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ABSTRACT Between 19 April and 23 June 2015, 52 laboratory-confirmed cases of Middle East Respiratory 
Syndrome due to coronavirus (MERS) were reported from Al-Ahssa region, eastern Saudi Arabia. The first seven 
cases occurred in one family; these were followed by 45 cases in three public hospitals. The objectives of this 
investigation were to describe the epidemiological characteristic of the cluster and identify potential risk factors 
and control measures to be instituted to prevent further occurrence of MERS. We obtained the medical records 
of all confirmed cases, interviewed the members of the affected household and reviewed the actions taken by 
the health authorities. All the cases were connected. The index case was a 62-year-old man with a history of close 
contact with dromedary camels; three of the seven infected family members and 18 people in hospitals died 
(case-fatality rate, 40.4%). The median incubation period was about 6 days. The cluster of cases appeared to be 
due to high exposure to MERS, delayed diagnosis, inadequate risk communication and inadequate compliance 
of hospital health workers and visitors with infection prevention and control measures.

فاشية للمتلازمة التنفسية الشرق أوسطية بسبب فيروس كورونا في منطقة الأحساء بالمملكة العربية السعودية، 2015
حســن المهــدي البــرى، محمــد نجيــب عبــد الله، حســن الأربــش، زينــب الشــايب، ســامي عبــد الوهــاب العــي، زكــي العبــد اللطيــف، حســن البخيــت، عثــان 

محمــد عبــد الله، معتــز عبــد الباقــي محمــد، هايــل العبــدلي، محمــد شــاهد، آنــا لينــا لوهينيفــا، عبــد العزيــز عبــد الله بــن ســعيد
ــاً مــن المتلازمــة التنفســية الــرق أوســطية  ــة مؤكــدة مختبري ــاغ عــن 52 حال ــم الإب ــران مــن عــام 2015 ت ــن 19 أبريل/نيســان و 23 يونيو/حزي ــا ب الخلاصــة: م
بســبب فــروس كورونــا مــن منطقــة الأحســاء، شرق المملكــة العربيــة الســعودية. حدثــت الحــالات الســبعة الأولى في عائلــة واحــدة، وأعقــب ذلــك 45 حالــة في 
ثلاثــة مستشــفيات عامــة. وكانــت أهــداف هــذا الاســتقصاء وصــف الخصائــص الوبائيــة للعنقــود وتحديــد عوامــل الخطــر المحتملــة وتدابــر المكافحــة التــي يتعــن 
وضعهــا للوقايــة مــن حــدوث مزيــد مــن حــالات المتلازمــة التنفســية الــرق أوســطية بــن العاملــن. حصلنــا عــى الســجلات الطبيــة لجميــع الحــالات المؤكــدة، 
وأجرينــا مقابــات مــع أفــراد الأسر المصابــة، واســتعرضنا الإجــراءات التــي اتخذتهــا الســلطات الصحيــة. ووجدنــا أن جميع الحــالات كانــت مرتبطة ببعضهــا. وكانت 
الحالــة الدالــة لرجــل يبلــغ مــن العمــر 62 عامــاً لديــه تاريــخ تمــاس وثيــق مــع جمــال وحيــدة الســنام، تــوفي ثلاثــة مــن أفــراد الأسرة المصابــن الســبعة و 18 شــخصاً 
في المستشــفيات )معــدل الوفيــات مــا بــن الحــالات، %40.4(. وكان متوســط فــرة الحضانــة حــوالي 6 أيــام. ويبــدو أن عنقــود الحــالات يرجــع إلى التعــرض الكبــر 

للفــروس، وعــدم كفايــة الإبــاغ عــن المخاطــر، وعــدم كفايــة امتثــال العاملــن الصحيــن في المستشــفيات والــزوار لتدابــر الوقايــة مــن العــدوى ومكافحتهــا.

Arabie saoudite : flambée de syndrome respiratoire du Moyen-Orient (MERS) causé par le coronavirus dans 
la région d’Al-Ahssa en 2015

Entre le 19 avril et le 23 juin 2015, 52 cas confirmés en laboratoire de syndrome respiratoire du Moyen-
Orient (MERS) causé par le coronavirus ont été notifiés dans la région d’Al-Ahssa, partie orientale de l’Arabie 
saoudite. Les sept premiers cas sont survenus dans une seule famille ; ils ont été suivis de 45 cas déclarés dans 
trois hôpitaux publics. Cette investigation avait pour objectifs de détailler les caractéristiques épidémiologiques 
de ce groupe de cas et d’identifier les facteurs de risque potentiels ainsi que les mesures de lutte à mettre en 
place afin d’empêcher la survenue de nouveaux cas de MERS. Nous avons consulté les dossiers médicaux de 
l’ensemble des cas confirmés, avons interrogé les membres des foyers touchés et passé en revue les interventions 
entreprises par les autorités sanitaires. Tous les cas étaient reliés entre eux. Le cas indicateur était un homme 
de 62 ans ayant eu des contacts étroits avec des dromadaires ; trois des sept membres infectés de la famille et 
18 patients hospitalisés sont décédés (taux de létalité : 40,4 %). La période d’incubation médiane était d’environ 
6 jours. Le groupe de cas était vraisemblablement dû à une forte exposition au MERS, associée à un diagnostic 
tardif, une communication sur les risques inappropriée et une mauvaise observance des mesures de prévention 
et de lutte contre les infections par les personnels de santé de l’hôpital et les visiteurs.
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Introduction

Middle East Respiratory Syndrome 
(MERS) is a viral respiratory disease 
associated with high case fatality rate 
(1). Primary human infections have 
been linked to direct or indirect expo-
sure to dromedary camels infected with 
MERS coronavirus (MERS-CoV) in 
Saudi Arabia, Qatar and UAE (2–7). 
More than 85% of cases of MERS have 
been reported from Saudi Arabia (8). 
Major outbreaks of MERS occurred 
in health care facilities ranging from 
asymptomatic or mild illnesses to severe 
acute respiratory disease and death; 
the severe presentations of the disease 
occur among the elderly, the immuno-
compromised, and people with chronic 
underlying illnesses and are associated 
with a high fatality rate (9–12). To-date, 
no sustained human-to-human trans-
mission has been documented (8).

On 20 April 2015, a case of MERS 
was reported in Al-Ahssa of eastern 
Saudi Arabia, followed by six confirmed 
cases in the same family of the index 
case. By 23 June 2015, a total of 52 lab-
oratory-confirmed cases had been re-
ported in the region, 45 secondary cases 
being reported in three public hospitals; 
and eight asymptomatic infections were 
found among health care workers.

Ministry of Health (MoH), Saudi 
Arabia deployed a joint mission with 
World Health Organization (WHO) 
to the region to investigate the outbreak 
to describe the epidemiological char-
acteristics of the outbreak, to identify 
potential risk factors for the occurrence 
of the familial cluster of cases and the 
secondary cases in health care facilities 
and to identify the control measures 
to be instituted to prevent further no-
socomial infections, including risk and 
outbreak communication.

Material and methods

Background

Al-Ahssa is the largest province in Saudi 
Arabia, covering 534 000 km2, with a 
population of 1 063 112 in 2010. It has 
a dry, tropical climate, with a 5-month 
summer and a relatively cold winter. In 
addition to agricultural activities, there 
is intensive livestock-raising, making Al-
Ahssa one of the major food producing 
areas of Saudi Arabia. There are three 
public hospitals in Al-Ahssa: Hospital 
A, B and C.

Sources of data

A complete list of all laboratory-con-
firmed cases of MERs was obtained 
from the Department of Preventive 
Medicine, Al-Ahssa General Direc-
torate for Health Affairs. MERs diag-
nosis was conducted using Real-time 
reverse-transcription Polymerase 
Chain Reaction (rRT-PCR) assays for 
testing nasopharyngeal swabs and other 
lower respiratory specimens (13). Ad-
ditional data were extracted from case 
investigation forms completed by field 
epidemiologists in Al-Ahssa region, by 
reviewing the medical records of the 
cases, by examining the log of messages 
and correspondence on “WhatsApp” 
among the health authorities of the re-
gion, the surveillance officers and MERs 
coordinators at the Ministry of Health 
in Riyadh.

The outbreak investigation team 
visited the family of the index case twice 
to obtain a full chronology of events 
and the relationships between the fa-
ther (the index case) and other family 
members. All family members were in-
terviewed in-depth to identify potential 
risk factors for acquiring MERS and 
nasopharyngeal swabs were collected 
for rRT-PCR testing. Serological tests 
for MERS-CoV were not done for lo-
gistical reasons.

Infection and prevention 
control in Al-Ahssa hospitals
Hospital A has 105 beds and serves a 
population of 300 000–400 000 within 
its catchment area; it receives an average 
of 350 outpatients and 500 emergency 
room patients daily. Hospital B is a 73-
bed specialized tertiary hospital that 
serves the whole Al-Ahssa region and 
receives some patients from other re-
gions. Hospital C receives on average 
about 700–800 patients per day. The 
three hospitals have small dedicated 
units for infection prevention and con-
trol (IPC); each unit is composed from 
one to two doctors and a few nurses.

The directors of all three hospi-
tals were asked to provide extensive 
information on implementation of 
recommended IPC measures, includ-
ing detailed descriptions of all actions 
taken to contain the current outbreak 
of MERS and prevent secondary cases, 
with exact dates; a list of health care 
workers who were screened for MERS, 
their work stations in the hospitals, 
reason for testing, date of testing, date 
of reception of laboratory results and 
whether those who tested positive were 
symptomatic or not; dates of enforce-
ment of use of personal protective 
equipment, triaging and other relevant 
IPC measures; a list of all the health 
workers involved in managing each case 
and whether they had used personal 
protection during the contacts; and a 
list of difficulties in fully implement-
ing IPC measures. At Hospital C, we 
interviewed the nurses at the triage desk.

Results

The outbreak started as a cluster of 
seven cases in a family composed of 26 
members living in a three-story building 
(secondary attack rate = 23%). An addi-
tional 37 symptomatic and 8 asympto-
matic confirmed cases occurred among 
health workers at Hospital B. The total 
number of symptomatic and asympto-
matic cases was thus 52. Three of the 
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seven family members (the father, eld-
est son and a daughter) died, as did 18 of 
the remaining symptomatic confirmed 
cases, for a case-fatality rate of 40.4%. 
Table 1 summarizes the demographic 
characteristics of all cases.

The index case and his family
The index case was a 62-year-old man. 
His family owned a farm far from the 
house, where there were two young 
dromedary camels, both of which had 
ulcers. The father was reported to have 
close contact with camels, both on the 
farm and at regular camel markets. He 
used to spend the whole day in the farm 
with camels. The Ministry of Agriculture 
tested the two camels for MERS-CoV 
and found them to be IgG positive and 
IgM negative.

The 26 family members lived in a 
crowded, poorly ventilated house. The 
mother had diabetes, hypertension and 
renal problems, and the father and the 
eldest son had smoked shisha for many 
years. The family was not well educated, 
and the local health authority assessed 
the general level of hygiene as very low. 
They had very limited contact with their 

neighbours. They reported that they 
were aware of the public health mes-
sages about MERS. Although the father 
was eventually hospitalized, his son did 
not inform other family members of 
the diagnosis, even after he himself con-
tracted the disease. After his brothers 
and sisters started showing symptoms 
of the disease, the youngest brother also 
refused to be admitted to hospital.

Cases of MERS at hospitals
Six confirmed cases of MERs were 
diagnosed at Hospital A after admis-
sion of members of the family: three 
doctors and three inpatients. The first 
physician accompanied a patient from 
the Hospital A to the Hospital B. The 
second case occurred in a doctor in 
the intensive care unit who intubated 
a critically ill patient without putting 
on personal protective equipment; he 
was still asymptomatic on the day of 
the visit. The third physician ran an or-
thopedic trauma clinic at the Hospital; 
he denied contact with suspected or 
confirmed cases of MERS and believed 
that he had been infected by his wife, 
who worked at the Hospital B; however, 

a nasopharyngeal swab taken from his 
wife was negative for MERS-CoV.

Fifteen confirmed cases of MERS 
were referred from Hospital A to Hospi-
tal B, and were later referred to Hospital 
C. Of the referred cases, most patients 
had spent at least 2 days at Hospital A 
before being referred to Hospital B. The 
administration of Hospital B believed 
that some of the cases contracted the in-
fection before referral to Hospital; and 
symptoms of MERS started to appear 
after their admission. A staff physiother-
apist at Hospital B contracted MERS 
from a patient in the outpatient depart-
ment and was severely ill for 2 days. He 
was nursed at home by his parents; a 
father who was immune-compromised 
(had a lung transplant) and his old 
mother. Neither the father nor the 
mother became infected with MERS. 
Health care workers in Hospitals A and 
B, who were exposed to MERS cases, 
were screened for MERS-CoV.

The epidemic curve
An epidemic curve was plotted accord-
ing to the date of onset of symptoms 
(Figure 1). The curve shows two 

Table 1 Numbers of cases of Middle East Respiratory Syndrome due to coronavirus (MERS), Al-Ahssa, Saudi Arabia, April–June 
2015

No. of cases (%)

Total 52

Males 31 (59.6%)

Secondary cases 51

Case-fatality rate 21 (40.4%)

Family 7

Secondary attack rate in family 6 (23.1%)

Symptomatic cases 44 (84.6%)

Asymptomatic infections 8 (15.4%)

Non-health workers 36 (69.2%)

All health workers 16 (30.8%)

Male health workers 9 (17.3%)

Female health workers 7 (13.5%)

Medical doctors (senior medical officer, two residents, orthopedic surgeon, anesthesiologist) 6 (37.5%)

Nurses 8 (50%)

Physiotherapist 1 (6.3%)

Security staff * 1 (6.3%)

*The security staff at the health facilities deals directly with patients and is considered as a paramedical health care worker.
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distinct clusters of cases; the first com-
prised the seven cases among members 
of the family, and the second consists of 
secondary cases associated with visiting, 
admission to, or working at the three 
public hospitals. All confirmed cases of 
MERS were admitted to Hospital C. 

Figure 1 shows that the cluster of cases 
in the affected family preceded those in 
the three public hospitals. The median 
incubation period was about 6 days. 
Subsequent cases were first diagnosed 
among patients and health workers at 
Hospital B. All cases were found to be 

connected. Some of the patients were 
already admitted at Hospital B before 
becoming infected.
The eldest brother started to have 
symptoms on 28 April, the onset of 
symptoms in five of the seven infected 
members of the family occurred within 

Figure 1. Epidemic curve of MERS showing distribution of cases of MERS by date of onset in Al-Ahssa, Saudi Arabia, 2015
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conditions, poor hygiene and close rela-
tionships among the male family mem-
bers. The family’s behaviour indicates 
the importance of training of health 
workers to ensure that patients fully 
understand the importance of adher-
ence and compliance with public health 
messages. Psychosocial counselling and 
support should be available to affected 
families, and strategies should be de-
vised to ensure appropriate outbreak 
communication, via the best channels, 
to ensure visibility and to target the pri-
mary audiences.

No new cases of MERS appeared 
after the identification of asymptomatic 
infected health workers, indicating that 
asymptomatic infections in health work-
ers could play a role in transmission 
of MERS within health care facilities 
(HCFs) (22). The use of different case 
definitions for MERs by different hos-
pitals may partially explain why some 
HCFs reported more suspected cases. A 
recent unpublished study (Al-Zahrani, 
Ministry of Health) found that the posi-
tive predictive value of the current case 
definition is 0–4%. Many recent studies 
indicate that fever is only irregularly 
associated with the onset of MERS (9, 
12). Delays in diagnosis of MERS were 
due partially to repeated negative or in-
conclusive nasopharyngeal swabs, with 
confirmed positive results only after a 
third or fourth specimen (23). In one 
instance, confirmation was obtained 
after burial of a deceased patient. False 
negative laboratory results has been 
attributed to timing, quality, technique 
of specimen collection and transporta-
tion to a reference laboratory as well 
as variability in virus shedding among 
patients (11).

The interventions for preventing 
primary and secondary cases are dif-
ferent. Increasing public awareness 
through risk communication is the 
core activity for reducing or prevent-
ing the emergence of primary cases; 
whereas efficient IPC programmes are 
required to prevent secondary infec-
tions (9,12,19,24,25). The occurrence 

of secondary cases of MERS in hospitals 
is an indicator of laxity and compla-
cency in implementing IPC measures 
or shortage of human resources, equip-
ment, supplies or supervision. The cur-
rent outbreak showed that there are still 
many gaps in the IPC programmes in 
hospitals in Al-Ahssa region, despite an 
overall improvement in Saudi Arabia. 
The directors of hospitals and health 
services require guidance and training 
to improve IPC in their HCFs. A mod-
ule should be provided on additional 
IPC measures to be observed during 
response to and management of out-
breaks of infectious respiratory infec-
tions such as MERS.

MERS is a droplet infection (26, 
27); however, interviews with doctors 
showed that many were poorly in-
formed about MERS-CoV, particularly 
the mode of transmission of the virus, 
many were believing that it is an air-
borne disease. The major challenge in 
implementing IPC programmes is to 
change the behaviour of health work-
ers, such as ensuring hand hygiene; 
another challenge is maintaining good 
practice between outbreaks. There is 
a lack of clear leadership for IPC in 
the hospitals and no clear division of 
roles and responsibilities or guidance 
on dealing with health workers who 
repeatedly violate IPC directions. Some 
authorities have called for penalties or 
punishments, while others have called 
for clauses in public health law to limit 
the movement of suspected cases of 
MERS-CoV (28,29).

Continuing education on IPC 
should be provided, although it should 
not give a false sense of security to hos-
pital administrators. IPC must remain 
everybody’s responsibility, with ade-
quate stockpiles of equipment and sup-
plies. Health care workers and HCFs 
should follow the auditing system for 
IPC practices developed by Ministry of 
Health, Saudi Arabia, in collaboration 
with Central Board for Accreditation 
of Healthcare Institutions (CBAHI). 
The IPC auditing system is designed 

2 days (4–5 May); six of the confirmed 
cases had been in Hospital B for 6–20 
days before the onset of symptoms; 
four other patients had visited Hospital 
B for medical consultations or an in-
vasive procedure few days before they 
experienced symptoms of the disease. 
Eight asymptomatic health workers 
in Hospital B were identified during 
the outbreak; none had had any direct 
contact with the family.

Discussion

The emergence of seven cases of MERS 
disease within one family and the rapid 
appearance of additional cases among 
health workers and patients in one of 
the hospitals raised serious concern 
among public health authorities, espe-
cially as the outbreak was associated 
with a relatively high case-fatality rate 
and occurred after a long period with no 
MERS cases. It is generally considered 
that transmission is mediated primarily 
by mutations with increased affinity to 
human receptors (14); alternatively, it 
has been proposed a “super-spreader” 
has emerged (15). However; in-depth 
interviews with some of the family 
members, indicated that the probable 
risk factors were exposure of the index 
case to a high dose of corona virus and 
delayed diagnosis due to denial by fam-
ily members; these factors were exacer-
bated by improper risk communication 
and inadequate compliance with IPC 
measures in the hospitals.

The appearance of symptoms in five 
of the seven infected family members 
within 2 days indicated that they were 
likely infected by the eldest brother. 
The occurrence of large familial clusters 
of severe cases of MERS is relatively 
uncommon (16–18). The secondary at-
tack rate in the family was much higher 
(23%) than those reported in previous 
studies (about 5%) (19–21). Factors 
that probably contributed to occur-
rence of many cases in the family were 
probably related to the crowded living 
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to ensure sustained compliance to IPC 
guidelines using a scoring method; the 
audits monitor performance of HCFs, 
and implementation of immediate cor-
rective actions as deemed necessary 
(30). The routine IPC assessment tools 
need to be revised to ensure that it is also 
appropriate for use during outbreaks 
which would require additional IPC 
measures. There is need to address and 
monitor the behaviour and practices of 
health workers and hospital manage-
ment system.

During hospital outbreaks many 
hospitals reduced admissions, stopped 
elective admissions and surgeries or 
closed certain units during disease out-
breaks (31). While such actions would 
increase the bed capacity of that insti-
tution, some hospital administrators 
tend to take such measures to avoid 
functioning during outbreaks. Reduc-
tion of the workload during an outbreak 
could be considered an opportunity to 
identify weaknesses, train staff and im-
prove the preparedness and readiness of 
hospitals for similar events in the future. 
Hospitals should document and share 
their experiences with MERs.

The outbreak made it clear that no 
hospital or health worker is immune 
against MERs. Hospital B has always 
considered itself a centre of excel-
lence and was confident of the quality 
of the medical care it provides; how-
ever, referrals of patients from other 
hospitals rendered Hospital B suscep-
tible to MERs. Emergence of MERs in 
Hospital B pushed its administration 
to monitor hand hygiene of its health 
workers through nursing stations; non-
compliant health workers, including 
senior physicians, were reported to the 
hospital administration immediately.

Issuance of a clear statement by the 
Director-General of Al-Ahssa Health 
Directorate was needed to support 
strict implementation of the visitor 
policy. Other problems that compro-
mise proper IPC include inadequate 

quantities of up-to-date equipment; 
hospital rooms, cupboards and cor-
ridors are full of obsolete equipment. 
Hospital A lacks a professional IPC of-
ficer and does not have an adequate 
number of dedicated IPC nurses.

The Scientific Advisory Council 
of the Ministry of Health has recom-
mended that clinical triage be used 
for early identification of patients with 
acute respiratory illness in emergency 
rooms and clinics to prevent transmis-
sion of MERS and other respiratory 
viruses (32). The outbreak investigation 
team identified practical difficulties in 
visual and structured triaging of pa-
tients, including poor understanding of 
the triaging concept and logistics. Many 
hospitals in Al-Ahssa found it difficult to 
spare adequate space for proper triag-
ing, such as special rooms for assess-
ment and screening, isolation rooms 
and separate elevators for suspected 
MERS cases needed for proper imple-
mentation. The health workers assigned 
to triaging were not adequately trained 
and not fully dedicated to this activity. 
A detailed checklist of all requirements 
could be useful for establishing a func-
tional triaging system at HCFs.

The possibility that referrals be-
tween hospitals contributed in spread 
of MERS from one hospital to another 
may not be the only factor. Some cases 
had been hospitalized at Hospital B 
for longer than the longest incubation 
period of MERS and must therefore 
have been infected during their hospi-
talization; however, some newly diag-
nosed cases that reported had visited 
the outpatient department at Hospital 
B might have been exposed to MERS 
corona virus at other hospitals. Referrals 
to Hospital B for further management 
of cardiac conditions might have been 
misdiagnosed or undiagnosed cases 
of MERS, as patients with cardiac dis-
ease and with MERS both present with 
cough and breathlessness. A system 
could be devised whereby each hospital 
receives alerts about newly diagnosed 

cases of MERS in other hospitals. This 
could be useful in reducing the risk of 
passing MERS infection from one hos-
pital to another.

Outbreak communication is an 
integral component of the response to 
minimize panic and reduce the circu-
lation of rumours. Health authorities 
should transparently announce the 
occurrence of an outbreak as soon as 
possible and address potential public 
concerns. Timely, appropriate outbreak 
communication will maintain the trust 
of the community and ensure their 
participation in control measures. The 
main aim of health risk communicators 
is to transmit information clearly to en-
courage behavioural changes to reduce 
risk. Compliance with health educa-
tion messages depends on the extent 
to which they address public concerns.

During the outbreak, the Director-
General for Health Affairs in Al-Ahssa 
decided that the IPC officer should re-
port directly to his office, and the terms 
of reference of the IPC officer at the 
regional level were revised accordingly. 
This action probably increased access 
of additional resources for emerging 
public health crises and expedited the 
purchase of necessary equipment and 
supplies.
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