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Aim: The objectives of the study were to assess total serum IgE and eosinophil count in a 
random sample of 20% of the children between 12 and 54 months old in a suburban 
community of Bandung, Indonesia, and to investigate a possible relationship between these 
values and atopy, asthma or wheezing and parasite infestation. 
Methods: Two hundred sixty-nine children were examined at the Integrated Primary Health 
Care Unit, and the parents or guardians were interviewed with the use of a standardized 
questionnaire. 
Results: The overall median value of IgE was 436 III/ml (range, 18 to 9707 III/ml); almost 
94% qf the children showed an IgE value of more than 100 III/ml, and 29% showed a value 
of more than 1000 IU/ml. The median value for eosinophi1.i was 580/mm3 (range, 70 to 
5090lmm’); only 31% of the children had less than 400 eosinophilslmm3. IgE levels and 
eosinophilia were not related to age but showed a significant, although not high, correlation 
with each other (p < 0.05). In about 36% of the children parasites were demonstrated in a 
single stool sample; in those subjects eosinophilia and IgE ilalues tended to be greater, but the 
difference was not significant. About 7% of the children ha,d asthma, and in those subjects the 
easinophil counts and IgE levels were much more increased (p c 0.001 and p = 0.01, 
respectively). No difference was found in IgE or eosinophil count in relation to other forms qf 
atopy in the child (milk-induced dermatitis, urticaria, eczema, rhinitis) or in relation to a 
history of asthma or atopy in other family members. Yet, the occurrence of asthma in the child 
was significantly related to a history of asthma in other family members. 
Conclusions: IgE values and eosinophilia are markedly increased in these children under 5 
years of age in Bandung, Indonesia, and the highest values are found in the 7% with asthma. 
(JALLERGY CLINIMMUNOL 1994;94:981-8.) 
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TABLE I. Summary characteristics of the 
269 children 

Characteristic 
Percent of 

group 

Breast-fed in infancy 
Malnutrition 

Mild (Z-score” below - 1 SD) 
Moderate (Z-score below 
-2 SD) 
Severe (Z-score below - 3 SD) 

Hb concentration < 11 gm/dl 
Tuberculin skin test (Mantoux) 

>lO mm 
Vaccinations 

BCG 
DPT 
Polio 

Parents smoke 
Family income 

< 25 1J.S. dollarsimo 
25-125 U.S. dollars/m0 

Parents’ education 
Fathe], less than 12 yr 
Mother, less than 12 yr 

94 

36 
23 

5 
17 

91 
90 
87 
85 

24 
73 

64 
78 

Hb, Hemoglobin; SD, standard deviation; KG, bacille 
Calmette-&&in; DPT, diphtheria-pertussis-tetanus. 

level and eosinophil count may be increased be- 
cause of several factors, such as atop? and para- 
site infestation.4 Yet we are unaware of systematic 
studies on normal values of IgE and eosinophil 
count in children in developing countries. Also, 
data on prevalence’of childhood asthma in these 
countries are scarce. 

The aims of this study were to assess in children 
under 5 years of age in a tropical developing 
country: (1) serum IgE level and eosinophil count, 
(2) incidence of asthma and atopy, and (3) the 
relationships of IgE level, eosinophil count, and 
asthma or atopy. 

METHODS 
This study is part of a larger epidemiologic survey of 

all children under 5 years of age in Cikutra, a suburban 
village of Bandung, Indonesia, in which the frequency 
and risk versus protective factors for acute respiratory 
infections (ARIs) were assessed.5 First, a cross-sec- 
tional door-to-door census of the total group of 1961 
children under 5 years of age was performed by trained 
health care workers under the supervision of the medi- 
cal team of the Health Center (Puskemas). Second, a 
prospective follow-up and intervention study was car- 
ried out in 269 children from 12 to 54 months of age, 
who were selected by stratified sampling (i.e., from 

each of the 15 subcommunities of Cikutra 20% of the 
children were retained at random). These children 
were investigated every month by a medical team in the 
Integrated Primary Health Care Units (Posyandu) of 
the corresponding subcommunity. 

This study is based on data obtained from these 269 
children at the start of the prospective study. The group 
consisted of 51.7% boys and 48.3% girls with a mean 
age of 33 * 10 months, (range, 12 to 54 months). The 
relevant characteristics of the children are presented in 
Table I. 

Data on wheezing and asthma and other forms of 
atopy (allergic rhinitis, urticaria, eczema, and milk- 
induced dermatitis) in the 269 children and in the other 
family members were obtained by interviewing the 
mothers or adult guardians by using a standardized 
questionnaire adapted from the epidemiologic chil- 
dren’s questionnaire from the ATSIDLD-78-C.” Ques- 
tions were related to the presence of cough, congestion 
and/or phlegm, wheezing, chest illness, ARI, and im- 
munization in the child; to atopy in the family; to 
parental smoking, education, and income; and to the 
housing conditions (crowdedness, indoor pollution).’ 

Venous blood was drawn from an antecubital vein 
and was analyzed for total serum IgE level by enzyme 
immunoassay and for blood eosinophil count by micros- 
copy. IgE level could be assessed in 224 children and 
eosinophilia in 209. 

Parasite examination of single stool samples could be 
carried aut for 151 children. 

All the data were stored and analyzed by the SPSS- 
PC+ version 3.0. statistical program (SPSS Inc., Chi- 
cago, Ill.). The statistical analyses involved nonpara- 
metric methods: Mann-Whitney U test, Kruskal-Wallis 
one-way analysis of variance, Pearson’s correlation co- 
efficien@, and chi square tests. 

RESULTS 

Serurn IgE level and blood eosinophil count 
were not related to age but were significantly 
related to each other (p = 0.03), although the 
correlation was not high (Y = 0.15) (Figs. 1 to 3). 

The levels of IgE and eosinophilia and the types 
of stool parasites are shown in Table II. The me- 
dian value of IgE was 436 IUiml (mean -C SD: 
864 L 1079 IUiml, ranging from 18 to 9707 IU/ml). 
Almost 94% of the children showed avalue greater 
than 100 IUlml, which is the normal upper limit 
according to the laboratory kit; and 29% showed 
values greater than 1000 IUiml. The median blood 
eosinophil count was 580/mm’ (mean * SD: 
703 +- 620/mm’, ranging from 70 to 5090/mm’), 
and only 31% of the children showed less than 400 
eosinophilsimm’, which was the cutoff point of nor- 
mal values. In 35.8% of the children (54/151) para- 
sites were found, mostly Ascaris lumbricoides and 
Trichuns trichiura. 
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FIG. 1. Relationship between serum IgE level and age. 
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TABLE II. Distribution of total serum IgE, blood eosinophil count, ard parasites in single 
stool samples 

IgE Eosinophil count Parasites 
~- 

Level Children Level Children Children 

(NJ/ml) No. (%) (/mm”) No. (%.) Type No. (%) 

cl00 14 (6.3) 
100 to -cl.50 16 (7.1) 
150 to <300 53 (23.7) 
300 to 1500 40 (17.9) 

500 to cl000 36 (16.1) 
1000 to <3000 57 (25.4) 

2 3000 8 (3.6) 

< 3.50 56 (26.8) None 97 (64.2) 
350 to <500 33 (15.8) A. lumbricoides 24 (15.9) 
500 to i 1000 82 (39.2) T. trichiura 17 (11.3) 

1000 to <2000 31 (14.8) A. lumbricoides and 7 (4.6) 
T. trichiura 

2000 to <4000 5 (2.4) Other* 6 (4.0) 

P 4000 

*Included: E. vermicularis, H. nana 
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FIG. 2. Relationship between blood eosinophil count and age. 

Table III shows the relationships among para- 
site infestation, asthma, wheezing, or atopy and 
IgE or eosinophils. The IgE level and eosinophil 
count tended to be higher in children with para- 
site infestation than in those without, but the 
difference was not significant. Both values were 
also not significantly different between the chil- 
dren with and without atopy. IgE level and eo- 
sinophil count were, however, markedly and sig- 
nificantly different between the children with 
asthma and those without (p = 0.01 and p -c 
0.001, respectively). IgE level and eosinophil 
count were also higher in the children with 
wheezing than in those without, but this was only 
significant for IgE (p < 0.01). Neither in the sub- 
groups with asthma, nor those with wheezing, nor 
those with atopy were IgE or eosinophilia higher 
in those with parasites than in those without 
parasites. 

We also analyzed whether there was an asso- 

ciation between a history of asthma, wheezing, or 
atopy and parasite infestation (Table IV). No 
significant associations were found. 

Finally, we determined whether there was a 
relationship with atopy or asthma in the family 
(father, mother, or siblings) (Table V). Atopy in at 
least one of the other family members was present 
in 47% of the families and in at least one of all 
members including the child under 5 years of age 
in 55% of the families. Asthma in at least one of 
the other family members was present in 13% of 
the families and in at least one of all members 
including the child under 5 years of age in 16%. 
For both atopy and asthma, there was a significant 
correlation between a positive history in the child 
and a positive history in the family (p < 0.000 and 
p < 0.01, respectively). We found no significant 
relationship between atopy or asthma in the fam- 
ily and the values of IgE or eosinophils in the 
child (p > 0.05). 
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FIG. 3. Relationship between serum IgE level and blood eosinophil count. 

DISCUSSION 

In this study we found in a stratified random 
sample of 269 children under 5 years of age (ages, 
12 to 54 months) in a suburban area of Bandung, 
Indonesia, high values of IgE (median, 436 IU/ml) 
and of eosinophilia (median, 580/mm”). The in- 
terindividual ranges were very large and not re- 
lated to age; however, there was a significant 
correlation between IgE level and eosinophil 
count (p = 0.03). 

We found clearly higher values of IgE and 
eosinophil count in children with asthma 
@ = 0.01 and p < 0.001, respectively) or with 
wheezing (p < 0.01 for IgE, p = NS for eosino- 
phi1 count). We did not examine the correlation 
with the severity of asthma. Sears et al.’ reported 
that in Canada, 36% of 11-year-old children with 
a serum IgE level greater than 1000 II-J/ml had 
asthma. It is well known from studies in devel- 
oped countries that asthma is associated with an 
increase in eosinophilia and IgE levels and that 

there is a correlation between the clinical severity 
of asthma and the degree of hypereosinophilia8% ’ 
and the increase in IgE.3, ‘, I”, I1 

An important issue in this study is that IgE 
level and eosinophil count were also very much 
increase.d in the children without asthma and that 
these markers of asthma thus cannot be used in 
these settings. Therefore specific markers (results 
of RASTs or skin tests) should be considered. 
Wilson and Hamburger” thus proved cow’s milk 
allergy in infants by RAST or skin testing. The 
diagnosis of asthma should, however, be primarily 
based on clinical grounds. 

Yet, asthma is often not considered in develop- 
ing countries and probably even wrongly inter- 
preted as ARI. On the basis of standardized 
questionnaire, adapted from the ATS/DLD 78-C 
epidemi.ologic questionnaire,6 we found asthma in 
7%, wheezing in ll%, and atopy in 30% of 
children under 5 years of age in this study. In 6- to 
1 l-year-old Hawaiian children a similar asthma 
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TABLE III. Serum IgE and eosinophil count in relation to parasitmz infestation and a history of atopy, 
asthma, and wheezing 

-- 
Parasites Asthma Wheezing Atwv 

-- - 

Pos Neg Pos Nag Pos Nw Pos Neg 

NO. 54 97 
Percent 35.8 64.2 
IgE (W/ml) 

Median 477 407 
Mean 475 781 
SD 1023 925 
Z score 1.2587 
p Value 0.2081 

No. 54 97 
Percent 35.8 64.2 
Eosinophils (per mm3) 

Median 590 550 
Mean 722 707 
SD 583 741 
Z score 0.4581 
p Value 0.6469 

14 203 24 200 67 157 
6.5 93.5 10.7 89.3 29.9 70.1 

1262 435 322 402 541 406 
1513 835 1408 799 981 814 
1207 1074 1301 1304 1017 1104 

2.4558 2.7038 1.5447 
0.0141 0.0068 0.1224 

14 188 23 186 63 146 
6.9 93.1 11.0 89.0 30.1 69.9 

920 520 700 580 580 590 
1247 656 925 676 660 723 
1005 558 935 567 405 693 

3.2331 1.2814 0.3341 
0.0012 0.2001 0.7383 

Pm. Positive: ,Veg, negative. 

TABLE IV. Relationship between asthma, wheezing, or atopy and parasite infestation (number 
of children) 

Asthma+ Wheezingt AtopyS 

Pos Nw Total Pos Nw Total Pos Nw Total 

Parasites 
Pos 3 47 50 7 46 53 18 35 53 
Neg 5 85 90 8 86 94 25 69 94 
Total 8 132 140 15 132 147 43 104 147 

- 
Pas, Positive; Neg, negative. 
*Chi square = 0.07; p = 0.79. 
tChi square = 0.38; p = 0.54. 
$Chi square = 0.57; p = 0.45. 

prevalence of 4.7% was noted.” These numbers 
are somewhat lower than those reported in devel- 
oped countries. Ninan and Russell’4 found a 
prevalence of asthma and wheezing in 10.2% and 
19.8% of primary school children, respectively, in 
the United Kingdom; and Mutius et a1.15 found a 
prevalence of asthma and wheezing in 7.3% to 
9.3% and 17% to 20%, of primary school chil- 
dren, respectively, in Germany. 

We did not examine the pathogenesis of asthma 
in these children except for possible familial pre- 
disposition. We found, indeed, that asthma was 
significantly more frequent in children under the 
age of 5 years when a parent or sibling also had 

asthma or atopy. We found no relationship to 
parasite infestation. Furthermore, in a previously 
published study, we found that children with 
asthma had more moderate and severe ARIs (and 
less mild ARIs) than those without asthma.’ 

Many factors, besides asthma and atopy, are 
known to increase IgE levels and/or eosinophilia, 
especially parasite infestation but also fungal or 
other infections, collagen vascular disease, hema- 
tologic disorders, immune disease, and paraneo- 
plastic syndromes. The children in this study were 
followed up for 1 year in the framework of a 
prospective survey on ARIs,’ and there was no 
correlation between IgE level or eosinophil count 
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TABLE V. Relationship between a history of asthma or atopy in the child and in other family 
members (number of children) 

Child with asthma* Child with atopyt 

Yes No Total Yes No Total 

Farnil! 
Yes 6 28 34 55 58 113 
No 8 210 227 20 111 131 
Total 14 241 261 75 169 244 

*Chi square :: 11.6;1~ < 0.01. 
tChi square := 31.7; 1~ < 0.000. 

and the incidence and duration of ARI. Other 
major diseases were also excluded. 

The values of IgE and eosinophil count tended 
to be slightly higher in the 35.8% children with 
parasites in a single stool sample than in those 
without, but the difference was not significant. It 
should be noted that in the children who had no 
parasites in the stool, the eosinophil count and 
IgE level were still high. We must, however, be 
aware of the fact that the finding of parasites in 
the stool of only 35.8% of the children is an 
underestimation. Studies conducted in Indonesia 
by Lubis ct al.‘” and by Chaerulfatah” showed 
that the prevalence of parasite infestations in 
children was 85% to 100%. Santoso et al.,” in 
addition, demonstrated that more than 50% of 
the children with no Ascaris organisms in a stool 
sample had a positive RAST result for Ascaris 
species, thus indicating a persisting immunologic 
reaction after a past infection. Similarly, in chil- 
dren in developed countries, high levels of IgE 
and cosinophils may be found for extended peri- 
ods after, for instance, infestation with Toxocaru 
canis (which provokes visceral larva migrans). 
Indeed, a positive RAST result and thus a high 
IgE level may persist for years in the apparent 
absence of further allergenic exposure.‘” This 
could be an explanation for our finding that there 
was no significant difference in IgE level nor in 
eosinophilia between those with and those with- 
out proven parasite infestation. In addition, San- 
toso et al.‘” found, in Indonesian children with a 
negative RAST result, an IgE level 10 times lower 
than that in our study. 

The results emphasize the problem in defining 
“normal limits” for serum IgE’ and for eosino- 
philia in a random group of apparently healthy 
children. In developed countries mean normal 
values for IgE of about 70 lU/ml (160 kg/ml) with 
an upper limit of 120 lU/ml are generally re- 

ported in adults, and somewhat lower values are 
generally reported in children.‘, 4, 7 In developing 
countries the “normal” values reported in 
“healthy” children are generally much higher. 
Johansson et al.” found, in Ethiopian children 
with a stool sample negative for A. lumbricoides, 
values that were five times higher. Normal values 
for seru.m eosinophil count in developed countries 
are between 40 and 400/mm”.’ In developing 
countries higher values are often reported, but we 
are unaware of systematic studies on this phe- 
nomenon, at least in Indonesia. 

In conclusion, the majority of “healthy chil- 
dren” in Cikutra, Indonesia, had markedly in- 
creased values of IgE and blood eosinophil count. 
A significant correlation with asthma and wheez- 
ing was found. An influence of parasite infesta- 
tion could not be proven, probably because of 
technical factors. 

We tl-ank the Puskesmas doctors and staff and the 
“kaders” (social workers) for their invaluable help. 

REFERENCES 

1. Verstraete M. Verhaeghe R, Vrolix M. eds. Diagnostische 
en thzrapeutische gids. 4th ed. Leuven, Belgium: Univer- 
sitairc Pers 1989. 

2. Klink M. Martha GC, Halonen M, Burrows B. Problems in 
defining normal limits for serum IgE. I ALLERGY CLIN 
IMMUUOL 1990;85:440-4. 

3. Roberts TE, Pearson DJ. The diagnosis of allergy. Allergy 
Today 1990;3(suppl l):l-4. 

4. Johansson SGO, Melbin T, Vahlquist B. Immunoglobulin 
levels in Ethiopian preschool children with special refer- 
ence to high concentration of immunoglobulin E (Ig ND). 
Lancet 1968;1:1118-21. 

5. Kartasasmita CB. Morbidity and risk factors for acute 
respi-atory infections in underfive children in Cikutra, an 
urban area in the municipality of Bandung, Indonesia. 
Catholic University Leuven, Belgium; Acco 1993 Thesis. 

6. Ferris BG. Epidemiology standardization project. Am Rev 
Respir Dis 1978;118(suppl):36-53. 

7. Sear:. MR, Burrows B, Flannery EM, et al. Relation 



988 Kartasamita et al. J ALLERGY CLIN IMMUNOL 

DECEMBER 1994 

hetween airway responsiveness and serum IgE in children 
with asthma and in apparently normal children. N Engl J 
Med 1991;325:1067-71. 

8. Bousquet J. Chanez P, Lacoste JY, et al. Eosinophilic 
inflammation in asthma. N Engl J Epidemiol 1990;323: 
1033-Y. 

9. Gleisch GJ The eosinophil and bronchial asthma: current 
understanding. J ALLERGY CLIN IMMUNOL 1990:85:422-36. 

10. Turner KJ. Epidemiology of the allergic response. In: IgE, 
mast cells and the allergic response. Chichester, England: 
Wiley. 198Y;205-9. (Ciba Foundation Symposium 147). 

11. Van Arsdel PP Jr, ‘Larson EB. Diagnostic tests for patients 
with suspected allergic disease: utility and limitations. Ann 
Intern Med 1989;110:304-12. 

12. Wilson NW. Hamburger RN. Allergy to cow’s milk in the 
first year of life and its prevention. Ann Allergy 1988;61: 
323-7. 

13. Wing JS, Anderson BS, Arbeit W, Kotlovker DL, Andrews 
JS. Prevalence of asthma in Hawaii, 1980-1986 [Abstract]. 
Am Rev Respir Dis 1991;143:A272. 

14. Ninan TK. Russell G. Respiratory symptoms and atopy in 

Aberdeen school children: evidence from two surveys 25 
years apart. Br Med J 1992;304:873-5. 

15. Mutius E, Fritzsch C, Weiland SK, Roll , Magnussen H. 
Prevalence of asthma and allergic disorders among chil- 
dren in united Germany: a descriptive comparison. Br 
Med J 1992;305:1395-9. 

16. Lubis A., Dalimunthe AR, Sutanto AH. Gambaran cacing 
usus pada anak sekolah dasar di Kotamadya Tebing 
Tinggi, Deli. Medika 1985;6:528-9. 

17. Chaerulfatah A. The use of levamizole in the treatment of 
ascaria!is, trichuriasis and ancylostomyasis in children. 
Paper presented at Asian Paediatric Federation 
Conference; 1986; Singapore. 

18. Santoso H, Soetjiningsi H, Turner KJ. Harga IgE total 
pada anakanak sehat di Denpasar dan sekitarnya. Majalah 
Kedokteran Indonesia, 1984;34:731-5. 

19. World Health Organization. Measuring change in nutri- 
tional status. Guidelines for assessing the nutritional 
impact of supplementary feeding programmes for vul- 
nerable groups. Geneva: World Health Organization, 
1983. 

Bound volumes available to subscribers 

Bound volumes of THEJOURNALOFALLERGY AND CI.INICAL IMMUNOLOGY are available 
to subscribers (only) for the 1994 issues from the Publisher, at a cost of $66.00 for domestic. 
$88.62 for Canadian, and $84.00 for international subscribers for Vol. 93 (January-June) 
and Vol. 94 (July-December). Shipping charges are included. Each bound volume contains 
a subject and author index, and all advertising is removed. Copies are shipped within 30 
days after publication of the last issue in the volume. The binding is durable buckram with 
the journal name, volume number, and year stamped in gold on the spine. Payment must 
accompany all orders. Contact Mosby-Year Book, Inc., Subscription Services, 11830 West- 
line Indusirial Dr., St. Louis, MO 63146-3318; phone 1 :800) 453-4351 or (314) 453-4351. 

Subscriptions must be in force to qualify. Bound volumes are not available in place 
of a regular journal subscription. 


