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Communicable Diseases

BCG vaccination

PUBLIC HEALTH LABORATORY SERVICE COMMUNICABLE DISEASE SURVEILLANCE CENTRE

A report of subcutaneous abscesses after BCG vaccination was
received earlier this year by the Public Health Laboratory
Service Communicable Disease Surveillance Centre. A request
in the Communicable Disease Report for information about
similar episodes in other parts of the country resulted in eight
further reports. Four of these were of single cases, but the other
four comprised groups of cases in school aged children; all were
attributed to faulty vaccination technique. In fact, in three
instances it was suggested that the vaccinators might have
mistakenly injected the vaccine subcutaneously instead of
intradermally. The health departments in Great Britain issued
advice on BCG vaccination in 1972,1 and this is soon to be
updated. In the meantime it is hoped that the following guide-
lines will help community physicians and others responsible for
the vaccination programme.

Guidelines for use

INDICATIONS

BCG vaccination is usually considered for five main groups of
people.

(1) Schoolchildren-the routine programme in schools usually
covers children aged between 10 and 14.

(2) Students including those in teacher training colleges.
(3) Children and newborn infants in families of Asian origin

because of the high incidence of tuberculosis in this ethnic group.
(4) Health service workers and others likely to be exposed to

infection at work.
(5) Household contacts of people known to have active

tuberculosis and newborn infants in households where there is a
history of tuberculosis.

PREVACCINATION TUBERCULIN TEST

A prevaccination tuberculin test is necessary in all age groups
except newborn infants, and only those people with negative
reactions should be offered vaccination. If there is a visible BCG
vaccination scar of at least 3-4 mm from a previous vaccination,
revaccination is unnecessary even if the person is tuberculin
negative. There are three main tests currently in use: the
Mantoux intradermal test, the Heaf multiple puncture test, and
the Tine test. The Heaf test is usually preferred for testing large
groups of people because it is quick and easy to perform,
reliable, and cheap. The Mantoux test is favoured when a more
precise measurement of tuberculin sensitivity is required such
as in clinical diagnosis. The Tine test has the advantage of being
readily portable and therefore valuable for testing individuals
away from clinics. It is, however, considered by some health
authorities to be unreliable and is not therefore recommended

for routine use. Strict adherence to the recommended test
procedures and reading is essential to obtain valid results in all
these tuberculin tests. The procedures of the Mantoux and
Heaf tests are summarised in the table. Tine testing should be
carried out in accordance with the manufacturer's instructions.

VACCINATION PROCEDURE

People who have not been previously vaccinated and who are
tuberculin negative-that is, Heaf grade 0 or 1 or Mantoux
<6 mm induration-should be offered BCG vaccination. People
who are tuberculin positive that is, Heaf grades 2, 3, and 4 or
Mantoux >6 mm induration-should not be vaccinated; they
should be referred for specialist assessment by the local chest
clinic or medical unit. People with strongly positive tests-that
is, Heaf grades 3 or 4 or Mantoux > 15 mm in diameter-should
normally be clinically and radiologically examined and if
necessary antituberculous treatment given; their contacts should
be investigated if this has not already been done. People who
have been previously vaccinated do not require revaccination if
a BCG scar of at least 3-4 mm in diameter is visible. Sometimes,
however, revaccination is suggested in children or young adults
at special risk of infection; this should be confined to those with
Heaf grade 0 (Mantoux 10 IU, <6 mm) and the vaccine should
not be given close to the site of the scar of the previous BCG
vaccination.

Intradermal Bacillus Calmette-Guerin (BCG) vaccine is
provided by the health departments and should be stored in a
well maintained refrigerator between 20C and 80C. At each
vaccination session vaccine should be reconstituted as required
and kept out of sunlight until used. Reconstituted vaccine that
is unused at the end of the session should be discarded. The
vaccine should be given by intradermal injection into the skin
of the left upper arm in the sulcus over the insertion of the left
deltoid muscle; 0-1 ml should be given with a 1 ml syringe with
a short bevel gauge 25 needle (newborn infants should be given
half this dose). A separate plastic syringe and needle should
be used for each person. Jet injectors are not recommended
because they are unreliable and may occasionally cause ulceration
and abscess formation. A weal of about 7 mm in diameter should
be produced. If vaccine inadvertently begins to enter the
subcutaneous tissues, thus failing to produce a weal, the needle
should be withdrawn at once and a second attempt made to
give the vaccine intradermally at the same site; the 0.1 ml dose
must not, however, be exceeded.

Inspection of the lesions after vaccination is recommended in
all people with a high risk of exposure to infection and in some
of those vaccinated in the routine school programme after about
six weeks to ensure that the vaccination has been successful and
no severe reactions have occurred. If a tuberculin test is carried
out after vaccination almost all vaccinees should have converted
within six weeks.
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CONTRAINDICATIONS

BCG vaccine should not be given to tuberculin positive people
(table) and not normally at the same time as other live vaccines,
though concurrent immunisation with BCG vaccine and
trivalent oral poliovaccine has been shown to be safe and effective.

Recommended procedures for the Mantoux and Heaf tests

Tuberculin test
Test

procedure Mantoux Heaf

Site Midposition of ventral aspect of left forearm at junction of middle
and upper third; if necessary clean with isopropyl alcohol
(highly inflammable cleansing agents should not be used for
Heaf test because of the fire hazard)

Tuberculin PPD 10 IU/0-1 ml* (1/1000 PPD 100 000 IU/1-0 ml
dilution)

Store between 2° and 8°C protected from light; discard material
from opened ampoules at end of session

Administration Intradermal injection of 0-1 ml Put drop of PPD on forearm,
with 1 ml syringe and short spread with endplate of
bevel gauge 25 needle, bevel Heaf gun, which should be
upwards; produces bleb pressed firmly at right
about 7 mm in diameter; angles to skin surface and
use separate disposable needles released; set
syringe and needle for each needles 1 mm for children
child under 2 years and 2 mm for

those over; sterilise by
flaming and allow to cool
before reusing

Reading 72 hours (may be read up to 96 4-7 days (may be read at 3-10
hours); measure horizontal days); grade 0-no reaction
transverse diameter of or six faint marks on skin-
induration in mm using grade 1-at least four small
transparent plastic ruler or indurated papules; grade
calipers 2-an indurated ring

formed by confluent
papules; grade 3-a solid
induration 5-10 mm wide;
grade 4-induration over
10 mm wide usually
surmounted by vesicle or
ulcer

Interpretation < 6 mm = negativef Grades 0 and 1 = negative;
> 6 mm = positivet grades 2, 3, and 4 = positive

*In testing patients in whom tuberculosis is suspected PPD 1 IU per 0-1 ml (/10 000
dilution) should be used.
tSome authorities recommend 5 mm.
PPD = Purified protein derivative.

An interval of three weeks is recommended between vaccination
with BCG and other live vaccines. Immunocompromised people,
in whom normal immunological mechanisms may be impaired,
should not be vaccinated. Vaccine should not be given into skin
affected by eczema or any septic condition. Vaccination should
not normally be undertaken during pregnancy, and if the person
is febrile it should be postponed.

COMPLICATIONS

A local reaction usually occurs between two and six weeks
after vaccination, beginning with a small papule that slowly
increases in size and may discharge purulent material to leave a
shallow ulcer. The lesion subsides and heals after about two
months leaving a small scar. Dry permeable dressings may be
used on an ulcerated lesion; impermeable dressings should be
applied only for short periods because they delay healing. Local
subcutaneous abscesses and large ulcerated lesions may occur
after subcutaneous injection of the vaccine. Other adverse
reactions such as adenitis are rare. Dissemination of the vaccine
bacillus is rare. A full record should be kept of all reported
adverse reactions.

RECORDS

A record card should be kept for each person vaccinated giving
details of the tuberculin test and BCG vaccination carried out.
It is an advantage to use the same card for the signature for
consent to testing and vaccination, and to include on the reverse
of the card or on a part of the card that may be torn off an

explanation in lay terms of the object and method of vaccination.
A leaflet describing the development of the BCG lesion should
be given to vaccinees or their parents.

TRAINING AND SUPPLY

Medical and nursing staff undertaking tuberculin testing and
BCG vaccination should receive adequate instruction in the
techniques. It is usual for nursing staff to carry out Heaf testing
under medical supervision, but trained medical staff should
interpret the tuberculin test and carry out BCG vaccination.
Training may normally be arranged locally without difficulty
with chest physicians or other clinicians with an interest in
tuberculosis or with experienced community physicians. Some
health authorities arrange an annual training session for all their
staff concerned in the BCG vaccination programme shortly
before it begins to ensure continuing high standards in techniques.

Tuberculin (purified protein derivative) and BCG vaccine
(intradermal) may be obtained from the Department of Health
and Social Security (DSB2), 14 Russell Square, London WC1B
5EP, and the Welsh Office, Health and Social Work Department,
Pearl Assurance House, Greyfriars Road, Cardiff CF1 3RT.

Reference
Department of Health and Social Security, Scottish Home and Health

Department, and Welsh Office. BCG vaccination: medical memorandum,
memo 322/BCG. (Revised 1972.) London: HMSO, 1972.

(Accepted 11 J'anuary 1982)

A man of 60, disabled with cor pulmonale due to chronic bronchitis,
emphysema, and asthma since 1971, has suffered for many years from
severe cramps that affect mainly his chest muscles and occasionally his
eyes. The cramps are controlled to some extent by quinine sulphate 300 mg
twice daily. His blood biochemistry is normal. Is any other treatment
advisable ?

Cramp has been defined as involuntary, irrational, and painful
contraction of voluntary muscles1: it can occur anywhere but is most
commonly seen in the calves in elderly people. Intercostal muscle
cramp-or stitch-most often occurs after unaccustomed running.
The mechanisms of cramp are poorly understood but many factors
can predispose to it, including pregnancy, chronic haemodialysis, and
the use of various drugs. This patient with cor pulmonale and chronic
airflow obstruction is probably taking several drugs that could
precipitate cramp, including diuretics, beta-adrenergic bronchodilators,
methyl xanthines, and corticosteroids. Diuretics may cause sodium
depletion, not necessarily reflected by the plasma sodium concentra-
tion but sometimes shown by the presence of postural hypotension.
They may also cause hypokalaemia, as may corticosteroids, though
this is apparently not present in this patient. Though the association
between hypokalaemia and cramp is not overwhelming, many
authorities believe it exists.2 Chronic diuretic treatment may also
lead to magnesium depletion, which is often difficult to diagnose
without a therapeutic trial ofmagnesium replacement. Beta-adrenergic
bronchodilators such as terbutaline cause cramps,2 and it would be
especially worth while in this patient to give only inhaled broncho-
dilators and to avoid bronchodilator tablets. This avoidance perhaps
applies additionally to methyl xanthines, such as theophylline.1
Quinine sulphate has been extensively used to treat cramp, with
largely anecdotal success.3 Of the several other drugs that have been
tried, diazepam and phenytoin have been used most commonly, and
either or both could be tried in conventional doses if this cramp
appears unrelated to any potentially changeable drug treatment.-
J P R HARTLEY, consultant chest physician, Brighton.

1 Joekes AM. Cramp: a review. Y R Soc Med 1982;75:546-9.
2 Davies DM, ed. Textbook of adverse drug reactions. 2nd ed. Oxford: Oxford

University Press, 1981.
3 Management of muscle cramps. Drug and Therapeutics Bulletin 1982;20:97-8.
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