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and to 5§ TU of PPD. Thus BCG vac-
cine appears to be more sensitive.

This might be because BCG has a
more complete tuberculosis antigen,
while PPD may not contain all antigen
components synthesized by the bacillus.
Moreover, the lipid content of BCG vac-
cine enhances the antigenicity of the
vaccine.

"When positive PPD reactions are
compared with BCG reactions in corre-
lation with the state of nutrition (tables
2a & 2b) : In the undernourished
group there was a significant statis-
tical difference, there were 17 (85%)
positives for BCG but only 5 i(25%)
for PPD test. "On the other hand
in the well-nounished group there
was no statistical difference altho-
ugh there were more positive BCG re-
actions than positive PPD test reactions.
(P > 0.05). Many studies have found
that BCG vaccination can be used as a
diagnostic test in tuberculosis and altho-
ugh it has been shown to be more sen-
sitive than the tuberculine test, it is still
not sufficiently clear why the BCG test
is positive more often than the Mantoux
test, especially when malnutrition is pre-
sent, (Udani et al, 1971). An induration
of 6- mm or more in the first week after
the BCG test was considererd a positive
reaction. Other studies indicate that this
test is not significantly different from
those 'showing positive reactions after a
skin test with 5 TU of PPD. (Choudhry
et al, 1974).

The 'véry significant difference in the
undernourished group is explained by a

depression of the immunologic system by
cellular immunity mechanisms which re-
sult in an elevation of cortisol producti-
on. (Uetvedt, 1949).

The reaction to the BCG test was not
related to the age of the patient; the 26
children with - positive BCG reactions
occurred randomly in all age groups
(table 3) whether 6-10 mm or 10 mm
and more of induration size is taken as
the criteria for a positive test, This in-
dicates that the BCG test can be used
efficiently during infancy for the diag-
nosis of tuberculosis.

There were no local reactions such as
ulceration and regional lymphadenitis /
BCG-itis following the BCG test. Howe-
ver Choundhry et al. (1974) found local
reactions amounting to ulceration in two
patients which healed spontaneously in
three weeks.

The relation between PPD and BCG
tests and an increase in body tempera-
ture was mot significant. Only one child
(29%) developed fever in the patient
group. It was sub-febrile and lasted for
1 or 2 days. (table 4). Choudhry et al.
(1974) found 2 children (3.09,) who de-
velopzd fever among children.

The Histogram (Fig. 1) shows the pro-
portion of positive reactions to graded
induration size of BCG tests (74.39,)
and PPD tests (25.79%,). There were mo-
re positive reactions to the BCG tests
with 10 mm induration or more (31.4%)
than to the test with 5 TU of PPD. This
was not statistically different but there
were more positive BCG reactions

WIDIATMODJO ET AL. 11

(74.3%,) than PPD and statistically there
was a significant difference (P < 0.01).

The comparison in size of induration
following 5 TU of PPD and BCG skin
test on 35 patients (Fig. 2) strengthened
the findings in this study although there
were 3 children with indurations follow-
ing the 5 TU PPD test larger than those
following the BCG test.

TABLE 1: Reaction to BCG and PPD tests

Summary

This study revealed that the BCG test
was more sensitive than the 5 TU —
PPD test especially in undernourished
children as a diagnostic tool for tuber-
culosis in children.

It may be concluded that BCG is very
important whether for prophylactic
measures or diagnosis of tuberculosis in
children.

Patient Control
PPD & -
BCG Reac. PPD BCG PPD BC
tions
Number %o Number i Number Do Number| %
Positive 9 25.7 26 743 0 0 0 0
Negative 26 74.3 9 25.7 20 100 20 100
Total 35 ’ 100 35 100 20 100 20 100
P < 0.01

TABLE 2: Correlation between PPD and BCG test reaction and the state of nutrition

a. Undernourished group

PPD BCG
PPD & BCG
Reactions
Number % Number %
Positive 5 25 17 85
Negative 15 75 3 15
Total 20 100 20 100

P < 0.01
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b. Well-nourished group

PPD BCG
PPD & BCG
Reactions | )
Number ’ Yo Number Go
Positive 26.7 9 60
Negative 11 73.3 6 40
Total 15 I 100 15 100
I
P > 005
TABLE 3: Distribution of BCG reactions in age groups
BCG Reaction
Age (years) Number
6 mm Y% 6-10 mm Yo 10 mm %
1 5 1 29 3 8.6 1 2.9
1— 5 19 6 17.1 8 22.8 5 14.2
5 — 10 8 2 5.7 3 8.6 3 8.6
10 3 0 0.0 1 29 2 5.
Total 35 9 25.7 15 429 11 314

— 26 positive BCG reactions distribu-
ted randomly in all age groups

— 9 children showing negative BCG re-
actions.

TABLE 4: The influence of PPD and BCG tests on body temperature

Patient Control Total
Temperature
Number Yo Number % Number Yo
Increase ) 1 2.9 3 15.0 4 7.3
No increase 34 97.1 17 85.0 51 92.7
Total 35 100.0 20 100.0 55 100.0
P <001

*} The temperature was sub-febrile and lasted for 1 or 2 days
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FIG. 1: Histogram showing the proportion of positive re-

actions in PPD and BCG ftests
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FIG. 2: Comparison of induration size following 5 TU
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ORIGINAL ARTICLE

BCG as Diagnostic Test for Primary
Tuberculosis in Children

by

W[DIATMODJO;_ YATI SOENARTO; BUD] SUSATYO; SUNARTINI
IMAN; SULISTYOW ATI and ISMANGOEN

(Department of Child Health, Medical School, Gajah Mada
University, Yagyakarta, Indonesia)

Abstract

BCG and PPD Mantoux Intradermal Test were done simultaneously on 35
children suffering from prinary tuberculosis hospitalized in the Departinent of
Cmild Health, School of Medicine, Gajah Mada University, v, ogyakarta, Indo-
nesia, during the period of June 1980 to November 1980.

This study revealed that 2
— The BCG test was almost three times (74.3%) more sensitive than the PPD

Mantoux Intradermal test in children suffering from primary tuberculosis,
~== In under-nourished children with tuberculosis, the BCG test was even niore

sensitive (85.09, : 25.09,) and this difference was statistically significant

P <001

There was a high frequency of false negative tuberculine reaction (74.39)
and accelerated BCG reaction (74.39,) in primary tubercidosis, It s suggested
that BCG test be used as g diagnostic test as well as prophylactic in tuberculosiy
caifdren who have had o BCG vaccination.

Presented at the Fifth National - Pediatric Congress, Medan, June 14 —. 18, 1981.
Received 12 January 1982,
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Introduction

Mass BCG vaccination in Indonesia
has been done before without prior tu-
berculine testing. 1t is now being done
as one of the programs of the Indonesi-
an Department of Health, namely PPL
(Expended Program on Immunization).

In Indonesia tuberculosis, like in
other developing countries, is still one
of the major causes of morbidity and
mortality. So in the tuberculosis eradi-
cation program, the aspect of therapy is
not less émportant than the aspect of
propuyiaction. For tmus reason an accu-
rate, reliable and easily available tool is
neeued 1 Gdity UdpIOSiS and treatment.

Although laboratory facilities for fim-
ding tubercle bacilli are advanced, its de-
tection in children is very difficult. (Ra-
hayu, N.N,, 1975; Yati et al,,1976).

Tuberculine test is one of the impor-
tant tests to diagnose primary tubercu-
losis but there are many conditions cau-
sing false negative tuberculine reactions
such as: anemia, severe infection. malnu-
tritcon, malignancy, the use of immuno-
suppressive drugs. Malnutrition is still a
problem in Indonesia, and 15.0% of all
pre-school children are suspected suffe-
ring from moderate to severe malnutri-
tion.

Material and Methods

This study was done during the peri-
od of June 1980 through November 1980
on 35 children aged 3 months to 14 ye-
ars suffering from primary tuberculosis
admitted to the Child Health Depart-

ment, School of Medicine, Gajé'h Mada
University, Yogyakarta. Twenty other
children of the same age and state of
nutrition were being used as a control
group.

The diagnosis of tuberculosis in these
patients was made on the basis of his-
tory, clinical symptoms, laboratory fin-
dings and radiological evidence.

BCG and PPD Mantoux Intradermal
Tests were simultaneously done on the
subjects. Freeze dried BCG vaccine
(batch + P 235) prepared by P.N. Bio
Farma Bandung, Indonesia, was used in
this study.

Reconstituted BCG vaccine, 0.05 m!
for children under the age of 1, and 0.10,
ml for children age 1 and over, was n-
jected intracutaneously in the deltoid
region of the upper right arm:

The widest transverse diameter of the
induration was measured during the first
week_ after the _injection, and 6 mm or
morg was considered to be a positive
BCG reaction. [

The PPD Mantoux Intradermal test
using 0.10 ml 5TU of PPD-S (batch +
44) preparel by P.N. Bio Farma, Ban-
dung was done intracutaneously on the
volar surface of the left forearm imme-
diately after the BCG injection. The re-
action was examined between 48 and 72
hours thereafter and considered to be
positive if the induration was 10 mm_or

During these tests anmtihistamine and
corticosteroid /immunosuppresive therapy
were avoided.
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Results

Positive BCG & PPD reactions in pa-
tients and centrols are shown in table
1; there were 26 patients with positive
BCG reactions and 9 patients with posi-
tive PPD reactions but there were no
positive reactions among the controls.

The correlation between the status of
nutrition and positive reaction to either
BCG or PPD is shown in tatles 2a and
2b. ‘

There were 5 children with positive
tuberculine reactions and 17 with posi-
tive BCG ;eaction (P < 0.01) in the un-
dernourished group. In the well-nouri-
shed group there were 4 children with
positive PPD reactions and 9 children
with. positive BCG reacticns (P > 0.05).

The distribution of BCG reactions in
different age groups can be seen in ta-
ble 3; 26 positive BCG reactions were
distributed randomly in any age group.

There were no local reactions such as
ulceration =nd regional lymphadenitis
following BCG tests. Omne child in the
patient group and three control children
developed fever, just sub-febrile, for 1
or 2 days (Table 4).

Figure 1: The Histogram shows the
proportion of positive reactions to gra-
ded induration size of BCG tests (74.3%,)
and PPD tests (25.7%).

Figure 2 shows a comparison in size
of induration following 5. TU of.- PPD
and BCG skin tests oit each child.

Discussion

Immunity to tuberculosis is established
concurrently with the development of
tuberculine allergy. BCG vaccine as a
skin antigen has been cited by many
authors. (Friedmann, 1952; Udani et al,,
1971; Lothe et al., 1973; Choudhry et
al., 1974).

The tuberculine test measures tubercu-
line allergy, while the BCG test measu-
res bacterial allergy.

Our study confirms earlier claims that
BCG skin tests are more sensitive for
detecting tuberculine alllergy irrespective
of whether 6 or 10 mm of induration is
taken as being a positive reaction.

Sutarjo and Ibrahim (1971; 1973)
found no statistical difference in the
mean size of post BCG vaccination tu-
berculine reactions and BCG vaccinati-
on scars by decreasing dosage of BCG
vacc'ne. However an other research in-
dicates that the response to tuberculine
test increases with a rise in the dosage
(strength) of PPD.

This study shows a statistical differen-
ce of P < 0.0l in BCG and PPD test
reactions (table 1). Of 35 BCG vaccina-
ted patients there were 26 (74.3%)
with = positive reactions and only 9
(25.7%) with positive PPD reactions.
Our findings are not greatly different
from Lothe’s (Lothe et al, 1973). Howe-
ver Choudhry et al. (1974) found that
thére was a very sienificant statistical
difference between reactions to BCG
and to 1 TU of PPD test but there was
no differerice between reactions to BCG
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