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FLUORESCENT-ANTIBODY PNTTERNS IN NATURALLY
ACQUIRED VIVAN MALARIA*®

GEORGE U, FISHER, ALEX ). SULZER, MARIAWNNDN WILSON, axo KAREL RUNCIK
Nativual Commmvivable Di v Conter, Heott 5 Sevciees and Mental Health
Adwmineiration, U.S. Public Health Seviioe, Ailanta, Grorgin 30333,
and Womark Armx Hospital, Fort Brage, North Caroling

ALSTRAUT:

The serum of soldieis returned from Vietnam with vivax malaria was examined

for up to 1 year after ehnival onset by the indirect Muorescence test for malaria antibodies

(1A Over the entir, pernd the antihod response

Al in pativnts with and without

A history of proviers sl etk and amone the fonmer was not abtered by the number
of previous attrcks nor by the the interval sinee thedr eccurrence, Mimang e sl numleer
of patients who Tcr bad relapee, the post-treatinent . pue-relapse Glers of antibodies were
not signifrcantly dinterent from those of tadically cured patients. In vivax malaria, the 11 A
titer againet Plovmedicon wivae anticen asuadly exceeds that wmgonst Plasmodinm Talciprum ;
however, the reverse was true early in the clinical conree of one patien with a history of

o previous attacks of falciparam oalana,

(Aceepted 11 July Joaw)

»
The detection of malaria antibodies by the
indirect with o thick-
stnear antigen, has been developed by Sulzer and

Minrescence tedminue

his co-workers' and shown to be highly accepable
in terms of specificity. sensitivity, and repraduci-
bility. Gleson and others huve showns that the
indireet fluorescent antibody IFA Y technique s
effective in determining the spedies of Plusmo-
sl lave
also demon-trated that in soldier~ returned Trom

divm causing clinicad malorian® Wilson

Vietmam  with nadaria caused by Plasmodion
vivar, TEN titers generally reach their highest
level withuy 60 davs after the onsct of illness wnd
decline thereaiter, so that at 12
cute, the scrum of 397 of patients is nepative, of

months after

397, positive at the lowest titer only 11161, and
that of the remaining 890 i positive at 1:64.7

In an attompt to determine if an analysis of
clinical data Trom soldiers returned from Vietnam
with vivax maleria would identity <abaronps with
ditfering 170 responses. we designed a study to
D s othe 1A
response of vivas patients who Lave had previous

answer the Tollowing anestions:

malaria attacks Gany species different from the
TN response of patients with vivax nicdang whe
have not bad previous attacks? 20 In patients
with vivay makirit who have a history of previeus
nmalaria attichs, i the TR response infhienced by

s study wos supported inopart by the ULS,
State Depaartment, Nevney tor Tetortational Tievelop-
ment, Parbicipating Azency Serviee Azieement (AN
No, RA (VY 2as,

the nunber of previous attacks or by the time

FY

interval dinee the Lst attack® 34 Tn patients

received  mdicd-cute treativent for
vivax maliaria, is the A test helpiul in distin-
euishing the cured patients from those destined
to relapre? and
makiin with the [FA wehnique influenced by the

patient’s malaria history?

who e

Is determination of vivax

MATERIALS AND METHODS

Sixty--even patients were included n this study;
alb were American soldiers hospitalized at Womack
Aoy Hospital. It Brage, North Caroliva for
treatient of vivax malaria acquired in South
Vietnan, ‘The diagnosis in each case was based
upon the identitfication of P, civax parasites in
periphecal-blowd filine: all positive filine were
verificdd by the National Malaria - Repository.
NCDPC, At the time of hospitalication. each
patient wis interviewed. and his available health
records were reviewed to determine the date of
onset of illvess and previous malaria experience.,
ie., the number of previous maliria attacks for
which he Lud been hospitalized and tieated, the
dates of these attacks, and. when Enown, the
cauwative Plosmod wm species. Serum samples
were obtamed from cach patient ot the time of
hospitalization and  when possible, at the time
of discharze from hospital. and at intervals rang-
i up o 1 vear thereafier, Tatients were dis-
chored Trom the hospital diter trestment with

chloroquine t1.5 ¢ ol bose adininistered over a

200
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Povvus untigen
Fruaow 1,

Schenmi of TEN tesponse in 47 cases of vivay mabkoia tollowed Tor 6 or nare mouths by previous

malarin experience and time after onset o) illness at Fto Braoee,

d-day pericdy and primuguine (13 mg of base
daily Tor 14 dayvso,

After discharge from the hospital, all patients
were followed by the Malaria Surveillanee Urit,
NCDC, to identity those who expenienced post-
treatment attacks of maluriaz this elinical follow-
up period ranged Trom 9 to 13 nenths; paients
who did not experience malaria attacks curing
this period were considered cured. |

All serum specimens were analvzed for ¢ ard,
antibodies by the indirect fluorescence tec nigua
of Suleer ef ul > Povivaw and Plasmodim § cipe’
riam: antigens being used With this test, ¢ titen
of 1:16 or greater is considered positive.

RLSULTS

Of the 07 patients studied. 47 were Wsted
serologically Tor 6 to 12 months atter the onset
of their attack of vivax malaria at Pt B

Twents-three of the 47 gave a history of previous
malaria attacks, and 24 did not. AW 47 were cured
of nualeria. Over the entire course of serologic
distribution of 1A titers in
serum obtained from the 23 patients who had

ohservation, the

expericnced previous attichs wais pot significantly
ditferent Trom the distribution of titers in serum
abiained from the 24 patients who had not ex-
perienced previous attacks ol D,

In addition to the 23 patients who had pre-
viously had mabirke and were tested serologically
for 6 or mare months there were 1 patients who
had  previously had madaria and were tested
serologivally Tor less tun 6 months, Four of these
14 patients experienced tao attacks o vivay
malaria at Pt Brage, and o filth patient expe-
AU six of these relipses
Thus. a total of 43
vitses of vivax malaria with a history of previous

ricneced three attacks:

were studed serolosically
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IFA response in paticnts with vivax makuia who hiad had presious malavia, plotied by interval

since Bt attack and time after onset of illnes at Fro Brags:

malaria were followed with the TFA malaria anti-
hody test. OF the 43, the 26 who had eaperienced
a malaria attack within the preceding 6 manths
had 1FN responses similar to tho-e of the 17
whose previous attacks had occurred 7 or more
months previously o Figo 20 Inoaddinon, the 3
who had expericneed one or two previous malaria
attacks had TLA vesponses similar (o those of the
12 with three or four previous attacks o Fig, 30,

Oi the 07 patient~ <tudied. nine experienced a
relapse of vivax vodaria during the Y- to 13anonth
period of clinical Tollow‘up. Eleven pod-treat-
ment, presrelapse serum samples had Lwen aob-
tained from these nine patients an average of
12.5 weeks hedore rebipee crmmge 2 o 20 week<o,
and their H-A titers did not diter substantedly
flom the titers ohserved in the 35 cured patients
BATARER

Fourteen of the vatients had experienced pre-
vious malaria attacks due to only one PMlusmodinm
species 1 in nine, the previous species was £ iicax
and in Give, Plasmodinm falciparum. After these
14 patients had had an attack of vivax makeria
at Ft. Brawe, their TFA titer against 2 iiiay was
greater than or equal to their titer apainst /.
falciparum in 32 of 33 samples tested over a
perind of serologic follow-up ranging from 0 to
365 davs Table 1y, The only exception was a
patient who had experienced attacks of faldiparum
malaria 4 months and 6 menths betore his vivax
attack at Tt Brage: <crum obtained from  this
man 3 davs atter onset had an 17\ titer that was
greater against £ faleiparan than against P siox
Chalo vso )by,
both had risen to 1:2360.

owever, 14 davs Later, titers o
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Fisueke 3.

IFA re-ponse in patients with vivax malaria whe had had previous malaria, plotted by number

of previous attacks and time after vuset o1 ilhess at Fro Bragg,

DISCUSSION

The patients included in our study probably had
not acquired signiticant immunity
against malaria, since their exposure in the en-
demic arva was of limited dunation tgenerally 12
months, and the possibility of repeated or jro-

protective

langed episodes of parasiteniia was reduced hoth
by the widespread use of suppressive medication
and by the prompt administration of  therapy
when clinical attacks did ocour,
thus obtained from 2 relatively nonivinane pop-

Our data are

ulation and. as demonsqrated by Colline and his
co-workers.t may not Le applicable to patient-
with significant acquired inimurity. ey persons
who have expericnced repeated mdaria attacks
with prolonged episodes of parpeasis,

Our data indicate that the TEN esponse of
soldiers returning from Vietnam who have clinical

vivax malaria s not influenced by the putient’s
previous malavia experience. either in absolue or
relative terms. 1t thus appears that use of the
TEA test as a clinical and l'pitl\‘lninlnuit tonl will

Tamy )
Aecuraey of dadermivation of sfiee ies it F i 1
provad cnves of vivay malavia

Prasmodinng spedios of previoas attae ks

308 vontly Ptotal aparam oily
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onset tduyid v >0 v o [ Fsy (S TN S B RN
03 2 1 - 2 - 1
4-14 4 - - 3 -

| RERA N - 2 1 -
20180 5 - 1 - -
>l 4 - - ?
o \ u."-‘r o patieste wth IEA riees woater aainet 1o e

Froee. 1Y

than wcinst Pl apancer thintythree esee samphes

PAONtS W ee en ated



FA PATTERNS IN

VIVAN MALARIA

4,096
' MEDIAN TITER AND RANGE OF
TITERS IN CURED PATIENTS
e PATIENTS IO L ATER RELAPSED
1,024 1
2564 %
o
w
-
=
o
n
= 644
<
9]
Q
04
& ~~
w \\
® e ~
\\
~
4- / /
o v A ‘5 é "’ '8 19 Il Y

| 2 3 4

0] I

MONTH AFTER ONSET OF ILLNESS

*P. vivax antigen

Frovie 40 Poct-treatment TFA titers in patients cured of vivay malaria compared with post-treatment 1A

titers jo paticnts who Liter had relapee,

not reguire knowledue of the patient’s malaria
history, provided the population under study s
relatively nonimmune.

A serolugic test capable of separating patients
who have had vivax and have  been
radically cured fram those wha are destined (o
relapse would il sizniicant clinical use. Qur
prefiminary oheervations suzeest that this distine-
tion cannet be made with the 1TFA tedhnigue whea

malaria

the prerelapse st samples are oltained shortly
after teatinent of the dnitial attack. or many
weeks before rolapee.

The TFN technique promises to be useful in

the dizgnosis and determination of the species of
Plasmeddune causing cdinical malaria in patient<
who receive schizonticidal therapy before blood
films have been obtained. Our limited data sug-
gest that determination of vivax malaria may be
difficule with serum oblained from acutely ill
patients who have experienced previous maliria
attack< caused by other Plasmodinm species,
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