EMH]J . Vol.16 No.10 - 2010 Eastern Mediterranean Health Journal
La Revue de Santé de la Méditerranée orientale

Integrated visceral leishmaniasis surveillance system
in primary care for children in Meshkin-Shahr district,
north-western Islamic Republic of Iran
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ABSTRACT In 2001 a visceral leishmaniasis (VL) surveillance system was set up for children aged <12 years in
the primary health system in Meshkin-Shahr district of Ardebil province, north-western Islamic Republic of
Iran. All cases with clinical signs and symptoms of VL and positive by the direct agglutination test were referred
for physical examination and treatment. The mean annual incidence of VL decreased significantly from 1.88
before (1985-2000) to 0.77 per 1000 child population after the intervention (2001-07). In a control area with no
surveillance, it increased from 0.11 to 0.23 per 1000. Early detection of VL using practical serological tests and
timely treatment of cases could decrease the mortality and morbidity rates of VL in endemic areas.

Systeme de surveillance intégrée de la leishmaniose viscérale dans les soins primaires pour les enfants dans
le district de Meshkin-Shahr, nord-ouest de la République islamique d’Iran

RESUME En 2001, un systéme de surveillance de la leishmaniose viscérale a été mis en place pour les enfants 4gés
de 0 a12 ans dans le systeme de santé primaire du district de Meshkin-Shahr, province d’Ardebil, nord-ouest de
la République islamique d’lIran. Tous les cas présentant des signes cliniques et des symptomes de leishmaniose
viscérale ainsi qu’une réaction positive au test d’agglutination directe étaient orientés en vue d’'un examen physique
et d’'un traitement. L'incidence annuelle moyenne de la leishmaniose viscérale a nettement diminué, passant de
1,88 avant l'intervention (1985-2000) a 0,77 pour 1000 enfants apres l'intervention (2001-2006). Elle a augmenté
dans une zone témoin sans surveillance, passant de 0,11 a 0,23 pour 1000 enfants. Un dépistage précoce de
la leishmaniose viscérale al'aide de tests sérologiques pratiques et une prise en charge rapide des cas permettraient
de réduire les taux de mortalité et de morbidité de la leishmaniose viscérale dans les zones endémiques.
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Introduction

Visceral leishmaniasis (VL )—caused
by Leishmania infantum LON-49
(GenBank accession no. EF653268)
in human and animal reservoirs—has
beenreported from different parts of the
Islamic Republic of Iran [1,2]. In recent
decades, VL has become an important
endemic disease among rural and semi-
nomadic populations in the north-west
of the country [1]. In a longitudinal,
cross-sectional seroepidemiological
study carried out during 1996-2006, a
total of 32 855 human serum samples
were collected from 4 geographical
zones of the Islamic Republic of Iran;
3574 samples (10.9%) were positive at
titres of > 1:3200. Almost 43% of the
samples were collected from Meshkin-
Shahr and Moghan districts in Ardebil
province in the north-west of the coun-
try [3], an area where health facilities
are not well-established and VL often
coexists with brucellosis, tuberculosis
and otherinfectious diseases. Moreover,
99.4% of the VL cases were in children
under 12 years of age.

A VL surveillance system for active
and passive case-finding was set up in
the villages of Meshkin-Shahr district
in 2001 to carry out early detection
in children aged under 12 years in the
primary stage of infection using sero-
logical methods [4] and to treat infected
individuals promptly to decrease the
mortality and morbidity rates of the
disease in endemic areas. In the present
study, the incidence of VL in children
in the intervention area was compared
before and after the intervention and
in a control area where the surveillance
system was not established.

Study design

In this longitudinal study a VL surveil-
lance system was established for chil-
dren < 12 years old in Meshkin-Shahr
district (intervention area) in 2001. The

annual incidence of VL in children of
this age group was compared over 2
periods, before (1985-2000) and after
the intervention (2001-06). In order to
control for ecological changes or chang-
es in living facilities that might affect
the VL incidence rate, an endemic area
adjoining Meshkin-Shahr was selected
where a VL surveillance system was not
established, Ahar district (control area).
The annual incidence of VL in this area
was similarly compared over the period
for which relevant data were available,
both before (1992—-2000) and after the
intervention (2001-06) and with the
incidence in the intervention area.

Study area

Meshkin-Shahr district is located in
the north-west of the Islamic Republic
of Iran. It covers an area of approxi-
mately 1530 km* and its population is
estimated to be 237 585, among whom
29.7% are settled in urban areas and
70.3% live in 323 rural areas. Meshkin-
Shahr is an important endemic focus of
VL in the Islamic Republic of Tran and
several VL studies have been conducted
in this area [5,6]. The control villages in
Ahar district have similar ecology and
socioeconomic characteristics to the

Meshkin-Shahr villages.

Health services in the study areas are
delivered through the district health net-
work, consisting of a local hospital and a
few health centres in the city, and health
centres with health houses in rural areas.
The health house (khanch behdasht) is
the first level of rural health services and
covers several satellite villages with simi-
lar cultural and social characteristics to a
range of about 1500 m. One of the most
important activities of health workers
(behvarz) in the health houses is local
disease control and data collection.

The second level is the rural health
centre (RHC) situated in a village and
covering a population up to 7500. It
is run by a medically trained doctor
(usually a general physician). The main
functions of the RHC are to provide
backup services to rural health houses,

offer diagnostic and treatment services
to cases referred by the behvarz and refer
those needing more specialist care to
the district health centre (DHC) or
district hospital.

The third level in the rural health
network is the DHC, which is mainly
concerned with the supervision and co-
ordination of the activities of RHCs and
liaison with more specialized district

hospitals.

The data for this study were col-
lected by trained behvarz in the health
houses, trained technicians in the RHCs
and medically trained physicians in the
DHC and district hospitals.

Sample collection

There were around 100 behvarz during
2001-07 serving an average popula-
tion of Meshkin-Shahr of 179 000 with
29 868 children aged < 12 years . In the
control area there were 117 behvarz for
an average population of 237 585 and
23062 children < 12 years.

The behvarz of all health houses in
Meshkin-Shahr district were trained to
recognize and refer all suspected cases
of VL to an RHC. Finger-prick blood
samples were collected onto filter paper
by the behvarz from children who were
suspected ofhaving VL, i.e. if they had all
3 of the clinical symptoms: abdominal
distension, paleness and fever of at least
2 weeks duration [5,7]. In Meshkin-
Shar districts where the number of VL
cases was high, active case-finding and
investigation of the animal reservoir
hosts, particularly stray and owned dogs,
were also carried out.

The blood samples were sent first to
the RHC then to the local VL laboratory
in the DHC where they were tested us-
ing the direct agglutination test (DAT)
by trained technicians. Seropositive pa-
tients were referred to a paediatrician or
general physician in the only hospital in
Meshkin-Shahr city for further physical
examination and treatment. Some chil-
dren were referred to private or public
physicians in Meshkin-Shahr. In some
cases, bone marrow aspirates were also
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obtained for the detection of Leshmania
spp. from patients with clinical signs and
symptoms of VL but with no positive
DAT results. All confirmed cases, i.e.
those with positive DAT and clinical
manifestations of VL (fever, paleness,
anaemia, splenomegaly and hepatome-
galy), were referred to the DHC to re-
ceive appropriate treatment. Pentavalent
antimony in meglumine antimoniate
(Glucantime, Rorer Rhone-Poulenc
Specia, Paris, France) was administered
intramuscularly at 20 mg/kg body
weight daily for 21-28 days.

Since, the VL surveillance system
had not been set up in the control area,
the incidence was estimated from clini-
cal features, response to the treatment
and occasionally DAT (only in sympto-
matic patients).

DAT antigen preparation and
serological tests
DAT was developed as a simple, reli-
able, cost-effective tool for diagnosis
and epidemiological surveys of VL in
human and canine reservoirs in the
[slamic Republic of Iran [3,4,8-10].
DAT Leishmania antigen was sup-
plied by the Protozoology Unit of the
Department of Medical Parasitology
and Mycology at the School of Public
Health, Tehran University of Medical
Sciences [3,10]. All the collected serum
samples were tested by DAT. Initially,
for screening purposes, 2 dilutions of
serum samples (1:800 and 1:3200)
were tested with Leishmania antibod-
ies. If both of these dilutions were

positive, samples with titres 1:300 were
diluted further to give endpoint titres of
1:102 400. Control wells with negative
serum samples and known negative
and positive controls were tested on
each plate daily. The positive standard
control was prepared from the serum
of humans with L. infantum infection
from the endemic areas, confirmed by
microscopy, culture, animal inocula-
tion and 1:102 400 DAT titres. A titre
of > 1:3200 was used as the cut-off
point for human Leishmania infection,
as determined in our previous studies

[1,3,10].

Statistical analysis

The mean annual incidence of VL per
1000 population aged < 12 years old
based on positive DAT accompanied by
clinical signs and symptoms and relative
risk of the disease with 95% confidence
interval (CI) were calculated. Data were
compared in the periods before and
after establishment of surveillance in
Meshkin-Shahr villages and with data
from the control area. Analyses were
done using the chi-squared, t-test and
paired t-tests with SPSS software, ver-
sion 13.5. P-value < 0.05 was considered
statistically significant.

During 2001-06 a total of 3977 human
serum samples were collected from
children suspected of having VL in the
intervention area. The seroprevalence
rate at titres > 1:3200 was 4.15%.
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Table 1 shows the incidence of VL
in children < 12 years old, based on
positive DAT and clinical signs and
symptoms, in the intervention and
control areas before and after the inven-
tion started in 2001. The mean annual
incidence of VL decreased significantly
from 1.88 per 1000 population aged
< 12 years in the period before the inter-
vention (1985-2000) [S] to 0.77 per
1000 after the intervention (2001-07)
(P <0.001). In the control area, the
mean annual incidence of VL increased
significantly from 0.11 per 1000 popula-
tion aged < 12 years in the period before
2001 (1992-2000) [S] to 0.23 per
1000 in the period after the intervention
(2001-07) (P < 0.005).

Figure 1 shows the mean annual
incidence each year in the interven-
tion and control areas for the period
2001-07, i.e. after the intervention.

During the intervention period,
there were only 2 registered deaths
due to VL in the intervention area
(including an 8-year-old boy who did
not tolerate meglumine antimoniate
or amphotericin B), while at least 10
deaths caused by VL were registered in
the intervention area before the surveil-
lance intervention. The annual mortal-
ity rate due to VL in children up to 12
years in the intervention area decreased
significantly from 0.16 per 1000 before
to 0.009 per 1000 population aged < 12
years after the intervention (P < 0.001).
About 20 deaths due to VL in children
up to 15 years old were registered in the
control villages during this period.

Table 1 Visceral leishmaniasis (VL) case detection among children <12 years of age in the intervention area (Meshkin-Shahr
district) and control area (Ahar district) before and after establishment of the VL surveillance system

Study area

VL cases
detected?
No.

1798
68

Intervention area

Control area

Before intervention

After intervention RR 95% ClI P-value
Mean annual VL cases Mean annual
incidence detected® incidence
(/1000 children No. (/1000 children
<12 years) <12 years)
1.88 161 0.77 0.43 0.28-0.68 < 0.001
0.11 69 0.23 2.06 0.28-1.72 <0.001

Periods of data collection: intervention area 1985-2000; control area 1992-2000.
bPeriods of data collection: intervention area 2001-2007; control area 2001-2007.

RR = relative risk; Cl = confidence interval.




e sl

Allsasdl

2.0 -
1.8 -

1.6 -
1.4 -
1.2+
1.0 -
0.8
0.6 -
0.4

0.2
0.0

Mean annual incidence (/1000 children)

— e Intervention

— - — Control

=~
T L4 T T 1

2001 2002 2003

2004 2005 2006 2007

Year

Figure 1 Mean annual incidence of visceral leishmaniasis (VL) per 1000 children
aged <12 years in the intervention area (Meshkin-Shahr district) and control area
(Ahar district) after establishment of the VL surveillance system

Discussion

Control of zoonotic visceral leishma-
niasis (ZVL) is difficult and the cur-
rent control strategies for ZVL rely on

reservoir and vector control, the use
of insecticide-impregnated materials
to prevent insect bites, and active case
detection with appropriate treatment
to avoid the spread of infection [11,12].
Despite the evidence from experimental
studies of a decreased incidence of ZVL
in both dogs and children following
serological screening of dogs and killing
of seropositive animals, the efficiency
and acceptability of control strategies
for ZVL are still debated [13,14]. Treat-
ing infected dogs is not an effective
control strategy, as relapses are frequent
and dogs can regain infection weeks
after treatment, despite showing clinical
cure [15]. Moreover the widespread
veterinary use of VL drugs might lead to
the development of resistant strains of
the parasite. A new control approach is
the use of deltamethrin-treated collars,
which reduced the risk of infection in
dogs by 54% and in children by 43% ina
study conducted in the Islamic Republic
of Iran [16]. Anti-leishmanial vaccines
are unfortunately not yet available [17].

Although phlebotomine sand-flies are

still susceptible to insecticides, unfor-
tunately the disease quickly re-emerges
when the spraying campaigns are dis-
continued. Therefore early case-finding
and treatment of VL is still an essential
component of reducing VL mortality
and morbidity rates [ 18].

Our findings showed that mean an-
nual incidence of symptomatic cases of
VL decreased significantly from 1.88
per 1000 to 0.77 per 1000 in children
< 12 years old in the periods before
and after the intervention respectively,
whereas in the control villages, the
mean annual incidence of the disease
increased significantly from 0.11 per
1000 to 0.23 per 1000 respectively. Our
results suggest that establishment of a
VL surveillance system can decrease the
incidence of VL.

A pilot study to control VL in the
focus of Meshkin-Shahr carried out by
Nadim et al. in 1991-92 showed that
this combined method for control of
ZVL (case detection, destruction of
stray dogs as well as seopositive owner-
ship dogs, vector control and public
health education) was very effective in
this area [unpublished report to WHO
Special Programme for Research and
Training in Tropical Diseases (TDR),
project no: 910191]. Although early

detection of VL in humans is effective
in prevention of death due VL and in
reducing the incidence of the disease,
it cannot completely eliminate the dis-
ease by stopping the transmission cycle.
Mohebali et al. showed that 14.2%) of
domestic dogs in the villages of endemic
areas of the Islamic Republic of Iran
were positive by DAT [2]. Furthermore,
the type of construction of houses in vil-
lages and the semi-nomadic life of part
of the population play an essential role
in the transmission cycle of VL.

As the clinical manifestations of VL
have low specificity, confirmatory tests
are required to decide which patients
should be treated. Such tests should not
only be highly sensitive—as VL is a fatal
condition—but also need to be highly
specific because the current drugs used
to treat VL are toxic [12]. DAT has
been specifically developed for field use
and has been extensively validated in
most endemicareas [8,9]. Thirty studies
were included in a recent meta-analysis,
which gave sensitivity and specificity
estimates for DAT of 94.8% (95% CI:
92.7%-96.4%) and 85.9% (95% ClI:
72.3%-93.4%) respectively [19]. In our
study, we used DAT to support the VL
surveillance system because it is simpler
than many other tests and suitable for
field activities. It should be noted that
a positive DAT result in endemic areas
must be combined with specific clini-
cal manifestations of VL such as mild
fever (at least 2 weeks), paleness and
anaemia, splenomegaly, hepatomegaly
and lymphadenopathy to be considered
as VL [S].

We faced some challenges in carry-
ing out routine serological testing due to
variations in different batches of DA an-
tigen, the lack of a cold-chain supply for
transport of antigen, the need for serial
dilutions of blood or serum samples and
also the relatively long incubation time
(18 hours) for reading the test results. A
variant of DAT—the fast agglutination
screening test—is very practical under
field or rural conditions, and can be used
in the future to screen large populations
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of suspected children in a shorter time
(2-3hours) [20,21].
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