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Immunodiagnosis in osteoarticular tuberculosis by ELISA
K. R. PATOND, Y. PRAKASH

ABSTRACf
Background. It was previouslydifficult to confirm a clinical

diagnosis of tuberculosis by a cheap test, but recently ELISA
for circulating antibodies has been found to be reliable
in certain cases. We have used this test in osteoarticular
tuberculosis.

Methods. We studied 50 patients with the disease (34 con-
firmed by biopsy and 16 who responded to chemotherapy)
and compared them with 50 matched control subjects,
ELISA was performed using Antigen 60-a cell wall
cytoplasmic antigen of Mycobacterium tuberculosis.

Results. The test was positive in 27 out of 34 biopsy proven
cases, 11out of 16patients who responded to chemotherapy
and in only lout of 50 control subjects.

Conclusions. ELISA using Antigen 60 may be a useful
confirmatory test for osteoarticular tuberculosis.

INTRODUCfION
Tuberculosis continues to be widely prevalent in India
despite the numerous effective control measures and an
estimated 500 000 people die annually from this disease.'
One of the major impediments to the diagnosis of tuber-
culosis is the non-availability of an accurate, quick and
cheap confirmatory test. The BCG and the tuberculin
skin tests are not specific and acid-fast bacilli staining
is not sensitive. The culture of mycobacteria requires
prolonged incubation, is expensive and the. results vary
considerably.

The detection of circulating antibodies against
Mycobacterium tuberculosis by ELISA (enzyme-linked
immunosorbent assay) is much more reliable, has few
false-positive results and helps assess the severity of
the infection.>? It is useful in case finding surveys,"
differentiates the response to natural infection from that
to the BCG vaccine, 9 is helpful in the diagnosis of
extrapulmonary tuberculosis'v-? and is useful for monitor-
ing the results of chemotherapy.'?

We conducted this study to determine the usefulness of
ELISA in detecting osteoarticular tuberculosis.

PATIENTS AND METHODS
This study was carried out in the Department of
Orthopaedic Surgery, Kasturba Hospital, Mahatma
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Gandhi Institute of Medical Sciences, Sevagram from
February 1989 to April 1990. The aim was to detect
tubercular antibody in sera by using a quantitative ELISA
technique and to evaluate the sensitivity and specificity of
the test in osteoarticular tuberculosis.

Three groups of patients were studied:

Group A: Biopsy proven cases of osteoarticular tuberculosis
(n=34)

Group B: Patients diagnosed to have osteoarticular
tuberculosis on clinical and radiological grounds and
who showed a positive response to chemotherapy
(n=16)

Group C: Age and sex matched controls with no evidence
of tuberculosis (n=50).

Of the 50 patients with osteoarticular tuberculosis,
30 were males and 20 females (age: range 4 to 70 years;
mean±SD 29.5±15.3). They had had symptoms from
4 weeks to about 4 years. History of contact was present
in only 2. In 60 subjects a Mantoux test had been done
(Table I), the BCG scar was seen in only 18 cases in
groups A and B and in 22 controls. Pulmonary tuber-
culosis was present in 6 patients in group A. One
patient had multicentric osteoarticular tuberculosis. The
ESR was raised above 90 in 16 patients.

TABLE I. Results of Mantoux test

Induration Group A GroupB GroupC

More than 10ern 9(39%) 3(43%) 8
Less than 10cm 14(61%) 4 (57%) 22
Not done 11 9 20
Total 34 16 50

A detailed history was taken in relation to the site
involved, contact with tuberculosis in the family or neigh-
bourhood, loss of weight and appetite, fever, cough with
expectoration, breathlessness with chest pain, haemoptysis,
changes in bowel habits and involvement of other joints.
Clinical examination paid particular attention to the site
of involvement and signs of disease (tenderness, muscle
spasm, decreased movements of the joint and deformity
of the involved part). The scar of a previous BCG vaccina-
tion was looked for and other tests included routine
haematological studies (haemoglobin, total leucocyte
count, differential count, ESR), the Mantoux test, and



TABLE II. Site of involvement
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Site n

Spine
Hip
Knee
Ankle
Elbow, wrist and sternoclavicular joints
Shoulder
Tenosynovitis

Total

22
6
11
3
I each
2
3
50

TABLE III. Pattern of symptoms in relation to sites involved

Symptoms Spine (n=22) Hip and knee joint (n=17)

Backache 18
Deformity 16 II
Pain and swelling 17
Neurological deficit 6
Limp 15
Fever 9 6
Loss of weight and appetite 11 7

X-rays of the chest and involved site (Tables II and III).
Response to chemotherapy was judged to be present

if there was symptomatic relief, radiological evidence
of healing (disappearance of osteoporosis, increased
sclerosis, calcification), a falling ESR and a feeling of
well being.

ELISA
Five ml of blood was collected in a sterile bottle, and the
serum separated and stored at -20°C.
1. Antigen 60,6,11(a cell wall cytoplasmic antigen of

M. bovis whose cross sensitivity with Antigen 60 of
M. tuberculosis is almost complete and is extracted
from BCG strains of M. bovis6) was used to coat the
wells of a flat-bottomed microtitration plate. The anti-
gen was diluted to the appropriate concentration using
Tris-buffered saline (pH 7.5), containing 0.5% bovine
serum albumin (BSA) before coating the plates.
Seventy-five f.LLof antigen was used to coat each test
well and then incubated overnight at room tempera-
ture (25 "C). The plates were aspirated and washed
three times with the washing solution (0.15M NaCI
solution containing 0.05% Tween 20).

2. One hundred f.LLof 0.5% milk casein in Tris-buffered
saline (pH 7.5) was added and incubated at 37°C for
one hour to block the non-specific binding sites. The
casein solution was removed and the plates washed
five times with the washing solution.

3. The test sera were diluted with Tris-buffered saline
(pH 7.5) containing 0.5% BSA to 1:500 and a 100 I-'L
aliquot of this added to the well and incubated at 37°C
for one hour.

4. The plates were again washed as in step 2. Alkaline
phosphatase conjugated goat fraction antihuman-IgG

was added at a dilution of 1:3000. The plates were then
incubated at room temperature (25°C) for 1 hour and
washed again.

5. One hundred I-'L of a 1 mg/ml solution of disodium
p-nitrophenyl phosphate in 1M diethanolamine buffer
(pH 9.8) was used as the substrate for the colour reac-
tion. The plates were then incubated at 37°C for
30 to 45 minutes.

6. The colour reaction was stopped by adding 50 I-'L
of 3M NaOH.

7. The colour intensity of each well was recorded at
405 nm using an automatic microplate reader. The
tests were performed in duplicate and the final results
(antibody activity) expressed as mycobacterium anti-
body (MA) units, calculated as shown below:

. p x c
MAumts=~

where P is the optical density of the patient'S serum
C is the optical density of the reference serum
c is the cut-off point in MA units (This was determined by
standard chequer board titration method using known
positive and negative samples for tuberculosis and it
was found that at 1:500 dilution of serum, the negative
samples showed antibody activity to be less than or equal
to 1 MA units. Hence 1 MA unit was taken to be the cut-
off point and the test sera showing antibody activity
of more than 1 MA unit were considered positive for
tubercular antibody.)

When results from duplicate samples did not show
optical density units within 20% of each other, they were
repeated. The results for the sera on each plate were
compared with those of the standard reference serum.
The titre for the reference serum was 1MA unit.

RESULTS
In group A of patients with biopsy proven osteoarticular
tuberculosis, the ELISA test was positive in 27 out of
34 (79%). In group B of those who responded to chemo-
therapy the ELISA test was positive in 11out of 16 (69%).
The group C of controls had a positive ELISA in lout of
50 (2%) (Fig. 1). The overall sensitivity of the ELISA test
in groups A and B was 76% with a specificity of 98%.

DISCUSSION
The accuracy of the ELISA test in the diagnosis of non-
osteoarticular tuberculosis is high.2,4,6.8 Gandhi et aL.3
reported 100% sensitivity of ELISA in their patients who
were bacteriologically and histopathologically proved to
have intestinal tuberculosis. However, there have been few
other studies demonstrating the usefulness of the ELISA
test in the diagnosis of osteoarticular tuberculosis. 7.10 Using
Antigen 6, isolated from M. tuberculosis strain H37 Ra,

Stroebel? and Lau \0 detected tubercular antibody in
15 out of 16 and in all 13 patients with osteoarticular
tuberculosis respectively (Table IV). The present study
used Antigen 60 isolated from M. bovis and detected
tubercular antibody in 38 out of 50 cases of osteoarticular
tuberculosis. Even though the sensitivity of Antigen 60 is
lower compared to Antigen 6, this test had a high specificity
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confirmation of the diagnosis of tuberculosis in patients
where only clinical and radiological evidence are sugges-
tive of the infection.

No positive inference could be drawn of the efficacy of
the Mantoux test in diagnosis as 12 (40% ) patients had an
induration more than 10 mm and in 18 (60%) it was less
than 10 mm. Even in biopsy proven cases the Mantoux
test was only positive in 9 (39%) and negative in 14 (61 %)
patients. BCG vaccination did not offer definitive protec-
tion against the disease.

We suggest therefore that the ELISA test using Antigen
60 is useful in confirming a clinical and radiological
diagnosis of osteoarticular tuberculosis.
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TABLE IV. Comparative study of ELISA in osteoarticular 7
tuberculosis using different antigens

Author Antigen Patient Control Sensitivity Specificity 8
----------
+ +

Stroebel? 6 15 0 21 94% 100% 9
LaulO 6 13 100%
Present study 60 38 12 49 76% 98%
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FIG 1. Scatter plot showing antibody activity

(98%). Moreover, our system detected antibody in
69% of biopsy negative cases where the diagnosis was
doubtful. This system therefore may be used for the


