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 Preface

This manual documents the lesson plans of the thirty exercises in practical pharmacology scheduled for the third to fifth semesters of the M.B.,B.S. course under the revised MCI curriculum (Regulations on Graduate Medical Education, 1997). In planning these experiments, we have tried to fulfill the objectives stated by the MCI in their document. In addition, we have tried to introduce a varied number of teaching-learning techniques. These include demonstrations, role-plays, field visits, video films, Computer Assisted Learning, workshop modules, small group discussions, experimentation, debates etc., A deliberate attempt has been made to impart long lasting essential skills for a doctor such as rational prescribing, analyzing drug advertisements, seeking unbiased drug information, assessing randomized controlled clinical trials, communication skills, good laboratory practice and ethical code of conduct. The psychomotor skills that a student acquires after a training course in experimental pharmacology may not be directly relevant to the future tasks that a practising doctor has to undertake. Hence, throughout this manual, attempt has been made to involve the learner in the development of intellectual  skills such as planning an experiment, critical analysis of scientific documents, use of statistics for analysing and interpreting data and scientific methods of documentation. Apart from this, some of the exercises aim at development of effective communication skills with special reference to doctor patient interaction during a consultation.

 The sessions are subdivided under three headings purely for manpower and logistic reasons. The ten exercises under General Pharmacology were conducted for the class as a whole since the material and equipment needed for conducting  these sessions were adequate to accommodate the entire class. For the rest of the twenty exercises the class is divided into two batches. While one batch is doing an exercise under Section B (Experimental Pharmacology) the other does an exercise under Section C (Clinical Pharmacology). This allows students to gain hands-on training in conducting experiments on animals in small groups of four to six.

 Twenty two exercises have so far been conducted for the present batch. We do not intend printing a practical record/manual for students since we believe it restricts our options to introduce changes at short notice. The Objective Structured Practical Examination (OSPE) checklists of the two sessional examinations conducted as a part of the internal assessment have been included. Many of the experimental pharmacology exercises are time-tested ones which have been in the curriculum for many years. 

Users are welcome to share their views, experiences and innovations with us. As observed earlier, this manual will be constantly modified and regularly updated. Therefore, your ideas may find a place in the next edition. We hope that this manual will serve as a matrix for other departments to develop their own exercises to suit the facilities, staff – student ratio, availability of animals, equipment and last but not least a desire to change. 

                    B. Gitanjali  

                          R.Raveendran 

                              C.H.Shashindran

July 1999

Pondicherry         

GENERAL OBJECTIVES OF THE COURSE

At the end of the practical training in general, experimental and clinical pharmacology the learner shall be able to:

1) List the various dosage forms and enumerate their advantages and 

      disadvantages.

2) Advise patients about the proper use of medication devices, storage of 

       medicines etc.

3)   Retrieve drug information from appropriate sources.

4)   Appreciate the role of good laboratory practice in promotion of rational 

      diagnostics, therapy, and experimentation.

5)   Realise the cardinal role of ethics in experimentation.

6) Order monitoring of drug levels where indicated and take appropriate remedial

       measures.

7) Appreciate the importance of adverse drug reaction monitoring and its 

      contribution to rational therapeutics.

8)   Prescribe rationally and in an individualized pattern.

9) Plan and carry out experiments to demonstrate the effect of drugs in 

      experimental animals and isolated tissues. 

10)  Critically appraise drug advertisements.

11)  Effectively communicate with patients and their relatives.

12)  Appreciate the importance of essential drug lists in helping the planner,

       provider,  prescriber and the patient.

13)  Advise appropriate pharmacotherapy for some common poisons.

14)  Advise dosage modifications in special situations such as liver and kidney 

       failure, pregnancy and lactation and in children.

15) Use antimicrobials prudently for therapy and prophylaxis.

16) Critically assess methodology of clinical trials with respect to trial design, 

       statistical analysis and interpretation.

17) Apply fundamental statistical tests to experimental data and interpret results.

EXERCISE NO. 1

INTRODUCTION TO EXPERIMENTAL PHARMACOLOGY AND PHARMACY SOURCES OF DRUGS

OBJECTIVES

At the end of the practical class the student shall be able to:

1. List the various sources of some common drugs and identify them

2. Define the various terms relating to the science of pharmacology such as pharmacy, toxicology, therapeutics, clinical pharmacology, ethnopharmacology etc.,

3. Be familiar with the layout of the dept. of pharmacology, the various laboratories, animal room and staff and faculty.

4. Understand what is expected of them during the practical classes, the method of internal assessment, allocation of marks etc.,

LESSON PLAN 

One faculty member will briefly introduce the names of the faculty and staff of the department. The teaching schedule (time table) is read out. The related specialties of pharmacology and their role in health care and research are discussed. The method of internal assessment, allocation of marks and pattern of examination is explained. (45 minutes). The general objectives of the course (previous page) are explained in detail.

Then the class is divided into smaller groups and taken around the department and shown the various laboratories and animal room (30-45 minutes). 

Specimens of various sources of drugs such as poppy seed capsule, Rauwolfia serpentina root, Vinca rosea plant and others are displayed with cards indicating the source, name of the drug obtained from it and its indications (30 minutes)  

RESOURCES AND HINTS FOR TEACHERS

Get a copy of the examination pattern allocation of marks, details of internal assessment etc., prior to the class. Make one or two transparencies explaining this. Collect the various specimens you wish to display well in advance and prepare the cards which should accompany the specimen. In case it is difficult to obtain specimens for display, photographs may be shown.

EXERCISE NO. 2

DEMONSTRATION OF COMMON DOSAGE FORMS

OBJECTIVES

At the end of the practical class the student shall be able to:

1. List the common dosage forms pertaining to the various routes of administration.

2. Instruct patients on the correct method of using the common dosage forms

LESSON PLAN 

The class is divided into eight batches. A total of eight stations are arranged with 3-4 dosage forms in each station. Students will spend 15-20 minutes at each station on a rotation basis. At each station cards with the salient features of the dosage forms will be displayed. One faculty member/PG will also be present at the station to give additional information. Students are expected to write down the dosage form and the name of the drug they have observed in their work-books.

Station No.1.  Tablets – sugar coated, dispersible, sustained release, enteric coated,

                       sublingual tablets

Points to note: Swallow tablets with at least 200 ml of water, standing

                        Use of dispersible tablets

                        Various packaging (blister packs, aluminium foil strips)

                         Placement of sublingual tablets

Station No. 2. Capsules – soft /hard gelatine capsules, pearls, spansules

Station No.3. Liquid oral formulations – syrups, mixtures, solutions, reconstituted oral 

                      solutions, elixirs, gels

Points to note: Reconstitution of mixture

                        Definitions

Station No. 4. Aerosols – inhaler, spacer, nebulizer, spinhaler

           - Identify the parts of an inhaler

           - How to use it?

           - What instructions will you give the patient?

           - What is the mechanism/rationale of this instrument/route?

           - What are the drugs commonly given by this route?

Station No. 5 Use of a vaginal tablet, rectal dosage forms (enema, suppository, tablet)

           - Parts of the dispenser

           - How to insert the tablet (which end first)?

           - How to position the patient?

           - Inserting upto what length - Precautions (avoid during menstruation/constipation)

           - Which drugs can be administered by this route?

- Additional measures ( treating sexual partner if fungal infection)

Station No. 6 Parenteral dosage forms -  I.V.fluids, drugs, injections in ampoules/vials

              Powder to be reconstituted 

· sites of injection, precautions

· allergic reactions       

Station No. 7 Transdermal drug delivery systems(TDS), implants

            - Parts of the system

            - Which drugs can be given by TDS? 

            - Where are they applied (sites) and why at those sites?

            - Advantages/disadvantages/cost

Station No. 8  Dosage forms for topical use – powders, ointments, creams, emulsion, 

                      liniment, paints

· Definitions

· Instructions for use

RESOURCES AND HINTS FOR TEACHERS

All dosage forms for demonstration purposes should be collected well in advance, labelled and sorted into various categories. A card listing the various dosage forms at each station will prevent the teachers from having to repeat information over and over again. Plastic or metal trays to contain the drugs at each station will be useful. A detailed briefing for the faculty prior to the practical is necessary to prevent overlap of information at stations. Flash cards with diagrams describing how to insert a rectal tablet and vaginal tablet should be provided to the respective stations.

EXERCISE NO. 3

SOURCES OF DRUG INFORMATION

OBJECTIVES

At the end of the practical class the student shall be able to:

1. List unbiased sources of drug information

2. Select the appropriate source of drug information depending on the information required.

3. Appreciate the merits and limitations of the various sources.

LESSON PLAN

The class is divided into two batches. Each batch is further divided into 5 smaller groups. An introduction for 10-15 minutes covering the definitions of pharmacopoeia, formulary etc., and the importance of having current information on drugs is stressed. Then all groups will go through stations 1-5 on a rotation basis. 20 minutes will be spent at each station. Each station will have the books mentioned below.

Station No.1. – British Pharmacopoeia, Indian Pharmacopoeia  

Task: 1. What is the composition of Lugol’s iodine solution?

              How is it prepared?

              What is the source of this information ? (write the name of the book)

Task 2. What is the purity of Tab. Paracetamol I.P?

             What is the source of this information ? (write the name of the book)

Station No. 2. – British National Formulary

Task: 1.  Can ciprofloxacin be given during pregnancy?

               Can I.V. diazepam be added to a 5% glucose drip?

Station No. 3 – Martindale’s extrapharmacopoeia

Task: 1.  What is the incidence of cough after starting treatment with Lisinopril as 

               compared to Captopril? (Cite 1-2 references)

Station No.4 – MIMS and CIMS

Task:1. What is the cheapest brand (give name of drug and the company name) of

             atenolol (50mg) ? How much does a single tablet cost?

             What is the total cost of therapy for a course of Tab. Co-trimoxazole for 7 days.

             What are the names of the most expensive and least expensive brands of co-trimoxazole? 

Station No.5 – Goodman & Gilman’s Pharmacological Basis of therapeutics

Task : 1. What is the plasma half life of haloperidol in adults? Is it changed in the elderly?

           2.Do you need to modify dosage in patients with renal failure who are on gentamicin? 

           3. What is the bioavailability of (a) ampicillin  (b) amoxycillin?

RESOURCES AND HINTS FOR THE TEACHERS

Prepare cards containing the group tasks for each station. Collect the reference books required well in advance. Ensure that students do not mark the pages with pencils, highlighting ink or pens on the books provided at each station so that the next group which comes to the station does not have to search for the information

EXERCISE NO. 4

ANIMAL ETHICS AND GOOD LABORATORY PRACTICE

OBJECTIVES

At the end of the session the student shall be able to :

1. Realize the importance of using animals for pre-clinical test​ing.

2. Justify the need for adhering to proper standards of maintenance and care in the use of animals for research and teach​ing.

3. Understand the principles of good laboratory practice and its importance in the conduct of experiments.

LESSON PLAN

The class is divided into two batches. The students will be taken to the central animal house, and departmental animal room for a visit. This will be followed by a debate on the topic "The use of animals in research and teaching is justified". After this there will be a role play on good laboratory practice (GLP) by the students. 

Visit to animal house – 30 minutes

Preparation time for debate – 30 minutes

Debate – 1 hour

Role play 15-20 minutes

Concluding remarks by faculty – 10-15 minutes

Batch A is asked to defend the use of animals in research and teaching. They are asked to select three speakers who will speak for five minutes each. Batch B is asked to speak against the use of animals in research and teaching.  They are asked to select three speakers who will speak for five minutes each. They are given 30 minutes preparation time. After the debate another 30 minutes are spent on open comments from students and a focussed group discussion. While one batch is preparing for the debate the other batch will be escorted by a PG to the central animal house. The other batch will be taken when the first batch returns. The following points will be discussed at the animal house:

1. Maintenance of stock

2. Separate housing of species

3. Separation of pregnant, just delivered, pups, sick animals.

4. Maintaining room temperature

5. Feeding practice (pellets, greens etc.,)

6. Need to use inbred strains in experiments

7. Disposal of dead animals

Five or six students (known for their acting talent) will be asked to perform a role play to highlight the principles of GLP. Students will be given a list of the points to include in the role-play. (for e.g wearing aprons, teasing animals, lifting mice by tails and walking up and down, dropping animals, rinsing syringes onto the floor, discarding excess drug from dropper onto the table etc.,)

Debate followed by a role play on GLP. Any points missed out will be brought out at the end of the session. A focussed group discus​sion will take place at the end of the debate.

RESOURCES AND HINTS FOR TEACHERS

1.Photocopies of articles for and against animal research to be distributed when batches are preparing for the debate.

(a) Barnard ND, Kaufman SR. Animal research is wasteful and misleading. Scientific American, February, 1997, page 64-66.

(b) Botting JH, Morrison AR.  Animal research is vital to medicine. Scientific American, February, 1997, 67-69.

(c ) Rowan, AN. The benefits and ethics of animal research Scientific American, February, 1997, 

       63.

(d) Why animal research is a medical and scientific fraud - an advertisement

2. Animal house staff to be informed in advance.

3. Models of mice, cages, needles syringes, beakers - for role play

4. Teachers to ensure that as many students as possible take part in the debate. Do not allow the same speaker to speak more than twice.

EXERCISE NO. 5

ROUTES OF ADMINISTRATION OF DRUGS

OBJECTIVES

At the end of the practical group work the student shall be able to:

1. Measure the required volume of a drug in a syringe using aseptic techniques.

2. Administer drugs through the subcutaneous, intramuscular and intravenous routes.

3. Appreciate how the route of administration influences the onset of action of a drug.

LESSON PLAN

1. There will be 3 stations numbered 1-3 with different tasks (1-3) at each station. Each batch will be divided into 3 groups of 8-9 students each and will be required to spend 25 minutes at each station. At each station they will be allotted a task which can be completed in the prescribed time (25 minutes). 

2. After completing tasks 1-3 in rotation, all students will do task No. 4. (time allotted is 45 minutes)

3. At the end of the session questions can be invited from the students and advantages and limitations of each route discussed.

Station No. 1. 

Task:  Measure the following volumes of the solution from the given ampoule/vial.

           (i) 0.1ml  (ii) 1.2ml  (iii) 4.5ml  (iv) 8.0ml

COMPONENTS OF TASK

           - Choosing the appropriate syringe for the volume

           - Choosing the appropriate gauge needle for the desired route

           - Expelling air bubbles

           - Aseptic technique while opening the packet/handling the syringe

           - Withdrawing from a vial/breaking an ampoule

           - Short bevel for iv route, long bevel for im

Station No. 2.  

Task: (a) Inject 0.04 ml into the given animal subcutaneously. 

          (b) Inject 1 ml into the provided model (intramuscularly).  

COMPONENTS OF TASK

           - Cleaning the site

           - Choosing the site

           - Withdrawing to see if in vein

           - Pressure on puncture site

- Aseptic technique

Station No. 3

Task:  Inject 0.1ml of the given drug intravenously into the model provided.

COMPONENTS OF TASK

           - Parts of the I.V. infusion apparatus

           - Aseptic techniques when opening it

           - Positioning of the patient, selection of vein

- Skin preparation

- Inserting needle into vein

· Strapping the needle in place

           - Adjusting flow rate

           - Monitoring the patient

           - Checking drug name, date of expiry, patient ID,

           - I.V.fluids to be checked for impurities

Station No. 4 

Task:  Inject ketamine hydrochloride in the dose of 0.02ml/mouse into two mice by the subcutaneous route. Inject the same volume by the intraperitoneal route to another two mice. Record the time of injection and the time of onset of drug action (loss of co-ordi​nation/ loss of righting reflex). Note the time at which the animals recover. Copy down the data obtained by the other groups to make a master table. Calculate the average time taken for onset of drug action and duration of effect. Tabulate your observa​tions.  

All groups to note - Volumes (in ml) of teaspoon, tablespoon, ounce which will be kept on display.

RESOURCES  AND HINTS FOR TEACHERS

Station 1 - Ampoules with files, needles of different size (gauge), syringes, vials.

1. Needles of 26 gauge used for intradermal, subcutaneous route.

   23 gauge for intramuscular

   21-20 for injecting iv: for giving or withdrawing blood 19,18

   15,16 for blood donation purposes

2. Bevels - short (iv) long (im)

3. Before giving an injection wash hands

4. Open packet carefully without touching nozzle

5. Breaking an ampoule - file and break, discard in bin

6. Use one needle for removing from vial another for injecting, 

    do not leave needle in the vial (infection)

7. Fixing the needle to syringe, checking, removing air bubbles, 

    taking exact quantity

Station 2 - Anaesthetised rats, test tube with water, oranges (model for im route), needles,  syringes

1. Inject into nape of neck (in animal), pinch up skin, needle 45 degrees for sc. When injecting bevel should face up. After injec​tion rub the area. Intradermal injection is more superficial (a bleb will be formed). Sites in humans - to be specified

2. Drugs given sc - insulin, adrenaline, 

                        im - procaine penicillin, B complex injections, tetanus toxoid

                        intradermal - Manteux, penicillin (for sensitivity testing), BCG vaccine

3. Volumes which can be given by subcutaneous route - 1ml,   intramuscular route - 5ml (in gluteal region) volume should be less if patient is very thin and emaciated, child, elderly. With larger volumes absorption is not proper. Do not inject in gluteal region in a child until child starts walking. Inject into lateral part of thigh.

4. Heparin should not be given im (hematoma).

5. Injury to nerves- paresis of muscles can occur. Never give injection (im) to child with suspected poliomyelitis.

6. Volume to be injected in experimental animals - Volume of drug injected should be large enough to be accurately measured and small enough to avoid undue rapid change in the blood volume of small animals.

Max. vol. to be given          im               iv

Mouse                              0.25ml        0.4ml

rat                                     0.50ml        2.0ml

rabbit                                1.00ml        10ml

dog                                   2.00ml

Station 3 - Model of hand with vein (made of latex glove stuffed with cotton and a tube filled with red ink placed under the latex on top of the cotton), infusion sets, butterfly needles, I.V. fluid bottles. (See photo of model on facing page)

1. Drugs should not be added to blood and blood products. e.g - hypertonic mannitol - irreversible crenation of RBC,   Dextrans - rouleaux formation

2. Continous infusion - aminophylline, dopamine, cisplatin

   Intermittent infusion - amoxycillin, ampicillin

   Addition via drip tubing - gentamicin

   Bolus - thiopentone sodium (avoid extravasation)

3. Do not use plastic tubing for glyceryl trinitrate, paraldehyde

4. Protect from light - nitroprusside

5. Layering effect of potassium chloride due to density. Shake thoroughly after adding.

6. Mixing should be done before connecting to the giving set (to mix thoroughly).

Station 4 - 4 mice for each group to be numbered from 1-4, three cages, ketamine

 hydrochloride, 1ml syringe with 26 gauge needle.

1. Note mouse number and time of injection, route.

2. Intensity of drug action (+ loss of co-ordination, ++ loss of righting reflex, - no change) 

3. Observations to be tabulated as follows:

M.No.   Time of inj.   Route   Time of onset of drug action   Time of recovery         Intensity

4. Get students to copy observations of other groups

5. Home work: Calculate average, S.D. and analyze data using the unpaired student’s “t” test. 

       Write conclusions.                                     

EXERCISE NO. 6
STUDY OF ABSORPTION AND EXCRETION OF DRUGS IN MAN

Objectives

At the end of the practical class the student shall be able to:

1. Quantitatively estimate the levels of aspirin and iodide  excreted in the urine & saliva respectively.

2. Understand the importance of timing sample collection in relation to drug intake when estimating drug levels

3. Explain how alteration in the pH of urine can increase or decrease the amount of drug eliminated in urine

A. Potassium iodide:

Drugs and solutions:

           a) Potassium iodide 0.3 g capsules

           b) 0.1% solution of KI serially diluted to 0.03%,

               0.01% and 0.003%    

           c) Sulphuric acid 3% solution

           d) Hydrogen peroxide

           e) Starch solution 0.5% in distilled water.

Apparatus: Droppers, glass rods and porcelain tile.

Procedure 

One student will swallow a capsule (0.3g) of Potassium iodide and will examine the saliva every fifteen minutes.

Preparation of standard: 

To 2 drops each of the above standard KI solutions  add 2 drops of sulphuric acid, one drop  of  hydrogen peroxide  and one drop of starch solution. The development  of  a blue colour denotes a positive test the intensity of which indicates  the concentration of KI. Prepare fresh standards for  each subsequent test.

Testing the samples of saliva: The procedure is the same as  that for the standard except that the standard solution is replaced by 2 drops of saliva. The approximate values are obtained by  direct matching with the standards.

B. Aspirin

Drugs and solutions: 

           a) Aspirin tablet 300 mg.

           b) Standard aspirin solutions 0.1%, 0.05%, 0.01%, 0.005%

           c) Ferric chloride solution 2%

Apparatus: Test tubes, Droppers.

Procedure 

One student takes a tablet of aspirin and will examine his urine at 20 mins. intervals for the presence of salicylate as per the following procedure.

Preparation of standard: 

To 3 ml of standard aspirin solution  in a  test  tube add 2 drops of ferric chloride. A  purple  colour denotes the presence of salicylates.

Testing  the samples of urine: To 3 ml of urine add ferric  chloride solution slowly drop-wise (not more than 5 drops) along the walls of the test-tube until a purple colour develops.  The approximate concentration of salicylate in the urine is obtained by direct matching with the standards.

RESOURCES AND HINTS FOR TEACHERS

1.The standards are usually prepared in water which will account for the difference in colour seen with the control and test (urine) samples. Yet, it is possible to match at the moment the solution(ferric chloride) makes contact with the urine. Hold the test tubes against the light for a better match.

2. Make sure each student gets a chance to prepare standards for the salivary  potassium     iodide excretion  experiment.  If there are both boys and girls in a group, ask a boy from the group to take the aspirin. This  is only for convenience. If there are girls only  in  the group make sure that they have access to a ladies toilet.

3. Plan the experiment in such a way that 3 or 4 groups take  aspirin at 12 noon (just before lunch) and the rest of the groups  take the drug at 2 p.m. This will enable demonstration of the absorption curve in the latter groups and the excretion curve in the former groups. Caution all students to take food along with the drug. Also inquire whether any volunteer has gastritis or is allergic to aspirin.

4. Results are tabulated and plotted in a graph paper (X axis time, Y axis concentration) to show the rate of excretion consequent to absorption. Insist on the observations being drawn on a graph paper.

EXERCISE NO. 7

THERAPEUTIC DRUG MONITORING

OBJECTIVES

At the end of the session the student shall be able to:

1. Define therapeutic drug monitoring (TDM) and appreciate its importance in clinical practice.

2. Suggest the timing of sampling for TDM depending on the drug and clinical situation.

3. Appreciate the factors that decide which drugs are suited for TDM.

4. Suggest modification of dosage/treatment by interpreting  TDM levels with respect to

    (a) phenytoin  (b) theophylline  (c) phenobarbitone

5. Recognize the importance of completely filling up TDM forms before sending a sample to the

    laboratory.

LESSON PLAN

1. A short introduction on the clinical importance of TDM will be given by a faculty member (10 minutes). Group tasks will be distributed. About 45 minutes will be allocated for the group tasks. 

2. A batch of students will be taken to the HPLC lab and shown the instruments used for TDM. This will be done in rotation during the time students are working on the group tasks.

3. At the end of one hour, a plenary session will be held for one and half-hours where different groups will present their find​ings.

Group tasks

Group 1

1. Define TDM. What are the indications for TDM?

2. List the drugs for which TDM should be 

Group 2

1. What clinical data should be made available to the lab doing TDM? Justify your list.

2. A sample of blood along with a form has been sent for TDM. Critically comment on this

3. Outline the principles in choosing the time of sample collection for TDM. At what time should the sample be taken for the following drugs: Digoxin, theophylline, gentamicin. Give reasons.

Group 3

1. List the factors influencing the interpretation of TDM report

2. 2. A 25 year old woman was given Tab. Theophylline 300 mg b.d. for bronchial asthma. There is was good clinical response as evidenced by pulmonary function tests. The patient complained of tremor, anxiety and palpitations.

Drug levels : Theophylline  6 mg/l

What would you advise the physician in charge. Normal levels of theophylline 5-15 µg/ml

Toxic levels >20 mg/l

Group 4

1. Free drug or Total drug - which is important for TDM?

2. Can we use saliva or urine samples for TDM

3.A 59 year old man on a neurosurgical service was started on phenytoin for seizure prophylaxis. After receiving a 400 mg loading dose of phenytoin, the patient received 200 mg phenytoin q.i.d. 

Drug levels :  Dec. 17:  Phenytoin        14.1 µg/ml

                      Dec. 18:  Phenytoin AM  23.4 µg/ml        Phenytoin PM  38.6 µg/ml

                      Dec. 19: Phenytoin         43.8 µg/ml

What clinical decisions can be taken using serum phenytoin levels? What factors determine the frequency at which drug levels should be measured? What are first-order kinetics, zero-order kinetics, and saturation kinetics.

Normal levels of phenytoin 10-20µg/ml  Toxic levels    > 20 µg/ml

RESOURCES AND HINTS FOR TEACHERS

1. Photocopies of review article on TDM,  reference texts to be distributed. Students are asked to bring text books for the class.

2. Prepare detailed answers to the problems before the class. 

3. For Group 2 – give a bottle of blood (resembling a sample collected from a patient) which is incorrectly labelled along with a form from the JIPMER TDM laboratory (Appendix 4). The form should be incompletely filled so that students can comment on it.

4.   Brass EP, Gilmore D. The drug analysis laboratory: A resource for teaching clinical 

      pharmacology to students and residents. Clin Pharmacol Ther 1989;46 (3) :245-49.  

      Some of the group tasks were taken from the above article.

EXERCISE NO. 8

ADVERSE DRUG REACTION MONITORING

OBJECTIVES

At the end of the practical group work the student shall be able to:

1. Define ADR Monitoring and list the sources of ADR reports.

2. Appreciate the importance of ADR monitoring.

3. Identify which adverse effects should be reported and why

4. Report an ADR to a monitoring centre

LESSON PLAN

1. A faculty member will give an introduction for 15 minutes on history (Thalidomide, sulphanilamide, SMON) and current problems (how ADRs may lead to withdrawal of drug from the market, dosage change or restricted prescription etc.,)

2.Group tasks will be distributed. About one hour will be allo​cated for the group tasks. At the end of one hour a plenary session will be held for one hour where different groups will present their findings.

GROUP TASKS

Group No.1 

1.List the sources of ADR reports and the types of ADRs likely to be revealed from them.

2. What are the number of patients to be exposed to a given drug to be able to detect various ADRs with varying incidences, and various background incidences of disease.

Group No.2

 Prepare an ADR monitoring form and indicate the need for each component.

Group No.3 & 4

(The teacher will give a situation of a drug producing an ADR. Each group can be given 3-4 situations and asked the following questions)

          a) Will you report this ADR? If yes why? if no why?

          b) Will you decallenge?  If yes why? if no why?

          c) Will you rechallenge?  If yes why? if no why?

             (The examples should be chosen to include (I) serious ADRs, (ii) serious but those which cannot be rechallenged, (iii) drug interactions  (iv) mild ADRs to new drugs etc.,)

Group No. 5 & 6 

Fill up the ADR monitoring forms based on the hospital record of a patient describing an ADR. You are provided with (a) A patients' hospital record (given below) (b) ADR monitoring forms from the JIPMER centre (Appendix -2 ).

Fill up these forms based on the information available in the hospital record given below. 

PATIENT'S HOSPITAL RECORD

Name of the patient:   Shiv Kumar

Age                          :  30 years

Sex                          :  Male

Height                     : 6 feet,   Weight :    60 Kg.

Hospital registration No: 25098

Date                         : 1.9.98

Diagnosis                 : Essential hypertension

General physical examination: Patient healthy, well oriented in time & space, no jaundice, JVP normal

Vitals:                        Pulse - 70/min

         Respiratory rate - 16/min

         temp. afebrile

         BP 150/100 mm Hg (rt. arm supine)

Systemic examination: Resp.system – normal          CVS - normal

Past history _ No history of allergy  No family history of diabetes or hypertension

Lab. investigation : Hb - 16 gm%  TLC - 6000/cu mm    Serum cholesterol- 200 mg %

Treatment : given on 1.9.98

Tab. Prazosin (minipress)   1mg    B.D.

Tab. Hydrochlorothiazide    25 mg O.D.

After one week treatment patient felt dizzy and fell down in the bathroom and sustained superficial scalp injury. The dose of Prazosin was reduced to 0.5 mg after checking the BP standing.  (standing BP 100/70 mm Hg).

                                                                                   JOHN SMITH

                                                                                   Associate Professor

RESOURCES AND HINTS FOR TEACHERS

1. Yellow form, Forms from other centres, ADR form from JIPMER (Appendix-2)

2. Lawrence DR, Bennet PN, Brown MJ, editors. Clinical Pharmacology. 8th edition, Churchill Livingstone 1997.

3.    Stephens MDB. Editor. The detection of new adverse drug reactions, New York.  Stockton Press, 

       1985.

4.    Select problems for groups 3-6 which can cover all aspects of ADR monitoring.

e.g.   A 20 year old male was given an injection of procaine penicillin and developed an anaphylactic reaction. The patient was successfully resuscitated.

Answer to   (a) Yes. It is a serious and life threatening reaction even if well known. Reporting may help the authorities decide whether to withdraw the entire batch of the drug if other reports also come in of such reactions.

                    (b) Yes. Patient is allergic to penicillins.

                    (c)   No. Since it is a life threatening reaction. 

5. It is important to do a dry run with other colleagues prior to this class.

6. What is dechallenge & rechallenge? In which situations can you resort to them?

 Challenge is the introduction of a drug by any route. When an adverse drug reaction to a particular drug is suspected the suspected drug is stopped. This is dechallenge. If the reaction stops with the withdrawal of the drug it is said to be a positive dechallenge since it may be surmised that the drug was causing the ADR. If the reaction does not stop it is said to be a nega​tive dechallenge and it can be concluded that the drug may not be the cause. Please note that there are drugs which can cause an ADR and the reaction may continue after the drug has been stopped (aplastic anaemia with chloramphenicol). Drugs can also skip a generation in producing ADR (diethylstilboesterol and vaginal adenocarcinoma in girls born to mother's who took the drug). When the drug is re-introduced (after dechallenge) it is called re-challenge. If the ADR reappears there is strong proof that the drug causes this effect. Rechallenge is the giving of a further dose of a drug to a person who had previously taken a dose of the same drug and in whom an adverse event which might be due to that  drug, had subsequently occurred.

Dechallenge can be resorted to in any situation where the risks exceed the benefits of the drug. However if the ADRs are mild and the patient can cope, it is better that no dechallenge is done. It can also be done to prove the relationship between drug and

ADR. Rechallenge is also done to prove the relationship between drug and ADR. However, it should NEVER be done in situations where the ADR is life-threatening or potentially harmful to the patient.

7. Which adverse effects should be reported and why?

The following ADRs should be reported.

1. All life threatening adverse effects.(because the ADR may be caused by the diluent or another ingredient and the entire batch may need to be withdrawn if many develop these ADRs - for e.g. penicillin anaphylaxis. This is a known ADR to an old drug yet it has to be reported)

2. All new adverse effects (to both new & old drugs)

3. All ADRs to NEW drugs. (to establish the ADR profile of the drug)

4. All reactions to vaccines ( vaccines are given to healthy people and there could be batch to batch variation).

5. All reactions in pregnant and lactating women including new​borns (there is very little data on this group of people).

6. All drug interactions (to document data on drug-drug-disease interaction)

7. All serious drug reactions to any drug ( to know incidence, costs, outcome in any setting). "serious" is defined as any reaction which is 

   a. Potentially life-threatening

   b. Requires hospitalization for treatment of the adverse event.

   c. Requires another drug to counter the effects of the first drug.

   d. Failure of contraception 

EXERCISE NO. 9

PRESCRIPTION WRITING

OBJECTIVES

At the end of this session a student should be able to:

1. Identify the parts of a prescription and realize the importance of each.

2. Write a prescription in the correct format.

3. Understand the medico-legal importance of a prescription.

LESSON PLAN

A faculty member discusses the parts of a prescription. Then students are asked to write a prescription (can refer a book) for a condition which has been taught in theory. A few students are asked to present their prescription to the rest of the class. Some common errors are discussed. The ethics of using stationery provided by drug shops, imaging labs by doctors to write prescriptions should be discussed. Choice of a drug for a particular patient based on efficacy, suitability, safety and cost should be stressed.

RESOURCES AND HINTS FOR TEACHERS

Resources: 

1. British National Formulary, British Medical association and Royal Pharmaceutical society of Great Britain

2.Text books of pharmacology- Katzung, Lawrence, Goodman Gilman

3. Guide to good prescribing - A practical manual. World Health Organization Action Programme on essential drugs, Geneva. Page 13-31.

Writing  a  prescription must be based on a  series  of  rational steps:

1. Make a specific diagnosis (even if it is "presumptive").

2. Consider the pathophysiology of the diagnosis selected so that effective therapy may be instituted.

3. Select a specific therapeutic objective.

4. Select a drug of choice. This must be based on diagnosis, specific characteristics of the patient and the clinical presentation, laboratory tests (culture & sensitivity, hormone levels etc.,) and cost.

5. Determine an appropriate dosing regimen. It  must be determined primarily by the pharmacokinetics  of  the drug in the patient especially when the patient is known to have a disease of the major organs required for the elimination of the drug selected.

6.  Devise a plan for monitoring the drug's action and  determine an  end point for the therapy. The drug effects may be  monitored based on lab tests, signs and symptoms.

7. Plan a programme of patient education.

ELEMENTS OF A PRESCRIPTION

The  prescription order is an important  therapeutic  transaction between  the  physician and the  patient.  It  must  communicate clearly  with the pharmacist and adequately instruct the  patient on how to take the prescribed medicine.

Prescription orders are medico legal documents. Therefore they must be written legibly in ink. The legal responsibility for prescribing lies in the doctor who signs the prescription. The prescription order consists of the following elements:

1. Date

2. Identity of the prescriber

3. Identity of the patient

4. Body of the prescription

5. Signature

I - DATE 

This is important due to its legal significance. It also enables the pharmacist to verify matters if too much time has elapsed since its writing.

II - IDENTITY OF THE PRESCRIBER

1. Name

2. License classification

3. Address

4. Office telephone number (if any)

III - IDENTITY OF THE PATIENT

1. Name

2. Address

3. Age of the patient is a legal requirement in case of  `prescription - only medicines' for children under 12 years.

4. Diagnosis  

IV - BODY OF THE PRESCRIPTION

 a) The symbol  (  is an abbreviation for `recipe', the Latin for `take thou'.

 b) Name of the drug, strength and dose

 * Names of drug and prescription should not be abbreviated, use approved titles only.

 * When writing the drug name, the generic name may be preferred.

 * If two or more drugs are prescribed, they may be written one below the other with the 

   appropriate dosages.

 * If the formulation has more than one ingredient, the principal drug is written first, then 

   the vehicle, the solvent for the solution or the bulking agent for a capsule goes last. In 

   general practice, the following should be noted.

   i) For solids, quantities of one gram or more should be written 1g etc.

    * If less than 1 gram, it must be written in milligrams.      (e.g) 500mg not .5g

    * Avoid unnecessary zeros after decimal point       (e.g) 1mg not 1.0mg

    * When decimals are unavoidable, a zero must be written in front of the decimal point 

       where there is no other figure.       (e.g) 0.5ml not .5ml

    * Use of decimal point is acceptable to express a range        (e.g) .5 - 1g

  ii) Avoid misleading abbreviations. Always write `units' not U, `micrograms' not g, 

      nanograms not ng.   

 iii) Strength of the medication must be written in metric units. The term milliliter (ml or mL)

      may be used but not cubic centimeters (cc) or cm3.

 iv) Dose and dose frequency should be stated, in case of  preparations  to  be  taken `as 

      required'  a  minimum  dose interval should be prescribed. Avoid ambiguous direction

      like `1 ampoule of Frusemide'  where ampoules of various strengths may be available.

c) Direction to pharmacist 

    It may include directions like `Dispense 100ml' `Dispense with oral syringe' `make a

   solution'   `Mix' etc. 

d) Directions to the patient 

* Must be drug specific and patient specific.

* Simple directions in English are preferred.

* Avoid abbreviations. But  recognised Latin abbreviations may be used. 

5. SIGNATURE

The order must be signed (last name in full) in ink. 

COMMON PRESCRIBING ERRORS

 - Illegible

 - Ambiguous directions

 - Insufficient information

 - Inappropriate prescription of drug

EXCERCISE NO. 10

 CALCULATION OF DRUG DOSAGE AND PERCENTAGE SOLUTIONS

OBJECTIVES

At the end of the session the student shall be able to:

1. Calculate the quantity of drug present in a given solution.

2. Appreciate the importance of calculating the total quantity of drug and its conversion from percentage and molar solutions for individualization of therapy.

LESSON PLAN

1. Introduction - 20 mins covering rules of conversion, Percentage solutions, molar solutions, milli equivalents etc., and the importance of calculating the total quantity of drug in percentage solutions

2.   Eight problems will be given. They will be done as individual  tasks. All students will be expected to work out the problems on an individual basis. 

3.    Work books will be corrected by the instructor.

INDIVIDUAL TASKS

 1. How much noradrenaline (in mg) is there in 4 ml of a 1:1000 solution?

2. How many mg of lignocaine are there in a 10 ml ampoule of lignocaine 1%?

3. How many mmol of sodium bicarbonate are there in 100 ml of an 8.4% solution?

4. How many mg adrenaline are there in a 10 ml ampoule of  0.25% bupivacaine with adrenaline in a 1:200,000 solution?

5. How many ml of a 1:10,000 solution would you need to obtain 1 mg of adrenaline?

6. How many tablets of (a) 125 mg chloroquine sulphate (b) 100 mg chloroquine phosphate should be prescribed for a total dose of 300 mg chloroquine base? How many ml of the syrup chloroquine sulphate should be prescribed?

250mg chloroquine phosphate = 155 mg chloroquine base

200mg chloroquine sulphate = 150 mg chloroquine base

Syrup chloroquine sulphate 68 mg/5ml (= chloroquine base 50mg/5ml)

7.If 1 ml of 1:200 solution is diluted to 5 ml, what is the strength of resultant solution ?

8. A Patient is brought to the casualty with the complaint of chest pain of sudden onset. On examination he appears agitated, has cold & clammy skin and is sweating. His BP is 75mm Hg (Systolic)  Body weight  : 70Kg    Bilateral basal crepitations are present. ECG was suggestive of extensive anterior wall  myocardial infarction . Chest radiograph showed  pulmonary congestion.

(a). How would you start a dopamine drip for this patient? Dopamine vials are available at a

 concentration of 200mg /5ml

(b).  What will be the required drop rate?

(c). How many hours will this infusion last?

Answer to question 10 (a): 

     - A drip rate of 16 drops / minute delivers 1 ml 

     - Dopamine can be infused after dilution in normal saline or 5% dextrose

     - It is preferable to keep the drip rate low so that volume overload does not occur.

     - Dopamine should be given at the rate of 10(g /Kg/ min for its inotropic effect.

      Take   2 vials of Dopamine and dilute it in half a pint of normal saline.

       i.e.     400mg (10ml) of dopamine diluted upto 250ml. 

       Each ml of this infusion contains   400  x  1000(g

                                                             ----------------------     = 1600 (g

                                                                     250

A 70 Kg man requires 700(g  /  minute 

16 drops / minute delivers 1600 (g

therefore no. of drops to deliver 700(g /min =  16 x 700

                                                                           ------------   =  7

                                                                             1600

Answer to (b) :  Drip rate of 7 drops per minute

Answer to  (c):  The infusion would last for   400,000    =  9 Hrs 31mins

                                                                        ----------                                                             

                                                                        700 x 60             

RESOURCES

1.    Any text book on medical laboratory techniques

2. Ghosh MN. Fundamentals of experimental pharmacology. 2nd edition, Calcutta, Scientific

       Book agency, 1984 

3.   British National Formulary

4. Rolfe S, Harper NJN. Ability of hospital doctors to calculate drug doses. Brit Med J. 1995;

      310:1173 -1174.

      Some of the problems were taken from the reference cited above. 

EXERCISE NO. 11

STUDY OF THE ACTION OF DRUGS ON THE RABBIT'S EYE

OBJECTIVES

At the end of the practical class the student shall be able to:

1.  Instill  drugs carefully into the rabbit's eye by  the  pouch method without injuring the cornea.

2. Study the effects of drugs on the rabbit's eye.

3. Record, analyze and interpret the observations obtained during the experiment .

Animals:   Rabbits

Apparatus: Droppers, measuring scale, torch, cotton wool, calculator (optional)

Drugs & solutions:

            1. Saline              

            2. Eserine salicylate     0.5%

            3. Atropine sulphate     1.0%

            4. Phenylephrine          2.0%

            5. Lignocaine                1.0%

Procedure 

Place  the  rabbit (No.1) on the table. Measure the  diameter  of both  the pupils with the help of a scale. Observe the  condition of the conjunctiva (congested or not) and elicit the corneal  and light reflexes. Record your findings. In the left eye  put  one drop of saline and in the right eye one drop of eserine. Use  the pouch  method for instilling the drops. After adding  the  drops, the medial canthus should be pressed for 10 seconds. Record the following parameters at one minute, 5minutes and ten minutes after instilling the drug and saline. Parameters to be measured:

1. Diameter of the pupil

2. Light reflex

3. Corneal reflex              

Record your observations in a tabular form. Repeat the same procedure for atropine, phenylephrine and  lignocaine on separate rabbits (Nos 2,3 & 4). 

Presentation of data and analyses:

Pool  the  data  from  other  groups  and  formulate  appropriate table(s) to display the data. Analyze the data using  appropriate statistical test(s) and draw conclusions. Make sure that table(s) is/are complete in all respects.

RESOURCES AND HINTS FOR TEACHERS

1. One rabbit/small group/drug is required. Drugs in test tubes with droppers, beakers to rinse droppers and to discard water should be provided.

2. It is necessary to reinforce animal ethics and good laboratory practice during these classes.

3. Ensure that all students have entered data from all groups before leaving the lab.

4. An introduction to statistics is taken as a theory class prior to all animal experiments. Students are provided with the written material and worked out examples to carry out the Student’s “t” test (paired). They are given copies of ‘t’ tables (see ref. No.7) to check whether the results are significant or not. The statistical analysis is done as home-work.

5. The questions at the end of the lesson may be attempted by the student. Writing answers for them in the practical record note-book is optional.

6.   Methods for actual calculation of mean and standard deviation (see ref. below)

      Singh I. Elementary statistics for Medical Workers. 1st edition., New Delhi, Jaypee Brothers  

      Medical Publishers, 1990  page 26-33.

7.   Ghosh, MN. Statistical analysis. In: Fundamentals of experimental pharmacology. 2nd edition. 

      Calcutta, Scientific Book agency, 1984.

8.   A sample of the tables for recording pooled data and for doing the Student's t test is given in

      Appendix 5.

Questions

1. Name three miotics and three mydriatics used clinically and their important uses and contraindications?

2. Name some ocular local anaesthetics and indications for their use?

3. The stomach wash fluid taken from a case of poisoning produced pin  point pupils when instilled into the eye of a  rabbit.   The intraocular  tension  was found to be decreased.   What  is  your probable diagnosis? Justify your answer.

4. List the ophthalmological routes of administration? Draw a diagram to illustrate the sites.

EXERCISE NO. 12

STUDY OF EFFECT OF DRUGS ON CILIARY MOVEMENT OF FROG'S OESOPHAGUS

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Demonstrate the action of drugs on ciliary movement of frog oesophagus. 

2. Record and interpret correctly the observations obtained.

3. List uses of cholinergic and anticholinergic drugs and explain the basis for their use in each condition.

Animals:   Frog                

Drugs and solutions:

           Acetylcholine   100µg/ml 

           Physostigmine 100µg/ml 

           Atropine           1µg/ml                

           Frog's Ringer 

Apparatus: A pair of scissors, forceps, poppy seeds, cotton, droppers, frog board, stop-watch

PROCEDURE 

Pith a frog. Slit open the oesophagus from the buccal cavity to the stomach. Wipe the blood gently using a cotton swab  dipped in  Frog's  Ringer solution, proceeding from cephalic  to  caudal end. Moisten the surface with Ringer solution. Place two pins  at a  distance of 2-3 cm. Place one seed on the groove near the  pin at  cephalic end. Start the stopwatch and observe the time  taken for  the  seed to reach the pin at the caudal end.  Take  2  such readings  and calculate the average. Repeat the experiment using acetylcholine, physostigmine and atropine. Take control  readings with Frog's Ringer between the drugs.

Presentation of data and analyses:

Pool  the  data  from  other  groups  and  formulate  appropriate table(s) to display the data. Analyze the data using  appropriate statistical  test(s) to find out whether the given drugs  produce significant  effects in comparison with Ringer. Draw  conclusions and  record them. Make sure that table(s) is/are complete in  all respects.

RESOURCES AND HINTS FOR TEACHERS

Demonstrate the dissection on one frog and then allow each group to carry out the dissection. Ascertain that students time the movement of the poppy seed and record values immediately. Check whether all students have recorded the values from all other groups. The method of doing Student’s ‘t’ test (paired), worked out examples and 't' tables are given as handouts. Check whether the table (of observations) contains all relevant information. Instruct students on proper disposal of the dissected frogs once the practical is over. 

EXERCISE NO. 13

STUDY OF EFFECT OF DRUGS ON  FROG'S RECTUS  MUSCLE PREPARATION

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Record the dose-response curve of acetyl choline on isolated frog's rectus muscle and demonstrate the effect of eserine and d-tubocurarine on it.

2. Interpret the observations and explain the basis for the same.

3. Understand the rationale for the use of skeletal muscle relaxants in surgery and the pharmacological basis for reversal with neostigmine.  

Animal: Frog

Apparatus: Isolated organ bath, student’s physiograph / recording drum with smoked  paper, writing lever, aerator,  syringes and needles

Drugs and Solutions:

              Acetylcholine     100(g/ml

              Eserine              1mg/ml

              Tubocurarine     100(g/ml

              Frog's Ringer

Preparation : Isolated frog rectus muscle is mounted in an organ bath filled with aerated frog's Ringer solution.  The muscle is allowed to relax for 45 mins under 5 gm tension and washed intermittently. 

Procedure 

1. Graded response with Acetylcholine (Ach): Start the experi​ment by giving a test dose of 10 (g  of Ach.  Increase the dose if required  and check the reproducibility of the response by repeating the same dose 2-3 times.  Increase the dose by doubling each time till maximal response is reached. For each response start the stopwatch soon after the drug is added to the bath.  After 90 secs.,stop the drum, drain the bath and wait for 4 mins. Choose  a  working dose of Ach which produces 40-60%  of  maximal 

response and obtain 1 response with this dose.

2.  Add Eserine 100 (g to the bath and note  its effect for 90 secs.  Stop the drum and wait for 10 mins.  Add the working  dose  of Ach and note the response. Wash  the  tissue  3 times and wait for 5 mins.  

3. Repeat step 2 with d-tubocurarine (50(g)  and note its effect on the Ach response.

4.  Measure all the heights of contractions  and plot  a dose response as well as a log dose response curve.  Also mark  the effects of eserine and tubocurarine on Ach response  in the graph paper.

RESOURCES AND HINTS FOR TEACHERS

1. The tissues should be mounted and relaxed prior to the beginning of the class. One preparation for  every 5-6 students. Ensure that all students get a chance at recording a response. 

2. Insist that drug doses are recorded on the graph immediately after adding the drug and not at the end of the experiment.

3. Check that physiographs are working, pens are not clogged, adequate paper is available at least one day in advance of the practical.

EXERCISE NO. 14

EFFECT OF CARDIAC STIMULANTS & DEPRESSANTS ON 

PERFUSED FROG'S HEART

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Record the contractions of isolated frog's heart on a kymo​graph and demonstrate the effect of drugs on it.

2. Interpret the observations and explain the basis for the same.

3. List the cardiac stimulants & depressants and understand the rationale for their use in therapy.  

Animal:    Frog

Drugs and solutions:

           1.Adrenaline HCl         10 (g/ml

           2.Noradrenaline          10 (g/ml

           3.Isoprenaline             10 (g/ml

           4.Calcium chloride      10 mg/ml 

           5.Propranolol HCl         1 mg/ml

           6.Acetyl choline          10 (g/ml

           7.Potassium chloride  10 mg/ml

           8.Atropine sulphate   100 (g/ml

             Frog's Ringer

Apparatus: Frog heart perfusion apparatus, Student’s physiograph / Starling's heart lever, smoked drum, syringes, needles

Preparation: 

Frog  is  pithed, dissected, the heart is  removed  and  perfused through  the sinus venosus.  Insert a curved needle in the  apex of  the heart and attach it to a Starling's heart  lever.  Record the contractions. 

Procedure 

1.  Note  the normal heart rate, by counting  each  upstroke (systole)  and downstroke (diastole) of the moving drum  together as one beat for 1 minute, force of contraction (by measuring  the amplitude  or height of the contraction from the baseline with  a scale), tone (by observing shift in the baseline) and the cardiac rhythm (by observing any irregularity in the contractions).

2. Inject 0.2 ml of drugs 1-4 in succession (cardiac stimu​lants) in the tube through which the heart is being perfused and record the responses.  A control reading (without addition of any drug) should be taken before and after each drug response.  All the parameters mentioned above should be recorded during the control and drug responses respectively.  The heart rate, drug name and the dose should be mentioned in the recording during the control and drug responses.  The next drug response should be recorded only after the heart rate has returned to the approx​imate original value. In case the heart stops because of systolic or diastolic arrest produced by a cardiac depressant the drum should be stopped and re-started only when the heart is contracting.  In case adequate response is not observed use a higher dose.

3. Inject 0.2ml of propranolol (depressant) and note its response.   Stop  the drum for 5 minutes.  After 5  minutes  inject adrenaline  (same dose as injected previously) and  note  whether its effect is adequately blocked.  In case sufficient blockade is not obtained repeat the procedure with 0.4ml propranolol and also see that the 5 minutes duration is adhered to.

4.  Inject  Calcium chloride  immediately  after  adrenaline effect  has  been blocked, and note whether its effect  has  been blocked  or  not.  In case the typical increase in time  and  /or systolic arrest is not observed use higher dose.

5. Inject 0.2 ml of drugs 6&7  in succession (cardiac depressants) i.e acetylcholine and potassium chloride after taking control readings in between drug responses.  Note also the condi​tion of the heart during systole arrest (contracted) and diastolic (dilated).

6. Inject 0.2 ml of Atropine and note its response.  Normal​ly no response is seen because it is an in vitro preparation and moreover atropine has no intrinsic activity of its own.  Stop the drum and wait for 5 minutes, inject acetylcholine (same dose as given earlier) and note whether effect is completely blocked.  In case sufficient blockade is not obtained, repeat the same proce​dure with 0.4ml of atropine and see that the 5 minutes duration is adhered to.

7. Finally inject potassium chloride after the effect of acetylcholine  has been blocked by atropine and note whether  the effect is blocked.  There should be no blockade of KCl effect.

8. Tabulate your observations.

9. Pool the data from all the other groups and apply a suitable statistical test. Write down the conclusions and inferences.

RESOURCES AND HINTS FOR TEACHERS

1.The tissues should be mounted prior to the beginning of the class. One preparation for  every  5-6 students. Ensure that all students get a chance at recording a response. Insist that name of the drug, drug doses, heart rate are recorded on the graph immediately and not at the end of the       experiment.

2.Check that physiographs are working, pens are not clogged, adequate paper is available at least one day in advance of the practical.

3.Ensure all groups have copied down the readings from each of the other groups.

EXERCISE NO. 15 

EFFECT OF DRUGS ON DOG'S BLOOD PRESSURE AND RESPIRATION - COMPUTER ASSISTED LEARNING (CAL) METHOD

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Explain the effect of drugs acting on the autonomic nervous system on blood pressure, heart rate and respiratory rate.

2. Identify an unknown drug using these three parameters and its interaction with other known drugs 

Note: This experiment is demonstrated using ExPharm - a computer simulation software programme designed and produced by Dr. R. Raveendran, Associate Professor, Deptt. of Pharmacology, JIPMER.

LESSON PLAN

The teacher will describe the procedure of setting up the experiment and show the students the apparatus and identify the various parts of it. Then the batch is divided into 5 groups and each group is taken to a computer which has been pre-loaded with ExPharm. An instructor will then outline how to operate the software and students are allowed to work on their own. An instructor is nearby to trouble-shoot. Students are expected to write down the procedure and drugs used and tabulate findings giving reasons for the changes in heart rate, respiration, or increase or decrease in BP. They have to draw the graph obtained and find out the nature of the unknown drug given in the program. 

RESOURCES AND HINTS FOR TEACHERS

The teacher has to make sure the students have a tracing before they leave the lab. Check the computers, UPS, and software a day prior to the class. Find out whether any power shut-downs are scheduled for that day. It is desirable to get generator connection for all computers prior to the class.

EXERCISE NO. 16

STUDY OF ANALGESICS BY CHEMICAL METHOD

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Calculate and measure the exact quantity of drug to be injected to the animal.

2.  Administer the drugs by the subcutaneous and  intraperitoneal routes to mice.

3. Identify and record experimentally induced writhing in mice.

4. Tabulate observations and draw suitable inferences from the experiment.

Chemical Method: Acetic acid induced writhing test

Animals:   2 Mice

Apparatus: Syringe (with 100 divisions) 26g needle

Drug & Solutions: 

           Morphine sulphate       2mg/ml

           Acetic acid                   0.6%

           Saline

Procedure

Weigh  2 mice (in mg) and number them. Pretreat one mouse with  morphine 3mg/Kg sc and the other with saline (0.02ml) sc. Note time of injection.  30 minutes after injection of drug/saline, inject 0.2ml of 0.6% acetic acid ip  to  each  mouse with 26g needle.  Observe the  no.  of writhings (stretching  syndrome) occurring in the next 15  minutes. Record each  observation  and then total. One writhe is  taken  as  the complete  movement from side to side (both sides). Observe  only one  mouse  at  a time. Number of writhings to be  noted  for  15 minutes from the time of administration of acetic acid. Tabulate  your  observations. Pool the data  from  other groups, tabulate  the  data, use appropriate statistical tests  and  draw inferences based on the statistical analysis.

RESOURCES AND HINTS FOR TEACHERS

1. Check work books after students calculate the volume of drug to be injected. Check volumes in syringes prior to injection.  Restrain the animal for the student to inject. Timings of injections should be noted. Only one animal to be observed at a time.

2. Acetic acid should be freshly prepared for each class.

3. Make sure all groups pool data calculate mean and SD and apply unpaired Student’s t test.

4. The experiment can be completed in 90 minutes. This can be followed by a small group discussion on evaluation of analgesics in humans.

 EXERCISE No. 17

EFFECT OF SALINE PURGATIVE ON FROG INTESTINE AND 

THE USE OF ORAL REHYDRATION SOLUTION

Objectives

At the end of the practical class the student shall be able to:

1. Dissect and demonstrate the effect of saline purgatives on frog intestine.

2. Record observations and make suitable inferences based on them.

3. List the components of ORS and explain the function of each component.

4. Instruct patients to prepare and use ORS in the home.

5. Understand the rationale behind the use of ORS and appreciate the  danger of using a ORS formula which does not  conform  to these standards.

LESSON PLAN

The batch is divided into 4-5 small groups and the animal experiment is conducted as described below. After the experiment (one hour) each group is asked to prepare Oral Rehydration Solution (ORS). Then all groups are collapsed to make the batch and a role play can be done to bring out the communication aspect of instructing a patient/mother to prepare and use ORS at home. A focussed group discussion will follow on problems of using solutions with high glucose content.

Animals:   Frog

Apparatus: Frog's board, dissecting instruments, pithing needle, needle with thread, tuberculin syringe with needle.

Drugs and solutions:

           Magnesium Sulphate       27% 

           (Hypertonic)

           Saline                               0.9% made upto 0.45%

           (Hypotonic)

           Frog's Ringer

           (Isotonic)

Procedure

Pith a frog. Expose the abdominal cavity. Trace the small intestine and make three compartments by tying threads at equal distance. Secure the threads tightly so that no fluid can seep through from one compartment to the other. In the first compart​ment, inject 0.2ml of hypotonic saline, 0.2ml of magnesium sulphate in the second compartment, and 0.2ml of Frog's Ringer in the third compartment. Wait for 20 minutes and record the observation. 

Observation

First Compartment  : 0.2ml of saline (hypotonic) has been injected. The ileal loop was shrunken after 20 minutes.

Second Compartment : 0.2ml of Magnesium sulphate was injected. The ileal loop was found to be swollen after 20 minutes.

Third Compartment: 0.2ml of frog's ringer has been injected. After 20 minutes no change was seen in the size of the compartment.

Inference

1. Hypotonic saline causes movement of fluid from the lumen into  circulation by osmosis.

2. Magnesium sulphate by osmosis, causes movement of fluid from  the cells into the lumen.

3. Ringer is Isotonic with frog's blood and there is no flow of  fluid across the intestinal membrane.

Group task on ORS: 

 Demonstrate how to prepare ORS using things which are readily available in the house.

(1 litre and 200ml)

Role play

Enact a role play to bring out the salient features regarding the preparation and use of ORS in diarrhoea. (One student is the doctor and one is the mother of the child with diarrhoea).

1. 2 teaspoonfuls of sugar and a pinch of salt is added to a glass (200ml) of boiled and cooled water. The ORS solution should be used within 24 Hrs. Left over solution should be discarded.  The solution should be given to the patient (as much as he/she can drink), after every stool. Do not stop breast feeding or feeding the child during episodes of diarrhoea.    

RESOURCES

All  ingredients  to  prepare ORS, household  appliances  like  a tumbler, spoons, reference text books.

EXERCISE NO. 18

PREPARATION OF SOLUTION FOR TEST DOSE OF PENICILLIN

OBJECTIVES

At the end of the practical class the student shall be able to:

1. Dispense a 5 ml solution of sodium penicillin G for intradermal sensitivity testing.

2. Take adequate aseptic precautions during the preparation of the solution.

3. List the sign and symptoms of  the anaphylactic reaction to penicillin and the measures to be taken to treat such a reaction 

LESSON PLAN

A brief introduction on the signs & symptoms of anaphylactic shock to penicillin and its treatment is given. (15 minutes) The batch is divided into small groups of 5 – 6 students and they are asked to prepare the solution as a group. The students are asked to dispense a 5 ml solution of sodium penicillin G for intradermal sensitivity testing. (1 hour). Small group discussions on aseptic precautions 10-15 minutes) can be conducted  when the group completes its task.

Task: Prepare and dispense a 5 ml solution of sodium penicillin G for intradermal testing.

          from the given stock solution of 10 lacs vial.

Composition:

Sodium penicillin G               100 Units

Water for injection to make    1 ml

Procedure: 

Penicillin G sodium              10,00,000 units

Water for injection                100 ml

Mix under sterile conditions.  Send such 5 ml.

Inject 0.02 ml intradermally on the forearm and observe the reaction for 30 minutes.

To a vial containing 10,00,000 units/vial of Sodium Penicillin G add 5 ml of water for injection and shake to dissolve and obtain 2,00,000 units/ml.  Take 0.1ml of this solution in a syringe and transfer it to an autoclaved 30 ml vial.  Dilute to obtain 20ml by adding 19.9 ml of water for injection with the help of a sterile 20ml syringe.  This solution now contains 1000 units/ml.  Transfer 0.5 ml of this solution to another small sterile vial and dilute to 5 ml by adding 4.5 ml water for injection.

Label

Penicillin G 100 units/ml solution for sensitivity testing 

RESOURCES AND HINTS FOR TEACHERS

1. Students to bring 1 ml /5ml and 20ml sterile disposable syringes.

2. Penicillin G.vials          10 lac units/vial x 5 vials

3) Water for injection        500 ml  x 5  bottles.

4) 30 ml vials                     25 autoclaved. (empty xylocaine vials)

5) 5 ml vials with cap         50 autoclaved. (empty penicillin vials) 

EXERCISE NO. 19

STUDY OF ACTION OF ANTIDEPRESSANTS ON MICE

OBJECTIVES

At the end of the practical session a student shall be able to:

1. Calculate the exact dose and volume to be administered to an animal when given relevant data.

2. Record and tabulate observations in a scientific manner and draw valid inferences.

3. List adverse effects of the commonly used anti-depressants.

Animals:   Mice

Apparatus: Glass jar, syringes, feeding cannula          

Drugs and solutions:

           Imipramine           50mg / 3ml 

           Normal saline       0.9% 

PROCEDURE

Weigh two mice and number them. Administer 0.5ml of imipramine to one mouse and 0.5ml of normal saline to the other mouse orally. After one and a half hours  the mice are plunged individually into a vertical glass jar filled with water. Observe the behaviour of the mice for three minutes. Note the total duration of immobility during this period.

Pool data from other groups and tabulate. Apply a suitable statistical test and write your conclusions based on the results of the test. After the experiment is completed conduct a small group discussion on the commonly used antidepressants, the adverse effects and limitations of the drugs.

RESOURCES AND HINTS FOR TEACHERS 

 Forced Swimming Test Model:

This model is not a replica of depression that occurs in human beings. The animal is forced to swim in a jar containing water from which it cannot jump. After swimming for some time, it remains immobile. This is called as behavioural despair. The mice are allowed to swim for a period of 3 mins and the time during which it remains immobile is recorded. This behavioural despair is equated with depression in human beings. Almost all available antidepressant drugs give positive results with this test. When the animal is pretreated with an antidepressant the animal will continue to swim for most of the 3 min period. False positive and false negative results can be obtained. Sometimes drugs which have antidepressant action in this model may not have the same effect in humans and vice versa. At the end of the experiment conduct a discussion on adverse effects of antidepressants.

Other models of depression:

Reserpine induced depression

Repeated noxious shocks model (learned helplessness)

Mother infant separation

EXERCISE NO. 20

STUDY OF ANORECTIC AND LOCOMOTOR ACTIVITY OF AMPHETAMINE  AND FENFLURAMINE

Objectives 

At the end of the practical class the student shall be able to:

1. Observe and record the changes in locomotor activity & food intake induced by 

    amphetamine and fenfluramine.

2. Appreciate the need to treat obesity by changes in life-style.

3. Understand the limitations of treating obesity with anorectic agents.

Animals:   Mice

Apparatus: Plastic animal cages - 35cm x 23 cm

Drugs and solutions: 

           Amphetamine sulphate = 0.5mg/ml

           Fenfluramine                 = 1.0mg/ml

           Normal saline        

Procedure

LOCOMOTOR ACTIVITY: Take 6 mice which have been fasted over​ night and weigh them.  Mark the bottom of the cages into 5 x 3 squares (15 in no.). Place one mouse at a time in a cage. Allow it to acclimatize to the cage for 3 minutes. Then record the number of times the mouse crosses a square over a 5-minute period. Also record the number of rearing and grooming movements during this period. Repeat with all the mice. Inject amphetamine sulphate 5mg/kg ip, fenfluramine 10mg/kg ip and  normal saline 10ml/kg ip into two mice each. After 15 minutes again record the crossing over, rearing  and grooming activity of each mouse over a 5-minute period.

ANORECTIC ACTIVITY: After noting the locomotor activity, place the two mice which have received saline in one cage, the mice which received amphetamine in another cage and the mice which received fenfluramine in a third cage. Place 10 grams of broken food pellets in each of the cages. Note their feeding behaviour for one hour. Then collect the remaining food pellets from each of the three cages and weigh them separately to quantify the amount of food consumed by both the mice in each group. Record your observations in a table.

Tabulate your findings after pooling data from all groups.  Apply a suitable statistical test for the experiment on locomotor activity. Draw conclusions and write inferences. A group discussion on the non-drug treatment of obesity and the limitations of anorectic agents should follow.

RESOURCES AND HINTS FOR TEACHERS

1. Locomotor activity may be measured by noting (a) Crossing over: Number of times the four limbs of the mouse cross over from one square to another. (b)  Rearing - Number of times the mouse rears by  standing on its hind limbs (c ) Grooming - Number of times the mouse grooms itself by licking its paws and body.

2. Cages, weighing balance and drugs. Make sure that adequate mice are available and that they have been fasted overnight.

3. Moisten the food pellets before using for the experiment. 

EXERCISE NO. 21

              CRITICAL APPRAISAL OF DRUG ADVERTISEMENTS

OBJECTIVES

At the end of the practical group work the student shall be able to:

1. Critically analyze a drug advertisement.

2. Identify unethical marketing practices. 

3. Realize the extent to which drug advertisements can influence prescribing behaviour.

 LESSON PLAN

A brief introduction on drug promotion - its advantages and disadvantages, ethical and unethical drug promotional measures undertaken by pharmaceuticals and the ethical criteria for medicinal drug promotion (10-15 minutes). Then the batch is divided into groups of 5-6 and each group is given one or two advertisements and carry out a group task (30minutes). After they finish the group tasks a plenary (one and a half hours) is held.

Task:

Carefully go through the given drug advertisements. Measure the size of the brand name and generic names. Critically analyse the given advertisements and give your opinion on the following:

a) Validity of scientific claims

b) Content of scientific information

c) Relevance of references cited

d) Appropriateness of illustrations

Points to discuss

Introduction: The drug representative is one of the most important sources of drug information to a medical practitioner. The information imparted by these representatives is often biased and unscientific with only the advantages of the drug in question being highlighted and the disadvantages or the limitations of the drug being suppressed. This exercise will help equip the future doctor to deal with "reality" and help de-mystify advertisements. Drug advertisements do not differ from advertisements for other products in any significant manner. "Advertising is the art of arresting one's intelligence long enough to make money out of it" (Stephen Leacock). The principles of advertising are applied to drugs in the very same manner. Is it ethical? When a person goes to buy a soap or a car the only criterion guiding his or her purchase may be the size of the bank balance and his/her preferences. But can the same be said of drugs? Drugs are selected on behalf of the patient by the doctor. Hence the only factor guiding a doctor should be the patient's well being. Therefore, it is upto the doctor not to be unduly influenced by gifts, promises of financing travel to conferences, dinners & lunches etc.,  

Questions and answers
1) Is drug advertising necessary?

Drug advertising is a necessary evil. As long as the advertisement spells out all information in an unbiased scientific manner the advertisement will help a doctor choose the most appropriate drug. Advertisements inform doctors about newly released prepara​tions in the market and make available a wider range of products. 

2) To what extent do drug advertisements influence prescribing habits?

Studies conducted in Australia and in U.S.A have proved that drug advertisements and drug detailing influence prescribing habits to a very large extent. The creation of a "Brand image" is one of the major marketing strategies undertaken by drug companies. The large amount of money spent on promotion is enough evidence that advertising influences prescribing behaviour. Otherwise companies would not spend so much.  

3) What information is necessary in order to prescribe rationally?

Information regarding indications, pharmacokinetics, dosage, dosage form, drug interactions, adverse drug effects, precautions, contra indications and cost are necessary in order to choose the most appropriate drug for a particular patient.   

4) What should be done if an advertisement is misleading?

The first step is to write to the drug company concerned regarding the advertisement. After waiting for an appropriate length of time (3-weeks) for a reply one may decide to write a reminder or proceed further. A complaint may be filed with the Advertising Standards Council of India or Monopolies and Restrictive Trade Practices Commis​sion(MRTPC). These agencies will then take up the issues with the appropriate drug companies. However since the issue remains within the agency and the drug company, nothing constructive may come out of it. To force the drug companies to comply with the restrictions placed by the agencies one has to bring it to the notice of the press. 

MRTPC

Travancore House

New Delhi

The Advertising Standards Council of India

205, Bombay Market,

Post Box No:7939,

Tardeo Road

Mumbai 400 034

RESOURCES AND HINTS FOR TEACHERS

1. Selection of drug advertisements: Collect some recent drug advertisements highlighting various aspects of unethical advertising such as: 

a) Objectionable figures

b) Unscientific tables and graphs

c) Irrelevant references

d) Allo-vedic drugs

e) Advertisements without generic names, scientific information

f) Choose an advertisement for a drug from an American journal and compare with an 

   advertisement in an Indian journal for the same drug.

2. (a) Ask students to bring a scale to measure the letter size of the brand and generic names - This will make it clear to them that companies want to create a brand image,  

    (b) Ethical criteria for medicinal drug promotion, World Health Organization, Geneva, 1988. (Give each group a copy of this document)

     (c) Text books, British National Formulary, Martindale Extrapharmacopoeia

3. Greenhalgh T, How to read a paper. Papers that report drug trials, BMJ 1997;315:480-3

EXERCISE NO. 22

EFFECTIVE DOCTOR-PATIENT COMMUNICATION

OBJECTIVES

At the end of the session a student shall be able to:

1. Realize the importance of effective communication in achieving optimal drug use. 

2. Identify that effective communication is directly related to patient compliance. 

3. Comprehend the dynamics of effective communication during a consultation.

4. Appreciate the influence of cultural and socioeconomic factors on compliance to therapeutic recommendations.

LESSON PLAN

A short introduction on communication and its importance is given for 20 minutes. Then divide the class into 4-5 small groups of 4-5 students. Instruct them to prepare role plays to highlight the salient features of possible adverse  drug  reactions,  proper  usage  (when  to  start/stop), precautions,  contraindications, return for refill/assessment  of  the  given  drug.  Focus  on methods of  establishing  rapport,  active listening, usage of  lay-terms  in explaining, body language etc., When one group has finished its role play the other groups are asked to comment on the play. Then the same group is asked to re-enact the play with suggested modifications. Select drugs already covered in the theory class.

Discuss  the various components of an interview and ways to  uti​lize the time allotted for a consultation effectively. 

RESOURCES AND HINTS FOR TEACHERS 

The following write up is from the references cited above and is given to facilitate the teacher.

Definition: Communication is the process of sharing information or messages for the purpose of common understanding.

 * Derived from the Latin  term `communis' meaning common - But information shared in a communication interaction is subject to differences in meaning.

* Communication is not so simple or straight forward and is hardly ever 100% successful. An effective communicator anticipates and plans for incomplete sharing of ideas.

Communication science is multidisciplinary. Its foundations are rooted in psychology, sociology and anthropology. Communication has no territory of its own, it is a field that cuts across many disciplines.

Coding of ideas and thoughts are done in 3 ways: 

1. Language (verbal, written)

2. Para-language (tone, pitch, accent etc. of voice).

3. Non-verbal or body-language (face, eye, or other gestures,body positioning, space 

    appearance, time).

Amount of meaning conveyed by the three codes:

1. Language      - 7%

2. Para-language - 38%

3. Non-verbal    - 55%

This explains how very small children (1-2 years) communicate so well despite the fact that they can’t speak.

Purposes of Doctor - Patient Communication

1. Creating a good inter-personal relationship - must show .empathy, respect, genuineness, 

    unconditional acceptance and warmth.

2. Exchanging information -  Consists of information-giving (patient) and information seeking (doctor)

3. Making treatment - related decisions. - Consists of information-giving (patient) and information 

    seeking (doctor). Doctor also gives information regarding drugs, disease, life-style changes. The

    traditional, ‘Paternalistic approach'  where the doctor directs care and makes decisions about

    treatment has been replaced by the ideal of `shared decision making'.


Good communication habits:

* initial greeting (friendly & helpful way) 

* seating - conducive.

* body posture -non threatening 

* maintain eye contact 

* interruption & facilitation where needed                       

* keep talk relevant & `on tract' 

* discuss personal & psychosocial issues of relevance.

* use of silence at times

* take up verbal and non verbal leads

* warmth - questioning style (see below)

* clarity of expression

* end of interview

AVOID / DON'TS OF COMMUNICATION

* cynical talk

* misleading false hope

* ‘hopeless' outlook 

* creating guilt complex

* losing temper 

During role-play observe the following:

A. Prescriber (Doctor) - Patient Interaction.

    Non verbal communication

    Verbal communication -    Patient's complaints

                                             Prescriber's questioning about complaints: length, severity    

                                             Prescriber's diagnosis

                                             Prescriber's explanation about diagnosis/disease

                                             Prescriber's explanations to patient's questions

                                             Prescriber's explanation about treatment, particularly drugs.

 Observe explanations on the following in detail : 

 - name of drug

 - therapeutic effects

 - side effects

 - how to take it

 - when to stop

 - other information

 - patient's questions about treatment

 - how to prevent the disease/exacerbation

 - other information.

Active listening       

Sit comfortably, avoid distracting movements. Look directly at your patient. Listen to what your patients say and how they say it. Notice their tone of voice, choice of words, facial expression, and gestures. Put yourself in your patient's place as she or he talks. Keep silent sometimes. Give your patients time to think, ask questions and talk.  Listen to your patient carefully instead of thinking what you are going to say next. Use words such as "then ?" "and ?"  "oh ?". These encourage patients to keep talking. Every now and then repeat what you have heard. Then both you and your patient know whether you have understood.              

Questioning effectively

Use a tone of voice that shows interest, concern and friendliness. Don’t ask too many questions that can be answered with a “yes” or “no”. Ask questions that encourage patients to say more e.g., "How can I help you?" "What have you heard about...?" Ask the same question in different ways if you think the patient has not understood. Ask only one question at a time and wait for an answer. Ask questions that are relevant to patient’s needs.

Text books, reference books, British National formulary, desk and chairs to be arranged to resemble a consultation room. 

Finer D, Tomson G. Essential Drug Information - The story of a workshop. Department of international Health Care Research, Karolinska Institutet, Stockholm, Sweden

Sterky G, Tomson G, Sachs L, Henningsson B, Bergman U. Medicines and Society- A challenge in health development,  Department of International Health Care Research, Karolinska Institutet. 

Stockholm, Sweden

Oral communication. In: Integrated Orientation of Interns to Quality Care, JIPMER, Pondicherry 1997. Pages 4-7.

(This write-up is based on the reference cited above)

Dr. K.R.Sethuraman, Professor of Medicine, JIPMER and Mrs. Uma Chandrasekaran, Senior Lecturer, School of Business Management, Ponicherry University for their expertise, ideas and input.

EXERCISE NO. 23 

ESSENTIAL DRUGS LIST

OBJECTIVES

At the end of the session a student shall be able to:

1. Define the concept of essential drugs and appreciate its importance.

2. Understand the relevance of an essential drugs list at various levels of health care.

3. List the guidelines for selection of essential drugs.

4. List data required for generation of essential drugs list

5. Prepare an essential drugs list for various levels of health care

6. Understand the concept of "p" drug and "p" list

LESSON PLAN
A teacher will explain the importance of rational prescribing and the essential drugs concept (30 minutes). The batch is divided into 4-5 groups.  Each group is given a group task to be completed in 45 minutes. A plenary is held after the completion of group tasks (60-75 minutes). Each group is asked to present their completed task and other groups are asked to comment.

Group tasks   

Group 1

You are a general practitioner in a small village. You are frequently called at night to attend to patients in their homes. Prepare a list of drugs that you will carry with you to treat these emergencies. 

Group 2

Prepare an essential drugs list of cardiovascular drugs for a primary health centre.

Group 3

Prepare an essential drugs list of drugs used in endocrine disorders for a tertiary care centre.

Group 4

Prepare an essential drugs list of antibiotics for a tertiary care centre.

Group 5

Prepare an essential drugs list of antibiotics for a primary care centre.

RESOURCES AND HINTS FOR TEACHERS

1. Text books, BNF, sketch pens, OHP transparencies. Make sure that the group tasks include only those systems which have already been covered in the theory lectures. It is necessary to give additional information for each group like morbidity data in the PHC and tertiary care centre, cost of drugs etc., The cost aspect is only discussed. Students are not expected to draw up lists by calculating for a given budget. Details of essential drugs are found in the Teacher’s Manual (copy in sleep lab).

2. Concept of Essential Drugs. In: Manual for training on concept of essential drugs and rationalized drug use, National Teachers Training Centre, JIPMER, Pondicherry, 1989. Page5-8

3. Guide to good Prescribing - A practical manual. World Health Organization Action Programme on essential drugs, Geneva. Page 13-31.

This practical session is to be planned only after the theory class on essential drugs (one hour)  has been taken. The introduction at the beginning of this exercise should cover  basic philosophy of essential drugs list, the principles and guidelines for preparation of such a list, data required for compiling such a list and the advantages and disadvantages. At the end of the plenary the "p" drug concept should be introduced.

EXERCISE NO. 24

INFORMED CONSENT FOR RESEARCH ON HUMANS

OBJECTIVES

At the end of the session a student shall be able to:

1. Appreciate the history and ethics behind seeking informed  consent.

2. Understand the components of an informed consent form and realize its medico-legal implications.

3. To recognize the specific groups (children, mentally ill patients etc.,) where informed consent has to be sought from the guardian.

LESSON PLAN

A brief introduction covering the ethics of research in humans, history behind the Helsinki Declaration and the need to safeguard scientific and personal interests prior to commencement of any research in humans is explained. The students are divided into small groups and assigned a group task (30-45 minutes). All groups do a single task. At the plenary other groups are asked to list the positive and negative points of the presentation. If time permits the teacher can ask one of the students to ask for informed consent from another student in the form of a role play.

GROUP TASK

Design  an informed consent form for a volunteer to take part  in the  study  of a drug (brief protocol given below).  Explain  the necessity of including each component. 

   ANALGESIC EFFICACY AND PHARMACOKINETICS OF BUPRENORPHINE

A double blind placebo-controlled clinical trial to document  the analgesic efficacy and pharmacokinetics of Buprenorphine is to be conducted on patients with post-operative pain. Each patient will receive  either the placebo or the drug in a random  manner.  The drug  is  to be given sublingually after the  operation.  5ml  of blood will be withdrawn every 15 mins for the first hour and then hourly  for the next 6 hours by means of an in-dwelling  cannula. Urine  will be collected every two hours. Pain will  be  assessed using a visual analog scale in the same time schedule.

The following components should be present in an informed consent form:

      a) Name & Designation of investigator

      b) Institute where the study will be carried out

      c) Name & address of the patient

      d) Age sex & hospital number

      e) Title of the study

      f) Procedure in layman's language

      g) Option to opt out of the study

      h) Care will not suffer if he opts out.

      i) Adverse effects (known and unknown)

      j) Signatures

RESOURCES AND HINTS FOR TEACHERS

1. CIOMS / WHO. International Ethical Guidelines for biomedical research involving human subjects. CIOMS (Council for International Organizations of Medical Sciences), Geneva, 1993.

2. Consultative Docment on Ethical Guidelines on Biomedical research involving human subjects 

    ICMR, New Delhi, 1997.

Have copies of informed consent forms from research projects in the department. Ask students to comment on them. During plenary topics such as ethics committees & their role, some infamous unethical research projects of the past, the prudence of not inducting prisoners as subjects should be discussed. Hints. The legal and ethical aspects of not taking fully informed consent should be explained. Informed consent for cancer chemotherapy, invasive procedures, HIV testing etc., can be discussed. Trace the history of informed consent from the Nazi trials at Nuremberg to the Helsinki declaration.

It is necessary to stress that taking informed consent should satisfy the letter & spirit of the procedure. Special groups like pregnant women, children, mentally ill patients were previously excluded from clinical trials. Later it was agreed that they could be included after receiving informed consent from the guardian or legal representative. However, now the trend has changed to include these groups in clinical trials so as not to deprive them of the benefits of new drugs and therapies. Therefore whenever possible the procedure is explained to the subject (during a lucid interval or to a child using pictoral representations) and receiving the individuals consent in addition to the guardian's is mandatory. For instance, to give electroconvulsive therapy you need to have the individual's consent.

Example of an informed consent form – please see Appendix 2

EXERCISE  NO. 25

RANDOMIZED CONTROLLED CLINICAL TRIALS

OBJECTIVES

At the end of the session a student shall be able to:

1. Understand the rationale of a double-blind randomized controlled clinical trial and the need to be able to assess the quality of a trial in order to evaluate newer drugs and therapies.

2. Recognize the elements of a RCT and realize the importance of each.

3. Critically analyze a RCT with respect to each of its elements.

LESSON PLAN 

An introductory class is taken on RCT for the whole class (Two and a half hours). Then the class is divided into 2 batches and each batch into a further 5 groups. Each group (5-6 students) are given a group task. They are given one to two weeks to prepare. Students are encouraged to do a literature search and get the help of faculty. They are expected to plan a clinical trial based on the guidelines given below.  At the next class (after one – two weeks), the plenary will take place (two and a half hours).

Task: Write a protocol for a clinical trial using the guidelines given below.

Title: 

Introduction : (brief, justification and problem definition)

Hypothesis : 

Aims and Objectives : 

Materials & Methods: 

     (a) Type of Study : 

     (b) Setting       : 

     (c) Subjects      : 

     (d) No. of Groups : 

     (e) Sample size calculation  : 

     (f) Study design  : 

     (g) Treatment     : 

     (h) Primary outcome measure : 

     (i) Secondary outcome measures : 

     (j) Stopping rule : 

     (k) Analysis      : 

     (l) Ethics        : 

Group tasks

Please Note : DRUG NAMES,  SITUATIONS and DATA described here are HYPOTHETICAL.

Use the guidelines given above for designing a trial for the situation described below.

Group 1

Design a randomized controlled trial to establish the efficacy of a new antihypertensive named HYPOPRIL which belongs to ACE inhibitor group of drugs. 

Results of open trial:

n=50

maximum daily dose = 5 mg o.d.


Mean (SD) reduction in diastolic BP = 30(21.4) mmHg

Group 2

In an open trial, propranolol was found to be effective in preventing migraine. Design a randomized controlled trial to confirm the finding.

Results of open trial:



n=32



Propranolol prevented migraine in 17 subjects. 

Group 3 

You are approached by a drug company to carry out a randomized controlled trial on a new antipyretic agent named METACETAMOL. How will you design a study?

Results of previous trial in patients :

n= 10

Maximum oral dose (200 mg) 

Mean (SD) duration (h) for which patients  maintained  normal temperature =5(3.87)

Group 4 

A herbal drug used by a ayurvedic physicians for chronic insomnia is reported to be effective by the patients. The drug is derived from a plant called SUGANITHRA and is in use for more than a century. Design a randomized controlled clinical trial to find out its efficacy.

Results of open trial :


N=20


Maximum oral dose (1g)


Mean(SD) increase in sleeping hours = 5(3.27)

Group 5 

A few case reports suggested that prazosin is effective in preventing carditis due to scorpion sting in children under seven. You are asked to conduct a randomized controlled trial to explore the usage of prazosin in the above condition. How will you proceed?

Note : With conventional treatment(steroids) only 20% children do not develop carditis.

RESOURCES AND HINTS FOR TEACHERS

1. Checklist for authors submitting reports of randomized controlled trials to JAMA. JAMA. 1996;276:637-639.  Each student should have a copy of this. All elements of this list  to be discussed in during the first class.

2. Table to choose statistical test and normogram for sample size calculation (copies to be distributed during the first class)

       (a)  GoreSM, Altman DG. Statistics in Practice. 1st edition., London, BMJ Publishing Group,

             1994. 

3. Some groups may plagiarize the presentation (with borrowed overhead transparencies) of the previous batch. Watch out for this problem!

4. Encourage students to interact with faculty prior to presentation. Instruct students to bring 

       X-trans (already prepared) for the class.

 EXERCISE NO. 26

                                                     MEDICAL ETHICS

OBJECTIVES

At the end of the session the student shall be able to:

1. List the principles of medical ethics and understand their Importance in relation to the practice of medicine

2. Realize the extent to which unethical practices may result in curbing the professional freedom enjoyed by doctors.

LESSON PLAN

A video film "Sweetening the medicine"  is shown and comments sought from the students as to what they think of unethical drug promotional practices and the behaviour of doctors who fall a prey to such inducements from pharmaceutical companies. 

A brief introduction on the universal principles of ethics and its application to medicine is given.  Individual tasks are given in the form of the following scenarios and about 5-7 minutes are given for students to complete them. Any student can be called to present his/her conclusions and others can be asked to comment on their own views. A discussion on medical ethics should follow. 

IndivIdual tasks
Discuss the following scenarios and indicate which ethical principle has been violated.

1.  A  new NSAID has been introduced to  the  market. Its ADR profile  has not been investigated adequately. The drug  company marketing the NSAID gives you 1000 tablets as sample and asks you to  try out the drug on 50 patients. You are also  informed  that you can present your findings at an international conference  to be  held  after  2 months in U.S.A.  Expenses for  you  and  your spouse  will be paid by the company.  You agree and  start  using the drug on patients who attend the PHC where you work but not on patients who come to your private clinic.

Principle : JUSTICE & EQUALITY

2. The hospital has a cadaver-organ-donor programme. All doctors are encouraged to get prior permission from the relatives of the dead person prior to removing any organ. However, most people refuse on religious grounds. The doctors are under pressure from

the administration and hence remove the corneas without the knowledge of the relatives since removal does not effect the presentation of the cadaver. Comment.

Principle: AUTONOMY

RESOURCES AND HINTS FOR TEACHERS

1. Start by explaining the principles of medical ethics.

(a) beneficence & non-maleficence (do good or at least do no harm) 

(b) justice & equality (all humans should be considered equal when giving health care) 

(c) autonomy (allow the patient to choose his/her type of treatment- guide and do not decide for the patient). These principles are common for any profession. The edifice of medicine stands on three pillars - knowledge, skills and medical ethics. Differentiate between legal, moral and ethical values and its impact on society. Ethics deals with professional values, morals deal with personal values  and the law deals with societal values and mores. Bedside man​ners, professional courtesy, use of the newer/expensive technolo​gies in health care, confidentiality, assisted reproduction etc., are all various aspects in which ethics plays a predominant role. The need for the Consumer Protection Act was felt mainly because the medical profession failed to provide society with the quality of health care expected by them. If the medical profes​sion is not careful this freedom to prescribe will be taken away by society.

2. When arranging for the class make sure that the projectionist is free, theatre is free and seek permission from in-charge of theatre as well as the officer-in-charge of the projectionist. Also get the VCR, video diskette etc., ready well in advance.

3. CIOMS/WHO. International Ethical Guidelines for biomedical research involving human subjects. CIOMS (Council for International Organizations of Medical Sciences), Geneva, 1993.

4. Consultative Docment on Ethical Guidelines on Biomedical research involving human subjects - ICMR, New Delhi, 1997.

EXERCISE NO. 27

FIXED DOSE DRUG COMBINATIONS

OBJECTIVES

At the end of the practical session the student will be able to:

1. List the criteria for acceptability of fixed dose drug combinations .

2. Enumerate the advantages and disadvantages of fixed dose drug formulations.

3. Critically analyze the contents of some commonly used formulations on the basis of the acceptable criteria for fixed - ratio drugs and argue the absence of scientific rationale in their use.

LESSON PLAN

A faculty member will introduce this subject for 10  mins. Each batch  is divided into smaller groups of 5-6 students each and group tasks are  given. At the end of 45 minutes a plenary will be held for one and a half hours.

Group 1.

List the fixed dose drug combinations approved by WHO and give the rationale behind the use of each one.

Group 2.

 What are the advantages and disadvantages of fixed dose drug formulations?

Group 3

1. Give the pharmacological rationale/or lack of it for the following drugs marketed as fixed dose drug combinations

       Ampicillin-Cloxacillin              Amoxycillin-Clavulanic acid            Imipenem-cilastatin

Group 4

1. Give the pharmacological rationale/or lack of it for the use of the following drugs in a fixed dose formulation:

    Paracetamol-Ibuprofen         Paracetamol – Dextropropoxyphene - Diazepam            Baralgan

Group 5

1. Give the pharmacological rationale/or lack of it for the following drugs:

    Unienzyme (Unichem)                                   Combizyme (Neo- Pharma)

RESOURCES AND HINTS FOR TEACHERS

1. Reference books, MIMS, CIMS OHP , X-trans and OHP pens. Discuss with rest of colleagues in detail  each example and reach a consensus. Choose examples which are not ambiguous.

2. Drug combinations. In: Manual for training on concept of essential drugs and rationalized drug use, National Teachers Training Centre, JIPMER, Pondicherry, 1989. Pages 9-18.

EXERCISE NO. 28

GENERAL PRINCIPLES IN THE MANAGEMENT OF SOME COMMON POISONINGS

OBJECTIVES

At the end of the session the student will be able to:

1. List the general supportive measures to be extended to a patient with poisoning

2. Understand the principles of treatment of a patient with poisoning.

3. List the steps in the management of a patient with (a) organophorous poisoning (b) Illicit liquor poisoning (b) Snake-bite, (c) scorpion sting (d) Yellow Oleander poisoning

LESSON PLAN

The most commonly encountered emergency poisonings in Pondicherry are the following:

Plant:Yellow Oleander Animal: Snake bite, Scorpion sting  Drug: Organophosphorous compounds, illicit liquor (methyl alcohol). An introduction on the general supportive measures to be given to a patient with poisoning is given by a faculty member (15 min).

Students are divided into 5 small groups and each group is allocated a group task (45min). A plenary is conducted after completion of group tasks. During plenary (1-1½ hour) a small group discussion will ensue following the presentation of each group.

Goup tasks

Group 1. (a) List the common signs and symptoms of poisoning with yellow oleander.

  (b) Formulate a plan of management for the treatment of a patient with the same.

Group 2. (a) List the common signs and symptoms of poisoning with illicit liquor. 

               (b) Formulate a plan of management for the treatment of a patient with the same.

Group 3. (a)List the common signs and symptoms of poisoning with organophosphorous 

                    compound.

               (b) Formulate a plan of management for the treatment of a patient with the same.

Group 4. (a) List the common signs and symptoms of snake bite

               (b)Formulate a plan of management for the treatment of a patient with the same.

Group 5. (a) List the common signs and symptoms of scorpion sting

               (b) Formulate a plan of management for the treatment of a patient (child & adult) with the 

                     same.

RESOURCES AND HINTS FOR TEACHERS

1. Textbooks of  Medicine Harrison, Davidson, textbooks & reference books of Pharmacology

and textbooks of Forensic medicine

2. OHP, X-trans, pens. 

3. This exercise is an ideal opportunity to get some input from the clinical departments. Request one faculty member from medicine, forensic medicine and paediatrics to attend the plenary and join in the discussion. Fix appointment well in advance and remind them on the day of the class.

EXERCISE NO. 29

USE OF DRUGS IN HEPATIC AND RENAL FAILURE, PREGNANCY AND

LACTATION AND IN CHILDREN 

OBJECTIVES

At the end of the session the student will be able to:

1. List the physiological and pathological changes that warrant a modification of dose in pregnancy & lactation, children and in hepatic & renal disease.

2. Choose drugs based on efficacy, suitability, tolerability and cost in these people.

3. Understand the modification in the pharmacokinetics of some common drugs in these category of people.

LESSON PLAN

An introduction is given (5-10 minutes) on the importance of individualization of therapy. The batch is divided into five small groups of 5-6 students in each group. Group tasks are distributed. After 45 minutes a plenary is held (90 minutes).

Group tasks

Group No. 1.     (a) List the physiological changes that take place during pregnancy which are likely to affect the pharmacokinetics of drugs? Explain with examples.

(b) List the drugs of choice in pregnancy under the following groups and give

     reasons for selection. (I)  opioid analgesic  (ii)  grand mal epilepsy

                               (iii)antihistaminic

Group No. 2.    (a) List the physiological changes that take place during hepatic failure which are likely to affect the pharmacokinetics of drugs? Explain with examples

                         (b) List the drugs of choice in hepatic failure under the following groups and give reasons for selection. (I) opioid analgesic/ non opioid analgesic (ii) hypertension (iii) antibiotcs

                          (c)Which tests will you order to guide dosage?

Group No. 3.   (a)  List the physiological changes that take place during renal failure which are likely to affect the pharmacokinetics of drugs? Explain with examples.

           (b) List the drugs of choice in renal failure under the following groups and give reasons for selection (i) analgesic (ii)antibiotic for gram negative infection (iii) cardiac glycoside

                        (c) The creatinine clearance of a patient with renal failure is 35ml/min. How would you adjust the normal dosage of gentamicin for this patient using the nomogram provided. (dose of gentamicin 80 mg three times a day.  (see last reference given below)

Group No. 4.  (a)What are the physiological differences in a child which are likely to affect the pharmacokinetics of drugs? Explain with examples

                         (b)List the drugs of choice in children under the following groups (i) analgesic

                         (ii)grand mal epilepsy  (iii) antibiotics

Group No. 5.    (a) What are the physiological differences in the elderly which are likely to affect the pharmacokinetics of drugs? Explain with examples

                         (b) List the drugs of choice in elderly under the following groups

                         (i) opioid analgesic / non- opioid analgesic  (ii)   hypnotic   (iii) antibiotics

RESOURCES AND HINTS FOR TEACHERS

1.  Textbooks of pharmacology, Reference books- in obstetrics, medicine, paediatrics, British 

     National Formulary.

2.  OHP, X-trans, sketch pens

3.   Discuss the group tasks among the faculty prior to the class.

4. Consult clinicians on hospital policy and drugs of first choice. At times the drugs listed in text-books may not be available or used in certain hospitals.  Name the alternatives and reasons for not using the drugs mentioned in the text-books.

5. This exercise may be conducted in two sessions. One session (2½ hours) on hepatic and renal disease and another session on  pregnancy & lactation, children and elderly. In such a case more number of group tasks for each category should be planned in advance.

6.   Dettli L. Nomogram method of dose estimation in renal failure. Appendix E. Speight TM, 

      Holford NHG. (editors) In: Avery's Drug Treatment. 4th Edition. Adis International 1757-1760.

7.   Copies of the nomogram from the reference above and the method of calculation should be 

      given to the students of group 3.

EXERCISE NO. 30

GENERAL PRINCIPLES OF ANTIBIOTIC USE AND SURGICAL PROPHYLAXIS

OBJECTIVES

At the end of the session the student will be able to:

1. Select antibiotics appropriately for a given clinical situation.

2. Limit indiscriminate use of broad-spectrum newer agents.

3. Appreciate the common prescribing errors when using antibiotics

LESSON PLAN

An introduction is given (10-15 minutes) on the problems associated with indiscriminate use of broad spectrum newer agents while a safer, cheaper, effective alternative is available. The batch is divided into five small groups of 5-6 students in each group. Group tasks are distributed. After 45 minutes a plenary is held (90 minutes).

Group tasks: Comment and correct the prescriptions given below. Give reasons for alternate choice of drugs if any. 

Group 1. (a)   A 35 year old man came with history of yellowish purulent urethral discharge for two days.  Gram's stain of urethral exudate showed gram negative diplococci.  Patient said that he was allergic to penicillin. 

He was prescribed: Clarithromycin  2 gm orally single dose

                (b)   A 18 year old girl came with fever, headache and abdominal pain for 3 days.  The blood culture was positive for Salmonella.

She was advised:

Complete bed rest for 3 weeks

Chloramphenicol cap.  500 mg q.i.d.  x 1 day followed by  250mg t.d.s  x 6 days

B. Complex tab. 1 t.d.s  x 7 days

Vit. C. tab. 500mg o.d.  x 7 days.

(c ).  A  7 year old boy had pain and weakness of left leg for 3 days.  He was diagnosed by a private practitioner as a case of poliomyelitis.

He was prescribed:

Placentrix inj. 1 amp.  x 20 days

Ampicillin syp. 1 tsp    x q.i.d.X 3 days

Sioneurons tab. 1 o.d. x 30 days.

Group 2. 

(a) A  45 year old executive reports with 15 years history of chronic amoebiasis. Stool examination revealed E.H. cysts 14 years ago, but subsequently all tests including barium studies were normal.  He had diarrhoea of 3 days duration.

Per abdomen - colon was palpable in left iliac fossa.

He was prescribed:

Dyrade-M tab. 2  t.d.s. x  5 days

Baralgan tab. 1 t.d.s. x 3 days

Ampicillin cap. 500mg q.i.d. x 5 days

Vitamin C tab. 500 mg o.d.

Pectokab 15 ml t.d.s. x 5 days.

(b)  A 13 year old boy (30 Kg) with recurrent mild pain abdomen was found to be clinically normal.  The stool examination revealed ascaris and a few hook-worm ova.

He was prescribed:

Piperazine citrate tab. 3gm at night

Pyrantel pamoate tab. 400 mg.

(c).   A 30 year old bus driver reported with complaints of severe headache, cold hoarse voice and unproductive cough.  He had no fever or lung signs.

Investigations:

TLC : 8,400/cc 

DLC : N68 L30 E2

He was prescribed:

Mox cap. 500 mg t.d.s. x 5 days

Otrivin nasal drops q.i.d.

Actifed tab. 1t.d.s.

Benadryl expectorant 10 ml t.d.s.

Vitamin C tab. 500 mg o.d.

Corbutyl tab. 1 t.d.s.

Dequadin lozenges 1 s.o.s.

Avoid cool drinks for 1 week.

3. Group 3.

(a)  A 40 year old male teacher presented with a growing patch on his back with severe itching.  The margins were raised, spreading revealed scratch marks.

He was prescribed:

Betnovate-N cream for external use.

(b) A 12 year old patient complained of passing watery stools for 4 days.

On examination:

Pulse: 92/mt, low in volume

BP   : 90/60 mm Hg

Mildly dehydrated

No abnormality detected in cardiovascular, respiratory or gastrointestinal system.

He was prescribed:

Chloromycetin cap. 250 mg q.i.d. x 5 days

(c ) A 8 year old boy was brought with severe abdominal pain, constipation and vomiting of one day duration.  He passed round worms a day prior to the onset of symptoms.  He was a known case of epilepsy receiving gardenal daily.

The following were found on examination:

Weight : 20 Kg.

Afebrile, not dehydrated, not toxic

Per abdomen: Soft, no tenderness, no rigidity, a vague mass was felt to the right of umbilicus.

Treatment:

Siquil inj. 1ml i.m. stat

Baralgan inj. 1ml i.m. stat

I.V. fluids

Piperazine citrate 2 tsp at bed time.

Group 4.

(a)  A 8 year old boy came with history of fever and right sided chest pain which exaggerated on coughing. PA view of x-ray chest showed right sided consolidation.  He was diagnosed as a case of pneumococcal pneumonia based on clinical and laboratory investigations.

He was subsequently prescribed:

Dexamethasone tab. 1 tab. x 2 days

Paracetamol tab. 500 mg t.d.s x 5 days

Mix. cough expectorant 1 oz s.o.s. x 5 days

Calmpose tab. 5mg at bed time

Terramycin solution 50mg t.d.s. x 5 days

(b).  An one year old boy had persistent vomiting and watery diarrhoea. He had not passed urine for 2 days.

On Examination:

Weight:  9 Kg.

Dehydration 10%

Treatment:

Siquil inj. 1ml i.m. stat

Chlorostrep suspension 1 tsf x 6 hrly

Lomotil  tab. 1 t.d.s.

Electral forte orally.

(c)  A 45 year old lady suffering from hypertension was put on reserpine (0.5 mg/b.i.d.) and hydrochlorthiazide (25mg o.d.). She developed diarrhoea. Stool examination and culture were 

inconclusive.

She was prescribed:

Mix. Kaolin 1 oz t.d.s x 7 days

Ampicillin cap. 500 mg q.i.d. x 7 days

Metronidazole tab. 800 mg t.d.s. x 7 days

Group 5

 (a) A 7 year old boy was brought by his mother with infected scabies. He was prescribed

     Inj. Procaine Penicillin 2 lacs im daily for four days. The mother volunteered that other siblings too had similar lesions.

(b) A 20 year old woman accidentally cut herself with a kitchen knife while preparing food. She was prescribed

Inj. Tetanus toxoid 0.5ml im stat

Cap. Amoxycillin 250 mg t.d.s X 7 days

(c) A 24 year old woman with rheumatic heart disease was to undergo extraction of her third molar tooth. She was not receiving any prophylaxis. After the extraction she was prescribed       

Inj. Gentamicin 80 mg im daily for 7 days

RESOURCES AND HINTS FOR TEACHERS

Antimicrobial agents are one of the most frequently prescribed drugs. Their use is complicated by the presence of adverse effects, poor compliance, high cost and self medication. Many unnecessary prescriptions are given in common cold, self limiting diarrhoeas due to patient pressure to prescribe. Rapid acceptance of newer agents by doctors further complicates matters leading to resistance.

For each of these problems, identify one or two of the key messages you would like the students to take home. Stress on those. 

Use a role -play  for the problem on scabies to highlight the instructions that should be given while prescribing benzyl benzoate. Also take the opportunity to impress on social aspects of the disease. For e.g. in this same problem stress on the importance of treating the whole family.

Many of the problems in this exercise were selected from the manual for training on concept of essential drugs and rationalised drug use, Pondicherry, National Teachers Training Centre. 1989.

EVALUATION

Formative evaluation in pharmacology is by conducting five sessional examinations at various time intervals during the course.  Each sessional examination consists of :

    (a) Theory paper         - 100 marks 

    (b) Practical (OSPE)   - 75 marks

    (c) Oral                        - 25 marks 

        TOTAL                     - 200 marks        

The average of the best three performances of student are selected for computing the internal assessment marks.

     Under OSPE 2 types of stations are set:

(a) The procedural stations (5 in no.) for 10 marks each  (5x10=50 marks)

(b) The response stations (5 in no.) for 5 marks each      (5x5=25 marks)

     The checklist for procedural stations lists the component tasks for each station.  If the checklist  contains 10 items, award 1 mark for each item.  If it contains less than 10 items, give additional marks for those items which you think are more important than others thereby increasing the weightage for the more important/difficult tasks .  

     For example: in Appendix - 1, the 2nd  checklist (loading a hypodermic syringe from vial) contains only 7 items. Award 1 mark each for items 1-4 and 2 marks each for items 5-7 making a total of 10 marks.

     Explain to the observers that they should not intervene to help the students at any point , since bias would creep in and there would be lack of uniformity.

SOME HINTS:

1. Check-lists with the names of students should be prepared well in advance.

2. Do a dry run at each station one day before the test.

3. On the day of the test ensure all stations (except those with tissues) are set-up at least two hours before the test is due to begin.

4. arrange for someone to keep time - provide a stop watch and a bell.

5. For each procedural station ave a spare set -up.

6. Make adequate standards, drugs, physiological salt solutions

7. One person should be free to help the observers during the OSPE - fetching drugs, mopping spills, removing animals etc.,

8. Each item on the check-list should be explained to the observer. Sometimes due to lack of space the item is not very clear in the check-list.

For e.g., in rabbit's eye experiment, one of the items on the check-list reads as follows: " opens the eye to form a pouch" - this is taken to mean that the student uses the thumb and middle finger to pull the lower eyelid to form a pouch and the middle finger to open the upper eyelid.

9. Details for conducting OSPE are given in reference below.

Ref: Gitanjali B, Raveendran R, Shashindran CH. Objective structured practical examination in pharmacology for medical laboratory technicians. Indian J Physiol Pharmacol 1999; 43 (2):242-246. 

OBJECTIVE STRUCTURED PRACTICAL EXAMINATION

PROCEDURAL STATIONS FOR OSPE

1. Skill to be tested: Proper method of instilling drug into a rabbit’s eye and measuring the size of the pupil.

TASK : 1. Measure the size of the right pupil in the given rabbit.

            2. Instill one drop of the given solution into the rabbit's right eye 

CHECK-LIST

1. Scale does not touch the eye

2. Measures at the level of the eye

3. Records it immediately

4. Opens eye to form a pouch

5. Does not invert the dropper

6. Dropper does not touch eye

7. Does not waste drug 

8. Instills only one drop

9. Presses the medial canthus for 30 secs

10. Calms the animal during the procedure

Apparatus needed: Rabbits, animal holder, saline in bottles, droppers, scale

2.   Skill to be tested: Loading a hypodermic syringe from a vial

TASK :   Load 0.35 ml of the given drug into a hypodermic syringe

CHECK-LIST

1. Selects appropriate syringe

2. Injects air (approx. 35 divs. level) into the vial

3. Withdraws without wasting more than 0.1ml

4. Removes airbubbles completely

5. Measures exact volume in the syringe by reading at the eye  level

6. Observes sterile technique

7. Fixes needle correctly (without touching)

Apparatus needed: Hypodermic syringes of 1ml(divided into 100divisions), 1ml (divided into 40 divisions), 1ml (divided into 80 divisions), 2ml, 5ml, and 10ml syringes, needles,  vial with any solution (must be airtight)

3.  Skill to be tested: Injecting subcutaneously

TASK : Inject 0.1 ml of saline subcutaneously and dispose the needle.

CHECK-LIST

1. Wipes area with spirit from centre to periphery

2. Waits for the spirit to dry.

3. Positions needle with bevel facing upwards

4. Holds syringe in correct manner(without touching needle)

5. Inserts needle at 45 degree angle

6. Withdraws to check whether in vein

7. Pushes plunger smoothly and completely 

8. Withdraws and wipes area with cotton

9. Disposes needle (without recapping) and syringe 

Apparatus needed: Hypodermic syringe of 1ml capacity, hypodermic needles ( with caps) of (18 to 24 gauge), an orange with a site marked on it, saline solution, spirit, cotton, sharps disposal container

4.  Skill to be tested: Seeking drug information from the correct source.

TASK: Find out the following information from the appropriate books:

(a) What is the plasma half life of sodium nitroprusside? 

    Write the source of information

(b) Does the clearance of gentamicin get altered in the elderly?

(c) Select the cheapest preparation of atenolol (50mg) and 

    Write the source of information

Apparatus needed: Goodman & Gilman’s Pharmacological basis of therapeutics, Martindale’s extrapharmacopoeia, BNF, CIMS.

5.  Skill to be tested: Seeking drug information from the correct source.

TASK:  Find out the following information from the appropriate books:

(a) What is the plasma half life of atropine?

    Write the source of information

(b) Does the clearance of haloperidol get altered in children?  

    Is there an increase, decrease or no change?

(c) Select the cheapest preparation of propranolol (40mg) and 

    Write the brandname and company which manufactures it.

Apparatus needed: Goodman & Gilman’s Pharmacological basis of therapeutics, Martindale’s extrapharmacopoeia, BNF, CIMS.

6. Skill to be tested: Communication skills

TASK    Explain the use of inhaler (salbutamol) to a patient

CHECK-LIST

1. Greets the patient 

2. Offers a seat

3. Open the mouth piece

4. Breath normally thrice

5. Start inhaling mid inspiration

6. Hold breath for 20 secs

7. Wipe mouth piece

8. Do not spray into eyes, keep near children

9. Not more than thrice within an hour

10. Keep away from fire. 

Apparatus needed: Placebo inhaler, two chairs, a volunteer

7. Skill to be tested : Injecting intravenously

 TASK :   Inject 0.1 ml of saline intravenously into the model provided and dispose the needle.

CHECK-LIST

1. Wipes area with spirit from centre to periphery

2. Waits for the spirit to dry.

3. Positions needle with bevel facing upwards

4. Holds syringe in correct manner(without touching needle)

5. Inserts needle into skin first

6. Withdraws to check whether in vein

7. Pushes plunger smoothly and completely 

8. Withdraws and wipes area with cotton

9. Disposes needle (without recapping) and syringe correctly
10. Completes procedure smoothly without disruption

Apparatus needed: Hypodermic syringe of 1ml capacity, hypodermic needles ( with caps) of (18 to 24 gauge), model of hand made of glove and cotton, saline solution, spirit, cotton, disposal container for sharps.

8. Skill to be tested : Communication skill for use of transdermal patch (nitroglycerine)

TASK: Give clear instructions on the proper use of a transdermal nitroglycerine patch to this patient

CHECK-LIST

1. Greets the patient 

2. Offers a seat

3. Open and use only one at a time 

4. Which side has to be on skin

5. Over the lateral chest wall

6. Change every day

7. Do not place on exactly same site

8. If irritation or redness - come to doctor

9. Not more than two patches in a day

10. Check whether it is there after bath. 

Apparatus needed: Transdermal patches, two chairs, a volunteer

9. Skill to be tested:   Communication skills

 TASK: You have decided to put this patient on oral contraceptives after having taken a history and done a physical examina​tion. Give instructions on the use of this packet of contraceptive pills which contain low dose monophasic pills.

CHECK-LIST

1. Explains that she will be on a contraceptive

2. To start on fifth day of menstrual cycle.

3. To start a new packet at end of this without gap.

4. If pill is missed to take it next day.

5. If more than 2 pills are missed additional contraceptive cover

6. Additional methods for first cycle.

7. Explains withdrawal bleeding

8. Explains breakthrough bleeding

9. To take at same time each night

10. When to return - next visit 

Apparatus needed: Packet containing Oral contraceptive pills, two chairs a female volunteer

10. Skill to be tested: obtaining a response with frog rectus isolated preparation

TASK: Obtain a response with the given isolated frog rectus muscle preparation using a dose of 20(g of acetyl choline

CHECK-LIST

1. Switches on the physiograph  

2. Adjusts baseline

3. Waits for 30 secs to obtain baseline 

4. Withdraws 0.2 ml accurately in syringe

5. Adds the drugs to bath at end of 30 secs

6. Records contraction for 90 secs 

7. Stops the drum at end of 90 secs

8. Drains the organ bath

9. Washes twice

10.Marks the event on the paper (dose, drug)

Apparatus needed: An isolated frog rectus muscle preparation (completely mounted) in a student's physiograph, syringe and needle, acetylcholine 100 (g/ml solution, Frog Ringer solution ( 5 litres)

11. Skill to be tested: Preparation of standards and comparison of given solution. Good laboratory practice.

TASK: You are provided with a sample of saliva. Determine the approximate concentration of iodide in the sample.

CHECK-LIST

1. Prepares standards in regular order.

2. Uses specified number of drops in all wells.

3. Wipes glass rod after mixing each well.

4. Cleans up

5. Records observation

6. Does not spill

7. Uses disposal can to rinse pipette

8. Does not invert pipette 

Apparatus needed:

12. Skill to be tested : Observation & Recording a single control reading using frog’s esophagus ciliary movement experiment.

TASK:   Take a single control reading to demonstrate the effect of ciliary movements in frog esophagus.

CHECK-LIST

1. Wipes the area with wet cotton from  proximal to distal end

2. Puts 1-2 drops of ringer

3. Places a poppy seed at the proximal end

4. Places seed without damaging the mucosa

5. Records the time in sheet provided 

6. Moistens area with cotton gently

7. Calculates time taken

8. Leaves place clean

9. Does not invert dropper 

13. Skill to be tested : Communication skill 

TASK: This patient, has been diagnosed as a diabetic. You have decided to put him on Inj. Lente insulin 20 units once a day s.c. The patient knows the basic skills for giving an injection. Give instructions/advice regarding use of insulin and other non-drug measures to be followed. 

CHECK-LIST

1. Take food after the injection

2. Do not indulge in unaccustomed exercise

3. Always carry glucose with you.

4. Do not take alcohol

5. Diet control

6. Regular exercise

7. Keep vial in fridge

8. Regular time of injection

9. Change sites

10. Aseptic techniques

Apparatus required: Vial containing insulin, insulin syringe, needle

APPENDIX - 1

REQUISITION FORM FOR DRUG MONITORING

(Samples with incomplete information will not be accepted)

CLINICAL PHARMACOLOGY UNIT

JIPMER , PONDICHERRY - 6

   A. Patient's Name:                                                      Inpatient / Outpatient

       Hosp.No:                                                                 Unit: 

       Date of Birth:                                                           Ward No./Bed No:

       Weight (Kg) :                                                            Address:

       Sex:  Male / Female

   B. Alcoholic: Yes/ No (duration:                     )

       Smoker: Yes /No (duration:        ,quantity:      /day)

       Vegetarian /Non-vegetarian

   C. Diagnosis:

        Duration of illness:

   D.  Check examination required:

   Digoxin                     Theophylline            Cortisol

   Phenobarbitone        Paracetamol            FSH

   Phenytoin                 Salicylic acid            LH

   Carbamazepine        Magnesium             Oestradiol     

   Testosterone

   E. Drug history:

      Dose given:                   times/day.  Route:     

      Treatment started on:                              Time:

                                            D      M      Y             

      Last dose given at  :                                Time:

                                            D      M      Y

      Total duration of treatment:            days

      Sample collected at                                  Time:

                                            D      M      Y

   F. Reason for estimation:   Drug toxicity  / Failure of treatment.

   G. List other drugs given and their dosage and duration:

                                                                                Signature of the HOD/Unit

                                                                                  (Name in Block Letters)

     Date:

     Note: Please contact HPLC Lab.(Ext.492) for details regarding collection of samples, storage, assay schedule, report etc.)

APPENDIX - 2
Sample copy of an ADR form (JIPMER)
REPORT ON SUSPECTED ADVERSE DRUG REACTION (ADR)

Form No.                      Date of Reporting:

1. PATIENT IDENTIFICATION:

   Name:                   Age:      Sex:      Body Weight:

   Hospital No.            Ward:               Bed No:

   Date of admission:                     Date of Discharge:

   Diagnosis:

II.DRUG ADMINISTERED

   Name of the drug       Dose      Frequency        Route     Given From     To

   (Generic/Trade)

1.

2.

3.

4.

III.SUSPECT DRUG

IV. DESCRIPTION OF ADR (onset, duration, temporal relationship etc.):

    Primary organ system involved in ADR :

V.  ACTION TAKEN                         OUTCOME

    Drug withdrawn

    Dose reduced

    Drug continued despite reaction

    Any treatment given for the ADR:

VI. RECHALLENGE DONE              YES            NO

    If yes, how done and its outcome:

    If no, why:

VII.HISTORY or previous intake of suspect drug and response to it:

    Relevant findings of history (drug allergies etc.) and  physical examination:

    Relevant findings of investigations:

    Remarks of the attending physician:

VIII. TYPE OF REACTION          

IX. RELATIONSHIP OF ADR TO SUSPECT DRUG, with reasons:

    Definite

    Probable

    Possible

    Remote

X.  WHETHER HOSPITAL STAY EXTENDED                YES       NO

        DUE TO ADR

    If yes, by how many days:

XI. SEVERITY OF REACTION      MILD     MODERATE     SEVERE

XII.WHETHER THE ADR COULD BE              YES       NO

    DUE TO DRUG INTERACTION

    If yes, describe:

XIII.ANY OTHER RELEVANT INFORMATION (blood level of drug etc):

     Reporting Doctor:

     (Full name, signature & designation)     

     Reviewing Doctor:

APPENDIX - 3

(TABLE 1) POOLED DATA 

PUPILLARY DIAMETER (mm) AT 10 MINUTES AFTER INSTILLATION OF DRUG IN RABBIT'S EYE

RABBIT 1


RABBIT 2
RABBIT 3
RABBIT 4

DRUG

ADMINISTERED
SALINE
ESERINE
SALINE
ATROPINE
SALINE
PHENYL

EPHRINE
SALINE
LIGNOCAINE


BEFORE
AFTER
  DIFFERENCE
BEFORE
AFTER
  DIFFERENCE
BEFORE
AFTER
 DIFFERENCE
BEFORE
AFTER
DIFFERENCE
BEFORE
AFTER
DIFFERENCE
BEFORE
AFTER
DIFFERENCE
      BEFORE
AFTER
    DIFFERENCE          DIFEERENCE
BEFORE
AFTER
 DIFFERENCE

GROUP A
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SD

























Table: 2     ANALYSIS OF DATA USING STUDENT'S PAIRED 't' TEST

DRUG
ESERINE
ATROPINE
PHENYLEPHRINE
LIGNOCAINE
SALINE

GROUP
DIFFERENCE

     X              X2
     X        
       X2
      X             
       X2
       X        
       X2
     X
      X2

A











B











C











D











E











n = 5
(x

(A)
(x2
(B)
(x
(x2
(x
(x2
(x
(x2
(x
(x2

2. Mean Difference =  A / n

3. Standard Deviation of the difference   S =     B – A2 / n

                                                                             ----------- 

                                                                              n - 1

4. Standard Error  =  S / ( n

5.  t  =  Mean Difference

            --------------------

              Standard Error

6.  Look up the value  of  P ,  the level of significance being 5%

.

APPENDIX - 4
Sample copy of an informed consent form (JIPMER, Sleep disorders laboratory)

CONSENT TO PARTICIPATION IN RESEARCH

Name of study:     CARDIOPULMONARY RESPONSES OF  ANTICHOLINERGICS 

                                DURING SLEEP IN HEALTHY VOLUNTEERS

Institute    : JIPMER

Name of Investigator : Dr. G. P. Rauniar,  Junior Resident, Deptt. of Pharmacology

Name of Guide :        Dr. C. H. Shashindran,  Professor and Head, Deptt. of Pharmacology

Introduction : 

We  would like you to take part in a study being conducted by  us at  JIPMER. Before you decide whether or not to  participate,  we would  like to call your attention to three matters. First,  your participation  is entirely voluntary, your own  personal  choice. Second,  if at any time you want to withdraw from the study,  you may  do  so.  Your withdrawal would in no way  result  in  JIPMER withholding goodwill or normal medical care. Finally we would like to point out that, although we expect the study to produce knowl​edge  that might generally benefit others, this would  not  bring any  direct benefit for you. Below is a brief description of  the nature  and  purpose of the study including its possible  risks, inconveniences or discomforts. Please feel free to ask any  ques​tions you may have to those discussing the project with you.

Purpose: To understand what happens to the body during sleep  and to  study  the effect of the drugs you are  taking  on  breathing during sleep.

Method: SLEEP STUDY - You may be asked to sleep for three  nights (with  one week interval between nights) in the  laboratory  with small  copper disks (electrodes) taped to various parts  of  your head  and  chest to measure brain waves,  eye  movements,  muscle tone, electrocardiogram, nasal and oral airflow, respiratory  and chest  movement and oxygen saturation. On each of the nights  you will  be given medication intravenously (through a vein  in  your forearm) prior to going to sleep.

Risks, inconveniences and discomforts: Sleeping with electrodes may cause a minor irritation due to ointment which is used to place the electrodes on the skin. After the test night you may feel dryness of mouth, drowsiness, mild increase in depth of respiration and fatigue which may last for three to five hours in the morning. These effects are due to the drugs i.e., atropine sulphate (0.4 mg),  or hyoscine butylbromide (10 mg). 

Expected Benefits: Since you are a healthy volunteer, no direct benefit will accrue from this study. However, it may be gratifying to know that your contribution is indispensable for the advancement of medical knowledge. 

The details of the study have been explained to me and I  consent to participate in the study outlined above.

NAME :                                                                    SIGNATURE:

ADDRESS:

WITNESS:                                                                DATE :

Choosing a Statistical Test                               APPENDIX - 5              
Goal 1 :    Describe one group

Normally 

distributed data

(Measurement)
Non-Normally distributed data

(Rank, Score or Measurement)
Binomial 

(Two possible outcomes i.e. Yes or No type)

Mean, SD
Median, 

Interquartile Range
Proportion

Goal 2 : Compare two groups    

Design
     Normally 

   distributed data

    (Measurement)
Non-Normally distributed data

(Rank, Score or Measurement)
Binomial 

(Two possible outcomes i.e. Yes or No type)

Unpaired

groups
Unpaired t test
Wilcoxan rank sum test
Chi-square test

Paired

groups
Paired t test
Wilcoxan signed rank test
Chi-square test

Goal 3 : Compare three or more groups    

Design
Normally

distributed data

(Measurement)
Non-Normally distributed data

(Rank, Score or Measurement)
Binomial

(Two possible outcomes i.e. Yes or No type)

Unmatched

Groups
One-way ANOVA
Kruskal-Wallis one-way ANOVA
Chi-square test

Matched

Groups
Repeated-measures ANOVA
Friedman two-way ANOVA
Cochrane Q

Goal 4 : Correlate variables

Design
Normally

Distributed data

(Measurement)
Non-Normally distributed data

(Rank, Score or Measurement)

Correlation between two variables
Pearson correlation
Spearman's rank correlation

Regression analysis of two variables
Simple linear regression  OR

Nonlinear regression
Nonparametric 

regression

Exercise No. 10A                                                             Addendum 1   

DATA PRESENTATION AND ANALYSIS
OBJECTIVES : 

At the end of the practical class the student shall be able to :

1.  present data in a tabular form. 
2.  carry out basic statistical analysis of data. 

3.  interpret the results and draw conclusions.

I. Data Presentation: 

An introductory class will be taken on data presentation (30 min) and students will be divided into 4 groups. Each group will be given simulated results (data) of an experiment and asked to devise a table to display the data (30 min). Plenary will be held where each group will present their table.

Task A : Read the following situations and present the data in a tabular form :

(The same set of problems are to be used for Task A of Data analysis - see below)

1. In an experiment, 2 groups of 6 rats were injected with amphetamine and saline  respectively and food intake was measured for 2 hrs.  The initial weight of rat food was 10 g for each rat. At the end of 2 hrs, the remaining food was weighed and the following data were obtained:

Group I  - Saline               - 8.21, 5.3, 6.40, 7.584, 6.120, 7.2 g

Group II - Amphetamine   - 9.5, 9.473, 9.24, 8.9, 9.90, 10 g

2. The effects of atropine (1.0 %  solution) on the pupil size was studied in 8 rabbits. The pupil size was measured before and after administration of saline in one eye and atropine in the other. The data obtained were as follows.

Right eye - Saline  (1 drop)     - before   5, 6, 3, 4, 7, 5, 6, 5 mm

                                                   after      6, 5, 4, 4, 6, 6, 6, 6 mm

Left eye   - Atropine  (1 drop) - before   6, 4, 7, 3, 5, 6, 5, 6 mm

                                                   after      7, 8, 9, 6, 8, 9, 6, 8 mm 

3. The cardiostimulant activity of a plant extract (2 µg) was compared with that of epinephrine (2 µg)  Twelve isolated frog heart preparations were used and heart rate was observed after administration:

Preparation no. 1- 6:

Basal heart rate  - 58, 62, 54, 45, 75, 80 bpm

Epinephrine       - 90, 85, 62, 60, 85, 91 bpm

Preparation no. 7-12:

Basal heart rate - 75, 70, 61, 52, 73, 75 bpm

Plant extract      - 91, 89, 83, 59, 81, 87 bpm 

4. The analgesic effect of morphine (3 mg/kg; sc) and aspirin (10 mg/kg; sc) were compared using 0.6% acetic acid writhing. The data are as follows.

Saline (n=6)   : 22, 25, 29, 30, 21, 32 writhings (in 15 min)

Aspirin (n=7) : 15, 18, 18, 20, 22, 17, 16 writhings (in 15 min)

Morphine(n=6):   5,   8,   11,   2, 10, 4 writhings (in 15 min)

Checklist for table

Contents:

1. Table No. and Title                                           

2. Column headings                                          

3. Serial No. for rows                                       

4. Units                                                             

5. Species & No.  ( 'n' of subjects/animals)                                

6. Drugs name & doses, route  

7. Asterisks to indicate significance

8. Foot notes                        

a. The values  (Mean ± SD)

b. P values /df (degrees of freedom)


c. Expansion of abbreviations if any

9. Important derived data.

Characteristics:

1. Lines

2. Alignment (horizontal & vertical)

3. Uniformity

4. Precision

5. Simplicity

6. Clarity

II. Data analysis :

An introductory class will be taken on statistical analysis of data (2 hr) and students will be taught how to choose a statistical test and do calculations. A sample problem will be derived in the class. All students will be asked to carry out the tasks A & B (choose a test and analyze the data) individually for all problems. They will work out the solutions in the record notebook and submit the same for correction.

Task A: Choose an appropriate statistical test to analyze the data presented in problems 1- 4.  Use the worked out example as a guide to arrive at a logical conclusion for choosing the test. Analyze the data and draw conclusions.

Task B: Choose the most appropriate statistical test you would use for problems 5-9.

5. A new drug was tested to see whether its concentration in the body alters with time. 10 mg of the drug was given iv and plasma concentration was measured at 4, 8, 12, 24, 48 & 72 hrs.

6. The wound healing effect of a traditional drug was tested in rats. Two groups of rats (6 each) were administered either saline or test drug and the effect was measured in scores(0-5; 0 -No healing; 5- Complete healing)

7. The antihypertensive effect of a drug was measured in 10 rats. Baseline mean BP was measured on day 0. The drug was given on day 1,2,3….10. BP was recorded  on days 1,2,3….10.

8. Does blood pressure vary with bodyweight? To find out this, mean BP and weight of 100 rats were measured.

9. The effect of atropine on physostigmine induced salivary secretion was studied in 6 dogs. Salivation was scored (0 - no salivation; 1- mild; 2- moderate; 3-high; 4-frothing) after physostigmine administration. Then atropine was given. After 15 min another dose of physostigmine was given and salivation scored.

Worked Example

Aim - To see whether amphetamine alters food intake.

Analysis type - Comparison of means

Parameter to be analysed - food intake

No. & Name of the groups / data sets to be analysed - 2;   saline & amphetamine

Distribution of data  (Normal or Non-normal)  -             Normal

Design (Paired or Unpaired) -           Unpaired

STATISTICAL TEST  TO  BE USED         ???? (to be chosen from the table provided in Appendix 5)

HINTS FOR TEACHERS : (NOT TO BE GIVEN TO STUDENTS)

Different aspects of presentation of data can be discussed with each group, highlighting the common errors of presentation.

Group I:   1. Precision not uniform   2. Drug doses and route not given  3. Derived data to be presented (food intake).

Group II.  1. Derived data (change in pupil size) to be presented.

Group III. 1. bpm to be expanded.

Group IV  1. Animal species to be mentioned.  2. Dose and route of saline not given

For record correction

Answers to Problems 1,2,3 & 4

1.


                               Food intake (g)






Saline             Amphetamine



Mean                        3.2

0.5



SD


1.06

0.41



SEM


0.43

0.16



unpaired t test; 
t=5.792; 
p=0.0002; 
df=10



conclusion : Difference between groups is significant. 





Amphetamine reduces food intake.

2




Change in pupil size (mm)






saline

Atropine



Mean


0.25

2.375



SD


0.89

1.06



SEM


0.31

0.38



paired t test;

t=3.480;
p=0.0103;

df=7



Conclusion :  Difference between groups is significant.





Atropine is a mydriatic/ Atropine produces mydriasis.

3




Change in heart rate (bpm)






Epinephrine


Plant Extract




Mean

16.5



14




SD

9.3



6




SEM

3.8



2.5



Unpaired t test;
t=0.5537;

p=0.5919; 
df=10



Conclusion :  Difference between groups is not statistically  

                                              significant. 

                                              Change in heart rate by plant extract is comparable 

                                               with that by epinephrine.

4                    



Analgesic effect







Writhings





Saline 

Aspirin
Morphine



Mean

26.5

18

6.7



SD

4.51

2.39

3.56



SEM

1.84

0.89

1.45



One way ANOVA.        Students NEED NOT do the test.

Answers for second set of problems 5-9

5. 

Linear Regression

6.

Mann-Whitney test

7.

Repeated measures ANOVA

8.

Pearson correlation

9.

Wilcoxan test

Students are not expected to do the analyses (5-9). But they should write how they decided to choose the above tests by determining the following for each problem:

Worked out example for problem 1

Aim - To see whether amphetamine alters food intake.

Analysis type - Comparison of means

Parameter to be analysed - food intake

No. & Name of the groups / data sets to be analysed - 2;   saline & amphetamine

Distribution of data  (Normal or Non-normal)  -             Normal

Design (Paired or Unpaired) -           Unpaired

STATISTICAL TEST  TO  BE USED         -   Student's unpaired t test



      (GATHER- in Family Planning Practice)





G = Greet patient in a friendly and helpful way.


A = Ask about complaints


T = Tell them about methods available.


H = Help patients to decide.


E = Explain use.


R = Plan return visits.
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