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Highlights
e The decision to continue, adjust or suspend a mass gathering (MG) during the current
COVID-19 pandemic'should be risk driven
e The risk assessment estimated the risk of COVID-19 as very high and recommended a
substantialreduction in the number of pilgrims and the exclusion of foreign pilgrims

and high risk groups from the 2020 Hajj, among other measures
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Background

The current COVID-19 pandemic represents a significant public.health-threat at mass
gatherings (MGs). One of such MGs is the Hajj, which is held"in Makkah, Kingdom of
Saudi Arabia (KSA), and attracts around 2.5 million.Muslimypilgrims from over 150
countries annually. Foreign pilgrims constitute 75%.of the total pilgrims population.?

The World Health Organization (WHO) recognizes the economic, political, and psycho-
social significance of MGs and recommends-a risk-based decision-making process for their
cancellation, postponement or. restructiring.® Assessing health risks, such as the COVID-19
risk, is a key goal of public health preparedness for Hajj. Thus, the Ministry of Health, KSA,
through the GlobalCenter,for Mass Gatherings Medicine, a WHO Collaborating Center for
Mass Gatherings Medicine, conducted a health risk assessment for the 2020 Hajj. Based on
risk estimates, the Ministry of Hajj and Umra announced a reduction in the number of
pilgrims:and the exclusion of foreign pilgrims from the 2020 Hajj. This paper describes the
CQVID-19 health risk assessment findings and highlights priority recommendations for risk

mitigation and prevention.



Method
This study estimated the public health risks for COVID-19 using the “Jeddah tool” for MGs

health risk assessment and modeled the expected burden of the disease in Hajj using attack
rate, country Hajj quota and global disease severity index*®

Using an all-hazard approach, we identified and prioritized potential hazards from historical
records and a review of current local and international events/outbreaks. Then, we conducted
vulnerability and capacity assessments for the hazards with the highest prioritization,sceres
and ranked risks as low, moderate, high, and very high.

To model the burden of disease, we calculated the attack rate of COVID-19.in.pilgrims’
origin countries. Hypothetically, we estimated the number of primary cases that could be
imported to Hajj from each country’s attack rate and Hajj quota.as:

Expected number of primary cases = Country attack rate x Expected Hajj quota
Additionally, the number of secondary infections'was calculated from the global COVID-19
reproduction number (Ro), which is estimated by WHO to be 2-3. Then, estimated cases were
categorized as asymptomatic, moderate-severe and critical, using the WHO global COVID-
19 disease severity index.” The éxpected number of hospitalized cases (moderate-severe and
critical) was compared with'the designated 658 ward beds and 76 intensive care unit (ICU)
beds in the Hajj areas. The designated beds referred to the average proportion of unoccupied
hospital beds-during the last three Hajj seasons. Comparisons were made for different Hajj
populations to determine the expected number of cases and hospital bed availability indices

for the 2020 Hajj season.

Result
The risk assessment prioritized 22 hazards and estimated the risk of COVID-19 as very high

(Figure 1).



The estimated total number of primary COVID-19 cases/1,000,000 population was 1,392
cases, including 472 (33.4%) imported cases. Adjusting for secondary cases (Ro, 2-3), the
estimated total number of COVID-19 cases/1,000,000 population was 4,872 (range 4176-
5772) cases, including 55% ward cases and 5% ICU cases. At the existing Hajj capacity, the
study estimated that ICU and ward capacities would be saturated at 311,475 (range 262,976-

363,636) and 245,522 (range 207,244-286,461) population, respectively.

Discussion

The risk assessment ranked the health risks of COVID-19 as one of the highest among
prioritized hazards. This risk ranking is consistent with the global risk assessment indices for
COVID-19. Fears over potential MG-related outbreaks of CQVID-19 led to the suspension
of many international MGs globally, including the lesser Muslim MG, Umra.® In our model,
only one-third of expected primary cases was attributed to international travel. However, the
involvement of foreign pilgrims in the 2020-Hajj may heighten the exportation risks after
Hajj. The tendency for infected returning prigrims to spark new waves of infections in their
communities or introduce a more virulent strain of the virus is concerning. Forecasting
models have predicted a rising’number of domestic cases, which further heightens the Hajj-
related health risk.’

Based on our estimates, the existing number of designated ward and ICU beds in the Hajj
areas would be saturated once the total Hajj population exceeds around 10-15% of the
previous five years’ average. A US study projected that at an R of 2.5, the US would need
3.8 times more ICU beds than the pre-existing capacity.'® Although ICU and ward bed
Capacities are critical variables for preparedness planning, other variables, such as core
healthcare workers density, contact tracing capacity, testing capacity and personal protective
equipment availability are important considerations in the decision making about the size of

the MG population.



Among other recognized measures, the risk assessment recommended the exclusion of all
high-risk groups, such as those aged > 65 years and those with comorbidity, the quarantine of
all pilgrims for at least two weeks pre and post-Hajj and conducting mandatory pre-arrival
PCR tests for COVID-19. In addition, the accommodation of pilgrims and service providers
in Mina and Arafat (uninhabited areas on the outskirt of Makkah) would help prevent the
interaction of visitors with the local Makkah population, which has a higher COVID-19
attack rate than the national average. Ensuring pilgrims are accommodated, transported-and
mobilized for rituals as a cohort of 30-50 individuals could facilitate contact-tracing and
isolation/quarantine and limit the potential for super spreading events at the- MG.
Limitations

Since age-specific and regional attack rates differ in some settings from the national average,
the dependence on the latter in this study is a recognized limitation. The study approach also
precludes the interventions that are implemented at:different points of entry. However,
international spread of COVID-19 has been rapidiand there is little evidence to support the
effectiveness of existing point of entrysmeasures. Furthermore, the findings of this risk
assessment may not apply to other settings due to the current limited use of the Jeddah tool
outside the Hajj context.

Conclusion

The decision to continue, adjust or suspend a MG during the current COVID-19 pandemic
should be riskydriven. The risk assessment recommended a substantial reduction in the
number-of pilgrims, the exclusion of foreign pilgrims, as well as conducting pre and post-Hajj
COVID-19 tests and quarantine of all pilgrims and workers to help reduce health security risk
at the 2020 Hajj.
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Figure 1: All-hazard risk estimates for the 2020 Hajj
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