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Abstract

Introduction: visceral leishmaniasis (VL) represents
the most serious and severe form of leishmaniasis
in Northern Morocco. In this context, the
objective of this study was to describe the
epidemiological profile of VL in the Tangier
Tetouan Al-Hoceima region from 2009 to 2018.
Methods: the epidemiologic data was collected
from April 28", 2019 to February 2™, 2020 from
files and investigation reports of cases.
Additionally, annual reports for VL from the health
services and provincial laboratories of parasitology
were consulted. The analysis was conducted using
statistical package for the social sciences (SPSS)
v26 software. Results: the study included 304
cases. Chefchaouen province was the highest
endemic area (54.5%). The cases in the spring
reached 36.5% and were characterized by age <5
years old (78.8%), male gender (M/F=1.3) and
rural residents (91.4%). The number of inhabitants
per household of cases was >5 persons (68.5%). A
total of 94.3% and 98% had no suspect cases
around or in their homes, respectively. Farmers
accounted for 74.5% of cases. Signs of fever were
present in 17.4% of cases, with 67.3% of these
cases presenting these signs for a duration of more
than 30 days. A total of 64.2% cases were
diagnosed within a month. The serological test
was used for diagnosis in 67.1% of cases and for
the treatment, glunantime® was used in all cases
(100%). Conclusion: to eliminate the VL infection,
it's necessary to monitor the entomological,
mammalogical investigation. Also, to activate the
Integrated Vector Control Management
Committee at the most endemic province and to
inform the community as well as the professionals
of health about the VL control measures. A
correlational study of the VL socio-economic and
climate factors is recommended.

Introduction

Visceral leishmaniasis (VL) is a neglected tropical
disease (NTD) that can become fatal in the
absence of adequate treatment. The World Health

Organization, has set the goal of eliminating 85%
of VL infections in endemic countries by the year
2030 [1]. Annually, VL infection affects 50,000 to
90,000 new cases worldwide, with only 24-45% of
cases being reported [2]. In 2019, 90% of cases
occurred in Ethiopia, Eritrea, India, Irag, Kenya,
Nepal, Somalia, South Sudan, and Sudan [3]. The
vital VL infection due to Leishmania parasite (L.
infantum, L. chagasi, L. donovani) and much more
by other species of cutaneous leishmaniasis such
as L. tropica [4-6]. In general, two noso-
geographical types of VL are detected: the
anthroponotic (kala-azar) and the zoonotic VL [7].
The first is due to L. Donovani and spreads in
Eastern Africa and the Indian subcontinent [7]. The
second is caused by L. infantum, and it has
appeared in the Middle East, South America and
the Mediterranean region [7]. In these last areas,
600 to 2000 VL cases are registered per year [8].
Although, 85% of VL cases are declared only in
Iraq [8]. In Morocco, VL has been resurgence since
the 1990s, and it is a notifiable disease since 1995
according to the Ministerial letter (No. 68395)
of the Health and Social Protection Ministry
(MHSP) [9]. Two years later, in 1997, the health
program  for leishmaniasis control  was
launched [9]. For its distribution, the VL infection
is rife in subhumid areas of the north and is
spreading towards the center of Morocco [10-12].
It’s known, caused by L. infantum as a zoonotic
infection in the country [12-14]. In 2014, the
national incidence was at 0.4 cases per
100000 habitants [12]. Yearly, the VL number of
cases is estimated at an average of 100 cases per
year [10-12]. From 2008 to 2017, the VL
constituted 3% of leishmaniasis cases [15]. In
2019, its reported 91 cases of VL and in 2020, only
69 cases have been declared with an
underestimate of 50% of cases due to COVID-19
outbreak [3,16]. In the same year (2020), 14 cases
were reported in the Tangier Tetouan Al-Hoceima
region (TTA) in northern Morocco [16]. This
region includes the most active VL focus in
Morocco [12,17]. In fact, Chefchaouen province of
TTA region has been maintaining the first endemic
position at regional and national levels [12,17]. Up
to now, the VL Morocco program is a passively
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reporting cases [9]. Diagnosis confirmation is
based on serology examination and the treatment
of the pentavalent antimonial group [9,18]. The
aim of our study is to describe the epidemiological
profile of VL infection in the most affected region
(TTA) of the country from 2009 to 2018 by
studying the new characteristics of the infection.

Methods

Study design: our epidemiological study is a
descriptive retrospective and transversal study
employing a quantitative approach from 2009 to
2018.

Setting: our epidemiological study is carried out
from 28/04/2019 to 18/02/2020 in the TTA region.
This region had a surface area of 16 010 km”with 3
857 442 inhabitants in 2021 and includes 8
provinces (Ouezzane, Tetouan, Tangier-Assilah,
Larache, Fahse-Anjra, M’Dig- Fnideq, Chefchaouen
and Al-Hoceima) [13]. It contributes to 25.2% of
the Gross Domestic Product [19].

Participants: all declared positive cases of VL
infection to the Ministry of Health and social
protection by Tangier Tetouan Al-Hoceima
regional direction.

Variables: the examined variables were qualitative
and quantitative. It were related to different
aspects. The spatial-temporal aspect was
considered in the distribution by province,
months, years, seasons, and incidence of cases.
The sociodemographic and economic aspects were
described in terms of age, areas of provenance,
gender, number of inhabitants per household,
duration of habitation, secondary residence,
movement out of locality profession, and type of
profession. The entourage and clinical aspects
were measured by the known cases in home,
known cases in surrounding, suspects cases in
home, dogs at home, dog in locality, rodents in
homes or entourage, diagnostic test, delay of
diagnosis, clinical signs, fever duration and
treatment variables.

Data collection: data for the years 2009-2018
were collected from the files and survey reports
around the cases of VL. The complete data were
extracted from provincial parasitology laboratory
reports, as well as from termly and annual reports.
The Primary Health Care Network of the Provincial
Health Delegation and the Parasitic Diseases
Department of the Ministry of Health and Social
Protection (MHSP) were constituted the
establishments where the data were obtained. All
the Data was included in Excel software.

Study size: all the 304 declared VL cases in the TTA
region during the period of study were included.

Statistical methods: a descriptive data analysis
was conducted before for all the collected
epidemiology Data. SPSS v.24 (IBM SPSS Advanced
Statistics 24.0 Z125-5543-05), Xlstat and Excel
were used to do the analysis.

Results

Spatial distribution: in the TTA region, 304 cases
were included in the study during 2009-2018
(Table 1). A total of 98.7% of the cases were
passively detected and 85% of the cases were
indigenous origin. A total of 165 cases (54.3%)
were recorded in the province of Chefchaouen, 67
of cases in province of Al-Hoceima (22%) and 37 of
cases in Ouezzane (12.2%) (Table 1, Figure 1A). At
Chefchaouen, the district of Bni Selmane is the
most affected and has recorded 9.6% of the
province cases (Figure 1B).

Temporal distribution: in 2010, the maximum
number of cases in the region was recorded. This
figure was 47 cases, which represents 15.5% of the
total cases in the period 2009-2018 (Table 1). The
highest incidence of the disease in the TTA region
was observed in 2010, with 1.8 cases per 100,000
inhabitants (Figure 2) and the annual mean of VL
incidence was 0.87 cases per 100,000 inhabitants
(Figure 2). The monthly distribution of cases
showed that 14.5% of cases (44) were recorded in
March (Table 1). The season with the highest
number of cases was spring, with 111 cases,
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followed by winter, with 75 cases, representing
36.5% and 24.7% of the total, respectively (Table
1).

Socio-economic characteristics: Table 2 shows
that 78.8% of VL cases (235) were < 5 years old.
The median age was 2 (1, 4) years. The sex ratio
(M/F=1.3) was in favor of the Males and a total of
277 of cases were in rural areas, which represents
91.4% of total cases (Table 2). The number of
inhabitants per household was >5 persons for
68.5% of the total cases. Cases without profession
accounted for 66. 5% of the cases (109), while the
cases with profession were farmers in the majority
(74.5% of 41 cases) (Table 2).

Demographic characteristics: the median duration
of residency in the localities of cases was 2 (1-3)
years. The percent of 96.8% of cases (180) had no
secondary residence outside their localities. Added
that, 172 of cases were not traveling at the time of
the infection onset (Table 2).

Clinical characteristics: the majority (99.1%) of the
cases (210) were affected for the first time (Table
2). The most common clinical signs were fever for
191 of cases. The splenomegaly and pallor were
for 190 of cases (Table 2). The part of 67.3% of
cases had a fever duration of < 30 days (35) (Table
3). For the diagnostic delay and diagnosis test,
64.2% of cases were diagnosed in more than a
month (122) and 204 of the cases were confirmed
by serological examination. The treatment in
95.8% of cases was in a general mode (203) and
the use of Glunantime® was in all cases (Table 3).

Entourage characteristics: the investigation of
cases showed that 94.3% of 123 and 98% of 102
cases had no known or suspects cases around or in
their homes. Also, 98.1% and 95.1% of 103 cases
had no known or suspects cases in their entourage
(Table 3). Concerning the reservoir of infection,
67.9% of 112 cases had dogs in their homes, with a
number <2 dogs for 85.5% of 76 cases. In addition,
98.1% of cases had dogs (109) in their localities of
residence. Rodents existed in and around homes
for 67.1% of cases (53) (Table 3).

Discussion

The results of our study indicate that VL infection
continues to represent a significant public health
concern in the TTA region from 2009 to 2018,
particularly in Chefchaouen province. This
situation has been previously documented in
studies conducted between 1990 and 2014 and
between 1997 and 2018 [12,17]. Indeed, the TTA
region in addition to the Taza province (was
included in the region before) in the north of
Morocco, accounted for 65% of the national cases
with 20% of the cases in Chefchaouen [12].
Chefchaouen province maintained the first
endemic position not only within the TTA region,
but also for the all Moroccan regions [12,17]. The
provinces of Al-Hoceima and Ouezzane were
reported endemic since 2000 as active national
focuses of VL and continue to be according to our
results [10]. In Morocco, geographically, VL
disease follows two axes, from the north to the
East and from the center to the south, which
includes the endemic provinces in the TTA
region [10]. The temporal distribution
demonstrated that the incidence in TTA region
was ranged from 1.8 case/100,000 inhabitants in
2010 to 0.4 case/100,000 inhabitants in 2018. In
Algeria, an incidence below 0.5 case per 100,000
inhabitants was registered annually between 1998
and 2008 [20]. Furthermore, in Tunisia, the
incidence was 1.04 cases/100,000 inhabitants,
while in Turkey, the incidence ranged from 1.6 to
8.5 cases/100,000 inhabitants, which was
higher than that observed in our country
(Morocco) [21,22]. The variation in terms of
incidence depends on the underreporting degree
across the health system of countries [20]. For the
number of cases, the maximum number was in the
spring season and more specifically in March. In
general, the monthly and seasonal distribution of
cases is closely linked to climatic conditions [23].
Its influence the density of the vector, the host
and the transmission cycle of the parasite [23]. In
Morocco, the recovery of the vector's activity after
the winter season and the increase in its activity in
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the summer affect the distribution of the sandfly
vector infection [23].

This activity continues throughout the warm
seasons [24]. The socio-economic profile was
characterized by an age < 5 years. Also, the male
gender, rural origin and cases without profession
were observed. The farmer was the most detected
occupation for the cases with profession. In the
first hand and for the variable of age, childhood
was reported in Morocco and Maghreb
studies [17,21,25]. The disease could be increased
by malnutrition and low immune status [26,27]. It
depends on the implication degree of
SLC11A1/NRAMP1 gene in the susceptibility or the
resistance to VL infection among children [28].
Added to that, the VL disease creates a failure of
the lipoprotein metabolism system [29].
Conversely, in France a study of VL program from
2001 to 2003 showed a mean age of 35 years of VL
patient, however, 56% of them were adults with
immunosuppression status [30]. On the other
hand, male cases have been described in Morocco
as well as in Sudan and Ethiopia [17,27,31]. This
has been explained by physiological differences
between the sexes [31]. In Brazil, the females had
a double risk to have the VL infection due to L.
chagasi [32]. For rural residence, it is known as an
area of infection in Morocco [12,17]. The
deterioration of living conditions supports the
appearance of VL infection in this area [33].
Concerning the profession of cases, the patients
without occupation are characterized by also low
income, promoting the VL infection [34]. In the
last and for the observed farmers patient in our
study, the contact activities with reservoir animals
and vectors increase their risk to be infected by
the VL disease [31]. Demographically, the VL cases
were characterized by a high number of
inhabitants per household living. This may lead
to the deterioration of living and housing
conditions that contribute to the appearance of VL
infection [33]. Also, the cases had lived in their
localities for more than one year and hadn’t a
secondary residence outside. The cases weren't
displaced when they were affected. In Europe as

well, the VL cases were reported without
displacement or external travel [35].

Clinically, the cases initially presented with
splenomegaly and pallor. The duration of the fever
was < 30 days. They were diagnosed in more than
one month by serological testing and treated with
the Glunantime® treatment. The VL parasite
attacks first-line  immune cells, including
macrophages, which are present in high numbers
in the spleen, causing splenomegaly [36]. In
addition, the parasitism of the bone marrow leads
to pancytopenia (a decrease in the production of
blood elements) and the appearance of pallor [36].
The diagnosis test and treatment are supported by
the Leishmaniasis health program [9]. In TTA
region, the diagnosed delay for 64.2% was more
than a month. In Algeria, this delay was 0-2
months for 50% cases and 30.1% of cases have
exceeded 3 months [20]. This similar delay was
observed in Tunisia and in Italy [21,37]. The lag
time between signs and diagnosis may be referred
to the misperception about the infection (for
parents and doctors) [38] and access problems to
health services [34]. Our study described the
absence of suspected and known cases of VL in the
home and entourage of the cases. This description
was confirmed against the autochthonous origin
of the infection [9]. Also, the Investigation showed
the existence of dogs and rodents (VL reservoirs)
in the entourage of cases. The domestic dog is the
main reservoir of the L. infantun parasite in
Morocco [39,40]. The dog is a source of blood food
for the vector even in minimal parasitic charge and
in the expectant form of the infection [41-43]. In
other contexts, the presence of other reservoirs
has been demonstrated, as in Brazil (cats) and
Bangladesh (domestic cattle and goats) [44,45].
The existence of animals around and near houses
promotes contamination by infection [46]. It is
therefore necessary to update mammalogical and
entomological surveys in northern Morocco to
identify new reservoirs and possible vector
species.
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Conclusion

In conclusion, our investigation was able to
highlight the epidemiological profile of VL
infection in the TTA region, with the persistence of
Chefchaouen as the endemic province. Thus, the
implementation of control and prevention
measures against VL is necessary. Firstly, it is
pertinent to monitor the entomological,
mammalogical evolution of the vector and the
reservoir in the region and throughout the
country. At the provincial level, it will be important
to activate the Integrated Vector Control
Management Committee. Also, it is necessary to
inform the community as well as the professionals
of health about the VL control measures. Finally,
it’s important to strengthen the research of the
vaccine for humans, which has shown promising
results which can be effective in the elimination of
VL on national and international levels.

What is known about this topic

e The World Health Organization and the
Morocco Ministry of Health and Social
protection have insisted on in the
adaptation of the preventing actions of the
health program and the elimination of VL
infection due to L. infantum the infection by
2030;

e The North of Morocco is still an endemic
area for visceral leishmaniasis infection
from the beginning of the prevention
program in Morocco.

What this study adds

e The visceral leishmaniasis infection
continues to be an important health
problem in North Morocco especially in
Chefchaouen as a national and regional
endemic area;

e The less of socio-economic cases level, the
deterioration of living conditions and the
presence of dogs and rodents (reservoir of
VL) in the entourage house of cases,
supports the appearance of visceral
leishmaniasis infection;

e Qur output will be used to adapt the
preventive actions health program and
eliminate the infection by 2030.
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Figure 1: spatial distribution of visceral
leishmaniasis cases in Tangier Tetouan Al-Hoceima
region by province; A) by Chefchaouen district; B)
2009-2018

Figure 2: distribution of visceral leishmaniasis
incidence in Tangier Tetouan Al-Hoceima region;
2009-2018
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Table 1: spatial-temporal characteristics of VL cases in TTA region; 2009-2018
Variable(n) Frequency Percent (%)
Screening type (n=304)

Active 4 1.4
Passive 299 98.7
Origin of infection (n=287)

Indigenous 244 85.0
Imported 43 15,0
Province (n=304)

Al-Hoceima 67 22.0
Chefchaouen 165 54.3
Larache 5 1.6
M'dig-Fnideq 12 3.9
Ouezzane 37 12.2
Fahse-Anjra 0 0.0
Tangier-Assilah 4 1.3
Tetouan 14 4.6
Years (n=304)

2009 33 10.9
2010 47 15.5
2011 40 1.2
2012 34 11.2
2013 37 12.2
2014 18 5.9
2015 18 5.9
2016 33 10.9
2017 26 8.6
2018 18 5.9
Months (n=304)

January 23 7.6
February 37 12.2
March 44 14.5
April 35 11.5
May 32 10.5
June 25 8.2
July 29 9.5
August 15 4.9
September 14 4.6
October 18 5.9
November 17 5.9
December 15 4.9
Seasons (n=304)

Autumn 49 16.1
Summer 69 22.7
Winter 75 24.7
Spring 111 36.5
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Table 2: socio-economic and clinical characteristics of VL cases in TTA region; 2009-2018
Variable(n) Frequency Percent(%)
Age(n=298)

<5years 235 78.8
>5years 63 21.2
Gender (n=304)

Female 131 43.1
Male 173 56.9
Residence (n=303)

Rural 277 914
Urban 26 8.5
Profession(n=64)

Without 109 66.5
With 55 335
With profession(n=41)

Farmers 41 74.5
Students 5 9.1
Workers 9 16.4
Duration of residence (n=111)

<1year 27 24.3
>lyear 84 75.7
Number of persons per household (n=165)

<5 persons 52 31.5
>5 persons 113 68.5
Secondary residence (n=186)

No 180 96.8
Yes 6 3.2
Movement out of locality (n=191)

No 172 90.1
Yes 19 9.9
Affected for the first time (n=212)

No 2 0.9
Yes 210 99.1
Clinical signs (195)

Fever 191 17.4
Pallor 190 17.3
Splenomegaly 190 17.3
Adenopathy 118 10.7
Slimming 173 15.7
Hepatomegaly 129 11.7
Anemia 109 9.9
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Table 3: clinical and entourage characteristics of VL cases in TTA region; 2009-2018
Variable (n) Frequency Percent (%)
Fever duration (n=52)

<30 days 35 67.3
>30 days 17 32.7
Diagnostic test(n=264)

Skin smear 4 1.3
Serology test 204 67.1
Bone marrow smear 54 17.9
Biopsy 3 1.0
CBC 8 2.7
Delay of diagnosis*(n=190)

<1month 68 35.8
>1month 122 64.2
Treatment (n=275)

Glunantime® 275 100.0
Treatment modality (n=212)

Local 9 4.2
General 203 95.8
Known cases in home (n=123)

No 116 94.3
Yes 7 5.7
Known cases in surrounding (n=103)

No 101 98.1
Yes 2 1.9
Suspects cases in home (n=102)

No 100 98.0
Yes 2 2.0
Suspects cases in entourage (n=103)

No 98 95.1
Yes 5 4.9
Dogs at home (n=112)

No 36 32.1
Yes 76 67.9
Number of dogs (n=76)

>2dogs 11 14.5
< 2dogs 65 85.5
Dogs in locality (n=106)

No 2 19
Yes 104 98.1
Rodents in homes or entourage (n=79)

No 26 329
Yes 53 67.1
* The delay between the onset of symptoms and the confirmed diagnosis of VL disease
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Figure 1: spatial distribution of visceral leishmaniasis cases in Tangier Tetouan Al-Hoceima region by
province; A) by Chefchaouen district; B) 2009-2018
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Figure 2: distribution of visceral leishmaniasis incidence in Tangier Tetouan Al-Hoceima

region; 2009-2018
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