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Most countries have tradiicattd malaria: Others 
have achieved marked l)rovre,,s through malaria 
eradication camlligns. Ihlowever, antimalarial 
activities in soime countries last hlnger than 
initially anticiliated. arid silllllified and inprovedmethods for the surveill ance mfnlaria are 

needed. 
Tle fiel tethinirIItcs for ep idcit liZ ic \a iha 

tion of mil ariai m rains, in \wlClh OIKera tion al 
decisions are iasetl, cinsist of blood ad Slllcen 
surveys. dctt'ctioirn of fever c anses.arl ilentifica-
tiorl of rmialaria iar;isites in st aired blood filins. 
E'pideni.r lgic su rveill ancce vecer;llv dteleldS onobtaining blhod slides from inldividuials with fever. 
But rot :all piaticits with mlriia halvc fever: 
patients with svylptinis frequenltly d nut inter-
Iret Iheir symltims as severe ernitrgl to wa rraint
attentioir arid this attCrltii Ina\ riot be aVailabile 
at tlie right iomntiier. 

Tlit icriscopic exainiation if blood slides is 
still the only 
in malaria progralris to dtermineilt' teoccurrent' 
of malaria anid to IImrnastre the t'effect o" anti-
mal:ria activitits. This method call only indicate 
the lir('st'itt or ati,erce of lltent parasiteiia at 
the timie of examiltion: it thiies not indicate the 
individual's mala ri;, t'xlieritncV. Furt'elniort . the
absence of iatenrt liarasitelia can he riislealding, 

iraitlozic labotiratoy metho uiduM'lpiurlioses. I.arge nuilirs of specimens can be 

sinIe llt t'icv is ilflteictltd ly i titalUsu ard 
tilt' list' of antinialarial drugs, .ntd ofterI OCtirt 
only ittrnitrint lv during rmialarii infectioins. 

Microscopists in malaria proirariis exariie 
millions if loiiod slids acih year. II areas with 
low inciderct's Of infectiioii. few Iositi e blood 
filns are found, andl a mort' sensitiv'e etderniiti 
logi' tiil is :ntlel. Even in regions with high
inciden t'ws t'eri' dett'riiinl;ttirs of liltt'sizes 
toultl indiate hi'levels of endinity, a more 
slpecific methiod is retqired siite stlhtnol'ieg:il is 

*This studv was sitiiirhld in part li the U.S.
Stati' I)'liatrnlt'Ilt, Ag!.i'vfrI'thl'rriatiinial ltyvt'ttijinuint, l 'articilnil iig ri'fog'St'l'Vilt' Agr't'mnit'r r l p
No. RA (1A) 5-0 . 

aI nonspecific lhysical finding and may be due 
to c:uses other than malaria. To provide an 
imlro\ed epidemiologic tool, we have concen
trated olnserolovic methods to detect the presence 
tf antibodies atzainst malaria.
 

A p ra ctijil serologic method for use 
in makria 

iprograims must rieet the following criteria: a)tihe test ha s to h e simple to perfform: b the
interpiretation of restlts must be free of subjec

tivitv: ci the test must be rapid: di the cost 
must be minimal: e) the test results have to be 
sufficiently se'lsitive aind specific. and f ) tile test 
nust be capalble of irodticin reliable results invarious laboratories. The indirect hemagaltit ira
tiin lll.\ i test now apawrs to meet these criteria 
better than other avaldale serologic n;c.thods such 
as tle indirect flue escent antibody ll:A test,
tile soluble antiken fluorescenit antibody SAFAi 

At-t,and tire coMinlGeinert fixatitl CI" test. 
The IliA test is well suited for epidemiologic 

tldeniology: I) tt measure tlie level of malaria 

titratt'tl readily at sriiall expense, aind blood can
be collectl by" finger prick on filter papers. The 
slicificity is very hiih. The antizen prepa red 
from 'lismoidium kiiwl'sj ik genus .qecific and 
will react equially well with ill tif tli I'leismodiuim 
sliecies causing hinianimalaria. Storing filter 
;iers anti sera at --20 C"does n t affect tle titer. 

The reliroducihility of tite IllA antigen is good.
AntiOtldi's are detectalilt S to 27 days after the 
o'rnset of iiarasiteinia, and tihey can ptrsist for 13 
Years atfttr a sii gle iinfection. 

liilot scale sttudies indicate t'lat the Il1A test 
riiay have a wide range of applications in epi

endenlicit\' :' 2) to 
en ce of trais missiorn 

her of lvecinens:-

are:s: :' 4 i to detect 
.ra.r sinissior :' 5) tto 
duc' ions of niilalria 

lenarct' phase areas: 
of inairia tiransriissioi. :' The test is especially 

verify the absence or pres
from i rela ti'lv siiall unm
3,, to delineate ralarious 

seasonal ch:nges of malaria 
investigate strslpecte d reintro
into ciinisolidation or tmrain

antd 6 to LIetect small foci 
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useful in areas where the regular malaria sur
veillance network is limited, and it can be used
 
effectively as a screening mechanism to detect
 
potential carriers of malaria. It can also be used
 
to measure the effect of antimalarial activities
 
on the transmission of malaria and to assess the 70
 

efficacy of the malaria 
 surveillance system.
Preliminary findings indicate that the liA test 6 

will l1, a valuable adiunct to the present sur- PERCENT 50 2400 Pr, .,thutMalariaveillan, 'ethods. With serologic nethods. rela- OFSERA I
 

tively ii '.llopulation samples can be used, and. 4 v
 
if riev w, these samples can be obtained
 
indi ,eni. ,ly from the routine surveillance 30
 

. a tile malaria program or the general 
health services. 

The technique of the test is simple. Serum or to _A 
filter paper eluates are diluted in microlplates. 
and a drol of antigen sensitized red blood cell is 0.2 ,2 
added. After 1 hour the presence or abstende of 0 TE:R 13%3.2 :9024IAo

IHA TITER 

agglutination is noted. The antigen is an extract 
of P. knoua l'si that has b een obtained from Iin- F;uvi . 1. Relative frqut'nIl * d i tritution (f IllA 

titrrs in scra firoin intli\dual wit1 and without
fected rhesu., mo~nkeys I .Iacaua oudtti This malria. 
Plsittoiltl!:pecies was selected 1,ecause rhesus 
monkeys can lie readily infected and can provile 
a large volume of parasitized red blood cell- for fully tomplete our evaluation studies and such a 
antigen purposes. The parasites are freed from fixed ,!able malaria henaglutination antigen is 
the red cells and are pas ed through a Rii ('ell made available, the test (an be ueid more widely. 
tractionator at 17.000 pounds of prt' urc. The IFixed celln require no refrigeration ainl can hle 
supernatant fluid i. the soluble antigen Eath IrolucedIby a central lal oratory for use inl the 
antigen is then titrate(l againt a standard battery field. 
of six positive human malaria sera. one boiltiv\e What are the data t sulistantiate tile claims 
monkey serum, lti one negative human control. nadh' for use of this te hniique a, ai epidemioligic 

The antigen is then te~ted at its ,otimal dilution tool? To detertuine tl I11IA titer levels which 
with a larger battery of 3: loitive sera and one indifiute Ilic lIres.ene of antibodiev to malaria, 
negative serum to in-ure its senitivity, specifi i, we maib a relative freqluency di-t rilitio if thte 
and reproducibility. If the antigen qualifies, it i Ila titer values found itt 'era of individuals 
used to sensitize human "0" red cell,. The huniman wht had never ieen exl)(utd to toalaria tittl of 

,cells are treated '..ith tannic acid and then srn- thoe it sera of person \ho lhad a parasiteliia
 
' 
sitized with the solulde antigen. Em h lit of at the litte of exalination ( Fig. I . On this 

sensitized Cells is evaluated once again wih the ias. era with iA titers of I :,S or greater were 
small battery of poitive and negative sera. The ollidered l.itiv', iut hii ati;e the first dilution 
degree of agglutination i' read bv oetrving the of filter ialer eluatvs is apploxinately a 1:16 
settlin pattern of the antigen senitized red tells ilution of erutn. this tiler level had to ie 
in the wells of rni(roplates. A (lear nat of adlopted for routi:it uj,v as Ithe lower limit of 
agglutinated (ell i, (onsitlereid a positive reai(itt. iositive rratills. 

:\ stalble red cell malaria antigent will enhatti The spelificity ( i e., the lrollrtion of n(gative 
the usefulness, of tIhis t,' hnique. Ilunlu t "0" ells reatiirs itt Iersons who had never had nalaria) 
can lie stabilized and etliLiized Iby fixatiin with was measured iy testing sera from 2,400 individ
pyruvic aldehyde, then treated with tannic a(id, uals, including military recruits itt Ihe United 
and fixed with llutaralehvde. 7 StiI fixei cells States; Eskimos it St. L.awrence Island, Alaska; 
have been senitized with malaria antigiet and Iuberculosis and syphilis palients in tle United 
have remained a( live for weeks. Once we suctess- States and Inilians in Norlh ('arolina who were 
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TAi.i: 1 
Specificity of the 1H.I test. Number of persons wi/h 

negative strum titers (<1:16) 

Number Percent
Source of sera h.,td negative 

U.S. recruits 2,237 99.7 

Alaska 61 100.0 

Tulirtu', ,isand 

syphilis patients 54 98.1 


North ('arolina Indians* 4S 97.9 


Total 2,400 99.6 

F,,rty-iurm-r,. c iih in,' or nire inte~iinalinii it para-
sif,,. 

heavily infected with intestinal Iparasites (Ta'abe 
I). ()nlv 'i of lhi-se 2,400 individuals 10.4c; Ihad 
a seroloaic reation to the '. kno-wesi antigen of 
1:16 or higher." For a henaelitination test, the 
malaria antigen has an exceed illgly high speciicity 
which makes it exceptionally vahI na 1)le for epi-

leiliolotic studies. I.27 

The sensitivity I i.e., tihepiroportion of positive 
reactions in individual.s with recent malaria inlfec-
lion ) was determined by testing 1,202 specimens 

from patients who were determined by micro-
scoltic biood-slidte examination to have malaria 
Tahle 2 . This group includedl jpatitents with 
imnuced infections in the U'nited States and 
individuals who had heen infected in ialaria-

sth as 

personnel who hadl :tquiretd the in fection in 
Ieople living in Brazil. Ethiopia. 

enemic areas, Ii U'nited States military 

Vietnam, ani 

IHaiti, New Guinea. Pakistan. lHonduras. and the 
Philippine's. The sens itivityv of the test was )lc;. 
for vivax infections. 86'; for falcipnrun infec-
tions, anil 0.'; for malariae infeclions.' 

Reprod hiiflity sttudies of he Ill A test showed 
that wit hin-dav \ariations of one dilution or less 
were tldained for "S"; of 235 stCrum determina-
tions. I)av-to.day variations of one diltion or 
less were i )itained for 70t; (if the 510 dulicatte 
setrum determinations (Table 31. 

TABLE 2
 
Sensitivity of the 111A test. Number of persons with 

positive serum titers (>1:16) 

I'anodium Number 
species te.t ed 

Induced 
vivax 19 
falriparum 13 
mnalariae 2 

Naturall 

vivar 


Total 
falciparn 


Total 

n 

1 

58 

130 
100 

19 
62 
8 

26 

461 
17 
2 


162 


3 


195 
36 

119 
5oS 


I'rcent 
p-itive Source of sera 

infections 
95 U.S. 
85 U. S. 

100 U. S. 
acquired infections 

83 Vietnamt 

99 Honduras 
95 New Guinea 

100 Brazil 
S2 Philippines* 
88 Ethiopia* 

92 Brazil* 
78 Pakistan* 
91 
94 Vietnanit 
89 Haiti 

100
91 

Brazil
New Guinea 

67 Pakistan* 
79 Ethiopia* 
97 Brazil* 
S4
86 

lllilippines * 

11ria'l,7 96 New Guinea 
22 86 E'thiopia* 
.ot;l139 94 

1 89 

Stvratollecttvon filter piper. 

and imprinted with circles 12 mm in diameter. 
Capillary blood is collected from a finger prick 
by pilacing the paper, with the circle uppermost, 
over the bleeding point and allowing the circle 
to fill with Hood. Approximatelv 0.1 nil is 
required to saturate the circle. Identify ing data 
is written ion ore end of the paper. The papers 
are dried at ambient temperature, packaged 
toaetlher with glassine interleaves, and kept cool 

Ihleca, se u iirfilter 1lilt'rs to collect and Ilartllhand dry for shipment. For lahoratorv storage, 
blood specil'rs iof great practical advantage in 
field studies. we have developei d a filter paper 

ood collection nil hod for ise in malaria serol-
ogy. A niririer of tylps of aIsorlwnt filter paper 
were evaliiated for streigth. ilIt'rness. a!Isr Q%ir Itlly 
and availaliililv, and one grale of palter. R()I'ACO 

#1023-.038, was selected. 
The filter paper is cut into I" X 3" rectangles 

freezing at -20 C is recommended. 
I'reliminary studies w'ere conducted with paired 

serum aid filter paper Ihloo(] specimens from 
infected monkeys. These studies indicated that 
lie clate frot the filter idalpcr represented ap

lrroximatclv a 1:16 (ili'tion of serum. Filter 

paller sliecimenis kept dry at temperaturies up to 
40 C for 15 days arid slpecimens kept at 37 C and 
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TAB.: 3 
Agreement of duplicate titrations in the I1.1 testfor 1968 to 1971 

Reagents Within (lay )ay-to-day 
Duplicate Percent differing by Duplicate Percent differing byAntigen 	 Cells determinations l dil. determinations<2 dil. 	 I dil. <2 dil. 

Same* Same 	 185 89 96 96 70 92
 
Same )ifferent -  - 96 ,, 96 
Different Same 50 	 9286 	 24 87.5 100 
Different Different - - - 344 75 90 
Total 	 235 88 95 560 76 91 

Same, antigen froni a single monkey fir rtil bl.,sl cel from a 'inge donor. 

100,% humidity for 5 days showed only a positive serum 	 bypliTht bv tiler but nevative filter
loss of antibody activity: the eluate was equi'va- paper titer, were found in 57 of 260 121 .f') 

lent to a 1:11 di'ution of serum. 	 paired specimens. Also, 10 of 145 io.S'; i persons
Vith serum 	 obtained by veniliuncture from with nevative IIA serum titers had po ilive liters 

673 persons with slide-proven piarasitenia, the when their filter paper specinien, were exatlined. 
sensitivity of the test was 93.1';. With blood The vreatest lots of sensitivitv occur, with peci
collected by the filter-paper absorption method, mens that have serui titers of 1:10 to 1:32. 
the sensiavity was 82.(.$ i Table 4 . "lhe1e sccinen- are often negative bv the filter 

To obtain a direct comparison of I tA titers paper method. 
of filter paper blood specimens with thie of sera The level of malaria endenlitity in a Ioiulation 
from venous blood, we collected paiired specimens cin lie mea slretd lv plotliniz tile viemetric tean 
by both methods from 335 individuals in laiti reciprocal titer i(.NIRTI of the Ilia test :iLainst 
and 70 persons in the State of 'Mato (;rt,;,t . the otscr\ed Iper tent of tie samplh ,ropwtsil'ive.
Brazil." The positive and negative IliA test With soh ia raph. one canti lehlit t lit expiriertce
resulti of these 40; paired specimens are sum- of a populatiot with malaria, and ;atk delect 
marized in *rai11e 5. Both sera and filter paper hatries ini ma!laria endcinicity especially when 
blood specimens of 203 of the 405 examined malaria has been interrtqted since tit(;MRT 
individuals (50.1 ' were positive, whereas 135 levels fall more rapidly than tiv pericintae tf 
of the paired specimens .33.33*,;I had a nea li and Ihe plotted points deviatetive psitive,; woul 

titer. from Ili(: noirmil pattern.
 

"False 
 negative" titers. i.e., those that were In a study (arried out in Mindaniao. Philippine 
Republic. Stale of Catolato, a chisler of 11 
Sti4nmmunities 	 wa, t(sttl (Fie. 2, ()iouniliesTAIiI.!. 4 

Sensiitivity of 1hc 11 test (>1 :m;) by inethtd of 27 and 2) stand outtas areas where more trans
specimen coliction lissitn tla 
 have liktn plate Iecausethe fIlRT 

.............. . values anti h vl per(enlage,; of pl,.iti unigher............... 
 .	 ives are 
l hmodium No. s ra I'or 	 -iiispecies 	 t,,ti t.' than those intie surrutling trmmunilies. 

"ivax 	 326 91.8 tABUI.,.5
falciparun 	 228 91.7 Ilmitti' and negatite Ilia titrrs* in 4f)5 paired sera 
malariae and lilter119 	 95.8 paper bhod iipecirnens 

Total 673 93.9 
l'litr tipr 

vivax 154 82.5 Negat ve 1.35 10 115 
falciparurn 353 82.4 Positive. 57 201 260 
m alariae 
 22 86.3 Totaul I22 21.1 .l05 
Total 529 -- --82.6 	 .

No-gative titer <I11; ii,.itivv lilt.r i1:16t. 
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PALAWAN,PHILIPPINERER 

f'R E T--

I40 CBRZIL 

2 4 6 8 4o 20 30 40. 
21 	 YEARSofAGE 

.. ® ,, 	 Ficuirm 3. Per cent of three populations with 
•,' 	 / malaria antibodies hY the indirect hemagglutinatin

" " 1:16 by age. 

other hand, examination of their filter paper blood 
Fwuto: 2. Geometric mean reciprocal titer (GMRT) specimens with the IHA test indicated that 9?.,,

%ersus the observed per cent of samples positive by of the students had a positive IHA titer. The
the IlHA test for malaria, 11 Philippine communities, geometric mean titer of the reactors declined 

from 1:1,112 for students in the U. S. for less 
The 111A test (an be a useful tool in the than 6 months to a titer of 1:71 for the students 

dIoineation oifin the directionmalarious alreas, which is important who had resided in tile U. S. at least 4 years.of malaria opr,tions. In many To determine tile serologic profile in different 

I)rograms the dtcision to carry out antimalarial areas,activities in areas ab oe a 	 filter pl)per blood specimens were obtainedoertain maelevation 
be based 	

I,omi all age groups in Palawan, Philippines: inon very slight evidence. Serologic the Cuiab:i sector. State of Mato Grosso, Brazil; 
studies can :.upport or modifv this position. Ili and ii, lalihar, East Pakistan Fig. 3t. Palawan 
Nepal, for exanlple, there is no spraying at eleva- represents an area of relatively high endemicity
tions above 4.000 feet. The question of whether and Cuiatbi. Mato Grosso, an area of low ende
or not malaria was being transmitted above 4,000 icit v. In Italihar. East I akistan, no antibodiesfeet was evaluated with thelIlA test by collecting wyere detected in children unter 7 years of age,ft 	 fibut the seropoSitivity rates in adults increased to 
sera 	 fromn 10,; individuals Ilivinig in villages al ive 
this altitutide. 4 Twentv-two (13.5' were positive, levels comparatile to those observed in Palawan 
Of the 22 posi:ives, 1) were males with a history and l1razil. In the East Pakistan locality, active 

malaria surveillance for 5 years had not detectedoif tratvel to arevi below 4,000 feet. The other 
three were voting adolescent girls who ma. have a single case in this formerly malarious area, 
gone Io tile' 'allev although they denied leaving If eradication in the East Pakistan locality had 
tile \'illage. We con(lufed fron tIhis small st tJid failed, antibodies should have been detected in 
that 	 malaria was nt being transmitted abo'e the young children. We (emonstrated this 1 
4.000 feet Ifecause none fof the statiolary poIula- tneas trii g antibody profiles in two communities 
lion 	had evidence of nialaria antilfody, in Afghanistan.' Both in Saidabad and Bullk 

The serologic mt hld :s especially ust-ful as Quchi. malaria was reported to have been eradi'111elpitenlioh oichol sin ce only a relatively sll t'atedI. :A survey ade 3 years ago showed the 
fif i ilptat need' to absence of antibod ies in the I- to 4-year-otl groupnumber inildms f innuber btin aoaind uals sroliolit examined 	 nriee ltof in Saidalad bitto o)btain a st-rologi, lprofile of the	 tile pret'ce of ant iloldies in this 

malaria history (f tli group, because nalaria a groui in Itilla Quclii After this sttdy, recur
antibodies can persist for ian" years. renot' 1f malaria transmission in thel ulla Quchi 

are;a 	 in nortlheasterni Afghanistan was confirmed,Ill a stildv of 41) Nigerian students whilt had and anlimalaria icasures had to be reinstituted. 
lived in tiit, United States unint erruptedly for The more advanced tit, stage of a malaria 
Iioriods ranging fiom I week ti 7 years, exanlina- proirai. tli greater is tli need for alertness 
lion of blood slides obained siniultanli(sly with tnd vigilance. But, as malaria becomes a less 
the filler paper Ilod specimens did not reveal prominent prollelm, the financial resources needed 
the piresence of /'Ifsmoditmn parasites. Oi the (io tarry out surveillance are often increasingly 
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limited. At this stage, the use of serologic 
methods will le especially advantageous. Certain 
epidemiologic tasks, such as surveillance in areas 
of high vulnerability and receptivity, identifica-
tion and coverage of populations at special risk 
to malaria, and screening of potential carriers to 
prevent introduction of malaria, can then be 
carried out more effectively, 

The seroepidemiologic method can be usefully 
applied in areas where the endemicity of malaria 
is verv low or where years of attack measures 
have not completely interrupted transmission. In 
such communities, it should he used as a sur-
veillance tool. Fewer blood specime:i will need 
to le examined, and ihe many technicians who 
each year examined large numbers of slide can 
he diverted to areas where malaria is still a 
siznificant problem. 

Another application of the serologic technique 
is for evaluation of the status of malaria. Evalua-
tion is usually based on analyzinz recorded 
malariometric data rather than on direct measure-
ment of the level of malaria transmiision. Serol-
ogy offers an in(lependent metl whi cli(an lie 
used in assessing maIlaria prt granl by examining 
a relatively small sample of tile lIil:ltiol 

The value of the ser<ieplideniloiic method is 
that it provides a sensitive tool to determine the 

population's experiente with malaria. Properlv 
applied, it will permit interpretation of the level 
of transmission and identification of the suib-
populations that are Iiincipaly affected anil will 
make possible tihe as-tssmen t of the effects of 
antimalaria measure,. Use of this methd requires 
only a small laboratory staff. One trained serol-
ogist and a small staffIf teihnicians (-1(n operate 
a serologic laboratory that can protcess several 
thousand blood specimens a day. 

The indirett hlemanglutination test in its present 
stage of evaluation is not really for routine use 
in malaria eradication programs. Another \-ear 
or two will le needed to overcne prohlems of 
antigen productiion. We do not understand 
why some infecred moinkeys give us excellent 

antigen while other an iams yield a tigten of poor 
quality. Is it tile onkey or the way we pro((.('s 
the antigen? It is not a que'tion (If whether or 
not the antigen is sensitive Rnol '-Ixeilic, or 
whether the test results are reprodu ilie. We 
have been tilrating colleltions of sera for over 
4 years, and when we retitrate an old r lletion, 
we obtain very similar results. These are technital 

problems, and only further laboratory study will 
resolve them. 

In addition to the laboratory program, we need 
to evaluate the use of the test in countries with 
different tYvpes of malaria in order to better 
define its optinal alpplication in different situa
tions. Toward this end, we have entered into 
longitudinal studies in Brazil. El Salvador, and 
Nigeria. Malaria is not the sait disease the 
world over. and one cannot assune that tile 
techniques used ill determining the transmission 
of malaria in El Salvador, where the slide posi
tivitv rate in the area under study is lw, are 
going to be ul.teful in Nigeria. where tIle level of 
enlemicity is very high. 

The serdogic method has to Ie given full 
evaluation and pilot inpementation. It lprovid's 
a intw and sen~itive tool for the surveillante of 
nalaria antd represents an additional factor for 
the gouidance of malaria eradication progran. 

SUMMARY 

The indirect henavglutination test is being 
ev"aluated as a 'rlit'lidenhiili( technique, for 
malaria. Ipliyin , serol ,v as all eidIlliologic 
method will lit' c'ptcially useful I I to measure 
tht hvel of malaria endemirtity 2 to determine 
whether malaria traip-nii.-in has been interrupted 
or reduited: .', to, delineate nalarious areas: 4 1 
to) detet sat..nal (hanvee of malaria transinis
sion. 5) for an independenti d't('rminatio of the 
intensity and ditriliution if malaria siJce it is 
not nece .sary t delt'nd n lie ri'l(rcrde malario
metric surveillane information: 6 for identifica
tion (if pIIIllatin groups with especially high 
rates of malaria infetion : 71 to assess the cover
age (f tIlh'standard tirveiilance methodls which 
are ued to inl'.sulre tit'( ill(rre v f nalaria 
Sj to determine the rle (f niarit', ill fle 
introdlrtiln of ii:laria frini malaria enenlic 
areas to receplive areas wilh little or no malaria: 
Jj for evalualting sera of malaria infected loho 
donors: i1111 10i for surv'eillane in areas (of low 
'ieniit.. 

The IliA test is well suitd for epidvnijohl gi 
pturples. Large nunili'rs (if .ite(illils can be 
tilrated readily at small expense, and lod lan 
be I o0l('.(Id by finger prilk (In filt'r palers. The 
spetifititx' oIf lilt, test with st'r: froni 2,400 
individuals was ').6;'I and the overall sensitivity 
with 1,202 specimens wis S';. 'T'he allnigven 
prepared frn hiiis inodi in kno-wlesi is genus 
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specific and will react equally well with ;III the 
J'lasmodium species causing human malaria. Anti-
bodies are detectable S to 27 days after the onset 
of parasitenia and they can persist for iany 
,,ears after a single infection. With serologic 
methods. relatively small population samples can 

be used to mea sure Cide iol ogic pa rametters. 
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