J Clin Pathol 1990;43:177-183

177

OCCASIONAL ARTICLES

Prepared in 1989 on behalf of
the BCSH Haemostasis and
Thrombosis Task Force of
the British Society for
Haematology.

The guidelines were revised
by L Poller in consultation
with members of the Task
Force.

During the preparation of
the document the members
were as follows:

Chairman: J F Davidson;
Secretary: B T Colvin;
Members: T W Barrowcliffe,
P B A Kernoff, S ] Machin,
L Poller, F E Preston,

I D Walker.

R S Mibashan and N K
Shinton were also consulied.

Correspondence to:

B T Colvin, Department of
Haematology, The London
Hospital, Whitechapel,
London E1 1BB.

Accepted for publication
11 September 1989

Guidelines on oral anticoagulation: second edition

British Society for Haematology

British Committee for Standards in Haematology

Haemostasis and Thrombosis Task Force

Introduction

The guidelines document on oral anticoagula-
tion first appeared in 1984. Since then the
international system for the standardisation of
the prothrombin time in anticoagulant con-
trol, based on International Normalised
Ratios (INR), has become widely accepted.'”
The introduction of INR, combined with the
change in the United Kingdom from human
brain to rabbit thromboplastin in 1986, has
created a need for this second edition.

A survey on oral anticoagulation conducted
for the British Society for Haematology
(BSH) via the United Kingdom National
External  Quality Assessment Scheme
(NEQAS) in blood coagulation in 1982
estimated that 2:3 million prothrombin time
tests were performed annually in the United
Kingdom for purposes of oral anticoagulant
control and that about a quarter of a million
people were receiving this treatment each
year. The numbers are now much greater.

Properties of oral anticoagulants

The commonly used oral anticoagulant drugs
are those derived from 4-hydroxycoumarin, of
which the most widely used is warfarin,
named after the Wisconsin Alumni Research
Foundation. Other drugs listed in the British
National Formulary are nicoumalone and
phenindione. Phenindione is now rarely used
due to hypersensitivity reactions.

Oral anticoagulants antagonise vitamin K,
required for the gamma carboxylation of cer-
tain glutamic acid residues which facilitate
calcium binding of coagulation factors II,
VII, IX, X and the anticoagulant factors
protein C and protein S. Acarboxy forms
which circulate in patients treated with
coumarin drugs are devoid of procoagulant
properties. The rate of disappearance from
the circulation of these vitamin K dependent
clotting factors depends on their respective
half lives, which range from six to 60 hours.

Use of oral anticoagulants

Coumarin drugs are used for the prevention
and control of thrombo-embolism. The foll-
owing are the conditions for which oral
anticoagulants are used, but there are wide
differences of opinion on their indications.

Short term to medium term (up to 12
months)

Prophylaxis of deep vein thrombosis
including high risk surgery;*® myocardial
infarction, anterior myocardial infarction,
three months minimum’; established deep
vein thrombosis, three months minimum?;
xenograft heart valve replacements, three
months minimum®; pulmonary embolism,
three to six months® coronary artery
bypass graft, up to two months.'

Long term

Recurrent venous thrombo-embolism5;
embolic complications of rheumatic heart
disease and atrial fibrillation'; cardiac
prosthetic valve replacement and arterial
grafts.’ ?

POSSIBLE INDICATIONS FOR LONG TERM
TREATMENT

Congenital antithrombin III deficiency with
clinical thrombosis; congenital protein C or S
deficiencies with clinical thrombosis; transient
ischaemic cerebral artery syndrome including
basilar and vertebral artery syndromes; lupus-
like anticoagulant with clinical thrombosis.

Pregnancy

The decision on whether to wuse oral
anticoagulant drugs during pregnancy is still a
matter of clinical judgment because of the
balance of risk between mother and fetus.

The main disadvantage of vitamin K
antagonists during pregnancy is that they
cross the placenta. Warfarin may be
teratogenic during the first trimester, result-
ing in warfarin embryopathy, and is associated
with an increasing risk of fetal haemorrhage as
pregnancy progresses. The risk is maximal
during labour and delivery. A warning on the
dangers of becoming pregnant while taking
oral anticoagulants is given in the national
anticoagulant treatment booklet.

When anticoagulation during pregnancy is
deemed essential, intravenous or self-adminis-
tered subcutaneous heparin in adjusted doses
should be considered. (For further details of
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heparin administration see BSH guidelines on
heparin). Long term heparin administration,
however, carries a risk of maternal
osteoporosis. Women who have prosthetic
heart valves or who have mitral valve disease
or atrial fibrillation, or both, may be more
safely maintained on warfarin. Wherever pos-
sible, oral anticoagulants should be avoided
during the first trimester. In any patient given
warfarin during the second and third trime-
sters frequent monitoring and dose review are
essential. For all patients warfarin must be
replaced by heparin at around 36 weeks.

If heparin is continued during labour its
dose should be carefully monitored. After
delivery full dose heparin may usually be
reintroduced 12-24 hours after completion of
the third stage. Oral anticoagulants may be
given 2448 hours after delivery. Introduction
of vitamin K antagonists should be progres-
sive, with no initial loading dose. Heparin
should be continued until the INR is in the
desired therapeutic range. Anticoagulated
mothers of healthy infants should not be dis-
couraged from breast feeding.

Contraindications
These are seldom absolute and depend on
individual patients (box).

General: Mental impairment
Uncooperative
patients
Alcoholism
Cardiovascular: Hypertension
Renal: Sustained increase of

blood urea above
10 umol/litre
Recent non-embolic
cerebrovascular
accidents, recent
surgery, or trauma
to central nervous
system and eye
Gastrointestinal:  Inflammatory bowel
disease, peptic
ulcer, oesophageal
varices
Uncompensated
cirrhosis
Haematological:  Pre-existing
haemostatic defect

Neurological:

Liver disease:

Dose and control of anticoagulant
treatment

The dose of anticoagulant drug depends on
biological assay of the induced coagulation
defect, measured by the prothrombin time,
which is the recalcification time of plasma after
the addition of a tissue thromboplastin.
Thromboplastin reagents derive from a variety
of sources and usually give different prothrom-
bin times for the same test plasma because of
differing potencies and responsiveness to
depression of the vitamin K dependent clotting
factors. All thromboplastin reagents should be
labelled with an International Sensitivity

British Society for Haematology

Index (ISI) which quantifies their responsive-
ness to the effects of anticoagulants in terms of
the WHO Primary Reference Preparation
which has an assigned value of 1-0. This
permits reporting as INR. INR are virtually
identical with the formerly recommended
British Ratios (BR).?

After clinical appraisal a baseline prothrom-
bin time should be determined whenever possi-
ble to assess liver function before the initial
dose of warfarin is administered. The usual
adult induction dose of warfarin is 10 mg on the
first day and 10 mg on the second day (a larger
loading dose is not now recommended).

The dose schedule should be reduced in the
following conditions: prolonged baseline
prothrombin time; abnormal liver function
tests; congestive cardiac failure; parenteral
feeding; less than average body weight; age of
over 80 years.

The daily dose should be given, if possible, at
a fixed time—for example, 1800 hours. The
INR must be determined on the day of treat-
ment and the dose of warfarin adjusted accor-
dingly. The maintenance dose is usually
between 3 and 9 mg warfarin, although the
pharmacological response varies widely among
patients and even in the same patient over a
period of treatment. If the patient is receiving
concurrent heparin treatment by continuous
infusion and is being maintained by the
activated partial thromboplastin time (APTT)
at less than two and a half times control reading
(see BSH guidelines on heparin treatment),
oral anticoagulant dose can still be based on the
prothrombin time from a specimen collected
without discontinuing heparin infusion. The
prothrombin time prolongation by heparin at
therapeutic concentrations is slight. If the dose
of heparin is excessive it may be necessary to
withhold treatment for three to four hours and
repeat the test. Repeat prothrombin times are
normally required daily or on alternate days in
the early days of treatment, or at longer
intervals later, depending on the response. If a
patient is well stabilised the interval of proth-
rombin time testing can be gradually extended
to eight weeks as an outpatient. Where thereisa
pronounced change in the clinical state or in
concomitant drug treatment, especially if the
drug is known to interact with warfarin, the
prothrombin time must be checked more
frequently. When a known potentiating or
antagonising drug is administered or with-
drawn, the dose of warfarin should either be
adjusted or the prothrombin time checked
more frequently. Other drugs which are recog-
nised as possibly synergistic with qral
anticoagulants can be given in normal doses but
with more frequent monitoring.

Therapeutic ranges

As experience of the improved anticoagulant
control in the United Kingdom afforded by the
provision of standardised low ISI (high sen-
sitivity) thromboplastin and external quality
assessment has increased, more specific and, in
some instances, more intense therapeutic ran-
ges have been used with confidence. The BSH
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Table I  Suggested INR ranges in various conditions

INR Clinical state

Prophylaxis of deep vein thrombosis including
surgery on high risk patients*®

(2:0-3-0 for hip surgery and fractured femur
operations)™?

Treatment of deep vein thrombosis'
Pulmonary embolism

Systemic embolism'?

Prevention of venous thrombo-embolism in
.myocardial infarction'*

Mitral stenosis with embolism'

Transient ischaemic attacks

Atrial fibrillation'

Recurrent deep vein thrombosis and
pulmonary embolism'?

Arterial disease including myocardial
infarction'®

Mechanical prosthetic heart valves*'?

2:0-2'5

2:0-3-0

3-:0-4'5

*A recent randomised study in patients with tissue prosthetic
heart valves indicated that control at a less intensive INR
range of 2-0-3-0 was effective and safe.'”

proposals (table 1) were based on the results of
a NEQAS survey on current practice, suppor-
ted in respect of prevention and treatment of
deep vein thrombosis by previous randomised
clinical trials.**

Although surgical procedures, including
dental extractions, may be associated with an
increased risk of bleeding if these are perfor-
med under anticoagulant cover, two ran-
domised studies’ ¢ have shown that the bleeding
risk is low if the INR on the day of operation is
between 2-0 and 25 with a low ISI thrombo-
plastin. In practice an INR of not greater than
2-0 is recommended at the time of surgery but
the risk of bleeding depends on the clinical
circumstances.

Side effects

Apart from haemorrhage, side effects encoun-
tered with oral anticoagulants have been mostly
with the indanediones, principally phenin-
dione, the use of which has been largely discon-
tinued as sensitivity reactions were relatively
common. Skin rashes and alopecia have been
reported as rare complications with coumarin
drugs. Cutaneous necrosis associated in some
cases with heterozygous protein C or protein S
deficiency is due to capillary thrombosis during
the induction phase. In such patients adminis-
tration of heparin during the first few days of
treatment with slow induction of warfarin is
advised. Poor control may give similar
problems at a later stage in these patients.
Demineralisation of bone has been reported
with prolonged oral anticoagulant treatment in
young children. Acute intestinal obstruction is
a rare complication of mesenteric haemor-
rhage.

Causes of prolonged prothrombin time
and haemorrhage
These are due to relative overdose or increased
sensitivity by the patient either as a con-
sequence of a change in' patient’s physical
state—any severe ‘illness, interaction with a
potentiating drug, and withdrawal of antagon-
istic drugs.

The following pathological disorders have a

confirmed potentiating effect: alcohol excess, -
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either acute or chronic; cardiac failure; choles-

tasis; diarrrhoea (enteritis); fever; gastrocolic

fistula; hypoalbuminaemia; liver damage

(including exposure to organic solvents such as

petrol and possibly halothane in general anaes-

thesia); malnutrition; severe weight reduction

regimens; renal impairment; thyrotoxicosis.
Drugs used for the following have a high

potentiating effect:

Gastrointestinal tract:

Cimetidine.

Cardiovascular system:

Amiodarone, clofibrate, bezafibrate, dextro-

thyroxine, quinidine, sulphinpyrazone.

Infections:

Co-trimoxazole, metronidazole.

Endocrine system:

Anabolic steroids, danazol, glucagon, thyrox-

ine.

Musculoskeletal and joint disease:

Aspirin and the salicylates, azapropazone,

feprazone, sulphinpyrazone.

Malignant disease:

Tamoxifen.

Alcoholism :

Disulfiram.

A fuller list of drugs available in the United

Kingdom which may potentiate or antagonise

anticoagulants is given in the Appendix.

Recommendations for concomitant drug
treatment

Analgesics used for headaches and minor
trauma  containing  dextropropoxyphene
hydrochloride or paracetamol, or a combina-
tion with co-proxamol, (Distalgesic), are
relatively safe for occasional self-medication in
doses of two to four tablets a day, once or twice
a week, but regular ingestion of six to eight
tablets daily for chronic pain may require
reduction of oral anticoagulant dose.

While most interacting drugs operate by
potentiating or antagonising the action of
coumarin-like drugs, others, such as aspirin,
sulphinpyrazone, and non-steroidal anti-
inflammatory drugs, also act by impairing
platelet function and so enhance the risk of
bleeding, especially in the gastrointestinal
tract. Aspirin also has an undesirable localised
irritant effect on the gastric mucosa, resulting
in an increased incidence of haematemesis.
Thus prothrombin time control alone will not
reflect the potential risk of bleeding.

Reversal of oral anticoagulant treatment
Recommendations on reversal of oral
anticoagulant treatment have to be influenced
by the risks of inducing hepatitis and human
immunodeficiency virus (HIV) infection with
plasma concentrates and the possible throm-
botic dangers of over correction by vitamin K,
especially in patients with prosthetic or
replacement heart valves (table 2). With these
risks in mind, the following recommendations
are made with the warning that four to six
hours must be allowed for an adequate clinical
response to vitamin K, in the average patient.
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Table 2 Recommendations on reversal of oral
anticoagulant treatment

A Life threatening haemorrhage
Immediately give 5 mg vitamin K, by slow intravenous
infusion and a concentrate of factor I1, IX, X, with factor
VII concentrate (if available)
The dose of concentrate should be calculated based on
50 iu factor IX/kg body weight
If no concentrate is available fresh frozen plasma should
be infused (about 1 litre for an adult) but this may not be
as effective

B Less severe h rhage such as h uria and epistaxis
Withhold warfarin for one or more days and consider
giving vitamin K, 0-5-2:0 mg intravenously

C  INR of >4-5 without haemorrhage
Withdraw warfarin for one or two days then review

D  Unexpected bleeding at therapeutic levels
Investigate possibility of underlying cause such as
unsuspected renal or alimentary tract disease

Causes of INR of less than 2:0

Failure to achieve an adequate degree of
anticoagulation may be due to inadequate dose,
patient non-compliance, hereditary resistance,
acquired resistance to warfarin, improvement
in the patient’s general condition, dietary chan-
ges or antagonistic drug interaction. Plasma
warfarin concentration may assist in diagnosis
of non-compliance. Barbiturates and prepara-
tions containing vitamin K are particularly
prone to cause low INR values; other drugs
prescribed in the United Kingdom that are
antagonistic to oral anticoagulants are listed in
the Appendix. Acquired drug resistance, al-
though a rare occurrence, may be difficult to
manage. Changing to an alternative drug may
be beneficial, but resistance is often encoun-
tered with other oral anticoagulant com-
pounds.

Withdrawal of oral anticoagulant
treatment

Whether treatment should be withdrawn
abruptly or gradually withdrawn (“tailed off”’)
is still debatable. Theoretically, the ‘“rebound
hypercoagulability’’ which results from sudden
discontinuation might predispose to rebound
thrombosis. Some clinicians tail off long term
treatment over several weeks but withdraw
short term treatment suddenly.

Organisation of oral anticoagulant
control service

Each haematology service or department
should provide a clinical and laboratory service
for the control of oral anticoagulant treatment.
This should be concerned solely with the
supervision of anticoagulant doses and related
problems. Prescription of oral anticoagulant
drugs must be the responsibility of a registered
medical practitioner.

INPATIENT SERVICE

The consultant haematologist should be will-
ing to advise on the hospital’s policy for the
control of oral anticoagulant drugs. He or she
should provide advice on the selection of
patients and the appropriate therapeutic range
and should counsel patients on oral
anticoagulant drugs. A survey on oral
anticoagulation conducted for the British
Society for Haematology through the United
Kingdom National External Quality Assess-
ment Scheme (NEQAS) indicated that half of
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inpatient anticoagulant control is undertaken
by consultant haematologists alone or with
junior haematology staff. In some additional
instances responsibility is shared with consul-
tant colleagues. Where anticoagulant treatment
gets out of control or requires to be reversed,
the haematologist should advise on measures to
correct this and provide blood products as
necessary.

The haematologist should organise a
laboratory service for the control of oral
anticoagulant drugs according to the principles
set out in these guidelines. There should be
formal referral in writing of patients to the
anticoagulant clinic with treatment authorisa-
tion signed by the requesting medical prac-
titioner. For inpatient doses, this will normally
be based on the prothrombin time of venous
blood samples sent to the laboratory. Written
reports giving INR values should be issued and
the results entered in the ward, into an
anticoagulant control chart.

OUTPATIENT SERVICE

Patients on discharge from hospital should
normally be referred to a consultant
haematologist for the control of outpatient
treatment. Each haematology department or
service should be prepared to organise out-
patient clinics for the control of oral
anticoagulant drugs and where possible should
provide laboratory services at these clinics to
enable dose adjustment to be made on the spot
(advising on dose by telephone is to be
avoided). The work of these clinics should be
confined to the supervision and regulation of
anticoagulant dose and related problems. A
capillary blood prothrombin time technique is
useful for outpatient clinics as it reduces the
overall time for testing.

A request to the haematologist for
anticoagulant supervision and dose should be
in writing and should be signed. An outpatient
anticoagulant request card giving patient
details and proposed duration of treatment,
together with the list of drugs given con-
comitantly, ideally should be provided with
each request.

Patients should be issued with national
anticoagulant booklets for the recording of
INR results and anticoagulant dose. Supplies
of these booklets are available from: DHSS
Stores, No 2 Site, Manchester Road,
Heywood, Lancashire, OL10 2PZ, or SHHD
(Div. IIID), Room 9, St Andrews House,
Edinburgh, EH1 3DE. There should be
regular correspondence between the clinic doc-
tor and the patient’s general practitioner. The
practitioner should be informed of non-atten-
dance, any problems associated with treatment,
and of a decision to withdraw treatment.

Outpatient anticoagulant clinics should be
staffed by adequate numbers of medical, nurs-
ing, scientific and secretarial staff. Full records
of patients’ attendances, results, anticoagulant
dosing and correspondence should be kept in
special anticoagulant clinic case records.

The dose should also be recorded in the
patient’s booklet and on the local record. This
information should ideally be conveyed to the
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patient while in the anticoagulant clinic but
where for logistic reasons this is not possible,
the recorded dose in the booklet should be
posted to the patient as soon as possible.

QUALITY CONTROL OF ANTICOAGULANT
ADMINISTRATION

This should be carried out either by determin-
ing the proportion of patients within their
relevant therapeutic range or by determining
the mean perentage adequately treated, with
the coefficient of variation (CV) for each
therapeutic range. More detailed therapeutic
quality control has been advocated in which
assessment of the effective ratio for control
defined as the mid-point between two estima-
tions is determined.'®

Laboratory control of oral anticoagulants
STANDARDISATION OF THE PROTHROMBIN TIME
IN ANTICOAGULANT CONTROL

The coagulation defect induced by oral
anticoagulant treatment is best quantified by
the INR. The INR is the prothrombin ratio,
which it is calculated, would have been
obtained with the WHO primary international
reference preparation.

INTERNATIONAL REFERENCE PREPARATIONS
(IRP)

The primary WHO international reference
thromboplastin—human brain 67/40 com-
bined—was replaced by a second WHO IRP of
human brain plain, British Comparative
Thromboplastin batch 253 (1983). Additional
IRP of rabbit brain plain (RBT/79) and bovine
combined (OBT/79) were approved by the
WHO in the same year.

CALIBRATION OF THROMBOPLASTIN REAGENTS
An orthogonal regression analysis is the recom-
mended WHO procedure to compare different
thromboplastin reagents and derive equivalent
INR. A rectilinear relation of the logarithms of
the prothrombin times is used. The slope of the
correlation indicates the correlation of the local
thromboplastin with the IRP.!¥? This is
termed the International Sensitivity Index
(ISI). IRP results are plotted on the vertical
axis against the logarithms of prothrombin
times obtained with the thromboplastin to be
calibrated on the same set of plasmas (from 20
normal subjects and 60 stable anticoagulated
patients). An ISI can be assigned to each batch
of thromboplastin. Prothrombin time results
should be given as INR, which may be derived
from one of the following formulae, when the
ISI is known.
INR =antilog (log (prothrombin ratio) X ISI)
or
INR = (prothrombin ratio

With some reagents, INR values are reliably
obtained from a chart produced by the man-
ufacturer, but with others they are derived
from one of the above equations. To determine
the normal control value the NEQAS Steering
Commiittee in Blood Coagulation has recom-
mended that the geometric mean of a minimum
of 20 normal controls should be used. The
normal control values should be obtained from

)ISI
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healthy ambulant adults, men and women, and
need not necessarily be tested on one day. A
locally determined geometric normal mean
should be compared with the mean normal
value for each batch of thromboplastin issued
by the manufacturer, and this may be used to
determine the INR. In view of the heavy
demands and complexity of the procedure, ISI
calibrations should not normally be performed
by routine hospital laboratories and should
only be performed by National Control
Laboratories or by manufacturers. The ISI
calibration procedure is described in detail
elsewhere.” %

THE CLINICAL IMPORTANCE OF A LOW

ISI THROMBOPLASTIN

The recommended BSH therapeutic ranges
have been based on clinical trials and
cumulative experience in the United Kingdom
with thromboplastins of ISI between 1-0 and
1-1. NEQAS surveys have shown that these
give a lower incidence of persistent poor per-
formance and a lower CV of the INR—that is,
increased precision.?! Of clinical importance is
that the width of the therapeutic range dimin-
ishes progressively with increasing ISI
(figure).

The INR value may also be less dependable
with higher ISI reagents in the induction
period of oral anticoagulation and in unstabil-
ised patients.

USE OF COAGULOMETERS

ISI determinations are based on prothrombin
time values obtained with a manual technique.
According to 1988 NEQAS data, almost 50°,,
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of United Kingdom prothrombin times are

performed using a coagulometer. Coagu-
lometers affect the INR value to varying
degrees. NEQAS surveys indicate that most
types of coagulometer tend to underestimate
the INR whereas a minority overestimate the
INR. There is, however, considerable variation
in performance with instruments of the same
model which means that it is not generally safe
to apply an ISI correction factor for a type of
coagulometer or coagulometer/reagent system
as each instrument must be checked
individually.

CONTROL BY CHROMOGENIC (AMIDOLYTIC)
SUBSTRATES

Amidolytic assays based on synthetic
chromogenic substrates have been recommen-
ded for oral anticoagulant dose control. The
chromogenic assays are relatively specific to
one clotting factor and may measure acarboxy
forms. No single chromogenic substrate tech-
nique seems to be satisfactory for the control of
short-term anticoagulant administration, but
specific factor II, VII, and factor X
chromogenic methods give a reasonable
approximation to the prothrombin time in
long-term stabilised patients.?

USE OF COMPUTERS

Computers may play a valuable part in patient
records, administration of clinic appointments,
and analysis of therapeutic quality control.
Their value in production of dose schedules for
individual patients is under investigation.
Their use for the latter cannot yet be recom-
mended until reliable patient databased
programmes.have been developed.

Appendix

DRUGS REPORTED AS INTERACTING WITH ORAL
ANTICOAGULANTS

The following preparations should not be
regarded as contraindicated or as contraindica-
tions to warfarin administration. Their pres-
cription may, however, cause changes in oral
anticoagulant requirements. Caution is
therefore advised and more frequent monitor-
ing may be required. This list is not intended to
be comprehensive. Some drugs have only been
referred to in single case reports.

Potentiating drugs Antagonistic
drugs
Gastrointestinal tract :
Antacids—magnesium  Chloestyramine
salts Colestipol
Cimetidine
Liquid paraffin and other
laxatives

Cardiovascular system:

Amiodarone Cholestyramine
Clofibrate Colestipol
Dextrothyroxine Spironolactone
Diazoxide

Dipyridamole

Ethacrynic acid

Quinindine

Sulphinpyrazone
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Respiratory system:

Antihistamines

Central nervous system:
Chloral hydrate and Barbiturates

related compounds Carbamazepine
Chlorpromazine Dichloralphenazone
Dextropropoxyphene —late
Dichloralphenazone—  Haloperidol

initial Phenytoin
Diflunisal Primidone

Mefenamic acid

Monoamine oxidase
inhibitors

Tricyclic antidepressants

Triclofos sodium

Infections:

Aminoglycosides: Griseofulvin
Amikacin
Rifampicin
Gentamicin
Kanamycin
Neomycin
Streptomycin
Tobramycin

Co-trimoxazole

Cephalosporins: Cephaloridine
Cephazolin
Cephamandole
Latamoxef

Chloramphenicol

Cycloserine

Erythromycin

Isoniazid

Ketoconazole

Metronidazole

. Miconazole

Nalidixic acid

Penicillin G—large doses—intravenous

Ampicillin—oral

Quinine salts

Streptotriad

Sulphonamides—long acting

Tetracycline

Endocrine system:
Anabolic steroids
Chlorpropamide
Corticosteroids
Danazol
Glucagon
Metoclopramide
Propylthiouracil
Sulphonyl urea
Thyroxine
Tolbutamide

Malignant disease and immunosuppression.:
Cyclophosphamide
Mercaptopurine
Methotrexate
Immunosuppressant

drugs
Tamoxifen
Musculoskeletal and joint disease:
Allopurinol
Aspirin and the salicylates
Azapropazone
Diflunisal
Fenclofenac
Fenoprofen
Feprazone

Oral contraceptives
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Flufenamic acid
Flurbiprofen
Indomethacin
Ketoprofen
Mefenamic acid
Naproxen
Paracetamol—high daily
doses (with dextro-
propoxyphene
Distalgesic/coproxamol)
Piroxicam
Sulindac
Sulphinpyrazone
Nutrition and blood :
Alcohol—dose dependent

potentiator Vitamin K
Alcohol
Ear, nose, and oesophagus :
Antihistamines
Phenazone
Skin:
Antihistamines
Alcoholism:

Disulfiram (Antabuse)
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