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INTRODUCTION:

The main purpose of thesc short notes i1s to_discuss some
practical problems that have ariscn and arise corstantly in
projects where surveillance pperations arc being introduced or
have becon under way for somc timc. It seems, héwover, appropriate
to began with a brief statenent of the general objectives of
surveillance and the definrtion of some terms uscd:

"Surveillance 1s that part of a nalaria eradication project
designed to dascover ¢vidence of any continmation of transmssion,
to cstablaish 1ts nature and causes, to eliminate rcsidual foci,

to provent or curc such residual nr amported mafaria infections an
2an a8 would deolay the ending of transmission or threaten its
resumption 1n a gmven area, ard, finally, to substantiate the fact
that cradication has boon achicved.® (Seventk Report of the Export
Commttec on Malaria —~ W1d.HElth Org. techn. Rep. Series, 1959,

162, 7).
Tho principal objectives of surveillance are thorefores:

(a) To find cames using all possible moans suitable te local
conditions,

(b) To investagato the cases found 1n order to cstablish where,
when and how the :nfoection wos probably contracted,
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(c) To classafy, accordingly, thesc cases as indigenous,
imported, sporadic, induccd or introduced.

(d) To 1astitute and supcrvaise ridaical treatment in all
casca found.

(¢) To institutc crmergoncy measurces i1n localitics where
renowed transmssion was found (e.g. focal rosidual
spraying).

The main techniques used i1n surveillance opcrations are:
passive casc detoction, active casc detcetron and epademiological
inveatugation of cascs (the latter wall often inelude cntomological
investigations). The bosic procc3ses are the active and passive
deteection of cases vwhich will be morc fully discussced further
below:

Some Proctical Problens

These will be discussed under she following headings:
1. ACTIVE OR PASSIVE DETECTICN?

2. OSURVEILLANCE ~ WHEN SHOULD IT BE INSUTTUYED AND WHEN NOT?

3. HOW TO JUDCE THE SCABILITY OF CONSOLIDATION I AN AREA UNDER
SURVEILLANCE.,

4.  HOW TO ASSURE HADICAL TREATMENI' OF CASES FOUND,

5. THE MICROSCOPIST'S BURDEN.

1. Activc or passive detection

It 18 a2 pommon sxperienco that these two procedurcs in
surveillance arc confronted in antithesag se that 1t would appear
that one has to nake a choice as to which of the two to adopt ain
a cortain project. As 2 conscquence malariologisis are splat
into two groups, ond favouring in gencral the usc of active
detecetion and the other the use of passive detedtion. The advan-—
tages and disadvantages of cither system can be briefly summariscd
as follows:

Passaive dotcections

Assuming a good ce-operation of ihe notifying agents {doctors,
rural health dispensaries, voluntary collaborators), this systom
has the advantage of a continuocus day to day vigilance on the
situation at tho leovel of a localaty. Ancther obvious advantage
13 the lower vogt of this systoen since rmost 1f not all of the
notifying agents arc not paid speecially for this service so that
the cost of o surveillance system ontirely based on passive dotsetion
consists chiefly of the cost of supervision and the microscopic
examination of biood slades.,
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Anothcr important bonoefit of csvablishing a eystem of passive
detection during the consolidation phase 1s that this will help
conaiderably in the maintcnance phase whon the activitics of a
speeltl malaras aradication service vaill have ceased and the
neceasary vigilance rogts enlircly on notificztion and passive
deteetion.

The disadvantages of this system lic an the fact that
supcervasion of such ageneies not dircetly employed can never be
as stract as the supcrvision of ME porsonnel cmployed for active
surveillance and that i1ts cfficicncy depends not only on the good
w1ll of thc co-oporating notafication agents but also on the good
will of the population, i.e. the use that 1g made by the population
of thc availablc notification posts.

The whole system thcreforc requiros a good deal of publie
health cducation activity darccted both towards the notificatzion
agents and the population as a2 whole.

Active detection

Correspondangly tho advantages of active surveillance are the
stract supcrvisicn of the personncl performing the house to house
visits and thoe flcxability of the system in so far as 21t 18
posaible to roquest surh surveillance azents to take blood from
apceial groups of people in additaon to foever cascs.

The grcatest disadvantage of this procedure is cbviously the
high gost. An important aspect of this is that this oxpenditure
will be denmanded from a government at the end of the attack phase
L6, at a time whon the impact of malaria morbidaty on the general
health of the population 13 alrcady greatly dininished, when the
Tainance Department of  govermment cnvisages wath gratification
the near end of the cxpoenditurc connccted with spraying operations
both facts which i1nflucnce adversely the wllangness for further
governnent expenditurc.

The single-mnded proponents of cithor syston tend to exagzerate
the advantages of their favouritc systen and the disadvantages of
the other. It 18 our firn opinion that thc best systom is a combi-~
nation of both systerms in cvery project. It should be clear that
1n a country with practically non-cxasiting rural health stations
and a largely illiteratc village population, the main systen, at
lcast in the beginning, will have to Do a systent of active surveirl-
lancc, 1.¢. a system of house to house visrts at stated intervals
by crployecs of the malarua cradication scrvice (survorllance agonts).
In general, howover, onc should not indulge an too much pessimsm ol
the feasibility of at luast a cortain degrec of passive surveillancc
oven 1n such situaticons. It 18 a common cxpericnce that despondonce
in this subjoct 18 greatest vis-a-vig health stations and doctors in
general who arc often found to be 1less co~operative than uneducoted
voluntary collaborators. In fact, however, it 1s found that naturally
malaria patients arc nost easaly found in doctors' or public health
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dispensarics anad that 1f such institutions take the trouble to take
slides fronm their patients lhey yield the haghest percentage of
positive faindings. It should be i1mpressed on governnents that
when the tane has cone xor surveillance operations in the malaria
cradication projects thoe utilization of at lcnst the governnent
rural disponsarics for this purpose 18 an essential roguisite.

It may be worthwhile to ataff exusting dispensaries o 1ittle nore
gonerously so as bo obvaate the excusc that overyorked personnel
have no time for taking blood slides and filling in notifTication
alips. The little noncy speat on vhig should be compared with
the outlay of roney nccessary for active surveillance visits in
a localaty that could casily be covered by such a disponsary.

A situation on the other extreme would be a country in which
facilitius Tor passive surveillance (e.c. 2 wide network of rural
dispensaries and availabilaty of well co-operating voluntary
collaborators) would seorm to nake 1t posaible to rely entirely
on passive surveillance and no provisions whatever are therefore
nade for actrve surveillence. A realistic appraisal should be
made from the very beginning of *hoe oxtoent to which the population
18 truly covered by the existang network of dispensarics and good
voluntary collaborators. Account should be taken not only of the
physical existcnce of notificatica posts coch covering a reasonable
gecographical arca and nurber of population but also of the cxtent
to whaich the population makes uce of these facilities or ean be
vxpected to mcke use of them, Every effort must be nade to
improve the facilitics for passive dotection but the loopholes
that will unavoidably £t11l be found at the end rust be f1lled by
a 8ystem of active surveillance, The rule of "total eoverage"
docs not apply only %o spraying oporations but just as much fo
surveillance operations. Failuro of total coverage in surveirllance
may have an oven more disastrous cffect on the course of the
eradicatron programme than failurcs in total coverage in spraying
operations. In Central and Scuth Amcrican prcjects great stress
has becen laid from thc very beginnming on the organization of
passive detection through srest efforts in the field of hoalth
cducation. Whiie on ihe wholc tnesc cfforte have been quite
successful 1t has now beun realized that an mest projects more
personnel 18 roequired in order to supplenent thas systen by soue
active detcctieon.

2. Surverllance ~ ywhen should 1t be angtituted and when not?

It would be a truasn to state that surverllance mmst operate
when spraying is withdrawn.  The problem is that surveillance
operations masé begin woll ahead of the time when spraying ais
withdrawn becouse thoy cannot be built up and instatuted wathin a
day or a woek, and i1n ordcer to obtran the evaluation data for a
decision a8 teo vHen spraying can be withdrawn 1t 18 nccessary to
conduct procedurcs of malsria deteetion. We use here the fternm
"malaria detcetion® {1t 13 the basic part of surveillance) as
opposcd %o the —wethed ol evaluation by :malariometric surveys, the
latter beang sufficacnt 1r the pre-eradication survey and the farst
one or two years of the attack phasc only. Experircnce has shown
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that ovoluation by mmlaricletric sample surveys secones too
insengiiive by the $ime that parasite ratoo have dropped to a
fipuro of oround 3 %. Tus my somwiiws be the onsc already

in the sceond and coerdaanly ip ohe third year of the att.ck

phasc (il suceccssful) ond 23 thas point malaria deiection,
passive and active, should .t ke over, . A% thie taime total
coveraoe of the popul-tazi ig ook 3.t coscntanl 2s the population
iz st1l1l protectud by rcsidual spraying. If infont parasite
ratcs have not you dropped to zero, iniant blood surveys rmst be
continued until thais suviils 18 reoched. Whoen wnfont parasites
have reached the zerc level wnd walaria detceetion scems to
indicatc also a grceat reduction ir the residuzl parasite rescrvoirr,
malaria detection mst bo oxtendod to cover the whole popalation,
while spraying 1s 8t11l contiaucd. At the same time the
eprdouniological investigation of gvery case found becomes absolutely
vital., When the resalts of theso malarza detection actaivities e
a total covoernge basais shovr that gho total malaria incidence has -
reachcd a level of lcesa than 0.5 per thousand per population.per
year (l.e. numper of infeetiona found dvring onc year maltiplaed
by 1,000 divided by nurbcr of population) and tho epideimological
inveatigations have shown the abscnee of inlizencus casca,
sprayang may be withdrawm?® wnd malaria dotaction operatrons then
beecorec malaria survelillance oﬁcr&tlons aghdu stricto., Thas
implics not only the prancaplc of total edveraze - whach is
already to be cmployed befors — but also completdness of radical
treatment saven to all cases found (vhas 28 not absolubely
csgontial before tho withdrawal of spraying, though desirablc).
If spraying ig withdrawn {or conversely stited surveillance used
ag the only eradication mcasurc) beforc thas point 18 rcachod,
therc hag been and wall bo 1roublc in arcas in the "comsoladation
phasc lor two roasonas

(a) 4n 1ncidconce above 0,5 por thousand per ycar usually
indieates net only a 8t1l1l high level of resadual parasilc
rescrvolry but 1lso sorc resaidunl TroansmissLon.

(b) Bvon assumng thnt 1% 18 - ltempted to handle such
s1rtualion w1t§out spraying by rapid casc deteéetron and rapad
institution of radical treatment of all casds found, this
would throw such 2 burden con the surveillance personncl that
this opoerotion would become far morc cootly than the
contrimuntion of residunl spraying for another year.

Anocthor aimportant point has o be taken i1hto consideration
before wathdrarring spraying «frem 2 gnven arci. It has happened
more than onec thot when spraying was withdraym from an area in
which malaria incidencc had reqcﬁed 1 aatisfactorzly low lovel
(a8 defined above) widcgprend truismssion was rencwed altor a
short vhale because of large scale to and fro migrations of peorple
betvcen this orea ind neighbouring dastyacts in which transruesion
h1é not yot boern 1aterrupted. This seciclezieal Lactor has there-
forc to he studiced well bdefore the withdrawal of spraying and 1t
mght often be wiscr to contanuc spraying in a "satisfactory"
ddstract until large enough arcas an tho ncaghbourhood have reached
the samc status.
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3. How, to_gudge the stobality of comscligation im an area
undcr Surveirllonge

It should be cloor from the forcgoing that the sifuatiorn in
an cron after the withlirawal of spraying {corcoludotion phasc)
under full surveirlilonce 18 not satisfrelery 2L 1t docs not corply
at leoot stk che rfm13rcwcnﬁs outlined £ar the decasion of
withdrawnl of spraying, i.0s an annual incidence of less than 0.5
por fthousand population. Now 1t 1s not sufficiont to awnant the
compilation of rosults of survelllance at the ond of the year but
dats resultins from surveirllance gporations must be cvaluated at
1¢:8t nonth by month. The situation snould be judged not only
by the numbor of cases found but also on the resulis of investign-
tioms carried out showing whetlier among these cascs indizenous
enscs had oceurred. The epideniological investigation of every
case found 18 n cssential condition of survcillance operations.

A Tew occasional indigenous cascs nay be tolcrated 2f thoy are
confinoed to well circumscribed small fpei in which irmediate
action (foei spraying, mass treatmont cte.) has rerodied the
situation as dofinitcly proved by continuous close observation

of such a focus. In general thoe situation in an area in the
consclidation phasc should show 2 stendyfimprovenent leading
towards the sitmation expeeted in the maintonance phase, In the
nointenance phase 1% 18 required that not only no local troansnmis-
si1on should have taken place for the past three yoare but -~1so
that the residual parosito roservolr ?1.9. any malaria infections
found through surveillancc) has rcached practieally zero level
(only the occurrence of a fow odd imported and even less sporadic
cages being permasible). If a trend towards this situation fails
to materialisc during thoe consoladation phase, the positian may
have to bo drastically rovicwed and possibly spraying be reins—
tituted in some arecas.

b How, %o assurc radicol trcatmont of cases found

It connot be strossed oftea enocugh that the purpose of
surveillance 18 not only to obtain evaluation data nzlqua
detection) but that bascd on the' findings through rmalaria dotoction
activaties, lhe epaderdolosical investigation ahd the radical
treoatment of cages found 1s absolutcly esoential, The rndical
treatnent of B. vivax wnd P. ralarisc infections consists of a
protracted course of drug ad-unistrotion, the rmost gonorally alopted
coursc being tHree duys of tre~thent with four amdno~quinolincs and
two wecks’' treatnent by darly doscs of Primaguine. In many projects
11 has beon found that the practice waz to give to the paticnt the
total anount of drugs nccded for fourtcem fo eightoon days at the
time of the first visit affer the finding of bhas positive blood
slide to grve the patient carceful instructrons as to how to take
the vapious drugs and to rely on his compliance with thege instruce
t1ons yithout further choecking. We arc convinced that such a
procedure will rarcly rosult in the patient falung any drugs for
more than two or threc daya. We consider 1t nccessary that the
paiicnt should be rovisiiced during the period of ireatment at
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lcast cvery two or three days, that i1s to sy five or six times an
the cise of B, vavax or 2. malarinc infections. This load of
visits should be carcfully calculated im advance so as to omploy
the npmber of surveallance agents regquirced not only for the basic
housc vasits but also for che following visitc for radical
treotment.  FHoro again the co-operation of any cxisting rural
medical Facilities (as mentioned in the discussion on passive
sﬁrvclllance) should ho used %o the utmost in order to rceduce the
workload of the surveiallance agents. It 1s essential to explaan
to the paticnt tho need of the proiracted radieal treatmont beyond
the nlleviation of the first gymptoms for his own benefit so that
he will co-operate willingly. Not only should the radical troat-
ment of casces be onsured ,an the first instance but these persons
should be revisited and their blood re-cxamined at regular
intervals for a poriod of six to twelve months at least. In thas
conngcétaon the necessity of kceping a casc card register in every
dratract from the end of the attack phasc onwards should be
mentioned. !

5. Tho_rmceroscopist's burden

While the devasing of the best suited aystem of surveillance
in a given project requircs a good deal of epademioclogrcal kmowledge
and thinking as well as corganizational talont, thoe taking, staining
and examning of blood 8lides would scecm to bhe, 1n compariscn, a
simpie, straightforward matter. Reality has shown, however, that
in some projects, systems of surveillance have boen well sgt up
and the field personnel and suporvisory perscnnol have worked very
satisfactornly, yet ithe ond results have been most disappointing
since it was found that the microscopists available were net able
to cope with thc number of blood slides and thereby a huge backlog
of uncxamined siidcs had accumlated. Such 3 fact alone defeats
completely the very object of surveillance. In many other projects
microscopic examination of blood slides would have seemed satisfac-
tory if judged by the number of slidos examined and thc minimal
backloze On further investigation, howover, one would find that
blood slidcs wcre badly takon, contamnated with dust, badly
stained and incompetently cxamincd and conclusions based on the
results of such cxaminations wovld therefore béd groatly decrossod
in value. In plannaing surveillance operations, a2 rough estinate
mi3t thorefore be made fronm the very beminning of the load of
blood slides oxpected for microscopic cxamnation, and a sufficient
mumber of microscepists trained well in {aime to cope with this work
from 1ts start. As a vory rough guide 1t may be assumed that the
nuamber of slides to bec oxamncd per year in full surveillance
operations (mainly fever casca, but also some additronal chocking
surveys) will amount to 2 figurc of about 10% of the population,
The number of sliados that could bo cxamined daily by onc micros-
coprst may be calculated as forty to fifty under bad to mediunm
condations and up to sixty or seventy under very good conditions.,
"Good conditions" i1s herc defined as a large laboratory where
soveral mcroscopists work at the samc {time, whcre the staining
can then be done most cconomacally by a speeral cmployce and where
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electrie 1izht, good woter, chemocals and other laboratory
condifions arec availablcs  Wherever good communieationhd mak: a1t
poasible to concontrate the ocxemnation of blood slides in a fou
larco laboratorics this is thorcefore a recommendod procodurc.
“Communigations {for sonding blood slides ind information) rust,
however, be good cnough to cnmsurc thoe arrival of blood slides in
one daircction wnd communication of resulis in tho othoxr dircotaion
within ono to two days. Whorover such conditions do not pertain
microscopic cxamination will have to be orgonized on the basis

of singlc microscopists working in siople ficld laboratoriecs or
a corncr of a malaria erandicatasm soctor office in the poraiphory.
While in a large laboratory suporvision is nn problom, in the
latter saituation rogular suptrvision of the isolated poriphoral
microscopist by an itinoraht sonior laboratory technician is
absolutely essential.

The "mcroscopist'e burden" 18 created not only by the large
nurber of blood slides that have to be oxamined but also by the
fact that in the conditions of the consolidation phase the vast
majority of the slides arc negative and the fow positave slides
are apt to have veory low parasite densitics. In order-to
ficilatate the work of tho mcroscopist in this situation,
c¢leanliness of glides and blood smears and good steaining arc far
more esscntial than in a sirtustion of malariomotric sample surveys.
To doscribe mothods ensuring the ftaking of clean, good blood
gmcars and good staining 18 boyord the scope of thuso notes, Sonme
very basic and uscful advice on these matters is sven in a
prescntation of the tochnique of colloetion and cxamination of
thick blood filps, in WHO/Mal/232 of the World Hoalth Organization,
Onc of the most important and ncplected points 1s the carc 1o be
taken to provent the contarnnation of the blood smecars by dust
while drying. A sinple tray for field use on which blood slides
can be placed face dovmwards to allow drying in a flat position,
yet protected from dust, is described and pictured in the
publlication roferred to.



