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Resurgence of the Vivax Malaria Cases in Korea

Jae Chul Shim Ph.D. and Dae Seong Kim M.D.

Cesco Research & Development Center,
Department of Social and Preventive Medicine, College of Medicine, Hallym University"

Vivax malaria, which was once thought to be eradi-
cable since more than 20 years ago, has made a dra-
matic resurgence since 1993 in the northern parts of
Kyeonggi-do in the background of 0.13 of the annual
parasite incidence in the population of 956,773 and 2
positives (0.07%) of asymptomatic parasitaemia among
the 2,937 residents of mass blood survey in the area
in 1969. The majority of the cases were soldiers
infected in several counties located within 5 km from
the Demilitarized Zone (DMZ) in 1994. Since then,
malaria cases have increased and have tended to ex-
pand toward eastern and southern areas. Korean mala-
ria is characterized by asymptomatic parasitaemia with
long prepatent period, so malaria cases, including
those manifesting as general fever should be treated
with a combination of chloroquine and pyrimethamine
to prevent the completion of sporogonic cycle in the

mosquitoes. For the most effective control of vector
mosquitoes, residual insecticides should be applied in
the military houses and animal shelters with thermal
fogging, including the control of the pre-stages of
physiological age of the mosquitoes within 25 km
from the DMZ. It is strongly suggested that military
uniforms be treated with 0.5% permethrin complex
(permethrin  39% +cyfluthrin 1%) or permethrin for-
mulation. Further genetic studies are desired to deter-
mine the subspecies of Plasmodium vivax because
Korean strain of malaria is likely to be a complex
form of Plasmodium vivax vivax and Plasmodium
vivax hibernans.
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Table 1. Number of Malaria Cases in the Northern Parts of Kyeonggi-do from 1961 to 1969

Total
Year 1961~ 1964 1965 1966 1967 1968 1969 Total Pos.
by
Area area
(Gun)

S P % S P % S P % S P % s P % S P % S P % %

Paju 103 3029.1 2,510 125 5.0 2,452 197 8.0 2,577168 6.5 2,061199 9.7 3,942 119 3.0 13,645 838 6.1 63.0
Koyang 143 2718.9 5 1200 116 19164 243 21 8.6 2 150.0 5 0 0 514 69134 52
Yeonchon 53 815.1 43 8186 54 9167 0 0 O 4 1250 0 0 O 154 26169 2.0
Pochon 114 4 35 587 6 1.0 335 10 30 137 8 58 165 4 24 10 2200 1,348 34 25 26
Kimpo 197 5427.4 33 15455 362 42116 95 8 84 9 4444 12 1 83 708 124175 9.3
Kanghwa 276 6925.0 57 22386 286 42147 187 2010.7 263 9 34 13 1 77 1,08 163151 122
Yangju 110 2623.6 521 27 52 415 6 14 472 4 08 0 0 O 3 0 0 1,521 63 41 47
Ui-joeng 7 4571 710 5 07 620 3 0S5 73 2 27 0 0 O 5 0 0 1415 14 10 1.1
bu city

Total 1,00322222.1 4,466 209 4.7 4,640 328 7.1 3,784231 6.1 2,504218 8.7 3,990 123 3.1 20,3871,331 6.5 100.0

S : Slides, P : Positive

Table 2. Results of Mass Blood Survey by Locality in stol, 2 SefziAHE(Annual - Blood - Examination  Rate,

the Northen Parts of Kyeonggi-do in Decem- ABER)Z 0425 HSI3, API= 0.1328 FA3] "ojAl &
ber, 1968 and January, 1969 o] A4 LR 117} Siglch o] Al7lol] A7 AJEE
Locality No. of No. of Percentage TN AGgollA shtollA] weElelol @A 74 whekedl,

slides  positive
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e oo e o o 73 ATF Ty FTATAAT 0019 APIE HAS
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Tanhyon " 79 0 0 3, 4).
Adong —h 8000 o AelollAe] ghzlelopele Helxl Al 2
Choksong 1,262 2 0.2
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Table 3. Status of Malaria Cases in the Northern Part of Kyeonggi-do in 1968 and 1969

1968 1969
Total Total
Locality(Gun)  Population API(%») ABER(%) API(%,)t ABER(%)!
S P 4 S P’ %
Paju 182,804 2,061 199 9.7 1.08 1.12 3,942 119 3.0 0.65 2.15
Koyang 86,151 2 1 50.5 0.01 0 5 0 0 0 0
Yeonchon 68,638 4 1 25.0 0.01 0.01 0 0 0 0 0
Pochon 134,684 165 4 2.4 0.03 0.12 10 2 20.0 0.01 0.01
Kimpo 84,928 9 4 44 4 0.04 0.01 12 1 8.3 0.01 0.01
Kanghwa 119,129 263 8 3.4 0.07 0.2 13 1 7.7 0.01 0.01
Yangju 210,470 0 0 0 0 0 3 0 0 0 0
Ui-joengbu city 69,969 0 0 0 0 0 5 0 0 0 0
Total 956,773 2,504 218 8.7 0.22 0.26 3,990 123 3.1 0.13 0.42

*S : Blood smear examination cases, 'P : Positive blood smear slide cases
TAPI : Annual parasite incidence, YABER : Annual blood examination rate

Table 4. Annual Malaria Cases in Paju-gun, Kyeonggi-do in 1968 and 1969

1968 1969
Total Total

Township(Myon)  Population S . API(%,) ABER(%) b API(%,) ABER(%)

0 0
Chocksong 16,274 333 63 18.9 3.87 2.0 452 31 6.8 1.91 2.8
A-dong 20,272 274 25 79 1.23 1.6 332 21 6.3 1.04 1.6
Chunae 22,499 178 8 4.5 0.36 0.8 432 13 3.0 0.58 1.9
Chori 9,521 144 12 8.3 1.26 1.5 191 4 2.0 0.42 2.0
Chonhyun 27,181 120 3 2.5 0.11 0.4 563 14 2.4 0.52 2.0
Tanhyon 10,404 281 19 53 1.83 35 196 11 5.6 1.06 1.8
Kwangtan 13,810 120 2 1.7 0.14 09 472 3 0.6 0.22 3.3
Kyoha 16,228 198 27 13.6 1.66 1.2 391 7 1.7 0.43 2.4
Imjin 26,188 175 14 4.7 0.53 1.1 301 4 1.3 0.15 1.1
Wollong 7,972 107 14 13.1 1.76 1.3 176 5 2.8 0.63 2.2
Papyong 12,455 167 12 72 0.96 1.3 436 6 1.3 0.48 35
Total 182,804 2,070 199 5.6 1.09 1.1 3,942 119 3.0 0.65 2.1

Table 5. DDT Residual Spray Operation in Paju-gun,
Kyeonggi-do in 1969 and 1970

. Area  House . Positive
Myon Ri (kmd)  hold Population (1968)
Chocksong Kawol 8.81 260 1,360 18(2)
Chocksong Gooeup 5.32 130 613 8(1)
Chocksong Maji 8.24 420 2,080 20(2)
Papyong Keumpa  3.76 179 1,094 7
A-dong Komsan  0.42 199 1,178 6
Total 26.55 1,188 6,325  59(5)
“( ):No. of double cases
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Figure 1. Temperature of Seoul area by Korea metrological
administration.
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Table 6. Population Density of An. sinensis and Malaria Case in the West-northern Parts of Kyeonggi-do in 1994

(mosquito/cow/trap/night)

Month Yoenchon-gun Kanghwa-gun Pochon-gun Koyang-shi
June 7,066.0 91.5% 300.5 93.9% 429.0 93.5% 125.4 66.4%
July 13,486.5 94.8% 1,325.5 82.0% 425.0 64.1% 1,229.5 54.2%
August 1,165.5 45.5% 534.0 61.0% 459.5 53.8% 757.5 31.0%
September 411.0 19.6% 46.6 43.5% 34.0 61.3% 125.9 21.4%
October 18.3 23.3% 18.3 38.0% — — 4.8 9.0%
Average 3,471.9 78.3% 327.1 73.3% 230.0 62.8% 500.3 44.4%
No. of malaria cases 7 1 0
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Table 7. Seasonal Prevalence of An. sinensis and An. yatsushiroensis in Northern Part of Kyeonggi-do in 1995

(mosquito/cow/trap/night)

Paju-shi Yeonchon-gun Kimpo-shi Koyang-shi

An. sinen An. yatsu An. sinen  An. yatsu An. sinen  An. yatsu An. sinen  An. yatsu
May 2.8( 0.5) 15.6(2.7) 2.0( 0.8) 7.0(2.6) 1.0( 2.4) 0.3(0.7) 1.0( 0.8) 0.1(0.1)
June 211.1(C 6.1)  29.3(0.9) 356.4(16.9) 37.8(1.7) 478.9(52.7) 31.8(3.5) 515.1(21.5) 24.8(1.0)
July 8,119.0(60.1) 445.1(3.3) 3,773.0(67.8) 115.5(2.7) 2,581.8(84.5) 2.6(0.1) 1,877.4(28.2) 53.5(0.8)
August 2,202.0(24.0) 130.2(1.4) 989.8(47.0) 56.0(2.7) 5,986.8(81.7) 83.2(1.1) 460.8(28.6)  21.0(13)
September 245.5(24.2) 24.8(2.4) 129.3(28.4) 4.3(0.9) 2,206.8(87.6) 27.5(1.1) 106.8(25.8) 8.4(2.0)
October 19.8(43.0)  0.3(0.7) 15.5(27.2) 0.3(0.5) 43.8(48.8) 0.3(0.3) 12.1(18.5) 0.3(0.5)
Average 1,817.4(32.3) 108.4(2.3) 1,006.7(49.9) 48.6(2.4) 2,047.2(81.0) 26.6(1.0) 475.2(26.0) 17.4(1.0)
C ):%,

Quoted from Shim (1997)
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Table 8. Mosquito Population Density by Cow Bait
Collection in Kyungsangbuck-do in 1966 and
1967 (monthly average of per day/man/cow)

Andong-gun Chongsong-gun
Species

1966 % 1967 %
An. sinensis 2,0853 642 1,709.7  69.0
An. yatsushiroensis 1,161.2 358 769.4 31.0

* Quoted from Hong (1978)

Table 9. Feeding Rate of An. sinensis and An. yatsushi-
roensis with Bait of Human Blood in Andong
gun Kyungsangbuck-do in 1966

Species No. of No. of  Feeding Temp
pe tested mos. mos. feeding rate(%) (C)
An. sinensis 94 38 404 22-~23
An. yatsushiroensis 65 35 53.8 22~23

* Quoted from Hong (1978)
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