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EVALUATION OF UNICEF/ARAB REPUBLIC OF
EGYPT/WHO SCHISTOSOMIASIS CONTROL. PROJECT
IN BEHEIRA GOVERNORATE

TEARIISON € SPENCTR, FRNENTO RUIZSTIBEN, NOSHY S MANSOUIR
AN ETEANHENE L CHINE

senteas fow Diseases Congtood, Athata, Goorens, U5 Nuval Meieal Research Unit No, S, Cairo,
Levp, Pubune Universay Schandd of Public Health, Sew Orleans, Lowsiana

tharact.  We evaluated the UNICEF/Government of EgypyWHO Schistosomiasis
Cuntrol project in Y disteicts of Beherrn Governorate of the Nile Delta during 3 weeks in
Febrars FORK, Pl progect, begun in 19K, wis Tocused on reducing previalence, intensity,
and mothidity due o scehistosommasis by providing diagnosts and teeatment with prazi-
duaniel 1o schoolchildren, Schools were visited twice, Following the completion of the
school surveys, the progriam wis extended into the communny, Chemotherapy was dehiy-
cred v mobile and stanie teams. The evaluation indicated that, with respect 1o siccuracy
ot dupenosis, record-heeping, and coverage ol pirgeted populistions, project tasks were
pertonmed eaceedimgly well by ughly immotvated, well-supervised mobile teams. Stane
weanss i rural health centers were less suceessiul in providing diagnosis and chemotherapy
e sablage populations, We resurveved o randomly selected schools 1o assess the tmpact of
hemotherapy. Overall, the prevadence ol Schistosoma smansons infection was reduced from
60 o 20 8% between the first and second surveys (~ 1 year apart) and was sull lower
G than ntal Jevels up 1o 3 sears alter the last treatment with praziguamel. The
peseentages of those with < M8 o eggs/stide using the Kato-Katz technigue showed
A manhed and prolonged decrease 017 1% 10 O.3% 10 2,2%). The prevalence ol S. haena-
totmnn wlection dropped [rom 37.6% 1o 3.5% and was still 9.9% at the time ol the
vraduapon, The percentages of those with 230 8. haemarobunn eggss 10 ml urine dropped
tess diamauncally (1 7% 10 4.4% to 11,9%0). Mobile teams conducting vigorous chemotherapy
programs targeted at schoolchtldren can have long-lasting benelits in terms of prevadence

a0d Imnensity.

Schistosoniasis is one ol the most impostant
public heatth problems allecting Lgyplians, cs-
pectatly mhabitants of the vural Lirming come
mumities of the Nile Delia! Currently, 13-30%
of gy pt's population of ~ 50 nullion is intecied
witly N lustosestes snagnsone, S, haenatohiam, oy
both, depending on the estinite usedd; e diswinse
catses signihicant morbadity and imonatiny.’ ¢ In
1983, UNICEF, WHO, and the Government of
Egypt apreed 1o imitiate a schistosomasis control
project in 2 highly endemie districts ol the Be-
heird Governorate in the Nite Delia, Peak prev-
slence and intensiy (heavy infections) rates ol
schustosomasis in Egypt occur in school-age ¢hil-
dren.'? The program attiempted 1o provide di-
agnosis and treatment with praziquaniel 10 all
children atiending school. What tollows 1s an
evaluation of the project, carricd out in Febraary
1984,

MATERIALS AND METHODS
Progect deseription

The project is presented in detail elsewhere.®
Diagnosis and Ireatment of schistosomiasis were

accomplished by mobile and static teams. Four
mobile teams visited schools and communiies;
each consisted o' a medical doctor, 2 laboratory
technicians, 2 clerks, | nurse, 2 laboratory work-
ers, and 1 driver. Mobile teams were selecied
and trained especially lor the project; ther only
tasks were 10 diagnose and treat sclhistosomaises.,
fy contrast, no new personnel were fured for the
static teams, and they had a wide range o other
responsibilities in addition 10 those of the proj-
vet. The stane wims consisted of the personnel
assigned 1o the rurad headih anits and were gen-
erally comprised ot | doctor, | laboratory tech-
wictm, 1 clerk, and 1 nurse. St wams pro-
vided diagnosis and treatment to peaple who
came 10 the rural health ants,

Beginning 1982, all schools 1 the Abu El
Matameer district (population  ~ 160,000, n.
cluding 31,000 schoolchildren) and Abo Homos
district (population ~ 247,000, including 47.000
schoolchildren) were visited by s mobile 1eam,
Each child was asked 1o submil a urine and a
stool speesmen. These were examined for schis-
tosomiasns on site using the Kato-Kutz thick
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stteat mwethod lor stool speeimens’ auld ot sye
vngesNy el hlier techngque 1oe unne samples,®
Listected haldren were weighied and treated with
praviguantvd, 40 mg kg body waight The teamy
et s the schood snul adl cliddeen abinent
AU e vaiset st esiiinest s piok b
Wan e abeed I on can b soliood sooth anoier -
vab ab s b ovear hetween visity,

Dagnosis and neatment for schistosomeisis
were pros gled to conutianity members other than
s havlehddren. Runog the schoal surveys, cone
iy members were encousraged 1o conwe to
ranl health centers where they were examined
aieh ot nevessiry, treated by the statie teams,
When the school surveys were completed, the
mobale teims eatended the controt progriim snto
the willage councils, wiere they systematicilly
cramed the poputation, escludimg only ctal-
dien cvamiined i the schools, Village councls
e the augor subdivistons ol distniets, They ain-
dude aniun village, sitelline vibliages, and small
grovgs ol houscholds, Man vallages have a rural
health center and i school, Satelhite villages have
no school, no raral health center, and usually
have o populauon - 1,000,

Ivaluation process

The evaluation was carned out in Egypt lrom
29 January through 17 February 1988 and in-
cluded data collection in the project districts and
prepacation of a report, The terms ol reference
speciiied an evaluation ol how welt the program
wis implemented by examining the specitic tasks
carred out, deternunation ol the impact ol pra-
Aquantel on the previdence and itensity ot S,
ouisont and X, haematobiom inlection in
schoolchddreen and in the community, identih-
cation of problems occurring i implementing
the program as planned, and consideration of the
retevance of this control intervention 10 schis-
tosamusts control an the Nile Delta regron ol

Egym.

§ulndation of digenosis

S mansom. To determine the validity of the
diagnusis o1’ S, mansoni by mobile teams, results
Irom stool specimens examined by these teams
were compared with those rom a reference lab-
orstory, Mobile weams rather than sttic weams
were evaluated because they carried out - 0%

ol the stool and une examinanons performed
during the project, The ULS, Naval Medical Re-
senrch Unit No, 3 (NAMRU-J3) Parassology Di-
visnon participaied as the reference laboratory,

One hundred and hiltysseven stool spectmens
were rindomiby selecied o among those col.
lected durmg the surveys in schuools, Additson-
ally, one known N, mansont-negative s1ool spec-
men was obiined 1rom a member of the
evaluation team, Each specimen was divided into
3 cqual portions; | was examined by the mobite
team and the otber by the relerence lahoratory.
Specimens were (ransierred (0 the reference lab-
oratory by automobile and examined the next
day. The resulis of the readings Irom the 2 groups
were then compared.

T'o compare accuracy of microsconic diagno-
sis, thick smears were prepared from each pore
tion using the Kito-Katz teehnique, Thick smears
from portions processed and examined first by
cach mobile weam were recoded by the evaluation
team and sent to the reference laboratory and
vice versa, Nesther the relerence laboratory nor
the mobile weams knew the results of the other
nor could they determine which 3 slides came
from the same poruon, Egg counts obtained lrom
the triplicate smears were averaged, and these
averages were transformed 10 loganthms, The
geometric mean number of eggs/g feces (epg) ob-
tained from readings by the mobile teams and
by the reference laboratory were compared using
Student’s 7-test.

8. haemearobium. The Nytreel-liltravion tech-
nique used by the mobile teams in examining
urine samples 10r S, haematobinm was observed,
On randomly sclected specimens, 1 ol the weam
members examned the tilter under a nucroscope
1o verily the swcuracy of the diagnosis,

Data recording and analvsis

The results ol the stool and urine examinatons
were recorded by the nucroscopists. These re-
sults were Luter transterred to survey torms con.
taming sdditional patent information, including
name, age, sex, weight, and the number ol pra-
aguantel tablets given, A sample o HH) na.
crascopy records in each of' 6 schools (see below)
were examined 1o ascertain how stool and urnine
Cg counts lor specitic individuals corresponded
with those on the survey forms,

tHand-tabuwlated data summurics tloe all sur-
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veys) from cach ol the 6 schools and 4 villages
selected in the evaduanion (see below) were
checked by the evaluation wam. All individual
1ecords (found on the survey forms) included in
these summarnies were entered into i computer,
analysed, and compared wah hand-tabalated
dawa.

Coverage i the school surveys was assessed
by cbtanung records ot the number ol children
registered i the schookat the tme ol cach survey
and comparning those with the records from the
mobitie wams. Population estunates for matn and
siteline villages were obtained and compared with
the records ol ihe mobile weams. Records from
selected staue wams in the rural health centers
were reviewed to estimate population coverage
achieved by 1he statuie teams,

Impact on schistosonnass

Schools. Primary schools were siratified by
prevalence of sciustosonnasis (bath . imansom
and N, hacmatobuon) s the time ot the il
survey (2 50%. 30-89%, or 290%). One school
trom cach group was randomiy selected in cach
Jistricy, lor a wotas ot 6 schools. Duning the evat-
vation period, these 6 schools were visited by the
mobile eams. Al children were examined tor
schistosomiasis and. il necessary, treated exacily
Aas wias done in the earlier surveys, -«

Cohort. Records of previous surveys were used
10 wentily by name children examined during
cach survey, including the evaluation survey; a
cohort of 330 chidren could be identilied from
3 schoals tin | schoot i cohart could not be den-
tified), The results from cach survey were then
compared. -

Communny. To determine the impact ot schis-
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(TR RN

W R AR o A

e

443

tosomiasts on the community, satellite villages
were stratified according to the tme wnterval sinceé
the previous survey (<! year or 2| year). One
siateHite village in cach group was surveyed in
cach disteict during the evaluation period, tor a
i of 1 villages. Althougls the mobaide wiuns
systenutically exanuned the ol population, in-
cluding thuse fiving i larger villages, satelhie
vilfages were selected because therr size (~ 1,000
mhabiants) made it possible 10 re-examune the
restdents during the evaluanion

RESULTS
Valdanon of diggnosis

S, mansom. One hundred filty-eight speai-
mens were processed and examuned by both o
mobile 1eam and the reference laboratory, The
concordance of results based on a single Kato-
Katz smear s presented m Table 1. Agreement
was eacellent; Y0 specimens (37%) were positive
by both the team and the reterence faboratory,
and 37 specimens (36%) were negative 1 both,
In only 1l instances (7%) was there disagree-
ment, and the divergent resulis were equally dis-
tributed. The percentages of discordant results
are not statistically significant.

Epg counts obtained by reading triplicate
smears were also very similar, The mean epg wits
68.9 for slides examined by the mobile tcams
and £4.9 for those examined by the reference
laboratory. These differences were not statisti-
cally significant.

S, haematohium. The proportion of infection
caused by 8. haematobiunt in (he school survey
was much lower than that caused by 5. mansom
(Table 2). The syninge liltration technique used
by each of the mobiie teams was observed and
found to be performed correctly. However, Lu-
gol's iodine solution was not used 1o stam cggs
m the specimens prepared during the observa-
tion pertad. Spot checks of positive and negative
lilters by the evaluation team gave results 1den-
tical to those of the mohile teams.

Data recordhing and analysis

All egg counts had been accurately transcribzed
from the microscopy records 1o the survey and
treatment torms. Computer-generated data sum-
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Hon i the satethie villages was reduced even in
the villages survesed 1 osear kter (Fable 4 In
the village (0 whiere imtensis wis ngh imally,
s abvo edueed. The presadence of 8 e
cggdobnant ietecion wirs fow i gwese S candomily
selevied saeiboe sodlges Tloweser, o ihe 1ok

Shape (Y sl S Bacenitedagens sileciion was

FO"a boane prevalence and itensity were sige-
oy reduced it the tme ob the second sur-

vor moaths Later,

DISCUSSION

e concandanee between Libarory results
oblinacd by the mobide wams and thase of the
relerence Liboratory was eacellen. The demaone
strated atubiny ot the mobide tenns o dugnose

schustosominises correctly attests (o the quahity of

e and supervision the teams recesved and
lends credence 10 the data suggesting that the
progrim had o sigahicant impact on the preva-
fenee and mtensity ob schistosomises, [ was nu-
possible s the e avindable o evaluate the
dugnosue asccuriey of the suinie teams: there were
030 ruead hieadth centers i the 2 distriets, cach
with i team. However, static weams pertormed
<220 ol the total exanunations.” The atnhity to
diagnose schistosonnasis under lickd conditions
15 necessars  tor chemotherapy-based control
strategies. These data support those from other
arcas demaonstiiiing that schistosomasis can be
accuriteh dagnosed and treated under ticld con-
ditions,” **

Cosers was hagh i the schoob, Eugely be-
catnse the - aools were revistted unpl ol stadents
woere eaasuned Cooperaton was eacellent mnong
those attenhng on any given dav; santually every
child prosaded i stood and urine sample. How-
ever, i Fgyptoannd elsewhere, some school-age
children do not anend school and thus may not
be reached by such progriims, In this study, giels
were aabsent rom school more often than were
boys. Additionally, emigration ot students before
tollow-up exammations and retiisal to ake treat-
ment could abso alleer results, In some studics,
treatment compliance was less amd enygration
highest inoider (> 15 years) childeen.*? 1t is un-
likely that many schistosomiaisis control pro-
grams could evpend the necessary resources for
muluple visns 10 achieve the degree of coverage
attamed 1 tis progect. |

Populanon coverage by the siatic teams based
in rural health cemters was low. Fhe static teams
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were smaller than the mobile 1weams (4 persons
nstead of V), they had many other responsiinl-
ies an the eural health units, the wrnover of
personned (especially phiysicians) was rapid, and
physicins were onldy aviutuble part-tme. Mere
wity no ellecuye camgann 1o encourape peophe
tor gy to rarad et th umats 1oe diignosis imd et
ment of schistosomuasis, Indeed, most people ex-
pected that the mobude weams would move into
the commumity alter the school surveys were tin-
ished. Many villagers preferred (o awint the ar-
uval of moinle teams, However, in future inter.
ennons it would be dsthicult. 1f not impossible,
toagnore the potential contribution 1o sclisto-
somuss control ol the ~ 1,300 rural health cen-
1ers (potential statie teams) in the Nile Delna,
which are within convensent reach of the vist
mayorty of the rural inhabitants, An important
issue for futare planning 1s how and 10 what cx-
went these obstacies to the use of rural health units
van be avercome,

Ihere was a persistent redaction in the preve
alence and intensity of schistosomuisis infection
m schoolchildren and in the general population
as many as 3 yeas alier treaiment with prasa-
quantel. This elfect was most marked with S
haenvobium infecuons, in which both the prev-
alence and intenssity remained lower than base
line levels. The prevalence of S. mansons intee-
uons increased towards pre-treatment values,
while the intensity remiuned tow. Although the

elicacy of chemotherapy in reducing sequelae of

schistosomiasis over the long term wils not mea-

sured, the UNICEF Project aclieved its goal of

educing schistosome egg bardens in the urget
populihion. These results are conststent with those
o other resciarch projects in corroborating that
chemotherapy reduces high worm burdens (and
thus egg excretton), the nuyor risk factor tor dis-
case, tor relatively long periods of time.*' % In
only o few areas, mass chemotherapy has had
little etiect on morbidity and intensity of infec-
ton, possibly because o very high inlection
rates. '

Transmission ol . haematobium (in contrast
10 5. mansonm) was low, as evidenced by the
sustined reduction minfection prevalence. There
15 no ¢vidence that treatment with praziquantel
prevents reintection or decreases selectively the
tate of reinfection with S, haematobinm, Thus,
if the results were exclusively caused by the drug,
there should have been a sinmlar response with
8. mansoni. When resistance to reintection alter
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treatment of N, hacmatobien and S, mansom
has been demonsteated, older children (- 10
YEIES) appeir o e more resistant, probably due
10 acquired immunity; this would not have al-
teered the age groups in this evitluation (the ma-
Jurity were =4 years) 't However, this may
have been a Lictor m the more dramatie icdue-
tons ubserved in the o satetlite villages evalu-
ated. There was no evidence that selective treat-
ment lor S, haenratobuon, ¢.g., metnfonate, wias
grven between surveys,

This degree ot sustained low N, iuematotum
transmission fullowing chemotherapy has rarely
been observed and may be, in part, due 1o the
reduced nisk ol reintroduction of the parasile be-
cause of the background of reduced prevatence
i the region as well as the excellent chemother-
apy coverage achieved in the schools.”* Duning
the past 10 scars, the work of numerous investt-
"gators has coniermed that profound changes have
occurred i the Nile Detta i the epidemiology
ol sclustosomsasis, namely, o stnking decrease
i the distnbution and overall prevalence of S,
haematobim. ' 24 During the 1930s, the preve
alence ol S, haematobim was 60-70%. but by
1984 1t was only 7% in a sample of villages from
70 ol the 71 districts in the 8 governorates ot the
the Nile Delia.?? An equally remarkable decrease
in the populauon levels of Bulinus truncatus, the
vector snail, was associated with this decrease.
The dececiase i . pruncains may be related 1o
ccological alicrations caused by the long-term
process ol damnunag the Nile®*

The evaluation demonstrated that this school-
based chemotherapy program in Egypt was el-
fecnve. Control programs targeted 10 school-
children are relatively casy 10 organize and ad-
minister. Since childeen have the highest

prevalence and itensity ol schistosomiasis in-
ltection in Egypt,*” diagnosis and treatment of
children should reduce morindity. Similar stud-
ics 10 other countries have also demonstrated
that chemotherapy 10 schoolchmldren is a prac-
L strategy to reduce the prevalence, intensity,
and associated morbadity ol infection with .
hacmatobinm and S. mansons,**327 1 as clear
that praziquanted i1s not only a safe and ellective
drug against 8. mansond, but that it is well-ac-
cepted in village or school-based programs de-
spite the relatively common occurrence of tran-
sient, generally mild, side effects. In this project,
refusal of the drug was extremely rare. Indeed,
once programs were initiated 1n communitics,
there was widespread public demand lor diag-
nosis and chemotherapy. A number of issucs re-
mitin 10 be clarified, however. 11 is not known
how cost-cllective this strategy is in relation to
other ways ol'pm\;iding diagnosis and treatment.
How frequent it is necessary 1o re-treat 1s not
known, nor, correspondir gy, is there sullicient
cvidence 1o indicate the v ag-term impact on
morbidity if reinfection occurs.

Despite the fact that selected population chem-
otherapy may not interrunt transmission ol S,
mansoni, the intensity of infection in the pop-

ulation is reduced for relatively long periods of

time. Although prevalence may increase rapidly
alter chemotherapy as a consequence of re-in-
fection, the intensity of infection (and the mor-
bidity) tends to remain low for periods of =1
year. As seen in Table 2, the intensity of S. man-
soni infection in schoolchildren remains <'A that
of pre-treatment levels some 3 years alter chem-
otherapy. The obvious operational and financial
implication of these findings is that chemother-
apy coverage every 2-3 years may be etfective
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in reducing intensity and morbidity, 1hus greatly
reducing progranm costs,

The cost o praziguantel has dechined rapidly
wmoreeent years, and the irendconuinues, Fhedrug
v avadlabie v gosernmental channels ata great-
Ty seduced vosioand m e pravate secion i gy
the poce iy b redaced due 1o mense com-
petition i the plismaceatical industy Fhenap-
id dechine an the retind cost ol praaguantel vii
goseromental (~31.50 LLS, per weatment) and
presate (=% 3,00 per treatment) sources bring this
drug within reach of most of the Egyprain pop-
ulaton. Fuinther reductions i drug costs are an-
neipated.

Adequate population coverage jor diagnosis
and chemothenpy of sclustosomiiisis miay be
aclhiesed by bubding on the existing health nets
worh of cural heatth centers in the Deltiand by
linking ther diagnostic capabnliies with hoth
private and pubbe sources of chemotherapy.
Schustosomiass control can thus be wegristed
with the controt ol'other health problems. Recent
eaperience i the hughly successtul oead rehydra-
ton progeam i Egypt has demonstrated that the
mass media can be remarkably successtul 1n
mahiymg health-related behavior, specilicatly,
behavior relaed 10 acquisition ol medications
{e.g., oral rehydration salts), A sinular program
on schistosonuasis has been developed for Egyp-
tan tlevision, Fusthermore, 1 has been seen
that the privade sector (physicians and pharma-
cists) can respond to these demands ta a paratiel
tashion. The miyor obstacles to overcome are
motvating the population to seek diagnosis (since
S.dmons e tion 1s olten asympromatice) and
providing sehable and convenent dugnostic ser-
vices. Cansidesittion of witys 1o overcome these
obstacies may suggest reahistic and cost-cilective
approaches. For example, the dugnosie capi-
bilities o rural hesith centers mught be greatly
cihanced O werms of dccuriacy and volupe)
through maginative use of isismng, enhanced
supervision. hinancisl incentives, quality controt
ot 1esulls, and coordinanon of labotatory cipa-
bilitics wath community needs. Also, ways o en-
sure diugnosis ol inlection i focal schoolchildren
vould be descloped. Finally, cflorns to modily
behavior, particularly 1o young cluldren, to pre-
vent fecal and urine contamination of canals could
also be tned.

Appropnaie evaluation ol control programs 1s
necessary 1o understand the reisons for successes
and ladures and 10 maaimize the cost-ellective-

ness and the benetits denved from such pro-
grams. Documentanion of such interventions i
umporiant for future planning. A major issue in
duphicating the approach used here in other areas
15 the degree o wiuch the supervision, trasing,
and use of mobale wams can be rephicated,
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