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ABSTRACT This review describes major mass gatherings in the MENA region and the public health implications of
these events, and provides recommendations for public health ofﬁcials of the host country. Through our search of
the literature for peer-reviewed publications, we identiﬁed relevant 77 papers; all were related to the annual Hajj.
Using the information obtained from the literature review, the Eastern Mediterranean Public Health Network
(EMPHNET) and the Centers for Disease Control and Prevention (CDC) developed and conducted 2 workshops
on Public Health Surveillance during Mass Gatherings for ﬁeld epidemiology training programmes and ministry of
health focal points from 10 countries. The main potential public health concerns associated with mass gatherings
include: infectious diseases (e.g. respiratory disease, gastro-intestinal tract disease, foodborne disease), injuries,
trafﬁc accidents, heat-related illnesses, insect stings, non-communicable diseases and terrorism.

Considérations de santé publique pour les rassemblements de masse dans la région du Moyen-Orient et de
l'Afrique du Nord
RÉSUMÉ Le présent article porte sur les principaux rassemblements de masse dans la région du Moyen-Orient et
de l'Afrique du Nord ainsi que sur leurs conséquences pour la santé publique. Il fournit des recommandations
à l’intention des responsables de la santé publique dans le pays d’accueil. À l’issue d’une recherche de
publications parues dans des revues à comité de lecture, nous avons identiﬁé 77 articles pertinents, relatifs au
pèlerinage annuel de la Mecque (Hajj). À partir des informations tirées de cet examen de la documentation,
le Réseau de la Méditerranée orientale pour la santé publique (EMPHNET) et les Centers for Disease Control
and Prevention (CDC) ont préparé et organisé deux séminaires-ateliers sur la surveillance de la santé publique
lors des rassemblements de masse, à l’intention des programmes de formation à l’épidémiologie de terrain et
des points focaux au ministère de la Santé de dix pays. Les principaux problèmes de santé publique lors de
tels rassemblements sont notamment : les maladies infectieuses (maladies respiratoires, de l'appareil gastrointestinal, d'origine alimentaire, etc.), les traumatismes, les accidents de la circulation, les maladies liées à la
chaleur, les piqûres d’insectes, les maladies non transmissibles et les actes terroristes

1

Eastern Mediterranean Public Health Network, Amman, Jordan (Correspondence to M. AlNsour: mohannadnsour973@yahoo.com).
Centers for Disease Control and Prevention, Atlanta, Georgia, United States of America.

2

S42

PL HnUÐ{dCÐ
2:nüÐØ{_UÐ

Introduction
Mass gatherings, defined as planned
or spontaneous events for a specific
purpose, in a specific location, and for
a specific period of time and typically
with attendance exceeding 25 000
persons, may increase the likelihood
of acute public health threats and
strain the response resources of the
hosting site [1]. Due to potential
risk factors such as overcrowding,
exposure to unsafe food and water,
improper sanitation, and adverse
weather, these threats may manifest
in an increased risk for communicable
disease transmission, acute injuries,
and opportunities for terrorism. Increasingly, international mass gatherings, such as the 2010 FIFA World
Cup in South Africa, are being held in
developing countries and provide an
economic boon to the host country.
Public health preparedness is necessary to support public safety and
minimize potential health risks to residents and travellers. Although many
areas of public health preparedness are
needed, efforts for international and
high profile mass gatherings should
include, at a minimum, a thorough
risk assessment coupled with some
form of enhanced epidemiologic surveillance and response [1].
While there have been publications that have addressed the public
health threats associated with mass
gatherings in the Middle East and
North Africa (MENA) region, those
available have described acute outcomes associated with The Hajj. During The Hajj, communicable disease
outbreaks have been reported repeatedly [2].However, no publication
to date has addressed the scope and
scale of mass gatherings in the MENA
region and the public health implications of these events for countries in
the region.
This review describes major mass
gatherings in the MENA region and
provides recommendations for public
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health officials of the host country. It
also includes a description of the mass
gathering training workshop that took
place as a part of this project

Methods
We conducted a literature search for
peer-reviewed publications regarding
mass gatherings in the MENA region
by using the following search terms
in PubMed: “Hajj”, “mass gatherings”,
“sporting events”, “social events”,
“festival” and “pilgrimage”. Our search
focused only on planned mass gatherings. Manuscripts were excluded if the
focus of the mass gathering event was
outside the MENA region.
We consulted with ministries of
health across the MENA region and
used internet search engines to describe the purpose, scale and frequency
of major mass gatherings in the region.
Using the information obtained
from the literature review, The Eastern
Mediterranean Public Health Network (EMPHNET) and the Centers
for Disease Control and Prevention
(CDC) designed, developed and conducted the first workshop on Public
Health Surveillance During Mass
Gatherings for field epidemiology
training programmes and ministries
of health focal points in the MENA region in Amman, Jordan during 25–29
September 2010. The workshop was
aimed at enhancing preparedness, surveillance and response during mass
gathering events in the MENA region.
The workshop was supported by
Training Programs in Epidemiology
and Public Health Interventions Network (TEPHINET), and the Council
of State and Territorial Epidemiologists (CSTE).

Results
Our search identified 77 peerreviewed manuscripts with a research

or public health focus on planned
mass gatherings in the MENA region
[3–79]:
All 77 were related to the Hajj.
Specifically, 71 were research papers
and 6 were reviews. Most (50, 65%)
focused on communicable diseases
such as an investigation of an outbreak;
7 assessed all potential risks associated with attendance at a planned mass
gathering; 5 examined noncommunicable diseases and 10 investigated
heat stroke-related issues; 5 focused
on other issues specific to Hajj such
as skin-related disease and vaccination
requirements.
Although our research addressed
only the Hajj as a major mass gathering
event, there are many other planned
mass gatherings in the MENA region
still not addressed in the literature.
Table 1 shows various examples of
planned mass gatherings in the region.
Some of these events attract only a few
thousand participants, but many attract
millions. The main potential public
health concerns associated with such
gatherings include: infectious diseases
(e.g. respiratory disease, gastrointestinal tract disease, foodborne disease),
injuries, traffic accidents, heat-related
illnesses, insect stings, noncommunicable diseases and terrorism.
Residents on field epidemiology
training programmes and Ministry
of Health focal points from 9 countries (Afghanistan, Egypt, Iraq, Jordan,
Morocco, Pakistan, Saudi Arabia,
Syria, and Yemen) attended the Public Health Surveillance during Mass
Gatherings workshop. Attendees discussed the existing strategies and experiences of their countries with mass
gatherings. They worked with external
CDC and EMPHNET experts to
identify ways in which those strategies
might be strengthened. The workshop
provided the participants with comprehensive training on dealing with
public health risks pre-, during, and
post-event. Training focused on risk
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Table 1 Attendance at major mass gatherings in the Middle East and North Africa region
Event

Type

Estimated attendance

Cultural

150 000–300 000

Sport

>1500

Religious

3 million

Afghanistan
Nawroz
Egypt
International Egyptian marathon
Mohammed’s (BPUH) birthday (Nile Delta)
Iraq
Anniversary ofdeath of Imam Alhussain

Religious

3–4 million

40th day of Imam Alhussain

Religious

5–6 million

Anniversary of birth of Imam Almahdi

Religious

5–6 million

Sport

>4000

Jordan
Dead Sea Ultra Marathon
Jerash Festival of Culture and Arts

Cultural

100 000

Eid event in Aqaba city

Religious

70 000–100 000

Religious

30 000–100 000

Sport

>5000

Morocco
Moussems
Marrakech international marathon
Pakistan
Basant Festival

Cultural

100 000

Tablighi Ijtema

Religious

>500 000

Dawat-e-Islamie

Religious

200 000

Urs events of famous saints

Religious

300 000–400 000

Saudi Arabia
Hajj
Riyadh Motor Show
Saudi International Motor Show

Religious

3 million

Trade

96 000 during 5 days

Trade

>100 000 during 5 days

Cultural

> 1 million during 2 weeks

Bosra festival

Cultural

1.2–2.5 million over 10 days

Anniversary of death of Imam Alkadhem

Religious

5–6 million

Al-Hamdi mass gathering

Religious

12 000–45 000

20th Gulf Cup (football)

sport

60 000

Al Janadriyah Heritage and Cultural Festival
Syrian Arab Republic

Yemen

assessment, surveillance, training, risk
communication, response, and post
event activities.
By the end of the workshop,
residents had developed the mass
gathering plan for their countries.
Participants then implemented their
country projects within the following 6 months under the guidance of
experts from CDC, CSTE, and EMPHNET.
In February 2011, the field
epidemiology training programme
residents attended a second mass
S44

gathering workshop which gave
them the opportunity to present their
country’s mass gathering plan and the
findings of their surveillance evaluation. They also received training on
scientific communication skills, especially manuscript writing, and then
worked closely with CDC, CSTE,
and EMPHNET experts to translate
their surveillance evaluation results
into scientific manuscripts for publication in peer- reviewed public health
journals.

Discussion
In working closely with the workshop
participants and Ministry of Health
focal points from 9 countries in the
MENA region, it was clear that many
routine and sporadic mass gatherings
events are held in the MENA Region,
including cultural, religious and
sporting events. While the literature
review shows that prior research in
the region has concentrated solely on
the Hajj, one of the largest mass gatherings in the world, it is evident there
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is a gap in research focusing on other
significant mass gatherings that occur
in the region. Public health practice
and research must address other mass
gathering events to determine risks
and identify adverse health outcomes
to improve the safety of these events
for the region.
Absence or weak surveillance systems at mass gathering events, lack
of information for decision-makers,
poor advocacy supporting the establishment and/or strengthening of
surveillance systems at mass gatherings, a shortage of skilled public health
personnel, lack of specific training
programmes, and the absence of, or
poor, comprehensive plans for mass
gathering events, are major challenges
that face the countries in the MENA
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region. These challenges are can vary
between different countries.
The World Health Organization
developed guidance for “communicable disease alert and response for mass
gatherings” [1]. This guidance assesses
the operations and methods required
to strengthen health systems for alerts
and response to communicable diseases. It is recommended to develop
mass gathering guidance specific to the
MENA region.
Further recommendations for
strengthening public health surveillance
in the MENA region were:
r Assign mass gatherings focal points of
contact at EMPHNET.
r Develop policies for sharing the
results of mass gatherings surveil-

lance and utilizing experience of
others.
r Develop a system for sharing health
information of travellers to track the
health situation of the attendees.
r Enhance the involvement of field
epidemiology training programmes
in the region in conducting mass
gatherings surveillance projects by
providing technical assistance for the
participants on these training programmes to analyse the data collected
during gatherings.
r Organize and support related projects and activities.
r Enhance the exchange of field epidemiology training programme participants in the region so they are able to
participate in different mass gathering
events.

References
1.

Memish ZA. The Hajj: communicable disease alert and response
for mass gatherings: key considerations. Geneva, World Health
Organization, 2008 (http://www.who.int/csr/mass_gathering/
en/index.html, accessed 11 September 2013).

12.

Al-Joudi AS. An outbreak of foodborne diarrheal illness
among soldiers in mina during hajj: the role of consumer
food handling behaviors. Journal of Family & Community
Medicine, 2007, 14:29–33.

2.

Memish ZA. The Hajj: communicable and non-communicable health hazards and current guidance for pilgrims. Euro
Surveillance: European Communicable Disease Bulletin, 2010,
15(39):19671 (http://www.eurosurveillance.org/ViewArticle.
aspx?ArticleId=19671, accessed 11 September 2013).

13.

Al-Mashhadani SA et al. The coagulopathy of heat stroke:
alterations in coagulation and ﬁbrinolysis in heat stroke patients during the pilgrimage (Haj) to Makkah. Blood Coagulation & Fibrinolysis, 1994, 5:731–7366.

14.

3.

Aguilera JF et al. Outbreak of serogroup W135 meningococcal
disease after the Hajj pilgrimage, Europe, 2000. Emerging Infectious Diseases, 2002, 8:761–767.

Al-Mashhadani SA, Gader AM, Al Harthi S. The role of platelets in the coagulopathy of heatstroke- a study of platelet
aggregation in heatstroke patients during the Makkah pilgrimage (Haj) to Makkah. Platelets, 1997, 8:37–42.

4.

Ahmed QA, Arabi YM, Memish ZA. Health risks at the Hajj. Lancet, 2006, 367:1008–1015.

15.

5.

Ahmed QA, Barbeschi M, Memish ZA. The quest for public
health security at Hajj: the WHO guidelines on communicable
disease alert and response during mass gatherings. Travel Medicine and Infectious Disease, 2009, 7:226–2300.

Alzeer A et al. Tuberculosis is the commonest cause of
pneumonia requiring hospitalization during Hajj (pilgrimage to Makkah). Journal of Infection, 1998, 36:303–306.

16.

Alzeer AH. Respiratory tract infection during Hajj. Annals of
Thoracic Medicine, 2009, 4:50–53.

17.

Balkhy HH et al. Inﬂuenza a common viral infection among
Hajj pilgrims: time for routine surveillance and vaccination.
Journal of Travel Medicine, 2004, 11:82–86.

18.

Balkhy HH et al. Neisseria meningitidis W-135 carriage during the Hajj season 2003. Scandinavian Journal of Infectious
Diseases, 2004, 36:264–26.

19.

6.

7.

Ahmed QA, Barbeschi M, Memish ZA. The quest for public
health security at Hajj: the WHO guidelines on communicable
disease alert and response during mass gatherings. Travel Medicine and Infectious Disease, 2009, 7:226–230.
Alborzi A et al. Meningococcal carrier rate before and after hajj
pilgrimage: effect of single dose ciproﬂoxacin on carriage. Eastern
Mediterranean Health Journal, 2008, 14(2):277–282.

8.

Al-Ghamdi SM et al. Pattern of admission to hospitals during Muslim pilgrimage (Hajj). Saudi Medical Journal, 2003, 24:1073–1076.

Balkhy HH, Memish ZA, Osoba AO. Meningococcal carriage among local inhabitants during the pilgrimage 20002001. International Journal of Antimicrobial Agents, 2003,
21:107–111.

9.

Al-Harthi AS, Al-Harbi M. Accidental injuries during Muslim pilgrimage. Saudi Medical Journal, 2001, 22:523–525.

20. Baomer AA, El Bushra HE. Proﬁle of diabetic Omani pilgrims
to Mecca. East African Medical Journal, 1998, 75:211–2144.

10.

Al-Harthi SS et al. Metabolite and hormonal proﬁles in heat
stroke patients at Mecca pilgrimage. Journal of Internal Medicine,
1990, 228:343–346.

21.

11.

Alherabi AZ. Impact of pH1N1 inﬂuenza A infections on the
Otolaryngology, Head and Neck Clinic during Hajj, 2009. Saudi
Medical Journal, 2011, 32:933–938.

Borrow R. Meningococcal disease and prevention at the
Hajj. Travel Medicine and Infectious Disease, 2009, 7:219–225.

22. Chiffoleau S. Les pèlerins de La Mecque, les germes et la
communauté internationale [Pilgrims to Mecca, germs and
the international community]. Medecine Sciences, 2011, 27
(12):1121–1125.

S45

&BTUFSO.FEJUFSSBOFBO)FBMUI+PVSOBM
-B3FWVFEF4BOUÊEFMB.ÊEJUFSSBOÊFPSJFOUBMF

EMHJ r 7PM 4VQQMFNFOU 

23. El-Bakry AK et al. Heat exhaustion during mass pilgrimage—is
there a diagnostic role for pulse oximetry? Resuscitation, 1996,
31:121–126.
24. El-Gamal SA, Saleh LH. An outbreak of meningococcal infection at the time of pilgrimage in Saudi Arabia. Journal of the
Egyptian Public Health Association, 1988, 63:263–274.

44. Masood K et al. Pattern of psychiatry morbidity during Hajj
period at Al-Noor Specialist Hospital. International Journal of
Psychiatry in Medicine, 2007, 37:163–172.

25. El-Sheikh SM et al. Bacteria and viruses that cause respiratory
tract infections during the pilgrimage (Haj) season in Makkah,
Saudi Arabia. Tropical Medicine & International Health, 1998,
3:205–209.

45. Matsika-Claquin MD et al. Epidémie d'infections à méningocoque W135 liée au pèlerinage de la Mecque de 2000
[Meningococcal W135 infection epidemics associated with
pilgrimage to Mecca in 2000]. Presse Medicale (Paris, France),
2001, 30:1529–1534.

26. Gautret P et al. Common health hazards in French pilgrims
during the Hajj of 2007: a prospective cohort study. Journal of
Travel Medicine, 2009, 16:377–381.

46. Memish ZA et al. Alkhurma haemorrhagic fever--a viral haemorrhagic disease unique to the Arabian Peninsula. International
Journal of Antimicrobial Agents, 2010, 36(Suppl. 1):S53–S57.

27. Gautret P et al. Incidence of Hajj-associated febrile cough episodes among French pilgrims: a prospective cohort study on
the inﬂuence of statin use and risk factors. Clinical Microbiology
and Infection, 2009, 15:335–340.

47. Memish ZA et al. Carriage of Staphylococcus aureus among
Hajj pilgrims. Saudi Medical Journal, 2006, 27:1367–1372.

28. Habib AG et al. Anti-retroviral therapy among HIV infected
travellers to Hajj pilgrimage. Journal of Travel Medicine, 2010,
17:176–181.
29. Hashim IA et al. Cytokine changes in patients with heatstroke
during pilgrimage to Makkah. Mediators of Inﬂammation, 1997,
6:135–139.
30. Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). Weekly Epidemiological Record, 2011,
86(39):425–428.
31.

Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). Weekly Epidemiological Record, 2010,
85:425–442.

32. Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). Weekly Epidemiological Record, 2009,
84:477–480.
33. Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). Weekly Epidemiological Record, 2008,
83:413–415

48. Memish ZA et al. Emergence of medicine for mass gatherings: lessons from the Hajj. Lancet Infectious Diseases, 2012,
12:56–65
49. Memish ZA et al. Establishment of public health security in
Saudi Arabia for the 2009 Hajj in response to pandemic inﬂuenza A H1N1. Lancet, 2009, 374:1786–1791.
50. Memish ZA, Al Rabeeah AA. Health conditions for travellers
to Saudi Arabia for the pilgrimage to Mecca (Hajj) 1432 (2011).
Journal of Infection and Public Health, 2011, 4:105–107.
51.

Memish ZA. Infection control in Saudi Arabia: meeting the challenge. American Journal of Infection Control, 2002, 30:57–65.

52. Memish ZA. Meningococcal disease and travel. Clinical Infectious Diseases, 2002, 34:84–9.
53. Memish ZA. The Hajj: communicable and non-communicable
health hazards and current guidance for pilgrims. Euro Surveillance: European Communicable Disease Bulletin, 2010,
15(39):19671(http://www.eurosurveillance.org/ViewArticle.
aspx?ArticleId=19671, accessed 11 September 2013).
54. Mimesh SA, Al-Khenaizan S, Memish ZA. Dermatologic challenges of pilgrimage. Clinical Dermatology, 2008, 26(1):52–61.

34. Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). Weekly Epidemiological Record, 2007,
82:384–388.

55. Mirza TA et al. Predictors of asthma severity during the pilgrimage to Mecca (Hajj). Polskie Archiwum Medycyny Wewnetrznej,
2011, 121:327–331.

35. Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). III. Poliomyelitis. Addendum. Weekly
Epidemiological Record, 2006, 81(46):444.

56. Molling P et al. Comparison of serogroup W-135 meningococci
isolated in Sweden during a 23-year period and those associated with a recent hajj pilgrimage. Journal of Clinical Microbiology, 2001, 39:2695–2699.

36. Health conditions for travellers to Saudi Arabia for the pilgrimage to Mecca (Hajj). Weekly Epidemiological Record, 2006,
81:422–423.
37. Health conditions for travellers to Saudi Arabia pilgrimage to
Mecca (Hajj). Weekly Epidemiological Record, 2005, 80:431–432.
38. Health conditions for travellers to Saudi Arabia. Pilgrimage to
Mecca (Hajj). Weekly Epidemiological Record, 1996, 71:380–381.
39. Karima TM et al. Clinical and microbiological spectrum of
meningococcal disease in adults during Hajj 2000: an implication of quadrivalent vaccination policy. Journal of the Pakistan
Medical Association, 2003, 53:3–7.
40. Khalil MK, Borrow R. Serogroup B meningococcal disease during Hajj: preparing for the worst scenario. Travel Medicine and
Infectious Disease, 2009, 7:231–234.
41.

Khan NA et al. Pattern of medical diseases and determinants
of prognosis of hospitalization during 2005 Muslim pilgrimage Hajj in a tertiary care hospital. A prospective cohort study.
Saudi Medical Journal, 2006, 27:1373–1380.

42. Khogali M. Epidemiology of heat illnesses during the Makkah
Pilgrimages in Saudi Arabia. International Journal of Epidemiology, 1983, 12:267–273.
43. Landry P, Slama S. Pèlerinages et grands rassemblements :
épidémiologie et prévention [Pilgimage and other mass gathe-

S46

rings: epidemiology and prevention]. Revue Medicale Suisse,
2008, 4:1192–1195.

57. Moore PS et al. Group A meningococcal carriage in travelers
returning from Saudi Arabia. Journal of the American Medical
Association, 1988, 260:2686–2689.
58. Muslim Hajj pilgrimage: minimising the risks of infectious
disease. Euro Surveillance: European Communicable Disease
Bulletin, 2005, 10(1):E050120.
59. Nafeev AA, Klimova LV, Kuriakina MV. [Legionellosis in
Ul'ianovsk region]. Klinicheskaia Meditsina, 2011, 89:59–60 [in
Russian].
60. Noweir MH, Bafail AO, Jomoah IM. Study of heat exposure during Hajj (pilgrimage). Environmental Monitoring and Assessment,
2008, 147:279–295.
61.

Phrom-in S. Surveillance for meningococcal carriage by Muslims returning from the Hajj to Hat Yai Airport, Thailand. Southeast Asian Journal of Tropical Medicine and Public Health, 2002,
33(Suppl. 3):127–13.

62. Pilgrimage to Mecca (Hajj) 1992. Communicable Disease Report. CDR Weekly, 1992, 2:43.
63. Raﬁq SM et al. Hazards of hepatitis at the Hajj. Travel Medicine
and Infectious Disease, 2009, 7:239–246.
64. Razavi S et al. Trends in Prevalent Injuries among Iranian Pilgrims in Hajj. Iranian Journal of Public Health, 2011, 40:110–115.

PL HnUÐ{dCÐ
2:nüÐØ{_UÐ

65. Risk for meningococcal disease associated with the Hajj
2001. MMWR. Morbidity and Mortality Weekly Report, 2001,
50:97–98.

HCÐçPUph[UÐpdCÐ

73. Vaccination requirements. Pilgrimage to Mecca (Hajj). Weekly
Epidemiological Record, 1994, 69:17.

66. Rowley G, El-Hamdan SAS. The pilgrimage to Mecca: an explanatory and predictive model. Environment & Planning, 1978,
10(9):1053–1071.

74. Wilder-Smith A et al. Hajj-associated outbreak strain of Neisseria meningitidis serogroup W135: estimates of the attack rate in
a deﬁned population and the risk of invasive disease developing in carriers. Clinical Infectious Diseases, 2003, 36:679–683.

67. Samdani AJ. Spectrum of skin disorders presenting to King
Abdul Aziz Hospital during Hajj season-2000. Journal of Ayub
Medical College, Abbottabad, 2004, 16:10–13.

75. Wilder-Smith A et al. High risk of Mycobacterium tuberculosis
infection during the Hajj pilgrimage. Tropical Medicine & International Health, 2005, 10:336–339.

68. Seraj MA et al. Heat related illnesses during the Hajj
(pilgrimage)--emerging role of the anesthesiologist. Middle
East Journal of Anaesthesiology, 1987, 9:255–276.

76. Wilder-Smith A et al. Persistence of W135 Neisseria meningitidis carriage in returning Hajj pilgrims: risk for early and late
transmission to household contacts. Emerging Infectious Diseases, 2003, 9:123–126.

69. Seraj ME. Heat stroke during Hajj (Pilgrimage)--an update.
Middle East Journal of Anaesthesiology, 1992, 11:407–441.
70. Siddiqui MA, Ghaznawi HI. Some observations on intestinal
parasites in Hajis visiting Saudi Arabia, during 1983 G (1403 H.)
Pilgrimage. Journal of the Egyptian Society of Parasitology, 1985,
15:705–712.
71.

Trylesinski A et al. Arthrite méningococcique (sérogroupe A)
contractée au cours d’un pèlerinage à La Mecque [Meningococcal arthritis (serogroup A) contracted during a pilgrimage
to Mecca]. Pathologie Biologie, 1989, 37:213–2144.

77. Wilder-Smith A. W135 meningococcal carriage in association
with the Hajj pilgrimage 2001: the Singapore experience.
International Journal of Antimicrobial Agents, 2003, 21:112–115.
78. Yaqub BA et al. Heat stroke at the Mekkah pilgrimage: clinical
characteristics and course of 30 patients. Quarterly Journal of
Medicine, 1986, 59:523–530
79. Yaqub BA. Neurologic manifestations of heatstroke at the
Mecca pilgrimage. Neurology, 1987, 37:1004–1006.

72. Update: assessment of risk for meningococcal disease associated with the Hajj 2001. MMWR. Morbidity and Mortality
Weekly Report, 2001, 50:221–2222.

S47

