
ABSTRACT

Background: It has been postulated that there is
an inverse association between mycobacterium tu-
berculosis infection and atopy. We aimed to investi-
gate if there is a similar relation in our study group,
consisting 252 asthmatic children.

Methods: In tuberculin testing indurations greater
than or equal to 5 mm were accepted as positive.
The most common aeroallergens were used in skin
prick testing and reactions � 3 mm were accepted
as positive.

Results: In 139 patients PPD was negative, whe-
re as in 113 patients PPD was positive. Among the
PPD (-) patients skin prick test was positive in 64 %
(n = 89). Among the PPD (+) patients skin prick test
was positive in 71 % (n = 80). As the two groups
were compared for having positive skin prick test re-
actions no statistically significant difference was de-
tected between them (p = 0.283).

Conclusions: Tuberculin reactivity is not inversely
associated with atopy in asthmatic children.
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RESUMEN

Información básica: Se ha propuesto que existe una
asociación inversa entre la infección por
Mycobacterium tuberculosis y la atopia. Nuestro obje-
tivo era investigar si había una relación semejante en
nuestro grupo de estudio, constituido por 252 niños
asmáticos.

Método: Se aceptaron como positivas induraciones
superiores o iguales a 5 mm en la prueba de tubercu-
lina. Se utilizaron los aeroalergenos más comunes en
las pruebas cutáneas (prick-test) y se consideraron po-
sitivas las reacciones � 3 mm.

Resultados: En 139 pacientes la PPD fue negativa
y en 113, positiva. Entre los pacientes (–) la prueba
cutánea fue positiva en el 64 % (n = 89). Entre los pa-
cientes (+) la prueba cutánea fue positiva en el 71 %
(n = 80). Como los dos grupos se compararon con
respecto a su reacción positiva en las pruebas cutá-
neas, no se detectaron diferencias estadísticas en-
tre ellos (p = 0,283).

Conclusiones: La reactividad a la tuberculina no
se asocia de manera inversa a la atopia en niños as-
máticos.
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INTRODUCTION

The prevalence of atopic disease has been increa-
sing in many parts of the world over the last
20-30 years1-4. “Westernized” life style has been
found to be associated with this trend5. The exact
reasons for the increasing prevalence of atopy are
not known. Yet, increased allergen load (e.g. mites)6,
exposure to tobacco smoke7 and air pollution by au-
tomobile exhaust8 seems to be the suggested cau-
ses. Recently; the preventive effect of early childho-
od infections on allergic sensitization has been the
mainstay of many studies9. Findings of an inverse
relationship between occurrence of atopy and num-
ber of siblings10,11, findings of a very high prevalence
of asthma in certain islands with low prevalence of
respiratory infections12 and the findings of an inverse
association between past measles infection13 and
atopy; and past hepatitis A infection and atopy14 has
been supporting this hypothesis. The reason for the
suggested inhibitory effect of infections on the deve-
lopment of atopy could be that the infections by in-
ducing Th-1 cytokines, direct the immune system to
this branch of the T helper cell immune response15.
Interferon-gamma, which is an important cytokine of
the Th-1 response, can suppress the Th-2 responses
characteristic of atopy16.

Mycobacteria, especially M. tuberculosis, are
known to be potent inducers of Th-1 immune res-
ponse17. In tuberculosis, an important marker of
Th-1 mediated acquired immunity is the develop-
ment of delayed type hypersensitivity. This can be
tested by observing the reaction after 48 hours, to
the intradermal injection of tuberculin protein.
Recently Shirakawa et al. reported a strong inverse
association between delayed hypersensitivity to M.
tuberculosis and atopy in Japanese children18.
Similarly, Strannegard et al. had investigated this re-
lationship in Swedish children but could not find an
association between BCG vaccination and atopy19.

From the point of view that some local factors
could have been effecting this association, we aimed
to investigate the relationship between M. tubercu-
losis infection and atopy in children living in Istanbul,
Turkey.

MATERIAL AND METHODS

The study population consisted of 252 children. All
the patients were fulfilling the “American Thoracic
Society” criteria for asthma20. All the patients had

been BCG vaccinated in the newborn period. After
the demographic data (age and gender) were recor-
ded, PPD (Purified Protein Derivative of Tuberculin)
testing was performed to all patients. The testing was
performed on the volar face of the forearm by five tu-
berculin units. Seventy-two hours later the induration
diameter was measured by “ball-point pen” method.
Patients having induration less than five millimeters
were accepted as PPD negative. Patients having in-
duration diameter more than five were accepted as
PPD positive. Patients having PPD induration of more
than 10 mm in diameter were further investigated
with thorax HRCT and erythrocyte sedimentation rate
for a possible tuberculosis disease. Later on, allergy
skin testing was performed to all patients by using
“Quintest multitest applicator” (Hollister-Stier). The
most common aeroallergens (Dermatophagoides
pteronyssinus, Dermatophagoides farinae, Alternaria,
Aspergillus fumigatus, cat and dog dander, feather,
grass, common trees - Stallergenes/France) were
tested in this respect. The testing was performed on
the volar face of the forearm. Children having wheal
diameter more than three millimeters to at least one
of the most common aeroallergens were accepted
as atopy positive.

Statistical analysis was performed by using
Graphpad Instat 3.05. The PPD (+) and PPD (-) groups
were compared with respect to their ages by using
Student t test. They were compared with respect to
their gender and allergy skin prick test positivity rate
by using Fisher’s Exact test.

RESULTS

In 139 children delayed type hypersensitivity reac-
tion to Mycobacterium tuberculosis was negative
(< 5 mm). This group was named as PPD (-). The
mean age in this group was 6.12 (2.71 years. There
were 89 boys and 51 girls (table I). In 113 patients
the PPD reaction was positive (> 5 mm). This group
was named as PPD (+). In PPD (+) group the mean
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Table I

Demographic data of the patients

PPD (+) group PPD (−) group p value*

Patient 113 139 (−)
Age (mean ± SD) 7.23 ± 2.54 6.12 ± 2.71 0.098
Female/male 51/62 51/89 0.856

* Student t test.



age was 7.23 ± 2.54 years. There were 62 boys,
51 girls (table I).

In PPD (-) group 64% (n = 89) of the patients had a
positive reaction to at least one common aeroaller-
gen, in PPD (+) group 71% of the patients had positi-
ve reaction to at least one common aeroallergen.
There were no statistically significant differences bet-
ween the two groups with respect to their ages and
gender (p = 0.098 and p = 0.856, respectively). As the
two groups were compared with respect to their skin
prick test positivity rate, no statistically significant dif-
ference was detected between them (p = 0.283) (ta-
ble II).

In the PPD (+) patients, the ones with a induration
diameter > or = 10 mm were further investigated for
a possible tuberculosis disease with thorax high re-
solution computerized tomography and erythrocyte
sedimentation rate. Non of the patients had tubercu-
losis disease.

DISCUSSION

In this study no statistically significant difference
was detected between Mycobacterium tuberculosis
infection and allergy development.

In recent decades there has been an increase in
severity and in prevalence of atopic disorders in de-
veloped countries. Studies on migrants from develo-
ping to developed countries support the importance
of etiological environmental changes associated with
“Westernization”. One factor temporarily associa-
ted with the rise of atopy is the decline of many in-
fectious diseases in developed countries as a result
of improved living standards and immunization pro-
grams18. The hypothesis that infections may inhibit
development of atopy postulates that infectious
agents, such as viruses and intracellular bacteria, pre-
ferentially stimulate the development of Th-1- type
immunity. Therefore a relative lack of infections cau-
sed by such agents during early childhood might lead
to a shift of the Th-1/Th-2 balance to the Th-2 side,

thereby predisposing for allergic sensitization and de-
velopment of atopy. In this context, Mycobacteria,
which are strong inducers of a Th-1-type immune
response are particularly relevant19.

The first study that investigated the association
between Mycobacterium tuberculosis infection and
atopy was reported by Shirakawa et al. in 199718. The
investigators had searched for serum specific IgE po-
sitivity rate in PPD (+) and PPD (-) children and had
found that PPD (+) patients has significantly less spe-
cific IgE positivity rate. In our study we investigated
atopic status by intradermal skin prick tests which is
accepted to be more sensitive than serum specific
IgE measurements. This might be one of the reasons
for the different results seen in the two studies.

Similar to our results, Strannegard et al. who had in-
vestigated the atopic status in BCG vaccinated and
unvaccinated children in Sweden, report that they had
found no statistically significant difference between
the two groups with respect to having atopy. Although
not statistically significant they report that BCG vacci-
nated children had lower frequency of allergy than un-
vaccinated children. They also indicate that these
were immigrant children who had been born in anot-
her country not in Sweden. They suggest that some
factors, other than BCG vaccination, attributable to the
environment in the children’s country of origin, could
have protected against development of allergy19.
Again in agreement with our results, Alm et al. report
no correlation between BCG vaccination and absence
of atopy in a case control study of Swedish children21.

Mycobacterium vaccae, a saprophyte mycobacte-
rium found in the environment, is a strong stimulant
of Th-1 type immune response. Experimental studies
with this Mycobacteria shows that it is effective in
decreasing serum levels of IgE and IL-5. Tukenmez
et al. who had investigated the possible anti-allergic
effects of Mycobacterium vaccae on Balb-C mice re-
port that M. vaccae had to act synergistically with
M. Tuberculosis in order to induce Th-1 type immu-
ne response, thus inhibit atopy22.

The level of saprophyte Mycobacteria in the local
environment of a country might be important in inhi-
biting the atopic status in children who had past
Mycobacterium tuberculosis infection. This might ex-
plain different results in different countries with res-
pect to M. tuberculosis infection and atopy associa-
tion.

We conclude that, future studies investigating the
levels of saprophyte Mycobacteria in different locali-
zations and their synergistic relations with
Mycobacterium tuberculosis should reflect more
light on this hypothesis.
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Table II

The comparison of the PPD (�) and PPD (�) patients 

with respect to skin prick test positivity rate*

Skin prick test (−) Skin prick test (+) Total

PPD (+) 33 80 (%71)* 113
PPD (−) 50 89 (%64)* 139

Total 83 169 252

* Fisher’s Exact test (p = 0.2825).
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