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Management of tuberculosis

The management of tuberculosis is about responding to patient needs, making an accurate diagnosis,
successfully treating a chronic disease and working in a team.
It provides a model of how a quality health service should operate.

octors may believe they will hardly ever see a
D person with tuberculosis in their working lives.

They may be right, especially if they live outside
London or any other major city. However, all doctors
want to provide the best health service possible, and the
management of tuberculosis provides an opportunity to
look at how this can be achieved. The directly observed
therapy (DOTS) programme of the World Health
Organization (7zble 1) describes a general approach to
organized health care.

The management of tuberculosis acts as a mirror for
the quality of service. Equity of access is starkly
revealed. Excellent diagnostic skills and appropriate use
of tests are required. Adherence is a problem, as in
other chronic diseases such as asthma, hypertension
and human immunodeficiency virus (HIV) infection,
where treatment is required even when, or especially
when, a patient feels well. Teamwork is essential.
Tuberculosis is largely a nurse-led service, but the team
includes the physician, radiologists, microbiologists,
administrative support, public health, community pae-
diatricians, primary care doctors and many others out-
side the health service.

Tuberculosis: some relevant facts

If a person with influenza boarded a transatlantic flight,
most people would be infected. If a person with tubercu-
losis made the same journey only 1% would be infected
(McFarland et al, 1993) and perhaps 0.1% would develop
active disease (Smieja et al, 1998). Tuberculosis requires
prolonged exposure (>8 hours in the same room) to
spread and is readily killed by ultraviolet light and desic-
cation. These facts explain why tuberculosis is found in
those who live in overcrowded, poorly lit and inadequate-
ly ventilated accommodation. Such accommodation
characterizes the poor and the dispossessed. Difficulty
engaging with social and health services contributes to
delayed presentation and transmission of disease.

Early diagnosis:

reflections on a case history

The man discussed in this case report (see below) came to
the accident and emergency department because he had
no family doctor, was not registered with the health serv-
ice and his poor English prevented him from any other
access to health care. Almost half of those diagnosed
with tuberculosis enter the health-care system through
the emergency room (North East London Tuberculosis
Network, unpublished data, 2007).

The symptoms of tuberculosis are relatively non-spe-
cific (Z7able 2). Community-acquired pneumonia is a
common diagnosis, so it is difficult to know when tuber-
culosis should be suspected. Tuberculosis is more com-
mon in Eastern Europe than in the UK, as well as in
most countries outside Europe and the Americas. The
patient was homeless and, as suggested by his blood tests,
alcohol formed a significant part of his calorie intake. In
pneumonia, a raised white count and hypoxia are com-
mon (blood gases are not required unless the oxygen
saturation on air is <91%; British Thoracic Society/
Scottish Intercollegiate Guidelines Network, 2003), but
both are rare in tuberculosis. Lower zone tuberculosis is
more common in men with excess alcohol intake or dia-
betes and in women (Aktogu et al, 1996).

A sputum smear is the quickest and easiest way to
diagnose infectious tuberculosis. Sending sputum early
can reduce the period of transmission and three samples
cost about the same as a chest X-ray. However, the
patient may be left with a sputum pot but given no
instructions that sputum and not saliva is required. The
sample may sit on the locker for some time before being
sent to the laboratory. In areas where tuberculosis is

Table 1. Directly observed therapy strategy (DOTS)

Criterion Example in UK General application
Political commitment Stopping tuberculosis Government role in

to tuberculosis control regulating health services
Diagnosis: especially London standard: sputum Rapid diagnostic

by sputum smear smear result within 24 hours processes

Short course chemotherapy Standard: National Institute for Health Evidence-based

with supervision and Clinical Excellence guidelines  treatment

Reliable supply of No free prescriptions (local Health care provided on
free drugs arrangements fo circumvent this)  basis of need rather

Problems with single drugs in last  than ability to pay
decade: pyrazinamide, streptomycin,

tycloserine
Adequate reporting Notification required Records/epidemiology for
system Enhanced surveillance since 1998 strategy and effectiveness
Outcome monitoring* of intervention

*Ditah et al (2008)
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Case Report
A 42-year-old man was seen in accident and emergency with a cough and fever. He
was given amoxicillin and clarithromycin for a community-acquired pneumonia and
sent away. He returned 2 days later with the same symptoms. On this occasion, a chest
X-ray showed an opacity in the left lower zone (Figure 1) and he was admitted. He was
from Estonia and spoke only broken English. He was pyrexial (38.4°C), but otherwise
seemed well. There was dullness at the left base. His oxygen saturation on air was 97%
and a blood gas confirmed a p02 of 10.4 kPa. A full blood count was normal apart
from a mean corpuscular volume of 99 fl. His albumin was 30 g/litre with a globulin of
45 g/litre and aspartate aminotransferase 45 1U/litre. The admitting physician noted
a pleural effusion and a diagnostic tap showed an exudate. Treatment for community-
acquired pneumonia was continued. Sputum was sent for acid-fast bacilli. After 12 days
on an open ward, he was transferred to a surgical eentre discharge lounge fo obtain
his tablets before going fo the homeless person’s unit. While there, a positive sputum
smear result was telephoned through to his medical team.

Figure 1. Chest X-ray from case report.

uncommon, samples for smear and culture may only be
processed once or twice a week. Such problems are
encountered with many diagnostic tests. Good clinical

Table 2. Symptoms of tuberculosis

Common, but non-specific ~ Cough >3 weeks
Sputum >3 weeks
Fever
Weight loss
Loss of appetite
Malaise
Uncommon and more specific Haemopysis
Night sweats
Lymph node enlargement

management includes explanation of a test, maintaining
a procedure for the collection of specimens (e.g. night
staff to collect urine and sputum samples before break-
fast and before the ward collection takes place), appro-
priate delegation and acceptance of responsibility.
Morning handovers between nursing and ward medical
staff are important. Cost-effectiveness is governed both
by the urgency of the situation and by the consequences
of a delayed diagnosis.

Problems areas in the diagnosis of tuberculosis are
upper lobe pneumonia, atypical presentations in the
elderly, lymphocytic meningitis, all extrapulmonary
tuberculosis and back pain as a result of tuberculosis of
the spine or a psoas abscess (Weir and Thornton, 1985).
Only if tuberculosis is considered will samples be sent for
mycobacterial culture, the gold standard for the diagno-
sis of the disease. To avoid the problem of delayed diag-
nosis, all samples which require an invasive procedure
(pleural and pericardial effusions, ascites, CSF and biop-
sies, especially from lymph nodes, pleura and peritone-
um) should routinely be sent for mycobacterial culture.

The correct diagnosis

National surveys in England and Wales record that only
27% have a diagnosis of tuberculosis confirmed by spu-
tum smear (43% of all pulmonary disease) and 60% by
culture of the organism (Rose et al, 2001). Positive spu-
tum smears are much less common in those with disease
caused by environmental mycobacteria. The sensitivity
of liquid culture has made false-positive mycobacterial
cultures more common (perhaps as often as true tuber-
culosis), but molecular testing by the Mycobacterial
Reference Units should give rapid identification of
Mycobacterium tuberculosis-complex, a result that requires
equally rapid communication to the attending physician
— posting of results is unacceptable. Diagnosis of tuber-
culosis in children is most commonly associated with
disease in their parents, siblings or guardians: a positive
culture is infrequent (22%; Rose et al, 2001).

A positive culture is rare in those with a normal chest
X-ray, except if there is concurrent HIV infection. If the
patient is HIV-negative, a computed tomography (CT)
scan should be undertaken to detect features consistent
with tuberculosis, such as a small cavity or tree-in-bud
appearance, before starting treatment. At least three spu-
tum samples should be sent, as two positive cultures will
lend greater certainty to the diagnosis.

The presence of caseating granulomas in material sent
for histology is especially useful in those with extrapul-
monary tuberculosis, including pleural disease. Material
should be sent for mycobacterial culture, which cannot
be undertaken if samples are sent in formalin. In those at
risk of tuberculosis with clinical symptoms consistent
with the diagnosis such as a pyrexia of unknown origin
and raised inflammatory markers, a liver biopsy has a
60% chance and a bone marrow a 40% chance of detect-
ing granulomas (Proudfoot et al, 1969). The use of
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nucleic amplification assays is limited, their sensitivity is
comparable with culture but much reduced in extrapul-
monary disease (National Collaborating Centre for
Chronic Conditions, 2006).

A diagnosis of tuberculosis remains unconfirmed by
culture in more than a third of all notifications in
England and Wales (Rose et al, 2001). Each hospital
should have a lead physician for tuberculosis who can
advise on the likely risk of tuberculosis and recommend
treatment while the results of culture are awaited.
Treatment should be continued even if the culture proves
negative unless a firm alternative diagnosis is achieved.
This ensures that tuberculosis can be excluded with rela-
tive confidence from the differential diagnosis should
symptoms recur.

The tuberculin skin test can be used to enhance the
suspicion of tuberculosis when the sputum smear and
chest radiograph are clear. Reactions over 15 mm indura-
tion are considered significant and give a sensitivity of
the Mantoux test of 83% in bacteriological confirmed
disease and specificity of 91% (Chaparas et al, 1985).
Similar sensitivity and specificity has been reported for
the new interferon-gamma release assays used in the UK
(Dosanjh et al, 2008). However, in the Gambia, sensi-
tivities in active tuberculosis were less than in tuberculin
skin testing, being 79% and 64% for the immunospot
and enzyme-linked immunosorbant assay (ELISA)-based
techniques respectively (Adetifa et al, 2007).

Infection control

Most patients with tuberculosis can be treated as outpa-
tients. Patients with a positive sputum smear are the
most infectious: those with a negative smear and a posi-
tive culture are estimated to be a fifth as infectious as
those with a positive smear (Behr et al, 1999). However,
coughing behaviour is very important. Even if a patient
has a positive smear, simply covering the mouth with a
hand or handkerchief significantly reduces the number
of infectious particles released into the environment
(Riley et al, 1959).

Medical admissions are either short for diagnostic
purposes or lengthy because of social circumstances or
multiple medical problems. The reasons to admit a
patient with tuberculosis are given in 7zble 3. If admit-
ted, patients require respiratory isolation, i.e. a single
room, masks for patients and staff and appropriate nega-
tive pressure ventilation. Isolation should occur at the
time when tuberculosis is considered in the differential
diagnosis. Sputum samples for tuberculosis should not
be collected on the open ward, in view of the susceptibil-
ity of ill patients, and especially of those with HIV infec-
tion, to tuberculosis (Kent et al, 1994). The number of
infectious particles rapidly falls within days of starting
treatment (Jindani et al, 1980) and patients are consid-
ered non-infectious after 2 weeks' treatment, although
treatment is required for a minimum of 6 months to
effect a cure.

Negative pressure rooms

Bronchoscopy and sputum induction should take place
in a negative pressure room (defined as having more than
six changes of air per hour) (Interdepartmental Working
Group on Tuberculosis, 1996). Rooms with negative
pressure are required for patients who are suspected of
having tuberculosis resistant to both rifampicin and iso-
niazid (multidrug-resistant tuberculosis; MDRTB). Each
emergency room should have a facility for isolation, not
just because of tuberculosis but also to deal with other
infectious diseases, such as haemorrhagic fevers in travel-
lers from sub-Saharan Africa, and to limit transmission
of new diseases such as severe acute respiratory syndrome
(SARS). Each hospital should therefore also have at least
one negative pressure room where such patients can stay
until a diagnosis is obtained.

Treatment

Treatment should be effective and evidence based. All
patients start treatment with four drugs — rifampicin,
isoniazid, pyrazinamide and ethambutol — according
to the National Institute for Health and Clinical
Excellence (NICE) guidelines (National Collaborating
Centre for Chronic Diseases, 2006). This ensures that
single and multi-drug resistance should not affect out-
come. All hospitals need a physician responsible for
tuberculosis who can advise on whether other medica-
tion should be used, e.g. pyridoxine for those with
HIV co-infection, alcoholism or malnutrition and
steroids for meningitis, pericarditis and to prevent
ureteric stenosis.

Directly observed therapy and adherence

All patients should have an equal opportunity to receive
adequate treatment. An initial risk assessment for serious
mental illness, drug resistance, previous non-adherence,
alcohol and other drug addictions, young age, commu-
nications problem or learning difficulties can help decide
whether treatment should be observed, usually as a three-
times a week regimen. Homelessness should be addressed
immediately by the local authority so that there is a fixed
place of residence to administer treatment. In view of the

Table 3. Reasons for admitting a patient with suspected

tuberculosis

Invasive investigations required

Patient ill, e.g. tuberculosis meningitis
Co-existent illness, e.g. liver disease, renal disease
Communication problems

Addictions clouding sensorium

Language and cultural problems

Prevent transmission of disease, e.g. patient shares a bedroom with a young child

Place of safety, e.g. homeless or vulnerable
Public Health Act 1984 sections 37 and 38
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public health risks from patients who remain infectious,
there should be no restriction on the grounds of ineligi-
bility as a result of failure to produce a birth certificate,
asylum seeking, previously ‘intentional” homelessness and
the like. Personal support is beneficial in maintaining
treatment for prolonged periods and this is best carried
out by a named key worker who can be easily contacted
by the patient.

Table 4. The tuberculosis team

Tuberculosis services

Tuberculosis networks

Associated health services

Local government

Public health

Lead tuberculosis physician

GP

Nurses: tuberculosis and general
Administrator

Microbiology

Radiology

Outreach worker

Lead tuberculosis network physician
Negative pressure facilities for drug-resistant tuberculosis
Local strategy

Review of outbreaks and serious untoward incidents
Audit and implementation of guidelines
Mycobacterial Reference Units

Alcohol rehabilitation

Drug addiction

Mental illness

Human immunodeficiency virus

Advocacy

Paediatricians

Vaccination programmes

Pharmacies

Prison health

Environmental health

Housing

Social benefits

Outreach workers

Hostels

Schools

Consultants in communicable disease control
Surveillance, e.g. Health Protection Agency

National guidelines (e.g. National Institute for Health and
Clinical Excellence, British Thoracic Society)

Legal services (use of Public Health Aci)
Outbreak management

Port of health screening

Mass X-ray units

Teamwork

The tuberculosis team includes a wide spectrum of skills
(1able 4). Patient-centred health care is not only impor-
tant for the management of tuberculosis, but understand-
ing where tuberculosis ranks in the list of problems such
patients may have is necessary if a cure is to be effected.
The coordination of the different services can be compli-
cated and the NICE guidelines recommend that a named
key worker acts as the patient’s advocate and ensures that
all necessary services are accessed (National Collaborating
Centre for Chronic Diseases, 2006). The same model can
be used for patients with multiple medical problems or
whose care requires the coordination of a number of
services.

Public Health Act

About 1.5% of patients with tuberculosis in urban areas
have such complex medical and social problems that
adherence to treatment is almost impossible. In the past,
many have been held in hospital under sections of the
Public Health Act 1984, when they can be found or
when they present to the emergency room. The current
act deals only with the risk to the public and is not con-
cerned with the fate of the individual with tuberculosis:
there are no grounds for enforced treatment. Hospitals
are not ideal places for such containment and a special-
ized facility would be appropriate.

Contact tracing
The assessment of contacts is an important part of tuber-
culosis control programmes and is common in other
infectious diseases and also relevant to inherited disor-
ders. Approximately 10% of all tuberculosis is identified
by contact tracing and 1% (1000 per 100 000) of all
contacts have tuberculosis (National Collaborating
Centre for Chronic Diseases, 2006). Preventive treatment
is important in the management of hypertension or
reduction in smoking and barriers to adherence are simi-
lar. Those who are well can participate effectively in deci-
sions regarding their health and extended roles of the
tuberculosis team in public and personal education are
important. In preventive treatment for tuberculosis, lim-
iting the number of tablets (San Sebastian and Bothamley,
2000) and involvement in choosing regimens can improve
adherence (Rennie et al, 2007).

The names of contacts should be recorded within
2 days of the diagnosis of tuberculosis and these contacts
should be seen within 5 working days (Joint Tuberculosis
Committee of the British Thoracic Society, 2000). These
requirements can be compared with the receipt of refer-
rals to outpatients and the flexibility required to see the
patient within 14 days, e.g. in those with suspected can-
cer. Both require a responsive administration and ade-
quately resourced outpatient departments.

Where resources are limited, priorities should be estab-
lished. Europe is equally divided between services that see
contacts of patients with pulmonary tuberculosis, on the
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grounds of infectiousness, and those who see contacts of
all those with tuberculosis, on the grounds of them being
in a high-risk group (Bothamley et al, 2008). In the
former instance, more than 8 hours’ contact within a
confined space is required for significant likelihood of
transmission, whereas in the latter instance identification
of the high-risk group is more important. Thus, house-
hold contacts of smear-positive patients are the first pri-
ority. This is closely followed by those with primary
tuberculosis (e.g. mediastinal lymph nodes, pleural dis-
ease, miliary tuberculosis, tuberculous meningitis) where
recent infection is likely and the infectious index case
may be identified.

Other screening programmes

Foreign-born persons are screened in the UK as they
constitute 64% of all cases of tuberculosis (EuroTB,
2008). Some are screened by chest X-ray through the
Port of Health scheme, available only at Heathrow
Airport, which requires that the person intends to be
resident for more than 6 months. Few cases of active
tuberculosis are detected. In high incidence areas, screen-
ing for tuberculosis at the new patient registration health
check has proved fruitful (Griffiths et al, 2007). However,
the prevalence of tuberculosis is lower in immigrants
(7able 5) than in those with HIV co-infection, the home-
less, prisoners, alcoholics and problem drug users (Story
et al, 2007). Screening programmes should therefore be
directed by local epidemiology with the aim of detecting
latent tuberculosis infection (e.g. by tuberculin skin test
or the newer blood tests).

Tuberculosis networks

More complicated tuberculosis may need advice from a
tertiary centre. The organization of larger networks of
hospitals (such as the North East London Tuberculosis
Network) gives patients access to the best advice and paral-
lels other formal structures to expedite referrals to tertiary
centres in cancer and heart disease. A strategic role in
developing standards, ensuring equity, sharing good prac-
tice and monitoring change through audit is important in

Table 5. Relative prevalence of tuberculosis in

London

Prevalence

High-risk group Number Denominator (per 100 000)
HIV infection 188 21418 878

Homeless 29 10024 788

Prison 29 5278 550

Alcoholism 158 88780 178

Problem drug user 121 70000 172

Recent migrant 297 200 000 149

Asylum seeker 387 420 000 92

Based on Story ef al (2007)

planned commissioning. Networks should share facilities,
e.g. negative pressure rooms where patients with drug-
resistant tuberculosis can be treated. The management of
patients with drug or alcohol addiction, HIV co-infection,
neurosurgical complications of tuberculous meningitis or
spinal tuberculosis can be helped by specialist teams which
only larger centres would be able to provide.

Outbreaks and strain typing

Contact tracing is usually sufficient to identify small
clusters of patients with tuberculosis. Rarely should casu-
al non-household contacts be investigated for tuberculo-
sis (National Collaborating Centre for Chronic
Conditions, 2006). Strain typing has added a new
dimension to the control of tuberculosis by identifying
larger groups that are apparently unrelated (Moonan et
al, 2006).

In the UK, an outbreak of tuberculosis was fortui-
tously identified by the concurrence of four patients with
isoniazid resistance at a North London hospital. Strain
typing confirmed their identity and since then there have
been more than 325 cases identified by typing all cases of
isoniazid resistance (Ruddy et al, 2004; M Yates,
Mycobacterial Reference Unit, 2008), making this the
largest outbreak in Europe over the last decade. This
outbreak remains uncontrolled because of difficulties in
contact tracing and the sub-culture of the social group
affected, which includes those using crack cocaine,
imprisoned and with chaotic lifestyles. This outbreak has
highlighted the importance of non-household contacts,
universal strain typing, the patient-centred approach for
adherence which addresses needs with the same priority
as the patient, the value of incentives and the pressing
need for research into shorter courses of treatment for
tuberculosis.

Conclusions

The management of tuberculosis services can appear
daunting. However, the principles of responding to
patient needs, designing a process to ensure a rapid and
accurate diagnosis, successfully treating a chronic disease
and working in a team are widely applicable. BJHM
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KEY POINTS

Provide a patient-centred service.
Send sputum early, when tuberculosis is first considered.

Give directly observed therapy fo those with complex needs.

Respiratory isolation for tuberculosis suspects in a side room is needed.
Ensure each tuberculosis patient has a named key worker to coordinate care.
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