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Abstract

Introduction: Rabies, a deadly neurotropic infection
caused by the rabies virus, remains a significant public
health concern globally. Despite its preventable nature
through vaccination, tens of thousands of deaths occur
annually, particularly affecting children under 15. rabies is
virtually 100% fatal. Morocco, despite a national strategy,
continues to report cases. This study aims to describe the
epidemiological profile of human rabies in Morocco over
seven years (2015-2021).

Materials and methods: This is a nationwide retrospec-
tive descriptive study using epidemiological surveillance
data from the Ministry of Health and Social Protection, pro-
viding information on the distribution, demographics, and
characteristics of rabies cases recorded between 2015 and
2021.

Results: Over the seven-year period studied, Morocco
recorded 120 cases of rabies, with 96 affecting males. The
annual average was 17.1 cases, reaching its peak in 2019
with 22 cases and its lowest point in 2020 with 9 cases.
Children under 9 years old accounted for 35.8% of all cases,
and 72.4% of the cases originated from rural areas. The dog
was the main vector (87.2%). Despite the implementation
of preventive measures, unfortunately, all cases resulted in
fatalities.

Conclusion: This study highlights the persistence of the
rabies threat in Morocco despite national initiatives, em-
phasizing the importance of strengthening targeted efforts
in prevention and education, especially for children, men,
and individuals living in rural areas, while addressing the
challenges associated with post-exposure prophylaxis.
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Introduction

The Rabies Virus (RABV), classified within the family Rhab-
doviridae under the genus Lyssavirus, is a neurotropic infec-
tion impacting the Central Nervous System (CNS) in both hu-
mans and animals [1]. This zoonotic viral disease is preventable
through vaccination. Despite its preventable nature, rabies still
results in tens of thousands of deaths annually, with children
under the age of 15 (5 to 14 years old) accounting for 40% of
the fatalities [2].

Rabies is observed in 150 countries and on all continents ex-
cept Antarctica [3], with the African continent being particularly
affected, witnessing an estimated 25,000 deaths every year [4].

Dogs are the primary carriers of the rabies virus, responsible
for transmission to humans in the vast majority of cases (99%)
[5], who contract the virus from other dogs or wild animals [6].
The virus is typically transmitted through saliva, mainly follow-
ing a bite, but it can also occur through direct contact of saliva
with mucous membranes (eyes, mouth, or open wounds) [5],
with a significantly higher risk of transmission following bites
compared to licking (5 to 80% versus 0.1 to 1%) [7], and sever-
ity that varies depending on the location of the bite and the
amount of virus present in the animal’s saliva [8].

After viral transmission, the Rhabdovirus spreads from
the peripheral nervous system to the central nervous system,
causing encephalomyelitis [9]. Initial symptoms include fever,
discomfort, headaches, progressing to anxiety and delirium
[10,11]. A tingling sensation at the bite site is typical [12]. The
virus targets highly innervated areas before migrating to the
CNS [1]. Hypersalivation leads to hydrophobia, with spasms
triggered by the sight, taste, or sound of water [13]. The infec-
tion results in immediate death due to the collapse of the nerv-
ous system [14]. Namely, once clinical symptoms appear, rabies
is virtually 100% fatal [5].

The spread of rabies can be almost entirely prevented
through wound care provided within the first 3 hours following
exposure to the virus [15], which should be accompanied by the
administration of rabies serum and rabies vaccine [16]. Mean-
while, the diagnosis is primarily clinical and based on the suc-
cession of the following three stages: prodromal, excitement,
and paralysis [17].

In 2015, four international organizations — the World Health
Organization (WHO), the World Organisation for Animal Health
(OIE), the Food and Agriculture Organization of the United Na-
tions (FAQ), and the Global Alliance for Rabies Control (GARC)
- joined forces and launched a program to achieve “zero human
deaths from dog-transmitted rabies by 2030” [18].

In Morocco, despite the existence of a national strategy to
combat rabies, the spread persists, with an annual average of
400 cases of animal rabies and 20 cases of human rabies re-
corded in the country [19]. The primary goal of this program
is to eliminate dog-transmitted rabies by approximately 2025.
The program is structured around key components, including
epidemiological surveillance, prevention (mass vaccination of
dogs, post-exposure prophylaxis, health policing), medical care
for rabies cases (symptomatic treatment), and lastly, education,
awareness, and training of professionals across relevant depart-
ments [19].

This study aims to describe the epidemiological profile of hu-
man rabies in Morocco over a period of 7 years (2015-2021).

Materials and methods
Study design

This is a nationwide retrospective descriptive study, utiliz-
ing data recorded by the National Directorate of Epidemiology
and Disease Control (DEDC) of the Ministry of Health and Social
Protection in Rabat. The focus is on rabies cases over a 7-year
period, from January 1, 2015, to December 31, 2021.

In this study, we included all patients declared with rabies
across the kingdom’s diverse healthcare facilities, while exclud-
ing patients not officially declared and all unusable data.

Data collection

Data were collected from computerized records using the
Excel software of the DEDC. An exploitation sheet was created
to study parameters such as age, gender, urban or rural origin,
region, hospitalization status, biting animal, vaccination status,
administration of antiserum, and vital prognosis.

Statistical analysis

A descriptive analysis was conducted, describing qualitative
variables using percentages and quantitative variables using
mean and standard deviation.

Statistical analysis was performed using version 26 of the
SPSS software.

Results

Over a seven-year period from January 2015 to December
2021, Morocco recorded a total of 120 rabies cases distributed
throughout the entire kingdom, with an average of 17.1+4.2
cases. The year 2020 recorded the lowest number of cases,
with 9, while the year 2019 recorded the highest number with
22 cases (Figure 1 illustrates the distribution of the number of
reported cases over the years).

Figure 2 illustrates the distribution of reported rabies cases
in Morocco over the seven-year study period, categorized by
age. Notably, children under 9 years old accounted for over one-
third of the cases (35.8%), followed by those aged between 10
and 19 years, constituting 26.7% of the cases. Individuals aged
over 60 years accounted for 12.5% of the cases, while those
aged between 20 and 29 years were the least affected, repre-
senting only 2.5% of the cases.

Figure 3 presents the annual distribution of rabies cases in
Morocco from 2015 to 2021, categorized by age groups. It is
observed that, for the majority of years, the age group of 0to 9
years is most frequently affected, occasionally replaced by the
age group of 10 to 19 years. In contrast, the age groups of 20 to
29 years and 30 to 39 years were generally the least affected.

Figure 4 depicts the distribution of rabies cases in Morocco,
categorized by gender and year. It is observed that, with the ex-
ception of the year 2020, where the number of cases was nearly
equal between men and women, all other years consistently re-
corded a significantly higher number of cases in men compared
to women, with a total of 96 men compared to 21 women.

According to the data in Table 1, illustrating the general char-
acteristics of rabies cases in Morocco, it is noted that the major-
ity of cases originated from rural areas (72.4%), with the Mar-
rakech Safi and Rabat Salé Kenitra regions recording the highest
number of cases (18.8% each), followed by the Sous Massa
region (16.2%), Casablanca Settat (14.5%), and Fés Meknés
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(10.2%). In contrast, the regions of Dakhla Oued Eddahab and
Laayoun Sakia El Hamra reported no cases throughout the study
period. Dogs emerge as the primary vectors of rabies, contribut-
ing to 87.2% of cases, followed by cats (11.1%). Regarding case
management, it is noteworthy that the majority (90.3%) were
hospitalized, 50% were vaccinated, and 16.4% received antise-
rum. Unfortunately, all cases recorded have resulted in fatali-
ties.
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Figure 1: Number of reported rabies cases in Morocco over the
years.
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Figure 2: Distribution of reported rabies cases in Morocco
based on the age of patients.
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Figure 3: Annual distribution of rabies cases in Morocco from
2015 to 2021 categorized by age groups.

Discussion

The main objective of this study is to describe the epidemio-
logical profile of human rabies in Morocco over a period of 7
years, and it was observed that during this period, Morocco re-
corded 120 cases of human rabies, with an average of 17.1+4.2
cases. This allows us to suggest that rabies continues to de-
crease in Morocco, given that the latest estimates report an an-
nual average of 20 cases of human rabies [19].

However, it is worth noting that the observed average during
the period of our study is influenced by the 9 cases recorded
in the year 2020, a period during which the Moroccan and in-
ternational healthcare systems were impacted by the COVID-19
pandemic, Since the WHO declared globally that approximately
half of essential health services have been disrupted [20].

In our study, dog bites constituted the main source of rabies,
accounting for 87.2% of reported cases, most likely due to the
presence of stray dogs, a problem observed not only in Moroc-
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Figure 4: Distribution of reported rabies cases in Morocco
based the gender of patients (N = 117).

Table 1: Geographic and Clinical Characteristics of Rabies Cases

in Morocco.
N (%)
Origin (N = 116) Rural 84 (72.4)
Urban 32 (27.6)
Marrakech Safi 22 (18.8)
Rabat Salé Kenitra 22 (18.8)
Sous Massa 19 (16.2)
Casablanca Settat 17 (14.5)
Fes Meknes 12 (10.2)
Tangier Tetouan Al Hoceima 08 (6.8)
Region (N =117)
Beni Mellal Khenifra 07 (6.0)
Draa Tafilaat 05 (4.3)
Oriental Region 03(2.7)
Guelmim Oued Noun 02 (1.7)
Dakhla Oued Eddahab 00 (0.0)
Laayoun Sakia El Hamra 00 (0.0)
Dog 102 (87,2)
Biting Animal Cat 13(11.1)
(N=117) Rat 01(0.8)
Donkey 01(0.8)
Hospitalisation Yes 93 (90.3)
(N=103) No 10(9.7)
Vaccination Status | Vaccinated 40 (50)
(N =80) Unvaccinated 40 (50)
Administration Yes 12 (16.4)
of antiserum (N
-73) No 61(83.6)
Yes 100 (100)
Deaths (N = 100)
No 0(0)

co [21], but in other countries on the African continent such
as Tunisia, in which a study demonstrated that the increase in
the incidence of rabies in dogs was attributed to the rise in the
number of stray dogs [22]. Stray dogs in Asia and Africa play a
significant role in human infection [23], with these continents
being responsible for the majority of global human rabies cases
[24,25].

Children and adolescents accounted for almost two-thirds of
the recorded cases of rabies in our study. These findings align
with those of a study conducted at Dhaka Hospital in Bangla-
desh, where children aged 14 and under represented 59.5% of
all cases recorded at the hospital [26]. Additionally, an Indian
study showed that rabies was statistically higher among chil-
dren aged 5to 14 [27]. These prevalence rates can be explained
by the fact that the small size of children increases the risk of
bites near the head and neck, raising the likelihood of devel-
oping the disease more rapidly in the absence of timely and
appropriate treatment. Moreover, there is an increased expo-
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sure of these age groups to stray animals, coupled with limited
knowledge or awareness of how to prevent contact with these
animals. This emphasizes the importance of targeted initiatives
in education and vaccination against rabies, especially for chil-
dren and young adults.

The gender-based disparities in rabies exposure observed in
our study, where men constituted 82.05% of the cases, can be
explained by cultural, occupational, and behavioral factors pre-
disposing men to more frequent contact with potential rabies
vectors. Additionally, an increase in knowledge levels among
women compared to men was observed, as demonstrated in a
Moroccan study conducted in El Jadida region [28]. This study
assessed the knowledge, attitudes, and practices of residents
regarding rabies and concluded that women had a higher level
of knowledge than men. Different international studies have
shown that the prevalence of rabies is higher in men than in
women [26,27,29]. This underscores the need to develop pre-
vention and education programs specifically targeting men re-
garding rabies.

The geographic distribution of rabies cases in Morocco high-
lights a predominance of cases in rural areas (72.4%). In this
regard, a Moroccan review of regulatory texts on rabies pub-
lished between 1913 and 2014 in the Moroccan Official Jour-
nal showed that 80% of the reports originated from rural areas,
with only 20% from urban areas [30]. Similar trends have been
noted in China, where human rabies cases were largely report-
ed in eastern and southern regions, suggesting a relationship
between rural zones and rabies outbreaks [31].

According to the WHO, anyone suspected of exposure to ra-
bies must be treated immediately to prevent the onset of clini-
cal symptoms and death. The treatment depends on the level
of exposure; in case of light contact with animals (category 1),
no prophylaxis is necessary. For minor scratches (category 1),
immediate vaccination is recommended. In the case of severe
exposure, such as significant bites or scratches (category Ill), it
is advised to opt for immediate vaccination and the administra-
tion of rabies immunoglobulins to prevent rabies [32]. In our
study, only 50% of cases were vaccinated, and 16.4% received
administration of rabies immunoglobulins. These low rates can
be explained by the delayed consultation among exposed indi-
viduals, given that in Morocco, preventive measures are man-
datory for all individuals post-exposure to a suspicious animal.
This includes immediate washing and local care, vaccination on
days 0, 7, and 21, and serum therapy as indicated. However,
for cases of human rabies that sought medical attention after
the onset of symptoms, only symptomatic treatment is recom-
mended [19]. This suggests that the majority of rabies cases di-
agnosed during our study consulted only after the appearance
of symptoms, which contraindicates any possibility of vaccina-
tion or serum therapy.

According to the World Organisation for Animal Health, ra-
bies causes the death of 59,000 people annually, with over 95%
of these deaths occurring in Africa and Asia. It is a 100% fatal dis-
ease in both humans and animals. This aligns with the findings
of our study, as all reported cases of rabies resulted in death.

Conclusion

This research highlights the persistence of the rabies threat
in Morocco despite national initiatives. While the observed de-
crease in cases indicates progress, challenges persist, particu-
larly among children, men, and in rural areas, necessitating a

multifaceted approach. As Morocco works towards rabies elimi-
nation, these findings offer valuable insights to optimize strate-
gies and prioritize interventions in the ongoing battle against
this preventable yet deadly disease.

Recommendations

o To enable Morocco to achieve its goal of eradicating rabies
by 2025, several recommendations can be considered, in-
cludinEstablishing regular mechanisms for collecting data
on the canine population, particularly dogs.

o Mandating regular and independent evaluations of the
national rabies control program to enhance strategies for
disease prevention and control.

o Strengthening communication campaigns on rabies
through various channels, including traditional media and
digital platforms.

o Intensifying awareness campaigns focused on preventive
practices, with an emphasis on at-risk populations such as
children, men, and rural communities.

o Educating pet owners about the importance of vaccination
and facilitating access to vaccination services.

o Facilitating coordination between the sectors of animal
health and human health by strengthening partnerships
and promoting the exchange of information.

o Enforcing hygiene standards in slaughterhouses and public
dumps through regular inspections to ensure compliance
with established norms.

o Developing strategic supply plans to ensure the constant
availability of rabies vaccines and treatments.

o Implementing continuous training programs for medi-
cal and paramedical personnel involved in post-exposure
prophylaxis, as well as personnel involved in rabies man-
agement in various sectors.

o Establishing automated monitoring systems to ensure pa-
tients’ compliance with the post-exposure prophylaxis pro-
tocol.

Ethical considerations

Data collection was approved by the DEDC director (Dr. Mo-
hammed Youbi), with respect for patient anonymity and the
confidentiality of their information.
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