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Soil-transmitted helminth infection and skin prick test
reactivity in children
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Abstract
Background Allergic diseases cause an increasingly large
burden in developed countries and in urban areas of middleincome countries. Parasitic infections may induce allergic
responses in humans, particularly soil-transmitted helminth
(STH) infections that are prevalent in childhood in developing
countries. Although soil-transmitted helminth infections have
been associated with lower prevalence of allergen skin test
reactivity, study outcomes remain inconclusive.
Objective To analyze for an association between STH infections
and skin prick test reactivity in children.
Methods :HFRQGXFWHGDFURVVVHFWLRQDOVWXG\LQ$XJXVW
DPRQJSULPDU\VFKRROVWXGHQWVDJHG\HDUVDW6HFDQJJDQJ
Subdistrict, Langkat District, North Sumatera Province. Sixty
HLJKWFKLOGUHQZHUHUHFUXLWHGLQWKLVVWXG\FRQVLVWHGRIFKLOGUHQ
ZLWK67+LQIHFWLRQVDQGWKHRWKHUFKLOGUHQZLWKRXWDQ\67+
infection. Soil-transmitted helminth infections were determined
by Kato-Katz stool examinations. All subjects underwent skin
prick tests for seven allergens. Results were considered to be
SRVLWLYHLIZKHDOGLDPHWHUVPPDQGQHJDWLYHZKHQZKHDO
GLDPHWHUVPP'DWDZDVDQDO\VHGE\&KLVTXDUHWHVW
Results Stool examinations revealed that the most common
infection was T. trichiura  VXEMHFWV  IROORZHG E\ PL[HG
infections (T. trichiura and A. lumbricoidesVXEMHFWV DQG
A. lumbricoides VXEMHFWV 7KHUHZDVDVLJQLILFDQWDVVRFLDWLRQ
EHWZHHQ67+LQIHFWLRQVDQGQHJDWLYHVNLQSULFNWHVW 3  
In addition, there were significant associations with negative skin
prick tests for each helminth type: A. lumbricoides 3  
T. trichiura 3   DQG PL[HG LQIHFWLRQ 3   6HYHUH
infection intensity was also significantly associated with negative
VNLQSULFNWHVWV 3  
Conclusion Children with STH infections tend to have negative
skin prick test results. [Paediatr Indones. 2014;54:52-6.].
Keywords: soil-transmitted helminth, skin prick
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ore than two billion people worldwide are
chronically infected with soil-transmitted
helminths (STHs) including Ascaris
lumbricoides, Trichuris trichiura and
hookworms Ancylostoma duodenale and Necator
americanus.1 The International Study of Asthma
and Allergy in Childhood (ISAAC) reported large
differences in the prevalence of self-reported symptoms
of allergic disease. For asthma symptoms, the highest
prevalences were from centers in the United Kingdom,
Australia, New Zealand, and Ireland, while the lowest
prevalences were from centers in China, Indonesia,
India, and Ethiopia.  In addition, a Makassar,
,QGRQHVLDVWXG\LQUHSRUWHGDSUHYDOHQFHLQ
moderate-severe allergic rhinitis.5
Soil-transmitted helminth infections may
induce strong allergic responses in humans. There
are close similarities in allergic inflammation
caused by host immune responses to environmental
allergens and to parasite antigens. Nonetheless,
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several epidemiological studies suggested an inverse
relationship between STH infections and allergies. A
cross-sectional study pointed out the possible inverse
association between sensitization to A. lumbricoides
and asthma severity among children with asthma
in Costa Rica, a country with a low prevalence of
DVFDULDVLV HVWLPDWHGWREHLQDGXOWVDQGFKLOGUHQ 
EXW KLJK SUHYDOHQFH RI DVWKPD  DPRQJ
adolescents). Furthermore, a Salvador, Brazil study
found that early infection of T.trichiura may protect
against the development of allergen skin test reactivity
in later childhood.
Even today skin testing remains the main test
for confirming an allergic response. New primary care
guidelines for the management of asthma, rhinitis and
eczema now recommend allergy testing as part of an
atopic child workup.8 With the right technique and
interpretation, as well as good allergen quality, this
test has higher sensitivity and specificity. In addition,
it is easy, quick, less expensive, and painless.9 Our
study was designed to investigate the relationship
between STH infections and skin prick test results
in children.

Methods
This cross-sectional study was conducted in August
LQFKLOGUHQIURPSULPDU\VFKRROV6'1
.DUDQJ*DGLQJDQG6'15LQWLVLQ6HFDQJJDQJ
Subdistrict, Langkat District, North Sumatra Province.
:HLQFOXGHGFKLOGUHQDJHGWR\HDUVZKRVHSDUHQWV
were willing to fill out questionnaires. Children using
PHGLFDWLRQVVXFKDVDQWLKLVWDPLQHVZLWKLQGD\VSULRU
WRHQUROOPHQWDQWLKHOPLQWLFVZLWKLQPRQWKVSULRUWR
enrollment, currently using corticosteroids at the time
of enrollment, or with a history of dermatographism
were excluded. Subjects were consisted of two groups,
with and without STH infection. We calculated the
PLQLPXP UHTXLUHG QXPEHU RI VXEMHFWV WR EH  IRU
each group. Informed consent was provided by subjects’
parents or guardians.
Stool specimens were analyzed by Kato-Katz
method for the presence and severity of infection.
Appropriate treatment was given to all children
with STH infections after stool analysis. Severity
of infection was classified as mild, moderate, or
severe, based on the number of eggs per gram

(EPG) on stool microscopic examinations. The
:RUOG+HDOWK2UJDQL]DWLRQ([SHUW&RPPLWWHH
criteria were used to sub-classify the STH groups:
A .lumbricoidesPLOG (3* PRGHUDWH 
(3* RUVHYHUHLQIHFWLRQ (3* DQG
T. trichiuraPLOG (3* PRGHUDWH 
(3* RUVHYHUH (3* 
Subjects underwent skin prick tests (SPT) of
seven allergens including house dust mites, house
dust, cotton, feathers, cat dander, cockroach, and
fungi. Allergens were produced by the Department of
Pharmacy, Dr. Soetomo Hospital, Surabaya. Positive
DQGQHJDWLYHFRQWUROVZHUHKLVWDPLQHDQG
NaCl, respectively. The SPTs were performed on the
volar forearm area with a blood lancet at a 45 angle to
WKHIRUHDUP6HQVLWL]DWLRQZDVDVVHVVHGPLQXWHV
after skin puncture and considered to be positive in the
FDVHRIDUHGZKHDOPPLQGLDPHWHURUQHJDWLYHLQ
WKHFDVHRIDUHGZKHDOPPLQGLDPHWHU2YHUDOO
SPT results were considered to be positive if at least
one allergen was positive. This study was approved
by the Ethics Committee of the University of North
Sumatra Medical School.
The data collected was processed, analyzed,
DQGSUHVHQWHGXVLQJ6366YHUVLRQ7RDVVHVVWKH
association between STH infections and skin prick
test results in children, we used Chi-square test with
DVLJQLILFDQFHOHYHORI3

Results
During the study period, 94 children underwent
VWRRO H[DPLQDWLRQ VFUHHQLQJ  RXW RI WKHP ZHUH
FRQVHFXWLYHO\ VHOHFWHG FRQVLVWHG RI  FKLOGUHQ
ZLWK67+LQIHFWLRQVDQGFKLOGUHQZLWKRXW67+
infection. Subjects’ characteristics are shown in
Table 1.
Comparing the two groups, there was a significant relationship between STH infection and skin
SULFN WHVW 3   6NLQ SULFN WHVW ZDV QHJDWLYH
RQVXEMHFWVLQ67+LQIHFWLRQJURXSDQG
subjects in non STH infection group. Positive skin
SULFNWHVWUHVXOWVZHUHREVHUYHGLQVXEMHFWVLQ67+
infection group and 14 subjects in non STH infection
group (Table 2).
Negative skin prick test was significantly associated with all three infection types, A. lumbricoides
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3  T. trichiura 3  DQGPL[HGLQIHFWLRQ
3   )XUWKHUPRUH VHYHUH LQIHFWLRQ LQWHQsity was significantly associated with negative SPT
3   EXW PLOG DQG PRGHUDWH LQIHFWLRQV ZHUH
not (Table 3).

be approximately 1.5 billion people. A Nottingham
VWXG\UHSRUWHGWKDWPRUHWKDQELOOLRQSHRSOH
are chronically infected with STH.1 We found that
the prevalences of A. lumbricoides, T. trichiura, and
PL[HG LQIHFWLRQV ZHUH   DQG 

Table 1.%JCTCEVGTKUVKEUQHUWDLGEVU
56*KPHGEVKQPITQWR
P

%JCTCEVGTKUVKEU
)GPFGTP
/CNGU
(GOCNGU
/GCPCIG 5& [GCTU
/GCPYGKIJV 5& MI
/GCPJGKIJV 5& EO
*KUVQT[QHCVQR[P
2QUKVKXG
0GICVKXG

0QP56*KPHGEVKQPITQWR
P



 
 



 
 

 

 







Table 2.#UUQEKCVKQPDGVYGGP56*KPHGEVKQPCPFUMKPRTKEMVGUVTGUWNV
8CTKCDNGU
526RQUKVKXGP
526PGICVKXGP

56*KPHGEVKQPITQWR
P



0QP56*KPHGEVKQPITQWR
P



2XCNWG


526UMKPRTKEMVGUV

Table 3.4GNCVKQPUJKRQH526VQV[RGCPFUGXGTKV[QHKPHGEVKQP
8CTKCDNGU

526RQUKVKXG
P

526PGICVKXG
P

2XCNWG

6[RGQHKPHGEVKQP
A.lumbricoides
T.trichiura
A.lumbricoides + T.trichiura



0









+PVGPUKV[QHKPHGEVKQP
/KNF
/QFGTCVG
5GXGTG


0
0









 526UMKPRTKEMVGUV

Discussion
Soil-transmitted helminth is a common affliction in
the tropics causing serious public health problems
in developing countries. 11 7KH  GDWD IURP
North Sumatera reported the percentages for A.
lumbricoides, T. trichiura and mixed infections to be
DQGUHVSHFWLYHO\In China, the
ascariasis global infection burden was estimated to
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UHVSHFWLYHO\7KHDYHUDJHDJHRIRXUVXEMHFWVZDV
\HDUV$.HQ\DQVWXG\DOVRIRXQGWKHPHDQDJH
of infected children to be about 11 years,14 while in
Ecuador the peak prevalence and intensity of infection
was 5 to 15 years of age.15
Epidemiological studies in London reported that
children with allergies and severe worm infection at
an early age have significantly reduced skin prick
test reactivity. Furthermore, active worm infection,
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the most common chronic infection, provided
protection against the effects of allergen skin prick
test reactivity. Similarly, we found a significant
relationship between STH infection and negative skin
SULFNWHVWUHVXOWV 3  
Two mechanisms modulate allergic inflammatory
reactions. Firstly, acute infection with invasive
parasitic worm larvae occurs in the lungs, the primary
target of a parasite-specific immune response. In early
infection, larvae secrete large amounts of allergenic
substances that are likely to be the primary stimulus
for immunoglobulin-E (IgE) production in infected
individuals. These larvae antigens induce helper
7 7K FHOOVDQGWKHUHOHDVHRIPHGLDWRUVVXFKDV
LQWHUOHXNLQ ,/ ,/,/DQG,/OHDGLQJWR
mucus production and smooth muscle cell contraction
which promote airway allergies. Secondly, during
chronic infection, helminth parasites may suppress
parasite-specific and aeroallergen-specific immune
responses. The principal mechanism appears to
be the increased production of anti-inflammatory
F\WRNLQHV VXFK DV ,/ DQG WUDQVIRUPLQJ JURZWK
factor-B (TGF-B). The production of large amounts
of anti-inflammatory cytokines may suppress immune
responses to environmental allergens and directly
downregulate allergic responses to inhibit the
activation of allergies.
We also found a significant relationship between
the helminth type and skin prick test results. A.
lumbricoides, T. trichiura and mixed infections were
associated with decreased incidence of allergies, as
diagnosed by the skin prick test. A London study
stated that a large immune response to A. lumbricoides
was protective against allergy inflammation.19 The
intensity of helminth infection also affects the
immune response. Severe trichiuris, ascariasis, and
mixed worm infections appeared to suppress immune
system regulation. Epidemiological studies in the
United States reported that the intensity of severe and
multiple infections promotes stronger influence on
immune system regulation. Hyperendemic exposure to
the nematodes A. lumbricoides and T. trichiura induces
the secretion of anti-inflammatory cytokines which
suppress allergies. We found a significant relationship
between severe infection and negative skin prick test
UHVXOWVLQFKLOGUHQ 3  
We excluded children who had used anthelPLQWLFVZLWKLQWKHPRQWKVSULRUWRHQUROOPHQWWR

avoid affecting the the skin prick test results. The
administration of antihelmintics, such as mebendazole
DQG SUD]LTXDQWHO HYHU\  PRQWKV IRU  PRQWKV
in chronically infected children had been found to
increase atopic reactivity. Another study found that
R[DQWHOS\UDQWHOWKHUDS\IRUPRQWKVRQDUHJXODU
basis increased total serum IgE levels significantly.
In conclusion, there is a significant relationship
between STH infections and negative skin prick test
results in primary school children. Positive skin prick
test results in children with STH infections are lower
than in uninfected children.
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