
Q uantitat ive  Microbia l  Risk Assessment For 
Campylobacter  Je juni  And C. Col i  Associated 
W ith The Consumption Of Camel  Milk Qatar

Background and Introduct ion—According to the Food and Agr icultura l  Organizat ion that  more than 
one-third of  the populat ion of  the wor ld i s  af fected each year  by food-borne diseases  caused by chemical 
and biologica l  hazards .  Foodsafety  has  been ident i f ied as  high pr ior i t y  in  the Qatar  National  Food 
Secur i t y  Master  P lan.  Campylobacter  spp. are  among the leading causes  of  foodborne i l lness  and capable 
of  t r igger ing severe  gastroenter i t i s  with grave long-term sequelae  and ser ious  economic impact  such as , 
Inf lammator y Bowel  Disease  (IBD).  The pract ice  of  dr inking fresh camel  milk, a l though is  a  t radit ion 
in Qatar, i s  increas ing around the wor ld because of  the perceived medicinal  va lue for  heal th in general , 
d iabetes , aut ism, and a l lergies .  In addit ion to the fact  that  camel  milk i s  the c losest  to  human mother ' s 
mi lk, i t  contains  high levels  of  ant ioxidants  and i ron. Being a  f resh product  i t  i s  exposed o foodborne 
pathogens inc luding Campylobacter  spp. Understanding the pathway by which this  hazard enter  the 
food chain and pose r i sk to  human wi l l  help in developing r i sk mit igat ion strategies . We carr ied out 
a  s tudy to assess  the potent ia l  r i sk  of  i l lness  f rom the consumption of  camel  milk contaminated with 
Campylobacter  spp. in  Qatar  and ident i fy  cr i t ica l  inter vent ion points  that  would contr ibute  to  mit igat ing 
i ts  associated r i sk.  
Methods—We used the quanti tat ive  r i sk  assessment (QRA) methodolog y us ing a  combinat ion of 
determinist ic  and stochast ic  approaches  to  address  the stated object ives .  The QRA approach helps  in 
ident i fy ing stages  in the product ion system from farm-to-table  that  are  l ike ly  to  play  role  in  mit igat ing 
or  exacerbat ing the r i sk of  i l lness  associated with the consumption of  contaminated camel  milk with 
this  pathogen.  Data on the probabi l i t y  of  e i ther  C. je juni  or  C. col i  in  camel  milk or  in  humans were 
obtained through repeat  cross-sect ional  s tudies  in  these  populat ions .  Est imates  of  the adverse  heal th 
ef fects  were obtained us ing r i sk character izat ion which integrated data  on hazard character izat ion and 
exposure assessment, inc luding dose-response model . A Monte Car lo S imulat ion of  inputs  in  the model 
was  per formed using @Risk sof tware (Pal i sade Sof tware, Newfie ld, NY, USA) and parameters  were 
obtained us ing Lat in Hypercube sampling. Sensi t iv i t y  analyses  were per formed to capture  the ef fect  of 
uncer ta inty  and var iabi l i t y  of  the di f ferent  parameters  used in the model  on the predicted r i sk of  i l lness .   
Results—O ur pre l iminar y analyses  showed that  the probabi l i t y  of  i l lness  for  a  heal thy female  f rom the 
consumption of  camel  milk contaminated with C. je juni  ranged from 5 x  10-3 to 24 x  10-2 depending on 
the amount of  camel  milk consumed. However, the r i sk for  male  i s  higher  (13 x  10-3 to 30 x  10-2) . The 
est imates  of  i l lness  are  three t imes higher  for  immune compromised females  consumed fresh camel  milk. 
We also evaluated the r i sk of  i l lness  for  immune compromised males  that  consumed fresh camel  milk 
and i t  was  f ive-t imes higher  in compar ison to heal thy men. The r i sk of  i l lness  due to the consumption of 
camel  milk contaminated with e i ther  C. je juni  or  C. col i  could be s ignificant ly  reduced for  e i ther  gender 
by increas ing the ef f icacy of  s ter i l iz ing the milk by boi l ing or  pasteur izat ion.   
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