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Table 1. Egg detection rates of Enterobius vermicularis by anal swab technique among children nearby

Wonju-city area

No. of exam.

Egg detection rate(%)

Regions & environment

M F Total M F Total
Mountainous (1) Chundang 57 46 103 14(24.6) 12(26. 1) 26(25.2)
area (2) Kumdae 53 50 103 238 5(10.0) 7 (6.8
(3) Cheongil 65 60 125 4 (6.2) 6(10.0) 10 (8.0)
sub-total 175 156 331 20(11. 4 23(14.7) 43(13.0)
Rural(plain) (4) Woocheon 89 105 194 11(12. 4) 11(10.5) 22(11.3)
area (5) Hwaseong 52 53 105 7(13.5) 5 (9.4) 12(11. 4)
(7) Cther 31 30 61 4(12.9) 5(16.7) 9(14.8)
sub-total 172 188 360 22(12.8) 21(11.2) 43(11.9)
Urban area (6) Kwanseol 114 92 206 31(27.2) 20(21.7) 51(24.8)
(medium-sized) (8) Out-patient 94 103 197 3@3.2 7 (6.8) 10 (5.1)
sub-total 208 195 403 34(16.3) 27(13.8) 61(15.1)
Living in a (9) Simhyang 30 21 51 14(46.7) 12(57. 1) 26(51.0)
group (10) Sinhae 32 24 56 17(63. 1) 16(66.7) 33(58.9)
(orphanage)  (11) Seonghae 28 33 61 20(71.4) 25(75.8) 45(73.8)
sub-total 90 78 168 51(56.7) 53(67.9) 104(61.9)
Total 645 617 1,262 127(19.7) 124(20.1) 251(19.9)

* Results of single examination

Table 2. Comparison of E. vermicularis infection by living environment among

Wonju-city area

children nearby

No. of examination

Egg detection rate(%)

Item

Male Female Total Male Female Total

Infants(out-patient) 94 103 197 3 (3.2 7 (6.8) 10 (5.1)
Schoolchildren 430 406 836 69(16.0) 59(14.5) 128(15.3)
Orphans 90 78 168 51(56.7) 53(67.9) 104(61.9)
Other(rural pupils) 31 30 61 4(12.9) 5(16.7) 9(14.8)
Total 645 617 1, 265 127(19.7) 124(20.1) 251(19.9)

weia], A48 A Hsle 4~59 ALz 33 ut a ok el wlwAd 32 A (S, 41.9%)d

AT AN AzdE ¥R %
2 Ask A3 A dehte 33 2

A
%

2 B},
FCFA ] o}

O A FRAozy 40.4~44.8%W (S 4
19.4~26.9%; BE5U4 50.0~59.2%)& v At

Al g = W2 10% =|gtolz ol =& 15.7%9
spel 2 el # (B %4 B, 2~33hH)= Ao 33 x4
B abe] g 74 g EL A os A3 44.8%
7t 58.7% %2 <k 14%(F2 25.8%1A 41.9%=%, B
%94 58.5%0A 70.8% =) A% ulg& Holi
gl 9l vt (Table 4).
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Ae ¥a(9.7%, A F4FAY 2% Ax, 399 F
94), #de] & AR (g C, 87.5%)& =gkt
(71.9%, 8% o4, 283 % 23%3). & F4E+4 74
EEE 718 d@Ael g Q} 29l o} (Table 5).
3) AH 5=

Adydsle Re5dd F g =G
& Fotns] fote] FFA Foiz Wi
2l s et

% 17944 2,60971819) A %¢ T3] HF 163
vtelel pele ngos FgEol ¥ Akl A= A
T 3070te] (28~826ute )2 A HE #HEE A Y

2.0 Fasd
M»aE = r



— 238 —

Table 3. Distribution of E. vermicularis infection by grade of class (primary school) and age

Pertinent No. of exam. Egg detection rate(%)

Item
age M F Total M F Total
Infant ~ 4 94 103 197 3.2 7 (6.8) 10 (5.1
Kindergarten ~ 5,6 58 58 116 15(25.9) 18(31.0) 33(28.4)
Grade 1 ~ 7 87 62 149 26(29.9) 22(35.5) 48(32.2)
2 ~ 8 95 77 172 24(25.3) 21(27.3) 45(26.2)
3 ~9 85 92 177 19(22. 4) 19(20.7) 38(21.5)
4 ~10 86 83 169 16(18.6) 13(15.7) 29(17.2)
5 ~11 63 70 133 12(19.0) 15(21. 4) 27(20.3)
6 ~12 46 42 88 8(17.4) 4 (9.5) 12(13.6)
Un-itemized 31 30 61 4(12.9) 5(16.7) 9(14. 8)
Total 645 617 1,262 127(18.7) 124(20.1) 251(19.9)

Table 4. Results of repeated examination by anal swab technique for grasp of E. vermzculans infection

No. of Egg detection rate(%) at 4~5 days interval Accumulative

Group detection
followed-up Initiation Second Third Mean rate (%)
Schoolchildren 93 24(25.8) 18(19. 4) 25(26.9) 22(23.7) 39(41.9)
Orphans* A) 47 25(53.2) 21(44.7) 20(42.6) 22(46.8) 31(66.0)
B) 51 27(52.9) 29(56.9) 21(41.2) 26(51.0) 33(64.7)
C) 32 24(75.0) 27(84. 4) 24(75.0) 25(78.1) 28(87.5)
sub T. 130 76(58.5) 77(59. 2) 65(50. 0) 73(56. 2) 92(70. 8)
Total 223 100(44. 8) 95(42. 6) 90(40. 4) 95(42. 6) 131(58.7)

* Living in a group: A) Shimhyang, B) Shinhae, C) Seonghae orphanage

Table 5. Comparison of egg-detected conditions (consecutive and alternative) in infected children by
repeated examination

No. of 7 Accumuiatlve Posmve(/) CkJnsecutive
Group positive(%)
followed-up  (swab 3 times)  Consecutive Alternative negative(%)
Schoolchildren 93 39(41.9) 9 (9.7 30(32.2) 54(58. 1)
Orphans A) 47 31(66.0) 13(27.7) 19(40. 4) 15(31.9)
B) 5l 33(64.7) 15(29. 4) 18(35.3) 18(35.3)
C) 32 28(87.5) 23(71.9) 5(15.6) 4(12.5)
sub-T. 130 92(70.8) 51 (39 2) 42(32. 3) 37(28.5)
Total 223 131(58.7) 60(26 9) 72(32.3) 91(40.8)
Sk eh. AdtAd oz AA 7 FAFE ol ¥ HAL
A& &9 Avw (M, male: female)¥ 1: 12,44 7 o]tk (Table 6).
. female?] 4<% = u|s(dmm °]3l) 9.9%, A% 4) Fct = S0
(4~5.6mm, AT 3 F4 o) 31.3% 2 8 ol Al A gF AYd Al E i g A
(%, AW =2 94) 58.8%% dehigich A& T35 (RERES)A o Aztd S A ‘}% Wekg 9
W FAE f¢ez el A 5HE 3~4mm9 71 lste] 27k Wy (AR, BEOE A=dtdch AT

FAENG L ol AL FA= AEHA X 2 o= AHA~C)f Hzte 35 ‘}74&-‘1 I !
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Table 6. Infection mtenslty of worms by chemotherapy

Groups No of collected worms (pertment length)
——— — e e Average
Oroh Infection Cases Mal Female worms(%) fotal ( N
rphans ale Tomature mature™  gravid | _ .y, .1 ota range
B rate( %)% B (~4mm) (~5.5mm) (~8.5mm) subtq}al ) i
A) 66.0 3 — - 5(18.5) 22(81.5) 27 27 9.0 (4~16)
B) 64.7 6 1 5 (4.1) 16(18.2) 100(82.7) 121 122 20.3 (4~42)
C) 87.5 8 193 233(10.3) 735(32.4) 1,299(57.3) 2,267 2,460 307. 5(28~826)
Total 17 194%+% 238 (9.9) 756(31.3) 1,421(58.8) 2,415 2,609 153.5 (4~826)

* Accumulative positive rate of 3 times
** No eggs formed in uterus
& Sex ratio, male: female=1:12.4

AE AT B Al BAAT FEFAE Tl AUSFANE 479 (2.2%)8 FL Y ke
@ F HAE ARoz, BEL o= ABO~Bd vl webdE 649 24 (a#)F = Asieh &
date] 33 Ao by AAE LA 2 G o9 A £F FAGARKET Aselz uE
44 474 BAde] i Aol deted TEAE  3~43] And P FOOTE Foreme 4 F

ol F REsE AdoE vyl F EFHE A 4 g 2 2%H(Table 7, Treat-
AT oA 1804 (oA 919 A=A, 274 2E4 ment A~C).
A 89%) F 13 A 3 A& 984 (54.4%)l 22w BEe 1549 (324 1269 A=xy, 2594

date] +EAF Fddlm 357 F FL dldel dg 297 AdeiAE 13 A FH AL 539
1%7‘4] 7 Akl Al 297 (16.1%)°] 8 F4olAct(ol & (38.3%)old e ol & WA 1649 AA(FZH ¢4 4,

= 13w S0l Ao A ZP FAl A Fol ). S4A TE G2)AA FEAE FAtgd v 24
°I 29%7011711 A% FEAE }5’- F FAAA R F ) AdAE 7 FAA 1197 1%)E e
HiE 65 ¥) 3% Zi*}ﬂl*it SAEA4 309 (16,7 vk 24 A F oA A A4 164964 FEAE
%)o.2 ¥ Hol EAF, 43 W& 109(G.6%)o2  Fodx 33 A4 Hde 48 Q2.6%)0 T FAL
ZAaE g, ogA 3F ALz ALdgert 64 2 ARIAFGod 43 HOFADAE S8 AEH A=

Table 7. Evaluation of repeated anthelmintic treatment on E. wvermicularis infection in primary
schools and orphanages

T G Conform Egg detected rate(%) before treatment at every time***
reatment roups to Drugs
follow oS lon MEWs IVEWS) VazWs) VINsWs)
Treatment" A) Schoolchlldren 91 O 37(40.7) 16(17.6) 9 (9.9) 4(4. 4) 5(5 5)  3(3.3)
A)~C) B) Orphans 43 O 29(67.4) 6(14.0) 10(23.3) 2(4.7) 4(9.3) 1(2.3)
C) Orphans 46 O 32(69. 6) 7(15.2) 11(23.9) 4(8.7) 2(4.3 0
sub-total 180 98(54.4) 29(16.1) 30(16.7) 10(5.6) 11(6.1) 4(2.2)
Treatment** D) Schoolchildren 125 ® 34(27.2) 5 (.0 2.6 0
D)~E) E) Orphans 29 L 25(86.2) 6(20.7) 2 6.9 0
sub total 154 59(38.3) 11 (7 1 4 (2 6)
Total 334 157(47.0)  40(12. 0) 34(10 2)

Anthelmintic drugs: (O-Oxantel/Pyrantel pamoate (Oxancom) 15mg/kg
@-Mebendazole (permax) 100mg
# Treatment A)~C): Against only egg detected cases at every time (O)
#* Treatment D)~E): Against all subject children unrelated egg positive and negative (@)
*+* During at intervals of 3 weeks
@ Accumulative positive rate of 2~3 times at 4~5 days intervals
@@ Time of administration and passed weeks, pertinently (Parentheses)
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Table 8, Egg detection rate of brothers or sisters among schoolchildren infected with E. vermicularis

Unit on family

Unit on children

Regions
No. of exam. Positive(%) No. of exam. Positive(%)
Mountainous and rural 18 12(66. 7) 22 16¢72.7)
Urban(medium-sized) 15 11(7 18 12(66 7)
Total 33 23(69. 7) 40 28(70. 0)
A 13.6%9 FHoz FolEol B2 FAHES el
" T QF(F 5, 1986) A& 12.2%, A S7+F 25.0
% (& S5-I AT 16.0% (R,

* ®
o o

Infectin rate (egg detected, %)
-
S

20

sT IT(3w)

iy
TTI(6W)  IV(9W)  V{12W)  VI(15W)

Time of administration and passed weeks

Treatment A)~C): Against only egg detected cases
at every time(o)

Against all subjected children
unrelated positive and negative
at every time(s)

Changing pattern of egg detection rate after
repeated mass treatment in schoolchildren
and orphans.

Ut F ool At W@ 239 Q4AH T
A AR(ER FAA, 44 AU el Wt 3
A2z 38 o4 Hofalol £2 aFAst YIE o
9o Z e} (Table 7, Treatment D~E, Fig. 2).
5 7t& 2ty

TEA EFd B A (GE)D A g A= 3ty
[(ERS) ] d Aolep WA= HE el T
A F2 F4RAdd 339 (FF 2] 337159 g A
el ool 408l W oF AAE I B A
g RARE 2371F5(69.7%), 4 olglolE 289
(70.0%)°) 5o gl 44 & 4 L4l H(Table 8),

D)~E):

Fig. 2.
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=Abstract=

Prevalence of Enterobius vermicularis infection and preventive
effects of mass treatment among children in rural and
urban areas, and children in orphanages

Jong-Soo Kim, Hae-Young Lee and Yung-Kyum Ahn*
Department of Pediatrics, and Department of Parasitology,*
Yonsei University Wonju College of Medicine, Wonju 220-050, Korea

An epidemiological study and mass treatments of Enterobius wvermicularis infection among
children near Wonju area of Kangwon province were carried out. The children were divided into
4 groups according to their residing localities; children in the mountainous area, rural area, urban
area and in orphanage. They were examined by adhesive cellotape anal swab technique, and egg
positive rates were obtained. The rates of egg reduction and re-infection rates after repeated mass
treatments were also observed.

The results obtained were as follows:

1. The overall egg positive rate of E. vermicularis in the first screening was 19.9% (251 out
of 1,262 examinees; 19.7% in males and 20,1% in females). The positive rates were 13.0% in
the mountainous area, 11,99 in the rural area, 15.1% in the urban (medium-sized) area and
61.9% in orphanages.

2. The highest positive rates were observed in the kindergarten children, and 1st and 2nd grade
children of primary schools (26.2~32.2%), and the lowest rate (13.6%) in 6-year grade children
of primary schools.

3. Cumulative detection rates from 3 repeated anal swabs at 4~5 days interval were higher
(70.8%) than those from single anal swabs (50.0~59.2%).

4. Out of the examinees who showed the highest cumulative positive rate (70.8%), about
39. 2% were consecutively positive in 3 anal swabs. Among different groups of children, the higher
the total egg detection rates (87.5%), the higher the consecutive positive rates (71.9%).

5. A total of 2,600 (male : female=] : 12.4) worms were collected from 17 egg-positive cases
treated with anthelmintics. The mean number of worms per child was 153 (range: 4-824).

6. The egg-positive cases in several studied groups (180 children) were treated with anthelmintics
6 times at 3-week intervals. In this case, the overall positive rate was decreased from 54.8% to
2.29% at 15 weeks after the treatments, but no complete negative conversion was experienced.
However, in a group of children (154 children) including egg positive and negative cases who were
both treated with anthelmintics at 3-week interval, a complete egg-negative conversion was
observed in the 9th week after treatments.

7. The egg-detection rate in the brothers or sisters of egg positive children was 70.0% (28 out
of 40 examined), and the egg-positive rate according to the family unit was 69.7%.

In summarizing the above results, it is concluded that Enterobius vermicularis infection is still
highly prevalent among children in Korea, and that repeated mass treatments of more than 3 times
will be effective for control of this infection,

[Korean J. Parasit., 29(3):235-243, September 1991)



