
 “Pharmacology”.  

 

In Section 1 of this course you will cover these topics: 
 

General Pharmacological Principles  
 

The Metric System And Drug Dosage Calculations  
 

Pharmacology Of The Autonomic Nervous System  

 

Topic : General Pharmacological Principles 

Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms related to pharmacologic principles 

 Utilize drug reference sources of information 

 Discuss advantages and disadvantages of different routes of administration 

 Describe the processes of drug absorption, distribution, metabolism, and elimination 

 Explain differences in pharmacokinetics, pharmacodynamics, and adverse effects of drugs in 

pediatric, geriatric, pregnant, and breast-feeding patients 

 Discuss factors that may alter a patients response to a drug 

 Discuss principles of drug poisonings, adverse drug reactions, and interactions 

 Discuss responsibilities in drug administration 

Definition/Overview: 

Pharmacology: Pharmacology is the study of drug action. More specifically it is the study of 

the interactions that occur between a living organism and exogenous chemicals that alter 

normal biochemical function. 

Pharmacokinetics: Pharmacokinetics (in Greek: pharmacon meaning drug and 

kinetikosmeaning 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. 
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Pharmacodynamics: Pharmacodynamicsis 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.[1] 

One dominant example being drug-receptor interactions as modeled by: 

L + R \ \leftrightarrow\ L\! \cdot \!R  

where L=ligand (drug), R=receptor (attachment site), reaction dynamics that can be studied 

mathematically through tools such as free energy maps. 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. Pharmacodynamicsis sometimes abbreviated as "PD", 

and when referred to in conjunction with pharmacokinetics can be referred to as "PKPD". 

Pharmacological principles: Pharmacological principles are based on an understanding of 

the molecular mechanism of action of a drug and of its dose-response characteristics and 

pharmacokinetics. Efficient antiviral drugs must be selectively toxic, preferentially affecting 

mechanisms shared by the virus and host cell or modifying processes unique to the virus. 

Several fundamental aspects of cancer chemotherapy may be applicable to antiviral treatment 

of AIDS including exploitation of a knowledge of cell-cycle kinetics (nucleoside analogues 

such as zidovudine have no effect on the latent virus), and of the fact that virus (cell) kill is a 

first order process (achieving total kill may involve combination or sequential treatment). 

Resistance can be expected and has been seen with other antiviral therapies. Effective dose 

regimens should be based upon the establishment of the minimum effective and maximum 

tolerated doses, the duration of effect and the pharmacokinetics of the drug. Some agents 

(e.g., zidovudine,ribavirin) are pro-drugs dependent upon intracellular activation. This 

necessitates a knowledge of intracellular kinetics for optimal therapy. 

Key Points: 

1.Recombinant DNA Technology 

 DNA and RNA are the genetic material of the cells. The DNA sequence determines the 

genetic code and the RNA transcribes the code and carries it to where protein synthesis 

happens. 
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 Genetic engineering refers to alteration of genes done in a lab setting. Most alterations are 

done using recombinant DNA techniques, which involves combining the DNA of two or 

more different organisms. This technology was made possible by the identification of 

restriction endonuclease enzymes. These enzymes are able to cleave double-stranded DNA 

into fragments. Specific segments can then be inserted so they can duplicate outside of the 

chromosomes of the bacterial host in a lab setting. 

 Some examples of therapeutic agents derived by recombinant DNA technology are: Hepatitis 

B vaccine, insulin, tissue-plasminogen activator, growth hormone, erythropoietin for anemia, 

and palivizumab for respiratory syncytial virus prevention in high risk children. 

 One of the areas of most current interest in recombinant DNA technology is gene therapy. 

This consists of essentially inserting normal genes into a human chromosome to counteract 

the effects of an abnormal or missing gene. This has huge implications for preventive medical 

therapy as well as ethical considerations. Another biotechnology drug being researched is a 

telomerase inhibitor. Telomerase is made up of RNA and another protein. It may be able to 

extend the reproduction lifespan of cells and prevent age related changes in skin cells. 

2.Pharmacogenetics 

 Genetic variations explain interpatient differences and drug response. Variability exists for 

drug metabolizing enzymes, drug transporters such as P-glycoprotein, and drug targets such 

as receptors. The definition of pharmacogenetics is the science of genetic variations that lead 

to interindividual differences in drug response. Some of the most documented differences are 

in cytochrome (CYP) P450 enzymes. There are currently 57 different enzymes in humans and 

genetic variants. 

3.Herbal Drug Use 

 The number of people using herbal products is increasing greatly. One frequent assumption is 

that if these products are natural, they are safe or effective. Due to the limited research in 

herbal medicine, unknown side effects and harmful interactions with other drugs may exist, 

and safety and efficacy isnt always apparent. Decisions made based on personal experience 

instead of well conducted research studies can overestimate the efficacy and underestimate 

the safety of herbals. 

 Recently the Federal Trade Commission filed complaints against six companies that claimed 

herbals such as St. Johns Wort, colloidal silver and shark cartilage could reverse aging, cure 
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AIDS, cancer and other diseases. It also sent warning letters to more than 50 other businesses. 

While some herbal products have been researched and shown to be safe and effective, others 

have not been, making it necessary to keep up to date with current research on this dynamic 

topic. The following describes some of the popular herbal products. 

 One of the best-known and most widely used herbal products is St Johns Wort. St. JohnsWort 

has been called the natural Prozac. Depression is a common illness that strikes 1 in 15 

Americans every year. Symptoms include loss of energy, persistent sadness, lack of interest 

in socializing, and an empty feeling. Many people with depression are turning to the herbal 

supplements such as St. Johns Wort, when prescription therapy may be more appropriate. 

Even worse, some patients are using both St. Johns Wort and prescription antidepressants 

concurrently. 

 Another popular herbal medicine used is Ginseng. Ginseng is being used for increased energy 

and alertness, to reduce effects of stress, improve performance, and stimulate the immune 

system. Some of the main side effects with Ginseng have been headaches, insomnia, skin 

rashes, asthma attacks and hypertension. 

 Recent studies have shown that another herbal drug, Gingko Biloba, may help improve 

memory loss in Alzheimers patients. Gingko should not be used by everybody. Gingko has 

been found to increase effects of blood thinning and should not be used if a patient is already 

taking an anticoagulant medication. 

 One herbal drug, Ephedra, or Ma Huang, has caused many controversies. The Food and Drug 

Administration has warned that cases have been found where this herb has caused serious 

cardiac problems. Ma Huang is commonly used as an aid in weight loss, and also is being 

used for treatment of asthma. One of the common, but dangerous side effects of this herb is 

increased heart rate and blood pressure. Warnings have been placed on the labels of Ma 

Huang, but in a few unfortunate situations where the warnings were ignored, heart attacks 

and even death have taken place. 

 Herbals can be used safely, but many have not yet been tested and are not proven effective. 

The FDA does not regulate herbal medicines, so the dosage and quality of the herb cannot be 

guaranteed to the consumer. Unlike prescription drugs, the physician and pharmacist are not 

the gatekeepers but rather the consumer is. The main point to remember before starting to 

take herbal medicines is to consult a physician or pharmacist about the herbals benefits and 

risks. 

  

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

4
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



4.Combination bronchodilator and corticosteroid 

 Salpeter S, Omiston T, Salpeter E. Cardioselective beta-blockers for chronic obstructive 

pulmonary disease. Cochrane Database Syst Rev. 2005;4:CD003566. 

 In patients with chronic obstructive pulmonary disease (COPD), do cardioselectiveβ-blockers 

cause adverse respiratory effects? 

 Meta-analyses showed that a single dose of cardioselectiveβ-blockers was not associated with 

a change in FEV1 compared with placebo or baseline controls and did not increase 

respiratory symptoms. Longer-duration of cardioselelctiveβ-blockers also did not change 

FEV1 or increase respiratory symptoms. What more details would you want to know about 

his meta-analysis before you applied the results to your practice? 

 The rationales for treatments, which follow from basic pathophysiologic principles, may in 

fact be wrong and lead to inaccurate predictions about their effects. 

5.Maintenance vs PRN Therapy for Asthma 

 The role of inhaled corticosteroids, such as budesonide, and long-acting beta2 agonists, such 

as formoterol, in controlling asthma have not been fully defined, even though their use as 

maintenance therapy is well established. The use of as-needed budesonide plus formoterol 

may improve asthma control in patients who are already receiving the drug combination as 

maintenance therapy. 

 In a study of 3394 patients with moderate to severe asthma who remained symptomatic on 

budesonide/formoterol maintenance therapy during a two-week run-in period, subjects were 

randomized to receive the traditional short-acting beta 2 agonist terbutaline (0.4 mg), 

formoterol (4.5 micrograms), or formoterol (4.5 micrograms) plus budesonide (160 

micrograms). The drug combination was more effective than formoterol alone, which in turn 

was more effective than terbutaline in delaying the first severe asthma flare-up. 

 Formoterol plus budesonide was also significantly better at decreasing the rate of severe 

asthma exacerbations. These findings are generalizable only to moderate to severe asthma. 

6.Medication Errors 

 To err is human, but to err in drug administration can be very dangerous. A recent study from 

the National Academy of Sciences Institute of Medicine showed that between 44,000 and 

98,000 people die each year because of errors made by medical professionals. There are more 
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deaths in the Untied States from medical errors than highway accidents, breast cancer, or 

AIDS. The vast majority of these errors are medication mistakes. A medication error is 

termed as any preventable event that may cause or lead to inappropriate medication use or 

patient harm, while the medication is in the control of the health care professional, patient, or 

consumer. Medication errors take place both in and out of the hospitals. These errors can 

result in death, permanent disability, and unnecessary suffering. 

 Medication errors are a result of numerous variables. Abbreviations are one example of how 

drug names are confused and misunderstood. Many drug names are confused based on 

handwriting, pronunciation, and other factors. Others argue that errors are a result of 

carelessness, stress, inadequate training, and bad communication. No single health 

professional has the information or ability to prevent all medication errors. Ensuring 

medication safety is a job for all practitioners. 

7.Precautions Advised for Inhaler Capsules Mistaken as Pills 

 Food and Drug Administration is recommending several precautions to avoid accidental 

ingestion of capsules intended for use with inhalers that resemble oral medication. While the 

manufacturers are working on making changes to labeling and packaging to prevent further 

instances, FDA has issued several precautions for the interim: 

 Avoid dispensing the capsules separately from the inhalation device. 

 If separate dispensing of the capsules cannot be avoided, affix a cautionary label that reads 

For Inhalation Use with Special Inhaler Only. 

 Advise patient to store inhaler capsules with the inhaler and away from oral capsules. 

 The Institute of Medicine (IOM) recently released Preventing Medication Errors, a 544-page 

report that is the fourth in its Quality Chasm series. The authors concluded that medication 

errors harm at least 1.5 million people per year in the United States. In addition, the cost of 

treating drug-related injuries that occur in hospitals alone conservatively amounts to $3.5 

billion per year, according to the Committee on Identifying and Preventing Medication 

Errors, which wrote the report.  
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8.How to Avoid 10-fold errors 

 Always place a zero before the decimal point for numbers <1 (e.g., 0.1, not .1). 

 Never place a trailing zero following a decimal point (e.g., 1, not 1.0). 

 Require independent dose check or dose calculation by a second caregiver prior to 

administration. 

 Avoid use of decimal points when not necessary (e.g., order amikacin 11 milligrams instead 

of 10.8 mg when prescribing 9 mg./kg for a 1.2-kg neonate). 

 Never use the abbreviation u for the word unit. 

 Spell out numbers with multiple zeroes (e.g., penicillin 150,000 units = one hundred and fifty 

thousand units). 

 Spell out units of measure (e.g., micrograms instead of mcg). 

Topic : The Metric System And Drug Dosage Calculations 

Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms relevant to drug dosage calculations 

 Perform conversions of units of measurement within the metric system 

 Perform conversions between units of measurement in the metric and English systems 

 Calculate strength of solutions in percentage and ratio forms 

 Perform drug dosage calculations 

Definition/Overview: 

Dosage calculation: Given a particular order for medication, a dosage calculation determines 

how to administer the medication. Dosage calculations are performed by nurses and other 

medical professionals when preparing to give patients medication. 

For instance, suppose a doctor orders 1000 mg of Acetaminophen for a patient. The nurse 

caring for the patient has 500 mg tablets of acetaminophen available. The nurse performs a 

dosage calculation to determine that 2 tablets must be given to the patient in order to properly 

administer the medication ordered. 
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Therapeutic dose: Also referred to as the normal adult dose, the usual dose or average dose, 

it is the amount needed to produce the desired therapeutic effect. 

Dosage range: A term that applies to the range between the minimum amount of drug and 

the maximum amount of drug required to produce the desired effect. 

Minimum dose: The least amount of drug required to produce a therapeutic effect. 

Maximum dose: The largest amount of drug that can be given without reaching the toxic 

effect. 

Toxic dose: The least amount of drug that will produce symptoms of poisoning. 

Minimum lethal dose: The least amount of drug that can produce death. 

Key Points: 

1.Scientific Notation 

 Scientific notation was developed in order to express numbers that are very large or 

extremely small. For example, if you wanted to figure out how many drops of water were in a 

river 12 km long, 270 m wide, and 38 m deep, writing your answer as 1.23 x 1014 is much 

easier to understand than writing your answer are 123120000000000. Expressing your answer 

in scientific notation will help to represent these numbers in a way that is easier to read and 

understand. In addition to eliminating writing numbers repeatedly, scientific notation can 

suppress inaccurate digits. 

 The notation is based on powers of base number ten. The format is generally expressed as 

follows: N x 10x, where N equals a number greater than 1 but less than 10, and x equals an 

exponent of 10. For numbers greater than 10, first locate the decimal and move it either right 

or left so that there are only one non-zero digit to the left. As a result, the decimal will 

produce the N part of the standard scientific notational equation. Next count the number of 

spaces necessary to move the decimal to a non-zero digit. If the decimal was moved to the 

left, it will represent a number greater than 10, and the number of positions will equal x in the 

general equation. For example, in order to express the number 23419 in scientific notation, 

position the decimal so that there is only one digit on the left side of the decimal, resulting in 

2.3419. Next count the number of positions used in order to move the decimal to the left (that 
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will be x). Finally, multiply the resulting number by 10 and place the expression in standard 

form. 

 As mentioned before, numbers that are less than 1 can also be expressed in scientific 

notation. The steps are generally the same except when positioning the decimal to the left 

with one non-zero decimal, you will have to move it to the right. The number of positions 

moved to the right will equal to -x. Negative exponents indicate negative powers of ten, 

which are expressed as fractions with 1 in the numerator and the power of 10 in the 

denominator. For instance, 10-1=1/10, 10-2=1/100, 10-3=1/1000, and so on. Negative 

exponents can be rewritten as values with positive exponents by taking the reciprocal of the 

number. For example, 10-5 can be rewritten as 1/105. In contrast .000436 can be written as 

4.36 x 10-4. 

 Every number can be written or expressed in scientific notation even numbers that are 

between 1 and 10. Those numbers do not need to be moved to the left or right so that the 

exponent will be equal to zero. For example, 7.92 can be rewritten in notational form as 7.92 

x 100. Similarly, 100=1, since the zero exponent mean that no zeros follow the 1. 

 Scientific notation makes adding, subtracting, multiplying, and division much simpler. This 

method of representing numbers that are very large or very small makes graphs and tables 

easier to create, read, follow, and understand. Scientific notation can be used in everyday life 

to convert medications measurements, and is also used by most other nations of the world, 

and therefore it has commercial and trade advantages. 

2.The Household Measuring System 

 When people think of measurement, normally two systems come to mind, the metric system 

(used throughout the world) and the U.S. customary system (primarily used in the United 

States). There is another system that many people use almost daily in the United States that 

very few people think about, and that is the household system. The household system is 

primarily used to measure the ingredients used in cooking. The most common units of 

measurements in the household system are the cup, tablespoon, and teaspoon. These 

measurement units can be used for liquids or solids. Some of the common units are used 

internationally but yet have a different value in other countries.  

 As with the U.S. customary system, the unit's conversions do not have a systematic approach 

to changing units within the system. In the household system, three teaspoons are equal to 

one tablespoon and sixteen tablespoons are equal to one cup. With liquid measurements, four 
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cups are equal to one quart and sixteen cups are equal to one gallon. There are also several 

conversions between the household system and the U.S. customary system. One example of 

this is that two tablespoons are equal to one ounce.  

 Since medication calculations are based on the metric system, the household units must be 

changed to metric units when used medically and these conversions can be very confusing. 

The tablespoon in the U.S. is equal to roughly 14.8 milliliters, one teaspoon is about 4.9 

milliliters, and one cup is around 236.6 milliliters. This poses a problem medically because if 

2 ml of a medication is to be given at home and the patient does not happen to have a device 

to measure milliliters, then they would have to take 2/5 of a teaspoon of the medication.  

 Another very confusing aspect of the use of the household system is that some of the units 

have different values internationally. As stated earlier, the teaspoon equals about 4.9 

milliliters, but that is only in the U.S. In Britain the traditional teaspoon is only equal to 3.55 

milliliters, but there is also a metric teaspoon used in Britain and other countries that is equal 

to exactly 5 milliliters. The tablespoon is the same, but the traditional British tablespoon does 

not have a precise value. The value varies with each source you get it from. The cup, though, 

is only used in the U.S. but the British kitchen uses something close called a breakfast cup.  

 The household system's use in a medical setting should be avoided because of its inaccurate 

nature and confusing conversions. When cooking it is OK to use 15/16 of a cup of milk or 

what looks like a tablespoon of sugar, but with medicine accuracy is essential.  

3.Children's Dosages 

 Although adult dosages are usually easy to find in drug reference books, that may not be true 

for pediatrics. Drugs aren't always studied in pediatrics and doses aren't always precisely 

known. Pediatric dosages are usually calculated based on weight in kilograms or child body 

surface area. Children's body surface area is thought to parallel the child's organ growth 

maturation and metabolic rate. Body Mass Index is considered one of the most accurate 

dosage means but it requires accurate height measurement, which often isn't easy with 

children. Pediatrics have their own age related terminologies that may influence dosing. For 

example: neonate is 0-4 weeks of age, infant is 1 month1 year, and gestational age (GA) is 

the time from conception until birth. Different drug dosages may be used based on this age 

related terminology.  

 Other things to consider with pediatrics are the dosage form availability. Not all drug dosage 

forms are available as liquids and most children under five years have difficulty swallowing 
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tablets or capsules. Fluid restriction can be a problem when using intravenous administration 

to provide drugs to children. The smaller the child, the less fluid they can receive in a day.  

 Delivery devices for pediatric patients with asthma all have advantages and disadvantages. 

Pediatric patients usually cannot consistently produce the same inspiratory flow. In one study 

of children age 3 months to 5 years, approximately 1-2% of the drug salbutamol was 

delivered with an aerochamber with mask. Estimates in adults vary from 10-20% of dose 

delivered. 

Topic : Pharmacology Of The Autonomic Nervous System 

Topic Objective: 

At the end of this topic student would be able to: 

 Describe the divisions of the central and peripheral nervous systems 

 Define key terms relative to pharmacology of the autonomic nervous system 

 Describe the anatomy, neurotransmitters, and receptors of the autonomic nervous system 

 State four classifications of autonomic nervous system drugs on the basis of how and where 

they work 

 Relate the pharmacology of the autonomic nervous system to the specific chapters and drug 

classifications that are relevant 

Definition/Overview: 

The peripheral nervous system: The peripheral nervous system (PNS) resides or extends 

outside the central nervous system (CNS), which consists of the brain and spinal cord. The 

main function of the PNS is to connect the CNS to the limbs and organs. Unlike the central 

nervous system, the PNS is not protected by bone or by the blood-brain barrier, leaving it 

exposed to toxins and mechanical injuries. The peripheral nervous system is divided into the 

somatic nervous system and the autonomic nervous system. 

The autonomic nervous system: 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 
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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. 

Central nervous system drugs: Central nervous system drugs-that is, drugs that affect the 

spinal cord and the brain-are used to treat several neurological (nervous system) and 

psychiatric problems. For instance, antiepileptic drugs reduce the activity of overexcited 

brain areas and reduce or eliminate seizures. 

Antipsychotic drugs: Antipsychotic drugs are used to regulate certain brain chemicals called 

neurotransmitters, which do not function properly in people with psychoses, major mental 

disorders often characterized by extreme behaviors and hallucinations, such as in 

schizophrenia. Antipsychotic drugs can often significantly alleviate hallucinations and other 

abnormal behaviors. 

Antidepressant drugs: Antidepressant drugs reduce mental depression. Antimanic drugs 

reduce excessive mood swings in people with manic-depressive illness, which is 

characterized by behavioral fluctuations between highs of extreme excitement and activity 

and lows of lethargy and depression. Both types of drugs act by normalize chemical activity 

in the emotional centers of the brain. Antianxietydrugs, also referred to as tranquilizers, treat 

anxiety by decreasing the activity in the anxiety centers of the brain. 

Sedative-hypnotic drugs: Sedative-hypnotic drugs are used both as sedatives to reduce 

anxiety and as hypnotics to induce sleep. Sedative-hypnotic drugs act by reducing brain-cell 

activity. Stimulatory drugs, on the other hand, increase neuronal (nerve cell) activity and 

reduce fatigue and appetite. 

Analgesic drugs: Analgesic drugs reduce pain and are generally categorized as narcotics and 

non-narcotics. Narcotic analgesics, also known as opioids, include opium and the natural 

opium derivatives codeine and morphine; synthetic derivatives of morphine such as heroin; 

and synthetic drugs such as meperidine and propoxyphene hydrochloride. Narcotics: 

Narcotics relieve pain by acting on specific structures, called receptors, located on the nerve 

cells of the spinal cord or brain. Non-narcotic analgesics such as aspirin, acetaminophen, and 

ibuprofen reduce pain by inhibiting the formation of nerve impulses at the site of pain. Some 

of these drugs can also reduce fever and inflammation. 
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General anesthetics: General anesthetics, used for surgery or painful procedures, depress 

brain activity, causing a loss of sensation throughout the body and unconsciousness. Local 

anesthetics are directly applied to or injected in a specific area of the body, causing a loss of 

sensation without unconsciousness; they prevent nerves from transmitting impulses signaling 

pain. 

Key Points: 

1.There are three types of directions of the neurons: 

 Sensory system by sensory neurons, between the sensory and motor neurons. However, there 

are relay neurons in the CNS as well  

2.By function 

 By function, the peripheral nervous system is divided into the somatic nervous system, 

autonomic nervous system and the enteric nervous system. The somatic nervous system is 

responsible for coordinating the body movements, and also for receiving external stimuli. It is 

the system that regulates activities that are under conscious control. The autonomic nervous 

system is then split into the sympathetic division, parasympathetic division, and enteric 

division. The sympathetic nervous system responds to impending danger or stress, and is 

responsible for the increase of one's heartbeat and blood pressure, among other physiological 

changes, along with the sense of excitement one feels due to the increase of adrenaline in the 

system. The parasympathetic nervous system, on the other hand, is evident when a person is 

resting and feels relaxed, and is responsible for such things as the constriction of the pupil, 

the slowing of the heart, the dilation of the blood vessels, and the stimulation of the digestive 

and genitourinary systems. The role of the enteric nervous system is to manage every aspect 

of digestion, from the esophagus to the stomach, small intestine and colon. 

3.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 
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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, that detects 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. 

4.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 (see below 

Function): 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 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). 
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 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. 

 In Section 2 of this course you will cover these topics: 
 

Medicated Aerosol Treatments  
 

Bronchodilators  
 

Mucokinetics And Surfactants  

 

Topic : Medicated Aerosol Treatments 

Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms related to aerosol therapy 

 Describe the main goals of aerosol therapy 

 State the advantages and disadvantages of the inhalation route of administration 

 Describe the factors that affect aerosol deposition 

 List advantages and limitations in using a metered-dose inhaler (MDI), a small-volume 

nebulizer (SVN), and a dry-powder inhaler (DPI) 

 Describe the proper technique for using an MDI, SVN, and DPI 

 State the advantages and limitations of using metered dose inhalers (MDI), and small volume 

nebulizers (SVN), in intubated and mechanically ventilated patients 

 Describe factors effecting aerosol deposition in mechanically ventilated patients 

Definition/Overview: 

Aerosol therapy: Aerosol therapy is used to deliver medication in a mist form to breathe in. 

Aerosol therapy consists of a compressor which generates a controlled air flow to the 

nebulizer cup and the medication mist is then inhaled through a mouthpiece or mask. 

Aerosol Deposition: A novel approach to sample deposition in furnace atomization is 

disclosed which obviates the need for skilled application of microvolumes by syringe. By 

means of the apparatus and method disclosed, the analyte in aerosol form is deposited under 

controlled conditions on the internal surface areas of graphite furnaces. Precision approaching 

that of flame atomization systems is achieved and at the same time, concentrationalsensitivity 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

15
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



may be increased simply by extending the deposition time. The amount of analyte deposited 

in the furnace is restricted only by the sample volume available and the matrix concentration. 

A single standard can be used to construct a calibration curve by simply varying the aerosol 

deposition time. 

Key Points: 

1.Aerosol Delivery in Mechanically Ventilated Patients 

 Delivering aerosolized medications to mechanically ventilated patients is considerably more 

complicated than delivering them to spontaneously breathing patients. The nebulizer or MDI 

must be adapted to be placed in the inspiratory limb of the ventilator circuit. Aerosol 

deposition in the lung is substantially decreased in mechanically ventilated patients. The dose 

actually delivered to the lungs depends upon a variety of factors and conditions. The 

endotracheal tube itself is the most formidable barrier to aerosol deposition. The size or 

internal diameter of the patient's endotracheal tube, exact placement of the nebulizer or MDI 

within the ventilator circuit, the presence of a humidification device in the ventilator circuit 

and the breathing pattern set on the ventilator are some of the factors that affect aerosol 

deposition. In mechanically ventilated patients, the amount deposited in the lung can be as 

little as 3% to 5%. 

 At this time, there is no way to determine how much drug is being delivered by any given 

device on an individual patient. Nor has it been determined whether MDI's or nebulizers are 

better for mechanically ventilated patients. Based on current evidence, it appears that MDI's 

are safer for medication delivery in mechanically ventilated patients but that nebulizers result 

in more drug delivered to the lung because the dose of medication in a nebulizer is typically 

larger. Current evidence suggests that the dose of inhaled medications given by either small 

volume nebulizer or MDI should be double the normal dose. But in clinical practice the dose 

is often titrated to get the desired effect from the drug, which may mean giving 8 or more 

puffs per treatment with MDI's. Extremely large doses may also be delivered by nebulizer, as 

well. For example, continuous nebulization of albuterol has been shown to be effective for 

mechanically ventilated patients with Status Asthmaticus. Of course, patients must be 

monitored closely for side effects when such aggressive dosing strategies are needed 
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Topic : Bronchodilators 

Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms relative to bronchodilator pharmacotherapy 

 Describe the neurologic control of bronchial smooth muscle, including the sympathetic and 

parasympathetic nerves, their chemical mediators, and how bronchodilation is achieved 

 Differentiate bronchospasm and bronchoconstriction 

 Describe three pharmacologic methods for bronchodilation (sympathomimetic, 

anticholinergic, and xanthine) and the mode of action of each 

 State the indications, contraindications, adverse reactions, onset of action, and dosage range 

for each bronchodilator 

 Recommend appropriate bronchodilator therapy for various patient situations, including drug, 

dosage, frequency, and route of delivery 

 Describe appropriate techniques for monitoring the patients response to bronchodilator 

therapy 

Definition/Overview: 

Bronchospasm: Bronchospasm is a sudden constriction of the muscles in the walls of the 

bronchioles. It is caused by the release (degranulation) of substances from mast cells or 

basophils under the influence of anaphylatoxins. It causes difficulty in breathing which can 

be very mild to severe. 

Bronchoconstriction: Bronchoconstrictionis the constriction of the airways in the lungs due 

to the tightening of surrounding smooth muscle, with consequent coughing, wheezing, and 

shortness of breath. Bronchoconstriction can also be due to an accumulation of thick mucus. 

Bronchodilator: A bronchodilator is a substance that dilates the bronchi and bronchioles, 

decreasing airway resistance and thereby facilitating airflow. Bronchodilators may be 

endogenous (originating naturally within the body), or they may be medications administered 

for the treatment of breathing difficulties. They are most useful in obstructive lung diseases, 

of which asthma and chronic obstructive pulmonary disease are the most common conditions. 
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Although this remains somewhat controversial, they might be useful in bronchiolitis. They 

are often prescribed but of unproven significance in restrictive lung diseases. 

Key Points: 

1.BronchospasmDiagnosis 

 Bronchospasm appears as the feature of asthma, chronic bronchitis, anaphylaxis, as a possible 

side-effect of the drug Pilocarpine (which is used to treat illness resulting from the ingestion 

of deadly nightshade as well as other things) and also as a side effect for Beta Blockers (used 

to treat hypertension). The overactivity of the bronchioles' muscle is a result of exposure to a 

stimulus which under normal circumstances would cause little or no response. The resulting 

constriction and inflammation causes a narrowing of the airways and an increase in mucous 

production; this reduces the amount of oxygen that is available to the individual causing 

breathlessness, coughing and hypoxia. 

 Bronchospasm is a serious potential complication of placing a breathing tube during general 

anesthesia. When the airways spasm or constrict in response to the irritating stimulus of the 

breathing tube, it is difficult to maintain the airway and the patient can become apneic. 

2.Emphysema 

 With emphysema the shortness of breath due to effective bronchoconstriction from excessive 

very thick mucous blockage (it is so thick that great difficulty is encountered in expelling it 

resulting in near exhaustion at times) can bring on panic attacks unless the individual expects 

this and has effectively learned pursed lip breathing to more quickly transfer oxygen to the 

blood via the damaged alveoli resulting from the disease. The most common cause of 

emphysema is smoking and smoking cessation is mandatory if this incurable disease is to be 

treated. Prevention of bronchoconstriction by this pathway is vital for emphysema sufferers 

and there are several anticholinergic medications that can greatly improve the quality of life 

for these individuals. In combination with mucous thinning agents such as Guaifenesin 

significant improvement in breathing can be accomplished. 

3.Exercise-induced bronchoconstriction 

 More generally termed exercise-induced asthma, the preferred and more accurate term 

exercise-induced bronchoconstriction better reflects underlying pathophysiology. It is also 
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preferred due to the former term giving the false impression that asthma is caused by 

exercise. 

 In a patient with EIB, exercise initially follows the normal patterns of bronchodilation. 

However, by three minutes, the constriction sets in, which peaks at around 10-15 minutes, 

and usually resolves itself by an hour. During an episode of this type of bronchorestriction, 

the levels of inflammatory mediators, particularly leukotrienes, histamine, and interleukin, 

increase. TH2-type lymphocytes are activated, with an increase in T cells expressing CD25 

(IL-2R), and B cells expressing CD 23, causing increased production of IgE. After exercise, 

the conditions will fade within one to three minutes. In most sufferers of EIB, this is followed 

by a refractory period, of generally less than four hours, during which if exercise is repeated, 

the bronchorestriction is less emphasised. This is probably caused by the release of 

prostaglandins. 

 The underlying cause of this type of bronchoconstriction appear to be the large volume of 

cool, dry air inhaled during strenuous exercise. The condition appears to improve when the 

air inhaled is more fully humidified and closer to body temperature. 

 This specific condition, in the general population, can vary between 7 and 20 percent. This 

increases to around 80 percent in those with symptomatic asthma. In many cases, however, 

the constriction, even during or after strenuous exercise, is not clinically significant except in 

cases of severe to moderate emphysema. 

4.Allergen-induced bronchoconstriction 

 While a different cause, this has very similar symptoms, namely the immunological reaction 

involving release of inflammatory mediators. 

 Inhalation of allergens in sensitized subjects develops into bronchorestriction within 10 

minutes, reaches a maximum within 30 minutes, and usually resolves itself within one to 

three hours. In some subjects, the constriction does not return to normal, and recurs after 

three to four hours, which may last up a day or more. The first is named the early asthmatic 

response, and the latter the late asthmatic response. 
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Topic : Mucokinetics And Surfactants 

Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms related to mucokinetic and surfactant agents 

 Describe the production, function, and clearance of mucus in the healthy lung 

 State the indications for bland aerosols and mucolytic agents 

 Compare and contrast the mechanisms of action of bland aerosols and mucolytic agents 

 Describe how surface tension relates to oxygenation and the work of breathing 

 Describe the role of surfactants in the lungs and surfactant replacement agents 

 Describe the mechanisms of action of expectorants and antitussive agents 

Definition/Overview: 

Asthma:. Over 20 million people have asthma (pronounced: az-muh) in the United States, 

and it's the number-one reason that kids and teens chronically miss school. Asthma is a long-

term, inflammatory lung disease that causes airways to tighten and narrow when a person 

with the condition comes into contact with irritants such as cigarette smoke, dust, or pet 

dander. 

Bronchitis:. Although bronchitis doesn't affect most teens, it can affect those who smoke. In 

bronchitis, the membranes lining the larger bronchial tubes become inflamed and an 

excessive amount of mucus is produced. The person with bronchitis develops a bad cough to 

get rid of the mucus. 

Common cold: Colds are caused by over 200 different viruses that cause inflammation in the 

upper respiratory tract. The common cold is the most common respiratory infection. 

Symptoms may include a mild fever, cough, headache, runny nose, sneezing, and sore throat. 

Cough: A cough is a symptom of an illness, not an illness itself. There are many different 

types of cough and many different causes, ranging from not-so-serious to life threatening. 

Some of the more common causes affecting kids and teens are the common cold, asthma, 

sinusitis, seasonal allergies, and pneumonia. 
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Cystic fibrosis: (CF). CF is an inherited disease affecting the lungs. CF causes mucus in the 

body to be abnormally thick and sticky. The mucus can clog the airways in the lungs and 

make a person more likely to get bacterial infections. 

Pneumonia: Pneumonia is an inflammation of the lungs, which usually occurs because of 

infection with a bacteria or virus. Pneumonia causes fever, inflammation of lung tissue, and 

makes breathing difficult because the lungs have to work harder to transfer oxygen into the 

bloodstream and remove carbon dioxide from the blood. Common causes of pneumonia are 

influenza and infection with the bacterium Streptococcus pneumoniae. 

Key Points: 

1.MucolyticUpdate 

 Drugs currently being investigated as experimental expectorants and mucolytics include: 

ambroxol (NA-872), bromhexine (NA-274), bisolvon, carbocysteine (AHR-3053, LJ-206), 

and erdosteine (RV-144, edirel, mucofor,vectrine). 

2.Orphan Drug Formulation of Mannitol (Bronchitol) for Improving Mucus Clearance 

 The FDA approved an expanded indication for an orphan drug formulation of mannitol 

(Bronchitol, made by Pharmaxis Ltd.), allowing its use to facilitate mucus clearance in 

patients with cystic fibrosis (CF) at risk for bronchiectasis. The original orphan drug 

indication approved in February 2005 allowed its use for the treatment of bronchiectasis. 

 The dry powder formulation is administered via inhaler. It increases mucus clearance by 

reducing its viscosity and stimulating cough. It mimics the action of salt in healthy lungs to 

draw out and restore surface liquid and also has a direct action on cilia. 

 More studies in CF patients are being done to assess the efficacy of dry power mannitol for 

improving quality of life; reducing the number of bacterial infections and the need for 

physiotherapy and hospitalization; improving oxygen delivery from the lungs, exercise 

capacity and quality of sleep; and achieving overall improvements in lung function. 

3.Surfactant Update 

 Research trials comparing surfactants have shown both synthetic and natural surfactants 

effective for treatment and prevention of RDS. Still, surfactant use is fraught with 
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controversies such as: when to initiate therapy, when doses should be repeated, how many 

doses to give, whether to retreat, which surfactant to use, which administration technique to 

use and what the optimal dose is. Cost effectiveness of surfactant therapy is one of the 

biggest issues determining use. Care paths or algorithms are frequently used in health care 

settings for surfactant treatment of RDS. Synthetic agents advantage is unlimited supply and 

no risk of immunologic reaction or disease transmission. 

 In some cases surfactant therapy is initiated in the delivery room prophylactically before RDS 

occurs, to get even delivery in the lung. In other cases treatment within two hours of delivery 

may avoid unnecessary expense in those not needing it. 

 Outcomes to assess how efficacious surfactant is are air leak events and RDS related deaths. 

Side effects such as intraventricular hemorrhage may indicate hypoxic-ischemic brain injury. 

There may be less of an immediate need for ventilator support in infants who receive natural 

surfactants. Natural surfactants may cause less pneumothorax, bronchopulmonary and 

dysplasia. 

 Investigational treatment of neonatal refractory RDS using liquid ventilation perfluocarbons 

(PFCs) is being done. These are inert liquids in which oxygen and carbon dioxide are highly 

soluble. 

 Lucinactant is a synthetic surfactant that received approvable status from the FDA in 

February 2005. 

 In Section 3 of this course you will cover these topics: 
 

Anti-Inflammatory And Anti-Asthmatic Agents  
 

Anti-Infective Agents  
 

Cardiac Agents  

 

Topic : Anti-Inflammatory And Anti-Asthmatic Agents 

Topic Objective: 

At the end of this topic student would be able to: 

 Describe the inflammatory process as it relates to airway disease 

 List the chemical mediators involved in allergic reactions 

 Discuss the physiology of corticosteroids 

 Define hypothalamic pituitary adrenal axis, suppression, and steroid dependency 

 Be able to describe the pharmacotherapy of oral, parenteral, and inhalational corticosteroids 
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 Be able to differentiate the anti-inflammatory and antiasthmatic classes of medications 

available to treat asthma according to their mechanism of action and clinical use 

Definition/Overview: 

Corticosteroids: Corticosteroids are a class of steroid hormones that are produced in the 

adrenal cortex. Corticosteroids are involved in a wide range of physiologic systems such as 

stress response, immune response and regulation of inflammation, carbohydrate metabolism, 

protein catabolism, blood electrolyte levels, and behavior. 

Glucocorticoids: Glucocorticoidssuch as cortisol control carbohydrate, fat and protein 

metabolism and are anti-inflammatory by preventing phospholipidrelease, decreasing 

eosinophil action and a number of other mechanisms. 

Mineralocorticoids: Mineralocorticoidssuch as aldosterone control electrolyte and water 

levels, mainly by promoting sodium retention in the kidney. 

Key Points: 

1.Immune System/Mediators 

 The science of immunology goes way back to 1796 with the discovery that immunization 

could prevent smallpox. Immunity is the bodys capacity to resist damage to its tissues and 

organs from invading foreign agents. The two classes of immunity are nonspecific and 

specific. Specific immunity targets a specific disease or antigen. Nonspecific immunity 

doesnt involve humoral (B lymphocytes) or cell mediated (T lymphocytes) immunity. 

Immunologic mechanisms often trigger inflammation and its cascade, as in the case of 

asthma. This is why knowledge of both inflammation and immunity are important to 

understand asthma. 

 The critical role of inflammation in asthma is substantiated more every day through research. 

Clinicians and immunologists have always had different ideas on asthma and recently these 

ideas have begun to merge. Based on current knowledge, a working definition of asthma is: a 

chronic inflammatory disorder of the airways in which many cells play a role. The following 

is a discussion of some of those cellular elements. Mast cell mediators are predominant in 

allergic asthma. The initial encounter with the allergen stimulates plasma cells to produce 

antigen-specific IgE antibodies that bind to mast cells in the airway. Mediators released are 
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histamine, bradykinen, leukotrienes C, D, E, platelet activating factor, prostaglandins, 

thromboxane A, and chemotactic factors for eosinophils platelets, neutrophils and T 

lymphocytes. 

 Some of these mediators are preformed and others are newly synthesized. Mediators act 

directly on airway smooth muscle tone, vascular permeability, neuron activation, mucus 

secretion or airway changes. Allergic inflammation is probably due to interleukin 4 and 5. 

Granulocyte-macrophage colony stimulating factor and cell adhesion molecules are also 

increased in allergic asthma. Leukotrienes C4 and D4 can impair mucociliary clearance, 

increase mucus production and cause bronchoconstriction. 

 Prostaglandins, leukotrienes and platelet activating factor are metabolites of arachidonic acid. 

Bronchoconstricting prostaglandins are F2∝, D2 and I2. Thromboxane A2 is made by 

alveolar macrophages, fibroblasts, neutrophils, and platelets in the lung. It may be involved in 

bronchoconstriction in the late asthmatic response and bronchial hyper-responsiveness. 

Platelet-activating factor is involved in mediation of bronchospasm, edema formation and 

eosinophils. 

2.Drugs in Research 

 Cell adhesion is part of one of the phases of the inflammatory response. Pharmacological 

intervention to reduce expression of cell adhesion molecules (CAM) may, therefore, have 

preventative or therapeutic implications for asthmatics. Circulating neutrophils are attracted 

to inflammation and areas of injury and roll along the surface of the endothelium in a process 

mediated by adhesion molecules. Later neutrophils stick to the endothelium by binding to 

adhesion molecules. This eventually results in an interaction between factors triggering the 

allergic inflammatory response and those factors that maintain it. Drugs that affect CAM, 

therefore, could alter that relationship and have a role in prophylaxis or treatment of asthma. 

 Anti-IgE drugs work to neutralize IgE antibodies. IgE antibodies recognize pollen; dust and 

things like cat dander as dangerous and alert the body to release histamines, leukotrienes and 

other chemicals that affect the lung. Anti-IgE drugs may, therefore be effective for patients 

with asthma triggered allergies. Clinical research has shown that some patients on anti-IgE 

drugs were able to stop using their steroids and had a decrease in IgE levels, though the 

asthma didn't go completely away. 

 Cilomilast: Orally Active Selective Phosphodiesterase-4 Inhibitor for Treatment of Chronic 

Obstructive Pulmonary Disease 
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 Cilomilast is a second-generation PDE4 inhibitor with antiinflammatory effects that target 

bronchoconstriction, mucus hypersecretion, and airway remodeling associated with chronic 

obstructive pulmonary disease (COPD). Selective PDE4 inhibition maximizes the 

antiinflammatory effects of PDE inhibition while minimizing the adverse effects of 

nonselective agents. So far, four clinical trials have evaluated the efficacy of cilomilast and 

demonstrated improvement in lung function (forced expiratory volume in one second) and 

quality of life and reduction in the occurrence of COPD exacerbations compared with 

placebo. Cilomilast is generally well tolerated, with adverse effects being overall mild and 

self-limiting. 

3.Cushings Syndrome 

 Cushings syndrome is a condition in which there is an over secretion of adrenocortical 

hormones released from the adrenal gland. Hyperadrenocorticism is a descriptive term for the 

condition hyper means increased and adreno refers to the adrenal gland. Cortisol is a natural 

substance produced by the adrenal gland. There are many causes for this disease, but the most 

common cause of Cushings syndrome is due to the intake of excess amounts of 

corticosteroids. The second leading cause is an overproduction of ACTH, adrenocorticotropic 

hormone, in the pituitary. 

4.This endocrine disorder has a variety of symptoms that are associated with it. Some of 

the signs and symptoms are: 

 Thin arms and legs (wasted muscles) 

 Round moon face 

 High blood pressure 

 Large stomach (obesity in general) 

 Buffalos hump (fat deposits) 

 Thin, dry skin 

 Bruises (occur easily) 

 Mood swings (mainly depression) 

 Diabetes 

 Hair growth 

 Puffy eyelids 
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 In order to diagnose Cushings Syndrome, a urine analysis can be given to determine elevation 

of urinary cortisol excretion. A dexamethasone test may be done to determine if exogenous 

cortisol can suppress cortisol secretion. 

 There are different methods of treatment of Cushings syndrome. The choice of treatment 

depends on what was found to be the cause. If patients were receiving excess or inappropriate 

steroid therapy, they should be tapered off the drugs. Sometimes this is easier to say than do. 

Some asthmatics become steroid dependent and need steroids to have their asthma under 

control. Other treatment methods may include surgery, radiation or drugs to inhibit 

production of cortisol. 

 

Topic : Anti-Infective Agents 

Topic Objective: 

At the end of this topic student would be able to: 

 Understand the differentiation between gram-positive and gram-negative bacteria 

 Discuss implications of antimicrobial sensitivities and resistance patterns 

 Understand basic concepts of anti-infective therapy 

 Identify the basic classifications of antibiotic, antiviral, antitubercular, and antifungal drugs 

 Describe the role of aerosol anti-infective agents that may be administered directly into the 

lungs 

Definition/Overview: 

Gram-positive bacteria: Gram-positive bacteria are those that are stained dark blue or violet 

by Gram staining. This is in contrast to Gram-negative bacteria, which cannot retain the 

crystal violet stain, instead taking up the counterstain (safranin) and appearing red or pink. 

Gram-positive organisms are able to retain the crystal violet stain because of the high amount 

of peptidoglycanin the cell wall. Gram-positive cell walls typically lack the outer membrane 

found in Gram-negative bacteria. 

Gram-negative bacteria: Gram-negative bacteria are those bacteria that do not retain crystal 

violet dye in the Gram staining protocol. Gram-positive bacteria will retain the crystal violet 
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dye when washed in a decolorizing solution. In a Gram stain test, a counterstain(commonly 

safranin) is added after the crystal violet, coloring all Gram-negative bacteria a red or pink 

color. The test itself is useful in classifying two distinct types of bacteria based on structural 

differences in their cell walls. Many species of Gram-negative bacteria are pathogenic, 

meaning they can cause disease in a host organism. This pathogenic capability is usually 

associated with certain components of Gram-negative cell walls, in particular the 

lipopolysaccharide(also known as LPS or endotoxin) layer. In humans, LPS triggers an innate 

immune response characterized by cytokine production and immune system activation. 

Inflammation is a common result of cytokine production, which can also produce host 

toxicity. 

Pharmacodynamicsof Antiinfective Therapy: Applied pharmacokinetics has long been a 

lifeline of clinical pharmacy services. National surveys during the past decade documented 

clinical pharmacy services and demonstrated that a substantial rate of growth occurred in 

clinical pharmacokinetic consultations and management of drug therapy protocols. 

Pharmacodynamic principles of antiinfective agents are rapidly becoming a new paradigm of 

clinical pharmacy services. -lactams, aminoglycosides, and fluoroquinolonesrepresent the 

three classes of antiinfective agents that have made the most progress toward the clinical 

applications of pharmacodynamics. Pharmacodynamicparameters are being used to select and 

compare agents within an antiinfective class (e.g., fluoroquinolones), make modifications in 

the dosage (e.g., extended-interval dosing of aminoglycosides) and/or mode of administration 

(e.g., continuous infusion of -lactams), develop in vivo breakpoint determinations, and assess 

the development of bacterial resistance. In addition, pharmacodynamic parameters have 

influenced the clinical drug development of new (e.g., linezolid) and older (amoxicillin-

clavulanate, fluoroquinolones) antiinfectiveagents. Further investigations are needed to 

explore the clinician's use of validated prediction methods and patient-specific 

pharmacodynamicparameters at the bedside. By linking pharmacokinetic services with 

pharmacodynamic principles, the opportunity for continued progress toward our assessment 

and decisions for successful clinical outcomes is possible with old and new antiinfective 

agents 
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Key Points: 

1.The following characteristics are displayed by Gram-negative bacteria: 

 Cytoplasmic membrane 

 Thin peptidoglycan layer (which is present in much higher levels in Gram-positive bacteria) 

 Outer membrane containing lipopolysaccharide (LPS, which consists of lipid A, core 

polysaccharide, and O antigen) outside the peptidoglycan layer 

 Porins exist in the outer membrane, which act like pores for particular molecules 

 There is a space between the layers of peptidoglycan and the secondary cell membrane called 

the periplasmic space 

 The S-layer is directly attached to the outer membrane, rather than the peptidoglycan 

 If present, flagella have four supporting rings instead of two 

 No teichoic acids or lipoteichoic acids are present 

 Lipoproteins are attached to the polysaccharide backbone. 

 Most do not sporulate (Coxiella burnetti, which produces spore-like structures, is a notable 

exception) 

2.Medical treatment of Gram-negative bacteria 

 One of the several unique characteristics of Gram-negative bacteria is the structure of the 

outer membrane. The outer leaflet of the membrane comprises a complex lipopolysaccharide 

whose lipid portion acts as an endotoxin. If endotoxin enters the circulatory system it causes a 

toxic reaction with the sufferer having a high temperature and respiration rate and a low 

blood pressure. This may lead to endotoxic shock, which may be fatal. 

 This outer membrane protects the bacteria from several antibiotics, dyes, and detergents 

which would normally damage the inner membrane or cell wall (peptidoglycan). The outer 

membrane provides these bacteria with resistance to lysozyme and penicillin. Fortunately, 

alternative medicinal treatments such as lysozyme with EDTA, and the antibiotic ampicillin 

have been developed to combat the protective outer membrane of some pathogenic Gram-

negative organisms. Other drugs can be used, namely chloramphenicol, streptomycin, and 

nalidixic acid. 

 

www.bsscommunitycollege.in   www.bssnewgeneration.in  www.bsslifeskillscollege.in

28
www.onlineeducation.bharatsevaksamaj.net        www.bssskillmission.in

WWW.BSSVE.IN



3.The following characteristics are generally present in a Gram-positive bacterium 

 cytoplasmic lipid membrane 

 thick peptidoglycan layer 

 teichoic acids and lipoteichoic acids are present, which serve to act as chelating agents, and 

also for certain types of adherence. 

 capsule polysaccharides (only in some species) 

 flagellum (only in some species) 

 if present, it contains two rings for support as opposed to four in Gram-negative bacteria 

because Gram-positive bacteria have only one membrane layer. 

Topic : Cardiac Agents 

 Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms related to cardiac agents 

 Relate cardiovascular physiology to pharmacologic treatments 

 Describe indications and pharmacologic effects of antiarrhythmics, ACE inhibitors, 

angiotensin-receptor blockers, inotropic agents, antidiabetic agents, antilipidemics, and 

vasodilators 

 Understand the role of pharmacologic therapy in arrhythmias, heart failure, acute coronary 

syndrome, myocardial infarction, hyperlipidemia, diabetes, and angina 

 Discuss the relationship between metabolic syndrome and myocardial infarction and stroke 

Definition/Overview: 

Cardiac glycosides: drugs which originated from the foxglove plant.(i.e. digoxin) 

positiveinotropic agents: increase the strength of contraction of the heart--good for 

congestive heart failure since they will increase the stroke volume of the heart 

negativedromotropic agent: increases the time in which an electrical impulse travels 

between the atria and the AV node. Good for individuals with a atrial fibrillation or 

atrialflutter with a high ventricular heart rate 
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Adverse reactions: Can cause life threatening dysrhythmias especially if dig toxic (too much 

digitalis ordigoxin) 

Antiarrhythmicagents: Antiarrhythmicagents are a group of pharmaceuticals that are used 

to suppress fast rhythms of the heart (cardiac arrhythmias), such as atrialfibrillation, atrial 

flutter, ventricular tachycardia, and ventricular fibrillation. While the use of 

antiarrhythmicagents to suppress atrial arrhythmias (atrial fibrillation and atrialflutter) is still 

in practice, it is unclear whether suppression of atrial arrhythmias will prolong life. 

Key Points: 

1.Neurohormonesand Cardiac Function or Why ACE and ARB for Cardiac Disease? 

 Elevation of neurohormones has been shown to be related to a poor prognosis. 

Neurohormones important in cardiac disease include: catecholamines, renin-angiotensin-

aldosterone, endothelin, and natriuretic peptides. Since many of these hormonal systems are 

related, an abnormality of one will adversely affect the others and decrease myocardial 

function. 

 Most of Ang I is converted to Ang II through the activity of ACE. The highest concentration 

of ACE exists within the pulmonary circulation. Ang II is involved with vascular tone and 

endothelial function, cardiac contractility and the formation and secretion of aldosterone. 

 Prolonged Ang II stimulation results in cardiac hypertrophy and interstitial fibrosis. Ang II 

stimulation can be decreased by direct inhibition of ACE. ACE inhibitors reduce adverse 

clinical outcomes post MI and reduce left ventricular (LV) hypertrophy and increase systolic 

function. Despite transient reductions in Ang II, chronic ACE inhibition is associated with 

persistent morbidity and mortality benefits. 

 Since Ang II levels appear to normalize despite chronic ACE inhibition, alternative methods 

of Ang II antagonism have been sought. By blocking angiotensin, ARBs are an alternative. 

 The AT1 receptor is a pathogenic mediator for ventricular remodeling. Clinical studies 

evaluating the effects of ARBs on ventricular remodeling are limited compared to established 

anti-remodeling effects of ACE inhibitors. 
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2.Cholesterol Guidelines 

 The National Cholesterol Education Program (NCEP) recently issued major new clinical 

practice guidelines on the prevention and management of high cholesterol in adults. 

 NCEP, which is coordinated by the National Heart, Lung, and Blood Institute (NHLBI), 

develops new guidelines as warranted by research advances. Earlier guidelines were issued in 

1988 and 1993. An executive summary of the new guidelines, the Third Report of the NCEP 

Expert Panel on Detection, Evaluation, and Treatment of High Blood Cholesterol in Adults, 

also know as Adult Treatment Panel (ATP) III, can be found in the May 16, 2001, issue of 

the Journal of the American Medical Association. The new guidelines will expand then 

number of Americans being treated for high cholesterol, including raising the number on 

dietary treatment from about 52 million to about 65 million and increasing the number 

prescribed a cholesterol-lowering drug from about 13 million to about 36 million. 

 In Section 4 of this course you will cover these topics: 
 

Blood Pressure And Antithrombotic Agents  
 

Neuromuscular, Anesthetic, Sedative, And Analgesic Agents  
 

Therapeutic Medical Gases  

 

Topic : Blood Pressure And Antithrombotic Agents 

Topic Objective: 

At the end of this topic student would be able to: 

 Understand the variables that affect blood pressure 

 Define key terms related to blood pressure and antithrombotic agents 

 Relate cardiovascular physiology to pharmacologic treatments 

 Describe indications and pharmacologic effects of various types of antihypertensive agents 

 Relate renal physiology to diuretic treatment 

 Describe indications and pharmacologic effects of anticoagulants, antiplatelet agents, and 

fibrinolytic agents 
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Definition/Overview: 

Blood pressure: Blood pressure refers to the force exerted by circulating blood on the walls 

of blood vessels, and constitutes one of the principal vital signs. The pressure of the 

circulating blood decreases as blood moves through arteries, arterioles, capillaries, and veins; 

the term blood pressure generally refers to arterial pressure, i.e., the pressure in the larger 

arteries, the blood vessels that take blood away from the heart. Arterial pressure is most 

commonly measured via a sphygmomanometer, which historically used the height of a 

column of mercury to reflect the circulating pressure (see Non-invasive measurement). Today 

blood pressure values are still reported in millimetres of mercury (mmHg), though aneroid 

and electronic devices do not use mercury. 

Hypertension: Hypertension, also referred to as high blood pressure, HTN or HPN, is a 

medical condition in which the blood pressure is chronically elevated. In current usage, the 

word "hypertension" without a qualifier normally refers to arterial hypertension. 

Diuretics: Diuretics, commonly known as "water pills," help your body get rid of unneeded 

water and salt through the urine. Getting rid of excess salt and fluid helps lower blood 

pressure and can make it easier for your heart to pump. Diuretics may be used to treat a 

number of heart-related conditions, including high blood pressure, heart failure, kidney and 

liver problems, and glaucoma.  

Examples of diuretics include: 

 Esidrix (hydrochlorothiazide also commonly known as HCTZ) 

 Lasix (furosemide) 

 Bumex (bumetanide) 

 Demadex (torsemide) 

 Zaroxolyn (metolazone) 

 Aldactone (spironolactone) 

Thiazidediuretics: Increase water excretion moderately, and are used for long-term 

treatment. 

Loopdiuretics: More powerful drugs, that remove a large amount of sodium from the 

kidneys and are used especially in emergencies, or if thiazide diuretisare not effective. 
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Potassium sparing diuretics: Help retain potassium while removing sodium from your 

blood. If you suffer from impaired kidneys, this type of diuretic can lead to exessive 

potassium levels and cause heart rhythm irregularities. 

Key Points: 

1.Thrombolytics: Sample Treatment Guidelines for Glycoprotein IIb/IIIa Inhibitors for 

Acute Coronary Syndrome 

 Glycoprotein IIb/IIIa receptor antagonists are a valuable adjunct to conventional therapy in 

moderate to high risk patients presenting with acute coronary syndrome. Identification of 

Moderate to High-Risk Patients 

 EKG manifestations: ischemic changes compared to baseline, i.e. 

 ST - segment depression (>0.1 mV) compared to baseline ECG 

 Minimal ST-segment elevation (<0.1 mV) compared to baseline ECG 

 Deep anterior T-wave inversion 

 Clinical Criteria 

 Prior aspirin therapy ("aspirin failure") 

 Post-infarctional angina, rest angina 

 History of diabetes 

 Age > 75 years 

 Serum markers 

 Positive tropinin 

 Positive CPK-MB 

 Elevated C-reactive protein 

2.Contraindication to Treatment 

 Active bleeding 

 Recent < 4 weeks major surgery or trauma 

 Stroke within past 6 months 

 Uncontrolled hypertension (SBP > 180, DBP > 110) 

 Platelet count < 100,000 (relative risk) 
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3.Treatment 

 IV glycoptrotein IIb/IIIa therapy is recommended in moderate to high-risk patients. 

Treatment differs based on if patient is going to be cardiac cathed or not as follows: 

 Is the patient to receive medical management only or is cath lab treatment postponed for > 12 

hours? 

 IV heparin (5000 U bolus, then 800-1000 U/hr to maintain 

 (APTT between 50 - 60 secs). When using IIb/IIIa inhibitors the APTT should not be 

between 70 - 90 seconds as is the normal goal with heparin therapy. 

 IV tirofiban (Aggrastat) for up to 108 hours (0.4 ug/kg/min) for 30 minutes, then (0.1 

ug/kg/min) 

 Beta blocker (to keep heart rate < 70 bpm); i.e., metoprolol 50 mg b.i.d. Ace inhibitors should 

be started within 24 hours if acute MI is present. 

 Aspirin 325 mg qd (chewable) 

 Nitrate therapy (IV, long acting, oral or topical). This is less important if the patient is free of 

ischemic symptoms. 

 Is cath lab treatment planned within 12 hours? 

 IV abciximab (Reopro bolus therapy, 0.25 mcg/kg, followed by maintenance weight-adjusted 

dose for 12 hours). This could present a problem if the patient needed urgent bypass surgery. 

Abciximab's clinical antiplatelet effect can last several days. 

 If tirofiban (Aggrastat) used for PCI (agent selected by international attending): bolus 

infusion, 10 mcg/kg x 3 minutes then maintenance infusion (0.15 mcg/kg/min x 12 - 24 

hours). 

 Aspirin 325 mg 

 Beta blocker to reduce HR less than or equal to 60 

 Nitrate therapy (IV, long-acting oral or topical). This is less important if the patient is free of 

ischemic symptoms. 

 Ace inhibitors should be started within 14 hours if acute MI is present. 

 IV heparin (800 - 1000 U/hr to maintain APTT between 50 - 60 sec). 

4.Monitoring & Assessment 

 Since administration of IIb/IIIa antagonists may be associated with an increased frequency of 

thrombocytopenia and major bleeding complications, the following precautions should be 

taken: 
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 Obtain CBC with platelets at baseline and within 24 hours following administration 

(preferably in the a.m.) then qd. 

 Obtain troponin level at baseline and 8 hours after admission. 

 Discontinue drug if platelets decrease to less than 100,000 or by 25% of pre-treatment value 

(assess peripheral smear to r/o pseudothrombocytopenia) 

 Assess for signs of bleeding 

 Observe for mental status changes 

 Observe eyes for hemorrhage 

 Assess mucous membranes of nose and mouth 

 Monitor puncture and access sites 

 Examine urine, stool and emesis for signs of frank blood 

 Guaiac stool and Hemastix for presence of occult blood 

 If significant bleeding occurs: 

 Discontinue GP IIb/IIIa and heparin therapy 

 Consider infusion of 12 units platelets (or PRBC/FFP) if clinically indicated 

 Stat CBC and platelets 

 Fem-stop or direct pressure for groin bleed if applicable 

Topic : Neuromuscular, Anesthetic, Sedative, And Analgesic Agents 

Topic Objective: 

At the end of this topic student would be able to: 

 Apply the principles of nerve transmission to pharmacology of neuromuscular blocking drugs 

 Describe the clinical applications of neuromuscular blocking drugs 

 Discuss the mechanisms of action of medications that are hypnotic, sedative, or anxiolytic 

and their importance in cardiorespiratory practice 

 Describe the mechanism and role of ventilatory stimulants 

 Explain the pain pathway (nociceptive pathway) and the role of medications that are used as 

analgesics 

 Discuss the role of medications used for general anesthesia and distinguish them from those 

used for local anesthesia 

 Describe pharmacologic prevention therapies for postoperative nausea and vomiting 
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Definition/Overview: 

Neuromuscular-blocking drugs: Neuromuscular-blocking drugs block neuromuscular 

transmission at the neuromuscular junction, causing paralysis of the affected skeletal 

muscles. This is accomplished either by acting presynaptically via the inhibition of 

acetylcholine (ACh) synthesis or release, or by acting postsynapticallyat the acetylcholine 

receptor. While there are drugs that act presynaptically (such as botulintoxin and 

tetrodotoxin), the clinically-relevant drugs work postsynaptically. 

Anesthesia: Anesthesia, or anaesthesia(see spelling differences; from Greek αν-, an-, 

"without"; and αἲσθησις,aisthēsis, "sensation"), 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. 

There are several forms of anesthesia: 

The following forms refer to states achieved by anesthetics working on the brain: 

 General anesthesia: "Drug-induced loss of consciousness during which patients are not 

arousable, even by painful stimulation." Patients undergoing general anesthesia can often 

neither maintain their own airway nor breathe on their own. While usually administered with 

inhalational agents, general anesthesia can be achieved with intravenous agents, such as 

propofol. 

 Deep sedation/analgesia: "Drug-induced depression of consciousness during which patients 

cannot be easily aroused but respond purposefully following repeated or painful stimulation." 

Patients may sometimes be unable to maintain their airway and breathe on their own. 

 Moderate sedation/analgesia or conscious sedation: "Drug-induced depression of 

consciousness during which patients respond purposefully to verbal commands, either alone 

or accompanied by light tactile stimulation." In this state, patients can breathe on their own 

and need no help maintaining an airway. 
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 Minimal sedation or anxiolysis[citation needed]: "Drug-induced state during which patients 

respond normally to verbal commands." Though concentration, memory, and coordination 

may be impaired, patients need no help breathing or maintaining an airway. 

Key Points: 

1.WHO Pain Relief Ladder 

 The World Health Organization (WHO) developed a method for the pharmacological relief of 

cancer pain over 20 years ago. It consists of a three step analgesic ladder. Five phrases sum 

up this method: by mouth, by the clock, by the ladder, for the individual, and attention to 

detail. These phrases embrace the concept that analgesic drug therapy is key to pain 

management in cancer patients. The three steps of the ladder show the process of selecting a 

drug for a specific pain type based on intensity. For example, a patient with mild pain should 

be started on a nonsteroidal anti-inflammatory drug per Step 1. Step 2 would be moderate 

pain requiring a weak opioid. Examples would be codeine, propoxyphene, tramadol, or low 

dose oxycodone. Step 3 goes onto a strong opioid such as morphine or fentanyl. Fundamental 

to the WHO guidelines is treating an individual and considering patient response. 

Controversies exist over definitions of the terms weak or strong opioid used in the ladder. 

The method has also been criticized for being too simple and ignoring non-drug methods to 

control pain. 

2.Train of Four 

 Neuromuscular blockade must be monitored for its influence on ventilation and airway 

maintenance during recovery periods before extubation can be accomplished safely. One of 

the most effective ways to monitor recovery is objectively by peripheral nerve stimulators 

using a train of four (TOF) test to detect the degree of muscle relaxation. Peripheral nerve 

stimulators are helpful to titrate the dosage requirement of neuromuscular blocking agents. 

Objective monitoring is desirable since there is such wide spread variation in individual 

responses to neuromuscular blockade and side effects may be prevented or minimized with 

monitoring. 

 Train of four monitoring entails a pattern of electrical stimulus (15 - 40 mA) of four twitches, 

0.5 seconds apart, with a duration less than the neuromuscular junction refractory period. 

Ratios in the fourth twitch height to the first twitch defines the TOF ratio. Evoked responses 
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detected by the stimulators must be correlated with clinical signs of muscle movement. TOF 

reductions vary with different drugs and different drug doses. The type of muscle fiber, blood 

flow to the muscle and receptor-muscle fiber rations all influence response to neuromuscular 

blockade and different TOF ratios. 

 If you work in an ICU, you may see the bispectral index (BIS) used for sedation monitoring. 

It is controversial how useful it is and how it relates to patient outcomes 

Topic : Therapeutic Medical Gases 

Topic Objective: 

At the end of this topic student would be able to: 

 Identify the indications for oxygen, helium, carbon dioxide, and nitric oxide therapy 

 List and describe the function of oxygen delivery devices 

 Describe the effects of oxygen, helium, carbon dioxide, and nitric oxide therapy 

 List the hazards of oxygen, helium, carbon dioxide, and nitric oxide therapy 

 Describe the monitoring and assessment of oxygen, helium, carbon dioxide, and nitric oxide 

therapy 

Definition/Overview: 

Oxygen delivery devices: Oxygen delivery devices are devices used to give patients a 

constant and rich supply of oxygen 

 Simple Mask 

 Aerosol Mask 

 Venturi (HAFOE) mask 

 Non-Rebreather Mask 

 Nasal Prongs 

 Face Tent 

 Tracheostomy Mask 

Helium-Oxygen therapy: The administration of a mixture of helium and oxygen (commonly 

80% He and 20% O2 or 70% He and 30% O2); used in humans in the management of airway 

obstruction associated with bronchospasmor bronchial asthma. The HeO2 mixture is about 
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one-third the density of air. This reduces turbulent flow and the patient effort required for 

ventilation. 

Carbon Dioxide Therapy: Carbon Dioxide Therapy is a seminal monograph documenting 

the use of carbogen in psychiatry as a treatment for neurosis. Carbogen is a psychoactive 

mixture of carbon dioxide and oxygen that exerts anesthetic and visionary effects. The books 

author administered a blend called Medunas Mixture", consisting of 30% carbon dioxide and 

70% oxygen, to hundreds of patients, and the results of his research are copiously document 

in this engaging monograph. Exposure to increased levels of carbon dioxide can be dangerous 

or even be fatal, but Medunaencountered no serious problems in administering his 70/30 

blend in sessions of up to 50 breaths in length. 

Key Points: 

1.Historical and Chemical Facts of Oxygen 

 Oxygen is a colorless, tasteless, and odorless gaseous element that forms approximately one-

fifth of the volume in the atmosphere. On earth, oxygen is more abundant than any other 

element. It is also an active element; it combines with hydrogen to form water, supports 

combustion, and is also essential for the respiration of plants and animals.  

 Oxygen has an atomic number of eight, meaning it has eight electrons and therefore eight 

protons. Oxygen also has eight neutrons in its nucleus. There are two energy levels in the 

oxygen molecule. The first energy level has two electrons and the second energy level has six 

electrons. The atomic mass of oxygen is 15.9994 amu. The boiling point, at atmospheric 

pressure of oxygen is −182.96 degrees Celsius and its melting points is −218.4 degrees 

Celsius. The density of oxygen is 1.429 grams per liter at a temperature of zero degrees 

Celsius.  

 There are three known structural forms of oxygen. These forms include ordinary oxygen, 

ozone, and a pale blue non-magnetic form of oxygen. Ordinary oxygen contains two atoms 

per molecule (02), ozone contains three atoms per molecule (03), and the pale blue non-

magnetic form contains four atoms per molecule (04). (This form can readily break down into 

ordinary oxygen). There are also three stable isotopes of oxygen, in which oxygen-16 is the 

most abundant and comprises 99.76 percent of ordinary oxygen.  

 Oxygen makes up 21 percent by volume or 23.15 percent by weight of the atmosphere and 

85.8 percent by weight of the ocean. Pure water consists of 88.8 percent oxygen. Oxygen is 
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also found in most rocks and minerals, in the solid crust of the earth, and it also makes up 

about 60 percent of the human body. Oxygen is a constituent of all living tissues. Almost all 

plants and animals require oxygen either in its free or combined state to maintain life.  

 Oxygen can be prepared in the laboratory from salts such as potassium chlorate, barium 

peroxide and sodium peroxide. The most important of the industrial methods for the 

preparations of oxygen are the electrolysis of water and the fractional distillation of liquid air.  

 Oxygen is a component of many organic and inorganic compounds. It forms compounds 

called oxides with almost all of the elements. A chemical reaction in which an oxide is 

formed is called oxidation. Oxygen's rate of reaction varies with different elements. In 

ordinary combustion the rate of oxidation is very rapid. In spontaneous combustion the heat 

evolved by the reaction raises the temperature of the substances to the point in which flames 

result.  

 Oxygen was discovered in 1774 by the British Chemist Joseph Priestley and was discovered 

independently by the Swedish chemist Carl Wilhelm Scheele. Oxygen was later shown to be 

an elemental gas by the French Chemist Antoine Laurent Lavoisier.  

 Although the life-supporting role of oxygen was discovered early on, it took many 

experiments and observations to realize how important it was in the care of patients. Oxygen 

has been used as a therapeutic agent in both surgery and recovery for hundreds of years. In 

1783 a French physician, Carillons, was the first to employ oxygen as a remedy. In 1820 

Daniel Hill, M.D. made some practical observations of the use of oxygen or vital air in the 

cure of diseases. In 1907 some experiments done combined alcohol vapor and oxygen to 

combat the effects of heart failure. In 1914 oxygen was actually injected into the body to 

resuscitate infants who were choking and was also used for asthmatics. In 1917 the first 

Intermittent Positive Pressure Breathing therapy was given, in which oxygen was inhaled 

from any oxygen tank under pressure. In 1922 it was suggested that a tube be place in the 

patient's mouth to allow a direct flow for the oxygen. Oxygen therapy as now become one of 

the most critical parts of intensive care and critical care monitoring.  

 Today, supplemental oxygen is one of the most widely used therapies for people admitted to 

the hospital. It is also frequently used for patients with chronic obstructive pulmonary 

disorders who live at home. In all cases oxygen must be administered by inhalation. The 

importance of oxygen therapy for many patients with heart and lung disease is now highly 

recognized.  
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2.Hyperbaric Oxygen Therapy 

 Hyperbaric oxygen therapy (HBOT) is a medical treatment providing additional oxygen to 

the tissues in the body. The increased oxygen therapy is purported to enhance the body's 

natural ability to kill germs and to increase healing, perhaps by stimulating production of 

collagen. The therapy involves the systemic delivery of oxygen at levels two to three times 

more than atmospheric pressure. The patient breathes 100 percent oxygen through a hood or 

mask, and the hyperbaric chamber is filled with pressurized air. It has been used since the 

1940's to heal wounds, treat decompression sickness form scuba diving, carbon monoxide 

poisoning and chronic bone infections. Some professional football, hockey and basketball 

teams use hyperbaric medicine to try to bring players off injury lists faster.  

 Today, HBOT is indicated as a primary therapy for emergency cases such as air or gas 

embolism, decompression sickness and carbon monoxide poisoning. Hyperbaric oxygen 

therapy is also used for numerous medical conditions such as crash injuries, multiple 

sclerosis, near drowning, burns and stoke.  

 Treatments are non-invasive and painless. A patient having treatment spends a prescribed 

amount of time sitting or laying during treatments. Dosage, which includes pressure, time and 

frequency of treatments, is fit to each patient's specific diagnosis. Compression usually takes 

five to seven minutes while decompression can take up to ten minutes. In emergency cases 

patients may require one or two treatments. Patients are put into a large, submarine-like 

chamber where they breathe 100 percent oxygen using a mask or hood. The patient can be 

seen from the outside of the chamber through viewports or windows. Communication is 

maintained to the chamber via an intercom. Patients are allowed to read books or magazines, 

relax, listen to music or sleep while the treatment is given. Medical personnel may be inside 

with patients during the treatment.  

 Side effects of HBOT are minimal. The most common is barotrauma to the ears and sinuses, 

which is caused by pressure changes. Other rare side effects are oxygen toxicity, which can 

cause CNS and pulmonary effects, seizures, claustrophobia, temporary changes in eyesight, 

and gastrointestinal pain and discomfort.  

3.Helium Administration 

 Helium is a very low density gas that can be mixed with oxygen to lower the work of 

breathing in patients with upper airway obstruction. Because it is highly diffusible, it needs to 

be delivered with a closed system with a reservoir, like a nonrebreathing mask. Helium is 
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available in tanks. There are two different concentrations of helium oxygen mixtures, 80% 

helium with 20% oxygen, which is most commonly used because it offers the lowest density 

and therefore lowers the work of breathing the most. For patients that are a bit hypoxemic, 

there is also a mixture of 70% helium with 30% oxygen. Other than the cylinder containing 

the proper mixture of gas, the set up for administering heliox does not differ much from when 

a nonrebreathing mask is used to deliver oxygen to a patient. Special flowmeters for heliox 

are commercially available, but not absolutely necessary for administration of heliox 

mixtures. When a standard oxygen flowmeter is to be used for administering heliox, the flow 

rate indicated by an oxygen flowmeter will not be accurate because the density of the heliox 

is lower than that of oxygen. To determine the actual flow from the flow meter when using 

80/20 helium-oxygen, the flow from the flowmeter is multiplied by a factor of 1.8.  

 For example, the flowmeter is reading 10 L/min  

 10 L x 1.8 = 18 L/min of heliox is actually being delivered.  

 Or if a specific flow of the heliox mixture is ordered, that flow divided by 1.8 should be set 

on the oxygen flowmeter.  

 If a 70/20 helium/oxygen mixture is being delivered the factor is 1.6. if the flowmeter is set 

on 10 L/min, 10 x 1.6 = 16 L/min is actually being delivered. Knowing the actual flow is also 

useful when you are determining how long your cylinders will last. 

 In Section 5 of this course you will cover these topics: 
 

Pharmacologic Management Of Obstructive Pulmonary Disease  
 

Pharmacologic Treatment Of Respiratory Infectious Disease  
 

Medications For Advanced Cardiovascular Life Support 

 

Topic : Pharmacologic Management Of Obstructive Pulmonary Disease 

Topic Objective: 

At the end of this topic student would be able to: 

 Explain the pathophysiology of asthma and chronic obstructive pulmonary disease (COPD) 

 Distinguish among the various forms of COPD 

 Recognize the importance of treatment guidelines in the management of asthma and COPD 

 Develop a pharmacologic regimen for asthma, chronic bronchitis, or emphysema 

 Develop a monitoring and educational plan for asthma, chronic bronchitis, or emphysema 
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Definition/Overview: 

Asthma: Asthma is a chronic condition involving the respiratory system in which the 

airways occasionally constrict, become inflamed, and are lined with excessive amounts of 

mucus, often in response to one or more triggers.[1] These episodes may be triggered by such 

things as exposure to an environmental stimulant such as an allergen, environmental tobacco 

smoke, cold or warm air, perfume, pet dander, moist air, exercise or exertion, or emotional 

stress. In children, the most common triggers are viral illnesses such as those that cause the 

common cold. This airway narrowing causes symptoms such as wheezing, shortness of 

breath, chest tightness, and coughing. The airway constriction responds to bronchodilators. 

Between episodes, most patients feel well but can have mild symptoms and they may remain 

short of breath after exercise for longer periods of time than the unaffected individual. The 

symptoms of asthma, which can range from mild to life threatening, can usually be controlled 

with a combination of drugs and environmental changes. 

Chronic obstructive pulmonary disease: Chronic obstructive pulmonary disease (COPD) is 

a disease of the lungs in which the airways become narrowed. This leads to a limitation of the 

flow of air to and from the lungs causing shortness of breath. In contrast to asthma, the 

limitation of airflow is poorly reversible and usually gradually gets worse over time. COPD is 

caused by noxious particles or gases, most commonly from smoking, which trigger an 

abnormal inflammatory response in the lung. The inflammatory response in the larger 

airways is known as chronic bronchitis, which is diagnosed clinically when people regularly 

cough up sputum. In the alveoli, the inflammatory response causes destruction of the tissue of 

the lung, a process known as emphysema. The natural course of COPD is characterized by 

occasional sudden worsenings of symptoms called acute exacerbations, most of which are 

caused by infections or air pollution. The diagnosis of COPD requires lung function tests. 

Important management strategies are smoking cessation, vaccinations, rehabilitation and drug 

therapy (often using inhalers). Some patients go on to requiring long-term oxygen therapy or 

lung transplantation. 
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Key Points: 

1.Asthma Triggers/Prevention 

 For successful long-term asthma management, it is essential to identify and reduce exposures 

to relevant allergens and irritants that have been shown to increase asthma symptoms and /or 

precipitate asthma exacerbations. These factors fall into categories: inhalant allergens, 

occupational exposures and non-allergic factors.  

2.Inhalant allergens:  

 Animal allergens  

 House-dust mites  

 Cockroach allergens  

 Indoor fungi (molds)  

 Outdoor allergens  

3. Occupational exposures:  

 Irritants  

 Tobacco smoke  

 Indoor/outdoor pollution and irritants  

 Inhalant 

 Animal Allergens-All warm-blooded pets, including small rodents and birds, product dander, 

urine, feces and saliva that can cause allergic reactions.  

 If the patient is sensitive, remove the animal and products made of feathers form the home to 

eliminate exposure.  

 If removal of the animal is not acceptable:  

 Keep the pet out of the patient's bedroom.  

 Keep the patients' bedroom door closed. Consider placing dense filtering material over forced 

air outlets to trap airborne dander particles.  

 Remove upholstered furniture and carpets from the home or isolate the pet from them to the 

extent possible.  

 Weekly washing of the pet may decrease the amount of dander and dried saliva the animal 

contributes to the environment. House-dust Mite Allergen. House-dust mites are universal in 
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areas of high humidity (most areas of the United States) but are usually not present at high 

altitudes or in arid areas unless moisture is added to the indoor air. Mites depend on 

atmospheric moisture and human dander for survival. High levels of mites can be found in 

dust from mattresses, pillows, carpets, upholstered furniture, bed covers, clothes, and soft 

toys.  

4. The patient's bed is the most important source of dust mites to control.  

 Essential actions to control mites include:  

 Encase the mattress in an allergen-impermeable cover.  

 Encase the pillow in an allergen-impermeable cover or wash it weekly.  

 Wash the sheets and blankets on the patient's bed weekly in hot water. A temperature of > 

=130? F is necessary for killing house-dust mites.  

 Desirable actions to control mites include:  

 Reduce indoor humidity to less than 50 percent.  

 Remove carpets from the bedroom.  

 Avoid sleeping or lying on upholstered furniture.  

 Remove from the home carpets that are laid on concrete.  

 In children's beds, minimize the number of stuffed toys and wash the toys weekly in hot 

water.  

Chemical agents 

Chemical agents are available for killing mites and denaturing the antigen, however, 

the effects are not dramatic and do not appear to be maintained for long periods. 

Vacuuming removes mite allergen from carpet s but is inefficient at removing live 

mites. 

 Cockroach Allergen. Cockroach sensitivity and exposure are common among patients with 

asthma who live in inner cities. Patients should not leave food or garbage exposed. Poison 

baits, boric acid, and traps are preferred to chemical agents because the latter can be irritating 

when inhaled by asthma patients. If chemical agents are used, the home should be well 

ventilated and the patient should not return to the home until the odor has dissipated.  

 Indoor Fungi (Molds). Indoor fungi are particularly prominent in humid environments and 

homes that have dampness problems.  
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 Outdoor Allergens (Tree, Grass, and Weed Pollens and Seasonal Mold Spores). Patients 

should reduce exposure by staying indoors with windows closed in an air-conditioned 

environment, particularly during the midday and afternoon when pollen and some spore 

counts are highest. Conducting outdoor activates shortly after sunrise will result in less pollen 

exposure.  

 Vacuuming carpets once or twice a week is essential to reduce accumulation of house dust. 

Patients sensitive to components of house dust should avoid using conventional vacuum 

cleaners, and these patients should stay out of rooms where a vacuum cleaner is being or has 

just been used. If patients vacuum, they can use a dust mask, a central cleaner with the 

collecting bag outside the home, or a cleaner fitted with a HEPA (high-efficiency particulate 

air) filter or with a double bag.  

 Humidifies and evaporative (swamp coolers are not recommended for use in the homes of 

house-dust mite-sensitive patients with asthma).  

 Use of a dehumidifier will reduce house-dust mite levels in areas where the humidity of the 

outside air remains high for most of the year (Cabrera et al. 1995).  

 Indoor air-leaning devices cannot substitute for the more effective measures described 

previously  

 Occupational asthma is suggested by a correlation between asthma symptoms and work, with 

improvement when away from work for several days. The patient may fail to recognize the 

work relationship, since the symptoms often begin several hours after exposure.  

 Irritants  

 Asthma patients should not smoke or be exposed to environmental tobacco smoke.  

 Asthma patients should avoid exertion or exercise outside to the extent possible when air 

pollution is high.  

 Patients should also avoid exposure to fumes from unvented gas, oil, or kerosene stoves, 

wood burning appliances or fireplaces, spray and strong odors.  

Pediatric and Geriatric Asthma Guidelines 

 Age related patient factors include anatomical physiologic, pathophysiologic and compliance.  

 Elderly patients with asthma are basically treated using the adult asthma guidelines, with 

special attention to side effects. Elderly patients may be at increased risk of side effects such 

as cataracts, glaucoma or osteoporosis from corticosteroids. They may also have more 
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dexterity problems with hand-held inhalers or nebulizers that may influence treatment 

decisions.  

 Since pediatric patients are unable to perform pulmonary function testing, they are diagnosed 

primarily on medical history and a trial of drug therapy. Classification of asthma is the same 

for pediatrics as adults, but side effects of corticosteroids may make a trial of cromolyn 

worthwhile before corticosteroids.  

 The annual cost of treating asthma in children is estimated at $1.9 billion. Children with 

asthma require approximately 200,000 hospitalization yearly and 2.7 million physician visits. 

Many pediatric patients are cared for by general practitioners rather than asthma specialists. 

An initiative to promote Best Practice in Pediatric Asthma has resulted in pediatric asthma 

treatment guidelines.  

COPD Exacerbations  

Exacerbations are common as the underlying stage of COPD becomes more severe. 

The most common causes of an acute exacerbation are bronchitis, pneumonia, and air 

pollution. In some cases these exacerbations can precipitate acute respiratory failure 

and may be fatal. Treatment is based on the severity of the exacerbation and whether 

or not the patient needs to be hospitalized. Factors influencing the decision to 

hospitalize include: initial response to increased bronchodilator therapy, presence of 

worsening hypoxemia or respiratory acidosis, presence comorbid disease states, 

severity of symptoms, stage of COPD prior to the exacerbation, and degree of home 

support. The first step in managing an acute exacerbation is to increase the patient's 

bronchodilator therapy. This may mean increasing doses or frequency of inhaled 

agents, combining a β-2 agonist with an anticholinergic, switching to nebulizer 

therapy, or adding IV aminophylline. Antibiotics may also be added if the patient is 

showing signs of an increase in sputum purulence and either an increase in their 

dyspneaor an increase in sputum volume. Oral or intravenous corticosteroids are 

usually considered at the same. Corticosteroids are most likely to benefit patients 

whose baseline FEV1 is ≤ 50%. In these cases, corticosteroids have been shown to 

shorten the patient's recovery time. Oxygen therapy is a key component of therapy for 

hospitalized patients, and in some cases, ventilatory support will be needed 
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Topic : Pharmacologic Treatment Of Respiratory Infectious Disease 

Topic Objective: 

At the end of this topic student would be able to: 

 Discuss pathogens associated with and diagnosis of: 

 Community-acquired pneumonia 

 Hospital-acquired pneumonia 

 Otitis media 

 Sinusitis 

 Pharyngitis 

 Croup 

 Epiglottitis 

 Tuberculosis 

 PJP pneumonia 

 Bronchitis 

 Bronchiolitis 

 Avian influenza 

 Describe goals of pharmacotherapy and monitoring parameters for: 

 Community-acquired pneumonia 

 Hospital-acquired pneumonia 

 Otitis media 

 Sinusitis 

 Pharyngitis 

 Croup 

 Epiglottitis 

 Tuberculosis 

 PJP pneumonia 

 Bronchitis 

 Bronchiolitis 

 Avian influenza 

 Ask and find the answers to questions necessary to develop a therapeutic plan for an 

individual with a respiratory infectious disease 

 Discuss controversies in pharmacologic treatment of respiratory infectious disease 
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 Discuss chemical terrorism as it relates to the role of antibiotics 

Definition/Overview: 

Pneumonia: Pneumonia is an inflammatory illness of the lung. Frequently, it is described as 

lung parenchyma/alveolar inflammation and abnormal alveolar filling with fluid. The alveoli 

are microscopic air-filled sacs in the lungs responsible for absorbing oxygen. Pneumonia can 

result from a variety of causes, including infection with bacteria, viruses, fungi, or parasites, 

and chemical or physical injury to the lungs. Its cause may also be officially described as 

idiopathicthat is, unknownwhen infectious causes have been excluded. 

Otitismedia: Otitismedia is inflammation of the middle ear, or middle ear infection (the word 

otitis is Greek and it means inflammation of the ear, and media means middle). 

Otitis media occurs in the area between the ear drum (the end of the outer ear) and the inner 

ear, including a duct known as the Eustachian tube. It is one of the two categories of ear 

inflammation that can underlywhat is commonly called an earache, the other being 

otitisexterna. Diseases other than ear infections can also cause ear pain, including cancers of 

any structure that shares nerve supply with the ear. 

Bronchiolitis: Bronchiolitis is inflammation of the bronchioles, the smallest air passages of 

the lungs. 

Sinusitis: Sinusitis is an inflammation of the paranasal sinuses, which may or may not be as a 

result of infection, from bacterial, fungal, viral, allergic or autoimmune issues. Newer 

classifications of sinusitis refer to it as rhinosinusitis, taking into account the thought that 

inflammation of the sinuses cannot occur without some inflammation of the nose as well 

(rhinitis). 

Key Points: 

1.Guidelines for Prevention of Nosocomial Pneumonia 

Pneumonia is the second most common nosocomialinfection in the United States. Most 

patients with nosocomialpneumonia are infants, young children, persons greater than 65 years 

of age; persons who have severe underlying disease, immunosuppression, depressed 
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sensorium, and/or cardiopulmonary disease; and persons who have had thoracoabdominal 

surgery. Patients receiving mechanically assisted ventilation are at highest risk for acquiring 

the infection. Most bacterial nosocomialpneumonias occur by aspiration of bacteria 

colonizing the oropharynxor upper gastrointestinal tract. Because intubation and mechanical 

ventilation alter first-line patient defenses, they increase the risk for nosocomial bacterial 

pneumonia. Pneumonias caused by Legionella sp., Aspergillus sp., and influenza virus are 

often caused by inhalation of contaminated aerosols. RSV infection usually occurs after viral 

inoculation of the conjunctivae or nasal mucosa by contaminated hands. Preventive measures 

for nosocomial pneumonia include decreasing aspiration by the patient, preventing cross-

contamination or colonization via hands of personnel, appropriate disinfection or sterilization 

of respiratory-therapy devices, use of available vaccines to protect against particular 

infections, and education of hospital staff and patients. New measures being investigated 

involved reducing oropharyngealand gastric colonization by pathogenic microorganisms. 

2.TB treatment 

TB treatment is divided into prophylactic and active TB disease treatments. Active TB 

treatment requires intensive drug therapy with at least two drugs active against the organism. 

This is to prevent resistance and to sterilize the lesion and sputums as quickly as possible. 

There are three regimen options for active treatment. They differ in drug combinations used 

and treatment duration. Drugs active against tubercle bacilli are divided into groups as 

primary or secondary. Primary drugs are isoniazid, rifampin, pyrazinamide and ethambutol. 

INH and rifampin are bactericidal against bacilli in the lung. Rifampin is active against 

dormant slow multipliers. Pyrazinamide is used if treatment duration is less than nine months. 

It is effective in sterilizing lesions when used in the first 2 months of treatment. Ethambutol is 

bacteriostatic at low doses and bactericidal at high doses. Streptomycin is given by painful 

IM injections. 

3.Louis Pasteur 

In the late 1800's Louis Pasteur isolated an organism that was later called Streptococcus 

pneumoniae. This organism was thought to be synonymous with the infection called 

pneumonia, even after it was discovered that Haemophilus influenzaeand M. catarrhalis could 

also cause a very similar disease. 
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 Physicians in the early part of the twentieth century found that the chest x-ray was distinctive 

in patients with pneumococcal pneumonia. As experience with chest x-rays developed, it was 

noted that the x-ray showed a lobar consolidation in patients who had pneumococci isolated 

from their blood. At the same time, investigators were seeing a different chest x-ray pattern 

that was spotty and did not cause complete consolidation of the lung segments or lobes. 

Autopsy showed this disease to be one of inflammation and this form of pneumonia came to 

be called bronchopneumonia. 

 Physicians came to believe that pneumococcal pneumonia always produced a characteristic 

or typical clinical pattern of sudden fever, shaking chills, pleuritic chest pain, the production 

of rust-colored sputum and a chest x-ray showing lobar consolidation. Microscopic 

examination of the sputum showed gram-positive cocci in chains. This consistent clinical 

pattern came to be recognized as "typical" pneumonia. Patients were considered to have 

"atypical" pneumonia when their chest infection was not associated with shaking chills and 

their sputum did not show gram-positive diplococci. This terminology became firmly 

entrenched in the 1930's when a couple of prominent publications described pneumonia in 

patients that was not pneumococcal and the term "atypical pneumonia" entered common 

usage. 

 If it weren't for Chemist Louis Pasteur, we may not be living today. On June 2, 1881, he 

responded to the challenge of a local veterinarian and demonstrated his radical theory that 

germs cause disease and that there was a way to kill germs and prevent disease. Through his 

demonstration he made medicine a science rather than an art. Pasteur was the first to 

champion changes in hospital practices to minimize spread of disease. He discovered that 

weakened microbes could be used as immunization against virulent forms and also identified 

the world of viruses. 

 

Topic : Medications For Advanced Cardiovascular Life Support 

Topic Objective: 

At the end of this topic student would be able to: 

 Define key terms related to advanced cardiac life support 

 Identify the conduction pathway for a normal heart beat 
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 Describe the pharmacologic effects of the drugs commonly used in the treatment of acute 

myocardial infarction, cardiac arrest, cardiogenic shock, bradycardia, tachycardia, and 

pulseless arrest 

 Review algorithms for treatment of bradycardia, tachycardia, and pulseless arrest. 

Definition/Overview: 

Advanced cardiac life support: Advanced cardiac life support or (ACLS) refers to a set  

of clinical interventions for the urgent treatment of cardiac arrest and other life threatening 

medical emergencies, as well as the knowledge and skills to deploy those interventions. 

Extensive medical knowledge and rigorous hands-on training and practice are required to 

master ACLS. Only qualified health care providers (e.g. physicians, paramedics, nurses, 

respiratory therapists, pharmacists and other specially trained health care providers) can 

provide ACLS, as it requires the ability to manage the patient's airway, initiate IV access, 

read and interpret electrocardiograms, and understand emergency pharmacology. Some 

health professionals, or even lay rescuers, may be trained in basic life support (BLS), 

especially cardiopulmonary resuscitation or CPR. When a sudden cardiac arrest occurs, 

immediate CPR is a vital link in the chain of survival. Another important link is early 

defibrillation, which has improved greatly with the widespread availability of AEDs. 

Bradycardia: Bradycardia, as applied to adult medicine, is defined as a resting heart rate of 

under 60 beats per minute, though it is seldom symptomatic until the rate drops below 50 

beat/min. Trained athletes or young healthy individuals may also have a slow resting heart 

rate. Resting bradycardia is often considered normal if the individual has no other symptoms 

such as fatigue, weakness, dizziness, lightheadedness, fainting, chest discomfort, palpitations 

or shortness of breath associated with it. 

Tachycardia: Typically refers to the cardiac rhythm which produces a ventricular rate 

greater than 100+ beats per minute; 
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Key Points: 

1.ACLS Standards 

 Approximately every six years the American Heart Association, in cooperation with other 

national and international organizations, publishes recommendations for cardiopulmonary 

resuscitation and emergency cardiac care. 

2.WEB SITE New Developments 2005 Guidelines 

 Eliminate lay rescuer assessment of signs of circulation before beginning chest compressions. 

 Simplified instructions for rescue breaths: all breaths over 1 second with sufficient volume to 

achieve visible chest rise. 

 Eliminate lay rescuer training in rescue breathing without chest compressions. 

 Recommendation of single (universal) compression-to-ventilation ratio of 30:2 for singles 

rescuers of victims of all ages (except newborns). 

 Modification of the definition of pediatric victim to pre-adolescent for application of 

prediatric BLS guidelines for healthcare providers. 

 Increased emphasis on chest compressions: push hard, push fast (100 compressions per 

minute), allow complete chest recoil and minimize interruptions in chest compressions. 

 EMS providers may consider provision of about 5 cycles (or about 2 minutes) of CPR before 

defibrillation for unwitnessed arrest. 

 Recommendation for provisions of about 5 cycles (or about 2 minutes) of CPR between 

rhythm check during treatment of pulseless arrest. 

 Recommendation that all rescue efforts, including insertion of an advanced airway, 

administration of medications, and reassessment of the patient be performed with minimal 

interruption of chest compressions. 

 Recommendation of only one shock followed immediately by CPR instead of three stacked 

shocks for treatment of ventricular fibrillation/pulseless ventricular tachycardia. 

 Increased emphasis on importance of ventilation and de-emphasis on importance of using 

high concentrations of oxygen for resuscitation of newly born infants. 

 Reaffirmation that intravenous administration of fibrinolytics to patients with acute ischemic 

stroke, who meet eligibility criteria, can improve outcome. 

 New first aid recommendations. 
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3.Classes of Recommendations 

 The 2005 American Heart Association guidelines for CPR and ECC were formulated by an 

evidence evaluation process using task forces of experts. Evidence was weighed and 

consensus statements developed on interpretation of scientific findings. Recommendations 

were Class I, Class IIa, Class IIb, or Class III. Levels of medical evidence ranged from 18. 

Level 1 was randomized clinical trials or meta-analyses and 8 was common practices 

accepted before evidence-based guidelines. 

 Although best recommendations come from prospective, randomized controlled clinical 

trials, this is not common in clinical resuscitation trails. An example of a IIb recommendation 

is the short-term benefit of amiodarone. For pulseless ventricular fibrillation cardiac arrest, 

the benefit is greater than the risk and the treatment may be considered. 
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