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INTRODUCTION N 

Thee annual Islamic pilgrimage to Mecca and Medina (Hajj) attracts more than 2 million 

pilgrimss from all over the world. Overcrowding provides ideal conditions for person-to-

personn transmission of meningococci. During the Hajj 2000, an international outbreak 

off  meningococcal disease occurred.1 This outbreak generated particular interest as it was 

causedd by serogroupW135, a serogroup which hitherto had not played a major role in 

epidemics.2,33 Furthermore, many close contacts of asymptomatic returning pilgrims were 

affected.22 Although vaccination can protect pilgrims against invasive disease due to W135, 

itt does not prevent acquisition of pharyngeal carriage which is the primary source for 

transmission.44 Returning pilgrims may spread the bacteria to their unvaccinated household 

contactss or even to the community at large. 

Wee investigated the extent of transmission of N. meningitidis in Hajj pilgrims and 

theirr contacts, in order to provide evidence for developing a rational public health policy. 

METHODSS AND RESULTS 

Wee conducted a prospective study on meningococcal carriage in Singaporean pilgrims be-

foree the Hajj and in pilgrims and their household contacts two weeks after return from the 

Hajj.. Serogrouping and pulsed field gel electrophoresis was performed on meningococcal 

isolatess to determine the predominant serogroup and relatedness of the strains. Subjects were 
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Tablee 1: Meningococcal carriage in Hajj pilgrims and household contacts 
(p,0.0011 between pre- and post-Hajj pilgrims using the McNemar test). 

questionedd about the occurrence of any symptoms of upper respiratory tract infection, use 

off  antibiotics within the within the past month and number of persons in the household. 

Tonsillopharyngeall  swabs were taken from 204 Malay pilgrims at the time of 

vaccinationn with quadrivalent meningococcal vaccine (median 39 (range 18 to 72) days 

priorr to their departure for the Hajj pilgrimage). Median age was 48 (24 to 74) years, 

andd 92 (45%) were male. Only one of these pilgrims carried N. meningitidis which was 

identifiedd as serogroup X. 

Wee took repeat swabs from 171 (84%) of the pilgrims at a median of 17 (1 to 45) days 

afterr return from the Hajj and found 29 (17.0%) to be meningococcal carriers (p < 0.001 

comparedd with carriage rate prior to the Hajj) (Table 1). Ninety five (56%) of returning 

pilgrimss reported cough in the preceding month, and 70 (41%) reported use of antibiotics. 

Carriagee was significantly higher in those who had not taken antibiotics (22/101, 22%) 

thann in those who had taken antibiotics (7/70,10%) (p = 0.045), but no relationship existed 

betweenn carriage and age, gender or recent symptoms of upper respiratory tract infection. 

Pulsedd field gel electrophoresis showed 26/29 (90%) meningococci isolates in Hajj 

returneess to be a single clone, identified as serogroup W135 in most cases and related to 

thee strains that caused Hajj associated invasive meningococal disease in Singapore. 

Thee returning pilgrims reported a median of 4 (1 to 10) persons living in their 

household.. The total number of contacts (non-Hajj pilgrims within the same household) 

wass 317. Swabs were taken from 233 (74%) of these household contacts at a median 

timee of 26 (3 to 45) days after the pilgrims return to the household. The median age of 

householdd contacts was 20 (range 1 to 67) years and 165 (52%) were children under the 

agee of 18 years. The prevalence of meningococcal carriage in household contacts was 8.2%, 

off  whom 42% were the W135 clone (3.4% W135 clone carriers out of all household 

W135W135 Meningococcal Disease Associated with the Hajj Pilgrimage 35 5 



Studies Studies 

contacts).. All but one of the contacts carrying the W135 clone were contacts of returning 

pilgrimss with the W135 clone. Of the 26 pilgrim W135 clone carriers (all from different 

households),, 6 (23%) transmitted this strain to 7 contacts, of whom 2 were from the same 

household.. The acquisition rate of the W135 clone in contacts of returning carriers of the 

samee strain was 13% (seven out of 54 contacts of pilgrims). 

COMMENTS S 

AA high acquisition rate of a single clone ofW135 N. meningitidis occurred during the 2001 

Hajjj  pilgrimage. Many countries currendy give bivalent meningococcal vaccine (cover-

ingg A and C) to Hajj pilgrims. Vaccination with the quadrivalent meningococcal vaccine 

(alsoo covering W135,) should become mandatory for all Hajj pilgrims and be considered 

forr household contacts. Transmission of this clone from vaccinated Hajj returnees to their 

unvaccinatedd household contacts was substantial, putting contacts at particular risk of 

developingg invasive disease. Our findings support a policy of administering antibiotics to 

pilgrimss prior to their return to their countries of origin to eradicate carriage and thereby 

protectt household contacts. 
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