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Abstract
Background-The incidence of tuberculosis is increased in HIV positive
patients. Purified protein derivative
(PPD, tuberculin) testing has not been
performed routinely on patients infected
with HIV in the UK and its usefulness in
diagnosing tuberculosis in these patients
is unclear.
Methods-198 HIV positive patients were
Tine tested and a CD4 + lymphocyte
count and chest radiograph were performed. Of the 179 male patients 164
were homosexual or bisexual, 11 were
injecting drug users (IDUs), and four
were both homosexual and IDUs. Of 19
women 14 were heterosexual and five
were IDUs. Patients assessed their own
skin reactions at 72 hours, recording the
grade on a card which was returned by
post. Patients with a grade 0 reaction
were requested to have a second test one
month later.
Results-Details were available on 168 of
the 198 patients. Grade 0 reactions
occurred in 89 of the 168 patients,
requiring a second Tine test, and 73
completed Tine 2 results were received.
Of 57 patients with CD4+ lymphocyte
counts below 2001mm3, low grade PPD
reactivity was seen in 18 on Tine 1 and
nine on Tine 2. No history of BCG
inmunisation of tuberculosis was found
in 33 Tine positive patients. Two patients
treated for tuberculosis in the previous
six months were PPD positive with
CD4 + counts of 601mm3 and 4/mm3
respectively.
Conclusions-PPD reactivity may be
maintained despite a CD4 + count of
1001mm3 or less when there is a history of
tuberculosis or BCG immunisation.
(Thorax 1993;48:831-834)

The incidence of tuberculosis is increased in
HIV positive patients,'-3 but the degree of
overlap between HIV infection and tuberculosis varies. In the USA overlap is greatest in
urban immigrants4 and injecting drug users
(IDUs),5 a situation largely mirrored in
southern Europe. However, in England and
Wales the incidence of tuberculosis is highest
in immigrants from the Indian subcontinent,6
whereas HIV infection is commonest in
homosexual men between the ages of 25 and
44.7 Although it has recently been recommended that all HIV positive individuals

should routinely be tuberculin tested,7 there
has been little enthusiasm for this policy in
the UK as there has, to date, been no
reported increase in the incidence of tuberculosis in this group, and the interpretation of
purified protein derivative (PPD, tuberculin)
skin tests is complicated by routine BCG
immunisation and the development of anergy
associated with deficient cellular immunity. It
has been reported that PPD reactivity is
reduced and anergy develops in HIV positive
IDUs compared with HIV negative IDUs
from the same clinic.>" In the report by
Robert et alO only one of 25 HIV positive
IDU patients on a methadone rehabilitation
programme was PPD positive despite all having received BCG in childhood or infancy,
and none had a CD4 + lymphocyte count of
<340/mm3. These results are surprising as
Selwyn et a18 and Graham et al'2 both report
preservation of PPD reactivity in HIV positive individuals, especially when the CD4+
count is >350/mm3. The usefulness of PPD
testing in the diagnosis of tuberculosis and
the detection of the presence of anergy
remains uncertain. St Thomas' Hospital notifies between 90 and 100 cases of tuberculosis
each year and the HIV unit has a substantial
number of patients from sub-Saharan Africa.
We decided to Tine test our HIV positive
patients to determine the PPD reaction and
relate this to the CD4 + lymphocyte count.
By repeating the test annually or when the
CD4 + lymphocyte count dropped below
each centile level (whichever was sooner) we
can determine whether PPD reactivity is lost
with declining CD4 + counts and whether
reactivity is enhanced if tuberculosis is
acquired (or even reactivated). We intend to
use this information to assess the usefulness
of PPD reactivity in the diagnosis of tuberculosis at different CD4 + levels and in deciding who should receive short term or long
term chemoprophylaxis. The results of the
first 198 patients tested are presented.
The setting of the study is a dedicated HIV
clinic located in the department of genitourinary medicine. Separate clinics are held for
some HIV positive IDUs and all haemophiliacs, and these are excluded from the
study. However, the patients included in the
study are a representative cross section of
those seen in the clinic.
Methods
Since July 1991 198 patients have been
enrolled. Of a total of 179 male patients 164
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Table 1 Patients grouped by Tine test result and CD4 +
lymphocyte count (Tine 1 is the initial and Tine 2 the
repeat test in those negative on Tine 1)
CD4+ count
<100/mm3

CD4+ count
100-1991mm3

CD4+ count
200+ Imm3

Patients (n = 149) from WHO pattn I countries
Tine 1 grade:
0
20(17)
16(11)
46(33)
1
9(4)
5(4)
42(35)
2
1(1)
2(1)
7(3)
3
0
0
0
4
0
0
1(1)
Tine 2 grade:
0
1 1 (9)
1
5(4)
2
0
3
0
4
0

8(6)
3(2)
1 (1)
0
0

19(12)
12(6)
3(3)
0
0

Patients (n = 19) from countries where tuberculosis is endemic
Tine 1 grade:
0
2(2)
1(0)
4(2)
1
0
0
3(1)
0
1 (1)
2
4(2)
0
0
3
4(1)
0
0
0
4
Tine 2 grade:
0
2(2)
1
2
3
4

0
0
0
0

1 (0)
0
0
0
0

3(3)

1 (0)
0
0
0

Figures in parentheses indicate number of patients with a
definite history of BCG immunisation.

reliance on patient validation of the Tine test,
great emphasis was placed on instructing the
patients in the correct method of reading the
skin reaction, in particular the importance of
noting induration as opposed to erythema.
The completed card was then returned by
post. Patients recording a grade zero reaction
were requested to undergo a second Tine test
one month later to ensure that no PPD reactivity could be recorded through enhancement or "boosting" the previous reactivity."3
Chest radiographs were reported by the
department of radiology and classified as
"normal," "active tuberculosis," "old tuberculosis," and "other" when abnormalities not
thought -to be due to tuberculosis were
observed. Demographic data were obtained
from the case notes.
Skin reactions were graded as high (3-4),
low (1-2), and nil (0).
Results
Of 198 patients Tine tested 181 completed
cards legibly, but full information is available
on only 168 patients. Eighty nine of the 168
patients had no reaction to their initial Tine
test (Tine 1) and were asked to have a second
Tine test (Tine 2); 73 completed Tine 2
cards were received.
PATIENTS FROM WHO PATlERN 1 COUNTRIES
(EUROPE, NORTH AMERICA, AUSTRAILASIA)

homosexual or bisexual, 11 were IDUs,
and four were both homosexual and IDUs.
Of 19 female patients 14 were heterosexual
(10 from Uganda) and five were IDUs. All
patients were asked about previous BCG
immunisation (and examined for a scar), previous tuberculosis, and contact with others
with tuberculosis. A Tine test was administered by one of four nurses trained in the
technique. Particular attention was given to
this training and the nurses' technique was
rechecked during the course of the study. A
CD4+ lymphocyte count was perforned on
the day of the Tine test. A chest radiograph
(if not previously done in the HIV clinic) was
taken. Patients were given a record card and
instructed to mark the diagram on the card
which most closely resembled their skin reaction 72 hours after the test. In view of the
were

Table 2 Patients BCG negative or with BCG status unknown
Final Tine grade

Number ofpatients

Median CD4+ /mm3

Individuals from WHO pattern 1 countries
O
11
275
1
2
3
4

20
5
0
0

380
520

Individuals from areas where tuberculosis is endemic
0
1
2
3
4

1
3
3
3
0

-

390
620
480

Range CD4+ 1mm3
50-850
40-1180
160-950

150
220-700
4-640
370-1000

Of 53 patients with CD4 + lymphocyte
counts <200/mm3 low grade PPD reactivity
was seen in 17 Tine 1 tests. Of 28 patients
with CD4 + counts <200/mm3 havimg a Tine
2 test, nine showed low grade PPD reactivity
(table 1). Twenty five patients with low grade
PPD reactivity had no history of tuberculosis
or BCG (table 2).
Only one patient had high grade PPD reactivity and he had no history of tuberculosis
(table 3). One patient who had been treated
for active tuberculosis within the previous six
months had low grade PPD reactivity despite
a very low CD4 + lymphocyte count (table
4).
PATIENTS FROM AREAS WHERE TUBERCULOSIS
IS ENDEMIC (MAINLY SUB-SAHARAN AFRICA,
ALSO WEST INDIES, SOUTH AMERICA,

MAURrrIUS)

Of four patients with CD4 + counts
<200/mm3 only one showed low grade PPD
reactivity on Tine 1 and the remaining three
showed no PPD reaction on Tine 2 (table 1).
Six patients with low grade PPD reactivity
had no history of tuberculosis or BCG (table
2).
Four patients had high grade PPD reactivity but no history of tuberculosis (table 3).
Two patients who had been treated for active
tuberculosis within the previous six months
had low grade PPD reactivity, two of these
despite very low CD4 + lymphocyte counts
(table 4). Two patients with disseminated
Mycobactenium avium complex infection had
no reaction to the Tine test with CD4 +
counts of 50/mm3 and 70/mm3 respectively.
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Table 3 Patients with high grade (3 and 4) Tine reactions (all counties)
Country
Sex of ongin

Old or
active

Tine
Chest
BCG CDC HIVrisk
grade CD4+ 1mm- radiograph tuberculosis in past stage* factor

M UK
4
M Mauritius 3
F Uganda
3

380
370
480

Normal
Normal

M

Uganda

3

M

Trinidad

3

Othert

No
No
No

Yes
Yes
No

II
II
II

900

Othert

No

No

II

1000

Normal

No

No

II

Homosexual
Homosexual
Heterosexual
intercourse
in Africa
Heterosexual
intercourse
in Africa
Homosexual

*Centers for Disease Control staging of HIV disease (stage II asymptomatic infection);
=

tabnormalities seen not due to tuberculosis.

Table 4 Patients recently treated for tuberculosis
Sex

Country of
Tine grade
origin

M

Guyana

2

4

M
M

UK
Uganda

2
2

60
260

CD4+/mm3

Site of
HIVrisk
tuberculosis CDC stage* factor

Lung

IV

Lung
Pleura

IV
IV

Heterosexual
intercourse in
Caribbean
Homosexual
Heterosexual
intercourse in
Africa

*Centers for Disease Control staging of HIV disease.

Discussion
The Tine test was chosen in preference to the
Heaf or Mantoux tests because of its convenience (administered by a nurse and read by
the patient), disposability (an important consideration in this population), and relative
cheapness. At the time the study commenced
disposable Heaf tests were not available but
could be used equally well. The survey is
incomplete in that not all patients attending
the HIV clinic have entered the study and
HIV positive patients attending other hospital
departments, in particular the drug dependency unit, are not included. It is possible
that this has contributed to the low rate of
high grade PPD positivity. Most of the
patients tested are homosexual men of UK
origin and have a low risk of having had
tuberculosis. However, patients attending
HIV clinics may come into contact with individuals with open tuberculosis, putting them
at risk. 14 Patients whose PPD test convert
from negative to positive should be investigated for tuberculosis in the usual way.
There is evidence that patients can read
Heaf tests accurately. In a study in the Royal
Victoria Dispensary, Edinburgh, patients
attending for Heaf testing were very good at
reading and recording the grade when compared with the grade assessed by the tuberculosis health visitor.'5 We know of no similar
study using the Tine test but see no reason
why it should be less easy for our patients, the
majority of whom are highly motivated young
men of UK origin, to assess accurately their
own skin reactions. We have shown that positive PPD reactivity may be maintained with a

CD4 + lymphocyte count of 60/mm' or less
in patients recently treated for tuberculosis,
and with a count of 100-200/mm3 when there
is a history of BCG immunisation. Indeed, of
20 patients with <100/mm3 CD4 + lymphocytes who were initially non-reactive to the
Tine test five showed positive reactivity on
repeat Tine testing (table 1). None of these
patients was unwell and none has developed
clinical tuberculosis during follow up of up to
18 months. The immune memory for PPD
can thus be boosted despite the CD4 + lymphocyte count being consistently below
100/mm3. This suggests the possibility of
increased PPD reactivity remaining useful in
the diagnosis of tuberculosis even when
CD4 + counts are severely depressed. As in
HIV negative patients, a negative test will not
exclude the diagnosis of tuberculosis and
clinical suspicion must lead to full investigation despite PPD negativity.6
Thirty one patients with low grade PPD
reactivity and no history of BCG or tuberculosis, and five patients with high grade PPD
reactivity and no evidence of old or active
tuberculosis, were identified. It has been recommended that such patients be considered
for antituberculous chemoprophylaxis."3
However, many of these patients may have a
long life expectancy and long term prophylaxis with drugs such as isoniazid risks drug
related toxicity and may promote emergence
of drug resistant tuberculosis. Since it has not
been shown that HIV positive patients who
are in good health and have normal PPD
reactivity should be treated differently from
the HIV negative general population, our unit
has adopted the standard indications for
chemoprophylaxis outlined by the British
Thoracic Society guidelines for control and
prevention of tuberculosis.'6 In 1990 a short
report from Zambia suggested a protective
effect for isoniazid 300 mg daily with vitamin
B alone. 17 However, this setting is far
removed from the HIV positive population in
the UK and may not be applicable. We hope
that our longitudinal study will allow us to
comment upon whether our current policy

requires modification.
Tine testing is relatively cheap and a useful
way of assessing PPD reactivity in HIV positive patients. Information gained may be
helpful in diagnosing tuberculosis in such
individuals. When available, the Heaf gun
with disposable heads will be preferable if
current trials show it to be as reliable as the
standard Heaf gun.
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