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EPIDEMIOLOGY | RESEARCH ARTICLE

Infectious disease outbreaks in the World Health 
Organization Eastern Mediterranean Region in 
2019
Evans Buliva1*, Charles Chasela2,3, Sherein Elnossery1, Muhammad Tayyab1, Amira Mahboob1, 
Edmore Marinda3,4, Constance Wose Kinge2,3, Patrick Okwarah5, Richard Brennan1 and 
Abdinasir Abubakar1

Abstract: The World Health Organization’s (WHO) Eastern Mediterranean Region 
(EMR) continues to face emerging and re-emerging infectious disease outbreaks 
that result in high morbidity and mortality. Some countries in the region also 
continue to experience acute or protracted humanitarian emergencies that 
have resulted in the breakdown of already fragile health systems. We analysed 
data from epidemiological reports produced by countries and the WHO regional 
office (WHO EMRO). We describe the disease outbreaks that occurred in 2019 
and the mitigation support provided by WHO. Ten countries reported 24 new or 
ongoing infectious disease outbreaks caused by 13 different pathogens. They 
include cholera, Crimean-Congo hemorrhagic fever (CCHF), chikungunya, chick-
enpox (varicella), dengue fever, diphtheria, extensively drug-resistant (XDR) 
typhoid fever, human immunodeficiency virus (HIV), hepatitis A, measles, 
Middle East respiratory syndrome (MERS), poliomyelitis, and Rift Valley fever. 
These resulted in more than one million cases (suspected and laboratory-con-
firmed) and more than 1500 deaths with an overall case-fatality ratio (CFR) of 
0.17%. While WHO continues to support preparedness and response activities in 
the EMR, more countries continue to face repeated outbreaks coupled with data 
gaps due to inconsistent reporting. While some countries have reduced cases 
following enhanced surveillance and response systems, strengthening of coun-
try-level health systems is needed.

Subjects: Infectious Diseases; Epidemiology; Global Health 

Keywords: Infectious disease outbreak; WHO Eastern Mediterranean Region; disease 
surveillance; EWARN; rapid response teams

1. Background
Infectious diseases caused by emerging, re-emerging, and high-threat pathogens continue to 
cause increased morbidity and mortality, particularly in countries undergoing humanitarian crises. 
Twelve of the 22 Member States and territories of WHO EMR are directly or indirectly impacted by 
acute or protracted humanitarian emergencies contributing to fragile health systems and high 
numbers of internally displaced persons (IDPs) and refugees, often with limited access to basic 
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healthcare services and environmental infrastructure (Ammar et al., 2016; Bloom & Cadarette, 
2019; OCHA, 2021; Spernovasilis et al., 2017; WHO EMRO, 2018).

Other risk factors contributing to the emergence and rapid spread of epidemic diseases in the 
EMR include rapid or unplanned urbanisation, climate change, weak disease surveillance, limited 
laboratory diagnostic capacities, increased human-animal interaction and increased population 
movement (Baig & Shaikh, 2012; Buliva et al., 2017; Spernovasilis et al., 2022).

The frequency and impact of infectious disease outbreaks vary by country, with some 
experiencing more emerging and ongoing disease outbreaks than others. To monitor this 
occurrence, the WHO Office for the Eastern Mediterranean Region, in partnership with the US 
Centers for Disease Control (CDC) and Ministries of Health (MOH), have established a reporting 
mechanism that uses different electronic disease platforms (Malik et al., 2020), such as the 
Outbreak and Public Health Event Portal (OPHEP) that monitors outbreak trends in the region 
through a central database that maintains epidemiological data received from country offices 
and MOHs on disease outbreaks.

To contain the outbreaks and prevent geographic spread, WHO/EMRO works closely with health 
authorities to provide technical and financial support to the affected countries by applying appro-
priate public health interventions using science-based control measures (Abubakar et al., 2020). 
We describe the occurrence of the different disease outbreaks, distribution rates, challenges and 
the support provided by WHO EMRO in 2019. We also provide recommendations that may help 
prevent and mitigate the spread of the diseases in the region.

2. Materials and methods
We analysed data from the disease outbreak database and other reference materials for 2019 
archived at the WHO EMRO, including OPHEP, Weekly Epidemiological Monitor reports, weekly and 
monthly disease-specific bulletins, outbreak investigation reports and other relevant materials 
(WHO, 2019h; WHO EMRO, n.d.). MOHs and WHO country offices (WCOs) often report the disease 
outbreak data to the Regional Office. Disease outbreak reports from MoHs and WCOs are gener-
ated weekly and monthly, with yearly reviews to provide in-depth descriptive analysis, trends in 
occurrence and preparedness.

To ensure quality, we checked for accuracy, completeness, consistency, validity and unique-
ness of the data. Records were verified (triangulation) for accuracy and consistency across 
different reports and databases on disease outbreaks, country and time of occurrence. In 
addition, all generated tables were reviewed for completeness, accuracy and consistency by 
at least two people. All diseases reported—and included in this analysis met the definitions of 
being outbreak based on the WHO definition. No additional criteria were applied to the disease 
definition beyond what specific countries and WHO EMRO had. Data was compiled based on 
the type of disease outbreak, date and country the outbreak occurred, caseload, deaths, CFR, 
and WHO support (Tables 1 and 2). Disease occurrence was calculated using proportions, and 
case fatality rate was defined as the number of deaths divided by the number of cases in a 
defined period. These data were mapped or maps (Figures 1 and 2) generated and/or pulled 
from existing WHO regional databases and dashboards using Arc GIS, with STATA used for all 
analysis

3. Results

3.1. Distribution of outbreaks
In 2019, ten countries (Figure 1) reported 24 disease outbreaks, with more than 1,012,542 
suspected cases, including laboratory-confirmed cases and 1692 deaths (CFR = 0.17%). Of all the 
disease outbreaks, cholera had the largest proportion of caseloads (n = 864,542, 85.3%) with 1040 
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Table 2. Summary of WHO support to EMR outbreaks, 2019

Disease Country Type of Support

Cholera Sudan ● Implementation of WASH activities

Somalia ● Surveillance through an electronic system—EWARN

Yemen ● Disease Surveillance through EWARN
● Provision of test kits
● Mapping of hotspots
● WASH activities
● Oral cholera vaccine administration to high-risk populations
● Provision of drugs and case management training
● Deployment of 10 experts
● Case management training and laboratory investigation
● Early warning system surveillance (eDEWS)

CCHF Afghanistan ● Enhancement of coordination between relevant sectors for 
an integrated response to the outbreak

● Drafting of operational plan for an accelerated response
● Enhanced surveillance system
● Information, education and communication

Pakistan ● Capacity building for laboratory confirmation of suspected 
cases

● Provision of laboratory kits
● Central laboratory training

Chikungunya Sudan ● Capacity-building for laboratory confirmation of suspected 
cases

● Provision of testing kits,
● Health awareness and risk communication materials
● vector control activities,

Chickenpox 
(Varicella Zoster)

Pakistan ● Deployment of laboratory experts (1) and epidemiologists (2)
● Laboratory capacity strengthening at central level
● Epidemiology and data management
● Rotational deployment of experts from WHO EMRO

Dengue fever Pakistan ● Case diagnosis and management guidelines
● Coordination of delivery of medical supplies
● Deployment of experts for case management, laboratory 

investigation

Yemen ● Disease surveillance through eDEWS
● Regular technical and financial support

Sudan ● Technical and logistical support for the outbreak
● Hotspot mapping
● Deployment of epidemiologists, lab specialists and clinicians

(Continued)
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deaths (CFR 0.12%) (Table 1, Figures 1 and 2). On the other hand, Dengue fever had the second- 
highest caseload (n = 129,972 cases, 12.5%) with 366 deaths (CFR 0.3%).

Other outbreaks included CCHF (n = 658, <1%), varicella (n = 1,285, <1%), chikungunya (n = 281, 
<1%), diphtheria (n = 2,113, <1%), XDR typhoid fever (n = 9,994, 1%), hepatitis A (n = 426, <1%), HIV 
(n = 1,228, <1%), measles (n = 5,6090, <1%), MERS (n = 223, <1%), poliomyelitis (n = 176, <1%) and 
RVF (n = 548, <1%) (Table 1).

Yemen recorded the highest caseload in the region (n = 861,096, 99.6%) with 1025 deaths (CFR 
0.12%) of all reported cholera and 55.2% of all dengue fever cases (n = 71,688) with 258 deaths 
(CFR 0.36%). Pakistan recorded the second-highest dengue fever caseload (n = 54,079, 41.6%). 
Overall, Pakistan had the highest number of disease outbreaks (7) reported in the region, followed 
by Sudan (5) (Figure 2).

MERS had the highest CFR (25.1%) of all the diseases (56 deaths, 233 cases). MERS outbreaks 
were reported in Oman (13 cases, 4 deaths, CFR 30.8%) and Saudi Arabia (205 cases, 52 deaths, 
CFR 25.4%). The other diseases with a high fatality ratio were CCHF (658 cases, 72 deaths, CFR 
12.8%) and diphtheria (2,113 cases, 142 deaths, CFR 6.7%).

Table 2. (Continued) 

Disease Country Type of Support

Diphtheria Yemen ● Disease surveillance
● Laboratory confirmation of suspected cases
● Provision of logistical and technical support

Sudan ● Provision of diphtheria antitoxin doses
● Provision of case management guidelines

XDR typhoid Fever Pakistan ● Laboratory confirmation of suspected cases
● Preparation of case management guidelines

Hepatitis A Lebanon ● Surveillance and confirmation of cases

HIV/AIDS Pakistan ● Provision of testing kits and funds for antiretroviral drugs
● Deployment of experts in HIV care
● Laboratory support

Measles Lebanon ● Enhancement of surveillance systems
● EPI polio doses,
● Supplementary immunisation campaigns

Poliomyelitis 
(WPV1)

Afghanistan ● regular surveillance for identification of hotspots

Pakistan ● regular surveillance for identification of hotspots

Poliomyelitis 
(cVDPV2)

Pakistan ● Surveillance and testing of sewage water and environmental 
samples for WPV subtypes and hotspots

RVF Sudan ● Training of staff in case diagnosis, laboratory testing, and 
case management
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3.2. Epidemiology and presentation of the different disease outbreaks

3.2.1. Chickenpox (Varicella)
Chickenpox occurred in Punjab Province, Pakistan (1,285 cases, 0 deaths) in 2019. The outbreak 
that started in April 2017 resulted in a total of 18,883 cases (CFR 0.11%) by the end of 2019 (WHO, 
2019e). Cases peaked during the summer, with sporadic cases reported until the end of the year. 
This varicella outbreak was possibly made worse by overcrowding, poor hygiene conditions and 
poor status of the immunity of the affected populations in Pakistan.

The Pakistan Federal MOH and WHO response measures included enhanced surveillance and 
laboratory capacities for early detection and confirmation of cases, improved data management, 
proper case management, strengthening risk communication, and community engagement. Rapid 
Response Teams (RRTs) were trained on outbreak investigation and response and operationalised 
in order to respond to the outbreaks. In addition, WHO deployed one laboratory expert and two 
epidemiologists to enhance Punjab’s detection, confirmation, and response capacity (Table 2) 
(WHO, 2019o).

3.2.2. Chikungunya
Sudan reported the first-ever chikungunya outbreak (48,763 cases, 5 deaths) in 2018. The outbreak 
was initially reported in Kassala State and spread to ten other states, presumably due to popula-
tion movement and poor vector control interventions (WHO, 2019e). In 2019, during epidemiolo-
gical week 38, there was a surge in chikungunya cases, with 287 cases and five deaths (CFR 2%) 
reported from West Darfur (230 cases, 80.1%). East and South Darfur were also affected, with 24 
(8.4%) and 23 (8%) reported cases, respectively (WHO, 2019p). Compared to the previous year, 
fewer cases were reported in 2019 following timely detection and strict implementation of 
prevention and control measures (WHO, 2019e).

WHO provided technical support to the MOH in enhancing disease surveillance, capacity-building for 
laboratory confirmation of suspected cases, testing kits, health awareness and risk communication 
materials, and integrated vector control activities such as larvae and adult control, spraying and 
fogging, and provision of mosquito nets. WHO also deployed one laboratory expert and two epide-
miologists in October and November 2019, respectively, to strengthen laboratory capacity at the 
central and state level for the confirmation of suspected cases as well as to strengthen epidemiologic 
and data management capabilities for field investigation. Further, experts from the WHO Regional 
Office were deployed on a rotational basis to build country-level capacity.

3.2.3. Cholera
Cholera contributed the largest proportion of outbreak caseload in the region in 2019 (n = 864,542, 
85.3%) with 1040 deaths (CFR 0.12%) (Table 1, Figures 1 and 2). Cholera outbreaks were reported 
in Yemen, Somalia, and Sudan (WHO, 2019r, 2019l, 2019s, 2019s, 2019c)

Yemen recorded the highest caseload of cholera in the region (n = 861,096, 99.6%), with 1025 
deaths (CFR 0.12%) reported. Cases peaked during epidemiological week 8 to reach the maximum 
number of about 300,000 suspected cases in week 14, before declining, with the number of cases 
reported each week remaining relatively high. Yemen’s Ministry of Public Health (MoPH), WHO and 
other partners instituted a host of preventive and control measures (see Table 2) to contain the 
cholera outbreak, including but not limited to enhanced Early Warning Alert and Response 
Network (EWARN) for real-time surveillance (WHO, 2019t), improved clinical management and 
infection prevention and control practices in health care settings; provision of medical supplies; risk 
communication and awareness raising; waste management and water chlorination; and conduct-
ing an oral cholera vaccination (OCV) campaign targeting > 1.7 million people in southern and 
northern governorates (WHO, 2019n). In the northern governorates, the campaign’s target popu-
lation was 1,224,183, with a total of 1,088,081 (89%) receiving the first dose of the vaccine. In the 
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southern governorates, the targeted population was 497,108 with a total of 478,535 (96%) 
receiving the first dose of the vaccine (WHO, 2019n)

In Somalia, a total of 3,100 cholera cases and four deaths (CFR 0.12%) were reported in Banadir 
region. This outbreak was a continuation of the cholera outbreak that started in 2017 and was 
attributed to the severe drought that affected many parts of the country, causing limited access to 
safe water, food insecurity, and disruption of WASH activities. WHO supported the MOH in contain-
ing the outbreak through enhanced risk communication and community engagement, strengthen-
ing water, sanitation, and hygiene (WASH) activities, and OCV campaigns. For the OCV campaign, 
out of a target of 642,913, a total of 621,875 (96.7%) people aged one year and above received the 
first dose of the OCV (WHO, 2019). WHO also supported surveillance and reporting through the 
EWARN system, strengthening laboratory capacities and enhancing case management practices.

In Sudan, the cholera outbreak was reported on 8 September 2019, following heavy rain and 
flash floods, which affected sanitation, hygienic practices, and WASH activity implementation 
(WHO EMRO, 2019a). A total of 346 cases (11 deaths, CFR 3.2%) were reported, with more than 
95% from two states, the Blue Nile State (204) and Sinnar State (130). The Sudan Federal Ministry 
of Health (FMOH), WHO, and partners effectively contained the outbreak by implementing WASH 
activities and two rounds of OCV campaigns in October and November 2019, targeting 1.65 million 
high-risk populations: Blue Nile State (coverage 85%) and Sinnar (coverage 98%). They also 
established four cholera treatment centres in Blue Nile State and ten cholera treatment hospital 
wards in Sinnar State. FMOH, with the support of WHO, enhanced the treatment and diagnostic 
capacities by distributing 25 cholera kits and 5,000 rapid diagnostic test kits (WHO, 2019m).

Figure 1. Countries of WHO EMR 
reporting infectious disease 
outbreaks in 2019. 
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3.2.4. Crimean Congo hemorrhagic fever (CCHF)
In 2019, CCHF outbreaks were reported in Afghanistan and Pakistan, with a total of 658 cases and 
72 deaths (CFR 10.9%). Between January and December 2019, a total of 583 suspected cases and 
63 deaths (CFR 10.8%) were reported in Afghanistan, mainly in Herat and Kabul provinces, where 
the main livestock markets in Afghanistan are located. In Afghanistan, CCHF cases peaked during 
June—July, when farmers take livestock to markets with increased human-animal interaction. 
There has been an upward trend of cases since 2013 when the official reporting of CCHF cases 
started in Afghanistan (WHO, 2019b). WHO supported Afghanistan MOH in strengthening multi-
sectoral coordination, enhancing early warning surveillance and reporting, improving community 

Figure 2. Distribution of 
Infection Outbreaks across dif-
ferent countries. 
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engagement and awareness, supporting RRTs and building their capacity in drafting an operational 
plan to accelerate the response, helping with case management, and blood transfusion service in 
Herat.

In Pakistan, 75 suspected cases of CCHF (9 deaths, CFR 12.1%) were reported mainly from 
Balochistan province, while other provinces reported sporadic cases. Increased human-animal 
interaction, as well as increased movement of animals and animal products, remained the leading 
causes of the CCHF spread. With the support of WHO, the Ministry/Department of Health worked 
with relevant stakeholders and neighbouring countries to limit the spread and control the outbreak 
during peak seasons (WHO, 2019b). WHO extended its support in strengthening early detection, 
laboratory confirmation, clinical management, risk communication and community engagement.

3.2.5. Dengue fever
In 2019, Dengue fever was reported in Yemen, Pakistan, and Sudan, with a cumulative total of 
129,972 cases and 366 deaths (CFR 0.3%). Dengue fever had the second-highest caseload at 
12.5%, with Yemen and Pakistan accounting for 56.8% and 42.9%, respectively.

In Yemen, a total of 71,688 cases of dengue with 258 deaths (CFR 0.36%) were reported. Of 
these suspected cases, a total of 794 (IgG) and 590 (IgM) cases were confirmed by ELISA test at 
the National Center for Public Health Laboratories. The upsurge in dengue cases was linked to the 
presence of Aedes mosquitoes and heavy rains during October and November, with cases increas-
ing exponentially during the last six weeks of 2019 (WHO, 2019f). WHO and MOH enhanced the RRT 
capacity in the affected governorates while strengthening early warning surveillance, testing, case 
management, awareness raising and vector control (WHO, 2019f).

In Pakistan, dengue fever cases were initially reported in August 2019 from Islamabad and 
Rawalpindi before spreading countrywide. By the end of 2019, Pakistan reported 54,049 cases and 
95 associated deaths (CFR 0.18%) (WHO, 2019d). The outbreak peaked in October 2019, but the 
number of reported cases declined from early November in all parts of the country except Sindh 
province. WHO supported the health authorities with countrywide dissemination of laboratory 
protocol and clinical management guidelines. Information, education, and communication (IEC) 
materials were developed and distributed. WHO also deployed five experts for dengue case 
management, laboratory investigation, and emergency risk communication, besides supporting 
the government with medical supplies to manage severe cases (fluids, crystalloids, etc.).

In Sudan, the dengue fever outbreak was confirmed during week 31 of 2019 (July 28‒August 3) 
in Kassala State before spreading to nine other states with increased human mobility, population 
dynamics and water storage practices driving the pattern. A total of 4,205 cases with 13 deaths 
(CFR 0.3%) were reported, with the epidemic peaking during week 46 (761 cases) before tapering 
off. However, cases continued to be reported until the end of 2019. Integrated vector control 
activities were implemented. WHO deployed epidemiology, laboratory, clinical, and entomology 
experts to support the government in laboratory, clinical management, mapping of hotspot areas, 
as well as vector surveillance and control measures. Funding was also provided for vector control 
activities and for the procurement of medicines and insecticides.

3.2.6. Diphtheria
In 2019, diphtheria outbreaks occurred in Yemen and Sudan, resulting in 2,113 cases and 142 
deaths (CFR 6.7%). In Sudan, the first case was reported on 5 February 2019, with occurrences 
remaining sporadic until October 2019 (12 cases in total). By December 2019, 93 cases with 13 
deaths (CFR 13.98%) were reported from six states, mostly South Darfur State, with 98% of cases 
from Al-Sunta Locality. Of these, 82% of the reported cases had missed DPT vaccination, with 63% 
of the cases aged between 5–14 years. Low immunisation coverage, overcrowding, migration, and 
nutritional status are some of the factors that may influence the occurrence of diphtheria infection 
(Ramdan et al., 2018)
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WHO provided support in enhanced case management and strengthened immunisation pro-
grammes. The FMOH and State MOH, in partnership with WHO and UNICEF, initiated community 
awareness campaigns, encouraged timely seeking of health care, conducted training on proper 
diagnosis/case management/immunisation, and enhanced routine immunisation programs. WHO 
provided 200 diphtheria antitoxin doses (DAT) and antibiotics. A vaccination campaign targeting 1– 
15-year-olds using pentavalent and diphtheria vaccines was implemented for 5–15-year-olds in 
most affected areas and children of nomadic communities (WHO, 2019g). An immunisation 
campaign was launched in Al Sunta area for the first round (November 25 -December 1), targeting 
38 881 children aged <15 years old; Penta vaccine for children under 7 years of age and DT for the 
7–15-year-old. The second round, targeting the same population, was administered from 
December 31-January 6, with vaccination coverage estimated at 80% (WHO, 2020)

Yemen’s outbreak has been ongoing since October 2017 due to the disruption of routine immunisation 
services resulting in the accumulation of unvaccinated children. A total of 2,020 cases and 129 deaths 
(CFR 6.4%) were reported in 2019. The most affected age groups were 6–10-year-olds (26%), followed by 
11–15-year-olds (20%), mainly from the Hudaydah Governorate. WHO supported the health authorities 
in improving early warning surveillance, laboratory case confirmation, routine immunisation, and sup-
plementary immunisation. In 2019, two targeted immunisation campaigns in high-risk governorates 
were conducted. The tetanus-diphtheria vaccine was administered to over 3.4 million (60%) target 
children, including 1.2 million children aged 6 weeks to 5 years receiving the Penta vaccine and another 
2.2 million aged 5–15 years receiving the Td vaccine (WHO, 2019t; WHO EMRO, 2019b).

3.2.7. Extensively drug-resistant (XDR) typhoid fever
Widespread and careless antibiotic usage over the years has driven the evolution of multidrug- 
resistant strains (MDR) with marked resistance to ampicillin, trimethoprim-sulfamethoxazole, and 
chloramphenicol and, more recently, extensively drug-resistant (XDR) strains of Salmonella enter-
ica serotype typhi exhibiting resistance to chloramphenicol, ampicillin, co-trimoxazole, and fluor-
oquinolones, as well as third-generation cephalosporins (Akram et al., 2020; Basak et al., 2016).

The first XDR typhoid outbreak was confirmed in Pakistan in 2016 and continued till 2019. In 2019, 
a total of 9,994 cases and zero deaths were recorded in Pakistan. Most of the reported cases (72%) 
were from the Karachi district of Sindh province. More cases were reported in the year 2019 as 
compared to the previous years, attributable to poor sanitation and hygiene (WASH) practices, low 
vaccination coverage, limited surveillance for typhoid fever and the indiscriminate, overuse and 
misuse of antibiotics (Tharwani et al., 2022) The established national XDR task force ensured the 
standardisation of the response in the affected provinces or districts and maintained a high-level 
coordination mechanism. The Federal MOH developed a comprehensive national typhoid response 
plan for 2018–19 to guide the response interventions. WHO supported the health authorities in 
strengthening laboratory capacity and developing case management guidelines. In November 2019, 
Pakistan became the first country to introduce the WHO-approved typhoid conjugate vaccine (TCV) 
in its Expanded Programme on Immunisation, with more than 9.5 million children aged nine months 
to 15 years old getting vaccinated (coverage 90%) (Aslam et al., 2021). The implementation of a 
multisectoral national action plan covering surveillance, data collection and reporting, laboratory 
diagnosis, case management, community engagement, and robust WASH interventions was key to 
controlling this continuous and devastating outbreak. There remain knowledge gaps concerning the 
XDR typhoid outbreak in Pakistan, which require more research (WHO, 2019j).

3.2.8. Hepatitis A
A total of 426 cases and zero deaths were reported in Lebanon, starting in the Rashidiya refugee 
camp before spreading to Burj Shamali and El Buss refugee camps and later to residential areas of 
Lebanon. The main drivers behind the spread were poor sanitation, lack of safe water, and 
improper hygienic practices in the camp environment. The outbreak started with one case during 
week 35(25‒31 August) and spread to other locations. Later, it peaked in week 36 (27 cases) and 
week 37 (24 cases) and started to decline in week 38 (12 cases). The most affected age groups 
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were 5–9 and 10–19 years old. WHO supported the health authorities in enhancing early warning 
surveillance, laboratory confirmation of suspected cases, clinical management practices, and 
water testing for virus contamination. Campaigns were conducted to improve water surveillance 
and quality (including water chlorination) and to promote prevention messages.

3.2.9. HIV/AIDS
An HIV outbreak was declared in Ratodero, Larkana District, Pakistan, on 25 April 2019, after 
several young children were reported to be HIV positive (Ahmed et al., 2019) following unsafe 
blood transfusion and lapses in basic health facilities. Of 38,000 people screened for HIV in 
Ratodero, 1,228 tested positive (3.23%). Of these positive cases, over 80% were children < 11. 
WHO and other partners deployed 25 experts to support the investigation and response to the HIV 
outbreak in Larkana District, Sindh Province. The experts provided technical support for HIV care, 
laboratory diagnosis, infection prevention and control, blood safety, and for outbreak investigation. 
Partners and donors collaborated to arrange laboratory testing equipment and establish HIV 
treatment centres. In addition, WHO provided hands-on clinical management training and set 
up prevention of mother-to-child transmission clinics. IEC materials were distributed to create 
awareness and urge people to avoid risky behaviours. A total of 1306 HIV-positive patients were 
registered at ART centres, and 1,258 received antiretroviral drugs, including 17 children born to 
HIV-positive mothers on prophylaxis to prevent mother-to-child transmission. Response measures 
are still ongoing (WHO, 2019i).

3.2.10. Measles
In 2019, a total of 56,090 suspected measles cases were reported from 22 countries in the region, 
among which 8716 were lab-confirmed (WHO, 2019a). The highest number of reported cases were 
in Yemen (9816), Pakistan (9031), and Tunisia (6728) (WHO, 2019). In Lebanon, a total of 1,067 
cases (zero deaths), 58% of which were laboratory-confirmed and 42% clinically confirmed, were 
reported by December 2019. The high transmission risk in Lebanon is driven by nationwide case 
distribution and low vaccination coverage at the national level, coupled with immunity gaps (WHO, 
2019t). The country host around one million displaced Syrians with limited access to healthcare, 
limited funding for supplementary immunisation activities to improve measles vaccination cover-
age and for the epidemiological surveillance unit to support surveillance activities and capacity 
building(WHO, 2019t). WHO and other partners supported measles investigation and response in 
Lebanon; Lebanon MOH categorised the disease in inter-epidemic stage, the most affected age 
groups being < 5 and 5–9 years old. Measles vaccination coverage is varied and ranges from 17% 
−75% in different areas, and 29% of children in Lebanon aged 1–9 years old had received at least 
one dose of the vaccine. WHO supported MOH with enhanced epidemiologic surveillance, investi-
gation, and social mobilisation. Supplementary immunisation campaigns were conducted in high- 
risk areas targeting unvaccinated children.

3.2.11. MERS
MERS cases were confirmed in Oman, Qatar, Saudi Arabia, and the United Arab Emirates in 2019, 
with most cases being reported in Saudi Arabia (WHO, 2019; WHO, 2019l). A total of 223 labora-
tory-confirmed cases and 56 associated deaths were reported in 2019 across the region, with 205 
(92%) of these cases and 52 (93%) deaths reported from Saudi Arabia. Other countries that 
reported laboratory-confirmed cases of MERS in 2019 included Oman (13 cases, four deaths, CFR 
30.77%) (WHO, 2019k), Qatar (three cases, no death), and United Arab Emirates (two cases, no 
death). Globally, none of the countries outside EMR reported any new cases of MERS in 2019.

In 2019, a total of five healthcare-associated clusters of MERS were reported, including two from 
Oman, two from Saudi Arabia, and one from Qatar. Of the five clusters, two were reported in 
hospitals, while three were from households. The two main clusters from Saudi Arabia reported 76 
cases and 14 deaths (CFR 18.42%). WHO supported the affected countries in enhancing the 
reporting mechanisms of all cases while maintaining a regional database to document disease 
transmission mechanisms, risk factors, and probable prevention strategies. In addition, WHO 
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provided technical guidelines to improve surveillance, laboratory diagnosis, clinical management, 
and contact tracing. WHO also supported an External Quality Assessment to detect MERS corona-
virus by PCR as 100% of participating reference laboratories reported correct results for all speci-
mens of MERS-CoV, with over 20 reference labs in EMR demonstrating good proficiency in MERS- 
CoV case detection (WHO, 2019).

3.2.12. Poliomyelitis
A total of 176 wild poliovirus 1 (WPV1) cases and zero deaths were reported in Afghanistan and 
Pakistan in 2019. Of these cases, 29 WPV1 were reported from nine provinces in Afghanistan. 
These included nine cases from Uruzgan province, five cases from Helmand province, six from 
Kandahar province, two from Paktika and Farah provinces, and one from Kunar, Nangarhar 
Badghis, Baghlan, and Herat provinces. The remaining 147 WPV1 cases were reported in Pakistan.

In addition to the WPVI, a total of 22 cases of circulating vaccine-derived poliovirus type 2 
(cVDPV2) were reported from Pakistan as follows: four from Diamir district of Gilgit-Baltistan 
province; three each from Torghar, Khyber, and Mohmand; two from Kohistan Lower; and one 
each from Charsadda, Kohistan Upper, Bajour, Lakki Marwat, and Peshawar districts in Khyber 
Pakhtunkhwa; one each from Islamabad and Gujranwala district, Punjab province. WHO supported 
the governments in both countries to boost efforts to eradicate the disease through regular 
surveillance for identifying hotspots through testing the sewage water/environmental samples 
for WPV subtypes. In addition to EPI polio doses, several supplementary immunisation campaigns 
were conducted in high-risk areas to vaccinate missed children. Internal displacement and the 
prevailing security situation in both countries have resulted in the number of reported cases being 
higher compared to the last few years, and efforts are being made to reduce and eradicate the 
disease from both countries with commitment from the highest levels and partnering agencies.

3.2.13. Rift Valley fever (RVF)
The Federal MOH of Sudan declared a RVF outbreak in Week 37 (8‒17 September) of 2019. The first 
case was reported from the Red Sea State (Tohashban Village) and later spread to five other states. 
This was escalated by increasing human movement from armed conflict that has characterised the 
region in the recent past (Ahmed et al., 2020). A total of 548 cases of RVF and 11 associated 
deaths (CFR 2%) were reported in Sudan in 2019. Red Sea State (320 cases) and River Nile State 
(237 cases) were the most affected, accounting for 99% of cases (WHO, 2019q). Out of 153 
samples that were tested, 53 tested positive.

In response to the outbreak, the Ministry of Livestock and Fisheries and the Federal MoH, 
collaborating with other partners, coordinated a response to the outbreak with enhanced surveil-
lance to detect new cases in animals and humans, clinic management of human cases, integrated 
vector control activities and risk communication and community engagement.

4. Discussion
We analysed infectious disease outbreaks and the containment measures employed by the health 
authorities with the support of WHO to mitigate their spread in 2019. We found 24 infectious 
disease outbreaks from 13 different pathogens, reported from 10 countries with 1,012,535 sus-
pected and laboratory-confirmed cases, 1,692 deaths, and a CFR of 0.17%.

There was an uneven distribution of the disease burden across the countries, with Yemen 
accounting for the largest share of the caseload (92%) from cholera and dengue fever, followed 
by Pakistan (6.6%, dengue fever). Similarly, Pakistan had the highest number of outbreaks (seven), 
followed by Sudan (five). The highest fatality ratio was due to MERS in Oman (30.8%) and Saudi 
Arabia at 25.4% (52/205). The current seventh cholera pandemic remains the biggest challenge in 
the region, with 864,542 cases reported in 2019, followed by dengue fever at 129,972 cases.
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The wild poliovirus eradication remains a challenge in the region. Pakistan and Afghanistan still 
report cases due to constraints in reaching all children in critical areas due to insecurity and 
political instability (Bigouette et al., 2021). Similarly, immunisation coverage for vaccine-preven-
table diseases is still low in many countries in the region (Wesolowski et al., 2018). WHO supported 
ministries of health to strengthen essential systems to enhance the prevention and control of 
disease outbreaks, such as multisectoral coordination, surveillance, public health laboratories, 
guideline development, clinical management, risk communication and community engagement, 
and access to health services (WHO, 2021). WHO has worked closely with the Member States to 
improve public health preparedness and response capacities while addressing critical knowledge 
gaps through research studies. In addition, a regional network for experts and technical institu-
tions was established to facilitate support for international outbreak response (Buliva et al., 2017; 
WHO, 2019h).

Despite some progress, multiple challenges remain in dealing with emerging and re-emerging 
infectious diseases, such as incomplete implementation of the National Action Plan for Health 
Security (NAPHS) and inadequate investment in International Health Regulations (IHR) core capa-
cities. In addition, some of the outbreak-affected countries, e.g., Yemen, Somalia, and Afghanistan 
faced protracted or acute emergencies; that led to disrupted or underperforming health systems 
(Weill et al., 2019). In others, including Pakistan, Sudan, Djibouti, etc., the health systems were not 
well-performing or established due to financial and capacity constraints. This prolonged insecurity 
and inaccessibility in fragile countries like Syria, Yemen, Somalia, and Iraq have resulted in delayed 
implementation of the planned prevention and control activities and underutilisation of committed 
funds, leading to the spread of high-threat pathogen diseases to other areas (Alghazali et al., 
2019). Further, there was always a demand for more technical, logistic, and financial support from 
the countries to tackle the outbreaks; however, it was sometimes challenging to identify resources, 
technical staff, and supplies to meet the countries’ needs (Yousaf et al., 2018).

Another challenge was the lack of integrated response plans within the affected countries, with 
all efforts dealing with specific outbreaks remaining piecemeal. In addition, frequent natural 
disasters in the region, including floods, droughts, heavy rains, etc., aggravated the existing 
situation resulting in increased cases.

In other instances, environmental triggers were known to cause some outbreaks, in which case 
control became difficult because of poor infrastructure and weakened health systems (Siddiqi et 
al., 2019; Wahid, 2019). Moreover, significant movements of people complicate the surveillance of 
disease outbreaks and the administration of prevention and control measures such as vaccination 
interventions (Rabaan, 2019).

Another challenge was the lack of awareness among the public about the risk and prevention of 
common zoonotic and vector-borne diseases like dengue fever resulting in the rapid spread of 
these outbreaks. Other outbreaks required the involvement of multiple ministries and departments 
involved in infrastructure, clean water supply, sanitation, disaster preparedness, agriculture and 
animal health. This added to the delay of constructive response activities due to some countries’ 
complexities occasioned by armed conflicts. Moreover, data gaps in routine reporting in the region 
were apparent, with some countries hardly releasing official data, and in cases where it was 
reported, data proved incomplete or inclusive.

Given the above challenges, we recommend a multisectoral approach to mitigating infectious 
diseases in EMR. Further efforts should be made to build comprehensive joint strategies in 
coordination with country governments and external partners for coordinated response and 
pooling of resources for optimal results. In addition, enhanced data systems and surveillance 
will go a long way in identifying outbreaks and containing them before they spread. In 
particular, and given the emerging and re-emerging nature of most outbreaks reported in the 
region, the investment and use of new disease surveillance methods and technologies, 
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including the use of artificial intelligence (Agrebi & Larbi, 2020) could bolster surveillance and 
response capabilities (Otaigbe, 2022), thus turning the tide against the observed infections 
disease patterns.

In executing this study, some limitations are acknowledged. Poor surveillance or incorrect 
attribution could have caused some countries to misreport cases and fatalities. In addition, 
complexities in case definition (suspected, probable, confirmed), which differ from disease to 
disease or country to country, could have affected case ascertainment for some diseases. 
Again, the secondary nature of the data analysed means researchers did not have full control 
over how data was collected and reported. This notwithstanding, the knowledge, experiences 
and recommendations from this study may be helpful in outbreak prevention and control in 
similar contexts.

5. Conclusion
The WHO EMR remains an epicentre of emerging infectious disease outbreaks, with Pakistan, 
Afghanistan, Sudan, Yemen, and Somalia bearing the highest burden. Most outbreaks are preven-
table, but most of these countries face multiple challenges limiting prevention, early detection, 
and containment efforts. Weak health systems, limited investment in disease prevention and 
preparedness, armed conflicts, heavy rainfall, poor surveillance systems, health infrastructure, 
and gaps in knowledge about some infections exacerbate the situation.
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