travel along the

spinal cord and within the brain. Nociception, even in the absence of pain, may trigger
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withdrawal reflexes and a variety of autonomic responses such as pallor, diaphoresis,

bradycardia, hypotension, lightheadedness, nausea and fainting.

Brain areas that are particularly studied in relation with pain include the somatosensory

cortex which mostly accounts for the sensory discriminative dimension of pain, and the

limbic system, of which the thalamus and the anterior cingulate cortex are said to be

especially involved in the affective dimension.

The gate control theory of pain describes how the perception of pain is not a direct result

of activation of nociceptors, but instead is modulated by interaction between different

neurons, both pain-transmitting and non-pain-transmitting. In other words, the theory

asserts that activation, at the spine level or even by higher cognitive brain processes, of

nerves or neurons that do not transmit pain signals can interfere with signals from pain

fibers and inhibit or modulate an individual's experience of pain.

Pain may be experienced differently depending on genotype; as an example individuals

with red hair may be more susceptible to pain caused by heat, but redheads with a non-

functional melanocortin 1 receptor (MC1R) gene are less sensitive to pain from electric

shock. Gene Nav1.7 has been identified as a major factor in the development of the pain-

perception systems within the body. A rare genetic mutation in this area causes non-

functional development of certain sodium channels in the nervous system, which prevents

the brain from receiving messages of physical damage, resulting in congenital

insensitivity to pain. The same gene also appears to mediate a form of pain hyper-

sensitivity, while other mutations may be the root of paroxysmal extreme pain disorder.

2. EvolutionaryAnd Behavioral Role

Pain is part of the body's defense system, triggering mental and physical behavior to end

the painful experience. It promotes learning so that repetition of the painful situation will

be less likely.

Despite its unpleasantness, pain is an important part of the existence of humans and other

animals; in fact, it is vital to healthy survival. Pain encourages an organism to disengage

from the noxious stimulus associated with the pain. Preliminary pain can serve to indicate

that an injury is imminent, such as the ache from a soon-to-be-broken bone. Pain may
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also promote the healing process, since most organisms will protect an injured region in

order to avoid further pain.

Interestingly, the brain itself is devoid of nociceptive tissue, and hence cannot experience

pain. Thus, a headache is not due to stimulation of pain fibers in the brain itself. Rather,

the membrane surrounding the brain and spinal cord, called the dura mater, is innervated

with pain receptors, and stimulation of these dural nociceptors is thought to be involved

to some extent in producing headache pain. The vasoconstriction of pain-innervated blood

vessels in the head is another common cause. Some evolutionary biologists have

speculated that this lack of nociceptive tissue in the brain might be because any injury of

sufficient magnitude to cause pain in the brain has a sufficiently high probability of being

fatal that development of nociceptive tissue therein would have little to no survival

benefit.

Chronic pain, in which the pain becomes pathological rather than beneficial, may be an

exception to the idea that pain is helpful to survival, although some specialists believe

that psychogenic chronic pain exists as a protective distraction to keep dangerous

repressed emotions such as anger or rage unconscious. It is not clear what the survival

benefit of some extreme forms of pain (e.g. toothache) might be; and the intensity of

some forms of pain (for example as a result of injury to fingernails or toenails) seem to be

out of all proportion to any survival benefits.

3. Diagnosis

 To establish an understanding of an individual's pain, health-care practitioners will typically

try to establish certain characteristics of the pain: site, onset and offset, character, radiation,

associated symptoms, time pattern, exacerbating and ameliorating factors and severity.

 By using the gestalt of these characteristics, the source or cause of the pain can often be

established. A complete diagnosis of pain will require also to look at the patient's general

condition, symptoms, and history of illness or surgery. The physician may order blood tests,

X-rays, scans, EMG, etc. Pain clinics may investigate the person's psychosocial history and

situation.

 Pain assessment also uses the concepts of pain threshold, the least experience of pain which a

subject can recognize, and pain tolerance, the greatest level of pain which a subject is
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prepared to tolerate. Among the most frequent technical terms for referring to abnormal

perturbations in pain experience, there are:

 allodynia, pain due to a stimulus which does not normally provoke pain,

 hyperalgesia, an increased response to a stimulus which is normally painful,

 hypoalgesia, diminished pain in response to a normally painful stimulus.

4. Verbal Characterization

The quality of the pain remains a key characteristic, and is often the first question a

practitioner will ask. Typical descriptions of pain quality include sharp, stabbing, tearing,

squeezing, cramping, burning, lancinating (electric-shock like), or heaviness. It may be

experienced as throbbing, dull, nauseating, shooting or a combination of these. Indeed,

individuals who are clearly in extreme distress such as from a myocardial infarction may

not describe the sensation as pain, but instead as an extreme heaviness on the chest.

Another individual with pain in the same region and with the same intensity may describe

the pain as tearing which would lead the practitioner to consider aortic dissection.

Inflammatory pain is commonly associated with some degree of itch sensation, leading to

a chronic urge to rub or otherwise stimulate the affected area. The difference between

these diagnoses and many others rests on the quality of the pain. The McGill Pain

Questionnaire is an instrument often used for verbal assessment of pain.

5. Intensity

Pain may range in intensity from slight through severe to agonizing and can appear as

constant or intermittent. The threshold of pain varies widely between individuals. Many

attempts have been made to create a pain scale that can be used to quantify pain, for

instance on a numeric scale that ranges from 1 to 10 points. The purpose of these scales is

to monitor an individual's pain over time, allowing care-givers to see how a patient

responds to therapy for example. Accurate quantification can also allow researchers to

compare results between groups of patients.

6. Localization

Pains are usually called according to their subjective localization in a specific area or

region of the body: headache, toothache, shoulder pain, abdominal pain, back pain, joint
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pain, myalgia, etc. Localization is not always accurate in defining the problematic area,

although it will often help narrow the diagnostic possibilities. Some pain sensations may

be diffuse (radiating) or referred. Radiation of pain occurs in neuralgia when stimulus of a

nerve at one site is perceived as pain in the sensory distribution of that nerve. Sciatica, for

instance, involves pain running down the back of the buttock, leg and bottom of foot that

results from compression of a nerve root in the lumbar spine. Referred pain usually

happens when sensory fibres from the viscera enter the same segment of the spinal cord

as somatic nerves i.e. those from superficial tissues. The sensory nerve from the viscera

stimulates the nearby somatic nerve so that the pain localization in the brain is confused.

A well-known example is when heart damage is perceived as pain the left shoulder or

arm.

7. Management

Medical management of pain has given rise to a distinction between acute pain and

chronic pain. Acute pain is 'normal' pain, it is felt when hurting a toe, breaking a bone,

having a toothache, or walking after an extensive surgical operation. Chronic pain is a

'pain illness', it is felt day after day, month after month, and seems impossible to heal.

In general, physicians are more comfortable treating acute pain, which usually is caused

by soft tissue damage, infection and/or inflammation among other causes. It is usually

treated simultaneously with pharmaceuticals, commonly analgesics, or appropriate

techniques for removing the cause and for controlling the pain sensation. The failure to

treat acute pain properly may lead to chronic pain in some cases.

General physicians have only elementary training in chronic pain management. Often,

patients suffering from it are referred to various medical specialists. Though usually

caused by an injury, an operation, or an obvious illness, chronic pain may as well have no

apparent cause, or may be caused by a developing illness or imbalance. This disorder can

trigger multiple psychological problems that confound both patient and health care

providers, leading to various differential diagnoses and to patient's feelings of

helplessness and hopelessness. Multidisciplinary pain clinics are growing in number since

a few decades.
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8. Anesthesia

Anesthesia is the condition of having the feeling of pain and other sensations blocked by

drugs that induces a lack of awareness. It may be a total or a minimal lack of awareness

throughout the body (i.e. general anesthesia), or a lack of awareness in a part of the body

(i.e. regional or local anesthesia).

9. Analgesia

Analgesia is an alteration of the sense of pain without loss of consciousness. The body

possesses an endogenous analgesia system, which can be supplemented with painkillers

or analgesic drugs to regulate nociception and pain. Analgesia may occur in the central

nervous system or in peripheral nerves and nociceptors. The perception of pain can also

be modified by the body according to the gate control theory of pain.

The endogenous central analgesia system is mediated by 3 major components :the

periaquaductal grey matter, the nucleus raphe magnus and the nociception inhibitory

neurons within the dorsal horns of the spinal cord, which act to inhibit nociception-

transmitting neurons also located in the spinal dorsal horn. The peripheral regulation

consists of several different types of opioid receptors that are activated in response to the

binding of the body's endorphins. These receptors, which exist in a variety of areas in the

body, inhibit firing of neurons that would otherwise be stimulated to do so by nociceptors.

The gate control theory of pain postulates that nociception is "gated" by non-noxious

stimuli such as vibration. Thus, rubbing a bumped knee seems to relieve pain by

preventing its transmission to the brain. Pain is also "gated" by signals that descend from

the brain to the spinal cord to suppress (and in other cases enhance) incoming nociceptive

information

Topic : Drugs For Local And General Anesthesia

Topic Objective:

At the end of the topic student will able to understand:
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 Adverse effects of local anaesthesia

 Infiltration (Field-Block)

 Spinal Anesthesia

 Epidural Anesthesia

 Esters

 Amides

Definition/Overview:

Anesthesia,has traditionally meant the condition of having sensation (including the feeling of

pain) blocked. This allows patients to undergo surgery and other procedures without the

distress and pain they would otherwise experience. The word was coined by Oliver Wendell

Holmes, Sr. in 1846. Another definition is a "reversible lack of awareness", whether this is a

total lack of awareness (e.g. a general anaesthestic) or a lack of awareness of a part of a the

body such as a spinal anaesthetic or another nerve block would cause. Anesthesia differs

from analgesia in blocking all sensation, not only pain.

Today, the term general anesthesia in its most general form can include:

 Analgesia: blocking the conscious sensation of pain;

 Hypnosis: produces unconsciousness without analgesia;

 Amnesia: preventing memory formation;

 Relaxation: preventing unwanted movement or muscle tone;

 Obtundation of reflexes, preventing exaggerated autonomic reflexes.

 Patients undergoing surgery usually undergo preoperative evaluation. It includes gathering

history of previous anesthetics, and any other medical problems, physical examination,

ordering required blood work and consultations prior to surgery.

Key Points:

1. Adverse effects of local Anaesthesia

Adverse effects of local anesthesia are generally referred to as Local Anesthetic Toxicity.

Effects may be localized or systemic. Examples of systemic effects of local anesthesia:

Local anesthetic drugs are toxic to the heart (where they cause arrhythmia) and brain

(where they may cause unconsciousness and seizures). Arrhythmias may be resistant to
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defibrillation and other standard treatments, and may lead to loss of heart function and

death. The first evidence of local anesthetic toxicity involves the nervous system,

including agitation, confusion, dizziness, blurred vision, tinnitus, a metallic taste in the

mouth, and nausea that can quickly progress to seizures and cardiovascular collapse.

Toxicity can occur with any local anesthetic as an individual reaction by that patient.

Possible toxicity can be tested with pre-operative procedures to avoid toxic reactions

during surgery.

2. Infiltration (Field-Block)

infiltration is sometimes used to define the invasion of cancer cells into the underlying

matrix or the blood vessels. Similarly the term may describe the deposition of amyloid

protein. During leukocyte extravasation white blood cells move in response to cytokine

chemicals (chemotaxis), from within the blood out to infiltrate into the diseased or

infected tissues. The presence of lymphocytes in tissue in greater than normal numbers is

likewise called infiltration.

 Direct injection into tissue immediate to surgical site

 Blocks specific nerves near site

 Nerve-Block Anesthesia

 Direct injection into tissues that may be distant from surgical site

 Affects nerve bundles supplying surgical area

 Used to block sensation in a limb or large area of face

3. Spinal Anesthesia

 Injected into CSF

 Affects large, regional areas such as lower abdomen and legs

4. Epidural Anesthesia

 Injected into epidural space of spinal canal

 Used most often in labor and delivery
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5. Esters

 Contain an ester chemical linkage

 Incidence of allergic reaction is low

 Method of metabolism is plasma esterases

6. Amides

 Contain amide chemical linkage

 Incidence of allergic reaction is very low

 Method of metabolism is hepatic enzymes

 Longer duration of action than esters

7. Local Anesthetics

 Work by stopping axonal conduction

 Block sodium channels

 Stop conduction

8. Epinephrine

 Constricts blood vessels

 Increases duration of anesthetic

9. Sodium Hydroxide

 Alkaline agent

 Increases effectiveness of anesthetic

 Used in areas of infection that may be acidic (from bacteria)

10. General Anesthetics

 Block flow of sodium into neurons

 Delays nerve impulses and reduces neural activity

 Produces unconsciousness

 Produces lack of responsiveness to painful stimuli
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11. Inhalation Anesthesia

 Gases

 Nitrous oxide

 Volatile liquids

 Intravenous Anesthetics

 Act within a few seconds

 Used alone or in combination with inhalation agents: balanced anesthesia

 Stages of General Anesthesia

 Stage I: Loss of pain

 Stage II: Excitement and hyperactivity

 Stage III: Surgical anesthesia

 Stage IV: Paralysis of the medulla

Topic : Drugs For Degenerative Diseases Of The Nervous System

Topic Objective:

At the end of the topic student will able to understand:

 Alzheimers Disease

 Huntingtons Chorea

 Multiple Sclerosis

 Parkinsons Disease

 Cause of Symptoms

 Role of the Nurse

 Dopaminergic Agents

Definition/Overview:

The nervous system is a highly specialized network whose principal components are nerves

called neurons. Neurons are interconnected to each other in complex arrangements and have

the property of conducting, using electrochemical signals, and a great variety of stimuli

within the nervous tissue as well as from and towards most of the other tissues. Thus, neurons
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coordinate multiple functions in organisms. Nervous systems are found in many multicellular

animals but differ greatly in complexity between species.

The human nervous system can be grouped into both with gross anatomy, (which describes

the parts that are large enough to be seen with the naked eye,) and microanatomy, (which

describes the system at a cellular level.) At gross anatomy, the nervous system can be

grouped in distinct organs, these being actually stations which the neural pathways cross

through. Thus, with a didactical purpose, these organs, according to their ubication, can be

divided in two parts: the central nervous system (CNS) and the peripheral nervous system

(PNS).

Key Points:

1. Alzheimers Disease

Alzheimer's disease (AD), also called Alzheimer disease, Senile Dementia of the

Alzheimer Type (SDAT) or simply Alzheimer's, is the most common form of dementia.

This incurable, degenerative, and terminal disease was first described by German

psychiatrist Alois Alzheimer in 1906. Generally it is diagnosed in people over 65 years of

age, although the less-prevalent early-onset Alzheimer's can occur much earlier. An

estimated 26.6 million people worldwide had Alzheimer's in 2006; this number may

quadruple by 2050.

Although each sufferer experiences Alzheimer's in a unique way, there are many common

symptoms. The earliest observable symptoms are often mistakenly thought to be 'age-

related' concerns, or manifestations of stress. In the early stages, the most commonly

recognised symptom is memory loss, such as difficulty in remembering recently learned

facts. When a doctor or physician has been notified, and AD is suspected, the diagnosis is

usually confirmed with behavioural assessments and cognitive tests, often followed by a

brain scan if available. As the disease advances, symptoms include confusion, irritability

and aggression, mood swings, language breakdown, long-term memory loss, and the

general withdrawal of the sufferer as their senses decline. Gradually, bodily functions are

lost, ultimately leading to death. Individual prognosis is difficult to assess, as the duration

of the disease varies. AD develops for an indeterminate period of time before becoming

fully apparent, and it can progress undiagnosed for years. The mean life expectancy
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following diagnosis is approximately seven years. Fewer than three percent of individuals

live more than fourteen years after diagnosis.

 Most common degenerative disease of CNS

 Progressive loss of brain function

 Memory loss, confusion, dementia

 Amyotrophic Lateral Sclerosis

 Progressive weakness and wasting of muscles

 Destruction of motor neurons

2. Huntingtons Chorea

Huntington's disease, also called Huntington's chorea, chorea major, or HD, is a genetic

neurological disorder characterized after onset by uncoordinated, jerky body movements

and a decline in some mental abilities. These characteristics vary per individual, physical

ones less so, but the differing decline in mental abilities can lead to a number of potential

behavioral problems. The disorder itself isn't fatal, but as symptoms progress,

complications reducing life expectancy increase. Research of HD has increased greatly in

the last few decades, but its exact mechanism is unknown, so symptoms are managed

individually. Globally, up to 7 people in 100,000 have the disorder, although there are

localized regions with a higher incidence. Onset of physical symptoms occurs gradually

and can begin at any age, although it is statistically most common in a person's mid-

forties (with a 30 year spread). If onset is before the age of twenty, the condition is

classified as juvenile HD.

 Autosomal dominant genetic disorder

 Progressive dementia

 Involuntary, spasmodic movements

 Muscles of limbs and face affected

3. Multiple Sclerosis

Multiple sclerosis (abbreviated MS, also known as disseminated sclerosis or

encephalomyelitis disseminata) is an autoimmune condition in which the immune system

attacks the central nervous system, leading to demyelination. Disease onset usually occurs in
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young adults, and it is more common in females. It has a prevalence that ranges between 2

and 150 per 100,000. MS was first described in 1868 by Jean-Martin Charcot. MS affects the

ability of nerve cells in the brain and spinal cord to communicate with each other. Nerve cells

communicate by sending electrical signals called action potentials down long fibers called

axons, which are wrapped in an insulating substance called myelin. In MS, the body'sown

immune system attacks and damages the myelin. When myelin is lost, the axons can no

longer effectively conduct signals. The name multiple sclerosis refers to scars (scleroses

better known as plaques or lesions) in the white matter of the brain and spinal cord, which is

mainly composed of myelin. Although much is known about the mechanisms involved in the

disease process, the cause remains unknown. Theories include genetics or infections.

Different environmental risk factors have also been found. Almost any neurological symptom

can appear with the disease, and often progresses to physical and cognitive disability. MS

takes several forms, with new symptoms occurring either in discrete attacks (relapsing forms)

or slowly accumulating over time (progressive forms). Between attacks, symptoms may go

away completely, but permanent neurological problems often occur, especially as the disease

advances.

 Demyelination of neurons in CNS

 Progressive weakness, visual disturbances

 Mood alterations, cognitive deficits

4. Parkinsons Disease

 Second most common CNS disease

 Progressive loss of dopamine

 Tremor, muscle rigidity

 Abnormal movement and posture

Symptoms of Parkinsons Disease

 Tremors

 Muscle rigidity

 Bradykinesia

 Postural instability
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5. Cause of Symptoms

 Degeneration and destruction of dopamine-producing neurons

 Substantia nigra portion of brain

 Corpus striatum

 Normally controls unconsciousness muscle movement

 Neurotransmitters

 Dopamine and acetylcholine in corpus striatum

 Affect balance, posture

 Affect muscle tone, involuntary movement

 Absence of dopamine

 Allows acetylcholine stimulation

 Drug Therapy for Parkinsonism

 Restores dopamine function

 Blocks acetylcholine

6. Dopaminergic Agents

Dopamine is a neurotransmitter occurring in a wide variety of animals, including both

vertebrates and invertebrates. In the brain, this phenethylamine functions as a

neurotransmitter, activating the five types of dopamine receptors D1, D2, D3, D4 and D5,

and their variants. Dopamine is produced in several areas of the brain, including the

substantia nigra and the ventral tegmental area. Dopamine is also a neurohormone

released by the hypothalamus. Its main function as a hormone is to inhibit the release of

prolactin from the anterior lobe of the pituitary.

Dopamine can be supplied as a medication that acts on the sympathetic nervous system,

producing effects such as increased heart rate and blood pressure. However, because

dopamine cannot cross the blood-brain barrier, dopamine given as a drug does not

directly affect the central nervous system. To increase the amount of dopamine in the

brains of patients with diseases such as Parkinson's disease and dopa-responsive dystonia,

L-DOPA (levodopa), which is the precursor of dopamine, can be given because it can

cross the blood-brain barrier.

 Prototype drug: levodopa (Larodopa)
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 Mechanism of action: restore functional balance of dopamine and acetylcholine in corpus

striatum

 Primary use: inhibit enzymes that destroy levodopa or directly activate dopamine receptor in

the brain

 Adverse effects: nausea/vomiting, dyskinesias, postural hypotension, psychosis, dark urine

and sweat, activation of malignant melanoma

In Section 3 of this course you will cover these topics:
Drugs For Neuromuscular Disorders

Drugs For Lipid Disorders

Drugs For Hypertension

Drugs For Heart Failure

Drugs For Angina Pectoris And Myocardial Infarction

Drugs For Dysrhythmias

Drugs For Coagulation Disorders

Drugs For Hematopoietic Disorders

Drugs For Shock

Diuretic Therapy And Drugs For Renal Failure

Topic : Drugs For Neuromuscular Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Symptoms & Testing

 Causes, Including Autoimmune Diseases, & Poisoning

 Functioning of Neural Pathways and Muscles, Bones, Joints
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Definition/Overview:

Neuromuscular disease is a very broad term that encompasses many diseases and ailments

that either directly, via intrinsic muscle pathology, or indirectly, via nerve pathology, impair

the functioning of the muscles.

Neuromuscular diseases are those that affect the muscles and/or their nervous control. In

general, problems with nervous control can cause either spasticity or some degree of

paralysis, depending on the location and the nature of the problem. A large proportion of

neurological disorders leads to problems with movement. Some examples of these disorders

include cerebrovascular accident (stroke), Parkinson's disease, multiple sclerosis, myasthenia

gravis, Huntington's disease (Huntington's chorea), and the Creutzfeldt-Jakob disease.

Key Points:

1. Symptoms & Testing

Symptoms of muscle disease may include muscular weakness, spasticity/rigidity, loss of

muscular control, myoclonus (twitching, spasming), and myalgia (muscle pain).

Diagnostic procedures that may reveal muscular disorders include direct clinical

observations (above all), the testing of various chemical and antigen levels in the blood,

and electromyography (measuring electrical activity in muscles). Diagnostic imaging may

be helpful in certain cases, such as those caused by strokes or tumors.

2. Causes, Including Autoimmune Diseases, & Poisoning

Neuromuscular disease can be caused by circulatory problems (strokes, etc.),

immunological and autoimmune disorders, the failure of the electrical insulation

surrounding nerves myelin, genetic/hereditary disorders, such as Huntington's disease,

certain rare tumors, the failure of the connections between the nerves and the muscle

fibers, exposure to pernacious environmental chemicals, poisoning - including heavy-

metal poisoning, and importantly, unknown causes. The failure of the electrical insulation

surrounding nerves, the myelin, is seen in certain deficiency diseases, such as the failure

of the body's system for absorbing vitamin B-12, and also the failure of the myelin in seen

in multiple sclerosis and some other neurological diseases, especially in autoimmune

diseases that are thought to attack the myelin.
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Some neuromuscular diseases are hypothesized to be caused either by viral infections or

by attack by little-known pernacious proteins called prions.

Diseases of the motor end plate include myasthenia gravis, a form of muscle weakness

due to antibodies to the acetylcholine receptor, and its related condition Lambert-Eaton

myasthenic syndrome (LEMS). Tetanus and botulism are bacterial infections in which

bacterial toxins cause increased or decreased muscle tone, respectively. The myopathies

are all diseases affecting the muscle itself, rather than its nervous control. Muscular

dystrophy is a large group of diseases, many of them hereditary or resulting from genetic

errors, where the muscle integrity is disrupted. They lead to progressive loss of strength,

high dependence and decreased life span.

3. Functioning of Neural Pathways and Muscles, Bones, Joints

 Determined by blood levels of

 Sodium

 Potassium

 Calcium

 Muscle Spasms

 Involuntary contractions of muscles

 Diminished level of functioning

 Muscle Spasticity

 Results from damage to CNS

 Muscles in continuous state of contraction

 Muscles become stiff

Topic : Drugs For Lipid Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Lipid Disorders

 Types of Lipids
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 Triglycerides

 Phospholipids

 Steroids

 Lipoproteins

Definition/Overview:

Lipid disorders are a group of inherited metabolic disorders in which harmful amounts of

lipids (fats) accumulate in some of the bodys cells and tissues. People with these disorders

either do not produce enough of one of the enzymes needed to metabolize lipids or they

produce enzymes that do not work properly. Over time, this excessive storage of fats can

cause permanent cellular and tissue damage, particularly in the brain, peripheral nervous

system, liver, spleen and bone marrow.

Key Points:

1. Lipid Disorders

Attempts to prevent cardiovascular disease are more effective when they remove and

prevent causes, and they often take the form of modifying risk factors. Some factors, such

as gender, age, and family history, cannot be modified. Smoking cessation (or abstinence)

is one of the most effective and easily modifiable changes. Regular cardiovascular

exercise (aerobic exercise) complements healthy eating habits. According to the

American Heart Association, build up of plaque on the arteries (atherosclerosis), partly as

a result of high cholesterol and fat diet, is a leading cause for cardiovascular diseases. The

combination of healthy diet andexercise is a means to improve serum cholesterol levels

and reduce risks of cardiovascular diseases; if not, a physician may prescribe

"cholesterol-lowering" drugs, such as the statins. These medications have additional

protective benefits aside from their lipoprotein profile improvement. Aspirin may also be

prescribed, as it has been shown to decrease the clot formation that may lead to

myocardial infarctions and strokes; it is routinely prescribed for patients with one or more

cardiovascular risk factors.
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One possible way to decrease risk of cardiovascular disease is keep your total cholesterol

below 150. In the Framingham Heart Study, those with total cholesterol below 150 only

very rarely got coronary heart disease.

A magnesium deficiency, or lower levels of magnesium, can contribute to heart disease

and a healthy diet that contains adequate magnesium may prevent heart disease.

Magnesium can be used to enhance long term treatment, so it may be a fag in long term

prevention. Excess calcium may contribute to a buildup of calcium in the veins. Excess

calcium can cause a magnesium deficiency, and magnesium can reduce excess calcium.

2. Types of Lipids

There are three types of Lipids

 Triglycerides

 Phospholipids

 Steroids

3. Triglycerides

 Neutral fat

 Three fatty acids attached to glycerol

 Energy source

 Account for 90% of total lipids in body

4. Phospholipids

 Replace one of fatty acids in a triglyceride

 Essential to building plasma membranes

 Best-known phospholipids are lecithins

5. Steroids

 Common chemical structure is steroid nucleus or ring

 Cholesterol is most widely known of the steroids

 Natural and vital component of plasma membranes

 Steroids (continued)

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

94
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Necessary for production of

 Vitamin D, bile acids

 Cortisol, estrogen, testosterone

 Body makes enough cholesterol

 Not necessary in the diet

6. Lipoproteins

 Carriers of lipid molecules

 Consist of cholesterol, triglycerides, and phospholipids with protein carrier

 Protein carrier is known as apoprotein

 Three types: high-density lipoprotein (HDL), low-density lipoprotein (LDL), very low-

density lipoprotein (VLDL)

 LDL

 LDL transports cholesterol from liver to tissues and organs

 Carries highest amount of cholesterol

 Known as bad cholesterol

Topic : Drugs For Hypertension

Topic Objective:

At the end of the topic student will able to understand:

 Treatment

 Reducing Use Of Sugar In Diet

 Medications

 Choice Of Initial Medication

Definition/Overview:

Hypertension, referred to as high blood pressure, HTN or HPN, is a medical condition in

which the blood pressure is chronically elevated. It was previously referred to as nonarterial
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hypertension, but in current usage, the word "hypertension" without a qualifier normally

refers to arterial hypertension.

Hypertension can be classified either essential (primary) or secondary. Essential hypertension

indicates that no specific medical cause can be found to explain a patient's condition.

Secondary hypertension indicates that the high blood pressure is a result of (i.e., secondary

to) another condition, such as kidney disease or tumours (pheochromocytoma and

paraganglioma). Persistent hypertension is one of the risk factors for strokes, heart attacks,

heart failure and arterial aneurysm, and is a leading cause of chronic renal failure. Even

moderate elevation of arterial blood pressure leads to shortened life expectancy. At severely

high pressures, defined as mean arterial pressures 50% or more above average, a person can

expect to live no more than a few years unless appropriately treated.

Key Points:

1. Treatment

Lifestyle modification (nonpharmacologic treatment): Weight reduction and regular

aerobic exercise (e.g., jogging) are recommended as the first steps in treating mild to

moderate hypertension. Regular mild exercise improves blood flow and helps to reduce

resting heart rate and blood pressure. These steps are highly effective in reducing blood

pressure, although drug therapy is still necessary for many patients with moderate or

severe hypertension to bring their blood pressure down to a safe level.

2. Reducing Use Of Sugar In Diet

Reducing sodium (salt) in the diet is proven very effective: it decreases blood pressure in

about 60% of people. Many people choose to use a salt substitute to reduce their salt

intake.

Additional dietary changes beneficial to reducing blood pressure includes the DASH diet

(Dietary Approaches to Stop Hypertension), which is rich in fruits and vegetables and low

fat or fat-free dairy foods. This diet is shown effective based on National Institutes of

Health sponsored research. In addition, an increase in daily calcium intake has the benefit

of increasing dietary potassium, which theoretically can offset the effect of sodium and
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act on the kidney to decrease blood pressure. This has also been shown to be highly

effective in reducing blood pressure.

Discontinuing tobacco use and alcohol consumption has been shown to lower blood

pressure. The exact mechanisms are not fully understood, but blood pressure (especially

systolic) always transiently increases following alcohol and/or nicotine consumption.

Besides, abstention from cigarette smoking is important for people with hypertension

because it reduces the risk of many dangerous outcomes of hypertension, such as stroke

and heart attack. Note that coffee drinking (caffeine ingestion) also increases blood

pressure transiently, but does not produce chronic hypertension.

Relaxation therapy, such as meditation, that reduces environmental stress, reducing high

sound levels and over-illumination can be an additional method of ameliorating

hypertension. Jacobson's Progressive Muscle Relaxation and biofeedback are alsoused ,

particularly, device-guided paced breathing , although meta-analysis suggests it is not

effective unless combined with other relaxation techniques.

3. Medications

Unless hypertension is severe, lifestyle changes such as those discussed in the preceding

section are strongly recommended before initiation of drug therapy. Adoption of the

DASH diet is one example of lifestyle change repeatedly shown to effectively lower

mildly-elevated blood pressure. If hypertension is high enough to justify immediate use of

medications, lifestyle changes are initiated concomitantly.

There are many classes of medications for treating hypertension, together called

antihypertensives, which by varying means act by lowering blood pressure. Evidence

suggests that reduction of the blood pressure by 5-6 mmHg can decrease the risk of stroke

by 40%, of coronary heart disease by 15-20%, and reduces the likelihood of dementia,

heart failure, and mortality from vascular disease.

The aim of treatment should be blood pressure control to <140/90 mmHg for most

patients, and lower in certain contexts such as diabetes or kidney disease (some medical

professionals recommend keeping levels below 120/80 mmHg). Each added drug may
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reduce the systolic blood pressure by 5-10 mmHg, so often multiple drugs are necessary

to achieve blood pressure control.

4. ChoiceOf Initial Medication

Unless the blood pressure is severely elevated, consensus guidelines call for medically-

supervised lifestyle changes and observation before recommending initiation of drug

therapy. All drug treatments have side effects, and while the evidence of benefit at higher

blood pressures is overwhelming, drug trials to lower moderately-elevated blood pressure

have failed to reduce overall death rates.

If lifestyle changes are ineffective or the presenting blood pressure is critical, then drug

therapy is initiated, often requiring more than one agent to effective lower hypertension.

Which type of many medications should be used initially for hypertension has been the

subject of several large studies and various national guidelines.

The ALLHAT study showed better cost-effectiveness and slightly better outcomes for the

thiazide diuretic chlortalidone compared with a calcium channel blocker and an ACE

inhibitor in a 33,357-member ethnically mixed study group. The 1993 consensus

recommendation for use of thiazide diuretics as initial treatment stems in part from the

ALLHAT study results, which concluded in 2002 that "Thiazide-type diuretics are

superior in preventing 1 or more major forms of CVD and are less expensive. They

should be preferred for first-step antihypertensive therapy."

A subsequent smaller study (ANBP2) did not show the slight advantages in thiazide

diuretic outcomes observed in the ALLHAT study, and actually showed slightly better

outcomes for ACE-inhibitors in older white male patients.

Thiazide diuretics are effective, recommended as the best first-line drug for hypertension

by many experts, and much more affordable than other therapies, yet they are not

prescribed as often as some newer drugs. Arguably, this is partly because they are off-

patent, less profitable, and thus rarely promoted by the drug industry.

The consensus recommendations of thiazide diuretics as first-line therapy for

hypertension stand against a the backdrop that all blood pressure treatments have side-

effects. Potentially serious side effects of the thiazide diuretics include
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hypercholesterinemia, and impaired glucose tolerance with consequent increased risk of

developing Diabetes mellitus type 2. The thiazide diuretics also deplete circulating

potassium unless combined with a potassium-sparing diuretic or supplemental potassium.

On this basis, the consensus recommendations to prefer use of thiazides as first line

treatment for essential hypertension have been repeatedly and strongly questioned.

However as the Merck Manual of Geriatrics notes, "thiazide-type diuretics are especially

safe and effective in the elderly."

Topic : Drugs For Heart Failure

Topic Objective:

At the end of the topic student will able to understand:

 Prognosis

 Palliative care and hospice

 Chronic management

 Approach

 Drugs for Heart Failure

Definition/Overview:

There is a significant evidencepractice gap in the treatment of CHF; particularly the underuse

of ACE inhibitors and β-blockers and aldosterone antagonists which have been shown to

provide mortality benefit. Treatment of CHF aims to relieve symptoms, to maintain a

euvolemic state (normal fluid level in the circulatory system), and to improve prognosis by

delaying progression of heart failure and reducing cardiovascular risk. Drugs used include:

diuretic agents, vasodilator agents, positive inotropes, ACE inhibitors, beta blockers, and

aldosterone antagonists (e.g. spironolactone). It should be noted that while intuitive,

increasing heart function with some drugs, such as the positive inotrope Milrinone, leads to

increased mortality.
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Key Points:

1. Drugs for Heart Failure

The final option, if other measures have failed, is heart transplantation or (temporary or

prolonged) implantation of an artificial heart. These remain the recommended surgical

treatment options. However, the limited number of hearts available for transplantation in

a growing group of candidates, has led to the development of alternative surgical

approaches to heart failure. These commonly involve surgical left ventricular remodeling.

The aim of the procedures is to reduce the ventricle diameter (targeting Laplace's law and

the disease mechanism of heart failure), improve its shape and/or remove non-viable

tissue. These procedures can be performed together with coronary artery bypass surgery

or mitral valve repair.

If heart failure ensues after a myocardial infarction due to scarring and aneurysm

formation, reconstructive surgery may be an option. These aneurysms bulge with every

contraction, making it inefficient. Cooley and coworkers reported the first surgical

treatment of a left ventricular aneurysm in 1958. The used a linear closure after their

excision. In the 1980s, Vincent Dor developed a method using an circular patch stitched

to the inside of the ventricle (the endoventricular circular patch plasty or Dor procedure)

to close the defect after excision. His approach has been modified by others. Today, this

is the preferred method for surgical treatment of incorrectly contracting (dyskinetic) left

ventricle tissue, although a linear closure technique combined with septoplasty might be

equally effective. The multicenter RESTORE trial of 1198 participants demonstrated an

increase in ejection fraction from about 30% to 40% with a concomitant shift in NYHA

classes, with an early mortality of 5% and a 5-year survival of 70%. As of yet, it remains

unknown if surgery is superior to optimal medical therapy. The STICH trial (Surgical

Treatment for IschemiC Heart Failure) will examine the role of medical treatment,

coronary artery bypass surgery and left ventricle remodeling surgery in heart failure

patients. Results are expected to be published in 2009 and 2011.

The Batista procedure was invented by Brazilian doctor Randas Batista in 1994 for use in

patients with non-ischemic dilated cardiomyopathy. It involves removal of a portion of

viable tissue from the left ventricle to reduce its size (partial left ventriculectomy), with or

without repair or replacement of the mitral valve.. Although several studies showed
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benefits from this surgery, studies at the Cleveland Clinic concluded that this procedure

was associated with a high early and late failure rate. At 3 years only 26 percent were

event-free and survival rate was only 60 percent. Most hospitals have abandoned this

operation and it is no longer included in heart failure guidelines.

Newer procedures under examination are based on the observation that the spherical

configuration of the dilated heart reduces ejection fraction compared to the elliptical

form. Mesh-like constraint devices such as the Acorn CorCap aim to improve contraction

efficacy and prevent further remodeling. Clinical trials are underway. Another technique

which aims to divide the spherical ventricle into two elliptical halves is used with the

Myosplint device.

2. Approach

2.1. Acute decompensation

In acute decompensated heart failure, the immediate goal is to re-establish adequate

perfusion and oxygen delivery to end organs. This entails ensuring that airway,

breathing, and circulation are secure. Supplemental oxygen should be administered

immediately to correct hypoxemia. Acute decompensation may be complicated by

respiratory failure, which will require treatment with endotracheal intubation and

mechanical ventilation. While heart failure is associated with a volume overloaded

state, volume status should be adequately evaluated. Since heart failure patients are

generally on chronic diuretics, overdiuresis can occur. In the case of diastolic

dysfunction without systolic dysfunction, fluid resuscitation may in fact improve

circulation by decreasing heart rate, which will allow the ventricles more time to fill.

Even if the patient is edematous, fluid resuscitation may be the first line of treatment

if the patient is hypotensive. The patient may in fact be intravascularly volume

depleted, although if the hypotension is due to cardiogenic shock, additional fluid

may make the situation worse. If the patient's circulatory volume is adequate but

there is persistent evidence of inadequate end-organ perfusion, inotropes may be

administered. In certain circumstances, a left-ventricle assist device (LVAD) may be

necessary.
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Certain scenarios will require emergent consultation with cardiothoracic surgery.

Heart failure due to acute aortic regurgitation is a surgical emergency associated with

high mortality. Heart failure may occur after rupture of ventricular aneurysm. These

can form after myocardial infarction. If it ruptures on the free wall, it will cause

cardiac tamponade. If it ruptures on the intraventricular septum, it can create a

ventricular septal defect. Other causes of cardiac tamponade may also require

surgical intervention, although emergent treatment at bedside may be adequate. It

should also be determined whether the patient had a history of a repaired congenital

heart disease as they often have complex cardiac anatomy with artificial grafts and

shunts that may sustain damage, leading to acute decompensated heart failure.

Acute myocardial infarction can precipitate acute decompensated heart failure and

will necessitate emergent revascularization with thrombolytics, percutaneous

coronary intervention, or coronary artery bypass graft.

Once the patient is stabilized, attention can be turned to treating pulmonary edema to

improve oxygenation. Intravenous furosemide is generally the first line. However,

patients on long-standing diuretic regimens can become tolerant, and dosages must

be progressively increased. If high doses of furosemide are inadequate, boluses or

continuous infusions of bumetanide may be preferred. These loop diuretics may be

combined with thiazide diuretics such as oral metolazone or intravenous

chlorthiazide for a synergistic effect. Intravenous preparations are preferred because

of more predictable absorption. When a patient is extremely fluid overloaded, they

can develop intestinal edema as well, which can affect enteral absorption of

medications.

Another option is nesiritide, although it should only be considered if conventional

therapy has been ineffective and the patient is extremely symptomatic.

Provided that the patient has an adequate blood pressure and is not bradycardia, a β1

selective beta-blocker such as metoprolol should be started. In cases of more severe

cardiomyopathy, a beta blocker with alpha antagonist effects such as carvedilol or

labetalol may be preferred. An ACE inhibitor or angiotensin receptor blockers should

be started as well. If the ejection fraction is poor, an aldosterone receptor antagonist

should be started as well.
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The criteria for successful treatment of acute decompensated heart failure is the re-

establishment of adequate oxygenation off of supplemental oxygen, adequate

perfusion of end-organs, and return to baseline symptomatology. A parameter

frequently used is return to "dry" weight. As the test is becoming more easily

available, return to baseline BNP can also serve as a measure of adequate treatment.

3. Chronic management

The goal is to prevent the development of acute decompensated heart failure, to

counteract the deleterious effects of cardiac remodeling, and to minimize the symptoms

that the patient suffers. In addition to pharmacologic agents (oral loop diuretics, beta-

blockers, ACE inhibitors or angiotensin receptor blockers, vasodilators, and in severe

cardiomyopathy aldosterone receptor antagonists), behavioral modification should be

pursued, specifically with regards to dietary guidelines regarding salt and fluid intake.

Exercise should be encouraged as tolerated, as sufficient conditioning can significantly

improve quality-of-life.

In patients with severe cardiomyopathy, implantation of an automatic implantable

cardioverter defibrillator(AICD) should be considered. A select population will also

probably benefit from ventricular resynchronization.

In select cases, cardiac transplantation can be considered. While this may resolve the

problems associated with heart failure, the patient generally must remain on an

immunosuppressive regimen to prevent rejection, which has its own significant

downsides.

4. Palliative care and hospice

Without transplantation, heart failure caused by ischemic heart disease is not reversible,

and cardiac function typically deteriorates with time. (In particular, diastolic function

worsens as a function of age even in individuals without ischemic heart disease.) The

growing number of patients with Stage D heart failure (intractable symptoms of fatigue,

shortness of breath or chest pain at rest despite optimal medical therapy) should be

considered for palliative care or hospice, according to American Collegeof

Cardiology/American Heart Association guidelines.
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5. Prognosis

 Prognosis in heart failure can be assessed in multiple ways including clinical prediction rules

and cardiopulmonary exercise testing. Clinical prediction rules use a composite of clinical

factors such as lab tests and blood pressure to estimate prognosis. Among several clinical

prediction rules for prognosing acute heart failure, the 'EFFECT rule' slightly outperformed

other rules in stratifying patients and identifying those at low risk of death during

hospitalization or within 30 days. Easy methods for identifying low risk patients are:

 ADHERE Tree rule indicates that patients with blood urea nitrogen < 43 mg/dl and systolic

blood pressure at least 115 mm Hg have less than 10% chance of inpatient death or

complications.

 BWH rule indicates that patients with systolic blood pressure over 90 mm Hg, respiratory

rate of 30 or less breaths per minute, serum sodium over 135 mmol/L, no new ST-T wave

changes have less than 10% chance of inpatient death or complications

Topic : Drugs For Angina Pectoris And Myocardial Infarction

Topic Objective:

At the end of the topic student will able to understand:

 Subtypes

 Stable Angina

 Unstable Angina

 Diagnosis

 Pathophysiology

 Epidemiology

 Treatment

 Angina Pectoris and Myocardial Infarction
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Definition/Overview:

Angina Pectoris, commonly known as angina, is chest pain due to ischemia (a lack of blood

and hence oxygen supply) of the heart muscle, generally due to obstruction or spasm of the

coronary arteries (the heart's blood vessels). Coronary artery disease, the main cause of

angina, is due to atherosclerosis of the cardiac arteries. The term derives from the Greek

ankhon ("strangling") and the Latin pectus ("chest"), and can therefore be translated as "a

strangling feeling in the chest".

Key Points:

1. Angina Pectoris and Myocardial Infarction

It is common to equate severity of angina with risk of fatal cardiac events. There is a

weak relationship between severity of pain and degree of oxygen deprivation in the heart

muscle (i.e. there can be severe pain with little or no risk of a heart attack, and a heart

attack can occur without pain).

Worsening ("crescendo") angina attacks, sudden-onset angina at rest, and angina lasting

more than 15 minutes are symptoms of unstable angina (usually grouped with similar

conditions as the acute coronary syndrome). As these may herald myocardial infarction (a

heart attack), they require urgent medical attention and are generally treated as a

presumed heart attack.

Most patients with angina complain of chest discomfort rather than actual pain: the

discomfort is usually described as a pressure, heaviness, tightness, squeezing, burning, or

choking sensation. Apart from chest discomfort, anginal pains may also be experienced in

the epigastrium (upper central abdomen), back, neck, jaw, or shoulders. Typical locations

for radiation of pain are arms (often inner left arm), shoulders, and neck into the jaw.

Angina is typically precipitated by exertion or emotional stress. It is exacerbated by

having a full stomach and by cold temperatures. Pain may be accompanied by

breathlessness, sweating and nausea in some cases. It usually lasts for about 1 to 5

minutes, and is relieved by rest or specific anti-angina medication. Chest pain lasting only

a few seconds is normally not angina.
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Myocardial ischemia comes about when the myocardia (the heart muscles) receive

insufficient blood and oxygen to function normally either because of increased oxygen

demand by the myocardia or by decreased supply to the myocardia. This inadequate

perfusion of blood and the resulting reduced delivery of oxygen and nutrients, is directly

correlated to blocked or narrowed blood vessels.

Some experience "autonomic symptoms" (related to increased activity of the autonomic

nervous system) such as nausea, vomiting and pallor.

Major risk factors for angina include cigarette smoking, diabetes, high cholesterol, high

blood pressure, sedentary lifestyle and family history of premature heart disease.

A variant form of angina (Prinzmetal's angina) occurs in patients with normal coronary

arteries or insignificant atherosclerosis. It is thought to be caused by spasms of the artery.

It occurs more in younger women.

2. Subtypes

2.1. Stable Angina

This refers to the more common understanding of angina related to myocardial ischemia.

Typical presentations of stable angina is that of chest discomfort and associated

symptoms precipitated by some activity (running, walking, etc) with minimal or non-

existent symptoms at rest. Symptoms typically abate several minutes following cessation

of precipitating activities and resume when activity resumes. In this way, stable angina

may be thought of as being similar to claudication symptoms.

3. Unstable Angina

Unstable angina (UA) may occur unpredictably at rest which may be a serious indicator

of an impending heart attack. What differentiates stable angina from unstable angina

(other than symptoms) is the pathophysiology of the atherosclerosis. In stable angina, the

developing atheroma is protected with a fibrous cap. This cap (atherosclerotic plaque)

may rupture in unstable angina, allowing blood clots to precipitate and further decrease

the lumen of the coronary vessel. This explains why angina appears to be independent to

activity.
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4. Diagnosis

In angina patients who are momentarily not feeling any chest pain, an electrocardiogram

(ECG) is typically normal, unless there have been other cardiac problems in the past.

During periods of pain, depression or elevation of the ST segment may be observed. To

elicit these changes, an exercise ECG test ("treadmill test") may be performed, during

which the patient exercises to their maximum ability before fatigue, breathlessness or,

importantly, pain supervenes; if characteristic ECG changes are documented (typically

more than 1 mm of flat or downsloping ST depression), the test is considered diagnostic

for angina. The exercise test is also useful in looking for other markers of myocardial

ischaemia: blood pressure response (or lack thereof, particularly a drop in systolic

pressure), dysrhythmia and chronotropic response. Other alternatives to a standard

exercise test include a thallium scintigram (in patients that cannot exercise enough for the

purposes of the treadmill tests, e.g., due to asthma or arthritis or in whom the ECG is too

abnormal at rest) or Stress Echocardiography.

In patients in whom such noninvasive testing is diagnostic, a coronary angiogram is

typically performed to identify the nature of the coronary lesion, and whether this would

be a candidate for angioplasty, coronary artery bypassgraft (CABG), treatment only with

medication, or other treatments. In patients who are in hospital with unstable angina (or

the newer term of "high risk acute coronary syndromes"), those with resting ischaemic

ECG changes or those with raised cardiac enzymes such as troponin may undergo

coronary angiography directly.

5. Pathophysiology

 Increase in heart rate results in increased oxygen demand by the heart. The heart has a limited

ability to increase its oxygen intake during episodes of increased demand. Therefore, an

increase in oxygen demand by the heart (eg, during exercise) has to be met by a proportional

increase in blood flow to the heart.

 Myocardial ischemia can result from:

 a reduction of blood flow to the heart that can be caused by stenosis, spasm, or acute

occlusion (by an embolus) of the heart's arteries

 resistance of the blood vessels

 reduced oxygen-carrying capacity of the blood.
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 Atherosclerosis is the most common cause of stenosis (narrowing of the blood vessels) of the

heart's arteries and, hence, angina pectoris. Some people with chest pain have normal or

minimal narrowing of heart arteries; in these patients, vasospasm is a more likely cause for

the pain, sometimes in the context of Prinzmetal's angina and syndrome X.

 Myocardial ischemia also can be the result of factors affecting blood composition, such as

reduced oxygen-carrying capacity of blood, as seen with severe anemia (low number of red

blood cells), or long-term smoking.

6. Epidemiology

Roughly 6.3 million Americans are estimated to experience angina. Angina is more often

the presenting symptom of coronary artery disease in women than in men. The prevalence

of angina rises with an increase in age. Similar figures apply in the remainder of the

Western world. All forms of coronary heart disease are much less-common in the Third

World, as its risk factors are much more common in Western and Westernized countries;

it could therefore be termed a disease of affluence. The increase of smoking, obesity and

other risk factors has already led to an increase in angina and related diseases in countries

such as China.

7. Treatment

 The main goals of treatment in angina pectoris are relief of symptoms, slowing progression of

the disease, and reduction of future events, especially heart attacks and of course death. An

aspirin (75 mg to 100 mg) per day has been shown to be beneficial for all patients with stable

angina that have no problems with its use. Beta blockers (eg. carvedilol, propranolol, atenolol

etc. are some few examples) have a large body of evidence in morbidity and mortality

benefits (fewer symptoms and disability and live longer) and short-acting nitroglycerin

medications are used for symptomatic relief of angina. Calcium channel blockers (such as

nifedipine (Adalat) and amlodipine), Isosorbide mononitrate and nicorandil are vasodilators

commonly used in chronic stable angina. A new therapeutic class, called If inhibitor, has

recently been made available: ivabradine provides pure heart rate reduction,. leading to major

anti-ischemic and antianginal efficacy. ACE inhibitors are also vasodilators with both

symptomatic and prognostic benefit and lastly, statins are the most frequently used

lipid/cholesterol modifiers which probably also stabilise existing atheromatous plaque.
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 Surprising perhaps is that exercise is also a very good long term treatment for angina (but

only particular regimes - gentle and sustained exercise rather than dangerous intense short

bursts), probably working by complex mechanisms such improving blood pressure and

promoting coronary artery collateralisation.

 Identifying and treating risk factors for further coronary heart disease is a priority in patients

with angina. This means testing for elevated cholesterol and other fats in the blood, diabetes

and hypertension (high blood pressure), encouraging stopping smoking and weight

optimisation.

 Ranolazine (Ranexa) is a new class of anti anginal drug that was approved by the Food and

Drug Administration (FDA)

 Recently, University of Cincinnati medical researchers in cardiology have tried to use a non-

invasive, non-surgical collecting tool to gather harvested erythropoietic bone marrow-based

adult stem cells and coax them into regrowing new coronary blood vessels to supply the

cardiac muscle's cells (cardiac myocytes) with oxygenated blood, with some success- leading

to larger Phase 2 trials.

 The largest randomised trial of an anti-anginal drug to date is the ACTION trial. It included

7,665 patients with stable angina pectoris. ACTION demonstrated that the calcium channel

blocker nifedipine (Adalat) prolongs cardiovascular event- and procedure-free survival in

patients with coronary artery disease. For example new overt heart failures were reduced by

29% compared to placebo. This finding confirms the vascular-protective effects of nifedipine

Topic : Drugs For Dysrhythmias
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 Cardiac Arrhythmia

Definition/Overview:

Cardiac arrhythmia (also dysrhythmia) is a term for any of a large and heterogeneous group

of conditions in which there is abnormal electrical activity in the heart. The heart beat may be

too fast or too slow, and may be regular or irregular.

Some arrhythmias are life-threatening medical emergencies that can result in cardiac arrest

and sudden death. Others cause aggravating symptoms such as an abnormal awareness of

heart beat, and may be merely annoying. Others may not be associated with any symptoms at

all, but pre-dispose toward potentially life threatening stroke or embolus.

Some arrhythmias are very minor and can be regarded as variants of normal. In fact, most

people will sometimes feel their heart skip a beat, or give an occasional extra strong beat

neither of which is usually a cause for alarm. The term sinus arrhythmia refers to a normal

phenomenon of mild acceleration and slowing of the heart rate that occurs with breathing in

and out. It is usually quite pronounced in children, and steadily lessens with age.

Key Points:

1. Cardiac Arrhythmia

The term cardiac arrhythmia covers a very large number of very different conditions,

many of which receive separate articles in depth elsewhere in Wikipedia.

The most common symptom of arrhythmia is an abnormal awareness of heartbeat, termed

palpitations. These may be infrequent, frequent, or continuous. Some of these arrhythmias

are harmless (though annoying) but many of them predispose to adverse outcomes.

Some arrhythmias do not cause symptoms, and are not associated with increased

mortality. However, some asymptomatic arrhythmias are associated with adverse events.

Examples include increase in risk of blood clotting within the heart, and also an

insufficient amount of blood is transported to the heart beacause of weak heart beat, and

thus increase the risk of embolisation and stroke, or increase in the risk of heart failure, or

increase in the risk of sudden cardiac death.
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If an arrhythmia results in a heart beat that is too fast, too slow or too weak to supply the

body's needs, this manifests as a lower blood pressure and may cause lightheadedness or

dizziness, or fainting.

Some types of arrhythmia result in cardiac arrest, or sudden death.

Medical assessment of the abnormality using an electrocardiogram is the best way to

diagnose and assess the risk of any given arrhythmia.

2. MechanismsAnd Aetiology

 Normal electrical activity in the heart

 Electrical conduction system of the heart

 Each heart beat originates as an electrical impulse from a small area of tissue in the right

atrium of the heart called the sinus node or Sino-atrial node or SA node. The impulse initially

causes both of the atria to contract, then activates the atrioventricular (or AV) node which is

normally the only electrical connection between the atria and the ventricles or main pumping

chambers. The impulse then spreads through both ventricles via the His Purkinje fibres

causing a synchronised contraction of the heart muscle, and thus, the pulse.

 In adults the normal resting heart rate ranges from 60 to 100 beats per minute. The resting

heart rate in children is much faster.

3. Bradycardias

A slow rhythm, (less than 60 beats/min), is labelled bradycardia. This may be caused by a

slowed signal from the sinus node (termed sinus bradycardia), a pause in the normal

activity of the sinus node (termed sinus arrest), or by blocking of the electrical impulse on

its way from the atria to the ventricles (termed AV block or heart block). Heart block

comes in varying degrees and severity. It may be caused by reversible poisoning of the

AV node (with drugs that impair conduction) or by irreversible damage to the node.

4. Tachycardias

Any heart rate faster than 100 beats/minute is labelled tachycardia. Tachycardia may

result in palpitation, however, tachycardia is not necessarily an arrhythmia. Increased

heart rate is a normal response to physical exercise or emotional stress. This is mediated
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by the sympathetic nervous system on the sinus node, and is called sinus tachycardia.

Other things that increase sympathetic nervous system activity in the heart include

ingested or injected substances such as caffeine or amphetamines, and an overactive

thyroid gland (hyperthyroidism).

Tachycardia that is not sinus tachycardia usually results from the addition of abnormal

impulses to the normal cardiac cycle. Abnormal impulses can begin by one of three

mechanisms: automaticity, reentry or triggered activity. A specialised form of re-entry

problem is termed fibrillation.

5. Automaticity

Automaticity refers to a cardiac muscle cell firing off an impulse on its own. All of the

cells in the heart have the ability to initiate an action potential, however, only some of

these cells are designed to routinely trigger heart beats. These cells are found in the

'conduction system' of the heart and include the SA node, AV node, Bundle of HIS and

Purkinje fibers. The sinoatrial node is a single specialized location in the atrium which

has a higher automaticity (a faster pacemaker) than the rest of the heart, and therefore is

usually responsible for setting the heart rate, and initiating each heart beat.

Any part of the heart that initiates an impulse without waiting for the sinoatrial node is

called an ectopic focus, and is by definition a pathological phenomenon. This may cause a

single premature beat now and then, or, if the ectopic focus fires more often than the

sinoatrial node, it can produce a sustained abnormal rhythm. Rhythms produced by an

ectopic focus in the atria, or by the atrioventricular node, are the least dangerous

dysrhythmias; but they can still produce a decrease in the heart's pumping efficiency,

because the signal reaches the various parts of the heart muscle with different timing to

usual and can be responsible for poorly coordinated contraction.

Conditions that increase automaticity include sympathetic nervous system stimulation and

hypoxia. The resulting heart rhythm depends on where the first signal begins: if it is the

sinoatrial node, the rhythm remains normal but rapid; if it is an ectopic focus, many types

of dysrhythmia can result.
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6. Re-Entry

Re-entry dysrhythmias occur when an electrical impulse recurrently travels in a tight

circle within the heart, rather than moving from one end of the heart to the other and then

stopping. Every cardiac cell is able to transmit impulses in every direction, but will only

do so once within a short period of time. Normally an action potential impulse will spread

through the heart quickly enough that each cell will only respond once. However, if

conduction is abnormally slow in some areas, part of the impulse will arrive late and

potentially be treated as a new impulse. Depending on the timing, this can produce a

sustained abnormal circuit rhythm. Re-entry circuits are responsible for atrial flutter, most

paroxysmal supraventricular tachycardia, and dangerous ventricular tachycardia.

7. Fibrillation

When an entire chamber of the heart is involved in a multiple micro-reentry circuits, and

therefore quivering with chaotic electrical impulses, it is said to be in fibrillation.

Fibrillation can affect the atrium (atrial fibrillation) or the ventricle (ventricular

fibrillation); ventricular fibrillation is imminently life-threatening.

Atrial fibrillation affects the upper chambers of the heart, known as the atria. Atrial

fibrillation may be due to serious underlying medical conditions, and should be evaluated

by a physician. It is not typically a medical emergency.

Ventricular fibrillation occurs in the ventricles (lower chambers) of the heart; it is always

a medical emergency. If left untreated, ventricular fibrillation (VF, or V-fib) can lead to

death within minutes. When a heart goes into V-fib, effective pumping of the blood stops.

V-fib is considered a form of cardiac arrest, and an individual suffering from it will not

survive unless cardiopulmonary resuscitation (CPR) and defibrillation are provided

immediately.

CPR can prolong the survival of the brain in the lack of a normal pulse, but defibrillation

is the only intervention which can restore a healthy heart rhythm. Defibrillation is

performed by applying an electric shock to the heart, which resets the cells, permitting a

normal beat to re-establish itself
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Topic : Drugs For Coagulation Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Fibrinolysis

 Regulators

 Cofactors

 Final Common Pathway

 Tissue Factor Pathway

 The Coagulation Cascade.

 Platelet Activation

Definition/Overview:

Coagulation is a complex process by which blood forms clots. It is an important part of

hemostasis (the cessation of blood loss from a damaged vessel) whereby a damaged blood

vessel wall is covered by a platelet and fibrin containing clot to stop bleeding and begin

repair of the damaged vessel. Disorders of coagulation can lead to an increased risk of

bleeding (hemorrhage) and/or clotting (thrombosis).

Coagulation is highly conserved throughout biology; in all mammals, coagulation involves

both a cellular (platelet) and a protein (coagulation factor) component. The system in humans

has been the most extensively researched and therefore is the best understood.

Coagulation is initiated almost instantly after an injury to the blood vessel damages the

endothelium (lining of the vessel). Platelets immediately form a hemostatic plug at the site of

injury; this is called primary hemostasis. Secondary hemostasis occurs simultaneously;

proteins in the blood plasma, called coagulation factors, respond in a complex cascade to

form fibrin strands which strengthen the platelet plug.
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Key Points:

1. Platelet Activation

Damage to blood vessel walls exposes subendothelium proteins, most notably collagen,

present under the endothelium. Circulating platelets bind collagen with surface collagen-

specific glycoprotein Ia/IIa receptors. The adhesion is strengthened further by the large,

multimeric circulating proteins von Willebrand factor (vWF), which forms links between

the platelets glycoprotein Ib/IX/V and the collagen fibrils. This adhesion activates the

platelets.

Activated platelets release the contents of stored granules into the blood plasma. The

granules include ADP, serotonin, platelet activating factor (PAF), vWF, platelet factor 4

and thromboxane A2 (TXA2) which in turn activate additional platelets. The granules

contents activate a Gq-linked protein receptor cascade resulting in increased calcium

concentration in the platelets' cytosol. The calcium activates protein kinase C which in

turn activates phospholipase A2 (PLA2). PLA2 then modifies the integrin membrane

glycoprotein IIb/IIIa, increasing its affinity to bind fibrinogen. The activated platelets

changed shape from spherical to stellate and the fibrinogen cross-links with glycoprotein

IIb/IIIa aid in aggregation of adjacent platelets.

2. The Coagulation Cascade.

The coagulation cascade of secondary hemostasis has two pathways, the contact

activation pathway (formerly known as the intrinsic pathway) and the tissue factor

pathway (formerly known as the extrinsic pathway) that lead to fibrin formation. It was

previously thought that the coagulation cascade consisted of two pathways of equal

importance joined to a common pathway. It is now known that the primary pathway for

the initiation of blood coagulation is the tissue factor pathway. The pathways are a series

of reactions, in which a zymogen (inactive enzyme precursor) of a serine protease and its

glycoprotein co-factor are activated to become active components that then catalyze the

next reaction in the cascade, ultimately resulting in cross-linked fibrin. Coagulation

factors are generally indicated by Roman numerals, with a lowercase aappended to

indicate an active form.
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The coagulation factors are generally serine proteases (enzymes). There are some

exceptions. For example, FVIII and FV are glycoproteins and Factor XIII is a

transglutaminase. Serine proteases act by cleaving other proteins at specific sites. The

coagulation factors circulate as inactive zymogens.

The coagulation cascade is classically divided into three pathways. The tissue factor and

contact activation pathways both activate the "final common pathway" of factor X,

thrombin and fibrin.

3. Tissue Factor Pathway

The main role of the tissue factor pathway is to generate a "thrombin burst", a process by

which thrombin, the most important constituent of the coagulation cascade in terms of its

feedback activation roles, is released instantaneously. FVIIa circulates in a higher amount

than any other activated coagulation factor.

Following damage to the blood vessel, endothelium Tissue Factor (TF) is released,

forming a complex with FVII and in so doing, activating it (TF-FVIIa).

TF-FVIIa activates FIX and FX.

FVII is itself activated by thrombin, FXIa, plasmin, FXII and FXa.

The activation of FXa by TF-FVIIa is almost immediately inhibited by tissue factor

pathway inhibitor (TFPI).

FXa and its co-factor FVa form the prothrombinase complex which activates prothrombin

to thrombin.

Thrombin then activates other components of the coagulation cascade, including FV and

FVIII (which activates FXI, which in turn activates FIX), and activates and releases FVIII

from being bound to vWF.

FVIIIa is the co-factor of FIXa and together they form the "tenase" complex which

activates FX and so the cycle continues. ("Tenase" is a contraction of "ten" and the suffix

"-ase" used for enzymes.)
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Contact activation pathway

The contact activation pathway begins with formation of the primary complex on

collagen by high-molecular weight kininogen (HMWK), prekallikrein, and FXII

(Hageman factor). Prekallikrein is converted to kallikrein and FXII becomes FXIIa.

FXIIa converts FXI into FXIa. Factor XIa activates FIX, which with its co-factor FVIIIa

form the tenase complex, which activates FX to FXa. The minor role that the contact

activation pathway has in initiating clot formation can be illustrated by the fact that

patients with severe deficiencies of FXII, HMWK, and prekallikrein do not have a

bleeding disorder.

4. Final Common Pathway

Thrombin has a large array of functions. Its primary role is the conversion of fibrinogen

to fibrin, the building block of a hemostatic plug. In addition, it activates Factors VIII and

V and their inhibitor protein C (in the presence of thrombomodulin), and it activates

Factor XIII, which forms covalent bonds that crosslink the fibrin polymers that form from

activated monomers.

Following activation by the contact factor or tissue factor pathways the coagulation

cascade is maintained in a prothrombotic state by the continued activation of FVIII and

FIX to form the tenase complex, until it is down-regulated by the anticoagulant pathways.

5. Cofactors

Various substances are required for the proper functioning of the coagulation cascade:

Calcium and phospholipid (a platelet membrane constituent) are required for the tenase

and prothrombinase complexes to function. Calcium mediates the binding of the

complexes via the terminal gamma-carboxy residues on FXa and FIXa to the

phospholipid surfaces expressed by platelets as well as procoagulant microparticles or

microvesicles shedded from them. Calcium is also required at other points in the

coagulation cascade.

Vitamin K is an essential factor to a hepatic gamma-glutamyl carboxylase that adds a

carboxyl group to glutamic acid residues on factors II, VII, IX and X, as well as Protein
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S, Protein C and Protein Z. In adding the gamma-carboxyl group to glutamate residues on

the immature clotting factors Vitamin K is itself oxidized. Another enzyme, Vitamin K

epoxide reductase, (VKORC) reduces vitamin K back to its active form. Vitamin K

epoxide reductase is pharmacologically important as a target for anticoagulant drugs

warfarin and related coumarins such as acenocoumarol, phenprocoumon and dicumarol.

These drugs create a deficiency of reduced vitamin K by blocking VKORC, thereby

inhibiting maturation of clotting factors. Other deficiencies of vitamin K (e.g. in

malabsorption), or disease (hepatocellular carcinoma) impairs the function of the enzyme

and leads to the formation of PIVKAs (proteins formed in vitamin K absence) this causes

partial or non gamma carboxylation and affects the coagulation factors ability to bind to

expressed phospholipid.

6. Regulators

Five mechanisms keep platelet activation and the coagulation cascade in check.

Abnormalities can lead to an increased tendency toward thrombosis:

Protein C is a major physiological anticoagulant. It is a vitamin K-dependent serine

protease enzyme that is activated by thrombin into activated protein C (APC). Protein C

is activated in a sequence that starts with Protein C and thrombin binding to a cell surface

protein thrombomodulin. Thrombomodulin binds these proteins in such a way that it

activates Protein C. The activated form, along with protein S and a phospholipid as

cofactors, degrades FVa and FVIIIa. Quantitative or qualitative deficiency of either may

lead to thrombophilia (a tendency to develop thrombosis). Impaired action of Protein C

(activated Protein C resistance), for example by having the "Leiden" variant of Factor V

or high levels of FVIII also may lead to a thrombotic tendency.

Antithrombin is a serine protease inhibitor (serpin) that degrades the serine proteases;

thrombin, FIXa, FXa, FXIa and FXIIa. It is constantly active, but its adhesion to these

factors is increased by the presence of heparan sulfate (a glycosaminoglycan) or the

administration of heparins (different heparinoids increase affinity to FXa, thrombin, or

both). Quantitative or qualitative deficiency of antithrombin (inborn or acquired, e.g. in

proteinuria) leads to thrombophilia.
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Tissue factor pathway inhibitor (TFPI) limits the action of tissue factor (TF). It also

inhibits excessive TF-mediated activation of FIX and FX.

Plasmin is generated by proteolytic cleavage of plasminogen, a plasma protein

synthesized in the liver. This cleavage is catalyzed by tissue plasminogen activator (t-PA)

which is synthesized and secreted by endothelium. Plasmin proteolytically cleaves fibrin

into fibrin degradation products which inhibits excessive fibrin formation.

Prostacyclin (PGI2) is released by endothelium and activates platelet Gs protein linked

receptors. This in turn activates adenylyl cyclase which synthesizes cAMP. cAMP

inhibits platelet activation by counteracting the actions that result from increased

cytosolic levels of calcium and by doing so inhibits the release of granules that would

lead to activation of additional platelets and the coagulation cascade.

7. Fibrinolysis

Eventually, all blood clots are reorganised and resorbed by a process termed fibrinolysis.

The main enzyme responsible for this process (plasmin) is regulated by various activators

and inhibitors

Topic : Drugs For Hematopoietic Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Hematopoietic stem cells (HSCs)

 Granulopoiesis

 Granulocytes (Eosino/neutro/basophil)

 Locations

 Extramedullary

 Other vertebrates

 Maturation

 Determination
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 Haematopoietic growth factors

 Transcription factors

Definition/Overview:

Haematopoiesis (from Ancient Greek: haima blood; poiesis to make) (or hematopoiesis in the

United States; sometimes also haemopoiesis or hemopoiesis) is the formation of blood

cellular components. All of the cellular components of the blood are derived from

haematopoietic stem cells. The term multipotent refers to the ability of a cell to become

several different types of cell (but not all types in a germ layer). Multipotent haematopoietic

cells can become any type of cell in the blood system. The multipotent cells determine what

type of cell to become, or differentiate, in a step-wise fashion. It normally goes at a speed of

10111012 cells per day

Key Points:

1. Hematopoietic Stem Cells (Hscs)

Hematopoietic stem cells (HSCs) reside in the marrow and have the unique ability to give

rise to all of the different mature blood cell types. The HSCs are self renewing cells:

when they proliferate, at least some of their daughter cells remain as HSCs, so the pool of

stem cells does not become depleted. The other daughters of HSCs, however can each

commit to any of alternative differentiation pathways that lead to the production of one or

more specific types of blood cells.

2. Granulopoiesis

 Granulopoiesis (or granulocytopoiesis) is hematopoiesis of granulocytes.

 It occurs primarily within bone marrow.

 It involves the following stages:

 Pluripotential hemopoietic stem cell

 Myeloblast

 Promyelocyte

 Eosino/neutro/basophilic myelocyte

 Metamyelocyte

 Band cell (Stab cell)
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3. Granulocytes (Eosino/Neutro/Basophil)

3.1. Locations

In developing embryos, blood formation occurs in aggregates of blood cells in the yolk

sac, called blood islands. As development progresses, blood formation occurs in the

spleen, liver and lymph nodes. When bone marrow develops, it eventually assumes the

task of forming most of the blood cells for the entire organism. However, maturation,

activation, and some proliferation of lymphoid cells occurs in secondary lymphoid organs

(spleen, thymus, and lymph nodes). In children, hematopoiesis occurs in the marrow of

the long bones such as the femur and tibia. In adults, it occurs mainly in the pelvis,

vertebrae, and sternum.

4. Extramedullary

In some cases, the liver, thymus, and spleen may resume their haematopoietic function, if

necessary. This is called extramedullary haematopoiesis. It may cause these organs to

increase in size substantially.

5. Other Vertebrates

In some vertebrates, haematopoiesis can occur wherever there is a loose stroma of

connective tissue and slow blood supply, such as the gut, spleen, kidney or ovaries.

6. Maturation

As a stem cell matures it undergoes changes in gene expression (the rate at which a gene

is converted to its encoded products) that limit the cell types that it can become and move

it closer to a specific cell type. These changes can often be tracked by monitoring the

presence of proteins on the surface of the cell. Each successive change moves the cell

closer to its final choice of cell type and further limits its potential cell type until it is fully

differentiated. This process is usually presented as a dendrogram or decision tree, which

starts with a stem cell at the single starting point, and branches for the major lineages that

branch into intermediate semi-differentiated cell types, and eventually, to fully

differentiated cells.
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7. Determination

It seems like it's the location of blood cells that makes the cell determination and not vice

versa (i.e. e.g. that a hematopoietic stem cell determined to differentiate into a specific

cell type would end up at a destined location). For instance, the thymus provides an

environment for thymocytes to differentiate into a variety of different functional T cells.

For the stem cells and other undifferentiated blood cells in the bone marrow, the

determination is generally explained by the determinism theory of hematopoiesis, saying

that colony stimulating factors and other factors of the hematopoietic microenvironment

determine the cells to follow a certain path of cell differentiation. This is the classical way

of describing hematopoiesis. In fact, however, it is not really true. The ability of the bone

marrow to regulate the quantity of different cell types to be produced is more accurately

explained by a stochastic theory: Undifferentiated blood cells are determined to specific

cell types by randomness. The hematopoietic microenvironment avails some of the cells

to survive and some, on the other hand, to perform apoptosis. By regulating this balance

between different cell types, the bone marrow can alter the quantity of different cells to

ultimately be produced.

8. Haematopoietic Growth Factors

Red and white blood cell production is regulated with great precision in healthy humans,

and the production of granulocytes is rapidly increased during infection. The proliferation

and self-renewal of these cells depend on stem cell factor (SCF). Glycoprotein growth

factors regulate the proliferation and maturation of the cells that enter the blood from the

marrow, and cause cells in one or more committed cell lines to proliferate and mature.

Three more factors which stimulate the production of committed stem cells are called

colony-stimulating factors (CSFs) and include granulocyte-macrophage CSF (GM-CSF),

granulocyte CSF (G-CSF) and macrophage CSF (M-CSF). These stimulate a lot of

granulocyte formation. They are active on either progenitor cells or end product cells.

Erythropoietin is required for a myeloid progenitor cell to become an erythrocyte. On the

other hand, thrombopoietin makes myeloid progenitor cells differentiate to

megakaryocytes (thrombocyte-forming cells). Examples of cytokines and the blood cells

they give rise to, is shown in the picture to the right.
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9. Transcription Factors

Growth factors initiate signal transduction pathways, altering transcription factors, that, in

turn activate genes that determines the differentiation of blood cells.

The early committed progenitors express low levels of transcription factors that may

commit them to discrete cell lineages. Which cell lineage is selected for differentiation

may depend both on chance and on the external signals received by progenitor cells.

Several transcription factors have been isolated that regulate differentiation along the

major cell lineages. For instance, PU.1 commits cells to the myeloid lineage whereas

GATA-1 has an essential role in erythropoietic and megakaryocytic differentiation.

Topic : Drugs For Shock

Topic Objective:

At the end of the topic student will able to understand:

 Initial

 Compensatory (Compensating)

 Progressive (Decompensating)

 Refractory (Irreversable)

 Types of shock

 Hypovolemic shock

 Cardiogenic shock

 Distributive shock

 Septic shock

 Neurogenic shock

 Anaphylactic shock

 Obstructive shock

 Signs and symptoms

 Treatment
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Definition/Overview:

Shock is a serious, life-threatening medical condition where insufficient blood flow reaches

the body tissues. As the blood carries oxygen and nutrients around the body, reduced flow

hinders the delivery of these components to the tissues, and can stop the tissues from

functioning properly. The process of blood entering the tissues is called perfusion, so when

perfusion is not occurring properly this is called a hypoperfusional (hypo = below) state.

Medical shock should not be confused with the emotional state of shock, as the two are not

related. Medical shock is a life-threatening medical emergency and one of the most common

causes of death for critically-ill people. Shock can have a variety of effects, all with similar

outcomes, but all relate to a problem with the body's circulatory system. For example, shock

may lead to hypoxia (a lack of oxygen in the body tissues) or cardiac arrest (the heart

stopping).

Key Points:

1. Stages Of Shock

There are four stages of shock. As it is a complex and continuous condition there is no

sudden transition from one stage to the next.

1.1. Initial

During this stage, the hypoperfusional state causes hypoxia, leading to the mitochondria

being unable to produce adenosine triphosphate (ATP). Due to this lack of oxygen, the

cell membranes become damaged, they become leaky to extra-cellular fluid, and the cells

perform anaerobic respiration. This causes a build-up of lactic and pyruvic acid which

results in systemic metabolic acidosis. The process of removing these compounds from

the cells by the liver requires oxygen, which is absent.

1.2. Compensatory (Compensating)

This stage is characterised by the body employing physiological mechanisms, including

neural, hormonal and bio-chemical mechanisms in an attempt to reverse the condition. As

a result of the acidosis, the person will begin to hyperventilate in order to rid the body of

carbon dioxide (CO2). CO2 indirectly acts to acidify the blood and by removing it the
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body is attempting to raise the pH of the blood. The baroreceptors in the arteries detect

the resulting hypotension, and cause the release of adrenaline and noradrenaline.

Noradrenaline causes predominately vasoconstriction with a mild increase in heart rate,

whereas adrenaline predominately causes an increase in heart rate with a small effect on

the vascular tone; the combined effect results in an increase in blood pressure. Renin-

angiotensin axis is activated and arginine vasopressin is released to conserve fluid via the

kidneys. Also, these hormones cause the vasoconstriction of the kidneys, gastrointestinal

tract, and other organs to divert blood to the heart, lungs and brain. The lack of blood to

the renal system causes the characteristic low urine production. However the effects of

the Renin-angiotensin axis take time and are of little importance to the immediate

homeostatic mediation of shock.

1.3. Progressive (Decompensating)

Should the cause of the crisis not be successfully treated, the shock will proceed to the

progressive stage and the compensatory mechanisms begin to fail. Due to the decreased

perfusion of the cells, sodium ions build up within while potassium ions leak out. As

anaerobic metabolism continues, increasing the body's metabolic acidosis, the arteriolar

and precapillary sphincters constrict such that blood remains in the capillaries. Due to

this, the hydrostatic pressure will increase and, combined with histamine release, this will

lead to leakage of fluid and protein into the surrounding tissues. As this fluid is lost, the

blood concentration and viscosity increase, causing sludging of the micro-circulation. The

prolonged vasoconstriction will also cause the vital organs to be compromised due to

reduced perfusion.

1.4. Refractory (Irreversable)

At this stage, the vital organs have failed and the shock can no longer be reversed. Brain

damage and cell death have occurred. Death will occur imminently.

2. Types Of Shock

2.1. Hypovolemic Shock

This is the most common type of shock and based on insufficient circulating volume. Its

primary cause is loss of fluid from the circulation from either an internal or external
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source. An internal source may be haemorrhage. External causes may include extensive

bleeding, high output fistulae or severe burns.

2.2. Cardiogenic Shock

This type of shock is caused by the failure of the heart to pump effectively. This can be

due to damage to the heart muscle, most often from a large myocardial infarction. Other

causes of cardiogenic shock include arrhythmias, cardiomyopathy, congestive heart

failure (CHF), contusio cordis or cardiac valve problems.

2.3. Distributive Shock

As in hypovolaemic shock there is an insufficient intravascular volume of blood. This

form of "relative" hypovolaemia is the result of dilation of blood vessels which

diminishes systemic vascular resistance. Examples of this form of shock are:

2.4. Septic Shock

This is caused by an overwhelming infection leading to vasodilation, such as by Gram

negative bacteria i.e. Escherichia coli, Proteus species, Klebsiella pneumoniae which

release an endotoxin which produces adverse biochemical, immunological and

occasionally neurological effects which are harmful to the body. Gram-positive cocci,

such as pneumococci and streptococci, and certain fungi as well as Gram-positive

bacterial toxins produce a similar syndrome.

2.5. Anaphylactic Shock

Caused by a severe anaphylactic reaction to an allergen, antigen, drug or foreign protein

causing the release of histamine which causes widespread vasodilation, leading to

hypotension and increased capillary permeability.

2.6. Neurogenic Shock

Neurogenic shock is the rarest form of shock. It is caused by trauma to the spinal cord

resulting in the sudden loss of autonomic and motor reflexes below the injury level.

Without stimulation by sympathetic nervous system the vessel walls relax uncontrolled,
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resulting in a sudden decrease in peripheral vascular resistance, leading to vasodilation

and hypotension.

2.7. Obstructive Shock

In this situation the flow of blood is obstructed which impedes circulation and can result

in circulatory arrest. Several conditions result in this form of shock.

Cardiac tamponade in which fluid in the pericardium prevents inflow of blood into the

heart (venous return). Constrictive pericarditis, in which the pericardium shrinks and

hardens, is similar in presentation. Tension pneumothorax. Through increased

intrathoracic pressure, bloodflow to the heart is prevented (venous return). Massive

pulmonary embolism is the result of a thromboembolic incident in the bloodvessels of the

lungs and hinders the return of blood to the heart. Aortic stenosis hinders circulation by

obstructing the ventricular outflow tract recently a fifth form of shock has been

introduced: Endocrine shock based on endocrine disturbances. Hypothyroidism, in

critically ill patients, reduces cardiac output and can lead to hypotension and respiratory

insufficiency. Thyrotoxicosis may induce a reversible cardiomyopathy. Acute adrenal

insufficiency is frequently the result of discontinuing corticosteroid treatment without

tapering the dosage. However, surgery and intercurrent disease in patients on

corticosteroid therapy without adjusting the dosage to accommodate for increased

requirements may also result in this condition. Relative adrenal insufficiency in critically

ill patients where present hormone levels are insufficient to meet the higher demands.

3. Signs And Symptoms

 Hypovolemic shock

 Anxiety, restlessness, altered mental state due to decreased cerebral perfusion and subsequent

hypoxia.

 Hypotension due to decrease in circulatory volume.

 A rapid, weak, thready pulse due to decreased blood flow combined with tachycardia.

 Cool, clammy skin due to vasoconstriction and stimulation of vasoconstriction.

 Rapid and shallow respirations due to sympathetic nervous system stimulation and acidosis.

 Hypothermia due to decreased perfusion and evaporation of sweat.

 Thirst and dry mouth, due to fluid depletion.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

127
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



 Fatigue due to inadequate oxygenation.

 Cold and mottled skin (cutis marmorata), especially extremities, due to insufficient perfusion

of the skin.

 Distracted look in the eyes or staring into space, often with pupils dilated.

 Cardiogenic shock, similar to hypovolaemic shock but in addition:

 Distended jugular veins due to increased jugular venous pressure.

 Absent pulse due to tachyarrhythmia.

 Obstructive shock, similar to hypovolaemic shock but in addition:

 Distended jugular veins due to increased jugular venous pressure.

 Pulsus paradoxus in case of tamponade

 Septic shock, similar to hypovolaemic shock except in the first stages:

 Pyrexia and fever, or hyperthermia, due to overwhelming bacterial infection.

 Vasodilation and increased cardiac output due to sepsis.

 Neurogenic shock, similar to hypovolaemic shock except in the skin's characteristics. In

neurogenic shock, the skin is warm and dry.

 Anaphylactic shock

 Skin eruptions and large welts.

 Localised edema, especially around the face.

 Weak and rapid pulse.

 Breathlessness and cough due to narrowing of airways and swelling of the throat.

4. Treatment

 Modified and adapted from Alexander M.F., Fawcett J.N. and Runciman, P.N. (2004)

Nursing Practice. The Hospital and Home. The Adult. (2nd edition) Edinburgh: Churchill

Livingstone

 In the early stages, shock requires immediate intervention to preserve life. Therefore, the

early recognition and treatment depends on the transfer to a hospital.

 The management of shock requires immediate intervention, even before a diagnosis is made.

Re-establishing perfusion to the organs is the primary goal through restoring and maintaining

the blood circulating volume ensuring oxygenation and blood pressure are adequate,

achieving and maintaining effective cardiac function, and preventing complications. Patients

attending with the symptoms of shock will have, regardless of the type of shock, their airway

managed and oxygen therapy initiated. In case of respiratory insufficiency (i.e. diminished
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levels of consciousness, hyperventilation due to acid-base disturbances or pneumonia)

intubation and mechanical ventilation may be necessary. A paramedic may intubate in

emergencies outside the hospital, whereas a patient with respiratory insufficiency in-hospital

will be intubated usually by a physician.

 The aim of these acts is to ensure survival during the transportation to the hospital; they do

not cure the cause of the shock. Specific treatment depends on the cause.

 A compromise must be found between:

 raising the blood pressure to be able to transport "safely" (when the blood pressure is too low,

any motion can lower the heart and brain perfusion, and thus cause death);

 respecting the golden hour. If surgery is required, it should be performed within the first hour

to maximise the patient's chance of survival.

 This is the stay and play versus the load and go debate.

 Hypovolaemic shock

 In hypovolaemic shock, caused by bleeding, it is necessary to immediately control the

bleeding and restore the casualty's blood volume by giving infusions of balanced salt

solutions. Blood transfusions are necessary for loss of large amounts of blood (e.g. greater

than 20% of blood volume), but can be avoided in smaller and slower losses. Hypovolaemia

due to burns, diarrhoea, vomiting, etc. is treated with infusions of electrolyte solutions that

balance the nature of the fluid lost. Sodium is essential to keep the fluid infused in the

extracellular and intravascular space whilst preventing water intoxication and brain swelling.

Metabolic acidosis (mainly due to lactic acid) accumulates as a result of poor delivery of

oxygen to the tissues, and mirrors the severity of the shock. It is best treated by rapidly

restoring intravascular volume and perfusion as above. Inotropic and vasoconstrictive drugs

should be avoided, as they may interfere in knowing blood volume has returned to normal.

 Regardless of the cause, the restoration of the circulating volume is priority. As soon as the

airway is maintained and oxygen administered the next step is to commence replacement of

fluids via the intravenous route

Topic : Diuretic Therapy And Drugs For Renal Failure

Topic Objective:

At the end of the topic student will able to understand:
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 Causes

 Diagnosis

 Treatment

 History

Definition/Overview:

Acute renal failure (ARF), also known as acute kidney failure or acute kidney injury, is a

rapid loss of renal function due to damage to the kidneys, resulting in retention of nitrogenous

(urea and creatinine) and non-nitrogenous waste products that are normally excreted by the

kidney. Depending on the severity and duration of the renal dysfunction, this accumulation is

accompanied by metabolic disturbances, such as metabolic acidosis (acidification of the

blood) and hyperkalaemia (elevated potassium levels), changes in body fluid balance, and

effects on many other organ systems. It can be characterised by oliguria or anuria (decrease

or cessation of urine production), although nonoliguric ARF may occur. It is a serious disease

and treated as a medical emergency.

Key Points:

1. Causes

Acute renal failure is usually categorised (as in the flowchart below) according to pre-

renal, renal and post-renal causes.

Hypovolemia (decreased blood volume), usually from shock or dehydration and fluid loss

or excessive diuretics use. hepatorenal syndrome in which renal perfusion is

compromised in liver failure vascular problems, such as atheroembolic disease and renal

vein thrombosis (which can occur as a complication of the nephrotic syndrome) infection

usually sepsis, systemic inflammation due to infection Renal (damage to the kidney

itself): toxins or medication (e.g. some NSAIDs, aminoglycoside antibiotics, iodinated

contrast, lithium) rhabdomyolysis (breakdown of muscle tissue) - the resultant release of

myoglobin in the blood affects the kidney; it can be caused by injury (especially crush

injury and extensive blunt trauma), statins, stimulants and some other drugs hemolysis

(breakdown of red blood cells) - the hemoglobin damages the tubules; it may be caused

by various conditions such as sickle-cell disease, and lupus erythematosus multiple
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myeloma, either due to hypercalcemia or "cast nephropathy" (multiple myeloma can also

cause chronic renal failure by a different mechanism) acute glomerulonephritis which

may be due to a variety of causes, such as anti glomerular basement membrane

disease/Goodpasture's syndrome, Wegener's granulomatosis or acute lupus nephritis with

systemic lupus erythematosus Post-renal (obstructive causes in the urinary tract) due to:

medication interfering with normal bladder emptying. Benign prostatic hypertrophy or

prostate cancer. kidney stones. Due to abdominal malignancy (e.g. ovarian cancer,

colorectal cancer).Obstructed urinary catheter.

2. Diagnosis

In general, renal failure is diagnosed when either creatinine or blood urea nitrogen tests

are markedly elevated in an ill patient, especially when oliguria is present. Previous

measurements of renal function may offer comparison, which is especially important if a

patient is known to have chronic renal failure as well. If the cause is not apparent, a large

amount of blood tests and examination of a urine specimen is typically performed to

elucidate the cause of acute renal failure, medical ultrasonography of the renal tract is

essential to rule out obstruction of the urinary tract.

Consensus criteria for the diagnosis of ARF are:

Risk: serum creatinine increased 1.5 times OR urine production of <0.5 ml/kg body

weight for 6 hours

Injury: creatinine 2.0 times OR urine production <0.5 ml/kg for 12 h

Failure: creatinine 3.0 times OR creatinine >355 μmol/l (with a rise of >44) or urine

output below 0.3 ml/kg for 24 h

Loss: persistent ARF or more than four weeks complete loss of kidney function

Kidney biopsy may be performed in the setting of acute renal failure, to provide a

definitive diagnosis and sometimes an idea of the prognosis, unless the cause is clear and

appropriate screening investigations are reassuringly negative.
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3. Treatment

Acute renal failure may be reversible if treated promptly and appropriately. Resuscitation

to normotension and a normal cardiac output is key. The main interventions are

monitoring fluid intake and output as closely as possible; insertion of a urinary catheter is

useful for monitoring urine output as well as relieving possible bladder outlet obstruction,

such as with an enlarged prostate. In the absence of fluid overload, administering

intravenous fluids is typically the first step to improve renal function. Fluid

administration may be monitored with the use of a central venous catheter to avoid over-

or under-replacement of fluid. If the cause is obstruction of the urinary tract, relief of the

obstruction (with a nephrostomy or urinary catheter) may be necessary. Metabolic

acidosis and hyperkalemia, the two most serious biochemical manifestations of acute

renal failure, may require medical treatment with sodium bicarbonate administration and

antihyperkalemic measures, unless dialysis is required.

Should hypotension prove a persistent problem in the fluid replete patient, inotropes such

as norepinephrine and/or dobutamine may be given to improve cardiac output and hence

renal perfusion. While a useful pressor, there is no evidence to suggest that dopamine is

of any specific benefit, and at least a suggestion of possible harm. A Swan-Ganz catheter

may be used, to measure pulmonary artery occlusion pressure to provide a guide to left

atrial pressure (and thus left heart function) as a target for inotropic support.

The use of diuretics such as furosemide, while widespread and sometimes convenient in

ameliorating fluid overload, does not reduce the risk of complications and death. In

practice, diuretics may simply mask things, making it more difficult to judge the

adequacy of resuscitation.

Lack of improvement with fluid resuscitation, therapy-resistant hyperkalemia, metabolic

acidosis, or fluid overload may necessitate artificial support in the form of dialysis or

hemofiltration. Depending on the cause, a proportion of patients will never regain full

renal function, thus having end stage renal failure requiring lifelong dialysis or a kidney

transplant.
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4. History

Before the advancement of modern medicine, acute renal failure might be referred to as

uremic poisoning. Uremia was the term used to describe the contamination of the blood

with urine. Starting around 1847 this term was used to describe reduced urine output, now

known as oliguria, which was thought to be caused by the urine's mixing with the blood

instead of being voided through the urethra.

Acute renal failure due to acute tubular necrosis (ATN) was recognised in the 1940s in

the United Kingdom, where crush victims during the Battle of Britain developed patchy

necrosis of renal tubules, leading to a sudden decrease in renal function. During the

Korean and Vietnamwars, the incidence of ARF decreased due to better acute

management and intravenous infusion of fluids

In Section 4 of this course you will cover these topics:
Drugs For Fluid Balance, Electrolyte, And Acid-Base Disorders

Drugs For Immune System Modulation

Drugs For Inflammation, Fever, And Allergies

Drugs For Bacterial Infections

Drugs For Fungal, Protozoan, And Helminth Infections

Drugs For Viral Infections

Drugs For Neoplasia

Drugs For Upper Respiratory Disorders

Drugs For Lower Respiratory Disorders

Drugs For Peptic Ulcer Disease

Topic : Drugs For Fluid Balance, Electrolyte, And Acid-Base Disorders

Topic Objective:

At the end of the topic student will able to understand:
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 Laboratory Considerations

 Metabolic Acidosis

 Laboratory Findings

 Causes

 Renal tubular acidosis

 Distal RTA

 Proximal RTA

 Gastrointestinal Loss of Bicarbonate

 Metabolic Acidosis Associated With Increased Anion Gap.

 Treatment

 Metabolic Alkalosis

 Clinical Features and Systemic Effects

 Laboratory Findings

 Causes

Definition/Overview:

Acid-Base Balance in Health: The pH of blood is kept within a narrow range of 7.37 to

7.42.The range of plasma pH compatible with life is approximately 6.8 to 7.8.The pH of body

fluids in humans is maintained despite the large production of acid from two major sources:

(1) volatile carbonic acid (H2CO3), derived from carbon dioxide (CO2), the end product of

oxidative metabolism; and (2) a variety of nonvolatile acids produced from dietary

substances, mainly protein.The pH of plasma is the ratio of bicarbonate (HCO3−) to carbonic

acid (dissolved CO2), as formulated in the Henderson-Hasselbach equation:

where α, the solubility constant for CO2, has a value of 0.03 at 37C (98.6F).In a normal

individual, this expression has the following numeric values:

The denominator of the equation, the plasma carbon dioxide tension (Pco2), is maintained

within narrow limits by the excretion of CO2by the lungs.Although pH changes are

minimized through changes in extracellular fluid (ECF) Pco2, the integrity of plasma pH

depends on the availability of HCO3−in the ECF.The kidneys participate in stabilizing the

concentration of HCO3−in plasma (the numerator of the Henderson-Hasselbalch equation).A

normal individual ingesting 1 to 2 gm of protein per kilogram of body weight generates daily

about 60 mmol of nonvolatile acid.The same amount of HCO3−is consumed in the ECF to
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buffer this surplus acid.The restoration of serum HCO3−consumed in buffering either

metabolically produced or exogenous acid loads occurs both by virtually complete

reabsorption of filtered HCO3−(reclamation) and by the regeneration of HCO3−formed in

conjunction with the excretion of titratable acid and ammonium (de novo synthesis of

HCO3−).Both the reabsorption and the regeneration of HCO3−result from the secretion of

hydrogen ions (H+) into the nephron's tubular lumen.A rise in ECF HCO3−levels is corrected

by the renal excretion of a larger-than-normal fraction of the filtered HCO3−.

Key Points:

1. Laboratory considerations

Evaluation of a patient's acid-base status requires the measurement of two of the three

values (pH, Pco2, HCO3−) in the Henderson-Hasselbalch equation. The third value can

be calculated or read directly from a nomogram (Fig.145-1).The initial test for evaluating

a patient's acid-base status should be the measurement of the total CO2content of plasma

or serum.This value reflects the total number of moles of CO2liberated from both

HCO3−and H2CO3.Because of the relatively small amounts of H2CO3(1.3 mmol at a

Pco2of approximately 40 mm Hg), the value for the CO2content approximates the

HCO3−concentration of plasma.Normal values for CO2content are 26 to 28 mmol/L and

can be measured in venous blood.Because the H2CO3/HCO3−pair is the ECF's principal

buffer system, measurement of the two components provides a meaningful and

convenient expression of the organism's acid-base status.Two types of pathophysiologic

events alter the pH: metabolic and respiratory.Metabolic acid-base disturbances result

from processes that alter fluid pH primarily by changing the concentration of plasma

HCO3−(numerator of the Henderson-Hasselbach equation).Respiratory acid-base

disorders result from primary changes in the respiratory component (denominator of the

equation), which is measured as Pco2.A series of overlapping defense mechanisms

maintain the pH of the ECF within narrow limits.These mechanisms consist of at least

three well-defined systems:

Extracellular and intracellular buffers provide an almost instantaneous, first line of

defense against changes in pH.
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Respiratory compensation of fairly rapid onset constitutes a secondary defense in

metabolic disorders.

The kidneys not only maintain plasma HCO3−constant under normal circumstances but

also modify HCO3−excretion in respiratory acid-base disorders.The renal compensatory

mechanism is slower to respond (several hours).

2. Metabolic acidosis

Clinical Features and Systemic Effects are:

The clinical manifestations of metabolic acidosis in part may reflect the primary disorder

responsible for the acidosis.The manifestations directly attributable to severe metabolic

acidosis include depressed left ventricular function and decreased peripheral vascular

resistance. This may lead to hypotension, pulmonary edema, arrhythmias (particularly

ventricular fibrillation), and tissue hypoxia.The depth and rate of respirations increase;

Kussmaul's respiration is especially prominent when plasma HCO3−levels are below 15

mEq/L.Central nervous system manifestations include changes in mentation, confusion,

and sometimes convulsions.Prolonged chronic metabolic acidosis may cause osteopenia

and osteoporosis as a result of the buffering of H+by calcium carbonate (CaCO3) in

bone.This may contribute to bone disease, particularly in patients with chronic renal

failure or renal tubular acidosis.

3. Laboratory findings.

Metabolic acidosis occurs when the addition of H+to the extracellular space exceeds its

rateof excretion, or when base is lost from the body in excess of its rate of

replenishment.The hallmark of metabolic acidosis is a high H+concentration (low pH and

low HCO3−in plasma).Metabolic acidosis may also be suspected when a wide plasma

anion gap (>15 mEq/L) exists, even in the absence of a pH or HCO3−change.The anion

gap is calculated by subtracting the sum of chloride (Cl−) plus HCO3−concentrations

from the sodium (Na+) concentration in plasma or serum:

Anion gap = Na+−(CI−+HCO3−)
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Normally a difference of 8 to 12 mEq/L exists, made up predominantly by plasma

proteins, phosphate, and sulfate.

4. Causes.

Metabolic acidosis caused by a gain of H+is usually manifested by an increased anion

gap (Table 145-1).Quantitatively the increased anion gap in plasma equals the decrease in

plasma HCO3−concentration.Metabolic acidosis resulting from loss of HCO3−is

characterized by a normal anion gap.In metabolic acidosis, the expected adjustment is a

lowering of plasma Pco2levels to minimize the decrease in pH.This is accomplished by

an increase in the depth and rate of respiration.Quantitatively, the decrease in Pco2from

40 mm Hg should equal the decrease in plasma HCO3−from 26 mmol/L.Compensation at

the level of the kidneys involves the excretion of increased amounts of ammonium to

increase the de novo synthesis of HCO3−.Normally the kidneys excrete 40 mmol of

ammonium daily.During severe metabolic acidosis, ammonium excretion can reach 200

mmol daily.

5. Renal tubular acidosis.

Renal tubular acidosis (RTA) is a metabolic hyperchloremic acidosis that occurs in

patients with a nonazotemic renal acidification defect.RTA is characterized by decreased

H+excretion in the urine.The two major types of RTA are proximal and distal.

6. Distal rta.

Distal, or classic, RTA is characterized by a defect of the distal nephron to excrete

H+.The normal kidney can lower the urine pH to 4.7, a urine/plasma concentration ratio

for H+of approximately 800:1.In contrast, in patients with distal RTA, the urine pH

cannot fall below 6 regardless of the severity of the systemic acidosis.A urine pH of 6

limits the amount of H+excreted as ammonium or titratable acid (H+bound mainly to

phosphate).The inability to excrete H+at a rate comparable to the rate of formation and

consequently the failure to regenerate the HCO3−consumed daily in the buffering process

causes metabolic acidosis.Distal RTA is characterized by increased urine excretion of

cations (sodium, potassium, calcium) and anions (sulfate, phosphate).This results in

depletion of these cations with reduction of the ECF volume, hypokalemia, and rickets or
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osteomalacia.The increased calcium and phosphate excreted into the alkalineurine often

cause renal stones or nephrocalcinosis.Distal RTA is seen in (1) a sporadic congenital

primary form; (2) certain hypergammaglobulinemic states; (3) nephrocalcinosis, which

may result from various genetic and metabolic disorders; (4) distal tubule nephrotoxicity

caused by drugs such as amphotericin B, excessive vitamin D, and toluene; (5) medullary

sponge kidney; and (6) interstitial renal disease (e.g., pyelonephritis, collagen

disorders).Distal RTA may also develop after renal transplantation.

7. Proximal rta.

Proximal RTA is characterized by a large excretion of HCO3−in the urine.Alkaline urine

is excreted, and hyperchloremic metabolic acidosis develops.Proximal RTA may be

suspected by the presence of concomitant defects in proximal reabsorption, such as

aminoaciduria, glycosuria, and phosphaturia.The hallmark of proximal RTA is normal

acidification of the urine in the presence of normal renal function when plasma

HCO3−concentrations are low; excretion of an alkaline urine as plasma HCO3−is raised

by the administration of exogenous NaHCO3−.

8. Gastrointestinal loss of bicarbonate.

HCO3−loss through the gastrointestinal tract may lead to normal-anion-gap metabolic

acidosis. Diarrhea may result in loss of fluid containing HCO3−in excess (30 to 50

mmol/L) of the concentrations present in plasma.Large amounts of potassium may also be

lost, and metabolic acidosis with hypokalemia may occur.Secretions from fistulas, the

small bowel, the pancreas, or the biliary tract may be rich in HCO3−.Losses of such

fluids to the exterior may cause hyperchloremic acidosis.Patients with total cystectomies

require the construction of artificial bladders in the form of an ileal loop conduit.Although

hyperchloremic acidosis is uncommon in patients with ileal bladders, it may occur when

the ileal segment is extremely long, when an antiperistaltic loop has been constructed, or

when the stoma of the ileal loop is obstructed.Prolonged exposure of the urine to the ileal

mucosa results in the exchange of chloride for HCO3−, leading to loss of HCO3−from

body fluids.

Other causes of normal-anion-gap metabolic acidosis include expansion of the

extracellular space with solutions not containing HCO3−(dilutional acidosis) and the
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administration of hydrochloric acid, ammonium chloride, arginine, or lysine

hydrochloride.Sometimes during hyperalimentation, amino acid infusions containing

inorganic cations in excess of organic anions may cause a metabolic acidosis with

hyperchloremia.

9. Metabolic acidosis associated with increased anion gap.

An excess of acid is characterized by an increase in the anion gap.The acids that

accumulate under these conditions are (1) keto acids, in insulin-deficiency diabetes; (2)

lactic acid, in conditions characterized by tissue hypoxia; (3) acetylsalicylic acid (aspirin);

and (4) toxic acids or substances that can be metabolized to them.Example of such

substances are methanol, which leads to the formation of formic acid; ethylene glycol,

which results in the formation of glyoxylic acid; paraldehyde, which is converted to acetic

acid; and toluene, which is converted to hippuric acid.Patients with renal failure have

increased-anion-gap metabolic acidosis (mainly caused by phosphate and sulfate), not

because acid production is increased but because the kidney fails to regenerate enough

HCO3−.

When an increased anion gap occurs in metabolic acidosis, the diagnosis of ketoacidosis

can be made if there are hyperglycemia, large concentrations of serum ketones, and a

wide anion gap.Patients who fulfill these criteria usually have ECF volume contraction,

hyperventilation, and thesmell of acetone on their breath.The treatment includes insulin to

decrease the production of H+and sodium chloride to restore ECF volume.

Lactic acid, the end product of glycolysis, may accumulate in several conditions in which

hypoxia is present (e.g., circulatory insufficiency, hypotension).Lactic acidosis can also

occur during extreme exercise or the administration of phenformin or other uncouplers of

oxidative phosphorylation.Loss of liver tissue may increase lactic acid levels as a result of

decreased conversion of this acid to glucose.This also occurs when gluconeogenesis is

impaired because of drugs or inborn errors of metabolism.

Finding an increased osmolar gap in the plasma of patients with metabolic acidosis

should raise the suspicion of ethanol, methanol, isopropyl alcohol, or ethylene glycol

intoxication.The osmolar gap is the difference between the measured serum osmolality

and the calculated osmolality, as follows:
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Calculated osmolality = 1.87 ([Na]+[K])+BUN/2.8 + glucose/18

10. Treatment.

The ideal treatment of metabolic acidosis corrects or ameliorates the cause.Only when

acidosis accounts for severe physiologic disturbances is treatment of the acidosis itself

required.Historically, the therapy has involved the administration of sodium bicarbonate

(NaHCO3).At present, such treatment is somewhat controversial, although the judicious

use of NaHCO3has been advocated.It is appropriate to administer HCO3−if the blood pH

is less than 7.1.

Chronic metabolic acidosis, which is caused by RTA or chronic renal failure, requires

treatment in children to allow normal growth and in adults to ameliorate or prevent

gastrointestinal or neurologic symptoms of acidosis and bone disease.NaHCO3can be

given to maintain plasma HCO3−levels at about 20 mmol/L.Sodium overload should be

avoided.In chronic metabolic acidosis, NaHCO3may be given orally as tolerated.The 1-

gm tablets contain 12 mmol of NaHCO3.

11. Metabolic alkalosis

The hallmark of metabolic alkalosis is an elevated blood pH resulting from an increase in

the concentration of plasma HCO3−.The increased plasma HCO3−concentration may

result from (1) the net loss of H+from the extracellular space or (2) the net addition of

HCO3−or its precursors to the extracellular space or loss of ECF-containing chloride in a

concentration greater than HCO3−.Therefore metabolic alkalosis results from abnormal

loss of acid, excessive retention of base, or both.Normally, uncomplicated metabolic

alkalosis is short-lived because the kidneys promptly excrete the excess HCO3−.In

established metabolic alkalosis, two mechanisms should be considered: the events

responsible for the development of metabolic alkalosis (i.e., the generation of such an

acid-base disorder) and the factors that allow this disorder to persist (i.e., the maintenance

of metabolic alkalosis).The maintenance of metabolic alkalosis relates to an inability of

the kidney to excrete HCO3−.The factors that promote the renal tubular reabsorption of

HCO3−include contraction of the ECF volume, chloride deficit, decreased levels of

plasma and intracellular potassium, and increased mineralocorticoid levels in plasma.
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12. Clinical features and systemic effects.

Metabolic alkalosis should be suspected in patients with a history of vomiting, surgery

and gastric drainage, diuretic therapy, muscle cramps, and weakness and hypertension

(primary hyperaldosteronism).Physical examination may reveal neuromuscular irritability

such as tetany or hyperactive reflexes.These signs are more prominent if hypocalcemia is

present, since the ionized calcium concentration decreases further as the pH rises.

13. Laboratory findings.

Blood pH and plasma HCO3−levels are increased, and arterial Pco2rises as a

compensatory mechanism. The Pco2values, however, seldom exceed 50 mm Hg because

the hypoventilation required to elevate the Pco2further would also reduce arterial Po2.The

increased Pco2and reduced Po2in arterial blood stimulate the respiratory center, thereby

tending to restore ventilation and blood gas levels toward normal.Occasionally, patients

with metabolic alkalosis have marked hypercapnia (CO2retention) that cannot be ascribed

to accompanying pulmonary disease or neuromuscular weaknesses.The elevated Pco2,

sometimes in excess of 75 mm Hg, may be caused by alveolar hypoventilation from

depression of the respiratory center.

Patients with metabolic alkalosis have an elevated total CO2content, hypochloremia, and

almost invariably, hypokalemia.Renal loss of potassium is the predominant cause of the

last factor.Volume depletion may increase blood urea nitrogen (BUN) and creatinine

concentrations in metabolic alkalosis.The hematocrit may be increased as a result of

hemoconcentration.The anion gap may increase by as much as 5 to 6 mmol/L, partly

because of higher concentrations of lactic acid and undefined anions.

The concentration of chloride in the urine is a useful test in the differential diagnosis of

metabolic alkalosis.It may help distinguish metabolic alkalosis with volume expansion,

which is mainly related to pathologic conditions of the adrenal gland, from metabolic

alkalosis with volume depletion, which is mainly related to loss of fluid caused by

vomiting or the use of diuretics.A urine chloride concentration below 10 mmol/L suggests

avid reabsorption of NaCl by the renal tubule.A urine chloride concentration greater than

20 mmol/L in a patient with metabolic alkalosis indicates that neither ECF volume

depletion nor chloride availability is a critical factor in perpetuating the metabolic
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alkalosis and points to excess mineralocorticoid activity as the cause of the disorder.In the

analysis of chloride concentrations in patients who received diuretics 24 to 48 hours

before a spot urinalysis, the validity of the previous assumptions is questionable.

14. Causes

The causes of metabolic alkalosis.Clinically, it is helpful to divide metabolic alkalosis

into two categories: (1) with ECF volume contraction and (2) with ECF volume

expansion, which is usually caused by excessive mineralocorticoid secretion.The latter

form is often accompanied by hypertension.This hypertension may be accompanied by

high plasma levels of renin and aldosterone, low renin and high aldosterone levels, or

even low renin and low aldosterone levels.(In this case, other mineralocorticoids play a

primary role in the expansion of the ECF and the increased excretion of potassium and

hydrogen in the urine.) Patients with ECF volume contraction, except possibly for those

with Bartter's syndrome, have low chlorideconcentrations in the urine.Excessive

HCO3−loads may cause metabolic alkalosis, but this occurs mainly in the setting of

advanced renal insufficiency

Topic : Drugs For Immune System Modulation

Topic Objective:

At the end of the topic student will able to understand:

 Immune System Modulation

 Low-level autoimmunity

 Immunological tolerance

 Genetic Factors

 Immunoglobulins

Definition/Overview:

Autoimmunity is the failure of an organism to recognize its own constituent parts (down to

the sub-molecular levels) as self, which results in an immune response against its own cells

and tissues. Any disease that results from such an aberrant immune response is termed an
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autoimmune disease. Prominent examples include Coeliac disease, diabetes mellitus type 1

(IDDM), systemic lupus erythematosus (SLE), Sjgren's syndrome, Churg-Strauss Syndrome,

multiple sclerosis (MS), Hashimoto's thyroiditis, Graves' disease, idiopathic

thrombocytopenic purpura, and rheumatoid arthritis (RA).

Key Points:

1. Immune System Modulation

The misconception that an individual's immune system is totally incapable of recognizing

self antigens is not new. Paul Ehrlich, at the beginning of the twentieth century, proposed

the concept of horror autotoxicus, wherein a 'normal' body does not mount an immune

response against its own tissues. Thus, any autoimmune response was perceived to be

abnormal and postulated to be connected with human disease. Now, it is accepted that

autoimmune responses are vital to the development and functioning of vertebrate immune

systems, and central to the development of immunological tolerance to self-antigens. The

latter concept has been termed natural autoimmunity. Autoimmunity should not be

confused with alloimmunity.

2. Low-level autoimmunity

While a high level of autoimmunity is unhealthy, a low level of autoimmunity may

actually be beneficial. First, low-level autoimmunity might aid in the recognition of

neoplastic cells by CD8+ T cells, and thus reduce the incidence of cancer.

Second, autoimmunity is likely to have a role in allowing a rapid immune response in the

early stages of an infection when the availability of foreign antigens limits the response

(i.e., when there are few pathogens present). In their study, Stefanova et al. (2002)

injected an anti-MHC Class II antibody into mice expressing a single type of MHC Class

II molecule (H-2b) to temporarily prevent CD4+ T cell-MHC interaction. Naive CD4+ T

cells (those that have not encountered any antigens before) recovered from these mice 36

hours post-anti-MHC administration showed decreased responsiveness to the antigen

pigeon cytochrome C peptide, as determined by Zap-70 phosphorylation, proliferation,

and Interleukin-2 production. Thus Stefanova et al. (2002) demonstrated that self-MHC

recognition (which, if too strong may contribute to autoimmune disease) maintains the
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responsiveness of CD4+ T cells when foreign antigens are absent. This idea of

autoimmunity is conceptually similar to play-fighting. The play-fighting of young cubs

(TCR and self-MHC) may result in a few scratches or scars (low-level-autoimmunity),

but is beneficial in the long-term as it primes the young cub for proper fights in the future.

3. Immunological tolerance

Pioneering work by Noel Rose and Witebsky in New York, and Roitt and Doniach at

University College London provided clear evidence that autoimmune diseases are a result

of loss of tolerance. An essential prerequisite for the pathogenesis of autoimmune

diseases is indeed the breakage of immunological tolerance, which is the ability of an

individual to differentiate 'self' from 'non-self'. This breakage leads to the immune

system's mounting an effective and specific immune response against self determinants.

The exact genesis of immunological tolerance is still elusive, but several theories have

been proposed since the mid-twentieth century to explain its origin.

Three hypotheses have gained widespread attention among immunologists:

 Clonal Deletion theory, proposed by Burnet, according to which self-reactive lymphoid cells

are destroyed during the development of the immune system in an individual. For their work

Frank M. Burnet and Peter B. Medawar were awarded the 1960 Nobel Prize in Physiology or

Medicine "for discovery of acquired immunological tolerance".

 Clonal Anergy theory, proposed by Nossal, in which self-reactive T- or B-cells become

inactivated in the normal individual and cannot amplify the immune response.

 Idiotype Network theory, proposed by Jerne, wherein a network of antibodies capable of

neutralizing self-reactive antibodies exists naturally within the body.

 In addition, two other theories are under intense investigation:

 The so-called "Clonal Ignorance" theory, according to which host immune responses are

directed to ignore self-antigens

 The "Suppressor population" or "Regulatory T cell" theories, wherein regulatory T-

lymphocytes (commonly CD4+FoxP3+ cells, among others) function to prevent,

downregulate, or limit autoaggressive immune responses.

 Tolerance can also be differentiated into 'Central' and 'Peripheral' tolerance, on whether or not

the above-stated checking mechanisms operate in the central lymphoid organs (Thymus and

Bone Marrow) or the peripheral lymphoid organs (lymph node, spleen, etc., where self-
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reactive B-cells may be destroyed). It must be emphasised that these theories are not mutually

exclusive, and evidence has been mounting suggesting that all of these mechanisms may

actively contribute to vertebrate immunological tolerance.

4. Genetic Factors

Certain individuals are genetically susceptible to developing autoimmune diseases. This

susceptibility is associated with multiple genes plus other risk factors. Genetically-

predisposed individuals do not always develop autoimmune diseases.

Three main sets of genes are suspected in many autoimmune diseases. These genes are

related to:

5. Immunoglobulins

 The first two, which are involved in the recognition of antigens, are inherently variable and

susceptible to recombination. These variations enable the immune system to respond to a

very wide variety of invaders, but may also give rise to lymphocytes, which are capable of

self-reactivity.

 Scientists such as H. McDevitt, G. Nepom, J. Bell and J. Todd have also provided strong

evidence to suggest that certain MHC class II allotypes are strongly correlated with specific

autoimmune diseases:

 HLA DR2 is strongly positively correlated with Systemic Lupus Erythematosus and multiple

sclerosis, and negatively correlated with DM Type 1.

 HLA DR3 is correlated strongly with Sjgren's syndrome, myasthenia gravis, SLE, and DM

Type 1.

 HLA DR4 is correlated with the genesis of rheumatoid arthritis, Type 1 diabetes mellitus, and

pemphigus vulgaris.

 Fewer correlations exist with MHC class I molecules. The most notable and consistent is the

association between HLA B27 and ankylosing spondylitis. Correlations may exist between

polymorphisms within class II MHC promoters and autoimmune disease.

 The contributions of genes outside the MHC complex remain the subject of research, in

animal models of disease (Linda Wicker's extensive genetic studies of diabetes in the NOD

mouse), and in patients (Brian Kotzin's linkage analysis of susceptibility to SLE).
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6. Sex

Sex also seems to have a major role in the development of autoimmunity; most of the

known autoimmune diseases tend to show a female preponderance, the most important

exceptions being ankylosing spondylitis, which has a male preponderance, and Crohn's

disease, which has a roughly equal prevalence in males and females. The reasons for this

are unclear. Apart from inherent genetic susceptibility, several animal models suggest a

role for sex steroids.

 It has also been suggested that the slight exchange of cells between mothers and their

children during pregnancy may induce autoimmunity. This would tip the gender balance in

the direction of the female.

 Another theory suggests the female high tendency to get autoimmunity is due to an

imbalanced X chromosome inactivation.

 Environmental Factors

 An interesting inverse relationship exists between infectious diseases and autoimmune

diseases. In areas where multiple infectious diseases are endemic, autoimmune diseases are

quite rarely seen. The reverse, to some extent, seems to hold true. The hygiene hypothesis

attributes these correlations to the immune manipulating strategies of pathogens. Whilst such

an observation has been variously termed as spurious and ineffective, according to some

studies, parasite infection is associated with reduced activity of autoimmune disease.

 The putative mechanism is that the parasite attenuates the host immune response in order to

protect itself. This may provide a serendipitous benefit to a host that also suffers from

autoimmune disease. The details of parasite immune modulation are not yet known, but may

include secretion of anti-inflammatory agents or interference with the host immune signaling.

 A paradoxical observation has been the strong association of certain microbial organisms

with autoimmune diseases. For example, Klebsiella pneumoniae and coxsackievirus B have

been strongly correlated with ankylosing spondylitis and DM Type 1, respectively. This has

been explained by the tendency of the infecting organism to produce super-antigens that are

capable of polyclonal activation of B-lymphocytes, and production of large amounts of

antibodies of varying specificities, some of which may be self-reactive.

 Certain chemical agents and drugs can also be associated with the genesis of autoimmune

conditions, or conditions that simulate autoimmune diseases. The most striking of these is the
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drug-induced lupus erythematosus. Usually, withdrawal of the offending drug cures the

symptoms in a patient

Topic : Drugs For Inflammation, Fever, And Allergies

Topic Objective:

At the end of the topic student will able to understand:

 Classification and history

 Signs and symptoms

 Cause

 Genetic basis

 Environmental factors

Definition/Overview:

Allergic reactions occur to environmental substances known as allergens; these reactions are

acquired, predictable and rapid. Strictly, allergy is one of four forms of hypersensitivity and

is called type I (or immediate) hypersensitivity. It is characterized by excessive activation of

certain white blood cells called mast cells and basophils by a type of antibody known as IgE,

resulting in an extreme inflammatory response. Common allergic reactions include eczema,

hives, hay fever, asthma, food allergies, and reactions to the venom of stinging insects such

as wasps and bees.

Mild allergies like hay fever are highly prevalent in the human population and cause

symptoms such as allergic conjunctivitis, itchiness, and runny nose. Allergies can play a

major role in conditions such as asthma. In some people, severe allergies to environmental or

dietary allergens or to medication may result in life-threatening anaphylactic reactions and

potentially death. A variety of tests now exist to diagnose allergic conditions; these include

testing the skin for responses to known allergens or analyzing the blood for the presence and

levels of allergen-specific IgE. Treatments for allergies include allergen avoidance, use of

anti-histamines, steroids or other oral medications, immunotherapy to desensitize the

response to allergen, and targeted therapy.
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Key Points:

1. Classification and history

The concept "allergy" was originally introduced in 1906 by the Viennese pediatrician

Clemens von Pirquet, after he noted that some of his patients were hypersensitive to

normally innocuous entities such as dust, pollen, or certain foods. Pirquet called this

phenomenon "allergy" from the Greek words allos meaning "other" and ergon meaning

"work". Historically, all forms of hypersensitivity were classified as allergies, and all

were thought to be caused by an improper activation of the immune system. Later, it

became clear that several different disease mechanisms were implicated, with the

common link to a disordered activation of the immune system. In 1963, a new

classification scheme was designed by Philip Gell and Robin Coombs that described four

types of hypersensitivity reactions, known as Type I to Type IV hypersensitivity. With

this new classification, the word "allergy" was restricted to only type I hypersensitivities

(also called immediate hypersensitivity), which are characterized as rapidly developing

reactions.

A major breakthrough in understanding the mechanisms of allergy was the discovery of

the antibody class labeled immunoglobulin E (IgE) - Kimishige Ishizaka and co-workers

were the first to isolate and describe IgE in the 1960s.

2. Signs and symptoms

Many allergens, such as dust or pollen, are airborne particles. In these cases, symptoms

arise in areas in contact with air, such as eyes, nose and lungs. For instance, allergic

rhinitis, also known as hay fever, causes irritation of the nose, sneezing, and itching and

redness of the eyes. Inhaled allergens can also lead to asthmatic symptoms, caused by

narrowing of the airways (bronchoconstriction) and increased production of mucus in the

lungs, shortness of breath (dyspnea), coughing and wheezing.

Aside from these ambient allergens, allergic reactions can result from foods, insect stings,

and reactions to medications like aspirin and antibiotics such as penicillin. Symptoms of

food allergy include abdominal pain, bloating, vomiting, diarrhoea, itchy skin, and

swelling of the skin during hives. Food allergies rarely cause respiratory (asthmatic)
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reactions, or rhinitis. Insect stings, antibiotics, and certain medicines produce a systemic

allergic response that is also called anaphylaxis; multiple organ systems can be affected,

including the digestive system, the respiratory system, and the circulatory system.

Depending of the rate of severity, it can cause cutaneous reactions, bronchoconstriction,

edema, hypotension, coma, and even death. This type of reaction can be triggered

suddenly, or the onset can be delayed. The severity of this type of allergic response often

requires injections of epinephrine, sometimes through a device known as the Epi-Pen

auto-injector. The nature of anaphylaxis is such that the reaction can seem to be

subsiding, but may recur throughout a prolonged period of time.

Substances that come into contact with the skin, such as latex, are also common causes of

allergic reactions, known as contact dermatitis or eczema. Skin allergies frequently cause

rashes, or swelling and inflammation within the skin, in what is known as a "wheal and

flare" reaction characteristic of hives and angioedema.

3. Cause

Risk factors for allergy can be placed in two general categories, namely host and

environmental factors. Host factors include heredity, sex, race, and age, with heredity

being by far the most significant. There have been recent increases in the incidence of

allergic disorders, however, that cannot be explained by genetic factors alone. The four

main environmental candidates are alterations in exposure to infectious diseases during

early childhood, environmental pollution, allergen levels, and dietary changes.

4. Genetic basis

Allergic diseases are strongly familial: identical twins are likely to have the same allergic

diseases about 70% of the time; the same allergy occurs about 40% of the time in non-

identical twins. Allergic parents are more likely to have allergic children, and their

allergies are likely to be more severe than those from non-allergic parents. Some

allergies, however, are not consistent along genealogies; parents who are allergic to

peanuts may have children who are allergic to ragweed. It seems that the likelihood of

developing allergies is inherited and related to an irregularity in the immune system, but

the specific allergen is not.
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The risk of allergic sensitization and the development of allergies varieswith age, with

young children most at risk. Several studies have shown that IgE levels are highest in

childhood and fall rapidly between the ages of 10 and 30 years. The peak prevalence of

hay fever is highest in children and young adults and the incidence of asthma is highest in

children under 10. Overall, boys have a higher risk of developing allergy than girls,

although for some diseases, namely asthma in young adults, females are more likely to be

affected. Sex differences tend to decrease in adulthood. Ethnicity may play a role in some

allergies, however racial factors have been difficult to separate from environmental

influences and changes due to migration. Interestingly, it has been suggested that different

genetic loci are responsible for asthma, specifically, in people of Caucasian, Hispanic,

Asian, and African origins.

5. Environmental factors

International differences have been associated with the number of individuals within a

population that suffer from allergy. Allergic diseases are more common in industrialized

countries than in countries that are more traditional or agricultural, and there is a higher

rate of allergic disease in urban populations versus rural populations, although these

differences are becoming less defined.

Exposure to allergens, especially in early life, is an important risk factor for allergy.

Alterations in exposure to microorganisms is the most plausible explanation, at present,

for the increase in atopic allergy. Since children that live in large families or overcrowded

households, or attend day care, have a reduced incidence of allergic disease, a relationship

has been proposed between exposures to bacteria and viruses during childhood, and

protection against the development of allergy, which has been called the "hygiene

hypothesis". Exposure to endotoxin and other components of bacteria may reduce atopic

diseases. Endotoxin exposure reduces release of inflammatory cytokines such as TNF-α,

IFNγ, interleukin-10, and interleukin-12 from white blood cells (leukocytes) that circulate

in the blood. Certain microbe-sensing proteins, known as Toll-like receptors, found on the

surface of cells in the body are also thought to be involved in these processes.

Gutworms and similar parasites are present in untreated drinking water in developing

countries, and were present in the water of developed countries until the routine

chlorination and purification of drinking water supplies. Recent research has shown that
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some common parasites, such as intestinal worms (e.g. hookworms), secrete chemicals

into the gut wall (and hence the bloodstream) that suppress the immune system and

prevent the body from attacking the parasite. This gives rise to a new slant on the hygiene

hypothesis theory that co-evolution of man and parasites has led to an immune system

that only functions correctly in the presence of the parasites. Without them, the immune

system becomes unbalanced and oversensitive. In particular, research suggests that

allergies may coincide with the delayed establishment of gut flora in infants. However,

the research to support this theory is conflicting, with some studies performed in

Chinaand Ethiopiashowing an increase in allergy in people infected with intestinal

worms. Clinical trials have been initiated to test the effectiveness of certain worms in

treating some allergies. It may be that the term 'parasite' could turn out to be

inappropriate, and in fact a hitherto unsuspected symbiosis is at work

Topic : Drugs For Bacterial Infections

Topic Objective:

At the end of the topic student will able to understand:

 Bacterial or viral

 Comparison of Viral And Bacterial Infection

Definition/Overview:

An infection is the detrimental colonization of a host organism by a foreign species. In an

infection, the infecting organism seeks to utilize the host's resources to multiply (usually at

the expense of the host). The infecting organism, or pathogen, interferes with the normal

functioning of the host and can lead to chronic wounds, gangrene, loss of an infected limb,

and even death. The host's response to infection is inflammation. Colloquially, a pathogen is

usually considered a microscopic organism though the definition is broader, including feces,

parasites, fungi, viruses, prions, and viroids. A symbiosis between parasite and host, whereby

the relationship is beneficial for the former but detrimental to the latter, is characterised as
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parasitism. The branch of medicine that focuses on infections and pathogens is infectious

disease.

A secondary infection is an infection that occurs during or following treatment of another

already existing primary infection.

Key Points:

1. Bacterial or viral

Bacterial and viral infections can both cause similar symptoms such as malaise, fever, and

chills. It can be difficult, even for a doctor to distinguish which is the cause of a specific

infection. It's important to distinguish, because viral infections cannot be cured by

antibiotics.

2. Comparison of Viral And Bacterial Infection

Comparison of viral and bacterial infection

Characteristic Viral Bacterial

Typical

symptoms

In general, viral infections are

systemic. This means they involve

many different parts of the body or

more than one body system at the

same time; i.e. a runny nose, sinus

congestion, cough, fever, body aches

etc.They can be local at times as in

viral conjunctivitis or "pink eye" and

herpes. Only a few viral infections are

painful, like herpes. The pain of viral

infections is often described as itchy

or burning.,

The classic symptoms of a bacterial

infection are localized Redness,

Heat, Swelling and Pain. In ancient

Rome the terms were; Rubor, Calor,

Turgor, and Dolor. One of the

hallmarks of a bacterial infection is

local pain, pain that is in a specific

part of the body. For example,if you

get cut and the cut gets infected

with a bacterium, it will be painful

right where the infection is. If you

have a sore throat and the infection

is bacterial, one side of the throat is

often more sore than the other. An

ear infection is usually bacterial if

one ear hurts and the other doesn't.
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An infection that produces pus is

not always bacterial.

Cause Pathogenic viruses Pathogenic bacteria

Topic : Drugs For Fungal, Protozoan, And Helminth Infections

Topic Objective:

At the end of the topic student will able to understand:

 Infection

 Some Terms

 Bacteria

 Viruses

 Real-Life Applications

 Bacteria and Humans

 Bacterial Infections

 Viral Infections

 The Ever Elusive Virus

 Fighting the Invisible War

 Bacteriology and Anti-Sepsis

 Germ Theory

 Antibiotics

Definition/Overview:

The term infection refers to a state in which parasitic organisms attach themselves to the

body, or to the inside of the body, of another organism, causing contamination and disease in

the host organism. Parasite refers generally to any organism that lives at the expense of

another organism, on which it depends for support. Numerous parasites and the diseases they

cause are discussed in the essay Parasites and Parasitology; in the present context, we are

concerned primarily with infections that relate to bacteria and viruses.
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Key Points:

1. Infection

Infections fall into two general categories: exogenous, or those that originate outside the

body, and endogenous, which occur when the body's resistance is lowered. Examples of

exogenous infection include catching a cold by drinking after someone else from the

same glass; coming down with salmonella after ingesting under-cooked eggs, meat, or

poultry; getting rabies from a dog bite; or contracting syphilis, AIDS (acquired

immunodeficiency syndrome), or some other sexually transmitted disease from an

infected partner.

Any number of factorslack of sleep, prolonged exposure to extreme cold or moisture, and

so oncan lower the body's resistance, opening the way for an endogenous infection.

Malnutrition, illness, and trauma also can be factors in endogenous infection. Substance

abuse, whether it be the use of tobacco in its many forms, excessive drinking, or drug use,

lowers the body's resistance. Furthermore, all of these behaviors tend to be coupled with

poor eating habits, which invite infection by denying the body the nutrients it needs.

2. Some Terms

A whole array of terminology attends the study of infection and infectious diseases, a

subject that is touched upon in the present context but explored at length in its own essay

as well. Among these terms are the names for the different branches of study relating to

infection, its agents, and the resulting diseases. Although germ theory is a term (defined

later) that is used widely in the context of infection, germ itselfa common word in

everyday lifeis not used as much as microorganism or pathogen. The latter word refers to

disease-carrying parasites, which are usually microorganisms. Two of the principal types

of pathogen, bacteria and viruses, are discussed later in this essay.

Words relating to the effects of infectious agents include epidemic, an adjective meaning

"affecting or potentially affecting a large proportion of a population"; as a noun, the word

refers to an epidemic disease. Pandemic also doubles as an adjective, meaning "affecting

an extremely high proportion of a population over a wide geographic area," and a noun,
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referring to a disease of pandemic proportions. Areas of study relating to pathogens, their

effects, and the prevention of those effects include the following.

 Bacteriology: An area of the biological sciences concerned with bacteria, including their

importance in medicine, industry, and agriculture)

 Epidemiology: An area of the medical sciences devoted to the study of disease, including its

incidence, distribution, and control within a population)

 Etiology: A branch of medical study concerned with the causes and origins of disease. Also, a

general term referring to all the causes of a particular disease or condition)

 Immunology: The study of the immune system, immunity, and immune responses)

 Pathology: The study of the essential nature of diseases)

 Virology: The study of viruses

 In addition, there are several terms relating to the prevention of infection.

 Antibiotic: A substance produced by, or derived from, a microorganism, which in diluted

form is capable of killing or at least inhibiting the action of another microorganism.

Antibiotics typically are not effective against viruses.

 Antisepsis: The practice of inhibiting the growth and multiplication of microorganisms)

 Germ theory: A theory in medicine, widely accepted today, that infections, contagious

diseases, and other conditions are caused by the actions of microorganisms)

 Immunity: A condition of being able to resist a particular disease, particularly through means

that prevent the growth and development of pathogens or counteract their effects

 Inoculation: The prevention of a disease by the introduction to the body, in small quantities,

of the virus or other microorganism that causes the disease

 Vaccine: A preparation containing microorganisms, usually either weakened or dead, which

are administered as a means of increasing immunity to the disease caused by those

microorganisms

 Some of these words appear in this essay and others in related essays on infectious diseases

and immunity.

3. Bacteria

Five major groups of microorganisms are responsible for the majority of infections. They

include protozoa and helminths, or wormsboth of which are considered in Parasites and

Parasitologyas well as bacteria and viruses. Bacteria and viruses often are discussed,
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along with fungi (the fifth major group), in the context of infection and infectious

diseases. In the present context, however, we limit our inquiry to viruses and bacteria.

Bacteria are very small organisms, typically consisting of one cell. They are prokaryotes,

a term referring to a type of cell that has no nucleus. In eukaryotic cells, such as those of

plants and animals, the nucleus controls the cell's functions and contains its genes. Genes

carry deoxyribonucleic acid (DNA), which determines the characteristics that are passed

on from one generation to the next. The genetic material of bacteria is contained instead

within a single, circular chain of DNA.

Members of kingdom Monera, which also includes blue-green algae, bacteria generally

are classified into three groups based on their shape: spherical (coccus), rodlike (bacillus),

or spiralor corkscrew-shaped (spirochete). Some bacteria also have a shape like that of a

comma and are known as vibrio. Spirochetes, which are linked to such diseases as

syphilis, sometimes are considered a separate type of creature; hence, Monera

occasionally is defined as consisting of blue-green algae, bacteria, and spirochetes. The

cytoplasm (material in the cell interior) of all bacteria is enclosed within a cell membrane

that itself is surrounded by a rigid cell wall. Bacteria produce a thick, jellylike material on

the surface of the cell wall, and when that material forms a distinct outer layer, it is

known as a capsule. Many rod, spiral, and comma-shaped bacteria have whiplike limbs,

known as flagella, attached to the outside of their cells. They use these flagella for

movement by waving them back and forth. Other bacteria move simply by wiggling the

whole cell back and forth, whereas still others are unable to move at all.

Bacteria most commonly reproduce by fission, the process by which a single cell divides

to produce two new cells. The process of fission may take anywhere from 15 minutes to

16 hours, depending on the type of bacterium. Several factors influence the rate at which

bacterial growth occurs, the most important being moisture, temperature, and pH, or the

relative acidity or alkalinity of the substance in which they are placed. Bacterial

preferences in all of these areas vary: for example, there are bacteria that live in

hydrothermal vents, or cracks in the ocean floor, where the temperature is about 660F

(350C), and some species survive at a pH more severe than that of battery acid. Most

bacteria, however, favor temperatures close to that of the human body98.6F (37C)and pH

levels only slightly more or less acidic than water. Since they are composed primarily of

water, they thrive in a moist environment.
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4. Viruses

One of the interesting things about bacteria is their simplicity, coupled with the

extraordinary complexity of their interactions with other organisms. As simple as bacteria

are, however, viruses are vastly more simple. Furthermore, the diseases they can cause in

other organisms are at least as complex as those of bacteria, and usually much more

difficult to defeat. Whereas there are "good" bacteria. There is something downright

creepy about viruses, which are not exactly classifiable as living things; in fact, a virus is

really nothing more than a core of either DNA or RNA (ribonucleic acid), surrounded by

a shell of protein.

Two facts separate viruses from the world of the truly living. First, unlike all living things

(even bacteria), viruses are not composed of even a single cell, and, second, a virus has no

life if it cannot infect a host cell. When we say "no life" in this context, we truly mean no

life. Although parasites, including bacteria and those species discussed in Parasites and

Parasitology, depend on other organisms to serve as hosts, they can live when they are

between hosts. They are rather like a person between jobs: without other means of

support, the person eventually will go broke or starve, but typically such a person can

hang on for a few months until he or she finds a new job. A virus without a host, on the

other hand, is simply not alivenot dead, like a formerly living thing, but more like a

machine that has been switched off.

Once a virus enters the body of a host, it switches on, and the result is truly terrifying. In

order to produce new copies of itself, a virus must use the host cell's reproductive

"machinery"that is, the DNA. The newly made viruses then leave the host cell, sometimes

killing it in the process, and proceed to infect other cells within the organism. As for the

organisms that viruses target, their potential victims include the whole world of living

things: plants, animals, and bacteria. Viruses that affect bacteria are called

bacteriophages, or simply phages. Phages are of special importance, because they have

been studied much more thoroughly than most viruses; in fact, much of what virologists

now know about viruses is based on the study of phages.
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5. Real-Life Applications

5.1. Bacteria and Humans

Not all bacteria are harmful; in fact, some even are involved in the production of foods

consumed by humans. For example, bacteria that cause milk to become sour are used in

making cottage cheese, buttermilk, and yogurt. Vinegar and sauerkraut also are produced

by the action of bacteria on ethyl alcohol and cabbage, respectively. Other bacteria, most

notably Escherichia coli (E. coli) in the human intestines, make it possible for animals to

digest foods and even form vitamins in the course of their work. Others function as

decomposers, aiding in the chemical breakdown of organic materials, while still others

help keep the world a cleaner place by consuming waste materials, such as feces.

Despite its helpful role in the body, certain strains of E. coli are dangerous pathogens that

can cause diarrhea, bloody stools, and severe abdominal cramping and pain. The

affliction is rarely fatal, though in late 1992 and 1993 four people died during the course

of an E. coli outbreak in Washington,Idaho, California, and Nevada. More often the

outcome is severe illness that may bring on other conditions; for example, two teenagers

among a group of 11 who became sick while attending a Texascheerleading camp had to

receive emergency appendectomies. The pathogen is usually transmitted through under-

cooked foods, and sometimes through other means; for example, a small outbreak in the

Atlanta area in the late 1990s occurred in a recreational water park.

6. Bacterial Infections

Many bacteria attack the skin, eyes, ears, and various systems in the body, including the

nervous, cardiovascular, respiratory, digestive, and genitourinary (i.e., reproductive and

urinary) systems. The skin is the body's first line of defense against infection by bacteria

and other microorganisms, although it supports enormous numbers of bacteria itself.

Bacteria play a major role in a skin condition that is the bane of many a young man's

(and, less frequently, a young woman's) existence: acne. Pimples or "zits," known

scientifically as Acne vulgaris, constitute one of about 50 varieties of acne, or skin

inflammation, which are caused by a combination of heredity, hormones, and

bacteriaparticularly a species known as Propionibacterium acnes. When a hair follicle

becomes plugged by sebum, a fatty substance secreted by the sebaceous, or oil, glands,
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this forms what we know as a blackhead; a pimple, on the other hand, results when a

bacterial infection, brought about by P. acnes, inflames the blackhead and turns it red. For

this reason, antibiotics may sometimes cure acne or at least alleviate the worst symptoms.

Acne may seem like a life-and-death issue to a teenager, but it goes away eventually. On

the other hand, toxic shock syndrome (TSS), caused by other bacteria at the surface of the

skinspecies of Staphylococcus and Streptococcuscan be extremely dangerous. The early

stages of TSS are characterized by flulike symptoms, such as sudden fever, fatigue,

diarrhea, and dizziness, but in a matter of a few hours or days the blood pressure drops

dangerously, and a sunburn-like rash forms on the body. Circulatory problems arise as a

result of low blood pressure, and some extremities, such as the fingers and toes, are

deprived of blood as the body tries to shunt blood to vital organs. If the syndrome is

severe enough, gangrene may develop in the fingers and toes.

In 1980, several women in the United Statesdied from TSS, and several others were

diagnosed with the condition. As researchers discovered, all of them had been

menstruating and using high-absorbency tampons. It appears that such tampons provide

an environment in which TSS-causing bacteria can grow, and this led to

recommendations that women use lower-absorbency tampons if possible, and change

them every two to four hours. Since these guidelines were instituted, the incidence of

toxic shock has dropped significantly, to between 1 and 17 cases per 100,000

menstruating women.

Many bacteria produce toxins, poisonous substances that have effects in specific areas of

the body. An example is Clostridium tetani, responsible for the disease known as tetanus,

in which one's muscles become paralyzed. A related bacterium, C. botulinum, releases a

toxin that causes the most severe form of food poisoning, botulism. Salmonella poisoning

comes from another genus, Salmonella, which includes S. typhi, the cause of typhoid

fever.

7. Viral Infections

With viruses, as we have noted, there is no need even to discuss "good" kinds, because

there is no such thingall viruses are harmful, and most are killers. The particular strains of

virus that attack animals have introduced the world to a variety of ailments, ranging from
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the common cold to AIDS and some types of cancer. Other diseases related to viral

infections are hepatitis, chicken pox, smallpox, polio, measles, and rabies.

One reason why physicians and scientists have never found a cure for the common cold is

that it can be caused by any one of about 200 viruses, including rhinoviruses,

adenoviruses, influenza viruses, parainfluenza viruses, syncytial viruses, echoviruses, and

coxsackie viruses. Each has its own characteristics, its favored method of transmission,

and its own developmental period. These viruses can be transmitted from one person to

another by sneezing on the person, shaking hands, or handling an object previously

touched by the infected person. Surprisingly, some more direct forms of contact with an

infected person, as in kissing, seldom spread viruses.

A group of viruses called the orthomyxoviruses transmit influenza, an illness usually

characterized by fever, muscle aches, fatigue, and upper respiratory obstruction and

inflammation. The most common complication of influenza is pneumonia, a disease of

the lungs that may be viral or bacterial. The viral form of pneumonia that goes hand in

hand with influenza can be very severe, with a high mortality (death) rate; by contrast,

bacterial pneumonia, which typically appears five to ten days after the onset of flu, can be

treated with antibiotics.

8. The Ever Elusive Virus

Viruses are tricky. Because their generations are very short and their structures extremely

simple, they are constantly mutating (altering their DNA and hence their heritable traits)

and thus becoming less susceptible to vaccines. This is the reason why flu vaccine has to

be prepared a new each year to target the current strains, and even then the vaccine is far

less than universally effective. On the other hand, vaccination has a high rate of success

for strains of virus that undergo little mutationfor example, the smallpox virus.

One particularly elusive type of virus is known as a retrovirus, which reverses the normal

process by which living organisms produce proteins. Ordinarily, DNA in the cell's

nucleus carries directions for the production of new protein. Coded messages in the DNA

molecules are copied into RNA molecules, which direct the manufacture of new protein.

In retroviruses, that process is reversed, with viral RNA used to make new viral DNA,

which then is incorporated into host cell DNA, where it is used to direct the manufacture
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of new viral protein. Among the diseases caused by retroviruses is AIDS, discussed in

Infectious Diseases and The Immune System.

9. Fighting the Invisible War

Every day of our lives, we are at war with microorganisms, both individually and as a

species. It is a war that has lasted for several million years, with billions of lives in the

balance, yet it is an invisible war. Up until a few centuries ago, in fact, we had no idea

what we were fighting. Before the advent of germ theory, the most scientific theories of

disease blamed them either on an imbalance of "humors" (blood, phlegm, yellow bile, and

green bile), or on inhaling bad air. These were the most advanced ideas, the ones held by

men of learning; most of the populace, by contrast, believed that disease was caused by

evil spirits, cast upon individuals or populations by an angry God as punishment for

disobedience.

Personal hygiene and public health were completely foreign concepts: not only did people

bathe infrequently, but they also thought nothing of throwing trashincluding rotting food

and even human excrementinto the city streets. This image of trash in the streets may call

to mind a city of medieval Western Europe, a place and time widely known for its filth,

squalor, and ignorance. Yet such an image also describes Athensduring the fifth century

B.C., when human imagination, wisdom, and appreciation for beauty reached perhaps

their highest points in all of history. In the Athens of Socrates, Herodotus, Hippocrates,

and Sophocles, the streets were piled with trash and crawling with vermin. In fact, this

lack of concern for cleanliness contributed directly to the end of the Greek golden age,

sometimes known as the Age of Pericles, after Athens's great leader (495-425 B.C.)who

died in a great plague that swept the germ-ridden city.

10. Bacteriology and Anti-Sepsis

The first inkling of any etiology other than that of imbalanced humors and demons was

the work of the Italian physician Girolamo Fracastoro (ca. 1483-1553), who put forth the

theory that disease is caused by particles so small they are almost imperceptible. The

invention of the microscope in 1590 made it possible to glimpse those particles, which

Holland's Anton van Leeuwenhoek (1632-1723)the first human being to observe bacteria

and other microorganismsdubbed animalcules, or "tiny animals." The German scholar
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Athanasius Kircher (1601-1680) also observed "tiny worms" in the blood and pus of

plague victims and theorized that they were the source of the infection. This was the first

theory that dealt with microbial agents as infectious organisms.

In 1848 Ignaz P. Semmelweis (1818-1865), a Hungarian physician working in German

hospitals, came up with a novel idea: after examining the bodies of women who had died

of puerperal (childbed) fever, he suggested that doctors should wash their hands in a

solution of chlorinated lime water before touching a pregnant patient. Semmelweis's idea

resulted in a drastic reduction of puerperal fever cases, but his colleagues denounced his

outlandish notion as a useless and foolish waste of time. Six years later, in 1854, modern

epidemiology was born when the English physician John Snow (1813-1858) determined

that the source of a cholera epidemic in Londoncould be traced to the contaminated water

of the Broad Street pump. After he ordered the pump closed, the epidemic ebbedand still

many physicians refused to believe that invisible organisms could spread disease.

11. Germ Theory

A major turning point came just three years later, in 1857, when the great French chemist

and microbiologist Louis Pasteur (1822-1895) discovered that heating beer and wine to a

certain temperature killed bacteria that caused these liquids to spoil or turn into vinegar.

Thus was born the process of pasteurization, still used today to purify such foods as milk,

because, as Pasteur observed, "There are similarities between the diseases of animals or

man and the diseases of beer and wine." Pasteur also dealt the final blow to spontaneous

generation, a centuries-old belief that living organisms could originate from nonliving

matter. As he showed in 1861, microorganisms present in the air can contaminate

solutions that seem sterile.

Then, in 1876, the German physician Robert Koch (1843-1910) proved what Kircher had

postulated two centuries earlier: that bacteria can cause diseases. Koch showed that the

bacterium Bacillus anthracis was the source of anthrax in cattle and sheep and generalized

the methodology he had used in that situation to form a specific set of guidelines for

determining the cause of infectious diseases. Known as Koch's postulates, these

guidelines define a truly infectious agent as one that can be isolated from an infected

animal, cultured in a laboratory setting, introduced into a healthy animal to produce the

same infection as in the first animal, and isolated again from the second animal. These
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ideas formed the basis of research into bacterial diseases and are still dominant in the

sciences devoted to the study of disease.

Koch's postulates helped usher in what has been called the golden era of medical

bacteriology. Between 1879 and 1889 German microbiologists isolated the organisms that

cause cholera, typhoid fever, diphtheria, pneumonia, tetanus, meningitis, and gonorrhea

as well the Staphylococcus and Streptococcus organisms. Even as Koch's work was

influencing the development of the germ theory, the influence of the English physician

Joseph Lister (1827-1912) was being felt in operating rooms. Building on the work of

both Semmelweis and Pasteur, Listerfor whom the well-known antiseptic mouthwash

Listerine was namedbegan soaking surgical dressings in carbolic acid, or phenol, to

prevent postoperative infection.

12. Antibiotics

Whereas antisepsis was the great battleground of the invisible war during the nineteenth

century, in the twentieth century the most important struggle concerned the development

of antibiotics. The first effective medications to fight bacterial infection in humans were

sulfa drugs, developed in the 1930s. They work by blocking the growth and

multiplication of bacteria and were initially effective against a broad range of bacteria,

but many strains of bacteria have evolved resistance to them. Today, sulfa drugs are used

most commonly in the treatment of urinary tract infections and for preventing infection of

burn wounds.

The importance of sulfa drugs was eclipsed by that of penicillin, first discovered in 1928

by the British bacteriologist Alexander Fleming (1881-1955). Working in his laboratory,

Fleming noticed that a mold that had fallen accidentally into a bacterial culture killed the

bacteria. Having identified the mold as the fungus Penicillium notatum, Fleming made a

juice with it that he called penicillin. He administered it to laboratory mice and

discovered that it killed bacteria in the mice without harming healthy body cells.

It would be more than a decade before the development of a form of penicillin that could

be synthesized easily. This drug arrived on the scene in 1941just in time for the years of

heaviest fighting in World War IIand after the war pharmaceutical companies began to

manufacture numerous varieties of antibiotic. By the last decade of the twentieth century,
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however, a new problem emerged: bacteria were becoming resistant to antibiotics. This

has been the case with medications used to treat conditions ranging from children's ear

infections to tuberculosis.

An example is amoxicillin, a penicillin derivative developed in the late twentieth century.

Many pediatricians found it a better treatment than penicillin for ear infections, because it

did not tend to cause allergic reactions sometimes associated with the other antibiotic.

However, by the late 1990s evidence surfaced indicating that certain types of bacteria had

developed a protein that rendered amoxicillin ineffective against ear infections. Critics of

amoxicillin (or of antibiotic treatments in general) maintained that widespread

prescription of the antibiotic actually helped create that situation, because the bacteria

developed the protein mutation defensively. Because of these and similar concerns

associated with antibiotics, doctors have begun taking measures toward controlling the

spread of antibiotic-resistant diseases, for instance by prescribing antibiotics only when

absolutely necessary. Research into newer types and combinations of drugs is ongoing, as

is research regarding the development of vaccines to prevent bacterial infections

Topic : Drugs For Viral Infections

Topic Objective:

At the end of the topic student will able to understand:

 The Guanosine Analogue Aciclovir

 The Antiviral Drug Zidovudine - Azt

 Viral Infections

Definition/Overview:

A virus (from the Latin virus meaning "toxin" or "poison"), is a sub-microscopic infectious

agent that is unable to grow or reproduce outside a host cell. Each viral particle, or virion,

consists of genetic material, DNA or RNA, within a protective protein coat called a capsid.

The capsid shape varies from simple helical and icosahedral (polyhedral or near-spherical)

forms, to more complex structures with tails or an envelope. Viruses infect all cellular life
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forms and are grouped into animal, plant and bacterial types, according to the type of host

infected.

Key Points:

1. Viral Infections

Some viruses can cause life-long or chronic infections, where the viruses continue to

replicate in the body despite the hosts' defense mechanisms. Biologists debate whether or

not viruses are living organisms. Some consider them non-living as they do not meet all

the criteria used in the common definitions of life. For example, unlike most organisms,

viruses do not have cells. However, viruses have genes and evolve by natural selection.

Others have described them as organisms at the edge of life. Viral infections in human

and animal hosts usually result in an immune response and disease. Often, a virus is

completely eliminated by the immune system. Antibiotics have no effect on viruses, but

antiviral drugs have been developed to treat life-threatening infections. Vaccines that

produce lifelong immunity can prevent viral infections.

2. The Antiviral Drug Zidovudine - Azt

Over the past twenty years, the development of antiviral drugs has increased rapidly. This

has been driven by the AIDS epidemic. Antiviral drugs are often nucleoside analogues,

(fake DNA building blocks), which viruses incorporate into their genomes during

replication. The life-cycle of the virus is then halted because the newly synthesized DNA

is inactive. This is because these analogues lack the hydroxyl groups which along with

phosphorus atoms, link together to form the strong "backbone" of the DNA molecule.

This is called DNA chain termination. Examples of nucleoside analogues are aciclovir for

Herpes virus infections and lamivudine for HIV and Hepatitis B virus infections.

Aciclovir is one of the oldest and most frequently prescribed antiviral drugs.

3. The Guanosine Analogue Aciclovir

 Other antiviral drugs in use target different stages of the viral life cycle. HIV is dependent on

a proteolytic enzyme called the HIV-1 protease for it to become fully infectious. There is a

class of drugs called protease inhibitors which have been designed to inactivate the enzyme.
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 Hepatitis C is caused by an RNA virus. In 80% of people infected, the disease is chronic, and

without treatment, they are infected and infectious for the remainder of their lives. However,

there is now an effective treatment using the nucleoside analogue drug ribavirin combined

with interferon. The treatment of chronic carriers of the Hepatitis B virus by using a similar

strategy using lamivudine is being developed

Topic : Drugs For Neoplasia

Topic Objective:

At the end of the topic student will able to understand:

 Neoplasia

 Difficulty Of Definition

 Clonality

Definition/Overview:

Neoplasia: Neoplasia (new growth in Greek) is the abnormal proliferation of cells, resulting

in a neoplasm. Neoplasia is the scientific term for the group of diseases commonly called

tumor or cancer. Because neoplasia includes very different diseases, it is difficult to find a

definition that describes them all. The definition of the British oncologist R.A. Willis is

widely cited:

A neoplasm is an abnormal mass of tissue, the growth of which exceeds and is uncoordinated

with that of the normal tissues, and persists in the same excessive manner after cessation of

the stimulus which evoked the change.

Key Points:

1. Neoplasia

A neoplasm can be benign, potentially malignant (pre-cancer) or malignant (cancer).

Benign neoplasms include uterine fibroids and melanocytic nevi (skin moles). They do

not transform into cancer.
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Potentially malignant neoplasms include carcinoma in situ. They do not invade and

destroy but, given enough time, will transform into a cancer.

Malignant neoplasms are commonly called cancer. They invade and destroy the

surrounding tissue, may form metastases and eventually kill the host.

2. DifficultyOf Definition

A precise and all-encompassing definition of neoplasm has proven elusive. A neoplasm

has been defined as an uncontrolled and progressive growth, although this definition is

criticized because some neoplasms, such as nevi, are not progressive.

Some sources consider a neoplasm to be synonymous with a tumor or unusual mass of

tissue. This is criticized because many neoplasms form no mass, including cervical

intraepithelial neoplasia, anal intraepithelial neoplasia, and leukemia.

Biological properties of neoplastic cells

The structure of a neoplasm is less organized than that of the surrounding tissue.

3. Clonality

Neoplastic tumors often contain more than one type of cell, but their initiation and

continued growth is usually dependent on a single population of neoplastic cells. These

cells are usually presumed to be clonal - that is, they are descended from a single

progenitor cell.

The neoplastic cells typically bear common genetic or epigenetic abnormalities, an

evidence of clonality. For some types of neoplasm, e.g. lymphoma and leukemia, the

demonstration of clonality is now considered to be necessary (though not sufficient) to

define a cellular proliferation as neoplastic

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

167
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Topic : Drugs For Upper Respiratory Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Signs And Symptoms

 Treatment

Definition/Overview:

Respiratory Disease is the term for diseases of the respiratory system. These include diseases

of the lung, pleural cavity, bronchial tubes, trachea, upper respiratory tract and of the nerves

and muscles of breathing. Respiratory disease ranges from mild and self-limiting such as the

common cold to life-threatening such as bacterial pneumonia or pulmonary embolism. They

are a common and important cause of illness and death. In the US, Adults average between 2

and 4 colds a year, children between 6 and 10. One in seven people in the UK is affected by

some form of chronic lung disease, most commonly chronic obstructive pulmonary disease

and asthma . Respiratory disease is responsible for over 10% of hospitalizations and over

16% of deaths in Canada. The study of respiratory disease is known as pulmonology. A

doctor who specializes in respiratory disease is known as a pulmonologist, a chest medicine

specialist, a respiratory medicine specialist, a respirologist or a thoracic medicine specialist.

Key Points:

1. Signs And Symptoms

The most common upper respiratory tract infection is the common cold however

infections of specific organs of the upper respiratory tract such as sinusitis, tonsillitis,

otitis media, pharyngitis and laryngitis are also considered upper respiratory tract

infections. Acute upper respiratory tract infections include rhinosinusitis (common cold),

sinusitis, pharyngitis/tonsillitis, laryngitis and sometimes bronchitis. Symptoms of URTI's

commonly include nasal congestion, cough, running nose, sore throat, fever, facial

pressure and sneezing. Onset of the symptoms usually begins after 1-3 days after

exposure to a microbial pathogen, most commonly a virus. The duration of the symptoms
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is typically 7 to 10 days but may persist longer. Up to 15% of acute pharyngitis cases may

be caused by bacteria, commonly Group A streptococcus in Streptococcal pharyngitis

("Strep Throat"). Generally, patients with strep throat start with a sore throat as their first

symptom and usually do not have runny nose or cough or sneezing. Pain and pressure of

the ear caused by a middle ear infection (Otitis media) and the reddening of the eye

caused by Viral Conjunctivitis are often associated with upper respiratory infections.

Influenza (the flu) is a more systemic illness which can also involve the upper respiratory

tract.

2. Treatment

Judicious use of antibiotics can decrease unnecessary adverse effects of antibiotics as well

as out-of-pocket costs to the patient. But more importantly, decreased antibiotic usage

will prevent the rise of drug resistant bacteria, which is now a growing problem in the

world. International, as well as local US health agencies, have been strongly encouraging

physicians to decrease the prescribing of antibiotics to treat common upper respiratory

tract infections because antibiotic usage does not significantly reduce recovery time for

these viral illnesses.

Some have advocated a delayed antibiotic approach to treating URIs which seeks to

reduce the consumption of antibiotics while attempting to maintain patient satisfaction.

Most studies show no difference in improvement of symptoms between those treated with

antibiotics right away and those with delayed prescriptions.[2] Most studies also show no

difference in patient satisfaction, patient complications, symptoms between delayed and

no antibiotics. It should be noted that a strategy of "no antibiotics" results in even less

antibiotic use than a strategy of "delayed antibiotics". Until more effective treatments are

available to treat the common respiratory viruses responsible for the majority of cases,

treatment of URIs with rest, increased fluids, and symptomatic care with over-the-counter

medications will remain the treatment of choice. However, in certain higher risk patients

with underlying lung disease, such as chronic obstructive pulmonary disease (COPD),

evidence does exist to support the treatment of URIs with antibiotics to shorten the course

of illness and decrease treatment failure. The use of Vitamin C in the prevention and

treatment of upper respiratory infections has been suggested since the initial isolation of

vitamin C in the1930s. Several studies have failed to demonstrate that vitamin C

supplementation reduces the incidence of colds in the normal healthy population,
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indicating that routine large dose prophylaxis with Vitamin C is not beneficial in

widespread community usage. Some evidence exists to indicate that it could be justified

in persons exposed to brief periods of severe physical exercise and/or cold environments.

The evidence does not support the use of Vitamin C at the onset of colds as effective

therapy

Topic : Drugs For Lower Respiratory Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Disorders Of Breathing Mechanics

 Pulmonary Vascular Diseases

 Pulmonary Hamartoma

 Benign Tumours

 Malignant Tumours

 Respiratory Tumours

 Lower Respiratory Tract Infection

Definition/Overview:

Respiratory Disease is the term for diseases of the respiratory system. These include diseases

of the lung, pleural cavity, bronchial tubes, trachea, upper respiratory tract and of the nerves

and muscles of breathing. Respiratory disease ranges from mild and self-limiting such as the

common cold to life-threatening such as bacterial pneumonia or pulmonary embolism. They

are a common and important cause of illness and death. In the US, Adults average between 2

and 4 colds a year, children between 6 and 10. One in seven people in the UK is affected by

some form of chronic lung disease, most commonly chronic obstructive pulmonary disease

and asthma . Respiratory disease is responsible for over 10% of hospitalizations and over

16% of deaths in Canada. The study of respiratory disease is known as pulmonology. A

doctor who specializes in respiratory disease is known as a pulmonologist, a chest medicine

specialist, a respiratory medicine specialist, a respirologist or a thoracic medicine specialist.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

170
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Key Points:

1. Lower Respiratory Tract Infection

The most common lower respiratory tract infection in is pneumonia, a lung infection.

Pneumonia is usually caused by bacteria, particularly [[Streptococcus pneumoniae]] in

Western countries. Worldwide, tuberculosis is an important cause of pneumonia. Other

pathogens such as viruses and fungi can cause pneumonia for example severe acute

respiratory syndrome and pneumocystis pneumonia. A pneumonia may develop

complications such as a lung abscess, a round cavity in the lung caused by the infection or

an empyema, the spread of the infection to the pleural cavity.

2. Respiratory Tumours

Tumours of the respiratory system are either malignant or benign.

3. Malignant Tumours

Malignant tumours, or cancers of the respiratory system, particularly lung cancers, are a

major health problem responsible for 15% of all cancer diagnoses and 29% of all cancer

deaths. The majority of respiratory system cancers are attributable to smoking tobacco.

The major types of respiratory system cancer are:

 Small cell lung cancer

 Non-small cell lung cancer

 Adenocarcinoma

 Squamous cell carcinoma

 Large cell undifferentiated carcinoma

 Other lung cancers (carcinoid, Kaposis sarcoma, melanoma)

 Lymphoma

 Head and neck cancer

 Mesothelioma, usually caused by exposure to asbestos dust
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In addition, since many cancers spread via the bloodstream and the entire cardiac output

passes through the lungs, it common for cancer metastases to occur the lung. Breast

cancer may invade directly through local spread, and through lymph node metastases.

After metastasis to the liver, colon cancer frequently metastasizes to the lung. Prostate

cancer, germ cell cancer and renal cell carcinoma may also metastasize to the lung.

Treatment of respiratory system cancer depends on the type of cancer. Surgery (usually

removal of part of the lung, a lobectomy or an entire lung, a pneumonectomy),

chemotherapy and radiotherapy are all used. The chance of surviving lung cancer depends

on the cancer stage at the time the cancer is diagnosed and is only about 14-17% overall.

In the case of metastases to the lung, treatment can occasionally be curative but only in

certain, rare circumstances.

4. Benign Tumours

 Benign tumours are relatively rare causes of respiratory disease. Examples of benign tumours

are:

5. Pulmonary Hamartoma

 Congenital malformations such as pulmonary sequestration and congenital cystic

adenomatoid malformation (CCAM).

 Pleural cavity diseases

 Pleural cavity diseases include empyema and mesothelioma which are mentioned above.

 A collection of fluid in the pleural cavity is known as a pleural effusion. This may be due to

fluid shifting from the bloodstream into the pleural cavity due to conditions such as

congestive heart failure and cirrhosis. It may also be due to inflammation of the pleura itself

as can occur with infection, pulmonary embolus, tuberculosis, mesothelioma and other

conditions.

 A pneumothorax is a hole in the pleura covering the lung allowing air in the lung to escape

into the pleural cavity. The affected lung collapses like a deflated baloon. A tension

pneumothorax is a particularly severe form of this condition where the air in the pleural

cavity cannot escape, so the pneumothorax keeps getting bigger until it compresses the heart

and blood vessels, leading to a life threatening situation.
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6. Pulmonary Vascular Diseases

Pulmonary vascular diseases are conditions that affect the pulmonary circulation.

Examples of these conditions are:

Pulmonary embolism, a blood clot that forms in a vein, breaks free, travels through the

heart and lodges in the lungs (thromboembolism). Large pulmonary emboli are fatal,

causing sudden death. A number of other substances can also embolise to the lungs but

they are much more rare: fat embolism (particularly after bony injury), amniotic fluid

embolism (with complications of labour and delivery), air embolism (iatrogenic).

Pulmonary arterial hypertension, elevated pressure in the pulmonary arteries. It can be

idiopathic or due to the efects of another disease, particularly COPD. This can lead to

strain on the right side of the heart, a condition known as cor pulmonale.

Pulmonary edema, leakage of fluid from capillaries of the lung into the alveoli (or air

spaces). It is usually due to congestive heart failure.

Pulmonary hemorrhage, inflammation and damage to capillaries in the lung resulting in

blood leaking into the alveoli. This may cause blood to be coughed up. Pulmonary

hemhorrage can be due to auto-immune disorders such as Wegener's Granulomatosis and

Goodpasture's syndrome.

7. Disorders Of Breathing Mechanics

The brain co-ordinates breathing and sends messages via nerves to the muscles of

respiration. The muscles produce the movements of breathing. Disorders of the brains

control of breathing, the nerves or the muscles of respiration can affect the respiratory

system. Common disorders of breathing mechanics are:

 Obstructive sleep apnea

 Central sleep apnea

 Amyotrophic lateral sclerosis

 Guillan-Barre syndrome

 Myasthenia gravis
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Obesity is often associated with sleep apnea and can cause either an obstructive or a

restrictive pattern on spirometry. Obesity reduces the movement of the chest wall which

can, in extreme cases, result in the obesity-hypoventilation syndrome, a cause of

respiratory failure

Topic : Drugs For Peptic Ulcer Disease

Topic Objective:

At the end of the topic student will able to understand:

 Nausea, and lots of vomiting

 Complications

 Pathophysiology

 Stress and ulcers

 Differential diagnosis of epigastric pain

 Diagnosis

 Macroscopical appearance

 Microscopical appearance

 Treatment

 Epidemiology

 History

Definition/Overview:

A peptic ulcer, also known as PUD or peptic ulcer disease, is an ulcer (defined as mucosal

erosions equal to or greater than 0.5 cm) of an area of the gastrointestinal tract that is usually

acidic and thus extremely painful. As much as 80% of ulcers are associated with Helicobacter

pylori, a spiral-shaped bacterium that lives in the acidic environment of the stomach, however

only 20% of those cases go to a doctor. Ulcers can also be caused or worsened by drugs such

as Aspirin and other NSAIDs. Contrary to general belief, more peptic ulcers arise in the

duodenum (first part of the small intestine, just after the stomach) than in the stomach. About

4% of stomach ulcers are caused by a malignant tumor, so multiple biopsies are needed to

make sure. Duodenal ulcers are generally benign.
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Key Points:

1. Nausea, and lots of vomiting

Hematemesis (vomiting of blood); this can occur due to bleeding directly from a gastric

ulcer, or from damage to the esophagus from severe/continuing vomiting.

Melena (tarry, foul-smelling feces due to oxidized iron from hemoglobin)

Rarely, an ulcer can lead to a gastric or duodenal perforation. This is extremely painful

and requires immediate surgery.

A history of heartburn, gastroesophageal reflux disease (GERD) and use of certain forms

of medication can raise the suspicion for peptic ulcer. Medicines associated with peptic

ulcer include NSAID (non-steroid anti-inflammatory drugs) that inhibit cyclooxygenase,

and most glucocorticoids (e.g. dexamethasone and prednisolone).

In patients over 45 with more than 2 weeks of the above symptoms, the odds for peptic

ulceration are high enough to warrant rapid investigation by EGD.

The timing of the symptoms in relation to the meal may differentiate between gastric and

duodenal ulcers: A gastric ulcer would give epigastric pain during the meal, as gastric

acid is secreted, or after the meal, as the alkaline duodenal contents reflux into the

stomach. Symptoms of duodenal ulcers would manifest mostly before the meal when acid

(production stimulated by hunger) is passed into the duodenum. However, this is not a

reliable sign in clinical practice.

2. Complications

Gastrointestinal bleeding is the most common complication. Sudden large bleeding can be

life threatening. It occurs when the ulcer erodes one of the blood vessels. Perforation (a

hole in the wall) often leads to catastrophic consequences. Erosion of the gastro-intestinal

wall by the ulcer leads to spillage of stomach or intestinal content into abdominal cavity.

Perforation at the anterior surface of stomach leads to acute peritonitis, initially chemical

and later bacterial peritonitis. Often first sign is sudden intense abdominal pain. Posterior

wall perforation leads to pancreatitis; pain in this situation often radiates to back.
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Penetration is when the ulcer continues into adjacent organs such as liver and pancreas.

Scarring and swelling due to ulcers causes narrowing in the duodenum and gastric outlet

obstruction.Patient often presents with severe vomiting.

3. Pathophysiology

Tobacco smoking, not eating properly, blood group, spices and other factors that were

suspected to cause ulcers until late in the 20th century, are actually of relatively minor

importance in the development of peptic ulcers.

A major causative factor (60% of gastric and up to 90% of duodenal ulcers) is chronic

inflammation due to Helicobacter pylori that colonizes (i.e. settles there after entering the

body) the antral mucosa. The immune system is unable to clear the infection, despite the

appearance of antibodies. Thus, the bacterium can cause a chronic active gastritis (type B

gastritis), resulting in a defect in the regulation of gastrin production by that part of the

stomach, and gastrin secretion can either be decreased (most cases) resulting in hypo- or

achlorhydria or increased. Gastrin stimulates the production of gastric acid by parietal cell

and, in H. pylori colonization responses that increase gastrin, the increase in acid can

contribute to the erosion of the mucosa and therefore ulcer formation. Studies have shown

eating cabbage or cabbage juice can increase the mucosa lining in the stomach.

Another major cause is the use of NSAIDs. The gastric mucosa protects itself from

gastric acid with a layer of mucus, the secretion of which is stimulated by certain

prostaglandins. NSAIDs block the function of cyclooxygenase 1 (cox-1), which is

essential for the production of these prostaglandins. Newer NSAIDs (celecoxib,

rofecoxib) only inhibit cox-2, which is less essential in the gastric mucosa, and roughly

halve the risk of NSAID-related gastric ulceration. As the prevalence of H. pylori-caused

ulceration declines in the Western world due to increased medical treatment, a greater

proportion of ulcers will be due to increasing NSAID use among individuals with pain

syndromes as well as the growth of aging populations that develop arthritis.

Glucocorticoids lead to atrophy of all epithelial tissues. Their role in ulcerogenesis is

relatively small. There is debate as to whether Stress in the psychological sense can

influence the development of peptic ulcers. Burns and head trauma, however, can lead to

"stress ulcers", and it is reported in many patients who are on mechanical ventilation.
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Smoking leads to atherosclerosis and vascular spasms, causing vascular insufficiency and

promoting the development of ulcers through ischemia.

Overuse of laxatives is also known to cause peptic ulcers. A family history is often

present in duodenal ulcers, especially when blood group O is also present. Inheritance

appears to be unimportant in gastric ulcers. Gastrinomas (Zollinger Ellison syndrome),

rare gastrin-secreting tumors, cause multiple and difficult to heal ulcers.

4. Stress and ulcers

Despite the finding that a bacterial infection is the cause of ulcers in 80% of cases,

bacterial infection does not appear to explain all ulcers and researchers continue to look at

stress as a possible cause, or at least a complication in the development of ulcers.

An expert panel convened by the Academy of Behavioral Medicineresearch concluded

that ulcers are not purely an infectious disease and that psychological factors do play a

significant role. Researchers are examining how stress might promote H. pylori infection.

For example, Helicobacter pylori thrives in an acidic environment, and stress has been

demonstrated to cause the production of excess stomach acid. The discovery that

Helicobacter pylori is a cause of peptic ulcer has tempted many to conclude that

psychological factors are unimportant. But this is dichotomised thinking. There is solid

evidence that psychological stress triggers many ulcers and impairs response to treatment,

while helicobacter is inadequate as a monocausal explanation as most infected people do

not develop ulcers. Psychological stress probably functions most often as a cofactor with

H pylori. It may act by stimulating the production of gastric acid or by promoting

behavior that causes a risk to health. Unravelling the aetiology of peptic ulcer will make

an important contribution to the biopsychosocial model of disease. A study of peptic ulcer

patients in a Thai hospital showed that chronic stress was strongly associated with an

increased risk of peptic ulcer, and a combination of chronic stress and irregular mealtimes

was a significant risk factor. A study on mice showed that both long-term water-

immersion-restraint stress and H. pylori infection were independently associated with the

development of peptic ulcers.
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5. Differential diagnosis of epigastric pain

 Peptic ulcer

 Gastritis

 Gastric carcinoma

 GERD

 Pancreatitis

 Hepatic congestion

 Cholecystitis

 Biliary colic

 Inferior myocardial infarction

 Referred pain (pleurisy, pericarditis, MI)

6. Diagnosis

An esophagogastroduodenoscopy (EGD), a form of endoscopy, also known as a

gastroscopy, is carried out on patients in whom a peptic ulcer is suspected. By direct

visual identification, the location and severity of an ulcer can be described. Moreover, if

no ulcer is present, EGD can often provide an alternative diagnosis.

The diagnosis of Helicobacter pylori can be made by:

Urea breath test (noninvasive and does not require EGD);

Direct culture from an EGD biopsy specimen; this is difficult to do, and can be expensive.

Most labs are not set up to perform H. pylori cultures;

Direct detection of urease activity in a biopsy specimen by rapid urease test;

Measurement of antibody levels in blood (does not require EGD). It is still somewhat

controversial whether a positive antibody without EGD is enough to warrant eradication

therapy;

Stool antigen test; Histological examination and staining of an EGD biopsy.
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The possibility of other causes of ulcers, notably malignancy (gastric cancer) needs to be

kept in mind. This is especially true in ulcers of the greater (large) curvature of the

stomach; most are also a consequence of chronic H. pylori infection.

If a peptic ulcer perforates, air will leak from the inside of the gastrointestinal tract (which

always contains some air) to the peritoneal cavity (which normally never contains air).

This leads to "free gas" within the peritoneal cavity. If the patient stands erect, as when

having a chest X-ray, the gas will float to a position underneath the diaphragm. Therefore,

gas in the peritoneal cavity, shown on an erect chest X-ray or supine lateral abdominal X-

ray, is an omen of perforated peptic ulcer disease.

7. Macroscopical appearance

Gastric ulcers are most often localized on the lesser curvature of the stomach. The ulcer is

a round to oval parietal defect ("hole"), 2 to 4 cm diameter, with a smooth base and

perpendicular borders. These borders are not elevated or irregular in the acute form of

peptic ulcer, regular but with elevated borders and inflammatory surrounding in the

chronic form. In the ulcerative form of gastric cancer the borders are irregular.

Surrounding mucosa may present radial folds, as a consequence of the parietal scarring.

8. Microscopical appearance

A gastric peptic ulcer is a mucosal defect which penetrates the muscularis mucosae and

muscularis propria, produced by acid-pepsin aggression. Ulcer margins are perpendicular

and present chronic gastritis. During the active phase, the base of the ulcer shows 4 zones:

inflammatory exudate, fibrinoid necrosis, granulation tissue and fibrous tissue. The

fibrous base of the ulcer may contain vessels with thickened wall or with thrombosis.

9. Treatment

Younger patients with ulcer-like symptoms are often treated with antacids or H2

antagonists before EGD is undertaken. Bismuth compounds may actually reduce or even

clear organisms.
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Patients who are taking nonsteroidal anti-inflammatories (NSAIDs) may also be

prescribed a prostaglandin analogue (Misoprostol) in order to help prevent peptic ulcers,

which may be a side-effect of the NSAIDs.

When H. pylori infection is present, the most effective treatments are combinations of 2

antibiotics (e.g. Clarithromycin, Amoxicillin, Tetracycline, Metronidazole) and 1 proton

pump inhibitor (PPI), sometimes together with a bismuth compound. In complicated,

treatment-resistant cases, 3 antibiotics (e.g. amoxicillin + clarithromycin +

metronidazole) may be used together with a PPI and sometimes with bismuth compound.

An effective first-line therapy for uncomplicated cases would be Amoxicillin +

Metronidazole + Rabeprazole (a PPI). In the absence of H. pylori, long-term higher dose

PPIs are often used.

Treatment of H. pylori usually leads to clearing of infection, relief of symptoms and

eventual healing of ulcers. Recurrence of infection can occur and retreatment may be

required, if necessary with other antibiotics. Since the widespread use of PPI's in the

1990s, surgical procedures (like "highly selective vagotomy") for uncomplicated peptic

ulcers became obsolete.

Perforated peptic ulcer is a surgical emergency and requires surgical repair of the

perforation. Most bleeding ulcers require endoscopy urgently to stop bleeding with

cautery or injection.

10. Epidemiology

In Western countries the prevalence of Helicobacter pylori infections roughly matches

age (i.e., 20% at age 20, 30% at age 30, 80% at age 80 etc). Prevalence is higher in third

world countries. Transmission is by food, contaminated groundwater, and through human

saliva (such as from kissing or sharing food utensils.)

According to Mayo Clinic, however, there is no evidence that the infection can be

transmitted by kissing. A minority of cases of Helicobacter infection will eventually lead

to an ulcer and a larger proportion of people will get non-specific discomfort, abdominal

pain or gastritis.
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11. History

Timeline of peptic ulcer disease and Helicobacter pylori John Lykoudis, a general

practitioner in Greece, treated patients for peptic ulcer disease with antibiotics, beginning

in 1958, long before it was commonly recognized that bacteria were a dominant cause for

the disease. Helicobacter pylori was rediscovered in 1982 by two Australian scientists, J.

Robin Warren and Barry J. Marshall as a causative factor for ulcers. In their original

paper, Warren and Marshall contended that most stomach ulcers and gastritis were caused

by colonization with this bacterium, not by stress or spicy food as had been assumed

before. The H. pylori hypothesis was poorly received, so in an act of self-experimentation

Marshalldrank a Petri dish containing a culture of organisms extracted from a patient and

soon developed gastritis. His symptoms disappeared after two weeks, but he took

antibiotics to kill the remaining bacteria at the urging of his wife, since halitosis is one of

the symptoms of infection. This experiment was published in 1984 in the Australian

Medical Journal and is among the most cited articles from the journal. In 1997, the

Centers for Disease Control and Prevention, with other government agencies, academic

institutions, and industry, launched a national education campaign to inform health care

providers and consumers about the link between H. pylori and ulcers. This campaign

reinforced the news that ulcers are a curable infection, and that health can be greatly

improved and money saved by disseminating information about H. pylori.

In 2005, the Karolinska Institute in Stockholmawarded the Nobel Prize in Physiology or

Medicine to Dr. Marshall and his long-time collaborator Dr. Warren "for their discovery

of the bacterium Helicobacter pylori and its role in gastritis and peptic ulcer disease".

Professor Marshall continues research related to H. pylori and runs a molecular biology

lab at UWA in Perth, Western Australia.

It was a previously widely accepted misunderstanding that the use of chewing gum

resulted in gastric ulcers. The medical profession believed that this was because the action

of masticating on gum caused the over-stimulation of theproduction of hydrochloric acid

in the stomach. The high pH (pH 2) was then believed to cause erosion of the stomach

lining in the absence of food, thus causing the development of the gastric ulers. This wide

acceptance is shown in Medicine for Nurses (Toohey, 1974) which states that

hyperchlorhydria was suspected to cause peptic ulcers. In fact, more recently, the New
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England Journal of Medicine has found a natural tree resin extract, mastic gum, which

actively eliminates the H. pylori bacteria

In Section 5 of this course you will cover these topics:
Drugs For Bowel Disorders, Nausea, And Vomiting

Drugs For Nutritional Disorders

Drugs For Pituitary, Thyroid, And Adrenal Disorders

Drugs For Diabetes Mellitus

Drugs For Disorders And Conditions Of The Female Reproductive System

Drugs For Disorders And Conditions Of The Male Reproductive System

Drugs For Bone And Joint Disorders

Drugs For Skin Disorders

Drugs For Eye And Ear Disorders

Topic : Drugs For Bowel Disorders, Nausea, And Vomiting

Topic Objective:

At the end of the topic student will able to understand:

 Bowel Disorders, Nausea, and Vomiting

 Antiemetic Use

 Prokinetic use

 Contraindications/precautions

 Adverse effects

Definition/Overview:

Metoclopramide (INN) is a potent dopamine receptor antagonist used for its antiemetic and

prokinetic properties. Thus it is primarily used to treat nausea and vomiting, and to facilitate

gastric emptying in patients with gastroparesis.
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It is available under various trade names including: Maxolon (Shire/Valeant), Reglan

(Wyeth), Degan (Lek), Maxeran (Sanofi Aventis), Primperan (Sanofi Aventis), and Pylomid

(Bosnalijek). It was protected under U.S.patent (3177252) until 6 April 1982.

Key Points:

1. Bowel Disorders, Nausea, and Vomiting

Metoclopramide was first described by Dr. Louis Justin-Besanon and C. Laville in 1964.

It appears to bind to dopamine D2 receptors where it is a receptor antagonist, and is also a

mixed 5-HT3 receptor antagonist/5-HT4 receptor agonist.

The anti-emetic action of metoclopramide is due to its antagonist activity at D2 receptors

in the chemoreceptor trigger zone (CTZ) in the central nervous system (CNS)this action

prevents nausea and vomiting triggered by most stimuli. At higher doses, 5-HT3

antagonist activity may also contribute to the anti-emetic effect.

The prokinetic activity of metoclopramide is mediated by muscarinic activity, D2

receptor antagonist activity and 5-HT4 receptor agonist activity. The prokinetic effect

itself may also contribute to the anti-emetic effect.

2. Antiemetic Use

Metoclopramide is commonly used to treat nausea and vomiting (emesis) associated with

conditions including: emetogenic drugs, uraemia, radiation sickness, malignancy, labor,

and infection. It is also used by itself or in combination with paracetamol

(acetaminophen) (paracetamol/metoclopramide available in UK as Paramax) or aspirin

(MigraMax) for the relief of migraine. It is considered ineffective in postoperative nausea

and vomiting (PONV) at standard doses, and ineffective for motion sickness. In nausea

and vomiting associated with cancer chemotherapy, it has been superseded by the more

effective 5-HT3 antagonists (e.g. ondansetron).

3. Prokinetic use

Metoclopramide increases peristalsis of the jejunum and duodenum, increases tone and

amplitude of gastric contractions, and relaxes the pyloric sphincter and duodenal bulb.
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These prokinetic effects make metoclopramide useful in the treatment of gastric stasis

(e.g. after gastric surgery or diabetic gastroparesis), as an aid in gastrointestinal radiology

by increasing transit in barium studies, and as an aid in difficult small intestinal

intubation. It is also used in gastroesophageal reflux disease (GERD/GORD). Other

indications By inhibiting the action of prolactin inhibiting hormone (i.e. dopamine),

metoclopramide has sometimes been used to stimulate lactation.

4. Contraindications/precautions

Metoclopramide is contraindicated in phaeochromocytoma. It should be used with

caution in Parkinson's disease since, as a dopamine antagonist, it may worsen symptoms.

Long-term use should be avoided in patients with clinical depression as it may worsen

mental state. Also contraindicated with a suspected bowel obstruction.

5. Adverse effects

Common adverse drug reactions (ADRs) associated with metoclopramide therapy include:

restlessness, drowsiness, dizziness, lassitude, and/or dystonic reactions. Infrequent ADRs

include: headache, extrapyramidal effects (EPSE) such as oculogyric crisis, hypertension,

hypotension, hyperprolactinaemia leading to galactorrhoea, diarrhoea, constipation, and/or

depression. Rare but serious ADRs associated with metoclopramide therapy include:

agranulocytosis, supraventricular tachycardia, hyperaldosteronism, neuroleptic malignant

syndrome and/or tardive dyskinesia.

The risk of EPSEs are increased in young adults (<20 years) and children. Such dystonic

reactions are usually treated with benztropine or procyclidine. The risk of tardive dyskinesia

and EPSE is increased with high dose therapy and with prolonged use. Tardive dyskinesias

may be persistent and irreversible in some patients.

Topic : Drugs For Nutritional Disorders

Topic Objective:

At the end of the topic student will able to understand:
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 Calories

 Vitamins

 Microminerals And Macrominerals

 Microminerals And Macrominerals

Definition/Overview:

Many diseases in humans are directly or indirectly caused by improper eating habits and

malnutrition. These include, but are not limited to, deficiency diseases, caused by a lack of

essential nutrients. Additionally, several diseases are directly or indirectly impacted by

dietary habits, and require very close attention to the nutrient content of food.

Key Points:

1. Calories

 Obesity, which in turn can lead to diseases such as cardiovascular disease and diabetes.

 Obesity is a condition in which the natural energy reserve, stored in the fatty tissue of humans

and other mammals, is increased to a point where it is assoiated with certain health conditions

or increased mortality.

2. Vitamins

 Vitamin poisoning

 Vitamin poisoning, or hypervitaminosis, refers to a condition of high storage levels of

vitamins, which can lead to toxic symptoms. The medical names of the different conditions

are derived from the vitamin involved: an excess of vitamin A, for example, is called

"hypervitaminosis A".

3. MicromineralsAnd Macrominerals

 Iron overload disorder

 Iron overload disorders are diseases caused by the accumulation of iron in the body.

 Organs commonly affected are the liver, heart and endocrine glands.

 Deficiencies (eating too little)

 Malnutrition
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 Proteins/fats/carbohydrates

 Protein-energy malnutrition

 Kwashiorkor

 Marasmus

 Mental retardation

4. MicromineralsAnd Macrominerals

 Iodine deficiency

 Iron deficiency

 Iron deficiency anemia

 Metabolic or nutritionally related disease such as diabetes mellitus or endemic goitre

 Osteoporosis - caused by calcium deficiency

 Zinc deficiency (growth retardation)

Topic : Drugs For Pituitary, Thyroid, And Adrenal Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Anatomy

 Function

 Research

Definition/Overview:

The hypothalamic-pituitary-adrenal axis (HPA or HTPA axis), also known as the limbic-

hypothalamic-pituitary-adrenal axis (LHPA axis), is a complex set of direct influences and

feedback interactions among the hypothalamus (a hollow, funnel-shaped part of the brain),

the pituitary gland (a pea-shaped structure located below the hypothalamus), and the adrenal

(or suprarenal) glands (small, conical organs on top of the kidneys). The interactions among

these organs constitute the HPA axis, a major part of the neuroendocrine system that controls

reactions to stress and regulates many body processes, including digestion, the immune

system, mood and emotions, sexuality, and energy storage and expenditure. A wide variety of
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species, from the most ancient organisms to humans, share components of the HPA axis. It is

the common mechanism for interactions among glands, hormones, and parts of the midbrain

that mediate a general adaptation syndrome (GAS).

Key Points:

1. Anatomy

The paraventricular nucleus of the hypothalamus, which contains neuroendocrine neurons

that synthesize and secrete vasopressin and corticotropin-releasing hormone (CRH).

These two peptides regulate: The anterior lobe of the pituitary gland. In particular, CRH

and vasopressin stimulate the secretion of adrenocorticotropic hormone (ACTH), once

known as corticotropin. ACTH in turn acts on:

the adrenal cortices, which produce glucocorticoid hormones (mainly cortisol in humans)

in response to stimulation by ACTH. Glucocorticoids in turn act back on the

hypothalamus and pituitary (to suppress CRH and ACTH production) in a negative

feedback cycle. CRH and vasopressin are released from neurosecretory nerve terminals at

the median eminence. They are transported to the anterior pituitary through the portal

blood vessel system of the hypophyseal stalk. There, CRH and vasopressin act

synergistically to stimulate the secretion of stored ACTH from corticotrope cells. ACTH

is transported by the blood to the adrenal cortex of the adrenal gland, where it rapidly

stimulates biosynthesis of corticosteroids such as cortisol from cholesterol. Cortisol is a

major stress hormone and has effects on many tissues in the body, including on the brain.

In the brain, cortisol acts at two types of receptor - mineralocorticoid receptors and

glucocorticoid receptors, and these are expressed by many different types of neuron. One

important target of glucocorticoids is the hippocampus, which is a major controlling

centre of the HPA axis.

Vasopressin can be thought of as "water conservation hormone" and is also known as

"antidiuretic hormone". It is released when the body is dehydrated and has potent water-

conserving effects on the kidney. It is also a potent vasoconstrictor.

Important to the function of the HPA axis are some of the feedback loops:
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Cortisol produced in the adrenal cortex will negatively feedback to inhibit both the

hypothalamus and the pituitary gland. This reduces the secretion of CRH and

vasopression, and also directly reduces the cleavage of proopiomelanocortin into ACTH

and β-endorphins.

Epinephrine and norepinephrine is produced from the adrenal medulla through

sympathetic stimulation and the local effects of cortisol (upregulation enzymes to make

E/NE). E/NE will positively feedback to the pituitary and increase the breakdown of

POMCs into ACTH and β-endorphins.

2. Function

Release of CRH from the hypothalamus is influenced by stress, by blood levels of cortisol

and by the sleep/wake cycle. In healthy individuals, cortisol rises rapidly after wakening,

reaching a peak within 30-45 minutes. It then gradually falls over the day, rising again in

late afternoon. Cortisol levels then fall in late evening, reaching a trough during the

middle of the night. An abnormally flattened circadian cortisol cycle has been linked with

chronic fatigue syndrome (MacHale, 1998), insomnia (Backhaus, 2004) and burnout

(Pruessner, 1999).

Anatomical connections between brain areas such as the amygdala, hippocampus, and

hypothalamus facilitate activation of the HPA axis. Sensory information arriving at the

lateral aspect of the amygdala is processed and conveyed to the central nucleus, which

projects to several parts of the brain involved in responses to fear. At the hypothalamus,

fear-signaling impulses activate both the sympathetic nervous system and the modulating

systems of the HPA axis.

Increased production of cortisol mediates alarm reactions to stress, facilitating an adaptive

phase of a general adaptation syndrome in which alarm reactions including the immune

response are suppressed, allowing the body to attempt countermeasures.

Glucocorticoids have many important functions, including modulation of stress reactions,

but in excess they can be damaging. Atrophy of the hippocampus in humans and animals

exposed to severe stress is believed to be caused by prolonged exposure to high
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concentrations of glucocorticoids. Deficiencies of the hippocampus may reduce the

memory resources available to help a body formulate appropriate reactions to stress.

The HPA axis is involved in the neurobiology of mood disorders and functional illnesses,

including anxiety disorder, bipolar disorder, insomnia, post-traumatic stress disorder,

ADHD, major depressive disorder, burnout, chronic fatigue syndrome, fibromyalgia,

irritable bowel syndrome, and alcoholism. Antidepressants, which are routinely

prescribed for many of these illnesses, serve to regulate HPA axis function.

3. Research

Experimental studies have investigated many different types of stress, and their effects on

the HPA axis in many different circumstances. Stressors can be of many different types -

in experimental studies in rats, a distinction is often made between "social stress" and

"physical stress", but both types activate the HPA axis, though via different

pathways.Several monoamine neurotransmitters are important in regulating the HPA axis,

especially dopamine, serotonin and norepinephrine (noradrenaline). In herbal medicine,

adaptogens work by reregulating the HPA axis.

The HPA axis is a feature of other vertebrates as well as of mammals. For example,

biologists studying stress in fish showed that social subordination leads to chronic stress,

related to reduced aggressive interactions, to lack of control and to the constant threat

imposed by dominant fish. Serotonin (5HT) appeared to be the active neurotransmitter

involved in mediating stress responses, and increases in serotonin are related to increased

plasmaα-MSH levels, which causes skin darkening (a social signal in salmonoid fish),

activation of the HPA axis, and inhibition of aggression. Inclusion of the amino acid L-

tryptophan, a precursor of 5HT, in the feed of rainbow trout made the trout less

aggressive and less responsive to stress However, the study mentions that plasma cortisol

was not affected by dietary L-tryptophan
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 Gestational Diabetes

 Type 1 diabetes mellitus

 Type 2 diabetes mellitus

 Gestational diabetes

 Other types

 Signs and symptoms

 Genetics

Definition/Overview:

Diabetes mellitus often referred to simply as diabetes (Greek: διαβήτης),is a syndrome

characterized by disordered metabolism and abnormally high blood sugar (hyperglycaemia)

resulting from insufficient levels of the hormone insulin. The characteristic symptoms are

excessive urine production (polyuria) due to high blood glucose levels, excessive thirst and

increased fluid intake (polydipsia) attempting to compensate for increased urination, blurred

vision due to high blood glucose effects on the eye's optics, unexplained weight loss, and

lethargy. These symptoms are likely to be less apparent if the blood sugar is only mildly

elevated.

The World Health Organization recognizes three main forms of diabetes mellitus: type 1,

type 2, and gestational diabetes (occurring during pregnancy), which have different causes

and population distributions. While, ultimately, all forms are due to the beta cells of the

pancreas being unable to produce sufficient insulin to prevent hyperglycemia, the causes are

different. Type 1 diabetes is usually due to autoimmune destruction of the pancreatic beta

cells. Type 2 diabetes is characterized by insulin resistance in target tissues. This causes a

need for abnormally high amounts of insulin and diabetes develops when the beta cells

cannot meet this demand. Gestational diabetes is similar to type 2 diabetes in that it involves

insulin resistance; the hormones of pregnancy can cause insulin resistance in women

genetically predisposed to developing this condition.
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Key Points:

1. Gestational Diabetes

Gestational diabetes typically resolves with delivery of the child, however types 1 and 2

diabetes are chronic conditions. All types have been treatable since insulin became

medically available in 1921. Type 1 diabetes, in which insulin is not secreted by the

pancreas, is directly treatable only with injected insulin, although dietary and other

lifestyle adjustments are part of management. Type 2 may be managed with a

combination of dietary treatment, tablets and injections and, frequently, insulin

supplementation. While insulin was originally produced from natural sources such as

porcine pancreas, most insulin used today is produced through genetic engineering, either

as a direct copy of human insulin, or human insulin with modified molecules that provide

different onset and duration of action. Insulin can also be delivered continuously by a

specialized pump which subcutaneously provides insulin through a changeable catheter.

Diabetes can cause many complications. Acute complications (hypoglycemia,

ketoacidosis, or nonketotic hyperosmolar coma) may occur if the disease is not

adequately controlled. Serious long-term complications include cardiovascular disease

(doubled risk), chronic renal failure, retinal damage (which can lead to blindness), nerve

damage (of several kinds), and microvascular damage, which may cause impotence and

poor healing. Poor healing of wounds, particularly of the feet, can lead to gangrene,

which may require amputation. Adequate treatment of diabetes, as well as increased

emphasis on blood pressure control and lifestyle factors (such as not smoking and

keeping a healthy body weight), may improve the risk profile of most aforementioned

complications. In the developed world, diabetes is the most significant cause of adult

blindness in the non-elderly and the leading cause of non-traumatic amputation in adults,

and diabetic nephropathy is the main illness requiring renal dialysis in the United States.

The term diabetes, without qualification, usually refers to diabetes mellitus, which is

associated with excessive sweet urine (known as "glycosuria") but there are several rarer

conditions also named diabetes. The most common of these is diabetes insipidus in which

the urine is not sweet (insipidus meaning "without taste" in Latin); it can be caused by

either kidney (nephrogenic DI) or pituitary gland (central DI) damage.
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The principal two idiopathic forms of diabetes mellitus are known as types 1 and 2. The

term "type 1 diabetes" has universally replaced several former terms, including

childhood-onset diabetes, juvenile diabetes, and insulin-dependent diabetes (IDDM).

Likewise, the term "type 2 diabetes" has replaced several former terms, including adult-

onset diabetes, obesity-related diabetes, and non-insulin-dependent diabetes (NIDDM).

Beyond these two types, there is no agreed-upon standard nomenclature. Various sources

have defined "type 3 diabetes" as, among others, gestational diabetes, insulin-resistant

type 1 diabetes (or "double diabetes"), type 2 diabetes which has progressed to require

injected insulin, and latent autoimmune diabetes of adults (or LADA or "type 1.5"

diabetes.) There is also maturity onset diabetes of the young (MODY) which is a group of

several single gene disorders with strong family histories that present as type 2 diabetes

before 30 years of age.

2. Type 1 diabetes mellitus

Type 1 diabetes mellitus is characterized by loss of the insulin-producing beta cells of the

islets of Langerhans in the pancreas, leading to a deficiency of insulin. The main cause of

this beta cell loss is a T-cell mediated autoimmune attack. There is no known preventive

measure which can be taken against type 1 diabetes; it is about 10% of diabetes mellitus

cases in North America and Europe (though this varies by geographical location), and is a

higher percentage in some other areas. Most affected people are otherwise healthy and of

a healthy weight when onset occurs. Sensitivity and responsiveness to insulin are usually

normal, especially in the early stages. Type 1 diabetes can affect children or adults but

was traditionally termed "juvenile diabetes" because it represents a majority of the

diabetes cases in children.

The principal treatment of type 1 diabetes, even from its earliest stages, is replacement of

insulin combined with careful monitoring of blood glucose levels using blood testing

monitors. Without insulin, diabetic ketoacidosis often develops which may result in coma

or death. Treatment emphasis is now also placed on lifestyle adjustments (diet and

exercise) though these cannot reverse the progress of the disease. Apart from the common

subcutaneous injections, it is also possible to deliver insulin by a pump, which allows

continuous infusion of insulin 24 hours a day at preset levels, and the ability to program

doses (a bolus) of insulin as needed at meal times. An inhaled form of insulin, Exubera,
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was approved by the FDA in January 2006, although Pfizer discontinued the product for

business reasons in October 2007.

Type 1 treatment must be continued indefinitely in essentially all cases. Treatment need

not significantly impair normal activities, if sufficient patient training, awareness,

appropriate care, discipline in testing and dosing of insulin is taken. However, treatment

is burdensome for patients, insulin is replaced in a non-physiological manner, and this

approach is therefore far from ideal. The average glucose level for the type 1 patient

should be as close to normal (80120 mg/dl, 46 mmol/l) as is safely possible. Some

physicians suggest up to 140150 mg/dl (7-7.5 mmol/l) for those having trouble with lower

values, such as frequent hypoglycemic events. Values above 200 mg/dl (10 mmol/l) is

sometimes accompanied by discomfort and frequent urination leading to dehydration.

Values above 300 mg/dl (15 mmol/l) usually require medical treatment and may lead to

ketoacidosis, although they are not immediately life-threatening. However, low levels of

blood glucose, called hypoglycemia, may lead to seizures or episodes of unconsciousness

and absolutely must be treated immediately.

3. Type 2 diabetes mellitus

Type 2 diabetes mellitus is characterized differently due to insulin resistance or reduced

insulin sensitivity, combined with reduced insulin secretion. The defective responsiveness

of body tissues to insulin almost certainly involves the insulin receptor in cell membranes.

In the early stage the predominant abnormality is reduced insulin sensitivity,

characterized by elevated levels of insulin in the blood. At this stage hyperglycemia can

be reversed by a variety of measures and medications that improve insulin sensitivity or

reduce glucose production by the liver. As the disease progresses the impairment of

insulin secretion worsens, and therapeutic replacement of insulin often becomes

necessary.

There are numerous theories as to the exact cause and mechanism in type 2 diabetes.

Central obesity (fat concentrated around the waist in relation to abdominal organs, but not

subcutaneous fat) is known to predispose individuals for insulin resistance. Abdominal fat

is especially active hormonally, secreting a group of hormones called adipokines that may

possibly impair glucose tolerance. Obesity is found in approximately 55% of patients

diagnosed with type 2 diabetes. Other factors include aging (about 20% of elderly patients
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in North America have diabetes) and family history (type 2 is much more common in

those with close relatives who have had it). In the last decade, type 2 diabetes has

increasingly begun to affect children and adolescents, likely in connection with the

increased prevalence of childhood obesity seen in recent decades in some places.

Type 2 diabetes may go unnoticed for years because visible symptoms are typically mild,

non-existent or sporadic, and usually there are no ketoacidotic episodes. However, severe

long-term complications can result from unnoticed type 2 diabetes, including renal failure

due to diabetic nephropathy, vascular disease (including coronary artery disease), vision

damage due to diabetic retinopathy, loss of sensation or pain due to diabetic neuropathy,

and liver damage from non-alcoholic steatohepatitis.

Type 2 diabetes is usually first treated by increasing physical activity, decreasing

carbohydrate intake, and losing weight. These can restore insulin sensitivity even when

the weight loss is modest, for example around 5 kg (10 to 15 lb), most especially when it

is in abdominal fat deposits. It is sometimes possible to achieve long-term, satisfactory

glucose control with these measures alone. However, the underlying tendency to insulin

resistance is not lost, and so attention to diet, exercise, and weight loss must continue.

The usual next step, if necessary, is treatment with oral antidiabetic drugs. Insulin

production is initially only moderately impaired in type 2 diabetes, so oral medication

(often used in various combinations) can be used to improve insulin production (e.g.,

sulfonylureas), to regulate inappropriate release of glucose by the liver and attenuate

insulin resistance to some extent (e.g., metformin), and to substantially attenuate insulin

resistance (e.g., thiazolidinediones). According to one study, overweight patients treated

with metformin compared with diet alone, had relative risk reductions of 32% for any

diabetes endpoint, 42% for diabetes related death and 36% for all cause mortality and

stroke. Oral medication may eventually fail due to further impairment of beta cell insulin

secretion. At this point, insulin therapy is necessary to maintain normal or near normal

glucose levels.

4. Gestational diabetes

Gestational diabetes mellitus (GDM) resembles type 2 diabetes in several respects,

involving a combination of relatively inadequate insulin secretion and responsiveness. It

occurs in about 2%5% of all pregnancies and may improve or disappear after delivery.

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

194
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



Gestational diabetes is fully treatable but requires careful medical supervision throughout

the pregnancy. About 20%50% of affected women develop type 2 diabetes later in life.

Even though it may be transient, untreated gestational diabetes can damage the health of

the fetus or mother. Risks to the baby include macrosomia (high birth weight), congenital

cardiac and central nervous system anomalies, and skeletal muscle malformations.

Increased fetal insulin may inhibit fetal surfactant production and cause respiratory

distress syndrome. Hyperbilirubinemia may result from red blood cell destruction. In

severe cases, perinatal death may occur, most commonly as a result of poor placental

profusion due to vascular impairment. Induction may be indicated with decreased

placental function. A cesarean section may be performed if there is marked fetal distress

or an increased risk of injury associated with macrosomia, such as shoulder dystocia.

A 2008 study completed in the U.S.found that more American women are entering

pregnancy with preexisting diabetes. In fact the rate of diabetes in expectant mothers has

more than doubled in the past 6 years. This is particularly problematic as diabetes raises

the risk of complications during pregnancy, as well as increasing the potential that the

children of diabetic mothers will also become diabetic in the future.

5. Other types

There are several rare causes of diabetes mellitus that do not fit into type 1, type 2, or

gestational diabetes; attempts to classify them remain controversial. Some cases of

diabetes are caused by the body's tissue receptors not responding to insulin (even when

insulin levels are normal, which is what separates it from type 2 diabetes); this form is

very uncommon. Genetic mutations (autosomal or mitochondrial) can lead to defects in

beta cell function. Abnormal insulin action may also have been genetically determined in

some cases. Any disease that causes extensive damage to the pancreas may lead to

diabetes (for example, chronic pancreatitis and cystic fibrosis). Diseases associated with

excessive secretion of insulin-antagonistic hormones can cause diabetes (which is

typically resolved once the hormone excess is removed). Many drugs impair insulin

secretion and some toxins damage pancreatic beta cells. The ICD-10 (1992) diagnostic

entity, malnutrition-related diabetes mellitus (MRDM or MMDM, ICD-10 code E12),

was deprecated by the World Health Organization when the current taxonomy was

introduced in 1999.
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6. Signs and symptoms

The classical triad of diabetes symptoms is polyuria, polydipsia and polyphagia, which

are, respectively, frequent urination; increased thirst and consequent increased fluid

intake; and increased appetite. Symptoms may develop quite rapidly (weeks or months) in

type 1 diabetes, particularly in children. However, in type 2 diabetes the symptoms

develop much more slowly and may be subtle or completely absent. Type 1 diabetes may

also cause a rapid yet significant weight loss (despite normal or even increased eating)

and irreducible fatigue. All of these symptoms except weight loss can also manifest in

type 2 diabetes in patients whose diabetes is poorly controlled.

When the glucose concentration in the blood is raised beyond the renal threshold,

reabsorption of glucose in the proximal renal tubuli is incomplete, and part of the glucose

remains in the urine (glycosuria). This increases the osmotic pressure of the urine and

inhibits the reabsorption of water by the kidney, resulting in increased urine production

(polyuria) and increased fluid loss. Lost blood volume will be replaced osmotically from

water held in body cells, causing dehydration and increased thirst.

Prolonged high blood glucose causes glucose absorption, which leads to changes in the

shape of the lenses of the eyes, resulting in vision changes. Blurred vision is a common

complaint leading to a diabetes diagnosis; type 1 should always be suspected in cases of

rapid vision change whereas type 2 is generally more gradual, but should still be

suspected.

Patients (usually with type 1 diabetes) may also present with diabetic ketoacidosis

(DKA), an extreme state of metabolic dysregulation characterized by the smell of acetone

on the patient's breath; a rapid, deep breathing known as Kussmaul breathing; polyuria;

nausea; vomiting and abdominal pain; and any of many altered states of consciousness or

arousal (such as hostility and mania or, equally, confusion and lethargy). In severe DKA,

coma may follow, progressing to death. Diabetic ketoacidosis is a medical emergency and

requires hospital admission.

A rarer but equally severe possibility is hyperosmolar nonketotic state, which is more

common in type 2 diabetes and is mainly the result of dehydration due to loss of body
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water. Often, the patient has been drinking extreme amounts of sugar-containing drinks,

leading to a vicious circle in regard to the water loss.

7. Genetics

Both type 1 and type 2 diabetes are at least partly inherited. Type 1 diabetes appears to be

triggered by some (mainly viral) infections, or in a less common group, by stress or

environmental exposure (such as exposure to certain chemicals or drugs). There is a

genetic element in individual susceptibility to some of these triggers which has been

traced to particular HLA genotypes (i.e., the genetic "self" identifiers relied upon by the

immune system). However, even in those who have inherited the susceptibility, type 1

diabetes mellitus seems to require an environmental trigger. A small proportion of people

with type 1 diabetes carry a mutated gene that causes maturity onset diabetes of the young

(MODY).

There is a stronger inheritance pattern for type 2 diabetes. Those with first-degree

relatives with type 2 have a much higher risk of developing type 2, increasing with the

number of those relatives. Concordance among monozygotic twins is close to 100%, and

about 25% of those with the disease have a family history of diabetes. Candidate genes

include KCNJ11 (potassium inwardly rectifying channel, subfamily J, member 11), which

encodes the islet ATP-sensitive potassium channel Kir6.2, and TCF7L2 (transcription

factor 7like 2), which regulates proglucagon gene expression and thus the production of

glucagon-like peptide-1. Moreover, obesity (which is an independent risk factor for type 2

diabetes) is strongly inherited.

Various hereditary conditions may feature diabetes, for example myotonic dystrophy and

Friedreich's ataxia. Wolfram's syndrome is an autosomal recessive neurodegenerative

disorder that first becomes evident in childhood. It consists of diabetes insipidus, diabetes

mellitus, optic atrophy, and deafness, hence the acronym DIDMOAD

Topic : Drugs For Disorders And Conditions Of The Female Reproductive System
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 Diagnostic Features

 Etiology

 Relationship Factors

 Individual Factors

 Physical Factors

 Treatment

Definition/Overview:

Frigidity is the condition or absent lubrication in females during sexual activity, and sexual

contact in females. Loss of interest in sex occurs most commonly in women as they age and

approach menopause. Although female sexual dysfunction is currently a contested diagnostic,

pharmaceutical companies are beginning to promote products to treat FSD, often involving

low doses of testosterone.

Key Points:

1. Diagnostic Features

The DSM-IV (American Psychiatric Association 1994) diagnostic criteria for female

sexual arousal disorders are outlined here:

 Persistent or recurrent inability to attain, or to maintain until completion of the sexual

activity, an adequate lubrication-swelling response of sexual excitement.

 The disturbance causes marked distress or interpersonal difficulty.

 The sexual dysfunction is not better accounted for by another Axis I disorder (except another

sexual dysfunction) and is not due exclusively to the direct physiological effects of a

substance (e.g., a drug of abuse, a medication) or a general medical condition.

2. Etiology

A number of studies have explored the factors that contribute to female sexual arousal

disorder and female orgasmic disorder. The data relating to both the psychological and

the physical domain will be evaluated below. In the psychological domain, the impact of

past (childhood, adolescence) and current events - both within the individual and within

the current relationship - will be considered. Impact of Events During Childhood and
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Adolescence: Most studies that have assessed the impact of childhood experiences on

female sexual dysfunction are methodologically flawed. They rely on retrospective recall,

which is particularly problematic when emotional responses to the event as well as the

actual occurrence of the event are being reported.

3. Individual Factors

There has been little investigation of the impact of individual factors on sexual

dysfunction in women. Such factors include stress, levels of fatigue, gender identity,

health, and other individual attributes and experiences that may alter sexual desire or

response.

4. Relationship Factors

A substantial body of research has explored the role of interpersonal factors in sexual

dysfunction among women, particularly in relation to orgasmic response. These studies

have largely focused on the impact of the quality of the relationship on the sexual

functioning of the partners. Some studies have evaluated the role of specific relationship

variables, whereas others have examined overall relationship satisfaction. Some studies

have explored events; others have focused on attitudes as an empirical measure of

relationship functioning. Subject populations have varied from distressed couples to

sexually dysfunctional clients to those in satisfied relationships.

5. Physical Factors

Estimates of the percentage of female sexual dysfunction attributable to physical factors

have ranged from 30% to 80%. The disorders most likely to result in sexual dysfunction

are those that lead to problems in circulatory or neurological function. These factors have

been more extensively explored in men than in women. Physical etiologies such as

neurological and cardiovascular illnesses have been directly implicated in both premature

and retarded ejaculation as well as in erectile disorder (Hawton 1993), but the

contribution of physiological factors to female sexual dysfunction is not so clear.

However, recent literature does suggest that there may be an impairmentin the arousal

phase among diabetic women. Given that diabetic women show a significant variability in

their response to this medical disorder, it is not surprising that the diseases influence on
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arousal is also highly variable. In fact, the lack of a clear association between medical

disorders and sexual functioning suggests that psychological factors play a significant

part in the impact of these disorders on sexual functioning.

6. Treatment

Although the way in which female sexual arousal disorder and female orgasmic disorder

are expressed shows a wide degree of variation, there is no evidence to suggest either that

different factors contribute to the two disorders or that different treatment strategies

should be used. In fact, the same treatment strategies are generally applied for both

disorders. These strategies may need to be supplemented with additional techniques to

resolve specific problems for individual women, but they are generally good starting

points for resolving the issues that contribute to the development and maintenance of the

sexual problem. Because the relationship between the woman and her partner has been

shown to play a significant role in both the development and the maintenance of sexual

problems, most programs are designed to be implemented by the couple, although there

may also be additional strategies that focus on the individual.

An existing drug, bremelanotide, has also been found to increase libido in 90% of

subjects, and therefore is being developed with the intention of selling as a treatment for

sexual arousal disorder

Topic : Drugs For Disorders And Conditions Of The Male Reproductive System

Topic Objective:

At the end of the topic student will able to understand:

 Testes

 Penis

 Sperm & seminal fluid

 Examples of congenial abnormalities

Definition/Overview:
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The human male reproductive system is a series of organs located outside of the body and

around the pelvic region of a male that contribute towards the reproductive process.

The male contributes to reproduction by producing spermatozoa. The spermatozoa then

fertilize the egg in the female body and the fertilized egg (zygote) gradually develops into a

fetus, which is later born as a child. Like all complex organ systems the human reproductive

system is affected by many diseases. There are four main categories of reproductive diseases

in humans. They are: 1) genetic or congenital abnormalities, 2) cancers, 3) infections which

are often sexually transmitted diseases, and 4) functional problems cause by environmental

factors, physical damage, psychological issues, autoimmune disorders, or other causes. The

best known type of functional problems includesexual dysfunction and infertility which are

both broad terms relating to many disorders with many causes.

Key Points:

1. Testes

The testes hang outside the abdominal cavity of the male within the scrotum. They begin

their development in the abdominal cavity but descend into the scrotal sacs during the last

2 months of fetal development. This is required for the production of sperm because

internal body temperatures are too high to produce viable sperm.

2. Penis

The penis has a long shaft and enlarged tip called the glans penis. The penis is the

copulatory organ of the males. When the male is sexually aroused, the penis becomes

erect and ready for intercourse. Erection is achieved because blood sinuses within the

erectile tissue of the penis become filled with blood. The arteries of the penis are dilated

while the veins are passively compressed so that blood flows into the erectile cartilage

under pressure. The male penis is made of two different tissues, soft spongey tissue and

cartilage. There is a pelvic bone in the front top of the penis.

3. Sperm & Seminal Fluid

A mature spermatoza, or spermatozoon, has 3 distinct parts: a head, a mid-piece, and a

tail. The tail is made up of microtubules that form cilia and flagella, and the mid-piece
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contains energy-producing mitochondria. The head contains 23 chromosomes within a

nucleus. The tip of the nucleus is covered by a cap called the acrosome, which is believed

to contain enzymes needed to breach the egg for fertilization. A normal human male

usually produces several hundred million sperm per day. Sperm are continually produced

throughout a male's reproductive life, though production decreases with age.

During ejaculation, sperm leaves the penis in a fluid called seminal fluid. This fluid is

produced by 3 types of glands, the seminal vesicles, the prostate gland, and Cowper's

glands (bulbourethral glands). Each component of a seminal fluid has a particular

function. Sperm are more viable in a basic solution, so seminal fluid has a slightly basic

pH. Seminal fluid also acts as an energy source for the sperm, and contains chemicals that

cause the uterus to contract.There is a tiny gland that holds sperm.

A mature spermatzoa, or spermatozoon, has 3 distinct parts: a head, a mid-piece, and a

tail. The tail is made up of microtubules that form cilia and flagella, and the mid-piece

contains energy-producing mitochondria. The head contains 23 chromosomes within a

nucleus. The tip of the nucleus is covered by a cap called the acrosome, which is believed

to contain enzymes needed to breach the egg for fertilization. A normal human male

usually produces several hundred million sperm per day. Sperm are continually produced

throughout a male's reproductive life, though production decreases with age.

During ejaculation, sperm leaves the penis in a fluid called seminal fluid. This fluid is

produced by 3 types of glands, the seminal vesicles, the prostate gland, and Cowper's

glands (bulbourethral glands). Each component of a seminal fluid has a particular

function. Sperm are more viable in a basic solution, so seminal fluid has a slightly basic

pH. Seminal fluid also acts as an energy source for the sperm, and contains chemicals that

cause the uterus to contract.There is a tiny gland that holds sperm.

Specific reproductive diseases are often symptoms of other diseases and disorders, or

have multiple, or unknown causes making them difficult to classify. Examples of

unclassifiable disorders include Peyronie's disease in males and endometriosis in females.

Many congenial conditions cause reproductive abnormalities but are better known for

their other symptoms, these include: Turner syndrome, Klinefelter syndrome, Cystic

fibrosis, and Bloom syndrome.
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It is also known that disruption of the endocrine system by certain chemical adversely

affects the development of the reproductive system and can cause vaginal cancer. Many

other reproductive diseases have also been link to exposure to synthetic and

environmental chemicals. Common chemicals with known links to reproductive disorders

include: lead, dioxin, styrene, toluene, and pesticides.

4. Examples Of Congenial Abnormalities

 Kallmann syndrome - Genetic disorder causing decreased functioning of the sex hormone-

producing glands caused by a deficiency of a hormone.

 Cryptorchidism - Absence of one or both testes from the scrotum.

 Androgen insensitivity syndrome - A genetic disorder causing people who are genetically

male (i.e. XY chromosome pair) to develop sexually as a female due to an inability to utilize

androgen.

 Intersexuality - A person who has genitalia or/and other sexual traits which are not clearly

male or female

Topic : Drugs For Bone And Joint Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Signs And Symptoms

 Muscles

 Temporomandibular joints

 Teeth

 Precipitating factors

 Treatment

 Long-term approach

 Reconstructive dentistry
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Definition/Overview:

Temporomandibular joint disorder (TMJD, TMJ or TMD), or TMJ syndrome, is an umbrella

term covering acute or chronic inflammation of the temporomandibular joint, which connects

the lower jaw to the skull. The disorder and resultant dysfunction can result in significant

pain and impairment. Because the disorder transcends the boundaries between several health-

care disciplines in particular, dentistry, neurology, physical therapy, and psychology there are

a variety of quite different treatment approaches.

The temporomandibular joint is susceptible to many of the conditions that affect other joints

in the body, including ankylosis, arthritis, trauma, dislocations, developmental anomalies, and

neoplasia.

Key Points:

1. Signs And Symptoms

Signs and symptoms of temporomandibular joint disorder vary in their presentation and

can be very complex. Often the symptoms will involve more than one of the numerous

TMJ components: muscles, nerves, tendons, ligaments, bones, connective tissue, and the

teeth. Ear pain associated with the swelling of proximal tissue is a symptom of

temporomandibular joint disorder.

2. Muscles

Disorders of the muscles of the temporomandibular joint are the most common

complaints by TMD patients. The two major observations concerning the muscles are

pain and dysfunction. The dysfunction can present as trismus or limitation of jaw

movement ranging from minor to severe. In milder cases, the only representation may be

joint sound such as clicking or popping. These symptoms of TMD are often caused by

overusage of the muscles of mastication. Common causes include chewing gum

continuously, biting habits (fingernails and pencils), grinding habits, and clenching habits.

Most cases of TMJ, however, are not so simple. Deep-space infections with resulting

trismus or neoplams about the joint may mimic TMJ dysfunction. Muscle pain can

sometimes be associated with trigger points in muscle tissue. These trigger points can be
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localized by digital palpation, both intraorally and extraorally. This is known as

Myofascial pain syndrome.

Any dysfunction of the muscles may cause the teeth to occlude (bite) with each other

incorrectly;if teeth are traumatized by this, they may become sensitive, demonstrating one

of the many interplays between muscle, joint, and tooth.

3. Temporomandibular Joints

This is arguably the most complex set of joints in the human body. Unlike typical finger

or vertebral junctions, each TMJ actually has two joints, which allow it to both rotate and

to translate (slide). With use, it is common to see wear of both the bone and cartilage

components of it. Clicking is common, as are popping motions and deviations in the

movements of the joint. It is considered a TMJ disorder when pain is involved. In a

healthy joint, the surfaces in contact with one another (bone and cartilage) do not have

any receptors to transmit the feeling of pain. The pain therefore originates from one of the

surrounding soft tissues. When receptors from one of these areas are triggered, the pain

causes a reflex to limit the mandible's movement. Furthermore, inflammation of the joints

can cause constant pain, even without movement of the jaw.

Due to close proximity of the ear to the temporomandibular joint, TMJ pain can often be

confused with ear pain. The pain may be referred in around half of all patients and

experienced as otalgia (earache). Conversely, TMD is an important possible cause of

secondary otalgia. Treatment of TMD may then significantly reduce symptoms of otalgia

and tinnitus, as well as atypical facial pain. Despite some of these findings, some

researchers question whether TMD therapy can reduce symptoms in the ear, and there is

currently an ongoing debate to settle the controversy.

The dysfunction involved is most often in regards to the relationship between the condyle

of the mandible and the disc. The sounds produced by this dysfunction are usually

described as a "click" or a "pop" when a single sound is heard and as "crepitation" or

"crepitus" when there are multiple, rough sounds.
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4. Teeth

Disorders of the teeth can contribute to TMJ dysfunction. Tooth mobility and tooth loss

can be caused by destruction of the supporting bone and by heavy forces being placed on

teeth. Movement of the teeth affects how they contact one another when the mouth closes,

and the overall relationship between the teeth, muscles, and joints can be altered. Pulpitis,

inflammation of the dental pulp, is another symptom that may result from excessive

surface erosion.

5. Precipitating Factors

There are many external factors that place undue strain on the TMJ. These include but are

not limited to the following:

Over-opening the jaw beyond its range for the individual or unusually aggressive or

repetitive sliding of the jaw sideways (laterally) or forward (protrusive). These

movements may also be due to parafunctional habits or a malalignment of the jaw or

dentition.

6. Treatment

 Restoration of the occlusal surfaces of the teeth

 If the occlusal surfaces of the teeth or the supporting structures have been damaged due to

dental neglect, periodontal diseases or trauma, the proper occlusion should be restored.

 Pain relief

 While conventional analgesic pain killers such as paracetamol (acetaminophen) or NSAIDs

provide initial relief for some sufferers, the pain is often more neuralgic in nature, which

often does not respond well to these drugs.

 An alternative approach is for pain modification, for which off-label use of low-doses of

Tricyclic antidepressant that have anti-muscarinic properties (e.g. Amitriptyline or the less

sedative Nortriptyline) generally prove more effective.
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7. Long-Term Approach

 It is suggested that before the attending dentist commences any plan or approach utilizing

medications or surgery, a thorough search for inciting para-functional jaw habits must be

performed. Correction of any discrepancies from normal can then be the primary goal.

 An approach to eliminating para-functional habits involves the taking of a detailed history

and careful physical examination. The medical history should be designed to reveal duration

of illness and symptoms, previous treatment and effects, contributing medical findings,

history of facial trauma, and a search for habits that may have produced or enhanced

symptoms. Particular attention should be directed in identifying perverse jaw habits, such as

clenching or teeth grinding, lip or cheek biting, or positioning of the lower jaw in an edge-to-

edge bite. All of the above strain the muscles of mastication (chewing) and results in jaw

pain. Palpation of these muscles will cause a painful response.

 Treatment is oriented to eliminating oral habits, physical therapy to the masticatory muscles,

and alleviating bad posture of the head and neck. A flat-plane full-coverage oral appliance,

e.g. a non-repositioning stabilization splint, often is helpful to control bruxism and take stress

off the temporomandibular joint, although some individuals may bite harder on it, resulting in

a worsening of their conditions. The anterior splint, with contact at the front teeth only, may

then prove helpful.

 According to the National Institute of Dental and Craniofacial Research (NIDCR) of the

National Institutes of Health (NIH), TMJ treatments should be reversible whenever possible.

That means that the treatment should not cause permanent changes to the jaw or teeth.

Examples of reversible treatments are:

 Over-the-counter pain medications, used according to manufacturers instructions.

 Prescription medications prescribed by a healthcare provider.

 Gentle jaw stretching and relaxation exercises you can do at home. Your healthcare provider

can recommend exercises for your particular condition, if appropriate.

 Stabilization splint (biteplate, nightguard) is the most widely used treatment for TMJ and jaw

muscle problems; however, the actual effectiveness of these splints is unclear. If an oral splint

is recommended, it should be used only for a short time and should not cause permanent

changes in the bite. If a splint causes or increases pain, stop using it and tell your healthcare

provider. Avoid using over-the-counter mouthguards for TMJ treatment. If a splint is not

properly fitted, the teeth may shift and worsen the condition.
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 Mandibular Repositioning Devices can be worn for a short time to help alleviate symptoms

related to painful clicking when opening the mouth wide, but 24-hour wear for the long term

may lead to changes in the position of the teeth that can complicate treatment. A typical long-

term permanent treatment (if the device is proven to work especially well for the situation)

would be to convert the device to a flat-plane bite plate fully covering either the upper or

lower teeth and to be used only at night.

 What may be concluded is that there are various treatment modalities which a well-trained

experienced dentist may employ to relieve symptoms and improve joint function. They

include:

 Manual adjustment of the bite by grinding the teeth

 Mandibular repositioning splints which move the jaw, ligaments and muscles into a new

position and myofunctional therapy

8. Reconstructive Dentistry

 Surgical repositoning of jaws to correct congential jaw malformations such as prognathism

and retrognathia

 Replacement of the jaw joint(s) or disc(s) with TMJ implants (This should be considered only

as a treatment of last resort.)

 Attempts in the last decade to develop surgical treatments based on MRI and CAT scans now

receive less attention. These techniques are reserved for the most recalcitrant cases where

other therapeutic modalities have changed. Exercise protocols, habit control, and splinting

should be the first line of approach, leaving oral surgery as a last resort. Certainly a focus on

other possible causes of facial pain and jaw immobility and dysfunction should be the initial

consideration of the examining oral-facial pain specialist, oral surgeon or health professional.

One option for oral surgery, is to manipulate the jaw under general anaesthetic and wash out

the joint with a saline and anti-inflammatory solution in a procedure known as arthrocentesis.

In some cases, this will reduce the inflammatory process

Topic : Drugs For Skin Disorders

Topic Objective:

At the end of the topic student will able to understand:
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 Common Skin Disorders

 Dermatitis

 Psoriasis

 Vitiligo

Definition/Overview:

In medicine, a dermatosis is a generic term for disease of the skin. The plural is dermatoses. It

should be distinguished from dermatitis, which is inflammation of the skin (the two terms are

related but not identical). Dermotoses covers all skin diseases, many of which are not

contagious. Dermatitis is a description of symptoms (inflammation) of some dermatoses.

Many systemic diseases express symptoms through the skin such as measles, and rubella, but

these are not categorised as dermatoses.

Skin diseases, or dermatoses, include, skin cancer, eczema, psoriasis, acne, impetigo, scabies,

sunburn, warts, fifth disease(also called erythema infectiosum or "slapped face disease"),

tinea, herpes, ulcers, and pruritis. Some skin disorders are caused by absorption of material

through the skin. Failure to use proper skin protection (gloves, aprons, overalls etc.) can

result in irritation or even poisoning.

Key Points:

1. Common Skin Disorders

The skin is one of the most vulnerable organs of the body. Though seldom life

threatening, skin disorders can be uncomfortable and may cause chronic disabilities. In

addition, because the skin is so visible, skin disorders can lead to psychological stress.

There are many disorders of the skin that require clinical care by a physician or other

healthcare professional. Listed in the directory below are some, for which we have

provided a brief overview. If you cannot find the information in which you are interested,

please visit the Dermatology Online Resources page in this web site for an Internet/World

Wide Web address that may contain additional information on that topic.

Acne
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 Bed Sores

 Dry Skin

 Calluses and Corns

 Keratosis Pilaris

 Psoriasis

 Pityriasis Rosea

 Rosacea

 Sebaceous Cysts

2. Dermatitis

Dermatitis is a general term used to describe inflammation of the skin. Most types of

dermatitis are characterized by a pink or red rash that itches. The most common form of

dermatitis is contact dermatitis. This condition is caused by an allergic reaction to some

material. It can occur on any part of the body, but appears most often on the hands, feet,

and groin. Contact dermatitis usually does not spread from one person to another. In some

cases, however, it can be transferred from one part of the body to another. Poison ivy is

an example. A person infected with poison ivy may first start scratching on the hands. But

the infection may then be transferred to other parts of the body.

Other forms of dermatitis are less common. They include:

 Statis dermatitis, which is characterized by scaly, greasy-looking skin. This form most

commonly affects the lower legs and ankles.

 Nummular dermatitis, which affects the hands, arms, legs, and buttocks. The condition occurs

most commonly in men and women over the age of fifty-five.

 Atopic dermatitis, which usually occurs in early childhood. It is sometimes called infantile

eczema. It usually occurs on the face, inside the elbows, and behind the knees.

 Seborrheic dermatitis (pronounced SEB-uh-REE-ick dur-muh-TY-tuhss), which may be dry

or moist. It causes the formation of greasy scales and yellow crusts. The body parts most

affected are the scalp, eyelids, face, ears, underarms, breasts, and groin.
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3. Psoriasis

Psoriasis is a chronic (long-lasting), non-contagious disease characterized by open sores

in the skin that become covered with silvery-white scabs.

Psoriasis affects about four million Americans. The disease may develop at any age.

About 10 to 15 percent of all cases are first diagnosed during childhood. The average age

of diagnosis is twenty-eight. Psoriasis occurs when skin cells start to grow very rapidly.

Normally, the rates at which skin cells grow and die off are about the same. As old skin

cells die, new ones replace them. In the case of psoriasis, new skin cells grow much more

rapidly than old cells die off. As a result, new skin cells push older dead skin cells

upwards. They form patches of dead skin on the arms, back, chest, elbows, legs, nails,

and scalp. These patches are the scabs that are characteristic of psoriasis.

4. Vitiligo

Vitiligo is a condition in which smooth, white patches develop on the skin. It is caused

when melanocytes die off. Melanocytes (pronounced MELL-uh-no-sites) are skin cells

that give skin their color. Vitiligo affects 1 to 2 percent of the world's population. It

occurs equally among men and women. The disorder can first appear at any age. In about

half of all cases, however, it starts before the age of twenty. Vitiligo may appear as one or

two well-defined white patches on the skin. Or it may cover large portions of the body.

People with vitiligo often have other medical problems also, such as eye disorders,thyroid

disease, diabetes mellitus, and pernicious anemia (see entries on visions disorders,

diabetes mellitus, and anemias

Topic : Drugs For Eye And Ear Disorders

Topic Objective:

At the end of the topic student will able to understand:

 Eye

 Eye injury and safety
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 Damage to the human ear

 Outer ear trauma

 Auricle

 Ear canal

 Middle ear trauma

 Inner ear trauma

Definition/Overview:

This is a partial list of human eye diseases and disorders. The World Health Organization

publishes a classification of known diseases and injuries called the International Statistical

Classification of Diseases and Related Health Problems or ICD-10. This list uses that

classification.

Key Points:

1. Eye

There are many diseases, disorders, and age-related changes that may affect the eyes and

surrounding structures. As the eye ages certain changes occur that can be attributed solely

to the aging process. Most of these anatomic and physiologic processes follow a gradual

decline. With aging, the quality of vision worsens due to reasons independent of aging

eye diseases. While there are many changes of significance in the nondiseased eye, the

most functionally important changes seem to be a reduction in pupil size and the loss of

accommodation or focusing capability (presbyopia). The area of the pupil governs the

amount of light that can reach the retina. The extent to which the pupil dilates also

decreases with age. Because of the smaller pupil size, older eyes receive much less light

at the retina. In comparison to younger people, it is as though older persons wear

medium-density sunglasses in bright light and extremely dark glasses in dim light.

Therefore, for any detailed visually guided tasks on which performance varies with

illumination, older persons require extra lighting. Certain ocular diseases can come from

sexually transmitted diseases such as herpes and genital warts. If contact between eye and

area of infection occurs, the STD will be transmitted to the eye.
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With aging a prominent white ring develops in the periphery of the cornea- called arcus

senilis. Aging causes laxity and downward shift of eyelid tissues and atrophy of the

orbital fat. These changes contribute to the etiology of several eyelid disorders such as

ectropion, entropion, dermatochalasis, and ptosis. The vitreous gel undergoes liquefaction

(posterior vitreous detachment or PVD) and its opacitiesvisible as floatersgradually

increase in number.

Various eye care professionals, including ophthalmologists, optometrists, and opticians,

are involved in the treatment and management of ocular and vision disorders. A Snellen

chart is one type of eye chart used to measure visual acuity. At the conclusion of an eye

examination, an eye doctor may provide the patient with an eyeglass prescription for

corrective lenses. Some disorders of the eyes for which corrective lenses are prescribed

include myopia (near-sightedness) which affects one-third of the population, hyperopia

(far-sightedness) which affects one quarter of the population, and presbyopia, a loss of

focusing range due to aging.

2. Eye Injury And Safety

Accidents involving common household products cause 125,000 eye injuries each year in

the U.S. More than 40,000 people a year suffer eye injuries while playing sports. Sports-

related eye injuries occur most frequently in baseball, basketball and racquet sports.

Occupational eye injury

Each day about 2000 U.S.workers have a job-related eye injury that requires medical

treatment. About one third of the injuries are treated in hospital emergency departments

and more than 100 of these injuries result in one or more days of lost work. The majority

of these injuries result from small particles or objects striking or abrading the eye.

Examples include metal slivers, wood chips, dust, and cement chips that are ejected by

tools, wind blown, or fall from above a worker. Some of these objects, such as nails,

staples, or slivers of wood or metal penetrate the eyeball and result in a permanent loss of

vision. Large objects may also strike the eye/face causing blunt force trauma to the

eyeball or eye socket. Chemical burns to one or both eyes from splashes of industrial

chemicals or cleaning products are common. Thermal burns to the eye occur as well.
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Among welders, their assistants, and nearby workers, UV radiation burns (welders flash)

routinely damage workers eyes and surrounding tissue.

In addition to common eye injuries, health care workers, laboratory staff, janitorial

workers, animal handlers, and other workers may be at risk of acquiring infectious

diseases via ocular exposure.

3. Damage To The Human Ear

3.1. Outer Ear Trauma

3.1.1. Auricle

The auricle can be easily damaged. Because it is skin-covered cartilage, with

only a thin padding of connective tissue, rough handling of the ear can cause

enough swelling to jeopardize the blood-supply to its framework, the auricular

cartilage. That entire cartilage framework is fed by a thin covering membrane

called the perichondrium (meaning literally: around the cartilage). Any fluid

from swelling or blood from injury that collects between the perichondrium

and the underlying cartilage puts the cartilage in danger of being separated

from its supply of nutrients. If portions of the cartilage starve and die, the ear

never heals back into its normal shape. Instead, the cartilage becomes lumpy

and distorted. Wrestler's Ear is one term used to describe the result, because

wrestling is one of the most common ways such an injury occurs. Cauliflower

ear is another name for the same condition, because the thickened auricle can

resemble that vegetable.

The lobule of the ear (ear lobe) is the one part of the human auricle that

normally contains no cartilage. Instead, it is a wedge of adipose tissue (fat)

covered by skin. There are many normal variations to the shape of the ear

lobe, which may be small or large. Tears of the earlobe can be generally

repaired with good results. Since there is no cartilage, there is not the risk of

deformity from a blood clot or pressure injury to the ear lobe.
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Other injuries to the external ear occur fairly frequently, and can leave a major

deformity. Some of the more common ones include, laceration from glass,

knives, and bite injuries, avulsion injuries, cancer, frostbite, and burns.

4. Ear Canal

Ear canal injuries can come from firecrackers and other explosives, and mechanical

trauma from placement of foreign bodies into the ear. The ear canal is most often self-

traumatized from efforts at ear cleaning. The outer part of the ear canal rests on the flesh

of the head; the inner part rests in the opening of the bony skull (called the external

auditory meatus). The skin is very different on each part. The outer skin is thick, and

contains glands as well as hair follicles. The glands make cerumen (also called ear wax).

The skin of the outer part moves a bit if the pinna is pulled; it is only loosely applied to

the underlying tissues. The skin of the bony canal, on the other hand, is not only among

the most delicate skin in the human body, it is tightly applied to the underlying bone. A

slender object used to blindly clean cerumen out of the ear often results instead with the

wax being pushed in, and contact with the thin skin of the bony canal is likely to lead to

laceration and bleeding.

5. Middle Ear Trauma

Like outer ear trauma, middle ear trauma most often comes from blast injuries and

insertion of foreign objects into the ear. Skull fractures that go through the part of the

skull containing the ear structures (the temporal bone) can also cause damage to the

middle ear. Small perforations of the tympanic membrane usually heal on their own, but

large perforations may require grafting. Displacement of the ossicles will cause a

conductive hearing loss that can only be corrected with surgery. Forcible displacement of

the stapes into the inner ear can cause a sensory neural hearing loss that cannot be

corrected even if the ossicles are put back into proper position. Because human skin has a

top waterproof layer of dead skin cells that are constantly shedding, displacement of

portions of the tympanic membrane or ear canal into the middle ear or deeper areas by

trauma can be particularly traumatic. If the displaced skin lives within a closed area, the

shed surface builds up over months and years and forms a cholesteatoma. The -oma

ending of that word indicates a tumour in medical terminology, and although
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cholesteatoma is not a neoplasm (but a skin cyst), it can expand and erode the ear

structures. The treatment for cholesteatoma is surgical.

6. Inner Ear Trauma

There are two principal damage mechanisms to the inner ear in industrialized society,

and both injure hair cells. The first is exposure to elevated sound levels (noise

trauma), and the second is exposure to drugs and other substances (ototoxicity).

In 1972 the U.S. EPA told Congress that at least 34 million people were exposed to

sound levels on a daily basis that are likely to lead to significant hearing loss. The

worldwide implication for industrialized countries would place this exposed

population in the hundreds of millions

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

216
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN


