
29 BRTS EIA ORA 'iy17

A New Look at Infectious Diseases

Tuberculosis

K. M. CITRON

British Medical Journal, 1973, 2, 296-298

The prevalence of tuberculosis in Britain has diminished
dramatically since the introduction of effective chemotherapy.
Nevertheless, tuberculosis is not rare and it remains one of the
commonest notifiable infections in Britain, with a rate exceeded
only by dysentery, infective jaundice, measles, and whooping
cough.' The erroneous belief that tuberculosis is a very rare

disease may account for the frequency with which the diagnosis
of tuberculosis is missed or seriously delayed. A recent survey of
deaths fromtuberculosisin Englandand Wales showed that about
20% of these deaths occurred in patients whose tuberculosis was

diagnosed only after death.2 It was concluded that most deaths
could have been prevented by better application of the facilities
for diagnosis and treatment which are widely available in Britain.

Tuberculosis occurs most often in the elderly British man,
in whom it is often missed because cough is too readily attributed
to smoking or chronic bronchitis. Asian immigrants have a

notification rate up to 26 times higher than the native-born
British population, and are three times as likely to have non-

respiratory forms of the disease.3 Tuberculosis should always be
suspected in Asians presenting with deterioration of health or

fever of obscure orgin.

Primary Pulmonary Disease

Infection with tubercle bacilli does not usually result in disease

but in a minority of individuals disease follows some weeks or

months after primary infection. The usual route of infection is

via the respiratory tract causing thoracic disease, comprising
two components-pulmonary and lymph node. The former is

usually subpleural and the latter involves hilar nodes on the
same side. The disease is often symptomless, being detected
by chest radiography of contacts of tuberculous patients.

In children the course of the disease is largely determined
by the behaviour of the enlarged hilar and mediastinal lymph
nodes. Tracheal or bronchial compression may result in stridor

and wheeze which may be confused with asthma and severe

paroxysmal cough, resembling whooping cough. Partial bronchial
obstruction with a valve action results in obstructive emphysema.
Complete bronchial obstruction causes segmental or lobar

collapsed consolidation. Large areas of homogenous shadowing
(epituberculosis) may occur on chest radiographs in patients
who have no symptoms. These pulmonary lesions usually heal

without sequelae but may result in bronchostenosis or

bronchiectasis, particularly in the middle lobe.

In adolescents and young adults the course of the disease
tends to be dominated by the pulmonary component rather

than the lymph-node component. Episodes of extension of

cavitation and regression may occur. Pleural involvement by
microscopic lesions leads to pleural effusion, usually between
three and six months after primary infection. At one time
pleural effusions in adolescents due to primary tuberculosis were

common but now they are rare in Britain. This is attributable to

mass vaccination of schoolchildren with B.C.G., and the decline
of tuberculous infection in adults. Tuberculous effusions are

now more often seen in older patients as a complication of post-

primary pulmonary tuberculosis. Confirmation ofthe tuberculous
origin of a pleural effusion is most easily obtained by obtaining
tuberculous granulation tissue in needle biopsy of the parietal
pleura.
Primary pulmonary tuberculosis may generaLly be diagnosed

with confidence on the basis of strong positive tuberculin test,

contact history, and the radiographic appearance. Treatment
should be by antituberculosis drugs for one year. Children who
are home contacts of infectious tuberculosis should be tuberculin
tested. Reliable tuberculin testing requires fresh supplies of
tuberculin and is best carried out at chest clinics. General
practitioners who wish to carry out an occasional tuberculin test

may find it convenient to use disposable tine test units (in which
the tuberculin is incorporated on the prongs), the test being
equivalent to the Mantoux test at a strength of 5 tuberculin units.
Child contacts who are strongly tuberculin positive but have no

clinical evidence of disease should receive one year of isoniazid
as chemoprophylaxis.

Pulmonary Tuberculosis

Postprimary pulmonary tuberculosis occurs in Britain most often
in middle-aged and elderly men. The course of pulmonary
tuberculosis varies enormously in its speed of progression and
extent. At one extreme is rapidly progressing disease with
caseation, irregular cavitation, and extensive bronchopneumonia.
At the other extreme is the indolent form of the disease with a

well-circumscribed cavity from which occasional broncho-
pneumonic spread occurs followed by resolution or healing by
fibrosis.

Presentation

In Britain pulmonary, tuberculosis commonly presents in the
following ways:

(1) The middle-aged smoker with persistent cough. Persistent
cough should never be attributed to chronic bronchitis or

cigarette smoking unless other diseases such as tuberculosis or

bronchial carcinoma have been excluded by chest radiography.
(2) Unresolved pneumonia. Patients in whom symptoms,

signs, or radiographic appearances of pneumonia fail to resolve
after antibiotics require further investigation, including sputum

examination for tubercle bacilli.
(3) Discovery by miniature radiography. Mass miniature

radiography of apparently healthy individuals has now been
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abandoned in Britain because of the low yield, (generally less
than 1 active case per 1,000). However, there remain certain
groups in the community where mobile miniature radiography
continues to be used because the yield remains high: these
include the inmates of mental hospitals, prisons, borstals, and
casual lodging houses; elderly men and tuberculosis contacts;
and African and Asian immigrants. Static miniature radiography
equipment located in district general hospitals is available for
general-practitioner referrals.

(4) Deterioration in general health or weight loss in the
elderly. These symptoms may be ascribed too readily to age or
known coexistent chronic disease without further investigation
by chest radiography.

(5) Ill-health in immigrants. Immigrants from Asia show a
high prevalence of tuberculosis. The disease often presents
features uncommon in British patients, including massive
mediastinal lymph node enlargement, generalized lymphadeno-
pathy and splenomegaly, multiple bone joint lesions, and other
forms of extrathoracic tuberculosis. Fever-either persistent
or recurrent-may occur for many weeks before other clinical
evidence of disease and this in the presence of strongly positive
tuberculin tests should raise the possibility of an occult tuber-
culous infection. Immigrants should have chest radiography as
soon as possible after arrival in the United Kingdom.

(6) Haemoptysis. This classical symptom of tuberculosis is
now much more often due to other causes such as chronic
bronchitis, but always demands chest radiography for its
investigation.

(7) Patients who run a special risk of tuberculosis include
those on long-term corticosteroid therapy, diabetics, and
those who have had a gastrectomy. They should have occasional
chest radiography, particularly if they have apparently healed
tuberculous pulmonary lesions.

DIAGNOSIS

Confirmation of active disease rests on the presence of acid
fast bacilli in sputum which on culture yields Mycobacterium
tuberculosis. Culture examination is essential since many active
cases in Britain prove negative on smear but positive on culture
and also because 1 5% of patients with radiographic shadows
resembling pulmonary tuberculosis yield on culture myco-
bacteria other than M. tuberculosis (atypical mycobacteria).
Difficulties in diagnosis commonly arise in the following
circumstances: (1) The solitary round pulmonary focus. In the
middle-aged smoker this is much more likely to be due to
bronchial carcinoma than to tuberculosis. Even the presence of
tubercle bacilli in the sputum does not exclude carcinoma since
both diseases not uncommonly coexist. Thoractomy may be
indicated in cases of doubt. (2) Tuberculous bronchial disease.
Old post-tuberculous bronchial strictures, especially in the
middle lobe, may result in chronic pulmonary suppuration,
haemoptysis, and symptoms and bronchoscopic signs resembling
malignancy. Occasionally active endobronchial tuberculosis
results in tubercle bacilli in the sputum in the presence ofanormal
chest radiograph. (3) Pneumoconiosis may be complicated by
tuberculosis without any very obvious change in chest radio-
graphic appearances and can be detected only by periodic
sputum examination. (4) Successful care of tuberculosis may
result in persistent open healed cavities. About 20% of such
cavities become infected by Aspergillus fumigatus and this
usually causes haemoptysis and change inradiographic appearance
mimicking reactivation of tuberculosis."

Non-Respiratory Tuberculosis

Most forms of non-respiratory tuberculosis are now rare in
Britain but occasionally occur in the elderly and among
immigrants.
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DISSEMINATED DISEASE

The incidence of disseminated tuberculosis in Britain has fallen
considerably and the pattern has changed. Previously a disease of
children it now occurs predominantly in patients over 60,
in whom the diagnosis is difficult to make and is often missed. In
these elderly patients the illness is characteristically of insidious
onset with weight loss, general deterioration in health, and fever.
The normal hallmarks of miliary tuberculosis-namely, mottling
on chest radiographs and choroidal tubercles visible on
retinoscopy-are usually absent. The progressive wasting
disease may be missed or erroneously attributed to occult
carcinoma. Investigations including liver or marrow biopsy,
and bacteriological examination of sputum and urine may be
helpful. Because the disease is so difficult to confirm in the
presence of a characteristic clinical picture a therapeutic trial
of para-aminosalicylic acid and isoniazid is advisable since these
two drugs, which influence only tuberculosis, usually result in
clinical improvement within a short time.5

LYMPH-NODE DISEASE

Tuberculosis of lymph nodes is commonly seen in Africans,
Indians, and Pakistanis-who may have massive lymph-node
involvement of the mediastinum, generalized peripheral lymph-
node enlargement, and hepatosplenomegaly. In elderly British
persons, enlargement of the cervical lymph nodes may occur,
presumably owing to reactivation of quiescent disease present
in the nodes over many years. It is particularly important to
distinguish this lymphadenopathy from that due to malignant
disease by means of biopsy and culture of the specimen.

GENITOURINARY DISEASE

The incidence ofgenitourinary tuberculosis has diminished much
less rapidly than has pulmonary tuberculosis. Renal tuberculosis
is usually a disease of adults and should be suspected whenever
otherwise unexplained pyuria, haematuria, or cystitis occurs.

OTHE FORM

Tuberculosis of bones, joints, and the alimentary tract and
tuberculous meningitis are now relatively uncommon in British-
born subjects but are more often seen in Asian iunmigrants.

Treatment

Tuberculosis can almost always be cured by chemotherapy alone
without the need for prolonged rest, surgical treatment, or
other forms of treatment. The rules of chemotherapy are
deceptively simple and need to be applied with careful attention
to detail, since even minor deviations may result in failure and
the emergence of drug resistance. Skilled supervision of the
patient is imperative and is best provided by specially trained
teams, such as those found in chest clinics.
About one in twenty patients with previously untreated

pulmonary tuberculosis in Britain yield cultures resistant to one
commonly used drug. It is best, therefore, to start chemotherapy
with three drugs, thus assuring that at least two drugs to which
the organisms are susceptible are given. Initial triple therapy is
continued for between six weeks to six months depending on
the type of disease. Subsequently, continuation therapy with
two drugs follows to the end of treatment over one or two years.
The regimens shown in table I are known to be highly effective,
attaining virtually total success in pulmonary tuberculosis.
Drug dosage is shown in table II.
The standard practice in Britain is to give initial triple therapy

with streptomycin, isoniazid, and sodium PAS, and continuation
therapy with isoniazid and PAS. Streptomycin and PAS are
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TABLE x-Highly Effective Chemotherapy Reimens

Initbil Triple Therapy (Daily) Continuation Therapy

Streptomycin, isonazid, PAS Isoniazid, PAS (daily)
Streptomycin, iazid, ethambutol Isoniazid, ethambutol (dail)
Streptomycin, iaozuazid, rifampicin Isoniazid, rifampicin ly
Streptomycin, isoniazid, thiacetaone Isoniazid, thiacetazone (daily)

Stretom n i d Pf Streptomycin, iaoniazid (twice weekly)Strepromycin, isoniazid, PAS aIsomazid, PAS (twice weekly)

TABLz u-Drug Dosage

Drug Total Dose Details of Administration

Streptomycin 1 g Daily. Patients < 40 years
0 75 g Daily. Patients > 40 years

1 g Twice-weekly with high dose isoniazid

Sodium PAS .. 12 g In one or two divided doses daily
Izoniazid .. 300 mgn In one or two divided doses daily

15 mg/kg Twice-weekly with streptomycin

Thiacetazone .. 150 mgm Single dose daily
Ethambutol 25 mgfkg Single dose daily for firat two months

15 mg/kgz Single dose daily after two months

Rifampicin .. 450600 mg Single dose daily

poorly tolerated drugs, resulting in toxicity in 15% and drug
allergy in another 15%. PAS often gives intolerable gastro-
intestinal symptoms and may be replaced by ethambutol or
rifampicin. Thiacetazone is another drug which may replace
PAS, and is widely used in developing countries because of its
cheapness.'
The continuation regmens so far mentioned all require self-

medication. Irregular self-medication is frequent and is the
principal cause of failure ofchemotheapy. This is not surprising
since patients tend to stop taking drugs as soon as they feel well,
and unpleasant side effects and forgetfulness lead to irregularity.
Careful monitoring of therapy by urine tests for drugs, frequent
interrogation of patients, and home visits are desirable.

In an attempt to overcome the problems of self-medication,
fuly supervised regimens have been devised in which drugs
are given twice weekly. Twice-weekly streptomycin with a very
large dose of isoniazid (see table II) is at least as effective as
daily PAS, and isoniazid for continuation therapy.7 An entirely
orlly administered twice-weekly regimen using PAS and high-
dose isoniazid is also effective." These fully supervised regimens
are rapidly gaining popularity.

Bacteriological studies are usually necessary to help in the

choice and management of chemotherapy. Pretreatment tests
are of little practical value in previously untreated tuberculosis
in Britain, where their use contributes a negligible amount to
the success of orthodox standard chemotherapy. 9 Pretreatment
sensitivity tests are necessary in previously treated patients to
aid the choice of drugs. These tests are best carried out in
specialized laboratories such as the Public Health Service
Tuberculosis Reference Laboratories. Tuberculosis due to
bacilli which have acquired resistance to several standard
drugs has become rare in Britain. Other "reserve" anti-
tuberculosis drugs can be used in retreatment but these are
generally toxic and relatively weak. Regular smears and cultures
during therapy in pulmonary tuberculosis are mandatory.
Chemotherapy is given for at least one year for primary

tuberculosis and non-cavitated pulmonary disease. For other
forms oftuberculosis, including cavitated pulmonarytuberculosis,
eighteen months' or two years' treatment is required. The
possibility that the use of combinations of highly bactericidal
drugs including rifampicin, isoniazid, and streptomycin, may
allow the duration of treatment to be shortened is currently
under investigation but the safety of these shorter courses
will need prolonged study before they can be generally recom-
mended.11

Corticosteroids in pulmonary tuberculosis neither increase the
speed of sputum conversion nor reduce ultimate pulmonary
damage. They may be indicated for: (1) very ill patients likely to
die before chemotherapy has become effective. (2) Suppression
of severe drug allergy. (3) Advanced tuberculous pleural
effusions. (4) To help in the resolution of large lymph nodes.
(5) In some forms of urinary tract tuberculosis. (6) In cerebral
oedema associated with meningitis.

Surgery is hardly ever now required in pulmonary tuberculosis
and is required less often than previously in genitourinary,
orthopaedic, and lymph node disease.
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Any Questions?
We publish below a selection of questions and aswers of genera interest

Cholesterol Content of Cheeses

What is the cholesterol content of cheeses?

The cholesterol in cheese is that which is present in the milk
fat in the cheese. The amount will therefore be greatest in
cream cheese which may have as much as 60% of fat, and
least in cottage cheese, which may have as little as 5% fat.
The commonest cheeses, such as cheddar, cheshire, and most
blue vein cheeses, have about 30% of fat and contain about
30 mg of cholesterol per oz (28 g). This may be compared with
350 mg in one average egg or 20 mg in I oz (28 g) of beef
or fish.

Notes and Comments
Fenfluramine and PropranoloL-Dr. ANNETrE M. WALSHE
(Secretary, Australian Drug Evaluation Committee,
Canberra) writes: With reference to the answer to
this question ("Any Questions?" 15 January 1972, p. 173)
and my comments ("Any Questions?" 30 September 1972, p.
821), I am writing to state that further investigation has
shown that the two cases reported to my committee of haem-
olytic anaemia associated with concurrent propranolol and
fenfluraniine therapy were not caused by the drugs. These
reports have been removed from the Australian Registry of
Adverse Drug Reactions.
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