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Usefulness of the Mantoux test in screening for active
pulmonary tuberculosis in the Hong Kong elderly

DLK Dai, YC Lee

From October to December 1985, 78 patients with active pulmonary tuberculosis (mean age, 73.4 years)
were given the Mantoux test (1 unit). Non-reactors were rechallenged with 10 units. The results of the test
group were comiiared with those of 108 controls. Fifty-three patients with radiologically inactive tuber-
culosis (mean age, 71.4 years) were included in the control group. Twenty-one had radiologically inactive
tuberculosis without prior treatment and 32 had radiologically inactive tuberculosis with a mean inter-
val of 11.9 years from previous treatment. The remaining 55 controls had no radiological or clinical
evidence of tuberculosis (mean age, 72.0 years). The Mantoux test in either strength showed either low
sensitivity or specificity for active tuberculosis. Although both showed good positive predictive value of
over 80% in indicating an abnormal chest X-ray, further investigations were required to establish dis-
ease activity. We concluded that the Mantoux test has limited usefulness as a screening or diagnostic tool
for active pulmonary tuberculosis in the elderly population of Hong Kong, where the prevalence of tu-
berculosis is high.
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Introduction Materials and methods

The tuberculin skin test has long been used as an aid ~ Test subjects

in the diagnosis of and in epidemiological studies of
tuberculosis (TB).'? However, a decline in sensitivity
with advancing age is a recognised phenomenon, as
are other causes of anergy.*® Previous clinical or
subclinical pathogenic tuberculous infection and cross-
reactions from non-tuberculous mycobacteria also vary
the pattern of tuberculin sensitivity in different geo-
graphic locations.” Our study looked at the usefulness
of one of the tuberculin skin tests, the Mantoux test, as
a diagnostic and screening test for active pulmonary
TB in a Hong Kong elderly population where the dis-
case is prevalent.
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Pulmonary TB patients aged 65 years or more who
were attending three chest hospitals in Hong Kong,
were given skin tests during the period October to
December 1985. All patients included in the study had
either positive bacteriological results by smear or cul-
ture, serial radiologically active lesions in the chest,
or histological findings of typical granulomata. All
were receiving treatment for active pulmonary TB as
inpatients.

Control subjects

Controls were drawn from two patient groups (Table
1). One group comprised elderly subjects with serial
radiologically inactive TB on chest radiograph, and
with negative bacteriology studies. These were
selected from the geriatric units at two general hos-
pitals in Hong Kong. Any history of previous anti-
tuberculous treatment and time-lapse from the
treatment were recorded. Skin tests were performed
as in the test subjects.
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The second group included patients from the above
two geriatric units who had no clinical or radiological
evidence of pulmonary TB.

All control subjects were admitted for the manage-
ment of unrelated medical conditions. All study sub-
Jects had no previous history of BCG vaccination and
had been Hong Kong residents for at least 40 years.

individuals with radiologically inactive TB without
prior treatment, 32 with radiologically inactive TB who
had received prior treatment, and 55 with no radio-
logical or clinical evidence of TB. In all study sub-
jects, MT10 increased the proportion of positive re-
sponders, particularly in the group without clinical
disease. In those with active TB, MT10 increased the
proportion of positive responders from 50.0% to

Table 1. Sex and age profile of study and control subjects

No. of males No. of females
(Mean age: y) (Mean age: y) Total
Active TB 59 19 78
(72.4)* (76.4) *
Inactive TB
without prior 11 10 21
treatment (69.0) * (74.7) *
Inactive TB
with prior 27 5 32
treatment* (70.4) * (754) *
No TB 22 33 55
(70.2) * (73.2) *

* Mean interval from prior treatment = 11.9 y

The skin test technique

The technique used for skin testing followed the stand-
ard Mantoux test procedure.! One tuberculin unit (MT1)
of purified protein derivative (tuberculin [PPD]; Virus
Unit, Queen Mary Hospital, Pokfulam, Hong Kong) sta-
bilised with Tween 80 (Virus Unit, Queen Mary Hospi-
tal, Pokfulam, Hong Kong) was given to all study subjects
initially. The resulting induration response {(mm) was read
at 48 hours. A negative reaction was judged as being
induration of less than 10 mm. Non-reactors were
rechallenged with 10 tuberculin units of PPD (MT10)
within seven days of the initial MT test. The subsequent
reaction was again read at 48 to 72 hours. The results of
the skin tests were all read by the first author. Prior con-
sent was obtained in all study subjects.

Results

From October to December 1985, 186 individuals were
tested with MT1 and non-responders were rechallenged
with MT10. There were 78 study patients with active
pulmonary TB. The control group included 21
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83.3%; inactive TB, 56.6% to 92.4%: and those
without evidence of TB, from 18.2% to 50.9%
(Tables 2 to 5).

Discussion

Tuberculosis remains an important disease in Hong
Kong. The notification rate in 1984 was 146.2 per
100 000 population,* which was considerably higher
than that for developed countries such as the United
Kingdom and the United States.*'" Almost 15% of
those notified were aged 65 years or more. As the eld-
erly tend to report their illnesses at a later stage, and
often less readily than does the general population," a
sizeable proportion of those with TB might have es-
caped diagnosis. A simple skin test that aids the screen-
ing and diagnosis of active TB in such a population
would be useful.

As ascreening test for active TB, the MT1 was neither
sensitive nor specific (Table 3a). Although MT10 has a
reasonable sensitivity of 83.3%, treatment based on a



Usefulness of the Mantoux test

Table 2. Positive response to Mantoux test using 1U (MT1) and 10U (MT10) purified protein derivative

(tuberculin)
MTI MTio

TB Activity Neo. of subjects | Frequency % Frequency %
Active TB
(t) 78 39 50.0 65 833
Inactive TB
without prior
treatment (&) 21 10 47.6 20 95.2
Inactive TB
with prior
treatment (b) 32 20 62.5 29 90.6
Inactive TB
(a+b) 53 30 56.6 49 924
No TB
(c) 35 10 18.2 28 50.9
Total 186

positive response will result in overtreatment because of
the low specificity of 28.7% (Table 3b).

As a diagnostic test to detect active TB in an abnor-
mal chest X-ray (Tables 4a and 4b), the MT1 was neither
sensitive nor specific. The low specificity of MT10 at
7.5% also rendered it useless for such a purpose.

However, the x? statistics revealed a significant dif-
ference in the response of MT1 and MT10 to abnormal
chest X-ray, including active and inactive disease (Ta-
bles 5a and 5b). Both MT1 and MTi0 showed good
positive predictive values for an abnormal chest X-
ray in clients in more than 80% of instances. Hence,
MT 1s which yielded a positive response were followed
by a chest X-ray. Since the Mantoux test cannot dis-
tinguish between active and inactive disease states, the
discovery of an abnormal chest X-ray requires further
investigations for activity, such as clinical correlation,
sputum or bronchoscopic aspiration for acid-fast
bacilli, and serial monitoring for any radiological
changes.

Our study did not analyse the effect of any coexist-
ing medical conditions on the response to the Man-
toux test. While these skin tests continue to be a
recognised tool in the screening and diagnosis of TB
in more affluent countries,'? its usefulness in the eld-
erly remains limited in areas with a high prevalence of
the disease such as Hong Kong.
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Table 3a. Response to MT1 observed in those with active TB

Inactive TB
Active TB or no TB
(t) (a+b+¢)
MT1 + 39 40 Positive predictive value
49.4%
MT1 - 39 68 Negative predictive value
63.6%
Sensitivity Specificity
50.0% 63.0%
=31 P=008

Table 3b. Response to MT10 observed in those with active TB

198

Inactive TB
Active TB or no TB
(3] {a+b+c¢)
MT10 + 65 77 Positive predictive value
45.8%
MTio - 13 31 Negative predictive value
70.5%
Sensitivity Specificity
83.3% 28.7%
=36 P=006
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Table 4a. Response to MT1 according to radiological status

Usefulness of the Mantoux test

Chest X-ray Chest X-ray
Active Inactive
(t) (a+b)
MT1 + 39 30 Positive predictive value
56.5%
MT! - 39 23 Negative predictive value
37.1%
Sensitivity Specificity
50.0% 43.3%
% =0.55 P= 046

Table 4b. Response to MT10 according to radiological status

Chest X-ray Chest X-ray
Active Inactive
(t) (a+b)
MT1o + 65 49 Positive predictive value
57.0%
MTio - 13 4 Negative predictive value
23.5%
Sensitivity Specificity
83.3% 7.5%
=231 P=0.13
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Table 5a. Abnormal radiological result found: response to MT1

Chest X-ray Chest X-ray
Abnormal Normal
(t+a+b) (c)
MTi + 69 10 Positive predictive value
87.3%
MT1 - 62 45 Negative predictive value
42.1%
Sensitivity Specificity
52.7% 81.8%
x1=18.76

Table 5b. Abnormal radiological result found: response to MT10

Chest X-ray Chest X-ray
Abnormal Normal
{t+a+b) (c)
MTi0 + 114 28 Positive predictive value
80.3%
MTIi0 - 17 27 Negative predictive value
61.4%
Sensitivity Specificity
87.0% 49.1%
xi= 2782 =
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