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The prevalence of atopy including

asthma, atopic dermatitis, and allergic

rhinitis has

increased in

recent years all

over the world,

mainly in devel-

oped countries.

Bacillus Cal-

mette-Gu¢erin
(BCG) is

among the group of vaccines capable of

eliciting strong Th1 immune response

and therefore decreasing risk of Th2-

associated atopy. Shirakawa et al. (1)

reported an inverse association between

tuberculin response and atopic disor-

ders. Some studies found conflicting

results to support the inverse correlation

between the tuberculin skin test (TST)

and atopy. There were some diseases

such as Kawasaki disease with enhanced

Th2 expression but like an infectious

disease clinically (2). The balance

between Th1/Th2 responses seems to be

more complex so as the relationship

between the delayed-type hypersensitiv-

ity (DTH) and atopy.

We conducted to investigate the rela-

tionship between the DTH (including

tuberculin and Candida albicans antigen)

response and atopy at the age of 6 in a

nonselected birth cohort infants who

were all BCG vaccinated at birth (3). A

total of 530 children were followed

including physical examination, allergen

test, and questionnaire at 6 years of age.

Purified protein of tuberculin was

administered by the Mantoux method

using 0.1 ml (two tuberculin units) of

purified protein derivative RT23

(Statens Serum Institut, Copenhagen,

Denmark) and 0.1 ml Candida albicans

(Green Laboratories, Lenoir, NC, USA)

at 6 years of age by injecting intrader-

mally on the volar surface of the fore-

arm. The diameter of the indurated area

was measured at 72 h. Atopy were

defined as clinical diagnosis of asthma,

allergic rhinitis, or atopic dermatitis,

together with detectable serum-specific

IgE levels (>0.7 KU/l in one or more

allergens). The specific IgE directly

against the common allergens in

Taiwan, including Dermatophagoides

pteronyssinus, cockroach, dog dander,

seafood, or pollen mixture, was

measured by using the PharmaciaCap

system, as previously described (4).

Questionnaires were asked on previous

and recent (<6 months) symptoms of

asthma, allergic rhinitis, or atopic der-

matitis. Ever atopy was defined as atopy

noted before but acquired remission at

6 years of age. Persistent atopy was

referred to ever atopy before and still

with atopy when studied. During the

follow-up period, no patient had active

tuberculosis disease or Candida albicans

infection detected.

A significantly inverse correlation was

found between TST and persistent aller-

gic rhinitis (P = 0.023)/persistent atopic

dermatitis (P = 0.002) but not in

asthma (Table 1). There were no signifi-

cant correlations between TST and ever

allergic rhinitis, atopic dermatitis or

asthma. There were no significant asso-

ciation between Candida skin test (CST)

and ever/persistent atopy. No significant

association was found between TST/

CST and rate of positive specific IgE

test (P > 0.05). There was no signifi-

cant correlation between TST and

log-transformed IgE levels at the age of

six (P = 0.59). There was no significant

correlation between TST and CST

reactivity (P = 0.69).

Tuberculin skin test

reactivity negatively

correlates with

atopic dermatitis/

allergic rhinitis but

not asthma.
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Table 1 Correlation of tuberculin skin test reactivity and atopy

Tuberculin skin test (TST) P

Atopic dermatitis

Persistent 0.43 ± 0.03 vs 0.21 ± 0.06 cm (530/44) 0.002*

Ever 0.43 ± 0.03 vs 0.35 ± 0.07 cm (470/104) 0.32

Allergic rhinitis

Persistent 0.45 ± 0.04 vs 0.32 ± 0.04 cm (418/156) 0.023*

Ever 0.43 ± 0.04 vs 0.38 ± 0.05 cm (367/207) 0.37

Asthma

Persistent 0.42 ± 0.03 vs 0.31 ± 0.08 cm (521/53) 0.16

Ever 0.44 ± 0.03 vs 0.32 ± 0.06 cm (456/118) 0.10

Data were presented as mean with SE. P-values were assessed by the Student’s t-test.

Ever atopy was defined as ever allergic rhinitis, asthma or atopic dermatitis before, but

acquired remission during the 6 years of life. *P < 0.05.



The objective methods as CAP

allergen test and the validated

questionnaire were used to identify ever/

persistent atopy. A significant inverse

correlation was found between TST

reactivity and persistent allergic rhinitis/

persistent atopic dermatitis but not in

ever atopy or asthma. This suggests that

TST may be useful for evaluating

different types of atopic disorders in

various severities. Most of the animal

studies have shown that BCG infection

was capable to reduce the allergic

response, but as for humans, correlation

between TST reactivity and atopy

provided conflicting results (1, 5). The

definition of positive TST showed great

variation between studies and might

lead to conflict results with atopic

disorders. TST reaction positive rate

(>5 mm in diameter) was low in this

study (32.1%) and similar to a previous

study in Taiwan that vaccinated

children with BCG at birth (6). In

conclusion, child with positive TST

reactivity has an inverse association

with persistent atopic dermatitis, and

allergic rhinitis but not found in asthma

or ever atopy. CST skin test did not

have significant association with

atopy.
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