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ABSTRACT

Background: In early 2014, Morocco took steps to prevent the Middle East respiratory syndrome disease from
entering into the country. Several facilities have been equipped to accommodate suspected cases. We aimed to report
the plan prepared by Morocco to prevent the importation of this infection and to evaluate our experience in the
monitoring of suspected cases.

Methods: We analyze the data on the forms of surveillance witch collect demographic informations, symptoms,
hospitalization, travel history, risk contacts and MERS-CoV test results.

Results: Since 2014, 152 patients were addressed to the Mohammed 5 Military Teaching Hospital for suspicion of
MERS-CoV. The compliance with the suspect case definition was positive in 78 cases. Of these patients, 93.6% were
Moroccans. All of them came from the Middle East and 77% returned from a Hajj trip. The most reported symptoms
were fever (92.3%) and cough (84.6%). The most reported underlying conditions were asthma (17.9%) and diabetes
(12.8%). All of these patients were negative for RT-PCR detection of MERS-CoV.

Conclusions: Moroccan pilgrims go to Hajj despite the warnings of the WHO. To date, Morocco has not reported any
cases of MERS-CoV. Overall, the management plan to prevent importation and transmission of MERS-Cov is
satisfactory.
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INTRODUCTION Most MERS patients developed severe respiratory

MERS-CoV, is a particular strain of coronavirus. It has
been named "Coronavirus Middle East Respiratory
Syndrome or Coronavirus Syndrome, (MERS-CoV)"
because cases of this viral infection first appeared in
September 2012 in a patient with fatal pneumonia in
Saudi Arabia.! Subsequent investigation showed that
MERS-CoV infection had occurred in Jordan in April
2012 among a cluster of patients with pneumonia.’

symptoms with fever, cough and shortness of breath.® In
addition, the most serious cases were reported among
patients with health issues, such as cancer, diabetes or
kidney disease.*

At the end of June 2018, 2,229 laboratory-confirmed
cases of human infection with MERS-CoV have been
reported to WHO from 27 countries, including at least
791 deaths and a fatality rate of 38.7%.°
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In order to prevent the spread of this new virus across the
planet, the World Health Organization (WHOQO) has
encouraged countries, especially those hosting large
numbers of travelers or migrant workers from the Middle
East, to create or strengthen infection control measures in
health facilities and maintain a high level of vigilance.®

In accordance with these recommendations, the Inter-
ministerial Committee for the Control of Emerging and
Re-emerging Diseases and the Ministry of Health of the
Kingdom of Morocco took steps in early 2014 to prevent
the introduction of the disease into the country and,
where appropriate, circumscribe its transmission.”

Among these provisions, a national preparedness and
response plan was drawn up.® The main objective of the
epidemiological surveillance was to assess the risk of
introducing MERS-CoV into the territory, detect cases
early, investigate cases and follow up contacts.

To this end, in addition to strengthening health care
facilities and isolation units, four medical biology
laboratories were provided with adequate diagnostic
means.

We present in this article the result of the surveillance
activity of MERS-CoV in the Center of Virology and
Infectious and tropical Diseases, the Laboratory of
Research and Biosafety and the Laboratory of virology of
the Mohammed 5 Military Teaching Hospital and we
discuss the strategy implemented.

METHODS

In 2013, the Ministry of Health of Morocco began to
inform the population about the risk of traveling to Saudi
Arabia and in particular to Mecca for Hajj or Umrah. It
informed them of the facilities they were advised to
report to before and after the trip. It also informed
population about the management of patients and
suspected cases and airport control.**

At international airports of Morocco, health authorities
have set up close medical units. Pilgrims and people
returning from the Middle East presented with respiratory
symptoms and having an epidemiological link, in
accordance with the cases definition of the WHO
guidance, were enrolled through active screening at these
points of entry."" Self reported cases who developed
symptoms within 14 days of arrival were included in
sample collection along with admitted patients.

Suspected patients were referred to the surveillance unit
in the hospital and could either be hospitalized in an
intensive care unit or in a medical isolation unit or
monitored by an outpatient unit. Patients were kept in the
isolation unit in individual rooms until the MERS-CoV
detection results came out.

After several attempts, in 2014, a commercial kit for the
detection of MERS-CoV by reverse transcription real-

time PCR (rRT-PCR) was validated for use in screening,
allowing the deployment of the test in the laboratories
around the world.*®*® The assay is intended for detection
of MERS-CoV RNA in respiratory, serum, and stool
samples. Laboratories participating in the surveillance
network in Morocco received a batch of The
PrimerDesign™ genesig HCoV 2012 kits (Primerdesign
Ltd, Cambridge, United Kingdom). The surveillance
network then began collecting data and specimen on
suspected cases and arranging consultations and MERS-
CoV tests, where indicated.

Most of the time, the test was performed on samples
taken by naso-oropharyngeal swabbing.

Suspect cases were reported using a simplified form
consisting mainly of checkboxes.

The form was prepared and updated on the basis of WHO
recommendations.™ Since it started to be used, the short
form has been revised twice to reflect the changes.

The form collects demographic information (sex, age),
symptoms (Fever, Cough, Myalgia...) hospitalization
(medical or intensive cares), travel history, risk contacts,
risk factors and underlying conditions (asthma,
diabetes...), influenza vaccine history, and MERS-CoV
test results.

In accordance with the Moroccan “Acute and severe
respiratory infections and Influenza Sentinel Surveillance
Procedures Manual” several infections and common
respiratory pathogens were tested (e.g., influenza viruses
A and B, Para-influenza, Adenovirus, RSV,
Mycobacterium, S. pneumoniae ...)°

The data collected on the form was entered into an
SPSS® version 17.0 software database (IBM
Corporation, New York, United States).

The surveillance data presented in this article corresponds
to the analysis of the results of the study on the forms.

RESULTS

From April 2014 to December 2017, at least 152 people
were addressed to the monitoring unit for consultation.
The suspect case definition was valid in 78 cases
(51.3%). The remaining 74 cases (48.6%) had clinical or
travel data inconsistent with the suspect case definition.
The evolution of the number of Hajj and the number of
suspect cases in the years 2014, 2015, 2016 and 2017 is
presented in Table 1 and Figure 1.

Suspected cases were mostly Moroccans (n=73, 93.6%)
followed by Saudis (n =3, 3.8%) and Emiratis (n =2,
2.6%). Almost all suspected cases reported traveling to
Morocco from Saudi Arabia (n=77, 98.7%), only one
patient came from the United Arab Emirates (n=1, 1.3%).
Other characteristics are described in Table 2.
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Table 1: Evolution by years of the number of Hajj and humber of suspected cases for MERS-CoV.

Number of Hajj in the year [15] Number of suspected cases Pourcentage (%)
2014 34 100 30 38.5
2015 26 000 22 28.2
2016 25 600 13 16.7
2017 32000 13 16.7
Total 117 700 78 100.0

Table 2: Characteristics of suspected cases for MERS-CoV.

‘ Characteristic Value n (%) ‘
Sex Male n (%) / Female n (%) 43 (55.1) / 35 (44.9)
Median age, y (range) 53 (14-87)
Age distribution
<30 3(3.8)
31-40 9 (11.5)
41-50 21 (26.9)
51-60 23 (29.5)
>61 22 (28.2)
Reason for travel
Hajj or Umrah 60 (77%)
Other reasons 18 (23%)
Specific job classification
Housewife 21 (26.9)
Withdrawal 15 (19.2)
Fonctionnary 15 (19.2)
Military 7(9.0)
Diplomat 5 (6.4)
Businessman 4(5.1)
Health care worker 3(3.9
Pilot 3(3.8)
Butler 2 (2.6)
Teacher 2 (2.6)
Scoolboy 1(1.3)
Underlying condition
Asthma 14 (17.9)
Diabetes 10 (12.8)
Hypertension 9 (11.5)
Chronic pulmonary disease 7(9.0)
Neoplasia 5 (6.4)
Immunosuppression 5 (6.4)
Cardiac disease 5 (6.4)
Hepatitis / Cirrhosis 2 (2.6)
Pregnant 2 (2.6)
Renal disease 2 (2.6)
Others 5 (6.4)
No Risk Factor 12 (15.4)
Hospitalized 75 (96.1)
Intensive care unit 46 (61.3)
Medical Unit 29 (38.6)
No Hospitalization 3(4.0)
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Characteristic

Value N (%)

Symptom
Fever 72 (92.3)
Cough 66 (84.6)
Myalgia and Arthralgia 63 (80.8)
Headache 50 (64.1)
Rhinorrhea 45 (57.7)
Shortness of breath 37 (47.4)
Chills 23 (29.4)
Nausea or Vomiting 16 (20.5)
Conjunctivitis 13 (16.7)
Diarrhea 4 (5.1)
Vaccination history (among all suspected cases)
Seasonal flu vaccine of the current year 49 (56.3)
Seasonal flu vaccine of the last year 34 (43.5)
Pneumococcal vaccine 16 (20.5)
Other respiratory pathogens tested
Influenza viruses A 16 (20.5)
Influenza viruses B 3(3.8)
Others (not reported)
Died 0 (0.0)
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Figure 1: Number of suspected cases tested for MERS-CoV reported by month of the years 2014, 2015, 2016 and
2017: The suspected cases were reported during the month of Hajj or the one immediately following.

In our series, 77% (n=60) of patients declared traveling to
the Middle East for Hajj or Umrah. Of these, 70% (n=42)
reported being vaccinated against influenza. Also, 33.3%
(n=26) were over 65 years old. Of these, 34.6% (n=9)
reported being vaccinated against Streptococcus
pneumoniae.

More than half the patients (n=46, 59%) reported having
had close contact with a patient or recently ill traveler
from the Arabian Peninsula or neighboring countries
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within 14 days of the onset of symptoms. Only 13
(13.7%) did not report suspicious contact and 19 (24.4%)
did not know if contact occurred.

Among all patients, 75 (96.1%) were hospitalized either
in the intensive care unit (n=46, 61.3%) when their
condition required specific medication or mechanical
ventilation, or were referred in an isolated medical unit
(n=29, 38.6%).
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The most commonly reported symptoms were fever
(n=72, 92.3%), cough (n=66, 84.6%), and Myalgia and
Arthralgia (n=63, 80.8%). Other symptoms are shown in
Table 2. The most commonly reported underlying
conditions among the suspected cases were asthma
(n=14, 17.9%) and diabetes (n=10, 12.8%). No deaths
were reported.

All suspected patients tested negative for RT-PCR
detection of MERS-CoV. Subsequently, after consulting
the files of the patients suspected for MERS-CoV, the
most commonly detected pathogens were influenza A
(n=16, 20.5%).

DISCUSSION

The majority of laboratory-confirmed cases of MERS-
CoV was reported from Saudi Arabia (n=1853/2229,
83%).°

MERS-CoV is currently limited to Middle Eastern
countries, and many countries have reported travel-
related cases: United Kingdom, France, Tunisia, United
States, and others.'®?

Between Morocco and Middle Eastern countries,
especially Saudi Arabia, economic, diplomatic and family
relations are highly developed and citizens travel between
the two countries is very frequent in addition to the
annual pilgrimage to Mecca for Hajj and Umrah.

In September 2014, 25 600 Moroccan pilgrims planned to
go to Mecca to perform Hajj, despite the warnings of the
World Health Organization (WHQO) and of the Moroccan
Ministry of Health.? The risk of contracting the disease is
significant for pilgrims and therefore the Kingdom of
Morocco has mobilized its health authorities to prevent
infection among pilgrims and prevent its importation.

From that date until December 2017, 62% (n=49) of the
suspected cases were reported during the month of Hajj
or the one immediately following. In our series, the
number of suspected patients reported in 2014 and 2015
was higher than the number of patients reported in 2016
and 2017. This is in line with the evolution of the humber
of confirmed cases in Saudi Arabia and the world.*
Actions to take during and after Umrah or Hajj, WHO
alerts and criteria for defining probable cases as defined
by WHO as well as the recommendations defined by the
national plan seem to have been effectively respected.?

The collection of information concerning the profession,
the recent history of travel to the Middle East and
contacts with sick people during the evaluation of persons
suffering from respiratory diseases was properly carried
out. The forms were properly filled out (n=75, 95%) and
few missing observations were to be found in the patient
registration files.

The management of the suspect patients included
treatments, molecular diagnosis of MERS-CoV but also
quarantining the patient in individual chambers.
However, three patients were not isolated in the unit
dedicated to this purpose but rather in their own home
after recommending that they avoid all contact with other
people and wear a respiratory mask.

Management of patients hospitalized for suspicion of
MERS-Cov is a major health challenge. These patients
are initially treated for acute febrile respiratory illness but
also as carriers of MERS-CoV infection with all that this
entails in terms of logistics, additional costs, workload
and medical and nursing staff.”®

National plan was used to assist state health departments
in identifying patients for the evaluation and screening of
MERS-CoV infection. However, it was acceptable to
consider testing MERS-CoV even when some features of
the plan were not present, particularly in the presence of
strong clinical or epidemiological judgment for suspicion
of MERS-CoV.

There was no evidence of MERS-CoV carriage among
pilgrims, suggesting no events of acquisition of MERS-
CoV infection during the Hajj with other pilgrims and/ or
contact with local people. MERS-CoV infection may be
missed among returning pilgrims if they recover
spontaneously  without attending any healthcare
establishments. This is the whole role of serological tests
that have not been performed in our series and are needed
to determine the seroconversion state and establish signs
of infection.

The National Plan also recommends strengthening the
surveillance of Severe Acute Respiratory Infections and
testing common respiratory pathogens (e.g., influenza
viruses) in accordance with the “Acute and severe
respiratory infections and Influenza Sentinel Surveillance
Procedures Manual”. Some suspected cases of our series
benefited from these determinations according to the
clinical indication and the analyzes provided evidence
that most of these patients were infected with the
influenza virus. Indeed, in our strategy of surveillance
and for a better clinico-virological correlation, the
detection of the other etiological agents needs to be
enhanced.

To improve protection against MERS-CoV and other
respiratory infections in people with chronic conditions,
the introduction of a targeted vaccination strategy is
essential. For example, for high-risk groups such as
individuals with chronic diseases, people aged 65 and
over, and pregnant women, the Advisory Committee on
Immunization Practices (ACIP) recommends vaccination
against seasonal influenza.*? Immunization coverage
for Moroccans traveling to the Middle East and especially
for Hajj or Umrah should be expanded.
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CONCLUSION

There is no doubt that MERS-CoV remains a serious
threat and has represented a significant public health
impact in the affected countries and the management plan
adopted by Morocco must be maintained and
strengthened. Although no positive case has been
reported so far, population, pilgrims and physicians
should be constantly aware of the threat caused by
MERS-CoV.

The diagnostic management of the suspected cases
should be completed, first, by the serological test for the
detection of IgG and M, and second, by testing other
common respiratory pathogen agents.
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