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Overview 

ÅCholera clinical guidelines 

ïDevelopment and review process 

ïContent 

ÅReference for diagnosis, 

management and prevention 

ÅOngoing scientific questions  

ïOrigin of strain 

ïRole of antibiotic treatment 

ïVaccination strategy  
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January 12, 2010: Haiti Earthquake 
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Water and Sanitation Infrastructure in Haiti 

Damon Winter/The New York Times 5 



October 20, 2010: Cholera Outbreak 
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Cholera Outbreak : Current Status 

ÅHaiti  

 Cases to January 1, 2011 

(MSPP/ PAHO) 

ï Cholera cases: 171 304  

ï Hospitalized: 95 039 

ï Deaths: 3 651 

 

Source: Cholera Health Cluster 

Bulletin #13 

ÅInternational cases  

 Cases to Dec. 18, 2010 (MMWR) 

ÅDominican Republic 

Å59 laboratory confirmed cases 

Å3 of these imported 

ÅFlorida 

Å5 cases,  

ÅAll in travelers from Haiti 

 

7 Source: MMWR December 24, 2010 / 59(50);1637-1641 

 



Clinical Guideline Development 

ÅDeveloped by OAHPP at the request of the CMOHôs Office 

ÅSimilar to guidelines developed for  

ïNon-typhoidal Salmonella species  

ïCyclospora cayetanensis  

ïE coli O157 

ï Listeria monocytogenes 

ÅPeer reviewed by 10 infectious disease, tropical medicine and 

public health physicians 

ÅAdditional feedback regarding style, length and usability from 

family and ER physicians  
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Vibrio cholerae 

ÅCurved gram negative 

bacilli, single flagella 

Å200+ serogroups 

ïStrains with pandemic 

potential include O1 and 

O139 

Å3 serotypes of O1 

ï Inaba, Ogawa, Hikojima 

Å2 biotypes of O1 

ïClassical and El Tor 
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ÅWaterborne organism 

ÅTransmission 

ÅVery rare person to 

person transmission 

ÅHas not been known to be  

in the Caribb ean for the last 

100 years  

  



Cholera Toxin 
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B subunit 

A subunit 

Sixma TK et al. Nature 1991 May 30; 351 (6325) 371-7.  

ÅBinds to ganglioside receptors 

ÅActivates adenylate cyclase 

ÅIncreased production of cAMP 

ÅExcretion of Cl- 

(secondary osmosis of Na+ and H2O) 



The 7th Pandemic of Cholera 

11 
Lam C, et al. Volume 16, Number 7ïJuly 2010 

Tauxe RV et al. EID Vol. 1, No. 4 ð October-December 1995 

South America, 1991-1994 

ü100, 000 cases 

ü> 10, 000 deaths 



Epidemiology of Vibrio cholerae 
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In 2009  

221,226 reported cases  

4,946 deaths 

WHO annual estimates  

3 million to 5 million cases 

100,000 to 130,000 deaths 



Recent International Outbreaks of Cholera Worldwide 

13 Waldorr MK et al. N Engl J Med 2010; 363:2279-2282 Dec 9, 2010.  



Clinical Manifestations of Cholera 

ÅAsymptomatic 

ï El Tor ratio of asymptomatic to symptomatic ~20:1 

ï can shed Vibrio cholerae in stools for 7-14 days 

ÅSymptomatic 

ï Incubation period 12-96 hours (0.5-5 days) 

ï Symptoms 

ÅWatery diarrhea or ñrice waterò stools (up to 0.5-1 liter per hour)  

ÅVomiting 

ÅDehydration 

ÅElectrolyte abnormalities, hypotension, renal failure 

ÅFever is rare (less than 5 %).  

ï Mild to moderate cases may be indistinguishable from other 

infectious forms of diarrhea 

14 



Microbiological Diagnosis of Vibrio cholerae in Ontario 
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Laboratory Methods for Diagnosing Vibrio cholerae 
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Thiosulfate Citrate Bile Acid Sucrose 

Agar 

String test 



Who Should be Evaluated for Cholera in Ontario 

ÅTraveler returning from an 

endemic area 

ÅWatery diarrhea within 5 days of 

return 

ïSome may have diarrhea 

indistinguishable from other 

causes  
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Rehydration 

The Cornerstone of Management of Cholera 

Å Early rehydration and electrolyte replacement 

ï Mortality can fall from 10-50% to < 1% 

Å Mild to moderate disease 

ï Oral rehydration salts 

Å Severe dehydration 

ï IV replacement with Ringerôs lactate 

ï Rapid replacement followed by ongoing maintenance 

 

18 http://www.cdc.gov/haiticholera/clinicalmanagement/ 



Antimicrobial Therapy for Cholera 

ÅSecondary to rehydration 

therapy 

ÅRCT 

ï243 children in 

Pakistan, with severe 

cholera  

ï1964-66 

19 
Lindenbaum J, et al. Bull World Health Organ 36 (1967), pp. 871ï883. 

 

Decreased  

1) duration of diarrhea  

 (from 4 to 2 days on average) 

2) stool volume 

3) intravenous fluid requirements 

4) clinical relapses 



Antibiotic Susceptibility  

of Haiti strain of Vibrio cholerae 

ÅStrains of Vibrio cholerae identified in Haiti in October and 

November 2010 

Å Susceptible to: 

ï Tetracycline  

ïAzithromycin 

ÅResistant to: 

ï  Sulfisoxazole 

ï  Nalidixic acid 

ÅReduced susceptibility to: 

ï  Ciprofloxacin  

20 



Reccomended Antibiotic Treatment for Cholera 

related to the Haiti 2010-2011 Outbreak 
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Role of Zinc Supplementation 

ÅRandomized controlled trial in Bangladesh 

ï Zinc supplementation associated with decreased duration and 

severity of diarrhea in children  

ï If severe cholera is suspected, zinc supplementation with 10-30 mg 

per day for 5-7 days may be considered 

ÅUnknown zinc nutritional status in our context 
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Infection Control Recommendations 

ÅVibrio cholerae is spread primarily by contaminated water and food 

sources 

ÅAccess to clean water and modern sanitation systems mitigate 

ongoing transmission of cholera infections in Ontario.  

  

ÅVery rare for cholera to spread directly from person to person 

ÅRecommend isolation using contact precautions until the diarrhea 

has resolved 

Å When possible, hospitalized individuals with diarrhea possibly due 

to cholera should not share toilet facilities with other patients 
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Information for Travelers to Cholera Endemic Regions 

 

 

25 
http://www.phac-aspc.gc.ca/tmp-pmv/info/cholera-eng.php  

http://wwwnc.cdc.gov/travel/content/outbreak-notice/haiti-cholera.aspx 

Additional considerations for travelers (CDC):  
ÅPrescription antibiotic  

ÅWater purification tablets 

ÅOral rehydration salts 

 Public Health Agency of Canada 

http://www.phac-aspc.gc.ca/tmp-pmv/info/cholera-eng.php
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http://wwwnc.cdc.gov/travel/content/outbreak-notice/haiti-cholera.aspx
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Indications for Cholera Vaccination  

ÅVaccination is recommended for travelers to endemic regions with a 

high risk of exposure  

ïHumanitarian relief workers 

ï Travelers visiting areas of high risk with limited access to clean 

water and food 

ÅDebatable role during outbreaks 

ïMore to follow 
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Vaccination Options for Cholera 

ÅDukoral 

ï  Killed whole-cell V. cholerae O1 with purified recombinant B-

subunit of cholera toxoid (WC/rBS) sold as Dukoral TM  

ïOverall efficacy of 64-90% against infection with Vibrio cholerae 

O1 El Tor 

ïRequires 2 doses of vaccine administered 1-6 weeks days apart 

(3 for children less than 6 

ïRequires 10-14 days after vaccination before attaining full 

immunity 

ïProtection against cholera with this oral vaccine is estimated to 

be 6 months to 2 years 

ï This vaccine is not protective against V. cholerae O139 
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Other Vaccination Options for Cholera 

ÅMutacolÑ 

ïAn attenuated live oral genetically modified V. cholerae O1 

vaccine (CVD 103-HgR) 

ïHealth Canada approved 

ïNot widely available 

ÅShanchol  

ïDoes not require a buffer, 1 dollar per dose 

ï Trial in Kolkata, which enrolled nearly 70,000 people,  

Å67 percent protection for at least two years  

ïPending WHO prequalification and provides longer-term 

protection against V. cholerae O1 and O139 in children under five 

years of age 
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Scientific Questions  

about the Cholera Epidemic in Haiti 

ÅOrigin of cholera in Haiti 

ÅRole of vaccination 
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Origin of Cholera in Haiti 

ÅCholera has not been seen in Haiti for at least 100 

years 

ÅIntroduction of Vibrio cholerae in Haiti in October 2010 

 

ÅTwo leading hypotheses 

1) Imported from UN workers who were working near 

the Arbonite rover 

2) Environmental and sanitary conditions lead to 

spread of already existing strain 
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Lancet ID, December 2010 Editorial  

BBC 



Evidence of Imported Strain  

of Vibrio cholerae in Haiti 

32 Chin CS et al. NEJM Dec 13, 2010 



Role of Vaccination in the Management of Cholera 

Outbreaks 
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WHO Position Paper on Cholera Vaccines 

34 WHO Weekly Epidemiological Record, March 26, 2010 



Use of Cholera Vaccination During Outbreaks 

ÅOutbreak in Micronesia 2000 

ïUsed attenuated vaccine 

35 Calain P, et al. Vaccine 2004 June 23; 22 (19) 2444-51.   



Questions about the Utility of Clinical Guidelines 

ÅTo address specific needs within Ontario 

ïSpecific outbreaks 

ïDifferent diagnostic and management approaches  

ïVs abundance of information 

ÅClinical utility vs added value 

ïLonger document with key messages 

ÅNeed for ongoing feedback 
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Compare to Non-typhoidal Salmonella Guidelines 
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