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CHAPTERR 11 SUMMARY OF THE HAJJ 2001 FINDINGS: 
AA REVIEW ARTICLE 

W1355 MENINGOCOCCAL CARRIAGE IN 
ASSOCIATIONN WITH THE HAJJ PILGRIMAGE 
2001:: THE SINGAPORE EXPERIENCE 

Anneliess Wilder-Smith 

Intt J Antimicrob Agents 2003; 21: 2: 112-115. 

Abstract Abstract 

Ann international outbreak among pilgrims returning from the Hajj (pilgrimage to 
Mecca)) and their close contacts was caused by W135 ̂ meningitidis. In Singapore this 
strainn is a new emerging problem, clearly associated with this outbreak. We inves-
tigatedd the extent of transmission of N.meningitidis in Hajj pilgrims and their contacts, 
inn order to provide evidence for developing a rational public health policy. We found 
aa high acquisition rate of W135 N.meningitidis in Singaporean pilgrims during the 
Hajjj with substantial transmission to their household contacts. These findings would 
supportt a policy of eradication of pharyngeal carriage in returning pilgrims to prevent 
introductionn and dissemination of meningococci. 

INTRODUCTIO N N 

Annuallyy more than 2 million pilgrims from all over the world congregate for religious 

ritualss for about one month during the Hajj pilgrimage in Saudi Arabia. Overcrowding 

facilitatess rapid amplification and dissemination of meningococcal disease,1 and the Hajj 

pilgrimagee has been associated with outbreaks of meningococcal disease.1"4 In 2000 and 

2001,, an international outbreak occurred in association with the Hajj caused by N. men-

ingitidisingitidisW135W135 strain,58 a serogroup which previously had not been associated with major 

outbreaks.. Molecular typing of W135 isolates from this outbreak showed them to be of 

clonall  origin (ET 37 complex) and closely related to other meningococci such as serogroup 

CC with an established propensity to cause outbreaks.5 Following the Hajj 2000 and 2001, 
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theree were worldwide reports of cases of W135 disease in pilgrims, their household con-

tactss and the community at large.9"12 

Singaporee is an island state with a population of approximately 3.8 million people, of 

whomm 15% are Malay Moslems. Annually about 4,000 Singaporean Malay go for the Hajj 

pilgrimage.. Meningococcal disease due to W135 has not been described in Singapore before 

thee Hajj 2000.13 The attack rate and associated case fatality rate of W135 disease in returning 

pilgrimss and their household contacts in Singapore in 200014 was similar to that reported in 

thee UK915 and indicative of the hypervirulence of this clone. In response to the Wl 35 outbreak 

inn 2000, the Ministry of Health in Singapore immediately introduced the quadrivalent 

meningococcall  vaccine,16 andforthe Hajj 2001 alargemajorityofpilgrims received this vaccine. 

Polysaccharidee meningococcal vaccination does not prevent acquisition of menin-

gococall  carriage.17 As nasopharyngeal carriage is thought to be the primary source of 

transmissionn and rapid acquisition has been demonstrated in overcrowded conditions,18 

itt is highly likely that pilgrims may acquire W135 carriage during the pilgrimage. Con-

sequently,, returning pilgrims may be disseminating this clone to various countries across 

thee world thereby creating the potential for future outbreaks. 

Thiss paper reviews several studies conducted in Singapore in relation to the Hajj 

associatedd W l 35 clone and discusses the public health implication of its findings. 

Acquisitionn and persistence of W135 meningococcal carriage in Singa-
poreann pilgrim s and its public health implications19,20 

Inn a prospective study, tonsillopharyngeal swabs were taken from Singaporean Moslem 

pilgrimss before the Hajj and two weeks after their return from the Hajj:19 all pilgrims 

hadd received the quadrivalent vaccine. Serogrouping and pulsed field gel electrophoresis 

wass performed on meningococcal isolates to determine the predominant serogroup and 

relatednesss of the strains. The pre Hajj carriage rate was 0.5% (1/204) and the carriage rate 

inn returning pilgrims 17% (29/171). The majority of carriage in returning pilgrims was 

attributablee to a single W135 clone (90% of all carriage). 

Thesee findings confirm other reports that acquisition of meningococcal carriage is not 

preventedd by meningococcal polysaccharide vaccines.17 An effect of the vaccine on carriage 

cannott be ruled out because all were vaccinated. Given that quadrivalent vaccine is now 

aa Hajj visa requirement, it is unlikely that such a comparative study can be conducted.21 

However,, even if polysaccharide vaccines can temporarily reduce carriage,22 such an effect 

iss likely to be small, and certainly not sufficient to prevent carriage.21 

Thee high carriage rate is consistent with the rate of 14% found in pilgrims returning 

too the United States following the 1987 Hajj epidemic with serogroup A meningococci.23 

Itt is also in keeping with studies in other situations where large numbers of previously 

W135W135 Meningococcal Disease Associated with the Hajj Pilgrimage 



Summary,Summary, Discussion, Public Health Implications & Outlook 

unrelatedd individuals come into close social contact (e.g. university freshmen) in which 

dramaticc increases in carriage rate have been shown to occur within a week.18,24 

Epidemiologicall  factors contributing to the rapid dissemination of meningococci 

duringg the Hajj were not investigated in this study. This would certainly warrant further 

studies.. In American Moslem pilgrims, only 0.8% of 727 returning pilgrims were carriers 

off  W135,25 which is in stark contrast to the Singapore findings. However, the American 

findingss may not be applicable to pilgrims from developing countries. During the Hajj, 

pilgrimss from poorer countries often live in more overcrowded accommodations than those 

fromfrom more affluent regions, which may increase the risk of person to person transmission 

off  carriage.10 

Thee intense transmission of this virulent W135 clone amongst pilgrims for the year 

20011 Hajj highlights two problems: 

Firsdy,, there is an urgent need to protect Hajj pilgrims by vaccination covering W135. 

Ourr findings support the decision of the Ministry of Health Saudi Arabia to make the 

quadrivalentt vaccine a visa requirement for all Hajj pilgrims for the year 2002. In Singapore, 

thee attack rate of W135 meningococcal disease in pilgrims for the year 2000 was 25 per 

100,000.144 Following the introduction of the quadrivalent meningococcal vaccine for the 

yearr 2001 Hajj,16,26 no more cases of W135 disease in pilgrims were reported in 2002.14 

Secondly,, pilgrims present a sizeable reservoir of a virulent W135 clone with the 

potentiall  of epidemics in the pilgrims' countries of origin. 

Thirdly,, follow up tonsillopharyngeal swabs taken 5-6 months after the Hajj 2001 

off  an extended cohort of W135 carriers revealed that 55% still carried this clone.20 This 

highlightss the potential of sustained transmission of the Wl 35 clone into the community. 

Transmissionn of the W135 clone from returnin g Singaporean pilgrim s 
too their  household contacts and its public health implications19 

Thee extent of transmission of the W135 clone from returning pilgrims to their household 

contactss to estimate the risk of dissemination of this clone to the pilgrims' countries of 

originn was also investigated. Tonsillopharyngeal swabs were taken from 233 household 

contactss of the 171 returning pilgrims at two weeks after the Hajj. The results showed 

thatt 23% of the returning pilgrims carrying the W135 clone transmitted this clone to 

theirr household contacts; 13% of all household contacts of returning pilgrims carrying 

thee W135 clone acquired this clone. The substantial transmission to household contacts 

wass reflected by the high attack rate of W135 disease in the same year amongst contacts, 

andd was 28 per 100,00014 which was similar to the attack rate reported in pilgrims in the 

UK.99 The shift of burden of W135 disease from pilgrims to contacts was also observed in 

thee UK.9 Cases of W135 disease in contacts were also reported in other Moslem countries 
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inn Africa,10,11 and in Moslem communities in Europe.12,27 Due to lack of facilities in other 

developingg Moslem countries, it is highly likely that the true problem is underreported. 

Thee data obtained on transmission, together with knowledge of the number of 

Singaporeann pilgrims attending the 2001 Hajj (n=3963 according to the Singapore Islamic 

Organisation)) and the reported number of cases of Hajj associated invasive disease in 

contactss (n=3) in Singapore15 permit a crude estimate of the risk of invasive disease for a 

carrierr as approximately one in 70 new acquisitions of this W135 clone.14 This is consistent 

withh previous estimates that members of the ET-37 complex may cause invasive disease in 

onee in 20 to one in 400 acquisitions.28 Even small changes in the prevalence of hypervirulent 

strainss may have substantial effects on the rates of invasive disease in a population.28 The 

highh transmissibility and virulence of this W135 clone raise considerable concern about 

thee public health consequences of widespread dissemination of this organism and the 

potentiall  for future epidemics. 

Publicc health strategies therefore need to be implemented urgently. 

Basedd on the Singapore findings, vaccination of all household contacts would be 

justifiable.199 However, on a public health scale, this is expensive, and uptake may be low. 

Ann alternative approach would be to eradicate carriage by giving antibiotics: a single 

dosee of 500mg ciprofloxacin has been shown to eradicate nasopharyngeal carriage of 

meningococcii  in more than 90% of carriers with few side effects.29 Although antibiotic 

prophylaxiss could be offered indiscriminately to all contacts of Hajj pilgrims, this would 

alsoo be difficult to organise, would involve treating large numbers of individuals including 

children,, and the optimal timing for such prophylaxis is unknown. In addition, previous 

largee scale attempts to control outbreaks by mass antibiotic prophylaxis have shown littl e 

impactt on carriage of virulent outbreak strains.30 The most logical approach would be to 

eradicatee carriage by administering antibiotics to the pilgrims at the point of departure 

fromm Saudi Arabia, or return to their home countries. This is likely to be more feasible 

andd is justifiable on public health grounds. The Ministry of Health in Saudi Arabia issued 

suchh a recommendation through their overseas embassies in March 2001. However, at 

thatt time this was not supported by the CDC findings of low meningococcal carriage in 

Americann pilgrims.25 In addition, administering antibiotics to 2 million returning pilgrims 

raisess issues of safety, development of resistance, as well as costs. Therefore, for the Hajj 

20022 the Ministry of Health Saudi Arabia decided to restrict administration of antibiotics 

too their local Saudi Hajj pilgrims.31 Furthermore, following the implementation of the 

quadrivalentt meningococcal vaccine as visa requirement for the Hajj 2002, it is crucial to 

investigatee the impact of improved coverage with quadrivalent meningococcal vaccine of 

alll  pilgrims on carriage in pilgrims and incidence of disease in household contacts. 

Anotherr concern of great importance is the origin of W135. Although there is some 
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evidencee that W135 may have been introduced from Africa to Saudi Arabia,12,32,33 future 

studiess would need to identify the populations of incoming pilgrims who introduce this 

clonee to the pilgrimage in Saudi Arabia by determining the carriage rate and predominant 

serogroup.. Once identified, antibiotics could be administered to these populations in 

orderr to prevent the introduction and dissemination of the clone to the Hajj pilgrims and 

locall  Saudis.21 

Furthermore,, the stimulation of herd immunity by reducing carriage rates and 

acquisitionn of carriage of circulating virulent meningococcal clonal groups should be an 

importantt strategy.28 Future vaccine developments should therefore focus on conjugate 

quadrivalentt vaccines which may have a better impact on the reduction of carriage than the 

currentt polysaccharide quadrivalent vaccine.34 
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