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This manual contains the relevant write-ups on various practical exercises in Pharmacology. These exercises are based on the principles of Essential Drugs and Rational Drug Therapy so as to fulfill the objectives, and equip the students with the skills, as envisaged in the Graduate Medical Education Regulations of the Medical Council of India (1997).
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GRADUATE  MEDICAL  EDUCATION

MEDICAL  COUNCIL  OF INDIA          

REGULATIONS (1997)

PHARMACOLOGY

I. GOAL :
The broad goal of the teaching of undergraduate students in Pharmacology is to inculcate a rational and scientific basis of therapeutics.

II. OBJECTIVES :
(a) KNOWLEDGE :

At the end of the course, the student shall be able to :

(1) describe the pharmacokinetics and pharmacodynamics of essential and commonly used drugs;

(2) list the indications, contraindications, interactions and adverse reactions of commonly used drugs;

(3) indicate the use of appropriate drug in a particular disease with consideration to its cost, efficacy and safety for

(i) individual needs;

(ii) mass therapy under national health programmes;

(4) describe the pharmacokinetic basis, clinical presentation, diagnosis and management of common poisonings;

(5) list the drugs of addiction and recommend the management; 

(6) classify environmental and occupational pollutants and state the management issues;

(7) indicate causations in prescription of drugs in special medical situations such as pregnancy, lactation, infancy and old age;

(8) integrate the concept of rational drug therapy in clinical pharmacology;

(9) state the principles underlying the concept of 'Essential Drugs’; 

(10) evaluate the ethics and modalities involved in the development and introduction of new  drugs.

(b) SKILLS :

At the end of the course, the student shall be able to :

(1) prescribe drugs for common ailments ;

(2) recognise adverse reactions and interactions of commonly used drugs;

(3) observe  experiments  designed for study of effects of drugs, bioassay     

                          and interpretation of the experimental data;

(4) scan information on common pharmaceutical preparations and critically 

                          evaluate drug formulations.  

(c) INTEGRATION :Practical knowledge of use of drugs in clinical practice will be acquired through integrated teaching with clinical departments and preclinical departments.  

CURRICULUM OF STUDIES

Preamble : The Medical Council of India has issued the revised regulations on Graduate Medical Education in 1997. Broad goal and objectives have been set up for teaching of each subject including Pharmacology. Accepting this broad goal and objectives as the basic tenet of teaching Pharmacology to the undergraduate students of this college, a total revamping is done and institutional goal, departmental goal, objectives and curricula are devised as under.

Institutional Goal : The broad goal of teaching undergraduate students of this college is to prepare a doctor of first contact for community health problems, especially in rural areas in India. 

Departmental Goal : The broad goal of the teaching of undergraduate students in Pharmacology is to inculcate a rational and scientific basis of therapeutics. (same as in MCI  regulations).

Objectives : In General, all the objectives laid down in the MCI regulations of 1997 be adopted as they are. In addition the students be trained to... 

(1) acquire the knowledge and develop the skill of applying pharmacological interventions in managing the common disease conditions in Indian patients.

(2) critically evaluate the available drugs / formulations on the basis of efficacy, safety, cost of therapy and convenience of administration and choose the right drugs from the jungle of therapeutics. The choice of drug/s should obviously be based on the principles of essential drugs and rational drug therapy.

To meet the above goals and objectives, the following curriculum is framed and implemented :

[A]  THEORY TEACHING :

___________________________________________________________________________

Sr.                      System                                                Topics                                     No of         

No.                                                                                                                               Classes
1.  General Pharmacology                  
Introduction, sources  of drugs, routes of 
  
18

     Part-I                                            
administration,        pharmacodynamics , 
                                                          
pharmacokinetics, factors affecting drug



action, adverse drug reactions.

2. 
Autonomic Nervous System
Introduction,  sympathomimetic &  sympa-

18



tholytic   drugs,   parasympathomimetic   &




parasympatholytic  drugs,   skeletal muscle 



relaxants

3.
Autacoids
Histamine and  antihistaminics,  5-HT  and

14



antagonists,   bradykinin,    angiotensin   &



ACE inhibitors, Prostaglandins, PAF Nonsteroidal 

 

anti-inflammatory drugs & treatment of 

 

rheumatoid arthritis & gout etc.

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

Sr.                      System                                                Topics                                      No of          

No.                                          _                                                                                      Classes  

4.
Drugs in respiratory disorders
Bronchial asthma, cough   

04

5.
Drugs in disorders of blood
Treatment  of  nutritional  anaemias, coagu-

07



lants and anticoagulants, antiplatelet agents,



thrombolytic agents etc.

6.
Drugs in cardiovascular diseases
Drug   therapy   of    hypertension,    angina 

20



pectoris,  congestive  heart    failure, cardiac 



arrhythmias.    Diuretics ,     hypolipidaemic


                                                    
drugs.

7.
Antimicrobial agents and 
General principles of chemotherapy,sulfona-

32


chemotherapy of diseases.
mides &  cotrimoxazole,   fluoroquinolones,



penicillins,      cephalosporins,   other  beta -

                                                          
lactam        antibiotics,      aminoglycosides,

                                                          
tetracyclines, chloramphenicol,    macrolide 

                                                   
antibiotics,  misc.     antibiotics,   antifungal

                                  
&  antiviral  agents.



Chemotherapy   of   urinary tract infections, sexually transmitted diseases,  malaria ,  amoebiasis & other protozoal     diseases ,    tuberculosis, leprosy,  helminthiases,   malignancies   etc.

8.
Drugs for central nervous
Introduction,  general  &  local   anaesthetics,

22


system disorders.
sedatives & hypnotics, alcohols, antiepileptics, opioid   analgesics, drug therapy of  migraine,  antipsycho
tics, antidepressants & antianxiety  drugs, drug therapy of parkinsonism. 



 

9.
Endocrine Pharmacology.
Introduction,   pituitary   hormones,  thyroid

20



hormones, &  anti-thyroid  drugs,  insulin &

                                                           
antidiabetic    drugs,    corticosteroids,    sex 

                                                          
hormones,      contraceptives      &      drugs

                                                          
affecting   fertility,  hormones    influencing 

                                                          
calcium metabolism etc.

10
Drugs and uterus.
Uterine stimulants,  tocolytics.

02

11
Drugs in gastrointestinal
Drug   therapy  of   peptic  ulcer,   vomiting,

07


disorders.
diarrhoea, constipation etc.

12
Immunomodulators & Misc.
Vaccines and  sera, immunostimulants  and 

04


drugs.
immunosuppressants,heavy metals,vitamins

    

etc.

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

Sr.                      System                                                Topics                                         No of          

No.                                                      ___                                                                        Classes  

13
General Pharmacology
-Use  of  drugs  in   paediatric  and  geriatric 

14


Part-II                                              practice, during  pregnancy  and  lactation,



  presence of liver diseases, kidney diseases,



  pharmacogenetics.



-Drug dependence



-Principles of dermatological  pharmacology 

     

                                                              & ocular pharmacology



-Drug interactions



-Drug development



-Concepts   of   essential  drugs   &  rational



  drug therapy.

14
Tutorials 


20

15
Multiple Choice Questions(MCQs) 
Nine tests & discussion of answers.

18

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



                                 Total No. of classes
                  220

Notes :

 1.  A total of approximately 220 classes are conducted. Each class is for the    duration of  

      45 minutes or 1 hour. A total of about 200 hours of teaching is imparted.

2. The curriculum  of  theory  classes is devised in a manner so as to meet the objectives 

      listed   under   "(a)   knowledge"    of   " Regulations on Graduate Medical Education, 

      MCI,  1997".

 [B] PRACTICALS :

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

Sr.        Practicals (No)
                      Topics
No  of
             Goal                                   Obj/s  

No      

classes  

              met 

1
Clinical Pharmacy
  - Pharmacy   - Definitions,
   01
Focussing      on     the             b(4) 
(6)                              measurements, abbrevia-

methods  of administe-

                                         tions

ring   drugs, merits and



  - Formulations:   Oral  -  I
01  
demerits   of     various 



     (Solids)

dosage  forms. Instruc-



  - Formulations :   Oral  - II      01
tions   to    patients    & 

      
    (Liquids)

doctors for right use of 



  - Formulations:  Parenteral
01    
drugs.



  - Formulations :        Local      02  

       
     applications(Topical)



2
Interpretation &
  - General     Pharmacology
03
Interpretation of experi-
          b(3)
Analysis of
  - Autonomic   Nervous 
02
mental data, in order to

      Experimental              System                                           apply   the   knowledge

      Data (5) 


to  clinical  situations.

3 Formulation Eva-
     Introduction
01



luation (07)
  - Haematinic  preparations
02
To    critically   evaluate           b(4)



  - Drug   formulations   for 
02
the        rationality      of  



    cough & cold

available     drugs 

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

Sr.        Practicals (No)
                      Topics
No  of
             Goal                                    Obj/s  

No      

classes

              met                                                                                 

 

Antidiarrhoeal formulations
02    
formulations  ( listed   in







various drug indexes) for 

 



common conditions and 





develop   a   concept   of



  -

using      essential     and 





rational drugs/formulations 





on   the  basis of efficacy,





safety, cost and convenience





of  administration.

4.
Prescription
- Principles of  Prescription
21
-To  equip  the   student           b(2)


writing through 
  writing through
        
  with the skill of inden-


problem based
  problem based learning
  
  tifying   the    problem,


learning (21)
- Prescriptions    involving
  
  fixing    the     goal   of 



  autonomic  nervous  system
  
  pharmacotherapy   and



  drugs
 
  evolving a prescription



- Pres.  for   cardiovascular 

  on      the      basis     of 

                                
  conditions and Respiratory

  personal (P) drug list.



  system

-To         develop       the 

 

- Pres. for central   nervous

  cognitive,  motor   and



  system disorders

  communication  skills



- Pres. for  gastrointestinal
  
  by solving the problems.

                                       Disorders

     

- Pres.for endocrine disorders

To develop the skills of 
          b(1)



- Pres.for common infectious

prescribing      essential 
 


  
  diseases 

and rational drugs  for





treatment/control/relief/





prevention  of   diseases





seen commonly  in  our





country. Writing 

  



prescriptions for 60

 



common conditions by group 

 



discussions & applying

 



problem solving module.

   

  

-To  equip  the   student           b(2)




        
  with the skill of inden-



 
  
  tifying   the    problem,



   
 
  fixing    the     goal   of 



  
  
  pharmacotherapy   and



  
 
  evolving a prescription





  on      the      basis     of 

                                


  personal (P) drug list.





-To         develop       the 

 



  cognitive,  motor   and





  communication  skills




  
  by solving the problems.                                                                                                                           

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

Sr.        Practicals (No)
                      Topics
No  of
              Goal                                Obj/s  

No      

classes

            met                                                                                 

5.
Prescription Audit
  - Introduction 
01
To develop the skill of             b(1)

      (4)
  - Prescription audit 
03
critically  auditing   the



    exercises

prescriptions issued for          





common           disease





conditions  in   outdoor





practice   and   use  the 





same for self audit   so

                                                                                                as to prescribe rationally.

6. 
Literature Audit
  Introduction & Exercise
02
- To learn evaluating in a          b(4)


(2)


   scientific manner, the   

 



   promotional literature

 



   dished out by pharma-

 



   ceutical companies.

 



- To learn providing 

 



   appropriate drug 

 



   information 



7.   Pharmacovigilance  Introduction 
01
- To realise the importance       b(2)


(2)
  ADR Cases 
01 
   of identifying adverse 



  
   drug events, reporting &

 


   monitoring thereof.


8. Ethics in 
  Introduction 
01  
- To understand the value of    b(3)  

Pharmacology
  Case Discussions 
01
   Ethics in medical practice 




   In general & Pharmaco-

 


   therapy in particular.

9.   Periodic Submission 
04
Day to day evaluation of 

of Journal  & Viva

students' performance. 

10. Misc. exercises 

02

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



                                  Total
55

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

Notes: 

1. A total of about 55 practicals, each of the duration of 1 1/2 to 2 hours. A total teaching of about    

      100 hours.

2. Most practicals conducted  after giving  home  assignments  to   students.   Background

    notes   on   relevant    information    prepared  by   teachers    and    printed   herein  for     

    reference.

3. Actual  classes  conducted  in  relation  with  theory    teaching.  Classes   conducted  in

    smaller groups of 10   to 30  students  with  2  to  3  teachers in each   group.   In   most       

    classes   the emphasis  is  on  involving  the  students in   discussion,   with   least  time 

    devoted to didactic methods. 



PROPOSED SCHEME FOR EXAMINATIONS

I. MCQ  TESTS :

Number
Maximum Marks
Topic

I
20
General Pharmacology  Part-I

II
20
Autonomic Nervous System

III
20
Autacoids, Respiratory System & Blood

IV
25
Cardiovascular System

V
25
Central Nervous System

VI
25
General Chemotherapy

VII
25
Systemic Chemotherapy, Gastrointestinal  System 

VIII
20
Hormones

IX
20
General Pharmacology  Part-II

Total
200


II. Submission Viva:

Submission Viva
Viva Marks
Journal Marks
Total Marks

I
30
20
50

II
30
20
50

III
30
20
50

IV
30
20
50

Grand Total
120
80
200

III.   CREDIT  MARKS


Theory

(Max Marks)
Practical

(Max Marks)

A.   First Departmental Examination
80
40

B.   Preliminary Examination
80
40

C.   MCQs (200 ÷ 5)

       Submission Viva (200 ÷ 10)
40

-
-

20

D.   Total (A + B + C)
200
100

E.   Credit Marks (D ÷ 10) 
20
10

F.   University Examination
80
40

G.   Total (E + F)
100
50

H.   Minimum requirement for passing
50
25

Notes: 

1. Each MCQ test will be conducted after 7 to 10 days of completing the system.

2. Each submission viva will be conducted after 10 to 12 practicals each.

3. First departmental examination approximately after 7 to 8 months and preliminary examination 6 to 7 months after that.

Note: Suggested Text Books: 

I. Text Books:

1. Pharmacology and Pharmacotherapeutics, Editors: R. S. Satoskar, D. S. Bhandarkar & S. S. Ainapure, latest edition.

2. Essentials of Medical Pharmacology, Editor: K. D. Tripathi, latest edition.

II. Reference Books: 

1. Pharmacology, Editors: H. P. Rang, M. M. Dale & J. M. Ritter, latest edition.

2. Basic & Clinical Pharmacology, Editor: Bertram G. Katzung, latest edition.

3. Clinical Pharmacology, Editors: P. N. Bennett & M. J. Brown, latest edition

4. Goodman & Gilman's The Pharmacological Basis of Therapeutics, Editors: Joel G. 

      Hardman & Lee. E. Limbird, latest edition.  

5. Guide to Good Prescribing WHO Publication, 1995.
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KARAMSAD

CLINICAL PHARMACY FOR MEDICAL STUDENTS

In the olden days a doctor would himself formulate the medicine in his dispensary and dispense it to his patients. This practice is now almost obsolete. The drug manufacturing units have taken upon themselves such manufacturing on a mass scale & what the doctor was earlier compounding in his dispensary is now available to him in ready made form. What the doctor has to do is to prescribe the same. Therefore the teaching of dispensing pharmacy practicals to medical students is no more relevant.

A doctor needs to be trained on understanding the mode of administering the drugs, the characteristics of various types of dosage forms, their merits and demerits and most importantly, imparting correct instructions to patients with regard to correct use of various dosage forms in order to produce desirable effects with minimum of adverse effects. In short, the future doctors should be learning clinical pharmacy rather than the age-old dispensing pharmacy.

With this objective in the mind, a total of 6 practical classes are devoted to teaching of clinical pharmacy wherein a student learns about various types of dosage forms and relevant aspects of drug use by seeing and discussing these dosage forms.         

PRACTICAL-1

INTRODUCTION TO CLINICAL PHARMACY

Pharmacon  = an active principle (drug)

Logos          = a discourse or treatise 

PHARMACOLOGY:  It is the science that deals with drugs. It consists of detailed study of drugs, particularly their actions on living animals, organs or tissues. The actions may be beneficial or harmful.

CLINICAL PHARMACOLOGY: It is the scientific study of drugs in human being.

FIELDS OF PHARMACOLOGY:

· Pharmacy: It is the art of preparing, compounding and dispensing medicine in such a way so as to make the medication suitable for easy, effective and palatable administration in the treatment of a disease. It is concerned with collection, preparation and standardization of drugs.

· Hospital pharmacy: Practice of pharmacy in private and government owned hospitals.

· Clinical pharmacy: Division of pharmacy, which deals with patient care with particular emphasis on drug therapy.

In practice it is patient oriented and includes not only the dispensing of required medication but also advising the patient on the proper use of all medications, both prescribed and patient selected. It also utilizes the pharmacist as an information source for members of the medical and other health professions on all matters pertaining to drugs and their dosage forms.

· Pharmacognosy: It is the study of identification, source and physical properties of medicinal substances.

                                "pharmacon"   = an active principle ( drug)

                                "gnosy"           = knowledge   

· Pharmacodynamics:  It is the study of action of drugs on living organisms (what the drug does to the body).

· Pharmacokinetics:   It is the study of absorption, distribution, biotransformation and excretion of drugs (what the body does to the drug).

· Pharmacotherapeutics: It is a branch of medicine concerned with the cure of disease or relief of symptoms and includes drug treatment. (It deals with the use of drugs in clinical practice).

· Toxicology:  It is the science of poisons dealing with their detection, measurement and treatment. (Poisons are substances that cause harmful, dangerous or fatal symptoms in animals and human beings).

SOURCES OF INFORMATION: There are several sources of information on drugs. Doctors must have uptodate and scientific knowledge of drugs from authentic sources. Conventional sources for doctors in our country include information provided by visiting medical representatives of pharmaceutical companies, promotional literature supplied by them, various drug indexes like Monthly Index of Medical Specialities (MIMS), Current Index of Medical Specialities (CIMS), Indian Drug Review (IDR), Drug Index (DI), Drugs Today etc. However these sources are often directed by commercial motives and hence may not be totally scientific, rather could be biased.

The scientific and authentic sources of information are: textbooks of pharmacology, medicine and other medical sciences; publications and journals of reputation, pharmacopoeias, National Formularies, United States Pharmacopoeia- Dispensing Information (USP-DI), Extrapharmacopoeia by Martindale, Continuing Medical Education (CME) programmes etc.  

· Pharmacopoeias:  They are comprehensive books published under the authority of a recognised body, generally constituted by law, to ensure uniformity in composition and strength of medicines used in the treatment of diseases.

They consist of approved therapeutic agents defined with respect to their preparation, physical and chemical characteristics, standardization and dosage. The agents mentioned in the pharmacopoeia are official preparations.  So the preparation is called official when the method is recognised by or prescribed in pharmacopoeia or it may be extemporaneous, when it is prepared according to formula or prescription of medical practitioners. [ I.P.= (Indian Pharmacopoeia), B.P.=(British Pharmacopoeia), U.S.P.= (United States Pharmacopoeia), B.N.F.= (British National Formulary)].

· National formulary (N.F.): It includes formulae for pharmaceutical preparations such as elixirs, solutions, tinctures and powders whose use or effectiveness is reasonably certain. National formulary of India is published by the Government of India.

· Drug : French word - Drogue = Dry herb

According to WHO: “ A drug is any substance / product that is used/ intended to be used to modify/explore physiological systems/pathological states for benefit of the recipient”.

     For a doctor, a drug is a chemical substance used for the purpose of

a) Prevention of disease  : i.e. B.C.G. Vaccine for prevention of Tuberculosis

b) Relief from symptoms: i.e. Paracetamol for headache

c) Control of disease       : i.e. Insulin in diabetes mellitus 

d) Cure of disease           : i.e. Chloroquine for acute attack of malaria

e) Control of fertility      : i.e. Use of oral contraceptive pills for contraception

Essential drugs: Essential Drugs are those satisfy the health care needs of the majority of the population. Therefore they should be available at all times, in adequate amounts, in appropriate dosage forms and at affordable price.

· Dose: It is the amount of a drug given at a time and which can be repeated at an appropriate interval to produce a desired therapeutic effect.

· Measures of weight (mass) in metric system

1 kilogram (kg.)                     
=  1000 grams (G or g) 

1 gram                                        
= 1000 milligrams (mg)

1 milligram  (10-3   g)                
=  1000 micrograms ( ( or mcg) 

1 microgram (10-6    g)              
=  1000 nanograms ( ng)

1 nanogram  (10-9   g)              
=  1000 picograms  (pg)

1 picogram  (10-12    )               
=  1000  femtograms  (fg)

· Measures of capacity (volume) in metric system

1 liter   (L)                                 = 1000 milliliters (ml)

· Domestic weights & measures

Domestic measures 
Metric equivalent

1 drop                                       
=   1((0 ml,    1 ml = 20 drops (approx.) 

1 teaspoonful                           
= 5 ml

1  dessertspoonful                     
=   10 ml

1  tablespoonful                         
=   15 ml

1  glassful                                   
=   150 ml

1  tumblerful                              
=   240 ml

· A prescription should be written in simple and/or in regional language without using abbreviations however certain Latin abbreviations are still in use (mostly in hospitals) as under:

           Latin                            Abbreviation                  English 

        ante cibum                          
a.c.                  
before meals

        post cibum                          
p.c.                  
after meals 

        hora somni                          
h.s.                  
at bedtime

        opus in die                           
o.d.                  
once a day  

        bis in die                              
b.i.d.                  
twice daily

        ter in die                              
t.i.d.                  
three times a day

        quarter in die                      
q.i.d.                  
four times a day

        si opus sit                            
s.o.s.                 
when required      

· Label of the given dosage form consists of :

Name and dose of  the drugs 

Batch No

Manufacturing and expiry date

Maximum retail price(MRP)

Schedule of the drugs i.e. H, L, P, X etc.

Instruction about use of drugs

Address of the pharmaceutical company 

Class Exercise:  Answer the following questions.

1. Enumerate various informations given on the label of containers of medicines.

2. What do you understand by the following terms? Mention the clinical importance of each of them.

(a) Manufacturing Date                                            (d)  MRP

(b) Expiry Date 
  


         (e)  Schedule


(c) Batch Number 

3. Expand the following :

(a) cap. Rifam 600 mg od ac                       (d)  Inj. Ampi 0.5 g   qid 

(b) tab.  FeSO4 200 mg 2 bd pc                   (e)  Tab. diazepam 5 mg H.S.

           (c)  Syr. Amoxy 5 ml tid p.o.                       (f)   Tab. PCM 500 mg S.O.S. 

4. A child weighing 10 kg is suffering from vivax malaria. He has been prescribed syrup chloroquine (one bottle of 60 ml, each ml containing 10 mg of chloroquine base). The initial dose of chloroquine is 10 mg / kg.

Calculate the amount of syrup to be administered to the child.

      Mention various ways of measuring the amount.

      Which is the most accurate method? why ?

5. A man weighing 80 kg has developed hypovolemic shock. He needs to be given dopamine intravenously at the rate of 2 (g/ kg/ min. Content of one ampoule (40 mg) of dopamine is mixed and dissolved in one bottle (500 ml) of 5 % dextrose solution and an intravenous drip is set up.

      How will you set the rate of intravenous infusion?

      How much time will be required to infuse the entire content of the bottle?      

PRACTICAL-2

ORAL DRUG FORMULATIONS: I

Various types of drug dosage forms are prepared to enhance drug delivery to various body tissues under different clinical conditions.

Depending on route of administration drugs are classified as

1. Enteral

2. Parenteral

3. Topical

                                                                                                                 Solids

                                                                        Oral              

                                                                                                                 Liquids 

    1 Enteral                            

                                                                        Rectal

      Oral:
 Advantages of the oral route of administration:

1. It is safer and more convenient route for administration

2. It does not need assistance, it is non-invasive and painless

3. Medicaments need  not be sterile, so it is cheaper

4. Both solid forms (tablets, capsules, spansules and dragees, moulded tablets, powders) and liquid dosage forms (elixirs, syrups, emulsions, mixtures) can be given orally.   

Disadvantages of oral route of administration:  

1. Action is slow and tardy so it is not suitable for emergency

2. Unpalatable drugs (e.g. paraldehyde) are difficult to administer 

3. It may cause nausea and  vomiting (e.g. emetine)    

4. It can not be used for non cooperative/unconscious / vomiting  patients

5. Certain drugs are not absorbed if given by this route (e.g. streptomycin)

6. Certain drugs are destroyed by gastric juices (penicillin G, insulin) or metabolized at first pass in the liver (e.g. nitroglycerine, testosterone, lidocaine)

Certain precaution should be taken during oral administration of drugs. Capsules and tablets should be swallowed with a glass of water with the patient in upright posture either sitting or standing, as this enhances the passage into the stomach and permits rapid dissolution. Giving drugs orally to a recumbent patient should be avoided if possible, especially in the case of drugs which can damage the esophageal mucosa e.g. tetracyclines, iron salts etc.

Solids : 

· Tablets for oral use:




(a) Uncoated tablets &  (b) Coated tablets

(a)
Uncoated tablets: Compressed powder, which may have flavoring or colouring agents.

· Sublingual or buccal tablets: Dissolved in buccal pouch or beneath the tongue. e. g.  nitroglycerine, nifedipine, methyl testosterone, clonidine.

Advantages
:
Drug does not get destroyed in stomach.

                          
  
Poor absorption from stomach can be overcome.

                          
  
Liver can be bypassed and quick onset of action.   


Disadvantages
: 
Can produce ulcers in mouth and other systemic adverse effects.

                                       One has to spit the drug after the desired effect is achieved, to avoid side 

                                      
effects.


Correct instruction for effective use of this dosage form:


  
Tablet is to be placed below the tongue. Patient has to spit out the taken   

 


drug after the desired effect is achieved.

· Chewable tablets: When chewed it disintegrates due to its creamy base. e. g. Antacid tablets, Anthelmintic tablets & Vitamin C tablets.

Advantages
: 
It is useful to children who have difficulty in swallowing and to the 

  
  
adults who dislike swallowing.

Disadvantages
: 
Compared to compressed tablet it is expensive.

Correct instruction for effective use of this dosage form:

The tablet is to be broken and chewed before swallowing. To be swallowed with a glass of water with the patient in upright posture either sitting or standing.

· Effervescent tablets: Prepared by compressing granular effervescent salts. 

Advantages
: 
It disintegrates fast when added to water and acts by releasing carbon 



dioxide. 

 
   Effervescence masks the bad taste of drug.

It may give psychological effect to patient. e.g. alkaline tablet, antacid  tablet, aspirin tablet.


Disadvantages
: 
Very sensitive to moisture.

     
  

Expensive as compared to compressed simple tablets.


Correct instruction for effective use of this dosage form:

The tablet to be dissolved in a glass of water and the same to be taken orally while effervescence is present. Take in upright posture either standing or sitting.

· Dispersible tablets: These are dispersible tablets, which are to be dissolved in water prior to administration e.g. Amoxicillin dispersible tablet.


Advantages
: 
They get easily dispersed in water and are sweet in taste so especially      

         


used for paediatric patients.


Disadvantages
: 
Cost is high.


Correct instruction for effective use of this dosage form:

Dispersible tablet is to be dissolved in a teaspoonful of water and then to be given orally.

· Lozenges: These are disc shaped solid dosage forms. e.g. menthol, dextromethorphan.

Advantages
: 
Local action in oral cavity. 

      

Slow and continuous effect of the drug on the mucous membrane of the 


 

throat.


Disadvantages
:
cost is high.


Correct instruction for effective use of this dosage form:




Suck the lozenges. Do not chew.

(b)
Coated tablets:

· Sugar coated tablets:

Advantages
:
Tablet is covered with coloured / uncoloured sugars so it masks the bad 



taste of drug e.g. Chloroquine tablet.


Disadvantages
: 
Action is slow and tardy so it is not suitable for emergency

      

Can not be used for unconscious/non co-operative patients.

Correct instruction for effective use of this dosage form:

Sugar coated tablet should be swallowed with a glass of water with the   patient in upright posture either sitting or standing. 

· Enteric Coated tablet: 

Advantages
:
Enteric coating resists dissolution in the stomach but not in the intestine,

is useful for drugs which are destroyed by gastric juice or are irritant to gastric mucosa (e.g. Enteric coated aspirin and dipyridamole (antiplatelet agents), sodium valproate)

Disadvantages
:
If the coating is very hard, a tablet may pass out without being dissolved in the gastrointestinal tract & may fail to produce the therapeutic effect.  




Compared to uncoated tablet it is expensive.


Correct instruction for effective use of this dosage form:     

Enteric coated tablet should be taken in whole form and swallowed with a glassful of water with the patient in upright posture either sitting or standing.

· Time released tablets  (Timesules/ Spansules): 

Advantages
:
Maintain a steady plasma level of the drug so sustained action of it is produced. (e.g. nifedipine, theophylline, indomethacin)

Disadvantages
: 
If the coating is very hard, a tablet may pass out without being dissolved in the gastrointestinal tract & may fail to produce the therapeutic effect.


Correct instruction for effective use of this dosage form:

Time released tablet should be swallowed with a glassful of water with the patient in upright posture either sitting or standing.

· Sustained release (controlled release/retard) tablets: Small granules of drugs are coated with a film and compressed in a form of tablet e. g. isoxuprine retard, diclofenac sodium SR.

Advantages
: 
It modifies the rate of release of drug into the gastro-intestinal tract.




It prolongs the effect of drug and also reduces the frequency of administration.




Patient compliance is better.


Disadvantages
: 
It is expensive as compared to uncoated tablets.







Correct instruction for effective use of this dosage form:

Sustained released tablet should be swallowed with a glassful of water with the patient in upright posture either sitting or standing.

· Capsules for oral use: They have shells of gelatin for administration of powder; granules or liquid.Two types – hard and soft. Hard capsule consists of 2 cylinders which fit into one another e.g. gemfibrozil, amoxicillin.  Soft capsule is made of gelatin which is sealed by heat and mainly contains a liquid e.g. nifedipine. Pearls are transparent or translucent capsules that contain liquid or semisolid drugs e.g. Vitamin A & D.

Advantages
: 
Masks the bad smell and taste of drugs.

      

Avoids destruction by gastric juice and avoids gastric irritation.


Disadvantages
: 
More expensive than tablets.


Correct instruction for effective use of this dosage form:

Capsules to be swallowed in whole form with glassful of water with the patient in upright posture either sitting or standing.

· Powders for oral use: Powder is a solid form of drugs, which is finely divided and intimately mixed. They are mainly of three types. (i)Simple powders: contain one ingredient only e. g. glucose powder.(ii)Compound powders: contain more than one ingredients e.g. O.R.S. powder. Simple powder - ORS , Glucose and (iii)Effervescent powder – Antacid effervescent powder, Seidlitz.

Advantages
: 
They are flexible in compounding.

                      

Powders have a good chemical stability.

Disadvantages
: 
Needs proper instruction for preparing.

                         

Time consuming to prepare.

                         

It is not suitable for dispensing bitter drugs.

Correct instruction for effective use of this dosage form:



Prescribed amount of powder to be dissolved in prescribed amount of potable water prior to administration and then to be taken orally.

· Granules for oral use: Powder in the form of small granules e.g. calcitriol and ispaghulla.

Advantages
: 
They are flexible in compounding.

                    

They have a good chemical stability.

Disadvantages
: 
More expensive than powders.

                         

Needs proper instruction for preparing.

                         

Time consuming to prepare.

                         

It is not suitable for dispensing bitter drugs.

Correct instruction for effective use of this dosage form:

Some granules are to be placed on the tongue and swallowed with a glassful of water. Some  are intended to be dissolved in potable water prior to administration.


 Note:

Packing:  Tablets and capsules are packed in the plastic coated paper or aluminum strips or in blister packing. Capsules can be spoiled by heat or moisture so all capsules are to be stored in cool-dry place. Powders are packed in sachets.


Class Exercise: For each of the dosage forms given to you, answer the following:


Q.1 Mention the dosage form and its route of administration.


Q.2 Mention the merits (advantages) and demerits (disadvantages) of this dosage form.


Q.3 Write the correct instructions for effective use of this dosage form.

PRACTICAL-3

LIQUIDS FOR ORAL USE

Liquids for oral use are usually dispensed in plastic or glass bottles.


Advantages of liquid preparations:

(a) They are more quickly acting than pills or tablets, which require previous disintegration 

       before absorption.

(b) Certain substances can only be given in the liquid form e.g. liquid paraffin.

(c) Certain chemical substances e.g. potassium chloride can cause gastric irritation if taken in the form of powder or tablet.

(d) Patients are sometimes prone to doubt the efficacy of the treatment they are receiving unless it includes something in the bottle (e.g. placebo effect).

(e) Usefulness of some substances are largely dependent upon administration of diffussible form e.g. magnesium sulphate in the form of suspension.                                   

· Syrups: They are liquid oral preparations in which the vehicle is concentrated aqueous solution of sucrose or other sugar.

Advantages
: 
They are sweet in taste so masking the bad taste of drugs, especially suitable for children.

                     

Quicker effect than tablets which require previous disintegration.


Disadvantages
: 
Maintenance not easy.

                         

They are costlier than tablets.


Correct instruction for effective use of this dosage form:

Take the prescribed amount of syrup orally and then close the bottle   properly.

· Elixir: They are clear liquid oral preparations containing hydroalcoholic vehicle. e.g. bromhexine, promethazine.

Advantages
:
Potent or nauseous drugs are pleasantly flavored and usually attractively  coloured so  patient compliance is better.


Disadvantages
: 
Maintenance not easy.

                         

They are costlier than tablets.


Correct instruction for effective use of this dosage form:

Take the prescribed amount of elixir orally and then close the bottle properly.

· Suspension: It is a liquid medicament containing insoluble (diffusible or indiffusible) solid substances which are homogeneously distributed throughout the vehicle with or without the help of a suspending agent.

Advantages
: 
They are chemically more stable than the syrup.

                     

Mask the unpleasant taste and odor of the drugs.

                    

Insoluble solids can be given in liquid form. 


Disadvantages
: 
A suitable preservative is required to avoid microbial contamination. 


Correct instruction for effective use of this dosage form:                  

      

Shake the bottle before use and then take the prescribed amount of suspension orally.

· Emulsions: They are liquid medicaments containing two immiscible liquids, one of which is broken into minute globules, each globule being surrounded by a thin film of emulsifying agent and then dispersed throughout the other liquid. e. g. liquid paraffin emulsion.

Advantages
: 
Oily drugs can be given in this form 

                      

Oil in finely dispersed state is quickly absorbed. 

                     

Emulsifying agents mask the unpleasant taste and smell of the drugs.


Disadvantages
: 
A suitable preservative is required to avoid microbial contamination. 


Correct instruction for effective use of this dosage form:                  



Shake the bottle well before use and then take the prescribed amount of emulsion orally.

· Drops: They are liquid medicines for pediatric use, dispensed in dropper bottle e.g. multivitamin drops, iron drops.    

Advantages
: 
Accurate dose can be given.

                     

The dose of the drug in small amounts can be easily administered in infants and  children.


Disadvantages: 
:
Cost is high.


Correct instruction for effective use of this dosage form:

 


Prescribed amount of drops to be given by dropper.


Class Exercise
: 
For each of the dosage forms given to you, answers the following:


Q.1 Mention the dosage form and its route of administration.


Q.2 Mention the merits (advantages) and demerits (disadvantages) of this dosage form.


Q.3 Write the correct instructions for effective use of this dosage form.

PRACTICAL-4

 PARENTERAL FORMULATIONS

                                         Par = beyond           Enteral = intestinal

            Routes of administration other than the alimentary tract are called parenteral.


Advantages: 

1. They can be employed in an unconscious or an uncooperative patient.

2. They can be employed in cases of vomiting and diarrhoea and in the patients unable to swallow.

3. Drugs which might irritate the stomach or which are not absorbed orally can be administered e.g. Aminoglycosides

4. They avoid drug modification by the alimentary juices and liver enzymes e.g. Insulin, nitroglycerine.

5. Rapid action and accuracy of dose are ensured.


Disadvantages :


1. Less safe, once given the action of given drug will become irreversible

2. More expensive

3. Inconvenient for use, self-medication being difficult.

4. Liable to cause infection if proper care is not exercised

5. Likely to injure important structures such as nerves and arteries.

Strict aseptic precaution should be taken while giving injection in order to prevent infections due to HIV and Hepatitis B virus. Disposable syringe and needle should be used and should be purchased from an authentic source. Needle should be broken down and syringe should be discarded after use.   

INJECTIONS: Preparations meant for parenteral administration must be sterile. Depending upon the volume, they are supplied in sealed glass ampoules e.g. streptomycin, rubber capped multi-dose vials e.g. multivitamins, large infusion bottles e.g.5 % dextrose or in polypropylene pouches e.g. metronidazole.


Dosage forms for injections: 

(I) Aqueous or clear solution for subcutaneous/intramuscular/intravenous use. 

(II) Suspension for intramuscular/intravenous use.

(III) Emulsion for intravenous use. 

(IV) Oily solution for intramuscular use and 

(V) Powder to be reconstituted for intramuscular/ intravenous use. Powder has to be dissolved or suspended in colloidal form before injecting by adding an adequate quantity of a suitable solvent (e.g. streptomycin) because reconstitution of drug reduces the shelf life and stability.

Aspirating from ampoules (glass, plastic): Materials needed: Syringe of appropriate size, needle of required size, ampoule with required drug or solution, gauze.


Technique:

1. Wash your hands with soap and water.

2. Put the needle on the syringe.

3. Remove the liquid from the neck of the ampoule by flicking it or swinging it fast in a downward spiraling movement.

4. File around the neck of the ampoule.

5. Protect your fingers with gauze if ampoule is made of glass.

6. Carefully break off the top of the ampoule (for a plastic ampoule twist the top).

7. Aspirate the fluid from the ampoule.

8. Remove any air from the syringe.

9. Clean up; dispose of working needle safely; wash your hands.


Aspirating from a vial: Materials needed: Vial with required drug or solution, syringe of the 
appropriate size, needle of right size (im, sc, or iv) on syringe, disinfectant, gauze.


Technique:

1. Wash your hands with soap and water.

2. Disinfect the top of the vial.

3. Use a syringe with a volume of twice the required amount of drug or solution and place the needle.

4. Suck up as much air as the amount of solution needed to aspirate.

5. Insert needle into (top of) vial and turn upside-down.

6. Pump air into vial (creating pressure).

7. Aspirate the required amount of solution and 0.1 ml extra. Make sure the tip of the needle is below the fluid surface.

8. Pull the needle out of the vial.

9. Remove the possible air from the syringe.

10. Clean up; dispose of waste safely; wash your hands. 

Dissolving dry medicine: Material needed: Vial with dry medicine to be dissolved, syringe with the right amount of solvent, needle right size (iv, sc or iv) on syringe, disinfectant, injection needle, gauze.


Technique: 

1. Wash hands with soap and water.

2. Disinfect the rubber cap (top) of the vial containing the dry medicine.

3. Insert the needle into the vial, hold the whole unit upright.

4. Suck up as much air as the amount of solvent already in the syringe.

5. Inject only the fluid into the vial, not the air!

6. Shake.

7. Turn the vial upside-down.

8. Inject the air into the vial (creating the pressure).

9. Aspirate the total amount of solution (no air).

10. Remove any air from the syringe.

11. Clean up; dispose of waste safely; wash hands.

· Subcutaneous injection: Injection is made into subcutaneous tissue under the skin e. g. Insulin. Subcutaneous drug implants can act as depot therapy e.g. Medroxyprogestrone. 

Advantages
: 
Action of the drug is sustained and uniform

                    

Self-administration is possible


Disadvantages
: 
The drug absorption is slower as compared to intramuscular route.

                           

Only non-irritant substances can be injected by this route.


Material needed
:
Syringe with the drug to be administered (without air), needle (Gauss 25, short and thin; on syringe), liquid disinfectant, cotton wool, adhesive tape.


Correct instruction for effective use of this dosage form:




Wash hands with soap and water 




Reassure the patient and explain the procedure




Uncover the area to be injected (upper arm, upper thigh, abdomen)




Disinfect skin




“Pinch” fold of the skin




Insert needle in the base of the skin-fold at an angle of 20 to 30 degrees




Release skin

Aspirate briefly, if blood appears: withdraw needle, replace it with a new one, if possible, and start again from point 4.




Inject slowly (0.5-2 minutes!)




Withdraw needle quickly




Press sterile cotton wool onto the opening. Fix with adhesive tape

Check the patient’s reaction and give additional reassurance, if necessary




Clean up; dispose of waste safely, wash hands 

· Intramuscular injection: The drug is injected into one of the large skeletal muscles (e.g. upper and outer quadrant of gluteus maximus, deltoid, triceps) and in infants in anterolateral region of the thigh in middle third region. 

Advantages
: 
Rate of absorption is reasonably uniform.

                    

Quick onset of action.    

In addition to soluble substances, mild irritants, suspensions and colloids can be injected by this route.


Disadvantages
: 
Intramuscular absorption is not always faster than oral absorption.

                         

The volume of injection should not be more than 10 ml. 

Pain at the site of injection, irritation, abscess formation or tissue and nerve damage may occur. Rapid absorption may cause even death.


Material needed
: 
Syringe with the drug to be administered (without air), needle (Gauss 22, long and medium thickness; on syringe), liquid disinfectant, cotton wool, adhesive tape.


Correct instructions for effective use of this dosage form:




Wash hands 




Reassure the patient and explain the procedure

Uncover the area to be injected (lateral upper quadrant major muscle, lateral side of upper leg, deltoid muscle)




Disinfect the skin




Tell the patient to relax the muscle




Insert needle swiftly at the angle of 90 degrees  (watch depth!)

Aspirate briefly, if blood appears withdraw needle. Replace it with a new one, if possible, and start again from point 4.




Inject slowly (less painful)




Withdraw needle swiftly




Press sterile cotton wool onto the opening. Fix with adhesive tape

Check the patient’s reaction and give additional reassurance, if necessary




Clean up; dispose of waste safely, wash hands 

· Intravenous injection: Drug given directly into a vein. 


Drug may be injected intravenously as 

· a bolus e.g. furosemide 

· slowly over  5 - 10  minutes  by  clock  after it   is  diluted  in 10 – 20 ml of  isotonic glucose or  saline  e.g.  digoxin  and aminophyllin.

· an  infusion  is employed  to  slow  the  administration of  the drug by dissolving  the drug  in 50-100 ml of isotonic glucose or saline e.g. Metronidazole,  Morphine.

· larger volumes  are  infused rapidly e.g. fluids in shock or dehydration or are infused slowly  over  prolonged  period  of time to maintain a constant plasma level of drugs e.g. insulin, dopamine, chloroquine in isotonic glucose or saline.  


Advantages
: 
Rapid drug action.

                    

Desired concentration can be obtained with a well-defined dose. 

                    

In emergency situations large quantity of drug can be given.


Disadvantages
: 
Trained person is required.

If the drug extravasates there may be necrosis and sloughing e.g. with pentothal sodium, quinine.


Material needed
: 
Syringe with the drug to be administered (without air), needle (Gauss 20, long and medium thickness; on syringe), liquid disinfectant, cotton wool, adhesive tape, tourniquet.

Correct instructions for effective use of this dosage form:




Wash hands 




Reassure the patient and explain the procedure




Uncover arm completely




Have the patient relax and support his arm below the vein to be used




Apply tourniquet and look for a suitable vein 




Wait for the vein to swell




Disinfect skin

Stabilize the vein by pulling the skin taut in the longitudinal direction of the vein. Do this with the hand you are not going to use for inserting the needle.




Insert the needle at an angle of around 35 degrees




Puncture the skin and move the needle slightly into the vein (3-5 mm)




Hold the syringe and needle steady

Aspirate. If blood appears hold the syringe steady, you are in the vein. If it does not come, try again




Loosen tourniquet

Inject (very) slowly. Check for pain, hematoma; if in doubt whether you are still in the vein aspirate again!  

Withdraw needle swiftly. Press sterile cotton wool onto the opening. Secure with adhesive tape

Check the patient’s reactions and give additional reassurance, if necessary




Clean up; dispose of waste safely; wash hands 

INHALATIONS: Drug administered by nasal or oral respiratory route. Action is either on bronchial tree or systemic due to absorption through lungs. e.g. salbutamol  & beclomethasone in   bronchial asthma.

Devices for Inhalation: Pressurised metered dose inhaler, Volumetric spacer device, Rotahaler and Nebulizer. 

· Aerosols:

Advantages
: 
Convenient for self-administration (not all), quick onset of action.


Disadvantages
: 
Needs proper training for using it.


Instructions for effective and correct use:




Cough up as much sputum as possible.




Shake the aerosol before use.

Hold the aerosol as indicated in the manufacturer’s instruction (this is usually upside down).




Place the lips tightly around the mouthpiece.




Tilt the head backward slightly.




Breath out slowly, emptying the lungs of as much air as possible.




Hold the breath for ten to fifteen seconds.




Breath out through the nose.




Rinse the mouth with warm water.

· Inhaler with rotacaps (rotahaler):

Advantages
: 
Convenient for self-administration (not all), quick onset of action.


Disadvantages
: 
As the drug is in powder form it may cause irritation to mucosa leading to cough.

                         

Needs proper training for using it.

 
Instructions for effective and correct use:




Cough up as much sputum as possible.

Place the capsule in the slot of device and rotate it as per manufacturer’s instructions.




Breath out slowly and empty lungs of as much air as possible.




Place lips tightly around the mouthpiece.




Tilt head backward slightly.




Take a deep breath through the inhaler.




Hold the breath through the inhaler.




Breath out through the nose.




Rinse the mouth with warm water.


Class Exercise:
For each of the dosage forms given to you, answer the following:


Q.1 Mention the dosage form and its route of administration.


Q.2 Mention the merits (advantages) and demerits (disadvantages) of this dosage form.


Q.3 Write the correct instructions for effective use of this dosage form.

PRACTICAL-5
TOPICAL DRUG FORMULATIONS: I

FORMULATIONS FOR DERMAL USE:
· Dusting Powder: They are free flowing very fine powders having particle size < 150 micrometer for external use. They are used to treat superficial skin conditions. They are sterilized by dry heat and supplied in airtight glass or plastic jars with reclosable perforated lid or sprinkler holes at top. Commonly used dusting powders are purified talc, magnesium sulphide powder, neomycin powder, sulphacetamide sodium, sulphadiazine powder etc.

Advantages
:
Systemic side effects of drugs are avoided because of local application.

                     

It provides greater stability.


Disadvantages
: 
It requires repeated application.


Correct instruction for effective use of this dosage form:


 

Clean the affected part first and then sprinkle the powder. 

· Lotions: They are liquid preparations meant for local application to the skin or mucous membrane without rubbing for providing soothing or antiseptic effects. These medications are preferably supplied in amber or blue coloured bottles to protect them from sunlight.  e. g.  potassium permanganate lotion  (0.1%),  cetrimide lotion ( 1%), calamine lotion.

Advantages
:
Systemic side effects of drugs are avoided because of local application.


Disadvantages
: 
Patient may experience a gritty feeling.


Correct instruction for effective use of this dosage form:

    
 

Shake the bottle well before use.

Apply without rubbing, on the affected part with the help of cotton swab.        

· Liniments: They are liquid or semiliquid preparations intended for external application by rubbing and may contain substances possessing analgesic, rubefacient, soothing or stimulating properties. They may be either emulsions or solutions e.g. liniment turpentine.

Advantages
: 
Systemic side effects of drugs are avoided because of local application.


Disadvantages
: 
Patient may experience a burning sensation.


Correct instruction for effective use of this dosage form:

    


Apply with rubbing on the affected part.        

· Ointments: They are semisolid preparations in a greasy base used for external application by  

      inunction. They are of such consistency that they soften but not necessarily melt when  

      applied to the skin. e. g. Whitfield's, salicylic acid, calamine ointment.    

Advantages
: 
They increase the hydration of the skin.

                      

The duration of action is prolonged due to occlusive dressing.  


Disadvantages
: 
They stain the clothes.

                                   
   Inconvenient to the patient due to greasy base. 

      Correct instruction for effective use of this dosage form:

     

   To be applied on the affected part with inunction.

· Creams: They are semi solid preparations consisting of opaque emulsions for external use. The term cream is most frequently applied to a soft cosmetic type of preparation. Creams are used in treatment of skin conditions like eczema, pruritus as astringent, emollient, and antiseptics. They are dispensed in collapsible metal or plastic tubes, glass or plastic pots.

Advantages
: 
They are cosmetically more acceptable due to their less greasy nature.

      Disadvantages
: 
They are easily washed out so requires repetitive application.

     
Correct instruction for effective use of this dosage form:




To be applied on the affected part.

· Sprays:  They are preparations of drugs in aqueous, alcoholic or glycerin containing media e.g. adhesive sprays. 

   
Advantages
: 
Easy to use and cover a larger surface area.


Disadvantages
: 
Explosion may occur in hot environment as the contents are under               

                                      
pressure.

      Correct instruction for effective use of this dosage form:

      

Spray locally on the affected area.

· Transdermal patch: They are recently developed devices in the form of adhesive patches of various shapes and sizes. These have been designed to last for 1 to 7 days in case of different drugs. e.g. nitroglycerin, estradiol.

Advantages
:
It delivers the contained drug at a constant rate into systemic circulation via the stratum corneum. 




They are more convenient so offer a better patient compliance.


Disadvantages
: 
Local irritation and erythema occurs in some patients.

Correct instruction for effective use of this dosage form:



For patch site see instructions included with the drug or check with your pharmacist.




Do not apply over bruised or damaged skin.




Do not wear over skin folds or under tight clothing and change spots regularly.




Apply with clean, dry hands.




Clean and dry the area of application completely.




Remove patch from package, do not touch ‘drug’ side.




Place on skin and press firmly. Rub the edges to seal.




Remove and replace according to instructions.


Class Exercise
:
For each of the dosage forms given to you, answer  the following:


Q.1 Mention the dosage form and its route of administration.


Q.2 Mention the merits (advantages) and demerits (disadvantages) of this dosage form.


Q.3 Write the correct instructions for effective use of this dosage form.

PRACTICAL-6









TOPICAL FORMULATIONS: - II

FORMULATIONS FOR MUCOSAL USE:

· Eye drops: They are aqueous or oily solutions for instilling into conjunctival sac. They are used as anesthetics, anti-infective or anti-inflammatory agents,  miotics, mydriatics, artificial tears e.g. atropine sulphate (mydriatic), pilocarpine nitrate (miotic), timolol maleate.

Advantages
: 
local effect.

                      

Easy to apply.    

                     

Drug interaction can be avoided.


Disadvantages
:
It requires repeated application.

                         

Systemic effects can occur following absorption.

                         

May cause irritation.       


Correct instructions for effective use of this dosage form:




Wash your hands.




Do not touch the dropper opening.




Look upward.




Pull the lower eyelid down to make a ‘gutter’




Bring the dropper as close to the ‘gutter’ as possible without touching it or the eye.




Instill the prescribed number of drops (usually 1 or 2) in the ‘gutter’.




Close the eye for about two minutes. Do not shut the eye too tight.




Excess fluid can be removed with a tissue.




If more than one kind of eye drop is used wait at least five minutes before instilling the next drops.




Eye-drops may cause a burning feeling but this should not last for more than a few minutes. If it does last longer, consult a doctor or pharmacist.


When applying eye-drops to children: 




Let the child lie on his back with head straight.




The child’s eyes should be closed.




Instill the number of drops (usually 1 or 2) into the corner of the eye.




Keep the head straight.




Remove excess fluid. 

· Eye Ointment: They are semisolid preparations with a greasy base, to be applied in the eye.  e.g. neomycin eye ointment, chloramphenicol eye ointment, tetracycline eye ointment. 

Advantage
:
They have longer duration of action.


Disadvantages
: 
Due to greasy base eyes may become sticky.


Correct instructions for effective use of this dosage form:




Wash your hands.




Do not touch anything with the tip of the tube.




Tilt the head backwards a little.




Take the tube in one hand and pull down the lower eyelid with the other hand, to make a ‘gutter’.

 


Bring the tip of the tube as close to the “gutter” as possible.




Apply the amount (usually 1 cm length) of ointment.




Close the eye for two minutes.




Remove excess ointment with a tissue.




Clean the tip of the tube with other tissue. 

· Ear drops: They are aqueous or oily solutions instilled in the ear e.g. wax softeners, sodium bicarbonate.
Advantages
:
Avoid systemic side effect due to its local action.


Disadvantages
: 
Local irritation can occur.  


Correct instructions for effective use of this dosage form:




During cold weather, warm the ear drops by keeping them in the hand of the armpit for several minutes. Do not use hot water tap, no temperature control!




Tilts head sideways or lie on one side with the ear upward.




Gently pull the lobe to expose the ear canal.




Instill the amount (usually 4-5) of drops.




Wait for five minutes before turning to the other ear.




Use cotton wool to close the ear canal after applying the drops ONLY if the manufacturer explicitly recommends this.




Ear drops should not burn or sting longer then a few minutes.

· Nasal drops: They are aqueous solutions of drugs instilled into the nose with a dropper e.g. Xylometazoline, ephedrine etc. 

Advantages
:
Local and quick action.


Disadvantages
:
Absorption can occur producing systemic effect.

                         

May cause local irritation.                    


Correct instructions for effective use of this dosage form:




Blow the nose.




Sit down and tilt head backward strongly or lie down with a pillow under the shoulders; keep head straight.




Insert the dropper one centimeter into the nostril.




Instill the number of drops prescribed (usually 3-4).




Immediately afterward tilt head forward strongly (head between knees).




Sit up after a few seconds, the drops will then drip into the pharynx.




Repeat the producer for the other nostril, if necessary.




Rinse the dropper with boiled water.

· Nasal sprays: These are drugs or combinations of drugs which by virtue of their high vapor pressure, can be carried by an air current into nasal passage and exert their effect e.g. Beclomethasone, calcitonin, vasopressin etc.

Advantages
:
Easy to use.

                     

It covers large surface area so quick absorption.


Disadvantages
:
Explosion may occur in hot environment as the contents are under pressure.


Correct instructions for effective use of this dosage form:




Blow the nose.




Sit with the head slightly tilted forward.




Shake the spray.




Insert the tip in one nostril.




Close the other nostril and mouth.




Spray by squeezing the vial (flask, container) and sniff slowly.




Remove the tip form the nose and bend the head forward strongly (head between the knees).




Sit up after a few seconds; the spray will drip down the pharynx.




Breath through the mouth.




Repeat the procedure for the other nostril, if necessary.




Rinse the tip with boiled water.

· Gargles and mouthwashes: They are aqueous solutions used for throat infections and hygienic purpose e.g. saline gargles, potassium permanganate solution, povidone iodine, betahexidine. 

Advantages
:
Local soothing and antiseptic action.


Disadvantages
: 
May cause staining and irritation.


Correct instructions for effective use of this dosage form:

 


Use with proper instruction that is written on the label. Swish mouth wash around in the mouth for at least 30 seconds and then spit it out. Do not swallow it.

  


Keep away from children.   

· Paints: They are simple solutions containing medicaments in semisolid solvents like liquid paraffin or glycerin e.g. povidone iodine. 

Advantages
: 
Retain the medicament in situ for longer period.


Disadvantages
: 
May cause staining and irritation.


Correct instruction for effective use of this dosage form:

   


It is to be applied with stick having cotton swab at its tip.

· Suppositories: They are solid, uniformly medicated masses of medicament intended for introduction into body cavities like rectum e.g. glycerin, bisacodyl.

Advantages
:
Local application for systemic as well as local effect.

                     

Especially helpful for unconscious or in a patient who can not take orally.   


Disadvantages
: 
Inconvenient and some times irritant.


Correct instructions for effective use of this dosage form:




Wash your hands.




Remove the covering (unless too soft).

If the suppository is too soft let it harden first by cooling it (fridge or hold under cold running water, still packed!) then remove covering.




Remove possible sharp rims by warming in the hand.




Moisten the suppository with cold water.




Lie on your side and pull up your knees.




Gently insert the suppository, rounded end first, into the back passage.




Remain lying down for several minutes.




Wash your hands.




Try not to have a bowel movement during the first hour.

· Vaginal tablet (Pessary) with applicator: They are vaginal suppositories intended for introduction into vagina. e.g. nystatin, metronidazole.

Advantages
:
Local application.

                     

Avoid systemic effect. 


Disadvantages
: 
It may cause staining and irritation.


Correct instructions for effective use of this dosage form:




Wash your hands.




Remove the wrapper from the tablet.




Place the tablet into the open end of the applicator.




Lie on your back, draw your knees up a little and spread them apart.

Gently insert the applicator with the tablet in front into the vagina as far as possible, do NOT use force.




Depress the plunger so that the tablet is released.




Withdrawal the applicator.




Discard the applicator (if disposable).

Clean both parts of the applicator thoroughly with soap and boiled lukewarm water (if not disposable).



  Wash your hands.

· Vaginal tablet without applicator:


Instructions to be followed while using vaginal tablet without applicator:




Wash your hands.




Remove the wrapper from the tablet.




Dip the tablet in lukewarm water just to moisten it.




Lie on your back, draw your knees up and spread them apart.




Gently insert the tablet into the vagina as high as possible, do NOT use 



force.




Wash your hands.


Class Exercise: For each of the dosage forms given to you, answer the following:


Q.1 Mention the dosage form and its route of administration.


Q.2 Mention the merits (advantages) and demerits (disadvantages) of this dosage form.


Q.3 Write the correct instructions for effective use of this dosage form.

Practical-7  

ANALYSIS AND INTERPRETATION OF EXPERIMENTAL DATA

Introduction:

Today's pharmacology is much different from yesterday’s Materia Medica. The former not only encompasses the general definition 'science of drugs' but also the meaning in a more restricted sense, that is 'action of drugs on living organisms'.

For better healthcare and to provide more effective, safe and affordable medications research is continuously being carried on. This continuous haunt for new and better drugs starts from animal experimentation i.e. preclinical testing to clinical testing in human subjects. There is enormous change in research methodology due to new high-tech instruments and methods available to us. 

Just as medicine cannot be taught or learnt without going to wards/clinics, so also pharmacology without animal experimentation.  But to know the exact methodology and the techniques of animal experiments, animals need to be sacrificed (which are not available now a days very readily due to animal welfare regulations and ethics). Animal experiments prove to be expensive, time consuming and tedious. Thus with the changing scenario alternative methods of leaching pharmacology experiments developed along with the advances in computer technology. Animal experiments have been substituted by demonstrations using computer aided learning programs and by giving the undergraduate students, exercises to analyse the results obtained from experiments, interpret them and apply them in different clinical situations. To analyse the results of any experiment or drug trial and draw conclusions is as important as is doing the methods correctly. 

Method:

Demonstration using computer assisted learning (CAL) package with the following simulated animal experiments in Pharmacology. 

· Effects of Drugs on the frog heart.

· Bioassay of Histamine on the Guinea-Pig Ileum.

· Effects of Drugs on the Rabbit Eye.

Exercises in the form of graphs, tables, results obtained from various animal experiments and clinical trials will be made available to the students. They will analyse and interpret them applying different methods, formulae and statistics where-ever necessary. After the discussions they will draw conclusions, correlate them clinically and answer the various questions given with graphs, tables and other exercises. 

Objectives:

· This will give to the students a general idea about how experiments are conducted, how results are interpreted and applied clinically.

· Students will have better understanding of various aspects of pharmacokinetics like, when a drug is given by two different routes what will be the bioavailability pattern and drug disposition, to have a better understanding of absorption and elimination kinetics and t 1/2 which is difficult to understand in pure didactic lectures.

· Toxicity studies and therapeutic window phenomenon can be better understood by visual impression of graphs.

· Drug interactions, agonistic effect and antagonistic effect, relative potency, several general principles of drug actions can be understood in a more effective, interesting and lucid  manner.

· Understanding of autonomic nervous system pharmacology is essential for planning rational drug therapy of diseases like asthma, hypertension, parkinsonism, glaucoma etc. Theoretical discussion alone may not suffice for the same, while discussion of experimental exercises may provide a sound background for enhancing the understanding.

· Hopefully students may be able to analyse and understand the results given in various journals and scientific papers; they may be able to understand the papers presented in conferences and they may be able to apply this knowledge to clinical situations more effectively.

Class Exercise:

 Analyse the experimental data and answer the questions according the exercises.

 Enter your answers in the Journal. 

PRACTICAL-12

EVALUATION  OF  DRUG  FORMULATIONS

Introduction:

As contained in the “Curriculum of studies” in the subject of Pharmacology the teaching- both in theory and practicals- in this department emphasises on learning of principles of rational drug therapy and the role of essential drugs in meeting this goal.

What do we mean by rational drug therapy ?

What do we mean by essential drugs ?

· Rational Drug Therapy (RDT)  : means use of a right medicine, in the right manner (dose, route and frequency of administration, duration of therapy), in right type of a patient, at a right cost i.e. The rule of right. Rational drug use also means using the drug when necessary (chloroquine in malaria) and more importantly, not using it when unnecessary (expectorant mixture in common cold). When the word ‘right’ is replaced by the word ‘wrong’ it becomes irrational drug therapy which is more frequent than assumed.

· Essential Drugs (ED) : are those that satisfy the health care needs of the majority of the population. Therefore they should be available at all times, in adequate amounts, in appropriate dosage forms and at affordable price.

RDT and ED are two sides of a coin-inseparable and mutually dependent on each other. Availability of essential drugs will undoubtedly lead to more rational drug use and rational use of drugs shall promote more production and supply of ED. It is the right of the medical fraternity to demand from the pharmaceutical industry for more production and supply of ED at affordable cost and the doctors should exercise their right.

Model List of ED (WHO) : 

The concept of ED was first time mooted by the World Health Organisation (WHO) in 1977 and the first list of ED was published in 1977. The list is revised every two to three years. Currently the 12th list (2002) is in use. It contains a total of only about 325 drugs and 550 formulations thereof. Of these, only 21 drugs (36 formulations) are in the form of Fixed –dose Drug Combination (FDCs), meaning that nearly 93% drugs should be used as a single drug formulation.

As against this, according to a rough estimate, approximately 1,00,000 drug formulations are marketed in India. According to a conservative estimate nearly 70% of them are FDCs. A large majority of these FDCs are non-essential or useless at the best and irrational or harmful at the worst.

· Fixed-dose Drug Combinations (FDCs): They are produced and used to meet the following objectives :

1.  To produce drug synergism in order to achieve a better therapeutic response than each      drug used alone. Atleast they must have additive effect, for ex. cotrimoxazole.

2. To reduce the incidence/severity of adverse effects of one drug by the other, for ex. atenolol + amlodipine, combinations of antitubercular drugs.

3. To provide convenience of administration and to reduce cost of drug, leading to better patient compliance, for ex. levodopa + carbidopa.

As against these, following are the demerits of majority of the currently available FDCs in India.

1. dosage alteration of one drug is not possible without alternation of other drugs.

2. differing pharmacokinetics of constituent drugs pose the problem of frequency of administration of the formulation.

3. overprescribing and polypharmacy leading to consumption of unnecessary drugs.

4. increased chance of adverse drug effects and drug interactions.

5. increased cost.

6. when a FDC has large number of ingredients (4 or more), as in the case of tonics, haematinics and cough mixtures, a doctor may not know what are the ingredients in the formulation he is prescribing.

· Selection of the right drug and formulation : In India, doctors get information about  various drugs largely from the medical representatives visiting them or from the promotional literature mailed to them by the pharmaceutical industry. More often a doctor consults various indexes like, Monthly Index of Medical Specialities (MIMS), Current Index of Medical Specialities (CIMS), Indian Drug Review (IDR) or Drug Index (DI) to get information on drugs. The claimed objective of these publications is to share information but hidden agenda is to promote the commercial interest. One gets lost in the ‘therapeutic jungle’. It becomes virtually impossible to choose the right medicine from plethora of drugs.

Therefore it is essential for a doctor to develop the skill of critically evaluating the available drug formulations for their rationality based on efficacy, safety, cost and convenience of administration before embarking on their use.

Towards meeting this goal, the present exercise of ‘evaluation of drug formulations’ is developed. Objective number (4) under ‘skills’ of Pharmacology learning contained in Regulations on Graduate Medical Education, 1997 of Medical Council of India also states, ‘scan information on common pharmaceutical preparations and critically evaluate drug formulations’.

Procedure  For  Evaluation  Of  Drug  Formulations:
1. The following three categories of drug formulations will be evaluated over 7 practical classes.

(i) drugs used in treatment of nutritional anaemia

(ii) drugs used for treatment of cough

(iii) antidiarrhoeal drugs

2. These analyses will be taken after the relevant topics are covered in theory teaching.

3. Each category analysis will be divided in two practical classes of 1 ½ hour each, on two consecutive practical days, one week apart.

4. In the 1st part, students will be involved in discussing the applied aspects of drugs in treatment of various disease conditions. They will be provided information on 4 drug formulations of the category as they appear in drug indexes, except the brand name and name of the company. As home assignment, a pair of students will discuss the formulations amongst themselves for the following aspects:

(a) Essentiality of each constituent drug and doses of essential ingredients. They will assign the status to each ingredient as essential / non-essential and state the dose as adequate, inadequate or excess.

(b) Work out the cost of therapy for the major indication and comment on it as affordable/non affordable for an average Indian patient.

(c) They will assign the formulation as rational / semirational / irrational as a whole and for the stipulated indications, giving reason/s to that effect.

(d) They will suggest their own ideal and rational formulation for given major indication, stating dose, route & frequency of administration and duration of therapy.

(e) Conclusions.

5. In doing so, students will have freedom to consult the relevant printed matter in the manual, books of  Pharmacology and Medicine, various indexes and may seek guidance from their teachers in the  pharmacology department or in clinical departments.

6. In second part, students will discuss formulations assigned to them by interactive methods to draw conclusions, with the help of teachers.

PRACTICAL-13 &14

RATIONAL DRUG THERAPY OF NUTRITIONAL ANAEMIA
Iron deficiency is the commonest cause of nutritional anaemia in India. Deficiency of folic acid may coexist with it, especially during pregnancy. Deficiency of other nutrients like vitamin B-12, Pyridoxine, cobalt, copper is very rare.

The goals of the therapy should be (a)  to correct  the deficiency of haemoglobin by administration of iron and / or folic acid  (b) to replenish the body stores of iron and (c) to detect and correct the underlying cause/s.

Oral administration of iron is always safer and better. Parenteral iron preparations (like iron dextran) are toxic and costly. They are rarely required.

Simple oral tablets of iron salts are always the best and cheapest. Syrups and liquids are unnecessary and costly except in young children and dysphagic patients.

Dried ferrous sulfate is as effective and no more toxic than more expensive preparations. Other equally good salts are ferrous fumarate and ferrous gluconate. Iron from ferric salts is very poorly available to the body.

Enteric-coated tablets and slow-release preparations are irrational and expensive. They produce less adverse effects, because they deliver lesser amount of soluble iron at the site of absorption.

Most haematinic preparations available in India are shotgun preparations as they contain not only iron and folic acid, but also Vit B-12 ; Vit C; other members of vitamin B-complex; trace metals like copper, cobalt and zinc; and biological products like liver extract, stomach extract and haemoglobin from animals. Such  'shotgun' haematinic preparations are highly irrational, expensive and tend to produce adverse effects. They dart in the dark and provide lesser amount of essential items like iron and folic acid while providing unnecessary items.

Vitamin  C  is  claimed  to  enhance  the  absorption  of  iron  by 30 % but one has to give

200 mg of it with every dose of iron, which no haematinic preparation provides. It not only increases the cost but also increases adverse effects of iron due to enhanced absorption. It is better to increase the dose of iron salt than to add vitamin C when more iron needs to be absorbed.

Vitamin B-12 is unnecessary in haematinic preparation since the small amount required by body is available even from vegetarian diet (legumes). It  increases the cost of therapy. Pure deficiency of intrinsic factor is yet not reported from India.   

Addition of stomach extract and liver from animal source is an irrational   practice. They add to the cost and produce adverse effects like allergic reactions. Purification of liver tends to destroy folic acid in it. It is better to use folic acid or vitamin B-12 in the pure form, when needed.

Availability  of haemoglobin containing syrups / capsules is very disgusting and highly condemnable. This haemoglobin is obtained from animal blood which can cause allergic reactions, allow growth of pathogens and go putrid to produce bad effects. Most importantly , haemoglobin is a poor source of iron. Each gram of  haemoglobin contains no more than 3.5 mg of elemental iron of which maximum 30% is available to the body. Thus for treatment of anaemia if one has to provide 18 mg of elemental iron to the body per day and if one wishes to give it by way of haemoglobin it will be at an enormous cost. The irony is that haemoglobin is not approved as a drug by pharmacopoeias world over. It is used only as poultry feed or dog feed. But in our country they make a big business.

In the recent years, several formulations of Iron Polymaltose Complex (IPC), usually alongwith folic acid, have been marketed in India with tall claims of superior efficacy, less adverse effects and better patient compliance. On the face of it, such preparations appear rational. However, it must be borne in the mind that being a ferric compound availability of elemental iron to the body will be poor (and therefore less adverse effects) and thus leading to poor therapeutic response. Moreover the cost is enormously high. In the same manner, other fancy preparations of iron (carbonyl iron) have no advantage over simple ferrous salts.

Even the essential drug list of World  Health Organisation (2002) includes only the following antianaemia preparations.

· Tablets containing ferrous salt ( 60 mg of elemental iron

· Solution for oral use  containing ferrous salt ( 25 mg of elemental iron per ml.

· Tablets of ferrous sulfate (60 mg) + folic acid (400 (g) 

· Tablets of folic acid each of 1 mg, 5 mg 

· Inj. folic acid - 1mg/ml ampoule

· Hydroxocobalamin Inj. 1 mg/ml ampoule

· Iron Dextran Inj. ( 50 mg as elemental iron/ 2 ml.

Finally, what is rational drug therapy of nutritional anaemia ?        

1. The treatment , after a correct diagnosis, is simple and cheap. It only requires  a little bit of knowledge of pharmacology, a little of logic and a pinch of arithmetic.

2. When indicated, always use ferrous salts with/ without folic acid only (note: a little compromise can be made by choosing a preparation additionally containing vitamin B-12 when preparations containing only iron and / or  folic acid are not easily available).

3. The therapeutic dose is : 100-200 mg of elemental iron/day i.e. 2-3 mg /kg per day. In children up to  5 mg/ kg/ day is allowed. Folic acid must not be more than 2 mg/ day.

4. Each tablet of ferrous sulfate is of 200 mg salt which is  equivalent to 60 mg of elemental iron. One tablet a day is sufficient for mild anaemia (Hb 10-12 G/dl). For moderate anaemia (Hb 7-10 G/dl) one tablet twice a day would suffice and for severe anaemia (Hb less than 7 G/dl) one tablet three times a day is necessary.

5. The treatment must continue with the same dose for 4-6 months. Haemoglobin level becomes normal in 1-2 months but replenishment of depleted iron stores is a slow process needing additional 3-4 months of continuous treatment with same dose.

6. To minimise the gastro-instestinal adverse effects of iron and to get better patient- compliance, start the therapy with the smallest tolerated dose of iron ( may be with a liquid preparation for short duration) and build the dose gradually to optimum dose.

7. While choosing any antianaemia preparation do consider :

· Rationality of product

· Cost of total treatment

· Quality of the formulations and

· Continuous availability

Class Exercise:

Q.1
Assign the status as essential/nonessential to all ingredients according to the given indication. 

Q.2 
Comment on the doses of essential ingredients as adequate/inadequate/excess.

Q.3 
Work out the cost of treatment for the major indication. Comment on it as affordable/ 

        
nonaffordable for an average Indian patient.

Q.4 
Assign the status as rational/semirational/irrational to the formulation as a whole 

       
giving reason/reasons for the same.

Q.5 
Suggest the structure of a suitable formulation for the major indication giving   

       
relevant information.

Q.6 
Carry home messages (conclusions).

PRACTICAL-14

FORMULATIONS: ANAEMIA

1. 
Ferrous fumarate IP 300 mg


Cyanocobalamine (VitaminB-12) 15 (gm IP


Folic acid IP 1.5 mg


Ascorbic acid IP 75 mg


Indication: Iron deficiency anaemia ( Hb – 9 gm %)


Dose: 1 cap two times daily for 2 months


Cost: 10 cap – 10 Rs.

2.
Hemoglobin 2 g 


Ferric ammonium citrate 125 mg


VitaminB-12 15 (gm


VitaminB-6 1.5 mg per 15 ml


Indication: Iron deficiency anaemia (Hb – 8 gm%)


Dose: 15 ml two times daily for 6 months.


Cost: 300 ml for 40 Rs.

3.
Ferrous fumarate 300 mg.


Vitamin B-5 mg.

Vitamin B-6 1.5 mg

Niacinamide 50 mg

Folic acid 0.75 mg

Vitamin B-12 7.5 (gm

Vitamin C 75 mg

Indication: Prophylactic therapy in pregnant women

Dose: 1 cap daily for 6 months

Cost: 20 cap – 10 Rs.

4.
Ferrous glycine sulphate equivalent to 

100 mg of Elemental iron

Folic acid 0.5 mg

Indication: Iron deficiency anaemia

Dose: 1 cap twice daily for 6 months

Cost: 10 cap – 15 Rs.

5.
Iron Dextran (equiv. 50 mg of elemental

Iron) per ml. 

Indication: Severe Iron deficiency anaemia (Hb – 6 gm%, weight – 50 kg)

Dose: calculate the correct dose, frequency and duration 

Cost – 2 ml Inj. – 4 Rs.

6.
VitaminB-12 15 (gm

Ferrous fumarate 350 mg.,

Vitamin C 150 mg

Folic acid 1.5 mg.

Indication: Iron deficiency anaemia ( Hb – 7gm%)

Dose : 1 cap twice daily for 1 month

Cost: 30 cap – 20 Rs.

7. 
Hemoglobin 2 gm

Elemental iron 25 mg

Calcium gluconate 50 mg 

VitaminB-6 1.5 mg

VitaminB-12 7.5 mg

Folic acid 0.5 mg

Indication : Iron deficiency anaemia

Dose : 15 ml twice daily

Cost: 200 ml – 50 Rs.

8.
Ferrous fumarate 300 mg

Folic acid 1.5 mg

Vitamin C 75 mg

Vitamin B-6 1.5 mg

Vitamin B-12 15 (gm

Zinc sulphate (monohydrate) 40 mg

Indication : Prophylactic therapy for anaemia in pregnancy

Dose : 1 cap daily for 4 months.

Cost: 10 cap – 10 Rs.

9.
Dried ferrous sulphate 150 mg

Folic acid 0.5 mg

Indication : Iron deficiency anaemia

Dose 1 cap twice daily for 6 months

Cost : 15 cap – 15 Rs.

10.
Iron Sorbitol cit. Acid complex 


Equiv. To 75 mg

Elemental iron per 1.5 ml

Indication: Severe Iron deficiency anaemia ( Hb – 6 gm%, weight – 50 kg ) not tolerating oral therapy.

Dose: calculate the correct dose, frequency and duration

Cost : 1.5 ml Inj – 12 Rs.

11.
Ferrous fumarate (elemental iron 115.5 mg) 350 mg

Vitamin B-12 15 (gm

Folic acid 1.5 mg

Vitamin C 150 mg

Indication: Iron deficiency anaemia ( Hb – 7gm%)

Dose : 1 cap twice daily for 1 month

Cost : 30 cap - 20 Rs.

12.
Haemoglobin 2.095 g.

Ferric Ammonium citrate 125 mg.

Vitamin B12 7.5 (gm.

Alcohol 0.87 ml (5. 5% v/v)per 15 ml.

Indication: Iron deficiency anaemia (Hb – 8 gm%)

Dose: 15 ml two times daily for 6 months.

Cost: 300 ml for 40 Rs.

13.
Ferrous fumarate 300 mg.

Folic acid 1.5 mg.

Vitamin B12 15 (gm.

Niacinamide 45 mg.

Riboflavin 5 mg.

Vitamin C 75 mg.

Indication: Prophylactic therapy in pregnant women

Dose: 1 cap daily for 6 months

Cost: 20 cap – 10 Rs.    

14.
Ferrous sulphate 150 mg.

Folic acid 0.5 mg.

Controlled release cap.

Indication: Iron deficiency anaemia

Dose: 1 cap twice daily for 6 months

Cost: 10 cap – 15 Rs.

15.
Iron Dextran equiv. To 50 mg of elemental Iron

Vitamin B12   500 (gm. Per ml.

Indication: Severe Iron deficiency anaemia (Hb – 6 gm%, weight – 50 kg)

Dose: calculate the correct dose, frequency and duration 

Cost – 2 ml Inj. – 4 Rs.

16.
Dried ferrous sulphate T.R. 60 mg.

Folic acid 1.5 mg.

Cyanocobalamine 15 mg.

Ascorbic acid 75 mg

Pyridoxine 1.5 mg.

Indication: Iron deficiency anaemia ( Hb – 7gm%)

Dose : 1 cap twice daily for 1 month

Cost : 30 cap - 20 Rs.

17.
Haemoglobin 1.5 g.

Vitamin B12 IP 2.5 (gm.

Folic Acid 0.3 mg.

Zinc sulphate 7 mg. Per 15 ml.

Indication: Iron deficiency anaemia (Hb – 8 gm%)

Dose: 15 ml two times daily for 6 months.

Cost: 300 ml for 40 Rs.

18.
Ferrous sulphate 525 mg.

Vitamin B12 12.5 (gm.

Liver desiccated (having Vitamin B12

Activity equiv. To 0.2 (gm)100 mg.

Vitamin C 75 mg.

Folic acid 1 mg.

Indication: Prophylactic therapy in pregnant women

Dose: 1 cap daily for 6 months

Cost: 20 cap – 10 Rs.

19.
Dried ferrous sulphate 0.195 g.

Copper sulphate 2.6 mg.

Magnesium sulphate 2.6 mg.

Indication: Iron deficiency anaemia

Dose: 1 cap twice daily for 6 months

Cost: 10 cap – 15 Rs.

20.
Iron Dextran (equiv. to 50 mg  of elemental iron) per ml.

Indication: Severe Iron deficiency anaemia (Hb – 6 gm%, weight – 50 kg)

Dose: calculate the correct dose, frequency and duration

Cost – 2 ml Inj. – 4 Rs.

21.
Cyanocobalamine 15 (gm

Ferrous fumarate 350 mg

Folic acid 15 mg

Ascorbic acid 150 mg

Indication: Iron deficiency anaemia ( Hb – 7gm%)

Dose : 1 cap twice daily for 1 month

Cost : 30 cap - 20 Rs.

22.
Glycerinated haemoglobin 1 g

Cupric sulphate 30 (gm

Mag. Sulphate 30 (gm

Zinc Sulphate 30 (gm

Ferric Amm. Cit. 100 mg

Alcohol 0.87 ml (absolute

alcohol 5.5%) / 15 ml

Indication: Iron deficiency anaemia (Hb – 8 gm%)

Dose: 15 ml two times daily for 6 months.

Cost: 300 ml for 40 Rs.

23.
Ferrous fumarate 350 mg

Vitamin B-12 15 (gm

Vitamin C 75 mg

Folic acid 1.5 mg

Indication: Prophylactic therapy in pregnant women

Dose: 1 cap daily for 6 months

Cost: 20 cap – 10 Rs.

24.
Ferrous fumarate 200 mg

VitaminB-12 15 (gm

Folic acid 1.5  mg

Indication: Iron deficiency anaemia

Dose: 1 cap twice daily for 6 months

Cost: 10 cap – 15 Rs.

25.
Iron Dextran equiv. to 50 mg Elemental iron 

Vitamin B-12 500 (gm

Folic acid 2.5 mg per ml.

Indication: Severe Iron deficiency anaemia (Hb – 6 gm%, weight – 50 kg)

Dose: calculate the correct dose, frequency and duration

Cost – 2 ml Inj. – 4 Rs.

PRACTICAL-15

RATIONAL DRUG THERAPY OF COUGH

Some Facts About Cough :
1. Cough is a protective reflex, which helps to expel irritant matter from the respiratory tract. This is necessary for preventing mechanical obstruction to breathing.

2. Cough is a common symptom of many disease conditions. When it is unproductive i.e. dry cough, it can become distressing to the patient and he may seek treatment from a doctor. Mild cough needs hardly any active therapy.

3. Any cough must be investigated and explained so that appropriate curative treatment can be given for the underlying disease. It is possible to find the cause of cough so as to provide definitive therapy. Cough can be successfully treated in more than 95 percent of patients. In short, definitive therapy eliminates cough. The best antitussive is removal of the cause of the cough.

4. When cough performs no useful function and when it is not possible to find out the underlying etiology or mechanism, nonspecific therapy is required to control, rather than to eliminate cough.

5. Important causes of cough include :

i) upper respiratory tract infections (most common), which are usually mild and self-limiting e.g. common cold, sinusitis etc.

ii) acute lung infections, asthma and pleural diseases where therapy of the underlying cause will relieve cough and

iii) chronic pulmonary diseases like chronic bronchitis, bronchiectasis, tuberculosis and lung cancer where symptomatic treatment for cough is essential alongwith the specific therapy.

Cough  Medicines : 

‘Cough medicines’ used for symptomatic treatment of cough often include (a) demulcents (b) cough suppressants (c) expectorants (d) mucolytics (e) mucosal decongestants (f) antihistamines etc. A brief comment on each is presented here.

(a) Pharyngeal Demulcents: Most drugs under this category include lozenges, troches, cough drops or linctuses, are available as over the counter (OTC) drugs and are widely advertised in public media. They  act by increasing the flow of saliva, the best natural demulcent which provides a protective and soothing effect. The ‘syrup’ part of most syrups serves the same function. Infact, salivary secretion can be effectively increased by simple means such as using a few lemon drops or candy sugar. Costly preparations like lozenges and troches containing multiple ingredients, are usually unnecessary and wasteful.

(b) Cough Suppressants: Narcotic antitussives with low addiction potential are fairly widely used. They include codeine, pholcodeine and noscapine. Non-narcotic cough suppressants which are widely used include : dextromethorphan, pipazethate, levopropoxyphene napsylate, chlophedianol, ethyl dibunate, piperidone, pimetine, oxeladine, benzonatate, carbetapentane, caramiphen etc.

Codeine, undoubtedly, is the best antitussive agent. There is  no evidence about the superiority of others over codeine.  Generally their freedom from toxic effects is overemphasized. For most of these drugs the paucity of good controlled clinical trials means that their effectiveness as specific cough suppressant agents remains uncertain, although no doubt many of the marketed preparations have a useful placebo effect.

All  cough suppressants are dangerous in the presence of excessive secretions as failure to expel them may produce mechanical obstruction and atelactasis of the lung.

(c) Antihistamines: Chlorpheniramine maleate, diphenhydramine and several other  antihistamines (H1-receptor antagonists) are included in cough suppressant mixtures. They have limited usefulness in cough due to post-nasal drip and    have little value in treatment of allergic bronchospasm. Sedation reduces cough and whatever little cough-suppressant action is claimed to be possessed by antihistamines is due to  their sedative, anti-cholinergic and local anaesthetic action. It must be remembered that there is little evidence to suggest that their anti-tussive action is in anyway specific and they may prove deleterious because of drying effect (atropine-like-action) on bronchial secretion.

(d) Bronchodilators: Orally   active     bronchodilators     like     salbutamol,   terbutaline,  

      orciprenaline,  ephedrine  or   aminophylline   are   sometimes   included     in    cough 

      remedies,but they are useful only when cough is due to bronchospasm.

(e)  Nasal  Decongestants:  Several nasal decongestants like ephedrine, pseudoephedrine,  

      phenylpropanolamine  and  phenylephrine  are  used  to  cause  decongestion of  nasal

      mucosa and thus clear the blocked nose. However, they are  sympathomimetic  agents 

      which can lead to catastrophic effects  like  accelerated  hypertension,  strokes, angina 

      pectoris and  even  myocardial  infarction  or  cardiac  arrhythmias  in  some  patients. 

      When  the  decongestant  effect  wears   off, this may be followed by after congestion.  

      Prolonged use of topical decongestants may lead to ‘rhinitis medica-mentosa’.

 (f) Expectorants: Many physicians and patients believe that expectorant cough medicines  

      are  beneficial  since  they  encourage  productive  cough  by increasing the volume of 

      bronchial secretion. But they are no better than placebo.

Presumably the aim of treatment with an expectorant drug is to make it easier for the patient to rid his airways of obstructive secretions so that the distribution of ventilation is improved, the effort of breathing is minimised and the irritation of excessive fluid in the airways is more readily relieved by coughing. The objective criteria of effective treatment would therefore include (1) a decrease in the stickiness of the secretions coughed up (2) an increase in the rate of mucous clearance and (3) physiological evidence of improved ventilation. The clearance of a large quantity of sputum  appears  to  give satisfaction to some patients with chronic productive cough, but the benefit is purely subjective and it is arguable whether an increase simply in the volume of sputum coughed up is a measure of an effective agent, since the hallmark of a useful expectorant must surely be to clear away excessive bronchial fluid rather than to promote its secretion. Considered objectively few if any of the numerous expectorant cough medicines available today can be said confidently to meet these three criteria of effective treatment. It is therefore, advisable to prescribe such preparations with a measure of scepticism and to avoid their prolonged use if no benefit is achieved. 

Drugs that have been traditionally used as expectorants include : guaiaphenesin, ammonium salts, potassium iodide, creosote, terpene hydrate, syrup tolu etc. There is little evidence to suggest that these agents increase the rate of mucociliary clearance or reduce sputum viscosity or increase sputum volume or improve ventilatory function.

In fact, expectorants are off springs of polypharmacy (giving several drugs together) and legacy of the infancy of modern medical science. Subsequent scientific evaluations could not establish their rationality, efficacy and also safety.

No wonder that they have been deleted from the texts of medical science. Standard texts-books of medicine and pharmacology do not index expectorants not to speak of advocating them for use in any clinical condition. In fact, water is believed to be the best agent available to facilitate the expectoration of secretions. Many patients with cough feel comfortable after a cup of hot tea or even hot water; and simple water-vapor inhalation has a beneficial effect in liquefying tenacious respiratory secretions.

(g) Mucolytics: Since  the  rheological  properties  and   the   degree  of  cross-linking  of 

      bronchial  mucus  are   important   factors   in   mucociliary   transport,  the   effect  of  

      mucolytic  agents,  particularly those which break disulphide bonds, have been widely 

      investigated. There is no doubt  that  several  of  these drug are effective in liquefying 

      sputum in vitro, but it is usually difficult to establish  whether   the patient obtains any 

      significant benefit.

Mucolytic drugs include acetyl-cysteine, bromhexine, carbocysteine, pancreatic dornase etc. These drugs are used in the hope that they may make the sputum thin and less viscid, so that it can be easily expectorated. But it should be  noted that the most commonly used mucolytic, bromhexine, is of doubtful merit. It may alter the flow properties of sputum but the evidence for clinical benefit or improvement in pulmonary function is conflicting. Its effect on mucocillary clearance in chronic bronchitis is no better than that of a placebo. It does not hasten recovery from severe asthma.

Bromhexine ( and Guaiaphenesin also), alongwith several other agents, is used for protussive therapy i.e. the treatment that aims to increase cough effectiveness with or without increasing cough frequency. However, studies available till date show that neither bromhexine nor guaiaphenesin is useful and effective for this purpose.

Conclusions:

1. Antitussives like codeine, noscapine or dextromethorphan are useful (as a non-specific treatment) in suppressing the unproductive cough.

2. All expectorants are equally useless. They serve as placebos.

3. Antihistamines have a limited role to play in the treatment of cough (only that due to allergic rhinitis or post-nasal drip).

4. Mucolytics have doubtful utility and should not be used as a routine.

5. Demulcents, chest rubs and other OTC drugs for treatment of cold and cough are useless, wasteful and sometimes harmful (e.g. allergy).

6. Cough is a common symptom of many short-lived and trivial respiratory infections (e.g. common cold) which lead to a few days annoyance and inconvenience before resolving naturally. Most families have a favorite medicine which is administered on such occasions and the universal need for such simple remedies is no doubt responsible for such innumerable proprietary preparations which are available over the counter. Many of these are mixtures of drugs of differing, often conflicting, properties e.g. the product may contain both an ‘expectorant’ and  'a cough suppressant’. These products probably owe their reputation to the placebo effect.

7. Unfortunately most of the proprietary preparations available as ‘cough remedies’ in India generally contain  a central cough suppressant, one or more expectorants, an antihistamine and a bronchodilator (not to talk of flavoring and coloring agents) in syrup base. Multiplicity of such preparations itself indicates that there is no ideal remedy for cough. Some of the ingredients present in such mixtures are no better than placebo, and those which are known to possess some pharmacological action are generally present in inadequate amounts.

8. The model list of essential drugs prepared by the WHO (2002) lists only ‘anti-asthmatic drugs’ (aminophylline, theophylline, beclomethasone, adrenaline, salbutamol and ipratropium bromide) and ‘anti-tussives’ (dextromethorphan). There is no mention of ‘expectorants’, ‘mucolytics’ or other drugs for cough under this section or elsewhere.

9. A notification of the Central Government dated 11.2.1991 considers the following combinations dangerous (i) more than one antihistamine (ii) a centrally acting cough suppressant with an antihistamine of high atropine potency (iii) anti-tussive and / or antihistamine with bronchodilators.        

Class Exercise: 

Q.1  Assign the status as essential/nonessential to all ingredients according to the given   

       
indication. 

Q.2 
Comment on the doses of essential ingredients as adequate/inadequate/excess.

Q.3 
Work out the cost of treatment for the major indication. Comment on it as affordable/ 

        
nonaffordable for an average Indian patient.

Q.4 
Assign the status as rational/semirational/irrational to the formulation as a whole 

       
giving reason/reasons for the same.

Q.5 
Suggest the structure of a suitable formulation for the major indication giving   

       
relevant information.

Q.6 
Carry home messages (conclusions).

PRACTICAL-16
FORMULATIONS: COLD AND COUGH 

1. 

Codeine phosphate
10 mg



Chlorpheniramine maleate
4 mg         per 5 ml



100 ml - Rs.25



Adults: 10 ml, 3 times a day



Indication: Dry unproductive cough

2. 

Diphenhydramine 
10 mg



Ammonium Chloride
100 mg



Sodium Citrate
60 mg



Menthol
1.5 mg       per 5 ml



100 ml Syrup - Rs.15



Adults: 10 ml  3 times daily



Indication: Cough associate with allergic bronchial asthma

3. 

Dextromethorphan
7.5 mg



Pseudoephedrine 
15 mg



Guaphenesin
50 mg        per 5 ml



100 ml Syrup - Rs.20



Adults: 5 ml thrice daily



Indication: Allergic Rhinitis with dry cough

4. 

Codeine phosphate
15 mg / 5 ml



120 ml Syrup - Rs.40.00



Dose: 5 ml thrice daily



Indication: Dry cough

5. 

Bromhexine 
8 mg



Pseudoephedrine
60 mg



10 Tablets - Rs.10



Adults: 1 tablet 3 times daily



Children: Not recommended



Indication: Respiratory and nasal congestion. 

6.       
Diphenhydramine 
15 mg



Ammonium Chloride
150 mg         per 5 ml



Sodium citrate
85 mg        



100 ml Syrup - Rs.18.00



Children: 6-12 years 5 ml 3 times a day

      

Indication: dry cough 

7.

Triprolidine 
                    
                         1.25 mg

      

Psuedoephedrine                                                 30 mg        per 5 ml

      

Dextromethorphan
                                        10 mg         



60 ml Syrup - Rs.16



Adults: 10 ml thrice a day.



Indication: Dry cough

8. 

Chlorpheniramine maleate
2.5 mg



Guaiphenesin
100 mg



Noscapine
15 mg         per 5 ml



Sodium citrate
60 mg 



100 ml Liquid - Rs.23.00



Adults: 10 ml 6 hourly



Indication: Productive cough

9. 

Guaiphenesin
100 mg



Dextromethorphan 
10 mg



Phenylpropanolamine 
25 mg         per 5 ml



Chlorpheniramine maleate
4 mg 



50 ml Liquid - Rs.26



Adults: 5 ml 4 times daily



Indication: Productive cough

10.

Dextromethorphan 
10 mg



Chlorpheniramine maleate
4 mg       per 5 ml



Menthol
0.1 mg           



100 ml Syrup - Rs.25



Indication: Dry cough

11.      Codeine phosphate
7.5 mg



Guaiphenesin                                                     30 mg



Phenylephrine 
5 mg         per 5 ml



Chlorpheniramine maleate
1 mg  



60 ml Liquid - Rs.10



Children : 2.5 ml twice daily



Indication : productive cough

12.     
Chlorpheniramine maleate                                      4 mg



Dextromethorphan  
  10 mg



Ammonium Chloride
240 mg        per 10 ml



Sodium citrate
240 mg



100 ml Liquid - Rs.20



Adults : 5 ml 3 times daily



Indication: Allergic cough

13.

Dextromethorphan
10 mg



Triprolidine 
1.25 mg
per tablet



Pseudoephedrine 
30 mg



10 Tablets  - Rs.8



Adults : 1 tablet  3 times daily



Indication : Dry cough

14. 

Chlorpheniramine maleate
 2.5 mg



Ammonium Chloride
125 mg     per 5 ml



Sodium citrate
55 mg           



120 ml Liquid  - Rs.16.00



Adults : 10 ml  3 times daily



Indication : Symptomatic treatment of cold with productive cough

15.
Dextromethorphan 
                                         5 mg



Chlorpheniramine maleate
2.5 mg



Guaiphenesin
50 mg       per 5 ml



Ammonium chloride
60 mg           



100 ml Syrup - Rs.20



Children: 5 ml 3 times daily



Indication: Symptomatic relief of dry cough 

16.
 
Bromhexine 
4 mg



Dextromethorphan 
5 mg



Chlorpheniramine maleate
2 mg          per 5 ml



Menthol
1.5 mg 




100 ml. Liquid - Rs.20.00



Children : 5 ml  3 times daily



Indication : Dry Cough

17.      
Diphenhydramine                                                8 mg



Ammonium chloride
100 mg



Guaiphenesin
50 mg       per 5 ml



Bromhexine 
4 mg



Menthol
1 mg                  



100 ml Syrup - Rs.25.00

      Children : 5 ml thrice daily



Indication : Productive cough

18.  

Chlorpheniramine maleate
4 mg



Codeine 
10 mg



Ammonium Chloride
125 mg      per 5 ml



Sodium citrate
62.5 mg



Menthol
1 mg 



100 ml Syrup - Rs.35



Adults : 10 ml thrice daily



Indication : Productive cough

19.    
Codeine phosphate   
15 mg / 5 ml

            120 ml Syrup - Rs.40.00

            Dose : 5 ml thrice  daily

            Indication: Dry cough

20.
   
Dextromethorphan  
5 mg

          
Chlorpheniramine maleate  
2.5 mg

           
Guaiphenesin 
50 mg          per 5 ml

           
Ammonium chloride  
60 mg       

           
100 ml Syrup - Rs. 20

           
Children : 5 ml 3 times daily

           
Indication: Symptomatic relief of dry cough 

21.
 
Diphenhydramine 
10 mg



Ammonium Chloride
100 mg



Sodium Citrate
60 mg       per 5 ml



Menthol
1.5 mg       



100 ml Syrup - Rs.15



Adults : 10 ml  3 times daily



Indication : Cough associate with bronchitis

PRACTICAL-17 

RATIONAL DRUG THERAPY OF DIARRHOEA

Introduction :

Diarrhoea is a very common problem in the tropical and subtropical countries and can be caused by a variety of conditions varying from infections and allergy to emotional disturbances. It is defined as the frequent passage of liquid  faeces with or without blood  or mucous.

Pathophysiology of diarrhoea :

· altered  mucosal morphology as in viral gastroenteritis, bacterial infection with tissue invasion e.g. shigellosis and radiation enteritis.

· secretory diarrhoea due to active secretion of ions by the small intestinal epithelium as in enterotoxigenic E.coli, cholera and carcinoid syndrome. 

· allergic diarrhoea as in food allergy.

· osmotic diarrhoea due to poorly absorbable, osmotically active substances as after ingestion of osmotic laxatives, in lactase deficiency and in malabsorption syndrome.

· drug induced diarrhoea as with antibiotics, quinidine, colchicine.

· miscellaneous  causes such as in neurological and endocrine diseases.

Common organisms leading to acute diarrhoea in different age  groups :

      Less than 4 months             -   Enteropathogenic E.coli

                                                       toxic shigella, salmonella

                                                  -   Enterotoxigenic E.coli

      Older children                     -   Rotavirus, Enterotoxigenic E.coli

                                                      Shigella, Giardia

      Adults                                 -   E.histolytica  

                                                      Enterotoxigenic E.coli 

                                                      Salmonella

                                                      V.cholerae

Common clinical features of acute diarrhoea :

· increased frequency of large liquid stools.

· vomiting in some cases.

· symptoms & signs of dehydration like excessive thirst, sunken eyeballs, dryness of              

      skin & mucous membrane, hypothermia, hypotension, thready  running pulse.

· acid-base or/and electrolyte imbalance.

· toxicity with high grade fever, CNS depression.

Treatment :

Treatment of diarrhoea consists of (i) specific treatment (ii) symptomatic treatment and (iii)  treatment of dehydration.

i) Specific treatment: of the diarrhoea depends upon the cause. Acute diarrhoeal  diseases may be due to viral, bacterial or protozoal intestinal pathogens. Specific therapy of diarrhoea would be easy if the responsible pathogen could be identified  quickly.

New born with suspected bacterial diarrhoea are treated  with parenteral ampicillin and gentamicin where as older children are given cotrimoxazole or nalidixic acid. It must be remembered that enterotoxigenic E.c.oli in older children and adults is usually self limited and may not require antimicrobial therapy and antimicrobial  therapy gives false sense of security. Severe diarrhoea due to enteropathogenic and enteroinvasive E.Coli may be treated by antimicrobials like cotrimoxazole or ampicillin or norfloxacin / ciprofloxacin. Patient suffering from cholera or cholera like gastroenteritis should be treated with tetracycline. 

Besides bacterial diarrhoea, acute giardiasis and acute intestinal amoebiasis constitute common and important causes of acute diarrhoea. Here the drug of choice for giardiasis is metronidazole while that for intestinal amoebiasis is metronidazole followed by diloxanide furoate. For acute intestinal amoebiasis the dose of metronidazole is 600-800 mg three times a day for 5-7 days and for giardiasis the dose must be one third of that for amoebiasis (200mg three times a day for 7 days). 

For viral diarrhoeas antibotics are of no use.

ii) Symptomatic and supportive therapy: Symptomatic treatment includes G1 protectives and drugs acting on G1 motility.

G1 protectives and adsorbants are mainly useful by virtue of their ability to adsorb noxious substances such as gases, bacteria and bacterial toxins. In addition, some of these possess an astringent action, while others protect the G1 mucous membrane from the irritants by coating it physically, but their usefulness is limited to the treatment of mild episodes of diarrhoea. These include bismuth salts, prepared chalk, light kaolin, pectin, activated wood charcoal etc. Bulk forming agents such as ispaghula, methylcellulose and sterculia are useful for diarrhoea in diverticular disease and for reducing the fluidity of faeces in patients with ileostomy and colostomy. However, all these agents are not of proven value in acute diarrhoea and act only as placebos. Nothing is lost, if they are not used. Food intake must continue during diarrhoea.

Antimotility drugs like codeine, diphenoxylate and loperamide have been used in acute diarrhoea to decrease the distressing symptom of frequency. These act on bowel muscle to delay the passage of gut contents, thus allowing time for more water to be absorbed.

Codeine (15-60 mg 8 hrly) activates opioid receptors on the smooth muscle of the bowel which reduce peristalsis and increase segmentation of contraction so that passage of contents is delayed and more water is absorbed. Tolerance may develop if use is prolonged, as may dependence (rarely). It should be avoided in patients with diverticular disease as it increases intraluminal pressure.

Diphenoxylate and loperamide are structurally related to pethidine and affect the bowel like morphine. Diphenoxylate is offered mixed with a trivial dose of atropine to discourage abuse (5 mg of diphenoxylate with  0.025 mg atropine 3-4 times per day). Nausea, vomiting, abdominal pain and depression of the central nervous system may be caused. In overdose, respiratory depression can occur. It is used to control colostomies. Loperamide (2-4 mg per day) may cause nausea, vomiting and abdominal cramps. Its potential for abuse appears to be low.

Antimotility drugs should not be used for acute diarrhoea in children, especially babies, for there is danger of causing paralytic ileus or respiratory depression which may occasionally lead to death. Oral rehydration salts are the treatment.

Drugs like aspirin, indomethacin, nicotinic acid, berberine, somatostatin have been evaluated as antisecretory agents but are not recommonded.          

Drugs like lactobacilli, muscarinic antagonists, enzymes,  multivitamin tonics have no place in cases of diarrhoea.

Sulphasalazine , mesalazine, 5- amino salicylic acid are specially useful in conditions like ulcerative colitis, acute Crohn's disease and inflammatory bowel diseases.

iii) Treatment of dehydration - Replacement therapy: It is the most important aspect of treatment of diarrhoea. Rehydration of patients using oral rehydration salts (ORS) alone has drastically reduced mortality rate in acute diarrhoea.

In most cases of mild to moderate dehydration which occurs in cases of acute diarrhoea, Na+, K+ and water are actively secreted from the gut mucosa and lost in the stools. However, nutrients like glucose, aminoacids and dipeptides continue to be absorbed. The carrier mechanism for the transport of glucose and that of sodium across the cell membrane are interlinked. As glucose is absorbed in the gut sodium is carried along with it. Sodium absorption prompts the absorption of water also. This is the physiological basis of the ORS therapy.

Many studies have shown that 90-95 % cases of diarrhoea can successfully be treated by ORS only. Very few patients require treatment by administering intravenous fluids. Various types of ORS available are briefly discussed below.              

1. WHO  recommended ORS  - Two types

            ORS-bicarbonate    ORS-citrate     New Revised Formula                         

         Ingredients                                Quantity            Quantity                   Quantity

                     Sodium chloride                           3.5 g.                  3.5 g.                        2.6 g.
                     Potassium chloride                       1.5 g.                  1.5 g.                        1.5 g.
                     Sodium bicarbonate                      2.5 g.                    -

                     Trisodium citrate                           -                        2.9 g.                         2.9 g.
                     Glucose (dextrose)                     20.0 gm              20.0 gm                     13.9 g.
                     Potable water                               1 litre                 1 litre                        1 litre
Both  the  WHO  ORS  provide  sodium 90 mmol, potassium 20 mmol., chloride 80 mmol., bicarbonate 30 mmol., citrate  10 mmol.,  and glucose 111 mmol per litre. The new revised (in July 2001) ORS formula sodium 75 mmol, potassium 20 mmol., chloride 65 mmol., citrate  10 mmol.,  and glucose 75 mmol per litre. 

The advantages  of   using  trisodium citrate dehydrate are (i) oral rehydration mixture becomes   more   stable   (ii)   decrease    in    stool  output  due  to   direct    effect   of trisodium citrate  in enhancing  the  absorption  of  sodium  and  water  from  the  gut. However, bicarbonate   ORS   is  preferred  for infants as their faecal losses of sodium are less. The above  recommended  ORS  should be freshly prepared daily and should be consumed   within   6   hours   if   kept   at   room   temperature and in 24  hours  if refrigerated.

2. Home  made ORS : can be prepared at home by mixing 1 teaspoonful (flat) each of table salt and sodium bicarbonate, 4 teaspoonful (flat) of sugar in 1 litre of drinking water. Cooked rice water may be added in place of glucose.

3. Cereal based ORS: Cereal such as rice contains various complex starches that are not as osmolar as glucose. Therefore, use of cereal based ORS which has less osmolality decreases stool output better than WHO ORS. Furthermore these starches are broken down at the border of the intestinal villi to hexoses mainly by disaccharidases. Therefore reabsorption of sodium is improved due to availability of more hexoses at the transport channel present on the surface of the villi. Furthermore rice contains 2-10% protein and amino acid like glycine,lysine,leucine and isoleucine which further help  the  co-transport  of  sodium  to  E. C. F.  (Extra cellular fluid)  from the lumen because absorption of amino acids and peptides is also coupled  with  sodium absorption. It also provides more calories than WHO -ORS. Among rice, wheat, maize and sorghum, rice was found to be the best agent to replace glucose in WHO-ORS. In a standard cereal based ORS 50 G/L rice flour can replace 20 gm glucose. Studies have revealed that cereal based ORS  reduced stool volume, frequency and also decreased the need for more ORS.

      It may be noted that home-made cereal based ORS containing rice-water or Sago Kanji are   far  superior   to   commercially  available preparations which are not only cheap, but are fresh as well.

4. Commercially available ORS : Disadvantage of commercially available ORS is that these are costlier as compared to home made and WHO - ORS. Often they do not conform to standard composition and may prove to be hazardous. In severely dehydrated patients of diarrhoea, intravenous route of fluid replacement is preferred in initial stage and later on maintained by ORS. However, most cases of mild to moderate dehydration can be managed by ORS only.

Some Facts About The Management Of Acute Diarrhoea :

· Although acute onset diarrhoea is most often of infectious origin, it is usually self limited and specific chemotherapy is seldom warranted or effective unless there is evidence of gastrointestinal erosion or systemic disease. Even when acute diarrhoeas are infectious, they could be of viral origin and antibiotics are useless in this situation. Many times in diarrhoea of bacterial origin also, antimicrobial  agents may not reduce the duration of symptoms and may aggravate the condition by opportunistic infection. Maintenance of water and electrolyte balance, either by intravenous infusion or orally with a glucose-electrolyte solution together with an antimotility drug (except in small children in some cases) is the mainstay of therapy in such cases. Oral rehydration therapy begun soon after the onset of diarrhoea is an effective component of therapy and often is lifesaving regardless of the origin of diarrhoea.

· The first line of treatment in acute diarrhoea, as in gastroenteritis, is prevention or treatment of fluid and electrolyte depletion. Almost 90-95% cases of diarrhoea can be treated successfully by ORS only if administered in the standard recommended composition. As a simple, effective, cheap and readily administered therapy for a potentially lethal condition ORT  must rank as a major advance in therapy. It is effective because glucose-coupled sodium transport continues during diarrhoea and so enhances replacement of water and electrolyte losses in the stool. One should remember the concentrations of sodium and glucose and use only those ORS which conform to it. WHO-ORS solution is safe even in infants if alternated with 'sodium free fluid' such as breast milk or water. For the sake of simplicity WHO advises routine use of this single solution (WHO-ORS) for diarrhoeal diseases rather than attempting to select one from multiple formulations according to etiology. Only for severely dehydrated  patients intravenous route of fluid replacement is necessary.

· According to notification by Ministry of Health and Family Welfare (Dept. of Health) on 7th Feb.1995, following  are the parameters for patent and proprietary ORS.

(a) Patent  and   proprietary   oral   rehydration   salts  on  reconstitution  to  1 L  shall contain:   sodium 50-90 millimoles, total osmolality -240 to 310 milliosmoles and

            dextrose : sodium molar ratio-not less than 1:1 and not more than 3:1.

(b) Patent and proprietary cereal based oral rehydration salts on reconstitution to one litre shall contain : sodium 50-90 millimoles, total osmolality - not more than 310 milliosmoles and   precooked rice   -  equivalent to not less than 50 gms and not more than  80 gms as total replacement of  dextrose.

(c) Patent and proprietary oral rehydration salts (ORS) may contain aminoacids in addition to oral rehydration salt conforming to the parameters specified above and labeled with the indication for  'Adult choleratic diarrhoea only'.

(d) Patent and proprietary oral rehydration salts shall not contain mono polysaccharides or saccharin as sweetening agent.

· Antimotility drugs are of secondary value in the treatment of diarrhoea. Use of these agents should  be reserved for the cases where frequency of diarrhoea is more and it is troublesome and incapacitating to the patient. In such cases number of doses of antimotility agent administered should be kept minimum on as and when required basis. Codeine, loperamide and diphenoxylate may produce dependence but loperamide is not well absorbed and does not significantly penetrate the brain and therefore is less likely to produce dependence. Loperamide also reduces gastrointestinal secretion which may contribute to antidiarrhoeal effect, therefore loperamide is preferred. Diphenoxylate is used only in combination with a trivial amount of atropine sulphate to discourage abuse. These agents should not be used for acute diarrhoea in children, especially babies, for there is a danger of causing paralytic ileus or respiratory depression.

· Drugs like kaolin, pectin, lactobacilli, muscarinic antagonists, multivitamins, tonics have little or no value in the treatment of acute infectious diarrhoea. They are no better than placebo and at times prove to be harmful.

· The model list of essential drugs  (WHO 2002) lists 'Drugs used in diarrhoea'.

1. Oral rehydration : (oral rehydration salts)  (glucose electrolyte solution) 

Sodium chloride      3.5 g.   

             Potassium chloride  1.5 g.

             Trisodium citrate dehydrate 2.9 g.

             glucose anhydrous 20 gm 

2. Anti diarrhoeal ( symptomatic ) drugs

             Codeine

             (represents  an  example  of  a   therapeutic   agent   i.e.  various  other  drugs like                                                                

             loperamide could serve as an alternative e.g. on cost ground).

· As far as possible, antimicrobial agents should be avoided for the treatment of diarrhoea even when bacterial cause is suspected because they may prolong, rather than shorten, the time taken to control diarrhoea as they may cause marked bacterial diarrhoea, carrier state or pseudomembranous colitis. Classical cases of amoebic and bacillary dysentry can be diagnosed by macroscopic and microscopic examination  of stool. Suspected cases may be treated by giving selective antimicrobials after stool examination and whenever in doubt stool culture is advisable.

· Prohibited anti-diarrhoeal marketed preparations by Drugs Consultative Committee and Drugs technical Advisory Board (Based on the report of expert committee on weeding out irrational/ harmful / subtherapeutic drugs) as dated on 8.2.1994.

1. Antidiarrhoeals containing adsorbents like kaolin, pectin, attapulgite, activated charcoal etc.

2. Antidiarrhoeals containing non-absorbable sulphonamides like phthalyl sulphathiazole, sulphaguanidine, succinyl suphathiazole.

3. Antidiarrhoeals containing neomycin, streptomycin and dihydrostreptomycin, their salts or esters.

4. Antidiarrhoeal formulations for paediatric use containing antimotility drugs like diphenoxylate, loperamide, atropine or their salts or esters or metabolites, belladonna, hyoscyanamine or their extracts or their alkaloids.

5. Antidiarrhoeal formulations containing halogenated hydroxyquinoline for the purpose of paediatric use.

6. Fixed dose combinations of antidiarrhoeals with electrolytes.    

Class Exercise:

Q.1
Assign the status as essential/nonessential to all ingredients according to the given indication. 

Q.2 
Comment on the doses of essential ingredients as adequate/inadequate/excess.

Q.3 
Work out the cost of treatment for the major indication. Comment on it as affordable/ 

        
nonaffordable for an average Indian patient.

Q.4 
Assign the status as rational/semirational/irrational to the formulation as a whole 

       
giving reason/reasons for the same.

Q.5 
Suggest the structure of a suitable formulation for the major indication giving   

       
relevant information.

Q.6 
Carry home messages (conclusions).

PRACTICAL-18
FORMULATIONS : DIARRHOEA

1. 
Ciprofloxacin 250 mg

       
Tinidazole 300 mg;  

       
10 tablets = Rs.60.00

       
Diarrhoea & Dysentery of protozoal origin

       
2 tablets BD for 10 days 

2.
Diphenoxylate hydrochloride 2.5 mg

        
Atropine sulphate 0.025 mg tablets

        
10 tablets = Rs.2.98

        
Symptomatic relief  of chronic diarrhoea 

        
2 tablets every 6 hrs. until diarrhoea is controlled

3.
Sodium chloride 1.25 g.

         
Potassium chloride 1.5 g.

         
Sodium citrate 2.9 g.

         
Dextrose anhydrous 27 g. per 35 g. powder

         
35 g. powder sachet = Rs.10

         
For replacement  of  fluid  and  electrolyte  loss  and  maintenance  of  hydration  in 

          
diarrhoea  due  to  organism  like Rotavirus E. Coli 

4.
Colistin sulphate syrup    12.5 mg/5 ml.

         
(12.5 mg=250000 units)

         
30 ml=Rs.18.00

         
Diarrhoea in infants and children caused by E.coli, salmonella and shigella.

         
Children : 5 - 15 mg/kg/day in 3 divided doses.

5.   
Diphenoxylate  2.5 mg

        
Atropine sulphate 0.025 mg

        
Furazolidone 50 mg, tablets

        
10 tablets = Rs. 2.00

        
Diarrhoea  due  to  bacterial  infections  

        
2 tablets every 6 hrs. until diarrhoea is controlled.

6.   
Sodium chloride 0.25 g.

        
Potassium chloride 0.3 g.

        
Sodium citrate 0.58 g.

        
Dextrose (anhy.) 4.6 g.

        
Lactic acid bacillus 60 million per 6 g. sachet

        
6 g. sachet = Rs. 2

        
Dissolve in 200 ml of water         

        
Replacement therapy of electrolytes and fluid in  mild  to  moderate  losses  caused

         
by  diarrhoea, dysentery and vomiting.

7.   
Tinidazole   100 mg

        
Furazolidone  35 mg per 5 ml suspension

        
60 ml = Rs.15

        
Amoebiasis

        
Children: 1-4 years : 2.5 - 5 ml q.i.d.

                            5 yrs and above : 5-7.5 ml q.i.d.

8.    
Loperamide  2 mg

         
Streptomycin sulphate 500 mg Cap.

         
4 Cap. = Rs.15

         
Acute  diarrhoea  of   bacterial  origin

         
2 cap. Stat, followed by 1 cap. after every loose stool Max. 8 caps/day

9.    
Sodium Chloride 0.25 g.

         
Potassium chloride 0.3 g.

         
Sodium bicarbonate 0.5 g.

         
Citric acid (anhy.) 1.154 gm.

         
Dextrose (anhy.)5.3 g/sachet, powder

         
5-sachet=Rs.10.00

          
one sachet to be dissolved in 200 ml of water

         
Mild to moderate dehydration associated with diarrhoea or excessive sweating.

10.    
Lactobacillus lactis  490 millions

          
Lactobacillus acidophillus 40 millions

          
Streptococcus thermophillis  10 millions

          
Streptococcus lactis 10 millions per amp. Powder

          
6 amp = Rs.40

          
Diarrhoea 

          
Adult : Prophylactic : 1 amp. per day

                        Curative        : 2-4 amps/day

 11.    
Loperamide tablets 2 mg.

          
10 tablets = Rs.4           

          
Symptomatic  relief   of  acute   and  chronic  nonspecific diarrhoea associated with 

          
inflammatory bowel disease.

          
Initially 4 mg followed by 2 mg. after each loose motion Max. 16 mg. per day

          
Children under 2 yrs.     :   Not recommended

12.   
Sodium chloride 0.125 g.

          
Potassium chloride 0.15 g.

          
Sodium bicarbonate 0.25 g.

          
Citric acid 0.577 g.

          
Dextrose (anhy.) 2.65 g.

          
Effervescent tablets

          
10 tablets = Rs.5.00

           
Dissolve in 100 ml of water

          
Mild to moderate dehydration associated with diarrhoea or excessive sweating.

13.   
Lactobacillus acidophillus 100 lacs

         
VitaminB-1  10 mg, B-2  10 mg,  B-6  3 mg,  B-12  15 (gm

         
FA-1500 (gm, niacinamide 100 mg,  Calcium. Pantothenate 20 mg

         
Vitamin C- 75 mg.  

         
10 caps. = Rs.16

         
Adjuvant to antibiotics diarrhoea

         
1 cap. one day

14.   
Furazolidone  100 mg

         
Metronidazole 300 mg

         
Homatropine methyl bromide 1 mg 

         
10 tablets = Rs.7

         
Diarrhoea & dysentery  of protozoal origin

         
Adult : 1 tablet tds for 7 days

 15.   
Sodium chloride   3.5 gm

         
Potassium chloride  1.5 gm

         
Sodium citrate 2.9 gm

         
Dextrose 20 gm, per 30 gm. Powder

         
30 g powder = Rs.9

         
Replacement and maintenance of electrolyte equilibrium in mild to moderate 

         
dehydration due to diarrhoeal disorders. Daily dose equivalent to patient's water 

         
requirement for maintenance and replacement losses.

16.   
Streptomycin base (as sulphate) 150 mg

         
Attapulgite  350 mg

         
Pectin  45 mg

         
Dried aluminium hydroxide  200 mg, per 5 ml gel

         
100 ml = Rs. 11.74

         
Bacterial Diarrhoea

         
Dose : 30 ml  q.i.d.

17.   
Loperamide  2 mg cap.

         
10 cap. = Rs.8.80

         
Symptomatic relief of acute and chronic nonspecific diarrhoea 

         
Initially 4 mg followed by 2 mg after each loose motion, Max. 16 mg per day

18.   
Sodium chloride 3.5 gm

         
Potassium chloride 1.5 gm 

         
Sodium citrate 2.9 gm.

         
Extruded rice (cooked rice base) 50 gm. Per 59 g powder 

         
59 g powder = Rs.15

         
Replacement and maintenance of fluid and electrolyte losses due to diarrhoea. 

         
Reduction of stool output in diarrhoea. Dosage equivalent to the patient's fluid and 

         
electrolyte requirement during replacement or maintenance phase of oral therapy. 

19.       Metronidazole 400 mg

            Furazolidone   100 mg

            Simethicone 50 mg tablets

            10 tablets =  Rs.  10 

            Diarrhoea and dysentery of protozoal, bacterial or mixed origin 

            Children    : 5 yrs. & above 1/2 tablets            ]  All t.d.s. for 7 days

                                1-5 yrs.            1/4 tablets 

20.      
Codeine sulphate 15 mg tablets

           
10 tablets = Rs.12.00

           
Symptomatic relief  of acute and chronic diarrhoea due to nonspecific origin

           
Dose 180 mg daily in divided doses

21.     
Sodium chloride  3.5 g.

            Potassium chloride 1.5 g.

            Sodium citrate  2.9 g.

            Anhydrous dextrose 20 gm per 30 g. powder

            30 gms = Rs. 10

            Replacement and maintenance of electrolyte equilibrium in mild to moderate  

            dehydration due to diarrhoeal disorders

22.     
Nalidixic acid 300 mg

            Metronidazole 200 mg tablets

            10 tablets = Rs.35.00

            bacterial diarrhoea

            Adults  : 2 tablets thrice daily 

23.       Furazolidone 30 mg

            Metronidazole (as benzoate) 100 mg

            Belladona tincture 0.15 ml per 5 ml suspension

            60 ml = Rs. 20

            Diarrhoea of mixed origin

           
10 ml  4 times a day or as required

24.      
Potassium chloride  1.5 g

           
Sodium chloride       2.5 g.

          
Sodium citrate          2.9 g.

           
Dextrose                  22 g.             29.16 g. sachet.

          
29.16 g = Rs.10

          
Replacement therapy of electrolytes  & fluid in mild to moderate losses 

          
caused by  diarrhoea, dysentery & vomiting.

25.  
Norfloxacin  400 mg

          
 Tinidazole    600 mg

           
10 tablets =  Rs. 45

          
Diarrhoea or dysentery of bacterial origin

          
Adult  : 1 tablet Bid. For 5 days Children : Not recommended.

PRACTICAL-19

PRESCRIPTION WRITING THROUGH PROBLEM BASED LEARNING

Introduction:

Prescription order is an important therapeutic transaction between physician and patients. It brings into focus the diagnostic acumen and therapeutic proficiency of the physicians with instructions for palliation of a disease condition or restoration of patient's health. Its format is officially regulated to ensure precision in the interest of safety and efficacy, and to prevent fraudulent misuse. It is thus a written order or a medicolegal document written by the physician to the pharmacist.
In traditional curriculum, practice of prescription writing becomes mechanical. Sometimes the students are expected to copy the prescribing behavior of their clinical teachers on existing standard treatment guidelines, without explanation as to why certain treatments are chosen. The need of improvement with supplementing sufficient background information and proper orientation is felt. Prescription writing through problem-based pharmacotherapy teaching is one such way, which can help the students appreciate the relevance of acquired information for appropriate or rational prescribing in a better way. It provides step by step guidance to the process of rational prescribing.

Objective:
The objective of this exercise is to develop self-learning and thinking process in the medical students early in their career while learning Pharmacology. The students will be learning how to prescribe effectively and judiciously for any given situation and also the skill of choosing and prescribing drugs logically and rationally.

Method: 

WHO has introduced the concept of " P"-drugs. “P-drugs or personal drugs are the drugs you have chosen to prescribe regularly and with which you have become familiar. They are your priority choice for given indications WHO- Guide to Good Prescriber” They will differ from country to country and between doctors. Students will be taught to make an inventory of possible treatments of any common disorder resulting in a set of first choice drugs called P (personal) drugs on the basis of their efficacy, safety, suitability and cost. Then they will be shown how to apply this set of P- drugs to specific patient problems using a six-step problem solving plan, consisting of:

(ii) Define or identify the patient’s problem.

(iii) Specify the therapeutic objective which can be explained by – what is the goal of treatment for a particular problem ? Is it to cure or to control or to prevent the disease or future complication or else to relieve symptoms.

(iv) Verify the suitability of your P-drugs and choose an appropiate treatment for this individual patient. If drug treatment is necessary for such a patient, decision is to be taken with respect to the drug to be prescribed /given.

It is to be remembered here that personal drug for a disease may not always be the most appropriate drug for every patient. In many patients it will be, but in some it may not be, because certain patient specific factors like extremes of age, pregnancy and lactation, concurrent medications, existing diseased conditions (hepatic or renal disease) may require alteration in searching a drug for a particular patient.

The process of "personal drug" selection is centered around the drug and indication. But for patient treatment, even if the disease is same, the patient related factors become important and need to be considered. There might be some factors or characteristics peculiar to the patient that render the personal drug unsuitable for him/ her.

(v) Write a prescription    [ See below ]

(v) Inform and instruct the patient

(vi) Monitor and / or stop the treatment  

How to write Prescription: 

It consists of the following:

Superscription: 

· Name and address of doctor

· Date

· Name, age, sex and address of patient (age is desirable for safety purposes)

· Rx is a traditional esoteric symbol, for the word recipe 'take thou'

Importance of superscription is to expedite the handling of the prescription   order and to avoid possible confusion with the medications intended for some one else. It is also the duty of pharmacist to verify the patient's name and age to monitor the prescribed dose.

Inscription: 

· Choice of drug name : best is to use generic names or non-proprietary or official names rather than using brand names. This eliminates necessity for memorising multiple drug names. 

· The name, strength of drug and its inert additives should be mentioned, both for the single ingredient drug and fixed dose- drug combinations (FDCs). This helps in rapid identification of drug and a quick estimate of the amount consumed and can help in the initiation of appropriate therapy in case of adverse drug reactions (ADRs) or accidental or deliberate over dosage. 

· Frequency and duration of administration.

· One should avoid using abbreviations since it frequently leads to errors.

· For decimals a zero should precede the decimal point where there is no other figure e.g. 0.5 ml not .5 ml.

· Do not abbreviate microgram, nanogram

· Prescription orders should always be written in metric system. Home / domestic measures or convenient kitchen utensils should not be used to measure as they are not uniform and accurate to indicate the metric unit of weight or volume desired for liquid drugs. Instead a calibrated dropper,  moulded plastic cylinders, measuring oral syringe, and graduated caps have been designed for administering liquid medications.

· A major factor, to be kept in mind while dispensing, is the mental state of a patient at the given time and potential toxicity of drug e.g. if a patient is depressed or has suicidal tendency one should not prescribe total quantities of drug that would prove lethal if all is taken at one time.

Subscription :

· Directions to the Pharmacist: e.g. send such number of capsules / send such number of tablets.

Importance of subscription is to reduce the communication gap between patient and physician and direct the pharmacist to detect any overdose of potent drugs for safety of patient and educate the patient about compliance and how to take medication.

Transcription:  

Instruction or direction to the patient regarding the use of medications prescribed. Here brevity, clarity and accuracy are especially important. This is required  

(a) to improve patient's compliance, and 

(b) to explain the patient about his or her illness and how the prescribed  medication will alter the disease process.

Signature of doctor with Registration number: only the registered medical practitioner can prescribe the drug.

An example of a prescription

Prescribe drug therapy for a male patient age 25 years, having fever and headache.

                                                                                            Dr.Anil B.Chauhan

                                                                                                               MBBS

                                                                                            4,New age shopping centre

S                                                                                          Station Road, Anand-388001.

U                                                                                         Telephone No. 57101

P                                                                                          Date:29.3.2001

E

R

S

C          Name of Patient : Mehta Nilesh O.

R          Age                    : 25 years, Sex- Male, Wt: 60 kg

I           Address              : 10, Jai-Mangal Society,

P                                       Amul Dairy Road,

T                                       Anand-388 001

 I

O          Telephone No    : 57211

N

                       Rx


 INSCRIPTION        Tablet Paracetamol 500 mg each

SUBSCRIPTION     Send such 10 tablets.


    Directions: One tablet to be taken at once. To repeat the tablet when                

    TRANSCRIPTION   temperature crosses101(F. Not more than six tablets to be taken in a      

     day. 










(Signature)

SIGNATURE                                                             Registration No.G-7447

At the end of this module, the student will be able to acquire cognitive, motor and communication skills that are necessary throughout a clinical career. Cognitive skills include choosing an appropriate drug from P-drug list, deciding what information or instruction is (or not) to be given and to monitor the result of treatment. Administering a drug is an example of motor skill. Imparting information and instructions to the pharmacists (prescription) and to the patient are examples of communication skill.

Example:

Mr. Harsh Goyal, 55 years old man is found to be hypertensive during routine medical examination by his company physician which takes place twice a year. He does not experience any complain regarding his increased blood pressure. Family history reveals that his father passed away at 68 years of age as a result of stroke. Physical examination reveals- his B.P.180/110 mm of Hg, weight 80 kg, height 5 ft. 11 inches. No other abnormality is found.

Exercise:

Q.1 
What is the patient's problem?

Q.2 
What is the goal of treatment in this patient?

Q.3 
Prepare a list of effective groups of drugs for the given condition/s.

Q.4 
Choose the effective group/groups of your choice for the given condition/s giving justification.

Q.5 
Choose the most appropriate drug/drugs from your chosen group/s of drugs based on efficacy, safety, suitability and cost, for this patient. 

Q.6 Write the prescription with suitable instructions and follow up plan for this patient.

PRACTICAL-20
1. A 40 year old male patient, a farmer by occupation, reporting of accidental exposure to heavy amount of an insecticide while he was working in the farm. He presents with irritation and watering of eyes, increased salivation, sweating, blurring of vision, breathlessness and abdominal pain when brought to casualty ward. On examination bradycardia was present. Patient was diagnosed to be complaining of acute organophosphorous poisoning.

2. A 46-year-old female patient complaining of severe pain, redness and watering of the eyes associated with nausea and headache. Tonometric examination reveals raised intra ocular pressure. (I.O.P. 60 mm of Hg). Diagnosis: acute congestive glaucoma. 

3. A 40 year old male patient who develops retention of urine for 12 hours following an appendicectomy operation. Diagnosis: post operative retention of urine.

PRACTICAL-21
1. A 52 years old housewife played Holi this year after a long time. She complains of occasional difficulty in breathing since then. Today ( one day after Holi) it has become worse and has come to you. You can hear her wheezing. Physical examination reveals all classical signs of an acute attack of bronchial asthma.

2. A 45 years old male comes to the clinic with complaints of breathlessness and cough. He has a past history of bronchial asthma. He normally takes salbutamol inhalation and beclomethasone inhalation during the attacks. He has taken 2 doses of beclomethasone and one dose of salbutamol before coming to clinic but it has not improved his condition. On examination, the patient is dehydrated with an expiratory wheeze. Diagnosis: acute severe bronchial asthma. 

3. A 30 year old adult male patient who complains of cough without expectoration for past one week. He is not able to sleep because of cough. Probable diagnosis is chronic dry cough. 

PRACTICAL-22
1. A 26 year old lady  complains of easy fatigability, breathlessness on exertion, palpitation, headache and dizziness. On taking the history it is revealed that she is pregnant with 6 months of amenorrhea. General physical and clinical examination is suggestive of anemia. Blood investigations show reduced hemoglobin level (8 gm per dl) and blood film examination shows hypochromic microcytic anemia.

2. A man aged 45 years came to you complaining of severe weakness and abdominal pain. History revealed that he was suffering from recurrent duodenal ulcer with hemetemesis and malena. He also mentioned that he took some vitamin and iron capsules for his symptoms. Blood reports showed Hb  = 5 gm/dl.

3. A female aged 28 years came with complains of easy fatigability, weakness, dizziness and soreness of the tongue. General physical and clinical examination is suggestive of anemia. Blood investigation show reduced hemoglobin level (6 gm per dl) and blood film examination shows megaloblastic anemia.

PRACTICAL-23

1. A 28 year old female patient pregnant for 26 weeks, who complains of headache & visual disturbances. On examination edema of feet, pitting on pressure, was present. After multiple readings and a careful follow up over a few days her B.P. readings were SBP 150 mm Hg and DBP 100 mm Hg. Urine examination shows albuminuria  Diagnosis : hypertension in a pregnant  woman.

2. A 35 year old male patient who comes with acute exacerbation of chronic bronchial asthma and  also is a known case of hypertension. His B.P. readings were SBP= 154 mm Hg and DBP=96 mm Hg. Diagnosis : hypertension with asthma.

3. A 65 years old male visited S.K. Hospital for health checkup plan. He only complained of headache and puffiness of the face in morning. He was found to be normal in every aspect except that his B.P. was found to be 180/90 mm Hg. Diagnosis: Isolated systolic hypertension

PRACTICAL-24
1. A 40 year old male patient who develops constricting type of chest pain and dyspnoea following lifting of heavy luggage. The pain is commonly felt retrosternally and radiates to left arm. A thorough clinical examination suggests that patient is suffering from acute attack of angina pectoris.

2. A 45 year old male patient presenting with severe pain and tightness in  the chest for last half an hour and is brought to the casualty department. The pain persists at rest and is associated with vomiting, sweating, pallor and dyspnoea. Clinical features, symptoms and signs are suggestive of acute myocardial infarction.

3. A 50 year old male patient, a chronic smoker, who complains of dyspnoea, cough, easy fatigability and swelling over lower limbs. On clinical examination blood pressure readings were SBP = 160 mm Hg and DBP = 100 mm Hg. Diagnosis: hypertension with congestive cardiac failure.

PRACTICAL-25
1. A 21 year old female patient  who complains of loss of sleep due to examination tension for last two days. Diagnosis: insomnia due to anxiety.

2. A 10 year old girl (26 kg weight), presenting with sleep deprivation due to convulsions and jerking of limbs, attacks lasting for about 30 seconds each. General clinical examination and history suggest that she is suffering from tonic-clonic seizures (grand mal epilepsy).

3. A 7 year old male child, (18 kg weight) whose parents complain that at times suddenly the child stops all sorts of activity, keeps starring to some object and fails to respond to their commands. Diagnosis: absence seizures (petit mal epilepsy).

PRACTICAL-26
1. A 50 year old male patient who presents with tremors at rest in one hand, difficulty in initiating movements, slowness of gait and stooped posture. After a thorough clinical and C.N.S. examination patient was diagnosed as suffering from parkinsonism.

2. A 40 year old male patient who develops tremor, rigidity and disturbed gait following haloperidol therapy (10 mg tablet/ day) for last 3 weeks. Diagnosis: drug induced parkinsonism.

3. A 23 year old female patient who complains of throbbing headache, accompanied by nausea, vomiting, blurring of vision and photophobia. She gets such attacks of headache 3-4 times in a month. Diagnosis: acute attack of migraine.

PRACTICAL-27
1. A 35 year old male patient who develops sudden excruciating pain in the great toe, associated with fever and anorexia. Blood investigations reveal leucocytosis, raised ESR and serum uric acid levels are raised above normal.  Patient is diagnosed to be suffering from acute gouty arthritis.

2. A 46 year old female patient who gives history of insidious onset of joint pain (small joints of fingers & toes), and  early morning stiffness. Pain increases on movement of affected joint. Diagnosis: rheumatoid arthritis.

3. A 40 year old obese female patient who complains of sudden onset of pain in epigastric region lasting for about 2 hours and some times upto 6 hours. A plain abdominal ultrasonograph shows presence of gall stones. Diagnosis : acute biliary colic.

PRACTICAL-28
1. A 18 year old male patient complaining of malaise, low grade fever, pain in throat and difficulty in swallowing for last 5 days. On examination tonsils are enlarged, congested and show follicles. Diagnosis: follicular tonsillitis. 

2. A 50 year old male complaining of fever with chills, cough with expectoration, pleuritic chest pain (pricking in nature) and breathlessness for last 5 days. Blood examination shows leukocytosis. Sputum examination shows presence of streptococcal pneumoniae. Diagnosis: acute lobar pneumonia.

3. A 10 year old male child (30 kg weight), presents with fever, sore throat, breathlessness, palpitation, anorexia, lethargy and joint pains. There is a past history of  streptococcal sore throat . On complete general and clinical examination diagnosis was acute rheumatic fever.

PRACTICAL-29
1. A 30 year old man having history of purulent urethral discharge, dysuria and meatal erythema. His blood smear shows leukocytosis and urethral swab culture yields neisseria gonococci. Diagnosis: acute gonococcal urethritis. 

2. A 30 year old man complaining of a sore on the penis for last two weeks. He has history of exposure about two months ago. Laboratory investigations confirm the diagnosis of primary syphilis.

3. A 30 year old female patient having history of fever with chills, burning micturition, increased frequency of urination and dysuria. Microscopic examination of urine shows plenty of pus cells and epithelial cells. Diagnosis: acute lower urinary tract infection.

PRACTICAL-30
1. A 20 year old male patient (52 kg weight), who came with the history of  scanty cough, low grade fever in the evening, weight loss and anorexia for one month. Investigations show raised ESR and lymphocytosis, sputum examination shows presence of AFB, x-ray chest suggests pulmonary tuberculosis. Probable diagnosis is uncomplicated pulmonary tuberculosis.

2. A 25 year old female patient (40 kg weight) who came with the history of fever and convulsions. She is a known case of pulmonary TB. Clinical examination shows signs suggestive of meningeal irritation. Probable diagnosis is tuberculous meningitis

3. A 40 year old man complaining of skin lesions over face, both thighs and trunk. On clinical examination macules and nodules are present. Macules are slight hypopigmented with ill-defined edges and have symmetrical distribution. Smear of skin scrapping shows presence of lepra bacilli. Diagnosis: multibacillary leprosy.

PRACTICAL-31
1. A 20 year old male patient complaining of fever with  chills on alternate day, nausea and vomiting for last 3 days.  His peripheral blood smear  examination shows trophozoites of  P.vivax.  Diagnosis: acute attack of  malaria due to P. vivax.

2. A 25 year old man complaining of fever with rigors, headache, nausea, vomiting and anorexia. He has past history of Malaria with completion of chloroquine treatment 3 weeks ago. Peripheral blood smear examination shows presence of gametocyte and ring form of P. falciparum. Diagnosis: malaria due to P. falciparum resistant to chloroquine.

3. Prevention of attack of malaria in a man of 40 years of age (weight 65 kg.) coming from U.S.A. to India for 15 days visit to meet his relatives.

PRACTICAL-32
1. A  30 year old woman complaining of colicky lower abdominal pain,  malaise, diarrhoea ( 5 to 6 motions per day), with mucous and blood for last two days. Macroscopic examination of stool shows dark coloured faeces mixed with mucous and blood. Microscopic examination of stool shows mucous,  RBC and trophozoites of E. histolytica. Diagnosis: acute amoebic dysentery (acute intestinal amoebiasis).

2. A 29 year old female (weight 65 kg.) after travelling for 7 days developed insidious onset of headache, high grade fever, vomiting, lethargy, anorexia and abdominal pain. Blood smear examination did not show presence of malarial parasites. Blood culture yielded growth of salmonella typhi. Diagnosis: typhoid fever.

3. A 25 year old woman complaining of purulent, profuse, frothy, offensive, greenish vaginal discharge and burning micturition. She is  having complaint of dull aching lower abdominal pain. Microscopic  examination of vaginal discharge shows presence of T. vaginalis. Diagnosis: trichomonas vaginal  infestation (trichomoniasis).

PRACTICAL-33
1. A 28 year old female having history of dry cough, malaise, decreased appetite, itching all over body, abdominal discomfort and diarrhoea (4-5 times/day) with mucus and blood for last 10 days. Blood smear examination indicates dimorphic anaemia with high eosinophil count. Stool examination for occult blood is positive. Microscopic examination of stool shows presence of ova of both roundworm and hook worm. Diagnosis: mixed roundworm & hookworm infestation with anaemia.

2. A 50 year old male patient coming from Porbander with complains of fever and swollen legs. Blood examination drawn at mid-night shows presence of microfilariae of W. bancrofti. Diagnosis: filariasis.

3. A 35 year old male patient complaining of vague abdominal discomfort and occasional vomiting. Microscopic examination of stool shows presence of eggs of Taenia solium. Diagnosis: Taenia solium infestation (Taeniasis).

PRACTICAL-34
1.  24 year old male patient complaining of frequent passage of loose watery stools (6-7 times) and vomiting (4-5 times) for last 12 hours. He attended a marriage party on previous night. On examination patient is moderately dehydrated. Probable diagnosis is acute gastroenteritis due to food poisoning.

2. A 26 years old bus driver has come to you with complaints of severe pain in epigastrium for last 2 days. Personal history reveals that he smokes 8-9 cigarettes a day and occasionally drinks alcohol. On examination, there is tenderness in epigastric region. He is diagnosed to be suffering from acute peptic ulcer.

3. A 42 years old male patient a chronic cigarette smoker, complains of heartburn especially after meals and eructations with bilious taste in mouth especially at night. On examination, patient is diagnosed to be suffering from GERD (Gastro Esophageal Reflux Disease).

PRACTICAL-35
1. A 7 year old female child (15 kg weight), who is on chloroquine therapy for last two days, develops  vomiting. Diagnosis : drug induced vomiting.

2. A 20 year old female,  who is known to vomit during journey. She wants to travel for about 6 hours in bus. Diagnosis : motion sickness.

3. A 35 year old man patient who complains of difficulty in passing  stools for last 5 days. Diagnosis : acute functional constipation.

PRACTICAL-36
1. A 50 year old male patient (80 kg weight), suffering from Type II diabetes mellitus.

2. A 18 year old boy complaining of increased frequency of urination, increased thirst and increased appetite for the past 2 months, still  the patient's parents complain that he does not gain weight. Fasting blood sugar level was found to be 196 mg/dl. A detailed clinical examination and investigations suggested insulin dependent diabetes mellitus (Type I diabetes mellitus). 

3. A 40 year old male patient (80 kg weight), with raised blood sugar levels (FBS = 224 mg/dl) and is  suffering from moderate hypertension S.B.P. =160 mm Hg  and D.B.P.= 100 mm. On urine examination albuminuria is present. Diagnosis : hypertension with  type II  diabetes mellitus.

PRACTICAL-37
1. A 35 year old male patient residing in Rajpipla who develops swelling in the thyroid region. Swelling is soft, symmetrical and enlarged to 2-3 times of normal thyroid on clinical examination.  Diagnosis : endemic goiter.      

2. A 30 year old female patient who presents with history of palpitation, weight loss and swelling of the thyroid region for past 2 months. On clinical examination and investigations serum T3 and T4 levels were found to be raised. Diagnosis: hyperthyroidism. 

3. A 21 year old girl is recently getting married who wants a contraceptive measure in the form of oral pills. 

PRACTICAL-38
1. A 45 year old male patient complaining of itching around gluteal and inguinal region. On examination well demarkated circinate pattern on both inguinal region and middle of thigh with central depression were found. Diagnosis : ring worm infestation (Tinea cruris).

2. A 16 year old female patient complaining of severe itching of the scalp, neck and shoulder. On examination oozing, crusting and hair matting are present.  Diagnosis: pediculosis.

3. A 17 year old male patient complaining of itching initially between fingers and later all over the body. It worsens at night.  Diagnosis: scabies. 

PRACTICAL-39
1. A 28 year old female having history of watery discharge from nose, sneezing, nasal congestion and headache off and on. Blood smear shows leukocytosis. X-ray shows maxillary sinus inflammation. Diagnosis: acute maxillary sinusitis.

2. A 18 year old boy complains of redness and watering of eyes with photophobia and mucopurulent discharge. On examination hyperemia of bulbar conjunctiva and hypertrophy of palpabral conjunctiva were present. Diagnosis: mucopurulent conjunctivitis.

3. A 46 year old male patient complains of  itching and scratching on the front of both lower limbs. On examination redness and swelling were present. Diagnosis: acute eczema. 
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PRESCRIPTION AUDIT

MEDICAL AUDIT :

Introduction:

The word audit conjures up the image of an officer checking accounts. Dictionary meaning of the word audit refers to official examination and verification of accounts or dealings. The word medical audit focuses on 'evaluation of health care' and not on finances. This is the basic difference between the formal audit and the medical audit. In a health care setting, medical audit is far more important than financial audit because it deals with human beings. Financial deficiencies can eventually be met but medical deficiencies may cost lives and loss of health which can not be reversed. Medical Audit, therefore, should become an article of faith for all concerned.

Concept for evaluation:

The evaluation for any health care facility can be determined by its efficiency and its acceptability to achieve the desired objectives. A number of inputs go into today's health care services such as money, manpower, equipment and time. The output of such services is patient care which does not lend itself to easy measurement. Any output has to be assessed considering above mentioned factors. Medical audit is an excellent tool to assess this output.

Definition:

Medical audit is an objective and systematic way of evaluating the quality of care provided by physicians. It is conducted mainly in the hospitals, assesses only the technical aspects of medical care, and often falls short in its objectives.  

Objectives of Medical Audit :        

1. To safeguard the interests of the patients who received the medical care against mal practices or inefficiency of any hospital system, staff or other factors.

2. To standardize working environment by finding out and overcoming the deficiencies, inadequacies, and limitations of manpower, machinery, money, methods etc. 

3. To provide a sound appraisal system of evaluating the effectiveness of the treatment to the doctors, staff members and paramedical personnel on one side and the management on the other side.

Guidelines for Medical Audit :

Aim:          It should be educational and relevant by itself and  not a  fault finding mission.

Standards: The word standard refers to level of care that has been decided as desirable to achieve. In developing countries the standards should be appropriate to the health services and should not overburden the information system and divert the staff away from their basic functions.

Why prescription audit is necessary? 

Drug therapy is the core of medical practice, but no drug is completely safe. It has been aptly said that there are no safe drugs but only safe doctors. Medicines should be used only when essential but in practice they are used too readily. Irrational prescribing is seen every where (east and west, in teaching and non teaching institutions), at all levels (seniors and juniors) and in all categories (family physicians, specialists, superspecialists).

Points for prescription audit:

1.  Format of the prescription 

2.  Indication   -  Drug used when indicated

                        -  Drug used when not indicated (over   prescribing)

                        -  Drug not used when indicated (under prescribing)

3.  Drug Schedule     -  Route (Safety and convenience)

                                  -  Dose

                                  -  Frequency

                                  -  Duration

4.  Efficacy             -    

5.  Safety                -

6.  Cost                   -

7.  Instructions to patients

Role of medical audit in changing prescribing behaviour: 

Rational drug therapy is more easily said than practised. Even in teaching institutes what is preached is not always practised. Administrative directives and restrictions or coercive methods are ineffective in changing prescribing behaviour. They may be counter productive and raise resentment and generate hostility. Persuasive education and audit are more effective and acceptable. This could be a group audit as well as individual audit. When small groups formally review the practice and outcome and keep written records of the proceedings, peer pressure on indifferent performers can be great enough for them to recognize and rectify their shortcomings.

Epilogue:

The motivation for medical audit is partly a realization that society has doubts and even resentment about the standards of medical care. This is true when viewed in the shadow of an enormous health bill and the visions of some doctors becoming rich at the expense of public ailments and illnesses. Inclusion of medical profession in the ambit of Consumer Protection Act (CPA) is a reflection of this scenario.

In a perfect and simple world medical audit would not be necessary.  Unfortunately this is not so. That is why audit is necessary. It can be productive. The medical profession must look critically at its performance all the time. Audit should be looked upon as a weapon to make health services more efficient.

Parameters of Prescription Audit :
1 - Format of the prescription: -
     Superscription, Inscription, Subscription, Transcription, Signature

2 - Whether the diagnosis is recorded? Final or provisional.

3 -  Number of drugs prescribed .

4 -  Whether drugs prescribed are by official/ pharmacological or / and brand names.

5 -  Choice of drugs for the given  condition.

       First choice/ Second choice / Third choice / Placebo.

6 -   Unnecessary/ Irrational/ Hazardous drugs.

     Unnecessary injections 

       Irrational drug combinations      

       Unnecessary drug or injection means a category of drugs or formulations not recommended for that particular condition in the standard text books. However, rational alternatives should  not be considered unnecessary.

       Irrational drug or drug combinations - i.e. a drug or drug combination not recommended in the standard text books of pharmacology or other reputed scientific medical literature. 

       Hazardous drugs: Drugs listed under the heading ' Banned and bannable drugs' (Voluntary Health Association of India, New Delhi, 4th Edition 1996 and other Indian Legislation).

7 -   Dose regime – Dosage form, dose, frequency & duration of treatment
8 -   Prescription  cost  is calculated using the prevailing prices of drugs given in the latest 

       volumes of Indian Drug Review, MIMS , CIMS or Drug Index. 

9 -   Status of  the prescription – Rational/Semirational/Irrational

10- Write the correct prescription for the condition in the light of above considerations.
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PRESCRIPTION AUDIT EXERCISE

EXERCISE –1

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                             Prescription
Female/54 years                       Rx,

Weight: 84 Kg                              Tab. Glyciphage   (  Metformin  HCL ) 
     

B.P. 180/110 mm of Hg                        500mg 11/2  at noon and 1 at night.

Diagnosis: Hypertension              Tab. Ditide  ( Triamterene  50mg, 

                   with NIDDM                     Benzthiazide  25mg )   1 ------  1/2


                                                Tab. Aspirin   75mg   1   O.D

                                                      Tab. Amlobet (Atenolol 50 mg,

                                                              Amlodipine 5mg)1 O.D.for 7 days

EXERCISE – 2

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                             Prescription
Female/54 years                          Rx,

C/o. Breathlessness        20               -Cap. Duralyn CR 400 mg 1 HS 
     

        Cough wheezing   days               (Theophylline-Controlled Release)

  Diagnosis:                                       -Tab.Cetzine 10 mg 1 HS  (Cetirizine) 

    Allergic bronchial asthma             -Piriton Expectorant 1 tsf TDS (chlorpheniramine

                                                            maleate 2.5 mg, ammonium chloride 125 mg,

                                                            sodium citrate 55 mg, per 5 ml.)

                                                          -Beclate inhaler

                                                            Two puffs twice daily (Beclomethasone

                                                            dipropionate).                               

EXERCISE – 3

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                             Prescription
Female/25 years                          Rx,

C/o. Fever with chills                        -Inj. Chloroquine (as phosphate) 40mg/ml; 
     

        Headache                 2 days         1 ampoule of 5 ml. IM stat.

        Bodyache,Nausea                      -Tab. Chloroquine phosphate 500 mg after 

PS-  Shows Malarial                           6 hours & then, 250 mg on 2nd day, 

        Parasites (Vivax)                         250 mg on 3rd day.

                                                           -Tab. Nimesulide 100 mg 1 BD x (3)d. 

Diagnosis :                                         -Tab.Ranitidine 150 mg 1 BD x (3) d.

         Malarial fever                           -Cap.Omeprazole 20 mg 1 HS x (3) d.  
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EXERCISE – 4

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                             Prescription
Female/60 years                            Rx,

C/o. Fever low grade                         -Tab.Sparfloxacin 200 mg 1 OD         
     

        Breathlessness          3 days       -Tab.Ralcidin forte 1 tds                       7 days

        Pleural chest pain                        (Paracetamol 500 mg, Chlorpheni-  

        Headache                                     ramine maleate 1.5 mg, Phenyl-      

O/E  Lt.side-Crepitations ++                ephrine hcl. 5 mg, Caffeine 16 mg;

        Occasional rhonchii ++                per tab.)                                              

Diagnosis :                                          -Tab. Asthalin 4 mg 1 tds. 

         Chronic asthmatic                        (salbutamol)    

         bronchitis

EXERCISE – 5

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                                                   Prescription
Patient's age -42 years           Hb     - 12.8 gm/dl.          Rx, 

Sex  - male                            TC      - 5900/cmm               Tab. Dolo-650 1 tds x (3) days

Fever,bodyache,                    DC     - N67  L33 E0  B0                 (Paracetamol)

uneasiness-2 days                  MP    - Not seen

                                              Urine - NAD                  

Diagnosis : Viral fever                                

EXERCISE – 6

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                             Prescription
M/30 yrs. H/o Smoking                              
Rx,

Diarrhoea - 2-3/day                                            

                   for last 7 days                             
- Tab. Doxy-1 1 BD

Colicky abdominal pain                                    (Doxycycline 100 mg)

stool having mucus, no blood          
- Tab.Metrogyl 400 mg 1 tds


   (Metronidazole) (7) days

H/o Chronic diarrhoea 7 months
- Follow up after 7 days

Diagnosis ? Dysentery 
- No milk with drugs

Amoebic / Bacillary
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EXERCISE – 7

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data 
Prescription
M/50 yrs. H/o smoking 
- SRD
Pain in legs, arms,       
- Stop smoking

chest off and on             x (5) days
- Tab. Atenolol

Dysponea on exertion            
50 mg 1-0-0           

 B.P.: 170-110 mm of Hg
- Tab.Alprax 0.5 mg 

After rest 150-100 mm of Hg
(Alprazolam)

RS    -  NAD
½  - ½ - 1

CVS -  NAD
- Tab. BC  0 - 1 - 1

Diagnosis :
- Tab. Nimesulide 100 mg

Hypertension detected first time
1 - 0 - 1    (7) days 

with anxiety state


Adv.


ECG, X-ray chest PA, fundus examination.
EXERCISE – 8

Audit the following prescription given to a patient and rewrite the correct prescription.

        Patient data                                             Prescription
Patient's age - 50 yrs.
Rx,

Sex - female

History & clinical findings:
- Tab. Corized-P 1 t.d.s.  (15)

Fever with chills
- Cap. Amoxil 1 t.d.s.     (15)

Cough, throat pain 
- Syrup Phensedyl  

rhinitis   3 days
   linctus 1 t.s.f., t.d.s. (125 ml)


- Tab.Calpol 500 mg

Final diagnosis :
   2 SOS                          (10)

URTI (viral origin)

Tab Corized-P    - Paracetamol  500 mg

                              Phenylpropanolamine HCl 25 mg

                              Chlorpheniramine maleate 4 mg

Cap. Amoxil       - Amoxycillin 250 mg.

Syrup Phensedyl - Codeine phosphate 10 mg              per

                              Chlorpheniramine maleate 4 mg    5 ml

Tab. Calpol         - Paracetamol 500 mg   

EXERCISE - 9 

Audit the following prescription given to a patient and rewrite the correct prescription.

         Patient data                                             Prescription
F/52  years.                                                    Rx

Fever with rigor - 2 days 
   Tab Glynase (Glipizide)   [10]

Pain during micturation - 2 days 
    0------1/2------1/2

Epigastric pain- 2 days
    Tab Norflox (Norfloxacin 400mg) [14]

H/o hyperacidity & diabetes
    1-------0---------1 

mellitus is present.
    Tab Ocid (Omeprazole 20mg) [10]


    1-------0---------0

Final Diagnosis:

Urinary tract infection with

NIDDM & Acid Peptic Disease.
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LITERATURE AUDIT

Since the first report on the selection of essential drugs was published in 1977, the concept of essential drugs has become widely recognized as useful. It has provided a rational basis not only for drug procurement at national level but also for establishing drug requirements at various levels within the health care system. In fact, many developing countries have already selected essential drugs according to their needs and the related programmes are, in some cases, in an advanced stage of implementation.

In order to ensure that an essential drugs programme is adequately instituted at national level, several steps are advised. One of these steps is, concise, accurate and comprehensive information on the use of essential drugs should be available to all prescribers in a format that is appropriate to their responsibilities and level of training.

The drug information sheets should be organised in the following format:

1. International Nonproprietary Name (INN) of each active substance, and recommended dosage form.

2. Pharmacological information : brief description of pharmacological effects and mechanism of action.

3. Clinical information :

3.1 Indications: whenever it is thought appropriate, simple diagnostic criteria should be provided.

3.2 Dosage regimen and relevant pharmacokinetic data:

3.2.1 Average dosage and range for adults and children.

3.2.2 Dosing interval.

3.2.3 Average duration of treatment.

3.2.4 Special situations, e.g., renal, hepatic, cardiac or nutritional insufficiencies which require either upward or downward dosage adjustments.

3.3 Contraindications.

3.4 Precautions (with reference to pregnancy, lactation, age etc.)

3.5 Adverse effects (quantitate by category, if possible)

3.6 Drug interactions (to be mentioned only if clinically relevant; drugs used for self-medication should be included).

3.7 Overdosage:

3.7.1 Brief clinical description of symptoms

3.7.2 Non-drug treatment and supportive therapy

3.7.3 Specific antidotes

4. Pharmaceutical information.

Pharmaceutical companies manufacture the drugs. They usually provide the information sheets / package inserts/ brochures for their products. Though, they should provide the scientific information for their products, largely such information is prepared from commercial angle and for marketing of their products rather than giving scientific information.

Often the companies provide the information which is incomplete, irrelevant & having tall claims. Therefore it is necessary that these information sheets / brochures / literature provided by the pharmaceutical companies should be evaluated on the basis of above points.  In addition to this one should pay attention to the following points:

1. Physical presentation: quality of paper, print, colour etc.

2. Figures, diagrams, tables, pictures, cartoon etc.

3. Quality of statements made i.e. broken, convenient statements ; and their source

4. References: their authenticity, time of publication etc.

5. Cost, if mentioned.          
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PHARMACOVIGILANCE

Drugs prescribed for disease are themselves the cause of a serious amount of illness (adverse reactions), ranging from mere inconvenience to permanent disability and death. It is now recognized that there is a need of surveillance of all intended and unintended effects of drugs on human health be it an old or new drug. The aim is to obtain data of scientific quality for rational and safe use of drugs. So PHARMACOVIGILANCE is a process of identifying, evaluating and responding to adverse drug reactions and safety issues about medicinal products. Another important function of Pharmacovigilance is to provide warning signals with regard to previously unknown adverse drug reactions (ADR).

Definitions:

1. Adverse reaction: A response to a drug which is noxious and unintended, and which occurs at doses normally used in man for the prophylaxis, diagnosis or therapy of disease or modifying a physiological function.

2. Side effects: Any unintended effect of a pharmaceutical product occurring at doses normally used in man which is related to pharmacological properties of the drug.

3. Toxic effect: A direct action of the drug, often at high dose , damaging cells, e.g. liver damage from paracetamol overdose.

Types of ADRs:

      A  -  directly related to pharmacolgical action of drug e.g. hypokalaemia  with digoxin

      B  -  idiosyncratic + genetically determined  e.g. acute intermittent porphyria due to

              Sulphonamides in patients with G-6 PD deficiency.

      C  -  associated with long term use of drugs tardive dyskinesia with neuroleptics.

      D  -  Teratogenicity or carcinogenicity 

      E   -  abrupt stoppage of drug with cortocosteroids

Severity:

     
Minor    
:
no treatment / antidote or hospitalization required. Drug is continued.

     
Moderate
:
change in drug therapy required, specific treatment, increase in hospitalization by          at least for one day.


Severe 
:
potentially life threatening, caused permanent damage or require intensive medical care.


Lethal 
: 
directly or indirectly contributed to death of the patient.

Causality
: 
is determination that the event is an ADR and that there is no other alternative explanation for it. Karch and Lasagna have proposed the following degrees of certainty for attributing adverse events to drugs in causality establishment:


DEFINITE

-Adverse events corresponds to what is known of drug

                      


-Event ceases on stopping the drug

                      


-Event returns on restarting drug


PROBABLE 
-Adverse events corresponds to what is known of drug

                       

-Ceases on stopping drug

                       

-Not reasonably explained by patients' disease


POSSIBLE 

-Adverse event does not correspond to what is known of drug

                    


-Could readily have been the result of patients' disease or other therapy


REMOTE   

-Adverse event does not meet the above criteria.

ADR SURVEILLANCE - PHARMACOVIGILANCE

WHY


-
Animal study results cannot be exactly extrapolated to humans. Fallacies known to occur frequently


-
Pre-marketing clinical studies are done on limited number of patients, rare ADRs go undetected


-    
Long term effects of drugs are not studied properly

      -    
Certain population subgroups ( children, pregnant women) are not included in clinical trials of drugs

    
-    
Investigator bias may occur.

HOW


Post marketing surveillance (Phase IV clinical trial)  can be done in the following ways:


-
Voluntary reporting


-
Intensive surveillance


-
Disease based case control surveillance


-
Prescription event monitoring


-
Clinical trial attachment

SPECIFIC LEARNING OBJECTIVES 
At the end of this practical , the students shall be  able to:


-
Realize  the importance of identification of  adverse events during clinical practice and need to correlate them with drug therapy


-
Define and identify adverse drug reactions, list the types and differentiate between them


- 
Develop an approach to predict, detect, confirm and communicate adverse drug reactions


-    
Recognize ADRs due to polypharmacy which also include drug interactions


-    
Outline the approach of preventing and treating ADRs


-    
Appreciate the need for reporting ADRs


-    
State minimum information needed while recording or reporting ADRs.

PROTOCOL FOR ADR REPORTING

PART -I CASE HISTORY

(To be filled for any patient)  

1. Sr. No.






2. Date:

3. Hospital record No. :

4. Registration  No. :

5. Name of the Patient :

6. Address ( Complete) :

7. Age (Years) :

8. Sex : Male / Female :

9. Weight (Kg) :

10 Relevant medical history : 

(i.e. allergies, environmental exposure, previous drug reactions, family history of ADR). 

11 Provisional Diagnosis :

12 Final Diagnosis :

13 Secondary or associated diseases : 

14 Investigations :

15 Treatment schedule : (including traditional medicines)

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

       No                      Drug Name                  Each Dose   Route     Frequency     Total Daily Dose                                           

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

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

16 Follow up :

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

      Date                                     Findings                                          Treatment

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

PROTOCOL FOR ADR REPORTING

PART -II ADVERSE DRUG REACTION REPORT
( To be filled for a drug causing/ suspected to have ADR )

17 Whether ADR is suspected ? Yes / No

18 Date of onset of reaction :

19 Date when reaction stopped :

20 Description of ADR :

21 Details of the suspected drug(s) leading to ADR :

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

 No.     Drug Name                When the Drug started    Route   Total Daily Dose    Duration                                                  

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

  1

  2

  3

  4

  5

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

22 Investigations carried out (including biopsy) for confirming ADR, if any :

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

   No.                                   Investigation                                            Results

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

   1

   2

   3

   4

   5

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

23 Treatment of reaction :

24 Date of start of treatment of ADR :

25 Date of end of treatment  of ADR :

26 Treatment with suspected drug :

a. Continued 

b. Discontinued

c. Dose reduced

27 Did the reaction end after stopping the drug ? : Yes / No

28 Did the reaction reappear after reintroduction of the drug ?

     Yes / No

29 Outcome of ADR management :

a. Alive with sequelae

b. Recovered

c. Still under treatment

d. Died

e. Lost to follow up

30 Final assessment :

a. Definite 

b. Probable

c. Possible 

d. Conditional 

e. Doubtful

33 Principle type

a. Type-A (Augmented)

b. Type-B (Bizarre)

c. Type-C (Continuous)

d. Type-D (Delayed) 

e. Type-E (Ending of use)

34 Additional information, if any:

35 Remarks :
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EHTICS IN PHARMACOLOGY

"If a person commits 1000 mistakes following ethics, it is certain that without ethics he 

  
will be committing 100000 mistakes" (Swami Vivekanand)

Ethics are defined as:

· a discipline dealing with what is good and bad and with moral duty and obligation

· a set of moral principles or values 

· a theory or system of moral values 

· the principles of conduct governing an individual or a group 

As in every sphere of life, Medical Profession has also moral duty and obligations, and so is in the field of Pharmacology.

Ethics in Pharmacology are most important when it comes to the interaction of Doctors and Drug companies.

Studies from several countries show that 80%-95% of doctors regularly see drug company representatives despite evidence that their information is overtly positive and prescribing habits are less appropriate as a result. Many doctors receive multiple gifts from drug companies every year, and most doctors deny their influence despite considerable evidence to the contrary. Industry interactions correlate with doctors' preferences for new products that hold no demonstrated advantage over existing ones. There is decrease in the prescribing of drugs by generic name and a rise in both prescription expenditures and irrational prescribing. The number of gifts that doctors receive correlates with beliefs that drug representatives have no impact on prescribing behavior. 
Accepting meals and expenses for travel or accommodation for sponsored educational meetings is common despite evidence that this is associated with an increase in requests for prescribing of the sponsor's drug. Most doctors attend company-sponsored events providing continuing medical education, yet evidence shows that these preferentially highlight the sponsor's drug. Many professional societies rely heavily on industry sponsorship, just as their medical journals rely on drug company funded trials, company advertisements, company purchased reprints, and company sponsored supplements— despite the consequent conflicts of interest and evidence that sponsored supplements are more promotional than other articles. 
Strong and consistent evidence shows that industry sponsored research tends to draw conclusions favourable to industry and industry sponsored studies were much more likely to reach conclusions that were favourable to the sponsor than were non-industry studies. The explanations for the "systematic bias" in results is not that sponsored science is bad science but rather that the scientific questions being asked reflect the self-interest of the sponsor. The concern is that the evidence base of healthcare is being distorted fundamentally. 

Medical Profession and Pharmaceutical Industries are entangled to one another like strings of rope.

Forms of entanglement 

· Face to face visits from drug company representatives

· Acceptance of direct gifts of equipment, travel, or accommodation

· Acceptance of indirect gifts, through sponsorship of software or travel

· Attendance at sponsored dinners and social or recreational events

· Attendance at sponsored educational events, continuing medical education, workshops, or seminars

· Attendance at sponsored scientific conferences

· Ownership of stock or equity holdings

· Conducting sponsored research

· Company funding for medical schools, academic chairs, or lecture halls

· Membership of sponsored professional societies and associations

· Advising a sponsored disease foundation or patients' group

· Involvement with or use of sponsored clinical guidelines

· Undertaking paid consultancy work for companies

· Membership of company advisory boards of "thought leaders" or "speakers' bureaux"

· Authoring "ghostwritten" scientific articles

· Medical journals' reliance on drug company advertising, company purchased reprints, and sponsored supplements

Summary points 

· Entanglement between doctors and drug companies is widespread, and evidence shows that interactions with industry influence doctors' behavior 

· Evidence is strong that sponsored research tends to produce favourable results 

· Leading academic institutions are currently debating the rules governing relations between researchers and sponsors 

· Pharmaceutical expenditures are rising rapidly, and entanglement may undermine rational prescribing strategies 

· Critics argue that a culture of industry gift giving creates entitlements and obligations for doctors that conflict with their primary obligation to patients

      
For further details please consult the following:

            Reference-1: "No more free lunches". Editorial: BMJ 2003; 326:1155-1156 (31 May).        

            Reference-2: "Drug-makers and Doctors in Bondage by Choice". Editorial: BODHI 54 (Sept.-Oct.2003);97-99. 

A Doctor's pledge for promotion of Rational Drug Therapy 

(Ten Commandments.)

      Rational practice and ethics are integral part of each other. If a doctor is rational in his approach to treating a patient, to a very large extent, he will be    ethical as well. One can practice the following principles in order to practice rationally and ethically. 

When you start your career as a doctor, you can choose any one of the following to start with. Once you develop confidence to put it in practice, continue it and go over to next item and so on till you practice all of them. Share your experience with other colleagues and encourage them also to adopt them and put in practice.

1. I will prescribe only essential and rational drugs.

2. I will prescribe drugs rationally i.e. only when necessary and in the right manner.

3. I will prescribe fixed dose drug combinations (FDCs) as little as possible and only when                 necessary.

4. I will give injections to patients as sparingly as possible

5. I will try to prescribe the cheapest available drugs.

6. I will not accept samples of drugs for use by me/my family members/ relatives/friends. If I accept them, I will use them only for needy patients.

7. I will not accept any gift from any pharmaceutical company / medical representatives / business organisations dealing in pharmaceuticals or surgical items.

8. I will not accept any courtesy-snacks / lunches / dinners / accommodation / shopping facility from commercial interests offered in scientific meetings / seminars / symposia / conferences /social gatherings etc.

9. I will not be a part of any activity, directly or indirectly, connected with the promotion of drugs of no merit, including unscientific / unethical clinical trials.

10. I will educate my patients / community for rational use of drugs, more importantly for maintaining the Health. I will support the movement of banning irrational/hazardous drugs in our country at all levels.

Conclusion:

Rational drug therapy and ethics are integral part of each-other.

CASE OF DR. MAHAMANAV SATYAVADI

     Dr. Mahamanav Satyavadi practices in Ahmedabad for the last 25 years. He is one of the most well known neurophysicians of the country. He is considered to be a role model for many young physicians and neurologists. His prescriptions are freely copied by other doctors. He has a roaring practice and has earned a lot of money and fame.

     Dr. Mahamanav Satyavadi was invited to deliver a guest lecture on "Mental retardation and its treatment" at the 30th annual conference of Association of Physicians of Western India, held at Panaji, Goa on 27th & 28th December, 2003. Dr.Satyavadi's trip, alongwith his wife and two teen-age children, was arranged in a flight from Ahmedabad to Panaji by the "Robinhood Pharma Ltd." who manufactures BRAINVITA, one of the leading brands of piracetam, which sales widely across the country. Dr.Satyavadi and his family were housed in the Royal suit of Hotel Leela Penta, a seven star hotel, as the guests of "Robinhood Pharma Ltd.' The family's local hospitality, including local tours and shopping, for one week starting from 25th December, was sponsored by the company.

     Dr.Satyavadi delivered a learned talk on 'Mental Retardation and its Treatment' to approximately 600 delegates of the conference. Crux of his talk was that Brainvita is the best treatment for mental retardation, which should be given in the dose of 2 tabs three times a day for atleast 5 years. It may also be mentioned that "Robinhood Pharma Ltd." was one of the major sponsors of the conference. The auditorium in which the conference was going on, freely displayed banners saying that " This event and today's lunch are sponsored by makers of BRAINVITA".

The Satyavadis returned to Ahmedabad after enjoying a very refreshing vacation of one week in Goa. Obviously they were happy. But their happiness multiplied several folds on 1st January 2004 when the liaison officer of the "Robinhood Pharma Ltd." came and handed over the key of a new brand Maruti - Esteem Car to Dr.Satyavadi as a New Year gift from the company.

Discuss the following questions:

1. Do you approve Dr.Satyavadi's behavior? Why?

2. In your opinion, was Robinhood Pharma Ltd justified in what they did? Why? 

3. What would have been your attitude if you were in place of Dr. Satyavadi? Why?

Note: Cost of each tablet of Brainvita is Rs.6/-

PRACTICAL-49
CASE DISCUSSION-1

Dr. Wilson is Professor & Head, Department of Dermatology at National Medical College. He was approached by a representative from Wood's Pharmaceutical Company, for conducting a Clinical Trial for their newly developed H1-antihistamine, Wakazine. The protocol was submitted to Dr. Wilson, which stated that an open trial on 50 patients suffering from allergic disorders was to be conducted over 1 month. 

Dr. Wilson has to only get the proformae filled by the patients. Due to the busy schedule of Dr. Wilson, company's doctors and statistician will carry out the analysis and results. Dr. Wilson explained the patients that he can give them a new drugs which is supposed to have extra benefits and is not available in market, free of charge if they signed a consent form to participate in the trial.  

Dr. Wilson submitted the data sheets to the company where they were analysed to found that the drug was superior then the available antihistaminics in the market and had no adverse effects. Dr. Wilson and his team were given full expenditure for the trial and two Air conditioners were installed at Dr. Wilson's residence at Company's cost as a gesture of good-will. 

Comment on: 

1. The objective of the trial

2. The design of the trial

3. The ethical consideration of the trial with respect to

(a) informed consent  (b) institutional ethics committee

4. Analysis and interpretation

5. Compensation and gifts

6. What would have been your attitude if you were in place of Dr. Wilson? Why?

CASE DISCUSSION-2

            A representative approached Dr. Ram Gopal from Ford Pharmaceutical Company, with a carton of 50 bottles of their newly developed multivitamin, Megavita  health tonic as free samples and claimed that this tonic was a panacea. Dr. Ram Gopal gave his patients this tonic only at Rs.30/- per bottle, which was otherwise available in the market at a cost of Rs. 60/-.

            The company's representative also informed Dr. Ram Gopal that if the medical store near his clinic received minimum 500 prescriptions of Megavita every month for six months, he would be given a free seven day tour with his family anywhere in India. All the expenses (travel in AC-I class, stay at three star hotel, food and sight seeing) would be borne by the company. If his prescriptions of megavita were more than 1000 per month for six months, he would be entitled to a similar tour to Nepal. 

Comment on:

1. The practice of giving free samples by pharmaceutical companies to doctors (Megavita in this case). 

2. Charging (selling) of free samples by doctors.

3. The conceived 'benefits' of 'schemes' of pharmaceutical companies to     (a)  patients (b) doctors (c) pharmaceutical company

4. Whether a detail man (medical representative) is required in medical profession? Why?

CASE DISCUSSION-3

     Dr. John wanted to update his knowledge about Iron Polymaltose Complex (IPC), a preparation of iron for treating anaemia. He had learnt from a medical representative that IPC was free from any adverse effect and was more effective than existing iron preparations. Medical representative also gave him company's literature, which claimed benefits of Nat-Iron, his company's formulation containing IPC + folic acid and also reference of a very reputed journal, which was indexed in Index Medicus. Dr. John searched the volume and found an article that gave data of clinical trial on Nat-Iron conducted with the support of Rainbow Pharmaceuticals. The clinical trial showed the comparison of Nat-Iron with ferrous sulphate. It was an open trial on 40 patients and the evaluation of improvement of anaemia was based on level of pallor, fatigability, perception of energy   by patient and average rise of 1 gm % of Hemoglobin at the end of two months (minimum base line Hb - 9 gm %). The trial also showed that tablets of ferrous sulphate produced twice more incidence of nausea, vomiting abdominal pain and constipation as compared to Nat-Iron. The journal carried a full page advertisement of Nat-Iron alongwith the article. 

Note:  The cost of 100 Tablets of Nat-Iron is Rs. 500/- and that of 100 tablets of ferrous sulphate is Rs.5/-.

Comment on:

1. Dr. John's approach to meeting the medical representative.

2. Design of the clinical trial conducted by Rainbow Pharmaceuticals.

3. Authenticity of the Journal and the material published therein. 

4. Ethics of company- sponsored clinical trials.

5. Advertising of drugs in scientific journals especially with respect to publication of company sponsored clinical trials.

Essential Medicines WHO Model List (revised April 2002, 12th edi.)

The core list presents a list of minimum medicine needs for a basic health care system, listing the most efficacious, safe and cost-effective medicines for priority conditions.  Priority conditions are selected on the basis of current and estimated future public health relevance, and potential for safe and cost-effective treatment.

When the strength of a drug is specified in terms of a selected salt or ester, this is mentioned in brackets; when it refers to the active moiety, the name of the salt or ester in brackets is preceded by the word "as". Many drugs included in the list are preceded by a box (ٱ ) to indicate that they represent an example of a therapeutic group and that various drugs could serve as alternatives. It is imperative that this is understood when drugs are selected at national level, since choice is then influenced by the comparative cost and availability of equivalent products.  Examples of acceptable substitutions include:

¤ Hydrochlorothiazide: any other thiazide-type diuretic currently in broad clinical use.

¤ Hydralazine: any other peripheral vasodilator having an antihypertensive effect.

¤ Senna: any stimulant laxative (either synthetic or of plant origin).

Numbers in parentheses following drug names indicate:

1) Drugs subject to international control under: 

(a) the Single Convention on Narcotic Drugs (1961); 

(b) the Convention on Psychotropic Substances (1971); or 

(c) the United Nations Convention against Illicit Traffic in Narcotic Drugs and Psychotropic Substances (1988).

2) Specific expertise, diagnostic precision, individualization of dosage or special equipment required for proper use.

3) Greater potency or efficacy.

4) In renal insufficiency, contraindicated or dosage adjustments necessary.

5) To improve compliance.

6) Special pharmacokinetic properties.

7) Adverse effects diminish benefit/risk ratio.

8) Limited indications or narrow spectrum of activity.

9) For epidural anaesthesia.

10) Sustained-release preparations are available. A proposal to include such a product in a national list of essential drugs should be supported by adequate documentation.

11) Monitoring of therapeutic concentrations in plasma can improve safety and efficacy.

Drugs are listed in alphabetical order.

1. ANAESTHETICS

1.1 General anaesthetics and oxygen

Ether, anaesthetic
(1c, 2)
Inhalation

Halothane
(2)
Inhalation

Ketamine
(2)
Injection, 50 mg (as hydrochloride)/ml in 10-ml vial

Nitrous oxide
(2)
Inhalation

Oxygen

Inhalation (medicinal gas)

ٱthiopental
(2)
Powder for injection, 0.5 g, 1.0 g (sodium salt) in ampoule 

1.2 Local anaesthetics

ٱbupivacaine
(2, 9)
injection, 0.25%, 0.5% (hydrochloride) in vial
injection for spinal anaesthesia, 0.5% (hydrochloride) in 4-ml ampoule to be mixed with 7.5% glucose solution 

ٱlidocaine

injection, 1%, 2% (hydrochloride) in vial
injection for spinal anaesthesia, 5% (hydrochloride) in 2-ml ampoule to be mixed with 7.5% glucose solution
topical forms, 2-4% (hydrochloride)

ٱlidocaine + epinephrine (adrenaline)

injection 1%, 2% (hydrochloride)+ epinephrine 1:200 000 in vial; dental cartridge 2% (hydrochloride) + epinephrine 1:80 000 

1.3 Preoperative medication and sedation for short-term procedures 

Atropine

injection, 1 mg (sulfate) in 1-ml ampoule 

Chloral hydrate

syrup, 200 mg/5ml 

ٱdiazepam
(1b)
injection, 5 mg/ml in 2-ml ampoule; tablet, 5 mg 

ٱmorphine
(1a)
injection, 10 mg (sulfate or hydrochloride) in 1-ml ampoule 

ٱpromethazine

elixir or syrup, 5 mg (hydrochloride)/5ml 

2. ANALGESICS, ANTIPYRETICS, NON-STEROIDAL ANTI-INFLAMMATORY DRUGS (NSAIDs), MEDICINES USED TO TREAT GOUT AND DISEASE MODIFYING AGENTS IN RHEUMATOID DISORDERS (DMARDs)

2.1 Non-opioids and NSAIDs

Acetylsalicylic acid

tablet, 100-500 mg; suppository, 50-150 mg 

ٱibuprofen

tablet, 200 mg, 400 mg 

Paracetamol

tablet, 100-500 mg; suppository, 100 mg; syrup, 125 mg/5ml 

2.2 Opioid analgesics 

ٱcodeine
(1a)
tablet, 30 mg (phosphate) 

ٱmorphine
(1a)
injection, 10 mg in 1-ml ampoule (sulfate or hydrochloride); oral solution, 10 mg (hydrochloride or sulfate)/5 ml; tablet, 10 mg (sulfate) 

2.3 Medicines used to treat gout

Allopurinol
(4)
tablet, 100 mg

Colchicine
(7)
tablet, 500 micrograms 

2.4 Disease modifying agents used in rheumatoid disorders (DMARDs) 

Azathioprine
(2)
tablet, 50 mg 

Chloroquine
(2)
tablet, 100 mg, 150 mg (as phosphate or sulfate) 

Cyclophosphamide
(2)
tablet, 25 mg

Methotrexate
(2)
tablet, 2.5 mg (as sodium salt) 

Penicillamine
(2)
capsule or tablet, 250 mg 

Sulfasalazine
(2)
tablet, 500 mg 

3. ANTIALLERGICS AND MEDICINES USED IN ANAPHYLAXIS 

ٱchlorphenamine

tablet, 4 mg (hydrogen maleate); injection, 10 mg (hydrogen maleate) in 1-ml ampoule 

ٱdexamethasone

tablet, 500 micrograms, 4 mg; injection, 4 mg dexamethasone phosphate (as disodium salt) in 1-ml ampoule 

Epinephrine (adrenaline)

injection, 1 mg (as hydrochloride or hydrogen tartrate) in 1-ml ampoule 

Hydrocortisone

powder for injection, 100 mg (as sodium succinate) in vial 

ٱprednisolone

tablet, 5 mg 

4. ANTIDOTES AND OTHER SUBSTANCES USED IN POISONING

4.1 Non-specific

ٱcharcoal, activated

powder

Ipecacuanha

syrup, containing 0.14% ipecacuanha alkaloids calculated as emetine

4.2 Specific 

Acetylcysteine (N-)

injection, 200 mg/ml in 10-ml ampoule

Atropine

injection, 1 mg (sulfate) in 1-ml ampoule

Calcium gluconate
(2, 8)
injection, 100 mg/ml in 10-ml ampoule

Deferoxamine

powder for injection, 500 mg (mesilate) in vial

Dimercaprol
(2)
injection in oil, 50 mg/ml in 2-ml ampoule

ٱDL-methionine

tablet, 250 mg

Methylthioninium chloride (methylene blue)

injection, 10 mg/ml in 10-ml ampoule

Naloxone

injection, 400 micrograms (hydrochloride) in 1-ml ampoule

Penicillamine
(2)
capsule or tablet, 250 mg

Potassium ferric hexacyano-ferrate(II) ·2H20 (Prussian blue)

powder for oral administration

Sodium calcium edetate
(2)
injection, 200 mg/ml in 5-ml ampoule

Sodium nitrite

injection, 30 mg/ml in 10-ml ampoule

Sodium thiosulfate

injection, 250 mg/ml in 50-ml ampoule

5. ANTICONVULSANTS/ANTIEPILEPTICS 

Carbamazepine
(10,11)
scored tablet, 100 mg, 200 mg

ٱdiazepam
(1b)
injection, 5 mg/ml in 2-ml ampoule (intravenous or rectal)

Ethosuximide

capsule, 250 mg; syrup, 250 mg/5ml

Magnesium sulfate

injection, 500 mg/ml in 2-ml ampoule; 500mg/ml in 10-ml ampoule

Phenobarbital
(1b, 11)
tablet, 15-100 mg; elixir, 15 mg/5ml

Phenytoin
(7, 11)
capsule or tablet, 25 mg, 50 mg, 100 mg (sodium salt); injection, 50 mg/ml in 5-ml vial (sodium salt)

Valproic acid
(7, 11)
enteric coated tablet, 200 mg, 500 mg (sodium salt) 

6. ANTI-INFECTIVE MEDICINES

6.1 Anthelminthics

6.1.1 Intestinal anthelminthics

Albendazole

chewable tablet, 400 mg

Levamisole

tablet, 50 mg; 150 mg (as hydrochloride)

ٱmebendazole

chewable tablet, 100 mg, 500 mg

Niclosamide

chewable tablet, 500 mg

Praziquantel

tablet, 150 mg, 600 mg

Pyrantel

chewable tablet 250 mg (as embonate); oral suspension, 50 mg (as embonate)/ml

6.1.2 Antifilarials

Diethylcarbamazine

tablet, 50 mg, 100 mg ( dihydrogen citrate)

Ivermectin

scored tablet, 3 mg, 6 mg

6.1.3 Antischistosomals and anti-trematode medicines

Praziquantel

tablet, 600 mg

Triclabendazole

tablet, 250 mg

6.2 Antibacterials

6.2.1 Beta lactam medicines

ٱamoxicillin

capsule or tablet, 250 mg, 500 mg (anhydrous); powder for oral suspension, 125 mg (anhydrous)/5 ml

Ampicillin

powder for injection, 500 mg, 1 g (as sodium salt) in vial

Benzathine benzylpenicillin

powder for injection, 1.44 g benzylpenicillin (=2.4 million IU) in 5-ml vial

Benzylpenicillin

powder for injection, 600 mg (= 1 million IU), 3 g (= 5 million IU) (sodium or potassium salt) in vial

ٱcloxacillin

capsule, 500 mg, 1 g (as sodium salt); powder for oral solution, 125 mg (as sodium salt)/5 ml; powder for injection, 500 mg (as sodium salt) in vial

Phenoxy-methyl-penicillin

tablet, 250 mg (as potassium salt); powder for oral suspension, 250 mg (as potassium salt)/5 ml

Procaine benzylpenicillin

powder for injection, 1 g (=1 million IU), 3 g (=3 million IU) in vial

6.2.2 Other antibacterials

ٱchloramphenicol
(7)
capsule, 250 mg; oral suspension, 150 mg (as palmitate)/5 ml; powder for injection, 1 g (sodium succinate) in vial

ٱciprofloxacin

tablet 250 mg (as hydrochloride)

ٱdoxycycline
(5, 6)
capsule or tablet, 100 mg (hydrochloride)

ٱerythromycin

capsule or tablet, 250 mg (as stearate or ethyl succinate) ; powder for oral suspension, 125 mg (as stearate or ethyl succinate); powder for injection, 500 mg (as lactobionate) in vial

ٱgentamicin
(2, 4, 7, 11)
injection, 10 mg, 40 mg (as sulfate)/ml in 2-ml vial

ٱmetronidazole

tablet, 200-500 mg; injection, 500 mg in 100-ml vial; suppository, 500 mg, 1 g; oral suspension, 200 mg (as benzoate)/5 ml

Nalidixic acid
(8)
tablet 250 mg, 500 mg

Nitrofurantoin
(4, 8)
tablet, 100 mg

Spectinomycin
(8)
powder for injection, 2 g (as hydrochloride) in vial

ٱsulfadiazine
(4)
tablet, 500 mg; injection, 250 mg (sodium salt) in 4-ml ampoule

ٱsulfamethoxazole + trimethoprim
(4)
tablet, 100 mg + 20 mg, 400 mg + 80 mg; oral suspension, 200 mg + 40 mg/5 ml; injection, 80 mg + 16 mg/ml in 5-ml and 10-ml ampoules

Trimethoprim
(8)
tablet, 100 mg, 200 mg; injection 20 mg/ml in 5-ml ampoule

6.2.3 Antileprosy medicines

Clofazimine

capsule, 50 mg, 100 mg

Dapsone

tablet, 25 mg, 50 mg, 100 mg

Rifampicin

capsule or tablet, 150 mg, 300 mg

6.2.4 Antituberculosis medicines

Ethambutol
(4)
tablet, 100 mg-400 mg (hydrochloride)

Isoniazid

tablet, 100 -300 mg

Isoniazid + ethambutol
(5)
tablet, 150 mg + 400 mg

Pyrazinamide

tablet, 400 mg

Rifampicin

capsule or tablet, 150 mg, 300 mg

Rifampicin + isoniazid
(5)
tablet, 60 mg + 30 mg; 150 mg + 75 mg; 300 mg + 150 mg; 
60 mg + 60 mg (For intermittent use three times weekly);
150 mg + 150 mg (For intermittent use three times weekly)

Rifampicin + isoniazid + pyrazinamide
(5)
tablet, 60 mg + 30 mg + 150 mg; 150 mg + 75 mg + 400 mg
150 mg + 150 mg + 500 mg (For intermittent use three times weekly.)

Rifampicin + isoniazid + pyrazinamide + ethambutol

tablet, 150 mg + 75 mg +400 mg + 275 mg

Streptomycin
(4)
powder for injection, 1 g (as sulfate) in vial

6.3 Antifungal medicines

Amphotericin B
(4)
powder for injection, 50 mg in vial

ٱfluconazole

capsule 50 mg; injection 2 mg/ml in vial; oral suspension 50 mg/5-ml

Griseofulvin
(7)
capsule or tablet, 125 mg, 250 mg

Nystatin

tablet, 100 000, 500 000 IU; lozenge 100 000 IU; 
pessary, 100 000 IU

6.4 Antiviral medicines

6.4.1 Antiherpes medicines

Aciclovir
(8)
tablet, 200 mg; powder for injection 250 mg (as sodium salt) in vial

6.4.2 Antiretrovirals

The antiretroviral drugs do not cure the HIV infection, they only temporarily suppress viral replication and improve symptoms. They have various adverse effects and patients receiving these drugs require careful monitoring by adequately trained health professionals. For these reasons, continued rigorous promotion of measures to prevent new infections is essential and the need for this has not been diminished in any way by the addition of antiretroviral drugs to the Model List. Adequate resources and trained health professionals are a prerequisite for the introduction of this class of drugs. Effective therapy requires commencement of three or four drugs simultaneously, and alternative regimens are necessary to meet specific requirements at start-up, to substitute for first-line regimens in the case of toxicity, or to replace failing regimens. The Committee strongly recommends the use of three- or four-drug combinations as specifically recommended in the WHO treatment guidelines. The use of fixed dose preparations for these combinations is also recommended, with assured pharmaceutical quality and interchangeability with the single products as approved by the relevant drug regulatory authority.

6.4.2.1 Nucleoside reverse transcriptase inhibitors

Abacavir (as sulfate) (ABC)

tablet, 300mg, oral solution, 100mg/5ml

Didanosine (ddI)

tablet, 25mg, 100mg, 150mg, 200mg

Lamivudine (3TC)

tablet, 150mg, oral solution 50 mg/5ml

Stavudine (d4T)

capsule 15mg, 20mg, 30mg, 40mg, oral solution, 5mg/5ml

Zidovudine (ZDV or AZT)

capsule 100 mg, 250 mg, 300mg; injection, 10 mg/ml in 20-ml vial; oral solution 50 mg/5ml

6.4.2.2 Non-nucleoside reverse transcriptase inhibitors

Efavirenz (EFV or EFZ)

capsule, 50mg, 100mg, 200mg

Nevirapine (NVP)

tablet 200 mg; oral suspension 50 mg/5-ml 

6.4.2.3  Protease inhibitors

Selection of two or three protease inhibitors from the Model List will need to be determined by each country after consideration of local treatment guidelines and experience, as well as the comparative costs of available products. Ritonavir is recommended for use in combination with indinavir, lopinavir and saquinavir as a booster, and not as a drug in its own right.

Indinavir (as sulfate)(IDV)

capsule, 100mg, 200mg, 333mg, 400mg

Ritonavir (RTV, r )

capsule, 100mg, oral solution 400mg/5ml

Lopinavir + ritonavir (LPV/r)

capsule, 133.3mg +  33.3mg, oral solution, 400mg/5ml + 100mg/5ml

Nelfinavir (as mesilate) (NFV)

tablet, 250mg, powder 50mg/g

Saquinavir (SQV)

capsule, gel filled, 200mg 

6.5 Antiprotozoal medicines

6.5.1 Antiamoebic and antigiardiasis medicines

ٱdiloxanide

tablet, 500 mg (furoate)

ٱmetronidazole

tablet, 200-500 mg; injection, 500 mg in 100-ml vial; oral suspension 200 mg (as benzoate)/5 ml

6.5.2 Antileishmaniasis medicines 

ٱmeglumine antimoniate

injection, 30%, equivalent to approximately 8.1% antimony, in 5-ml ampoule

Pentamidine
(5)
powder for injection, 200 mg, 300 mg (isetionate) in vial

6.5.3 Antimalarial medicines

6.5.3.1 For curative treatment

Artemether + lumefantrine

tablet, 20 mg + 120 mg

ٱchloroquine

tablet 100 mg, 150 mg (as phosphate or sulfate); syrup, 50 mg (as phosphate or sulfate)/5 ml; injection 40 mg (as hydrochloride, phosphate or sulfate)/ml in 5-ml ampoule

Primaquine

tablet, 7.5 mg, 15 mg (as diphosphate)

ٱquinine

tablet, 300 mg (as bisulfate or sulfate); injection, 300 mg (as dihydrochloride)/ml in 2-ml ampoule

6.5.3.2 For prophylaxis

Chloroquine

tablet, 150 mg (as phosphate or sulfate); syrup, 50 mg (as phosphate or sulfate)/5 ml

Doxycycline

capsule or tablet, 100 mg ( hydrochloride)

Mefloquine

tablet, 250 mg (as hydrochloride)

Proguanil

tablet, 100 mg (hydrochloride)  (For use only in combination with chloroquine.)

6.5.4 Anti-pneumocystosis and anti-toxoplasmosis medicines 

Pentamidine
(2)
tablet 200 mg, 300 mg

Pyrimethamine

tablet, 25 mg

Sulfamethoxazole + trimethoprim

injection 80 mg + 16 mg/ml in 5-ml ampoule
80 mg + 16 mg/ml in 10-ml ampoule

6.5.5. Antitrypanosomal medicines

6.5.5 (a) African trypanosomiasis

Melarsoprol
(2)
injection, 3.6% solution

Pentamidine
(2)
powder for injection, 200 mg, 300 mg (isetionate) in vial

Suramin sodium

powder for injection, 1 g in vial

6.5.5 (b) American trypanosomiasis

Benznidazole
(7)
tablet, 100 mg

Nifurtimox
(2, 8)
tablet, 30 mg; 120 mg; 250 mg

6.6 Insect repellents

Diethyltoluamide

topical solution, 50%, 75%

7. ANTIMIGRAINE MEDICINES

7.1 For treatment of acute attack

Acetylsalicylic acid

tablet, 300 -500 mg

Ergotamine
(7)
tablet, 1 mg (tartrate)

Paracetamol

tablet, 300-500 mg

7.2 For prophylaxis

ٱpropranolol

tablet, 20 mg, 40 mg (hydrochloride)

8. ANTINEOPLASTIC, IMMUNOSUPPRESSIVES AND MEDICINES USED IN PALLIATIVE CARE

8.1 Immunosuppressive medicines (please see complementary list)

8.2 Cytotoxic medicines (please see complementary list)

8.3 Hormones and antihormones (please see complementary list)

8.4 Medicines used in palliative care

The WHO Expert Committee on the Use of Essential Drugs recommended that all the drugs mentioned in the WHO publication Cancer Pain Relief: with a Guide to Opioid Availability, second edition, be considered essential. The drugs are included in the relevant sections of the Model List, according to their therapeutic use, e.g. analgesics.

9. ANTIPARKINSONISM MEDICINES

ٱbiperiden

tablet, 2 mg (hydrochloride); injection, 5 mg (lactate) in 1-ml ampoule

Levodopa + ٱcarbidopa
(5, 6)
tablet, 100 mg + 10 mg; 250 mg + 25 mg

10. MEDICINES AFFECTING THE BLOOD

10.1 Anti-anaemia medicines

Ferrous salt

tablet, equivalent to 60 mg iron; oral solution equivalent to 25 mg iron (as sulfate)/ml

Ferrous salt + folic acid

tablet equivalent to 60 mg iron + 400 micrograms folic acid (Nutritional supplement for use during pregnancy.)

Folic acid
(2)
tablet 1mg, 5mg;  injection, 1 mg (as sodium salt) in 1-ml ampoule

Hydroxocobalamin
(2)
injection, 1 mg in 1-ml ampoule

10.2 Medicines affecting coagulation

Desmopressin
(8)
injection, 4 micrograms (acetate)/ml in 1-ml ampoule; nasal spray 10 micrograms/metered dose

Heparin sodium

injection, 1000 IU/ml, 5000 IU/ml, 20,000 IU/ml in 1-ml ampoule

Phytomenadione

injection, 10 mg/ml in 5-ml ampoule; tablet, 10 mg

Protamine sulfate

injection, 10 mg/ml in 5-ml ampoule

ٱwarfarin
(2, 6)
tablet, 1 mg, 2 mg and 5 mg (sodium salt)

11. BLOOD PRODUCTS AND PLASMA SUBSTITUTES

11.1 Plasma substitutes

ٱdextran 70

injectable solution, 6%

ٱpolygeline

injectable solution, 3.5%

11.2 Plasma fractions for specific use 

All plasma fractions should comply with the WHO Requirements for the Collection, Processing and Quality Control of Blood, Blood Components, and Plasma Derivatives (Revised 1992). WHO Technical Report Series, No. 840, 1994, Annex 2.

12. CARDIOVASCULAR MEDICINES

12.1 Antianginal medicines

ٱatenolol

tablet, 50 mg, 100 mg

Glyceryl trinitrate

tablet (sublingual), 500 micrograms

ٱisosorbide dinitrate

tablet (sublingual), 5 mg

ٱverapamil
(10)
tablet, 40 mg, 80 mg (hydrochloride)

12.2 Antiarrhythmic medicines

ٱatenolol

tablet, 50 mg, 100 mg

Digoxin
(4, 11)
tablet, 62.5 micrograms, 250 micrograms; oral solution 50 micrograms/ml; injection 250 micrograms/ml in 2-ml ampoule

Lidocaine

injection, 20 mg (hydrochloride)/ml in 5-ml ampoule

Verapamil
(8, 10)
tablet, 40 mg, 80 mg (hydrochloride); injection, 2.5 mg (hydrochloride)/ml in 2-ml ampoule

12.3 Antihypertensive medicines

ٱatenolol

tablet, 50 mg, 100 mg

ٱcaptopril

scored tablet, 25 mg

ٱhydralazine

tablet, 25 mg, 50 mg (hydrochloride); powder for injection, 20 mg (hydrochloride) in ampoule

ٱhydrochlorothiazide

scored tablet, 25 mg

Methyldopa
(7)
tablet, 250 mg

ٱnifedipine
(10)
sustained release formulations, tablet 10 mg

ٱreserpine

tablet, 100 micrograms, 250 micrograms; injection, 1 mg in 1-ml ampoule

12.4 Medicines used in heart failure

ٱcaptopril

scored tablet, 25 mg

ٱdigoxin
(4, 11)
tablet, 62.5 micrograms, 250 micrograms; oral solution, 50 micrograms/ml; injection, 250 micrograms/ml in 2-ml ampoule

Dopamine

injection, 40 mg (hydrochloride)in 5-ml vial

ٱhydrochlorothiazide

tablet, 25 mg, 50 mg

12.5 Antithrombotic medicines

Acetylsalicylic acid

tablet, 100 mg

12.6 Lipid-lowering agents

The WHO Expert Committee on Use of Essential Drugs recognizes the value of lipid-lowering drugs in treating patients with hyperlipidaemia. HMG-CoA reductase inhibitors, often referred to as "statins", are a family of potent and effective lipid-lowering drugs with a good tolerability profile. Several of these drugs have been shown to reduce the incidence of fatal and non-fatal myocardial infarction, stroke and mortality (all causes), as well as the need for coronary by-pass surgery . All remain very costly but may be cost effective for secondary prevention of cardiovascular disease as well as for primary prevention in some very high-risk patients. Since no single drug has been shown to be significantly more effective or less expensive than others in the group, none is included in the Model List; the choice of drug for use in patients at highest risk should be decided at the national level.

13. DERMATOLOGICAL MEDICINES (topical)

13.1 Antifungal medicines

Benzoic acid + salicylic acid

Ointment or cream, 6% + 3%

ٱmiconazole

Ointment or cream, 2% (nitrate)

Sodium thiosulfate

Solution, 15%

13.2 Anti-infective medicines

ٱmethylrosanilinium chloride (gentian violet)

Aqueous solution, 0.5%; tincture, 0.5%

Neomycin sulfate + ٱbacitracin

Ointment, 5 mg neomycin sulfate + 500 IU bacitracin zinc/g

Potassium permanganate

Aqueous solution 1:10 000

Silver sulfadiazine

Cream, 1%, in 500-g container

13.3 Anti-inflammatory and antipruritic medicines

ٱbetamethasone
(3)
ointment or cream, 0.1% (as valerate)

ٱcalamine lotion

Lotion

ٱhydrocortisone

ointment or cream, 1% (acetate)

13.4 Astringent medicines

Aluminium diacetate

solution, 13% for dilution

13.5 Medicines affecting skin differentiation and proliferation

Benzoyl peroxide

lotion or cream, 5%

Coal tar

solution, 5%

Dithranol

ointment, 0.1%-2%

Fluorouracil

ointment, 5%

ٱpodophyllum resin
(7)
solution, 10-25%

Salicylic acid

solution 5%

Urea

ointment or cream, 10%

13.6 Scabicides and pediculicides

ٱbenzyl benzoate

lotion, 25%

Permethrin

cream 5%; lotion 1%

13.7 Ultraviolet blocking agents (please see complementary list)

14. DIAGNOSTIC AGENTS

14.1 Ophthalmic medicines

Fluorescein

eye drops, 1% (sodium salt)

ٱtropicamide

eye drops, 0.5%

14.2 Radiocontrast media

ٱamidotrizoate

injection, 140-420 mg iodine (as sodium or meglumine salt)/ml in 20-ml ampoule

Barium sulfate

aqueous suspension

ٱiohexol

injection 140 –350 mg iodine/ml in 5-ml, 10-ml and 20-ml ampoule

ٱiopanoic acid

tablet, 500 mg

ٱpropyliodone

oily suspension, 500-600 mg/ml in 20-ml ampoule (For administration only into the bronchial tree.)

15. DISINFECTANTS AND ANTISEPTICS

15.1 Antiseptics

ٱchlorhexidine

solution, 5% ( digluconate) for dilution

ٱethanol

solution, 70% (denatured)

ٱpolyvidone iodine

solution, 10%

15.2 Disinfectants

ٱchlorine base compound

powder (0.1% available chlorine) for solution

ٱchloroxylenol

solution, 4.8%

Glutaral

solution, 2%

16. DIURETICS

ٱamiloride
(4, 7, 8)
tablet, 5 mg (hydrochloride)

ٱfurosemide

tablet, 40 mg; injection, 10 mg/ml in 2-ml ampoule

ٱhydrochlorothiazide

tablet, 25 mg, 50 mg

Spironolactone
(8)
tablet, 25 mg

17. GASTROINTESTINAL MEDICINES

17.1 Antacids and other antiulcer medicines

Aluminium hydroxide

tablet, 500 mg; oral suspension, 320 mg/5 ml

ٱcimetidine

tablet, 200 mg; injection, 200 mg in 2-ml ampoule

Magnesium hydroxide

oral suspension, equivalent to 550 mg magnesium oxide/10 ml

17.2 Antiemetic medicines

Metoclopramide

tablet, 10 mg (hydrochloride); injection, 5 mg (hydrochloride)/ml in 2-ml ampoule

ٱpromethazine

tablet, 10 mg, 25 mg (hydrochloride); elixir or syrup, 5 mg (hydrochloride)/5 ml; injection, 25 mg (hydrochloride)/ml in 2-ml ampoule

17.3 Antihaemorrhoidal medicines

ٱlocal anaesthetic, astringent and anti-inflammatory drug

ointment or suppository

17.4 Anti-inflammatory medicines

ٱhydrocortisone

suppository 25 mg (acetate); retention enema (The ٱ only applies to hydrocortisone and retention enema)

ٱsulfasalazine
(2)
tablet, 500 mg; suppository 500 mg; retention enema

17.5 Antispasmodic medicines

ٱatropine

tablet, 1 mg (sulfate); injection, 1 mg (sulfate) in 1-ml ampoule

17.6 Laxatives

ٱsenna

tablet, 7.5 mg (sennosides) (or traditional dosage forms)

17.7 Medicines used in diarrhoea

17.7.1 Oral rehydration

Oral rehydration salts (for glucose-electrolyte solution)

powder, 27.9 g/l; Components to reconstitute 1 litre of glucose-electrolyte solution: 
sodium chloride 3.5 g/l;
trisodium citrate dihydrate* 2.9 g/l; 
potassium chloride 1.5 g/l; 
glucose, anhydrous 20.0 g/l

*Trisodium citrate dihydrate may be replaced by sodium bicarbonate (sodium hydrogen carbonate) 2.5g/l. However, as the stability of this latter formulation is very poor under tropical conditions, it is only recommended when manufactured for immediate use.

17.7.2 Antidiarrhoeal (symptomatic) medicines

ٱcodeine
(1a)
tablet, 30 mg (phosphate)

18. HORMONES, OTHER ENDOCRINE MEDICINES AND CONTRACEPTIVES

18.1 Adrenal hormones and synthetic substitutes

ٱdexamethasone

tablet 500 micrograms, 4 mg; injection 4 mg dexamethasone phosphate (as disodium salt) in 1-ml ampoule

Hydrocortisone

powder for injection, 100 mg (as sodium succinate) in vial

ٱprednisolone

tablet 1 mg, 5 mg

18.2 Androgens

18.3 Contraceptives

18.3.1 Hormonal contraceptives

ٱethinylestradiol + ٱlevonorgestrel

tablet, 30 micrograms + 150 micrograms 
tablet, 50 micrograms + 250 micrograms (pack of four)

ٱethinylestradiol + ٱnorethisterone

tablet, 35 micrograms + 1.0 mg

Levonorgestrel

tablets, 750 micrograms (pack of two)

18.3.2 Intrauterine devices

Copper-containing device



18.3.3 Barrier methods

Condoms with or without spermicide (nonoxinol)



Diaphragms with spermicide (nonoxinol)



18.4 Estrogens

ٱethinylestradiol

tablet, 10 micrograms, 50 micrograms

18.5 Insulins and other antidiabetic agents

ٱglibenclamide

tablet, 2.5 mg, 5 mg

insulin injection (soluble)

injection, 40 IU/ml in 10-ml vial, 100 IU/ml in 10-ml vial

Intermediate-acting insulin  

injection, 40 IU/ml in 10 ml vial; 100 IU/ml in 10 ml vial (as compound insulin zinc suspension or isophane insulin)

Metformin

tablet, 500 mg (hydrochloride)

18.6 Ovulation inducers

ٱclomifene
(2, 8)
tablet, 50 mg (citrate)

18.7 Progestogens

Norethisterone

tablet, 5 mg

18.8 Thyroid hormones and antithyroid medicines

Levothyroxine

tablet, 50 micrograms, 100 micrograms (sodium salt)

Potassium iodide

tablet, 60 mg

ٱpropylthiouracil

tablet, 50 mg

19. IMMUNOLOGICALS

19.1 Diagnostic agents

All tuberculins should comply with the WHO Requirements for Tuberculins (Revised 1985). WHO Expert Committee on Biological Standardization Thirty sixth report, WHO Technical Report Series, No. 745, 1987, Annex 1..

Tuberculin, purified protein derivative (PPD)

Injection

19.2 Sera and immunoglobulins

All plasma fractions should comply with the WHO Requirements for the Collection, Processing and Quality Control of Blood, Blood Components and Plasma Derivatives (Revised 1992). WHO Expert Committee on Biological Standardization Forty-third report, WHO Technical Report Series, No. 840, 1994, Annex 2.

anti-D immunoglobulin (human)

injection, 250 micrograms in single-dose vial

ٱantitetanus immunoglobulin (human)

injection, 500 IU in vial

Antivenom serum

Injection

Diphtheria antitoxin

injection, 10 000 IU, 20 000 IU in vial

Immunoglobulin, human normal
(2)
intramuscular injection

Immunoglobulin, human normal
(2, 8)
intravenous injection

ٱrabies immunoglobulin

injection, 150 IU/ml in vial

19.3 Vaccines

All vaccines should comply with the WHO Requirements for Biological Substances..

19.3.1 For universal immunization

BCG vaccine



Diphtheria vaccine



Hepatitis B vaccine



measles vaccine



Pertussis vaccine



Poliomyelitis vaccine



tetanus vaccine



19.3.2 For specific groups of individuals

Influenza vaccine



Meningococcal meningitis vaccine



mumps vaccine



rabies vaccine (inactivated:  prepared in cell culture)



rubella vaccine



typhoid vaccine



yellow fever vaccine



20. MUSCLE RELAXANTS (PERIPHERALLY ACTING) AND CHOLINESTERASE INHIBITORS

ٱalcuronium 
(2)
injection, 5 mg (chloride)/ml in 2-ml ampoule

ٱneostigmine

tablet, 15 mg (bromide); injection, 500 micrograms in 1-ml ampoule; 2.5 mg (metilsulfate) in 1-ml ampoule

Pyridostigmine 
(2, 8)
tablet, 60 mg (bromide); injection, 1 mg in 1-ml ampoule

Suxamethonium 
(2)
injection, 50 mg (chloride)/ml in 2-ml ampoule; 
powder for injection, in vial

21. OPHTHALMOLOGICAL PREPARATIONS

21.1 Anti-infective agents

ٱgentamicin  

solution  (eye drops), 0.3% (sulfate)

ٱidoxuridine  

solution (eye drops), 0.1%; eye ointment, 0.2%

silver nitrate  

solution (eye drops), 1%

ٱtetracycline

eye ointment, 1% (hydrochloride)

21.2 Anti-inflammatory agents 

ٱprednisolone

solution (eye drops), 0.5% (sodium phosphate)

21.3 Local anaesthetics

ٱtetracaine

solution (eye drops), 0.5% (hydrochloride)

21.4 Miotics and antiglaucoma medicines

Acetazolamide

tablet, 250 mg

ٱpilocarpine

solution (eye drops), 2%, 4% (hydrochloride or nitrate)

ٱtimolol

solution (eye drops), 0.25%, 0.5% (as maleate)

21.5 Mydriatics

Atropine

solution (eye drops), 0.1%; 0.5%, 1% (sulfate)

22. OXYTOCICS AND ANTIOXYTOCICS

22.1 Oxytocics

ٱergometrine

tablet, 200 micrograms (hydrogen maleate); injection, 200 micrograms (hydrogen maleate) in 1-ml ampoule

Oxytocin

injection, 10 IU in 1-ml ampoule

22.2 Antioxytocics

ٱsalbutamol
(2)
tablet, 4 mg (as sulfate); injection, 50 micrograms (as sulfate)/ml in 5-ml ampoule

23. PERITONEAL DIALYSIS SOLUTION

Intraperitoneal dialysis solution (of appropriate composition)

parenteral solution

24. PSYCHOTHERAPEUTIC MEDICINES

24.1 Medicines used in psychotic disorders

ٱchlorpromazine

tablet, 100 mg (hydrochloride); syrup, 25 mg (hydrochloride)/5ml; injection, 25 mg (hydrochloride)/ml in 2-ml ampoule

ٱfluphenazine decanoate
(5)
injection, 25 mg (decanoate or enantate) in 1-ml ampoule

ٱhaloperidol

tablet, 2 mg, 5 mg; injection, 5 mg in 1-ml ampoule

24.2 Medicines used in mood disorders

24.2.1 Medicines used in depressive disorders

ٱamitriptyline

tablet, 25 mg (hydrochloride)

24.2.2 Medicines used in bipolar disorders

Carbamazepine
(10, 11)
scored tablet, 100 mg, 200 mg

lithium carbonate
(2, 4)
capsule or tablet, 300 mg

valproic acid
(7, 11)
enteric coated tablet, 200 mg, 500 mg (sodium salt)

24.3 Medicines used in generalized anxiety and sleep disorders

ٱdiazepam
(1b)
scored tablet, 2 mg, 5 mg

24.4 Medicines used for obsessive compulsive disorders and panic attacks

Clomipramine

capsules, 10 mg, 25 mg (hydrochloride)

25. MEDICINES ACTING ON THE RESPIRATORY TRACT

25.1 Antiasthmatic medicines

ٱaminophylline
(2)
injection, 25 mg/ml in 10 ml ampoule

ٱbeclometasone

inhalation (aerosol), 50 micrograms per dose (dipropionate); 250 micrograms (dipropionate) per dose 

ٱepinephrine (adrenaline)

injection, 1 mg (as hydrochloride or hydrogen tartrate) in 1-ml ampoule

Ipratropium bromide

Inhalation (aerosol), 20 micrograms/metered dose

ٱsalbutamol

tablet, 2 mg, 4 mg (as sulfate); inhalation (aerosol), 100 micrograms (as sulfate) per dose; syrup, 2 mg/5 ml; injection, 50 micrograms (as sulfate)/ml in 5-ml ampoule; respirator solution for use in nebulizers, 5 mg (as sulfate)/ml

Theophylline
(10, 11)
tablet, 100 mg, 200 mg, 300 mg

25.2 Antitussives

ٱdextromethorphan
(1a)
oral solution, 3.5 mg (bromide)/5 ml

26. SOLUTIONS CORRECTING WATER, ELECTROLYTE AND ACID-BASE DISTURBANCES

26.1 Oral

oral rehydration salts (for glucose-electrolyte solution)

see section 17.7.1

Potassium chloride

powder for solution

26.2 Parenteral

Glucose

injectable solution, 5%, 10% isotonic; 50% hypertonic

glucose with sodium chloride

injectable solution, 4% glucose, 0.18% sodium chloride (equivalent to Na+ 30 mmol/l, Cl- 30 mmol/l)

Potassium chloride
(2)
solution, 11.2% in 20-ml ampoule, (equivalent to K+ 1.5 mmol/ml, Cl- 1.5 mmol/ml)

sodium chloride

injectable solution, 0.9% isotonic (equivalent to Na+ 154 mmol/l, Cl- 154 mmol/l

sodium hydrogen carbonate

injectable solution, 1.4% isotonic (equivalent to Na+ 167 mmol/l, HCO3- 167 mmol/l); solution, 8.4% in 10-ml ampoule (equivalent to Na+  1000 mmol/l, HCO3-1000 mmol/l)

ٱsodium lactate, compound solution

injectable solution

26.3 Miscellaneous

water for injection

2-ml, 5-ml, 10-ml ampoules

27. VITAMINS AND MINERALS

ascorbic acid

tablet, 50 mg

ٱergocalciferol

capsule or tablet, 1.25 mg (50 000 IU); oral solution, 250 micrograms/ml (10 000 IU/ml)

Iodine
(8)
iodized oil, 1 ml (480 mg iodine), 0.5 ml  (240 mg iodine) in ampoule (oral or injectable); 0.57 ml (308 mg iodine) in dispenser bottle; capsule, 200 mg.

ٱnicotinamide

tablet, 50 mg

Pyridoxine

tablet, 25 mg (hydrochloride)

ٱretinol

sugar-coated tablet, 10 000 IU (as palmitate) (5.5 mg); capsule, 
200 000 IU (as palmitate) (110 mg); oral oily solution 100 000 IU (as palmitate)/ml in multidose dispenser; water-miscible injection 100 000 IU (as palmitate) (55 mg) in 2-ml ampoule

Riboflavin

tablet, 5 mg

ٱsodium fluoride

in any appropriate formulation

Thiamine

tablet, 50 mg (hydrochloride) 
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