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Preface

We have written this book with the needs of medical students in their
clinical years paramount in our minds. Nevertheless, medical education is
not restricted to the pre-qualification years, and we hope that the text may
also prove of interest to those with more experience.

The book is composed of four sections. In Section I we have dealt with
the general aspects of clinical pharmacology, our aim being to provide a
scientific basis upon which a knowledge and understanding of drug therapy
can be built.

Section II is brief and deals mainly with practical aspects of prescribing.

Section III is the drug therapy section, in which we have described the
role of drugs in the treatment of disease. We have restricted ourselves to
discussing drugs, and have got generally dealt with other matters con-
cerned with the managemept of illness.

Section IV is a Pharmacopoeia. In this we have tried to bring together
essential information about the majority of drugs mentioned elsewhere in
the text. We felt that it was important to have this information in a separate
section, but complementing the information about the use of drugs in
disease. Too often the sciences of basic and clinical pharmacology are
divorced from the practice of medicine, and one of our particular aims in
writing this book has been to try to marry the scientifi€ disciplines with the
practical approach to drug therapy. The Pharmacoposja will enable the
student to recall those aspects of the basic and clinical Wharmacology of
individual drugs strictly relevant to the use of the drug in tr{atment, while
the complementary drug therapy section will provide the means for
understanding the role that each drug plays in the overall dru therapy of
disease, interpreted in the light of the basic principles outlined i\ Section I.

We hope that this method of organization of the book, in additjon to the
information it contains, will enable thé’\ student to gain both the kfowledge
which is essential to the practice of safe and effective drug therapy, and the
understanding of how to effect that practice.

Some may be surprised that we have not included references. We did not
feel this to be necessary. Instead we have included in Section II a chapter
on sources of information, which for the interested student will lead to
further reading.




vi Preface

We are conscious that in our approach to the subject we may not have hit
on the ideal format first time round, and that there will be room for
improvements. We shall welcome constructive criticiSm and suggestions.

There is a great deal of detailed information about drugs in this book,
and we have tried very hard to make it accurate. However, it is always
possible that errors have been missed, particularly in regard to the
important matter of dosages. Furthermore, dosage schedules are constant-
ly being revised and new adverse effects and drug interactions being
described. For these rcasons we urge all who use this book to consult
pharmaceutical manufacturers’ Data Sheets or other sources of informa-
tion before prescribing or administering the drugs described in this book,
or indeed any drugs. One cannot be too careful.

Oxford : D. G.G.
J. K.

-S.
June 1984 A

Acknowledgements

We s?}ould like to thank Christine Causby for typing the manuscript so
beautifully ’and .accurately. Our thanks are due too to the staff of the
Oxford University Press for their very great patience with us over the

se\'yeral years during which this book was taking shape, and for ever so
gently keeping us at it. '



Contents }

SECTION | Clinical pharmacology: the scientific basis of drug
therapy

1 The {_ar processes of drug therapy

2 The pharmaceutical process: Is the drug getting into the
patient?
2.1. Patient compliance
2.2. Bioavailability (systemic availability)
2.3. Special drug formulations

3 The pharmacokinetic process: is the drug getting to its site of
action?
3.1. Drug absorption and bioavailability
3.2. Drug distribution
3.3. Drug metabolism
3.4. Drug excretion ,
3.5. Simple pharmacokinetic calculations
3.6. The mathematics of pharmacokinetics

4 The pharmacodynamic process: is the drug producing the

required pharmacological effect?

4.1. Types of pharmacological effect

4.2. Distinction between the pharmacological effects of a drug
and its therapeutic effects

4.3. Therapeutic or toxic effects due to more than one
pharmacological effect

4.4. Hierarchies in the therapeutic process

4.5. Types of pharmacological actions produced by drugs in
therapy

4.6. Pharmacological aspects of long-term drug therapy:
adaptation, withdrawal, and rebound

4.7. Graded responses to drugs—the dose-response curve

10
12

17
17
20
23
25
27
49

23

62

63
65

70

74
8C



x Contents

5 The therapeutic process: Is the pharmacological effect being
translated into a therapeutic effect?
5.1. Pathophysiology of disease

6 Practical applications of the analysis of drug therapy
6.1. Apparent failure to respond to treatment analysed

7 Monitoring drug therapy
7.1. Individual monitoring and population monitoring
7.2. Therapeutic monitoring
7.3. Pharmacodynamic monitoring .
7.4. Rbarmacokinetic monitoring (plasma concentration
measurement) o

8 Pharmacogenetics
8.1. Pharmacokinetic defects 4
8.2. Pharmacodynamic defects -

9 Adverse reactions to drugs
9.1. History SR e
9.2. Incidence of adverse drug reactions
9.3. Classification of adverse drug reactions
9.4. Dose-related adverse reactions
9.5. Non-dose-related adverse reactions
9.6. Long-term effects causing adverse reactions
9.7. Delayed effects causing adverse reactions ‘
9.8. Surveillance methods used in detecting adverse reactions

10 Drug interactions
10.1. Incidence of drug interactions
110.2. Which drugs are likely to be involved in interactions?
10.3. Pharmaceutical interactions
10.4. Pharmacokinetic interactions
10.5. Pharmacodynamic interactions

11 Drug therapy in the young, in the elderly, and in pregnancy
11.1. Drugtherapyin the young -
11.2. Drug therapy in the elderly
11.3. Drug therapy in pregnancy

12 Patient compliance '
12.1. Factors which affect complian
12.2. Methods of measuring compliance
12.3. Methods of improving compliance

85
85

94

“102

102
103
105

108~

121
121
126

132
132
133
133
134
139
143
145
151

158
158
159
159
161

167

172
172
178
182

188
188
190
191



13 Placebos

13.1.

13.2.
13.3.
13.4.

Uses and abuses of placebos

Adbverse effects of placebos

Factors whicn influence the response to placebos
Mode of action of placebos

14 Drug development: the pharmaceutical industry and the
regulatory authorities

14.1.
14.2.
14.3.
14.4.
14.5.

Drug discovery

Drug development
Post-marketing assessment
Advertising

Regulatory authorities

15 Clinical trials

15.1.
15.2.
15.3.

Definition of a clinical trial
The conduct of a clinical trial
Ethics

SECTION 1l Practical prescribing

16 Principles of prescribing

16.1.
16.2.
16.3.
16.4.
16.5.
16.6.
16.7.

Is drug therapy indicated?

‘Which drug?

What route of administration should one use?
Which formulation?

What dosage regimen?

What should be the duration of treatment?
The benefit : risk ratio in prescribing

17 How to write a prescription

17.1.
17.2.
17.3.
17.4.

Practical prescription-writing

Proprietary names versus approved names
Prescribing controlled drugs
Abbreviations

18 Sources of information on drugs

18.1.
18.2.
18.3.
18.4.
18.5.
18.6.
18.7.

Pharmaceutical information
Pharmacokinetics
Pharmacological effects of drugs
Therapeutics

Pharmacogenetics

Adverse effects of drugs

Drug interactions

Contents xi

193
193
194
195
195

197.
197
200
201
202
202

204
205
205
222

227
227
228
230
231
232
235
236

238
238
242
246
247

248
248~
249
249

249
250
250
250



Xii

Contents

18.8. Clinical trials

18.9.  Patient compliance
18.10. Prescribing information
18.11. Bibliography

SECTION It The drug therany of disease

19

20

21

Introduction to drug therapy

The drug therapy of infectious diseases ,

20.1. Antibacterial drugs—the treatment of bacterial
" infections J

20.2. Antiviral chemotherapy

20.3. Antiprotozoal chemotherapy

20.4. Anthelminthics

20.5. Antifungal chemotherapy

20.6. Prevention of infections using vaccines and

immunoglobulins

The drug therapy of cardiovascular disorders
21.1. Hypertension '
21.2. Angina pectoris :

21.3. Acute myocardial infarcrion

21.4. Cardiac arrthythmias

21.5. Cardiac failure

21.6. Infective endocarditis

21.7. Venous thromboemnibolic disease

*. The drug therapy of respiratory disorders

23

72.1. The use of oxygen in respiratory disease
2.2, Cough

22.3. Pneumonias

22.4. Chronic airways obstruction

.:2.5. ‘Brounchial asthma '

22.6. Pulmonary tuberculosis

22.7. Drug-induced respiratory disorders

The drug therapy of gastro-intestinal, hepatic, and biliary
disorders

23.1. Antacids

23.2. Anti-emetics

23.3. Pepric ulceration

234, Laxatives

23.5. Anndiarrhoeal drugs

250
250
251

251

261

261
276
278
283
283

290
290
303
307
il6
328
336
341

348
348
349
350
351
352
360
363

364
364
367
370
373
376



Contents  xiit

23.6. Gastro-intestinal infections 378
23.7. Ulcerative colitis 380
23.8. Crohn’s disease 382
.23.9. Drugs and the liver 383
23.10. Drug therapy in the treatment of chronic liver disease 388
23.11. Drug treatment of galistones , 39]

24 The drug therapy of renal, urmary tract, and sexually

transmitted disorders - | 393
24.1. Diuretic therapy : 393
24.2. Hypokalaemia 401
24.3. Hyperkalaemia 402

24.4. The place of drugs in the management of acute renal
failure - 403

24.5. The place of drugs in the management of chronic renal

failure 406
24.6. Drug treatment of glomerulonephritis 408
24.7. Drugs in the treatment of urinary tract infection 410
24.8. Drug treatment of urinary calculi 414
24.9. Drugs and the urinary bladder ’ .414
24.10. Drug therapy of tumours of the kidney and prostate 415

24.11. The effects of impairment of renal function.on drug
disposition, elimination, and action © 416
24.12. Drugs and dialysis 420
24.13. Drug treatment of sexually transmitted diseases 422
25 The drug therapy of endocrine and metabolic disorders 425
25.1. Disorders of the pituitary gland 425
25.2. Disorders of the adrenal gland 428
'25.3. Disorders of the thyroid gland 432
25.4. Disorders of calcium metabolism 438
25.5. Diabetes mellitus : 440
25.6. Disorders of lipid metabolism 452
26 The drug therapy of blood disorder$ : 458
26.1. Anaemias : 458
26.2. Myeloproliferative disurders . 464
26.3. Lymphoproliferative disorders ‘ 466
26.4. Multiple myeloma : 469
26.5. Drug-induced blood dyscrasias : 471
26.6. Complications of blood transfusion . 475
27 The drug therapy of disorders of bones and joints . - - 478

27.1. Arthritis < 478



xiv Contents

27.2. Gout and hyperﬁﬁcaémla
27.3. Musculo-skeletal disorders induced by drugs
27.4. Paget’s disease of bone

28 The drug therapy of neurological disorders
28.1. Meningitis '
28.2. Parkinson’s disease and Parkinsonism -
28.3. Epilepsy
28.4. Migraine
28.5. Myasthenia gravis
28.6. Muscle spasticity
28.7. Vertigo

29 The dfug therapy of psychiatric disorders

29.1. Mechanisms of action of drugs used in psychiatric

disorders

29.2. The use of drugs in the treatment of psychiatric

disorders A -

30 The relief of pain, and anaesthesia

30.1. Anatomical and neuropharmacological mechanisms

underlying pain sensation
30.2. Mechanisms of action of analgesics

- 30.3. Principles underlying the use of analgesics in the

treatment of pain
30.4. Practical use of analgesics

-30.5. The treatment of intractable pain in terminal mahgnant

disease
30.6. General anaesthesia
30.7. Local anaesthetics

31 Drug dependence and abuse
31.1. Factors predisposing to dmg dependenoe
31.2. Opiates
31.3. Cocaine and amphetamine
31.4. Cannabis
31.5. LSD and other psychedelic drugs
:31.6. Alcohol
31.7. Hypnotics and tranquillizers

~ 31.8. Tobacco (nicotine)

31.9. Personal accounts

32 The management of self-poisoning

32.1. Immediate management of the acutely ill patient

486
492
492

495
495

- 497

501
507
510
514
515

- 518

519
522
533

533
535

535
537

541
542
551

554
554
556
558
559"
560

560 .
562 °
562

562

564
564



32.2.
32.3.
32.4.

Contents xv

Detailed management of self-poisoning
Sources of information
Agents used in the treatment of self-poisoning

33 The principles of cancer chemotherapy

33.1.
33.2.
33.3.
33.4.
33.5.
33.6.

Actions of drugs relevant to their clinical use
Pre-treatment evaluation

Combination chemotherapy

Regimens of cancer chemotherapy

Adverse effects of drugs used in cancer chemotherapy
The practical use of cytotoxic drugs

34 Immunosuppression and the drug therapy of connective tissue
diseases and of allergies

34.1.

34.2.
34.3.

34.4.

Immune disease: pathogenesis and mechanisms of
action of drugs

Drug therapy of allergic disorders

The use of glucocorticoids as anti-inflammatory,
anti-allergic, and immunosuppressive agents
Immunosuppressive drug therapy

SECTION IV Pharmacopoeia

Introduction
Pharmacopoeia
Index to Pharmacopoeia

GENERAL INDEX

571
582
582



SECTION |

Clinical pharmacology: the
scientific basis of drug therapy






1 The four processes of drug\therapy

~

The processes of drug therapy are very complex, although not more
complex than those processes which underlie the illness for which therapy is.
being given. Historically modern drug therapy has developed from the
herbal and folklore medicine of the past with its mixture of magic,
empirical pharmacology, and faith of the patient in the doctor. Some cynics
might hold that not much has changed! However there have been changes,
even though the magic of drug therapy is still a potent force in its success.
The changes which have occurred are in the understanding of the modes of
action of the drugs we use and in the optimal application of those drugs to
the treatment of disease. Underlying all this is an immense amount of work
in the sciences of basic and clinical pharmacology.

The rationalization of drug therapy has lagged behind the understandmg
of disease processes for obvious reasons. The rational man obviously wants
to be able to understand a pathological process and to make a precise
diagnosis before instituting treatment. Until quite recently few specific and
effective therapies were available and it is not, therefore, surprising that
medical education and training has concentrated upon the art and science
of diagnosis and the minute understanding of disease processes, neglecting,
to a great extent, their treatment with drugs. The art and science of surgical

treatment was not so neglected because manifestly: it is profoundly = -

effective in appropriate cases and demonstrates in a most dramatic way the
doctor’s concern and masterly activity on behalf of his patients.

In recent years, however, drug therapy has been undergoing a process of
increasing rationalization. Advances in the understanding of the detailed
events underlying the pathology of disease have allowed their manipula-
tion with drugs. Conversely the empirical development of drugs useful in
specific diseases has led to improvements in our understanding of those
diseases. For example, the discovery of the precise biochemical abnormal- .
ity in Parkinson’s disease has led to the introduction of specific therapy
with levodopa, while the study of the mode of action of psychotropic drugs
has been one of the major factors in promoting the biochemical and
pharmacological investigation of brain function in relation to mental
disease.



4 The four processes of drug therapy

One of the main aims of the approach to therapeutics outlined here is to
analyse drug therapy within a discipline as strict as that by which a
diagnosis is reached. It does not matter that in the course of this analysis
there may arise questions to which there are at present no answers, for only
by asking such questions can we begin to understand the depths of our
understanding or ignorance.

The approach which we shall describe is one in which drug therapy is
analysed step by step by various processes. The scheme as outlined can be
applied to any type of drug therapy and, more attractively, can be applied
to optimize any individual patient’s drug therapy.

There are four main processes involved in drug therapy (see Fig. 1.1).
They are:

The pharmaceutical process.
The pharmacokinetic process.
The pharmacodynamic process.
The therapeutic process.

P O R S

These four processes can be more simply formulated as simp'e ques-
tions, one for each process:

. Is the drug getting into the pafient?

[s the drug getting to its site of action?

. Is the drug producing the required pharmacological effect?

. Is the pharmacological effect being transk{ted into a therapeutic
effect" ~

AN

\\\

1.1. PHARMACEUTICAL PROCESS: Is the drug gettifig -
into the patient?

L»)b.)»—‘

.h

The pharmaceutical process is concerned with all those factors inherent in
the pharmaceutical formulation and presentation of a drug preparation
which determine whether or not it is absorbed (in the case of oral, rectal,
or parenteral administration) or reaches the appropriate site of action for
an appropriate time in the desired form (for topical preparations). Strictly
speaking we are not here concerned with the process of absorption itself
but with the properties of the drug preparation, e.g. tablet content of drug,
drug crystal size, tablet compression, excipients, and predictability of
tablet properties such as rates of disintegration and dissolution.

Although it is not strictly relevant to the pharmaceutical process it is
convenient here to remember to consider the question of patient com-
pliance since that is an important factor in determining whether or not the
drug gets into the patient.



The pharmacokinetic process 5

PHARMACEUTICAL PROCESS [ Drug in dosage form ]
*is the drug getting into the patient?’

oral
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PHARMACOKINETIC PROCESS [ GJ tract J
‘I3 the drug getting to its site of action?’
"F"’,',‘ . Parenteral
pas ‘L
\{ Hepatic mmmmJ
v
Extra-cellular fluids
Protsin- e
bound Eliminstion
1 _‘
1—= Tissues (sites
. Unbound +— of action)
PHARMACODYNAMIC PROCESS y
‘is the drug producing the required
pharmacological effect?’ Pharmacological effects
THERAPEUTIC PROCESS 3
‘Is the pharmacological effect being
transiated into a therapeutic effect?’ Therapeutic/toxic sffects

Fig. 1.1. The four main processes involved in drug therapy. Compare this figure with Fig. 6.1
in which more detail is given.

1.2. PHARMACOKINETIC PROCESS: Is the drug getting to
its site of action?

The pharmacokinetic process is concerned with the absorption, distribu-
tion, and elimination (by metabolism and excretion) of drugs. It can be
studied in the patient by measurement of drug and metabolite concentra-
tions in blood and/or urine over periods of time after dosing. It is evident
that, however many structural and metabolic barriers drug molecules have
to pass, the concentration of a drug at its site of action must have the blood
concentration as one of its major determinants. Thus, proper mathematical
description of the pharmacokinetic characteristics of a drug can provide a
great deal of information of relevance to both the pharmacological and the
therapeutic or toxic effect. ‘



