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Asexual !ry'hrocyﬂc Forms. -of Plasmodivm ialclparum —

in Asymptomatic Americcn .and Korean

Soldiers: Serving in. Viemam*

%

A T:.C. lowko, M.D,, Dr. P.H**
E A J«nhwsklt

Tm, -presence of asexual:forms-of Plasniod;-
um _falciparum in:the blood wnthout accompa-
nying clinical symptoms ‘is .a .commion : phe-

‘midémenon in indigencus populations residing in- *

malanous areas of ‘the world:? Bourke et al’
observed-that only. 15.3 per-cent of- 111 Thai
school children- infected with asexual erythro

:cytxc forms of P: ]alcxparum had oral temper-

atures of 100°F. or.above. It.is the purpose of
this paper to’ report the- occurrence of asexual
erythrocytic forms of P, falciparum.:in clini-
cally-well American and Korean soldiers serv-
ing in the Repuhhc of Viétnam,: both of ‘whom
had been on weekly anti-malarial proph)laxls‘

Materials-and” Methods

‘During:the-latter :part-of . November..1963,.

396 clinically-well' American soldiers were
questioned and examined- for blood parasites,

Two groups -of 216 and. 180 were. surveyed:

three -and-eight days respechvely after their
return from a known malarious region of Viet-
nam. Inquiries mdlcated that ‘the standard-
issue prophylactic tablet, containing 300 milli-
grdms. «(mgm) of chloroquine "base and. 45

‘mgm-of primaquine ‘base, had been, and’ was

still -being, administered under supervision to
each soldier on:a “eekly basis. ‘Hospital-and

‘battalion health: ‘reports for the ‘four week pe-

riod after the initial survey were-used to-de-

% From the U. S, Army- Medical Research Team
(WRAIR) Vietnam, a Special Activity of the, Walter
Reed Army Institute of Research,

The opinfons and: conclusions expressed are those
of the authors as individuals, and are not the official
position of the Surgeon General, United States Amy;

-or the United States Army Medical Service,

**Present Address: Dept. of Parasitology and
Entomology, Liverpool School of Tropical Medicine,
Univeesity of Liverpoal, Liverpool, Englind,

TVith the technical assistance of T. E, Convery,
B.A. and R, G, Weisgarber.

" madicine, -Univ. of Dublin
(Trlnl'y Colbac), uwod;oh
cap'elmtn the Modkoi Corps
of ’ho United: SOam Army Re-
uw. {Active) loc a peried of
552 mnﬂn. lﬂwun Augun
1945 and July l’“ he. wes
assigned of -deputy chief te
ﬁno United States Army. Medi-

u.s: -Army Vietnom;

-

termine the incidence of clinical malaria‘in the-

Armerican group;
In. June 1966, 284 clinically-well Korean

soldiers -were similarly questioried and exam--

ined for-blood parasites, Two groups of. 150
and 134 were. surveyed fone.and two days re-
spectively after - theu' ‘piturn ‘from a known

-malarious' region in Vxetnam Inqumes indi-

cated that a prophylactxc tablet, ‘containing
300 ‘mgm of chloroquine base, had been,.and
was “still -being, administered under supervi-

sion to_each soldier. Data on the occurrenice of

malaria in the study. group; subsequent to the
survey; are not available.

Between January and February, three
groups of clinically-well troops on regular
anti-malarial chemoprophylaxis were similarly.
surveyed. They comprised 192 American com-
batants, 120 Australian combatants and 76
Australian administrative and- support sol-
diers, all of whom were serving in Vietnam, Of
these only the two: groups of combatants had
paid prolonged visits to -malarious regions,
Since the findings were negative, no attempt
was made to determine the incidence of malar-
ia in any of the three groups subsequent to
their zespective surveys.

Resuits
Thick and thin blood- smears were prepared
from finger punctures, Although smears col-
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Asexual ‘Forms of. Plasmodium: f’ql&ip&qﬁt

lected: during_ the first survey weré stained
mth -aqueous. Rom.mowskys stains ‘by. the
method of Field and Sandosham,?'the remain-
der weré subjectéd: to- Gicmsa’s stain. -One

"hundred, oil-immersion fields pet -thick -smear

were examined for parasites. These :thick
smear preparations -averaged' 20 white blood-
carpuscles per oil-inimeérsion- field.
Figure-I'summarizes the ﬁndmgs of - the:ini-
tial survey in-American: soldlers 0f'396 exam-
ined, 356 (89.9.per cent) ‘had rio parasitemia.
The remaining 40 (101 per cent) had para-
site. densities ranging, from one-to five asextal
forms-of P. falciparum per-100. onl-xmmersxon
ﬁelds, no.gametocytes were- observed JOf the
40 with: parasitemia, only seven.(1. 8 per-cent
of* the total;.and 17.5 per cent: of those with:
parasntemxa) deveioped frank clinical. malana
during the -four-week follow-up period. Thgr-
ty-three of the 40 remained symptomless. Six-
teen of the 356, who were parasite free on. ini-
tial screening; developed clinical malaria dur-
ing“the- four-week follow-up. Figure 2 illus-
trates the time dnstnbuthn 'by date.of dlag-
nosis, of ‘the 23 cases of clinical malaria that
occurted in the 396 soldiers during the follow-
up period, ‘
‘Of 284: Korean: -soldiers. that were ques-
tioned and examined for blood parasites, only
-four {1.4 per cent) were infected with.asexual

-erythrocytic forms of P. falciparnm; the aver-

age parasité density was.three per 100 6il-im-

mersion fields of a thick blood smear. No.

gametocytes were detected.
No blood. parasites ‘were detected in 192
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Flg 1. Distribution of 23 cases of faltlparum malaria
that occured In 396 Amaerican soldlers serving In

Yietnam
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‘Fig. 2. Dimlbcﬂon of clinicol- ond -subbcliniced
" infectiens of Plnmodlvm Iaklnmm

Américan: ‘combatants, 120-Australian- comba-
tants; and 76- Australian admmlstrahve and

support soldiers.
Discussion.

Although ‘seven of the 40 clinically-well
American .soldiers, .that were lightly. infected
‘with'P. falciparum, developed.clinical malaria,
the fact that 33 remained symptomless indi-
‘cates that subclinical or asymptomatxc malar-
ia can, -and does, occur in. non-indigenous
troops serving -in. Vietnam, despite weekly
chloroquine-primaquine prophylaxis. It there-
fore seems reasonable to suppose that, in the
33 asymptomatic.carriers, the parasite densi-
ties were contrélied-at-levels‘below-:the:fever.
thresliold by‘the defense: mechanisms of .the
“human organism.. But, in the case-of the. seven
soldiers that sub:,equently developed: Lhmcal
malaria, these mechanisms .failed to contain
the parasite densities at levels below-the fever
threshold.

A non-indigenous person may acquire
asymptomatic falciparum.malaria through the
inoculation of a small infecting dose of sporo-
zoites, Since the parasite density in the-pe-
ripheral circulation would be .expected to be
Yow diring the early stages of the infection,
and wauld take time to establish. reasonable
blood. levels, it is possible that a non-im-
mune human -organism  could: estabhsh its
defenses over the: timie taken for the invading
parasite to establish reasonable- density levels.
A non-indigenous person may also acquire

asymptomatic falciparum malaria through the
partial suppression of the parasite with sub-
therapeutic (prophylactic) doses of chloro-
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quine. By. :lowering a pre-existing parasite
density, which has yét to- reach the fever
threshold Jevel, and by maintaining a low
dcnsity for &’ proicnged period, the human or-

‘ganism could” conceivably establish its de-

fenses,

Aithough asexual forms of P. falciparum
were detected i in: four.out of 284 Korean.sol-
diers, without follow-up data on the incidence
of -clinical falciparum mlana in ‘the study
group they cannot be classified as. either

asymptomatic carriers or patients-in the pre-

clinical stage of falciparum malaria.

Summary

"Three hundred and ninety-six American
and 284 Korean soldiers on active duty in the
Republic of Vietnam were examined for circu-
lating malarial parasites. Forty Americans
and four Koreans had from one to five asexual
forms of Plasmodium falciparum per 100 oil-
immersion fields of a. stained thick blood
smear, Only seven Americans with parasitem-
ia developed clinical malaria during the four-
week follow-up period; thus 33 were consid-

GoPue=S) & ESmbefo

Military . Medicine~~March, 1947

cred o be asymptomatic cases of falciparum
malaria. No follow-up data are available on
the Koreans. Malarial parasites were not cb-
served in the following soldiers: 122 American
combatants, 120 Australian combatants, and
76 Australian administrative and support scl-
diers.
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