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Clinical Features of Indigenous Vivax Malaria in Children

Eun Jin Lee, M.D., Chong Guk Lee, M.D. and Chong Rae Cho, M.D.*

Department of Pediatrics, Department of Clinical Pathology’,
College of Medicine, Inje University, Goyang, Korea

Purpose : Malaria is known to have been eradicated for a few decades through persistent
national health program in South Korea. However, malaria caused by Plasmodium vivax has
started to reappear incidiously among military personnel near to DMZ since 1993. After then,
the number of malarial cases have been increased abruptly year by year. We analyzed the
children of indigenous malaria who were diagnosed by peripheral blood smear and malarial
antibody test with regards to epidemiologic and clinical manifestations.

Methods : The study 13 cases below 15 years of age, who were confirmed as vivax ma-
laria during from January 2000 to August 2003. We retrospectively analyzed epidemiologic
data, clinical manifestations, laboratory findings and therapeutic responses.

Results : All of 13 cases were indigenous and tested positive for Plasmodium vivax. Of
13 patients, 9 were male and 4 were female. Mean age of onset was 9.5%+3.6 years old.
Ilsan(n=9) was the most prevalent area, the most patients(n=11) were presented in summer
(from June to August). A characteristic feature of periodic 3 day fever in patients with P.vi-
vax infection was reported in only 2 among 13 cases. Thrombocytopenia was most prominent
findings, which was accompanied by 12 of 13 patients and pancytopenia was appeared in 3
patients on this study. The therapeutic responses of hydroxycholoquine were very good in all
cases, and abnormal laboratory findings were recovered and no relapse during follow-up
period.

Conclusion : Vivax malaria is indigenous in Korea near to DMZ, but recently endemic
area seemed to be extended southward. Plasmodium vivax is the cause of indigenous malaria
of children. As for children with high fever accompanying thrombocytopenia in endemic area
of Korea, malaria must be included in differential diagnosis whether the type of fewer is

periodic 3 day fever or not. Malaria antibody test is helpful as a screening test for malaria.

Key Words : Indigenous malaria, Plasmodium vivax, Malaria antibody test
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Fig. 2. Regional distribution of 13 patients with
Vivax malaria.
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Table 1. The Presenting Symptoms and Signs
of Patients on Admission

Clinical symptoms and signs  No. of patients(%)

Fever with chill 13(100%)
Splenomegaly 9(69.2%)
Vomiting and diarrhea 7(53.8%)
Pallor and anemic conjunctiva 7(53.8%)
Headache 4(30.7%)
Icteric conjunctiva 4(30.7%)
Cough and rhinorrhea 3(23.1%)
Throat injection 3(23.1%)
Myalgia 1( 7.7%)

Table 2. Abnormal Laboratory Findings

Abnormal findings No. of cases(%)

Thrombocytopenia® 12(92.3%)
Anemia’ 7(53.8%)
Leucopenja'r' 6(46.1%)
Hematuria’ 6(46.1%)
Increased total bilirubin' 4(30.7%)

“Platelet <150 000/4L,
FWBC <4,000/mm’,
bilirubin >1.5 g/dL

" Hemoglobin <10 g/dL,
"Urine RBC >5/hpf, 'Total

Holi= Afalel e 2ell(15.4%)0l14] BATIAT of
o o BAIRleh. YeiA 1elsa6m)E A%
o]
=

a e e Bl

z

=

B!
24
[=}

ool o

b

5. ra

o Shof 1 A LA 99430 g
dLE ZA4x]¢] 4.9 g/dLeflA 13.9 g/dLE
ZuA Bxsla 9k o] 3 7#(53.8%)0lA] Hl
Ho| gdom& @MLT} 10 gdL olstE A3l o]
= 2 4#(30.7%)MA LT} 7 gdL o)tz A
—‘—}.ﬂo] 58S A}, WA AT FHF 49+
0% 2 AL G785 SUiEE Fe B
]u4 FH 3 10.0%7A Z7k=E ek 63(46.1%)NA]
W 7E4-(4,000/mm’ ols}) £7A-E Hglow W
?L 7 A ST EEE 0.0%0014 447
om FH 163£17.8%R o] F 7#(53.8%)

OM IAE ZEA 5% o Bk 4
T ZAZ(150,000/uL olsh< 7H F=2R &7
o= 128l92.3%)NA JEE Qo HF d4

g
2

At

2

r-\m

w
oL
o
Fll“ ol

Nl

o

rk‘lr



A= 101,000+35,000uL ek ¥R 7% 7
g Hel globe glolar € Fielfale] St
(1.5 mg/dL o]HE Hol 3lol= 4#(30.7%)A L,
& A duE Hole 79+ 68l46.1%)ch
(Table 2).

6. XM U AAL I A ZHAL Hat

HF 45 (anisocyto-
A, ARTA
a1y ;‘ i S £7AE B9, 38(23.1%)
oflA wIAY "=zt ExFeh. delelop el
7‘—0:]ﬂ X~]o:]:'L___ 1:H 0] Pg/(]- X‘]'c'iéeroﬂ B];‘)—H =
717k AR A¥e Hdck AghA] Eld A%
Al gametocyte”} 83(61.5%), ring form trophozoit
7} 5#(38.4%), merozoitE o] 7 E3F}= schi-
zont7} 28(15.3%) 3L, BE whAl] Aol 7Ed
73571 18(A Aot HeEkeloh) AAckTable 3). Ring
form trophozoit®] 73-%- o] HE ol 171
9 AFS Hlow 1Al welelobelr=
g 7he]l HET WellA 3707F PEE e Aol
5 Add Ao AAEvk(Fg. 3). W ZEat

Table 3. The Stages of Life Cycle of Malaria
on Peripheral Blood Smear

Erythrocytic stage No. of cases(%)

Gametocyte 8(61.5%)
Ring form trophozoit 5(38.4%)
Schizont 2(15.3%)
All stages 1( 7.7%)
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Fig. 3. (A) The peripheral blood smear shows triple ring-forms(white arrow) of Plas-
modium vivax in the erythrocytes(Giemsa, %1,000). (B) A macrogametocyte of
Plasmodium vivax(arrow) is seen in one RBC(Giemsa, %1,000).
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Fig. 4. Malaria antibody test(OptiMAL® test) : Up-
per kit is showing the parasite reaction to
P.vivax(control +second bands) and another
kit is negative test(control band only).

© el TRiEel £dd Ao A A
V19851 o] ol sfelolde Thie ARhEst
A Aol ofzegt A el Ut L T2AS
olAl 4hded wetelol = At HEtelote] o
g AR wElelet ghAkel Mok glglonut
19939 F7dA TAHelA B T WAellA et
gloph A5 AR olF, FA A9 7r1=st
2R LoiellA FA3] A ko] FrkE L 9l
ok 3 A AR 1994dell= I Aot
Hhglont 1995378 A, 9, 3E, 3,
3 Enk ofel Ae Ad7HA HdisEle Fe
oli i, B AFelAx FgEAUe] AH
AgARel thd2 Hol Qe AT 3A5F ofvt
E Aella] wzielo} goprh ARt Ao wF
ol & ufj Hejelol {3 Aol F&s] s
e A ek T 7L AT AEES
el FEE, vl Foldt olF wiol 7t

aoha o) AT AN e AL 23

.\
N
¢ ol

=1 .

o] Frl= G5l weEl vh2n dubHos
el delelotel W Helelob: 48417 7H4
ojm, Add eElelols 72417 FHAoE <deiA]
e, AP el %3k 2 4A(schizont) Eol
BAl EdsAl = 3k HAbEQl At 2%
S Jehfich a9 7 A7 A&EA ol §F

merozoit7} MZF Pl XFsl7] A7HA
$hst7] wiitolc) wrdnl 98l Eylol: Bt
Aoyl Ugolls 7dE Foll whkah HHEAR
As Uehich ol#fgt Wl ok FTES 2

&

B o S

el Sl A%
Agspd wxddes dse ¥ & 32d

oh o] 71AE HETe A SAs AR
A]7]& glycosyl phosphatidyl inositol anchor®] £H]
7b ZR&Ae BulAl AFE I A 2]
TNF-q, vasoactive kinin®] A& A=slo] et
o). Aabge] Ay Al Heelol F 28153
%)elA= ASHE 48A%F A S Helony ol
AL 11884.6%)= B AFH |7} =7t
e FEE Hevk avjeE ik te

o

frt

oo

o

e
ez
i.n'.‘l

o

9,

i

ich

o

%

9 o)
+ 9

X o
of
Job il =
Ky
A
o
2o
o M
™
au
g0 ndt
B2
oy .= —»
M
nl
o
fo
2
z
[0

G O U
N
N
N
2
ek
H A
N

o
el
iy

o

ok
rlo

X, o

A
-
o,
_\f-_l‘
n
8 =
S
©,
=

£
oy
F
ofN
rlo
da’
a
ogt
Lo u
o%
ek
v
el
o%
2
o
gk
oX
ot
N2

loi} 2 ool

(]

T

o

Fy

fr

Jo

Og;

N

18

2

X

il

P

o
>
:oé
o
)
o

olc}. kol WHAA EAoRE HPUREES]
y ul Azkt 34

hi)
ox

B2 egnZeed A7 g
ease research laboratory(VDRL)<]
=, 7431, Coombs’ test®] 44

wtelzlol Felel] glo] el
whg] g ¢ Qlal 90~95% HEC]
£ Holw 2w ul(thick smear) o2 Telz]o}e]

} veneral dis-

e
/(s oé-u—, 96]—

e,
Ae

LE, %ol

o
oL

T

jis

b1

e fo
A
2

1 o

1
N

a

=
!

=
Fg BIg P AAEe] AFeld Agdt
wekelol A HAAe HgzEnteEads] A
glof] Z7slo] WElelol AF el &A= A&
@l parasite lactate dehydrogenase ol Eo]Z 9l
GEE FAE FHAZ dipsticks AHE-3F Diamed



oAl ¢ 291 : &

OptiMAL®  ZAAM o & dipstickol] #HA%l wiE= 9
AXZ G deEkelobe} vldid Heleloks 4
A FHEE 7 I 47 HAAToeRE welelo}
9] Agko] shgsie}t Y. B dFol|A alelolz
o=l 1379 thAk slo} AX|A] A AA dA

FY e ol 4w 7“&*1 77} gleba

o bl whelelobs] Ao st Eiwely,

GNP, THEELIY, I
131

e
e
o
=
fr
)

B SN

A e CERCR DY

A o] H]o]-] 7 AA ey mEdge] A=
7] Zpel7} flar A TR @Ay £ 2
ollA =ZA 4%51‘4”) AAgo] AR AR w2
ghejo} ghofellx= wx dA=t A 4 3 A9
APl 3709 el AFo] WEF = °l

T Vivax malariacllAE =3¢ 4ol o] F

o] weleglolrt F38l Tl e Pvivaxst Pfal—
ciparum®] FAll Zrd=l 739 Jeld & 9lon}
FellAE 22 Fol At BRlelAA 2 AHAlell
AR Azde] 9 7FeAE A 5 gl

welelole] WAL o9 FHE Aol sk
ol Bo19] Sush 2] AelAel wejelol 9
gl gol A 21 F LE9t w4
g&e v ARt 7122 20~30Ce]aL H
FEE 60% olgoltt?y. AR5 7ol ek
glop skat A2 6~8dell 11#(84.6%)01% 3L, 5
4, 108l 18H(7.7%)4 el F2 g, vsF

Bl ofy rtr

gl o] oll AFE o] gor o]z]dlk WA 7= wf
N 2719 2x A7)9 Ax|gc) Aded ulkalelo}

o] AL ZA]oﬂJJr Aol T 714 Fhz FEI

- Qedl, AP AE717F 10964 1694019,
AdGLE FAE WA :?: ol Wl
b Sflelle $F A 2oh dd
F SlE ez Husly 9/«_%& e detel

ok $eltelol BRI FE g Adgel Hel
2 Sl B B Ashh e 5 oo,
| welelole) e bzt

primaquine, quinidine, gluconate, primethamine sul-

chloroquine,

o}o]] w3}

1A A werelols 4H 54 205

fadoxine, mefloquine, halofantrine 5-°] Ut} Helel
o}e] X]EF hydroxychloroquine(Z7]
base/kg Fo1 F o]ojA] 6, 24, 48, 72417kl 5 mg
of basefkg)S Foks}e] obA7kA Tl A ol of
Aol WAel e Ao elA gk R el
AREol 9 F gl AL AAN AL
2312} primaquine(0.3 mg/kg/day)s 257F Sk
tl. Primaquine 14| o]ste] oolol|A] A-E-sl|A=
ol I glucose6-phosphate ~ dehydrogenase(G6PD)
A% Al = AR &8 T8l e o A
th AE F 2AIRke] AvE 7ABFEFel 25%
olelz 24 gherd Wige] gl Zleg ki

LO‘—"\_
7} 2890 Fol] W =

2 ofoz vhilo} #lv] 79

10 mg of

AT shel Aol ke A Helslol Gk
AZAEL] 73 AT 3tolES  hydroxychloro-
quine FoF F HF 1 chgue] welo] 249

o FE AAA O o] o] W
A=A gkokom ApEE FolEx $lel hydroxy-
chloroquine®l] thgk WAL §le Aoz Rk o
vl o2 Y £HEE TAE AL
wElelols oWehe
AR P T3 DF
Fete Aolth. T3 45 %7}1—1—7]
5E] /‘H‘ﬂ”}z] IAE FE3] UH:L‘°“ 37k
o= 9l 4Avka Atolvt 239, =)
™ 35% U]U]'J diethyl-meta-tolamid(deet) &
Hels Zlo] 49 w

) X oly
e o

O
o o
o
[o}
-

O+
fuic)
L

= repellentE Yol 4

o AR el ol wAle] glew
AF A Aol o IS Lgskn welo}
o Al QA e LEsle] FA w A

=2 & gejlols FulolA 19705 el &
by Aoz oz o), 19931 WA
o THsE Folo|A] K A7} HEARl o]E )
&Zog ZrhElo] 20008oE 4,142, 200140l
L 25561, 2002130l 1,797 9] welelo} galrh
BaEgjek 1999 REE wigkele] wlgo] Hxt



206 Zobzred : Al 10 4 A2 20034

ZrlEl3n 93, B welelol Ayl ol
wel Fel] EAfslE WG (ET A5 2
Zhell &3l FRIZkel Azt 7beAdE ol
AAE Hxdy = A4 gl wekelol oAl A
Aol A wetelots #HR1%l Lot 3t 139E =4
sto] ogehd A 9l I A4S dotiuzt s
ek

g § 2000 197E] 20031 8U7HA] R
Wl g Lo 32 F gy = A4
gl walglo} gl AAE FAE 154 olsle] Lo}
22 13790l thiete] oF7| S-S FFH R =)

—u
J_

el BE R elelel gelelgl,
Yol P8 A welelok(Plasmodium vivax)3,
tl 138 5 ol ofote] ulE 9:40]90x, Bt
W g BE AP osi3eddlnh Aozt
138 5 9El7E L4 Aliiew, 1139 W A7)
7} 6~8UE ol Foll =2 BbAYt 138 F 287t
F719] wAe wede Bl eA 1
dle AEAQ W B8l Eardk e e B
o Wi gaze b Feed sdow 13
T 1284 ERkEQ e, 3elolA e HET 24
= Hdrh AAolE AL’k 1284 hydroxy-
chloroquine®} primaquined T, o]F A3
ol Tul AAAF T o]Ake] Y=L HbAE]Z]
oNeq ol 47 €A SR

D R AFSo] A Lo} walglo} 3lol=

o] 3¢

]_
okok
L

Rt

-lﬂ 1N et 4
rhu

R Plasmodium vivaxel] 2]3l ¥z z JX 5]-0]—
= e8] Aol MR Aoz Hol o] Yl
D% EAS S FAE 4 Qeleh w4
93 g welelosl el ol Hlekslels
) gaZ srdol Bkl kel Holold of A
8 oAlstolel sivl etelol g ATE AW
AAE F-83 7o FHdt

i
K

= 8

D AE3. Akd 2l vl FARAGH o
shal 914k 7kl 1991;23:207.

2) THEAY, AL Ay fofol v Wy
AlZeR Agl B3 2003:8.

3)

4)

5)

6)

7

8)

9)

10)

11)

12)

13)

14)

15)

AZ3. gedzel WA, WEe wE e
1988;20:1.
uhAlg, £49, S1EE 5 oAl 1999

T o
£ 410el welelol AR g 200032
335—9
F4, 943, etelole] oyt A g, zo}
7°§ 999;2:165—71.

j=4
Auld, 714, AR, A, fAE, =
Sl 5. Balelol d0ale) ad 1 7Y

1998;30:180-4.
Bate CA, Taveme J, Playfair JH. Malarial para-
sites induce TNF production by macrophages.
Immunology 1988;64:227-31.

R3], A%, 10050l R 22 e}
2o} 26eloll tig Q1A TR ikl
A 1997;52:577-83.

Touze JE, Merceir P, Rogier C, Hovette P,
Schmoor P, Dabanian C, et al.
body activity
Pathol Biol 1990;38:678-81.

Yamaguchi S, Kubota T, Yamagishi T, Oka-
moto K, Izumi T, Takada M, et al.

Platelet anti-

in malaria thrombocytopenia.

Severe
thrombocytopenia suggesting immunologic mech-
anisms in two ceses of vivas malaria. Am J
Hematol 1997;56:183-6.

A%, 747, olzte. Arad wejelop A=
a3k 3ol Qlof Waw AL 99l 744
1998;30:439-42.

Henry JB. Clinical diagnosis and management
by laboratory methods. 18th ed. Philadelphia :
WB Saunders Co, 1991:1168-72.

NS, wepelol. ti3izhedsts], didstete
3] FARFEU] AEA T 1994:417.

Cook AH, Chiodine PL, Doherty T, Moody
AH, Ries J, Pinder M. Comparison of a par-
asite lactate dehydrogenase-based immunochro-
matographic antigen detection(OptiMAL) with
microscopy for detection of malaria parasites in
human blood samples. Am J Trop Med Hyg
1999;60:173-6.

2, A, AHA g
A % weelel gelel A% ARe A%
Parasite Lactate Dehydrogenase-based Immuno-

chromatographic Antigen Assay(DiaMed Opti-



16)

17)

18)

oleAl 9] 291

MAL®)9] §-84. digkelgrgeletzlAl 2001;
21:304-9.

Singh H, Sen R, Singh S, Siwach SB, Jagdish,
Singh RM. Utility of intradermal smear in the
diagnosis of malaria. Trop Doct 2003;33:108-
10.I

Lim CS, Kim YK, Lee KN, Kim KH, Kim
HS, Lim HW, et al. Hematologic finding of
reappeared Plasmodium vivax in Korea. Korean
J Clin Pathol 1996;16;836-43.

A, 3], AT, olKA, Aleld. Ay
ARG YERA B AT FHRAY
H 1988;25:399.

20) AEZ, o|lfA, Fed, ML, AV, As

A 4 welelolsl 94H B4 207

19) White NJ. C DS. The treatment of malaria. N

Eng J Med 1996;335:800-6.

2

H 5 A7IAY ZotellA] wbAE Abd et

=
globel i3t W QR B4 Zolgad 2000;

218-24.

3

21) Baird JK, Hoffman SL. Prevention of malaria

in travelers. Med Clin North America 1999;83:
923-44.

22) Zucker JR, Campbell CC. Malaria. Principles

of prevention and treatment. Infect Dis Clin
North Am 1993;7:547-67.




