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Introduction: 
Cholera is an acute infectious disease of small intestine, caused by 
the bacterium Vibrio cholerae.1The other bacterial isolates which 
mainly cause diarrhea are Salmonella, Shigella, Campylobacter, 
and diarrheagenic E. coli2.V. cholerae is found in aquatic 
environment3 and the cholera disease is regularly found in the 
poor agricultural countries of Asia, South America and Africa.4 

Several epidemics have occurred in Asia during the 15th and 18th 
centuries respectively and seven highly severe pandemics of 
cholera have occurred since 1817. The 7th  
 
 
pandemic started in Indonesia in 1961, then to West Africa in 1970 
and then in America in 1991.5 Pioneer work was done by Snow in 
1800s by giving a conclusion that cholera disease spreads from 
contaminated water.6 V. cholerae is a gram-negative curved rod 
belonging to the family Vibrionaceae7. This bacterium also has 
some characteristic similarities to the family, 
Enterobacteriaceae8. They are motile and most of them having 
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Abstract 
 

Introduction: Cholera is an acute infectious disease of small intestine, caused by the 

bacterium Vibrio cholerae. More than 200 serogroups of V. cholerae have been identified. In 
Iran, Inaba strains were 75% resistant against trimethoprim-sulfamethoxazole in 2011, while 
during 2012-13 it was 100%. Ogawa strains showed 96% resistance against trimethoprim-
sulfamethoxazole in 2011, whereas 100% resistant in 2012, while no resistance was seen in 
2013 against the same antibiotic.   

Objective: To determine the frequency of vibrio cholera 01 EL TOR (Inaba And Ogawa) and 

its resistance pattern in Karachi. 

Methodology: Samples were collected from patients with acute diarrhea with rice-water 

stool from Medical Unit, JPMC and NICH, Karachi between October 2015 to August 2016. 
These samples were then transported to Microbiology Department, Basic Medical Sciences 
Institute, JPMC, Karachi and processed according to standard protocol. 

Results: No growth was noticed in 147 (66.81%) samples while a total of 28 (12.7%) were 

V. cholerae species, and 45 (20.45%) were other organisms. The distribution of V. cholerae 
serotypes, out of 28 V. cholerae species, 13 (46.4%) were of Inaba serotypes, 09 (32.1%) 
were of Ogawa serotypes while 06 (21.4%) were of Non-01 serotypes. 

Conclusion: The susceptibility results of tetracycline and trimethoprim-sulfamethoxazole 

are not very favorable. Involvement of multidrug resistant V. cholerae O1 serotypes in the 
community is a very serious public health concern. Such patients were observed to be very 
difficult to treat in the community. 
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single polar flagellum.9 More than 200 serogroups of V. cholerae 
have been identified10. However, only V. cholerae O1 serogroup is 
associated with epidemic and pandemic cholera. V. cholerae non-
O1 may be associated with severe diarrhea, but do not possess 
the epidemic potential like V. cholerae O1 isolates.  The biotype of 
V. cholerae O1 are Classical and El Tor, the serotype of V. cholerae 
O1 El Tor are Inaba, Ogawa and Hikojima. There is no serotype 
associated with classical biotype of V. cholerae O111. Classical 
biotype of V. cholerae O1 was replaced by El Tor biotype in the 7th 
pandemic.12 The variant of V. cholerae El Tor possesses cholera 
toxin of classical biotype and currently prevalent in the 
world.13The recent outbreaks of cholera in the world have been 
due to serogroup V. cholerae O1 of El Tor biotype.14 The rapid 
emergence and spread of multidrug resistant strains of V. 
cholerae with resulting outbreaks around the world can 
undermine the success of antimicrobial therapy. There is a great 
variation in the patterns of antibiotic resistance at different times 
and different places of the world with multiple antibiotic-resistant 
V. cholerae strains commonly found during epidemics. There are 
many reports of V. cholerae strains showing resistance against 
tetracycline and fluoroquinolones. A study at the Democratic 
Republic of Congo (DRC) about resistance pattern of V. cholerae 
described that initially there was resistance against trimethoprim-
sulfamethoxazole, which was followed by resistance to nalidixic 
acid, erythromycin, and chloramphenicol in early 2000s. The 
strains were susceptible to fluoroquinolones but resistance to 
tetracycline and ampicillin were also seen during the period 
between 2007 to 2010. In Iran, Inaba strains were 75% resistant 
against trimethoprim-sulfamethoxazole in 2011, while during 
2012-13 it was 100%. Ogawa strains showed 96% resistance 
against trimethoprim-sulfamethoxazole in 2011, whereas 100% 
resistant in 2012, while no resistance was seen in 2013 against the 
same antibiotic. Kansakar et al in 2010 from Kathmandu found 
that V. cholerae O1 Ogawa biotype El Tor strains were 100% 
susceptible to tetracycline and ciprofloxacin, while all were 
resistant to nalidixic acid. Continuous monitoring is required to 
trace changes in susceptibility patterns and the emergence of 
resistance to new agents. The study conducted during the period 
of 2000-2012 in Dhaka 18% of total V. cholerae O1 strains were 
MDR 15. The reports of total cases and deaths during the period of 
1947 to 1987 for cholera in Pakistan is shown in table 2. It is clearly 
showing that the number of cases and deaths were very high from 
1947 to 1971. In 2010 during Monsoon season in Pakistan, there 
were record breaking rains and flood resulted in epidemic of 
cholera by V. cholerae O1 of El Tor biotype16. 

Methodology: 
A Total of 220 samples were collected from patients with acute 
diarrhea and rice water stool. Sample size was calculated by Open 
Epi software. The reference study is “Genomic Epidemiology of V. 
cholerae O1 Associated with Floods Pakistan, 2014”. 
Samples were collected from patients with acute diarrhea and 
rice-water stool from Medical Unit, JPMC and NICH, Karachi 
between October 2015 to August 2016. These samples were then 

transported to Microbiology Department, BMSI, JPMC, Karachi 
and processed according to standard protocol. 

Results: 
A total of 220 rice-water stool samples were processed, out of 
which adult patients (≥14 years) were 88 (40%), including 30 
(13.63%) males and 58 (26.36%) females (P<0.09) which is 
statistically insignificant. Total children (<14 years) were 132 
(60%), of which males were 60 (27.27%) and females were 72 
(32.72%) (P<0.09) which is statistically insignificant (P=0.09). 
 The distribution of organisms isolated from the 220 samples 
processed. No growth was noticed in 147 (66.81%) samples while 
a total of 28 (12.7%) were V. cholerae Species, and 45 (20.45%) 
were other organisms. 
The distribution of V. cholerae serotypes, out of 28 V. cholerae 
species, 13 (46.4%) were of Inaba serotypes, 09 (32.1%) were of 
Ogawa serotypes while 06 (21.4%) were of Non-01 serotypes. 
 
Table No.1: Distribution of organisms according to species on 
the basis of serology (n=220) 

Species Frequency Percent 

No growth 147 66.81 

Vibrio Species 28 12.7 

Others 45 20.45 

Total 220 100.0 

 
Table No.2: Distribution of vibrio cholerae serotypes (n=28) 

Vibrio Species Frequency Percent 

Inaba  13 46.4 

Ogawa 09 32.1 

Non-01 06 21.4 

Total 28 100.0 

 

Fig No. 1: Age and Gender distribution of subjects  

 
 
 
 
 

60
72

132

30

58

88

0

50

100

150

< 14 years ≥ 14 years Total

Chart Title

Male Feamle



23 
 

J Muhammad Med Coll                                                                                                                     May 2020-Oct 2020; Vol 11 (1) 

Table No.3: Physical and Microscopic variables of stool 
samples. 

Parameters Inaba  
(n=13) 

Ogawa 
(n=9) 

V. Cholera  
(Non-01) 
(n=6) 

Others 
(n=192) 

Physical variables 

Color 3 (23.07%) 2 
(22.22%) 

1 (16.66%) 60 
(31.25%) 

Blood 10 
(76.92%) 

1 
(11.11%) 

1 (16.66%) 60 
(31.25%) 

Mucus     

pH     

Acidic 3 (23.07%) 1 
(11.11%) 

1 (16.66%) 82 
(42.70%) 

Alkaline 10 (76.92) 8 
(88.88%) 

5 (83.33%) 110 
(57.29%) 

Microscopic 

No. of 
RBC/HPF 

    

0    132 
(68.75%) 

1-10 10(76.92%) 7 
(77.77%) 

5 (83.33%) 29 
(15.10%) 

10-30 3 (23.07%) 2 
(22.22%) 

1 (16.66%) 21 
(10.93%) 

> 30    10 (5.20%) 

WBC/HPF     

0 5 (38.46%) 3 
(33.33%) 

1 (16.66%) 100 
(52.08%) 

1-10 4 (30.76%) 4 
(44.44%) 

3 (49.66%) 60 
(31.25%) 

10-30 4 (30.76 %) 2 
(22.22%) 

2 (33.33%) 20 
(10.41%) 

> 30    12 (6.25%) 

Fat 

Seen 9 (69.23%) 6 
(66.66%) 

5 (83.33%) 117 
(60.93%) 

Not seen 4 (30.76%) 3 
(33.33%) 

1 (16.66%) 75 
(39.06%) 

 
Table No.4: Distribution of organisms according to species on 
the bases of serology (n=220) 

Species Frequency Percent 

No growth 147 66.81 

Vibrio Species 28 12.7 

Others 45 20.45 

Total 220 100.0 

Table No. 5: Distribution of vibrio cholerae serotypes (n=28) 
Vibrio Species Frequency Percent 

Inaba  13 46.4 

Ogawa 09 32.1 

Non-01 06 21.4 

Total 28 100.0 

 

Table No.6: Season wise distribution of v. cholerae o1 el tor 

(Inaba and Ogawa) serotypes and v. cholerae non-01 strains. 
Season Inaba 

(n=13) 

Ogawa 

(n=9) 

V. cholera 

non-01 

(n=6) 

Spring  

(January -April) 

1 (7.69%) 0 (%) 0 (%) 

Summer  

(May-June) 

4 (30.76%) 4 (44.44%) 3 (50%) 

Monsoon  

(July-August) 

6 (46.15%) 3 (33.33%) 3 (50%) 

Autumn  

(September –October) 

2 (15.38%) 2 (22.22%) 0 (0%) 

Winter  

(November – 

December) 

0 (%) 0 (%) 0 (0%) 

Table No. 7: Sensitivity results of v. cholerae01 el tor (Inaba and 
Ogawa) in both adults (male and female) and children. 

Patient 

Group 

Antibiotic V. cholerae01 El 

Tor Inaba (n=13) 

V. cholerae01 El 

TorOgawa (n=9) 

Adults  

≥ 14 years 

AMP S 4 (100%) 2 (66.66%) 

R 0 (0%) 1 (33.33%) 

CN S 4 (100%) 3 (100%) 

R 0 (0%) 0 (0%) 

OFX S 3 (75%) 3 (100%) 

R 1 (25%) 0 (0%) 

SXT S 2 (50%) 1 (33.33%) 

R 2 (50%) 2 (66.66%) 

TET S 2(50%) 2 (66.66%) 

R 2 (50%) 1 (33.33%) 

Children  

<14 Years 

AMP S 9 (100 %) 6 (100%) 

R 0 (0%) 0 (0%) 

CN S 9 (100%) 6 (100%) 

R 0 (0%) 0 (0%) 

OFX S 9 (100%) 6 (100%) 

R 0 (0%) 0 (0%) 

SXT S 3 (33.33%) 2 (33.33%) 

R 6 (66.66%) 4 (66.66%) 

TET S 3 (33.33%) 2 (33.33%) 

R 6 (66.66%) 4 (66.66%) 

Table No. 8: Multidrug resistance of v. cholerae o1 (Inaba and 
Ogawa) serotypes 

Patient 

Category 

Antibiotic Sensitivity Inaba 

(n=13) 

Ogawa 

(n=9) 

Adults >14 

Years 

OFX/TET/SXT Resistant 1 (25%) 0 (0%) 

AMP/SXT/TET Resistant 0 (0 %) 1 (33.33%) 
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Fig No. 2: Season wise distribution of v. cholerae o1 el tor 
(Inaba and Ogawa) serotypes and v. cholerae non-01 strains 

 
Discussion: 
Cholera is endemic in Pakistan but has not been considered as a 
significant cause of diarrhea. The reporting of cholera is very poor. 
From 1993 to 2005 and again in 2015, Pakistan has not reported 
any case of cholera to WHO. It was first time considered as a major 
cause of diarrhea in 1971.17 Diarrheal diseases are the leading 
causes of morbidity and mortality in children particularly in 
developing countries like Pakistan18. It is spread by faeco-oral 
route following the ingestion of faecally contaminated food or 
water, person to person transmission or direct contact with 
infected faeces. 
In the present study, cholera cases are noted to increase in 
summer and monsoon seasons in Pakistan. This finding is 
inconsistent with different studies conducted in South east 
Asia19.Poor standards of environmental hygiene and sanitation 
and difficulty to get safe drinking water are the key factors for the 
spread of cholera. 
In our study, out of the total isolates there were 13 (46.4%) cases 
of Inaba serotypes while 9 (32.1%) cases were Ogawa serotypes. 
However, in contrast to our study there was no Inaba serotype 
isolated in different studies of Southeast Asia20. The prevalence of 
V. cholerae serotypes is different in different regions of the world. 
In Iraq, all isolates were Inaba serotypes. Inaba serotype was 
restricted to western parts while Ogawa serotype was prevalent 
in east and south of the country. In Congo, Ogawa serotype was 
predominant from 2001 to 2010 but Inaba serotype became 
predominant in the period from 2011 to 201221. In Pakistan, Inaba 
serotype surpassed Ogawa in 2005 which was the first report of 
switching over from Ogawa to Inaba. 
In our study, the frequency of Inaba serotype in adults is lower 
i.e., 4 (30.76%) cases, then that in children i.e., 9 (69.23%) cases 
and the p-value is not significant (P= 0.7). This is not in agreement 
with observation of Jameel et al. (2016), who has isolated higher 
frequency (85%) of Inaba serotype in adult patients. The present 
study also shows that the frequency of Ogawa serotypes in adults 
is lower 3 (33.33%) than the frequency in children6 (66.66%). This 
is consistent with a study done in India during 2016 that reported 
higher frequency (74%) of Ogawa serotypes in adult patients. In 

our study cholera cases were mostly identified in children which 
is in agreement with a published study.22 
In our study, the higher frequency of Inaba serotype 9 (69.23%) 
was seen in female patients. In contrast, frequency of Inaba 
serotypes was higher (55.15%) in male patients in a study 
conducted in Iraq.23 In our study 9 (55.55 %) cases of the Ogawa 
serotype were a male patient which is not in agreement to 
observation of Gupta et al24 who has reported higher frequency 
(58.07%) of Ogawa serotypes in female patients.  
Our study shows that all Inaba serotypes isolated in adults and 
children as well as Ogawa serotypes isolated in children were 
sensitive to ampicillin while on the other hand out of a total 3 
(33.33%) of the isolated Ogawa serotype were resistant to 
ampicillin. In Indian Punjab, the isolates of Inaba and Ogawa 
serotypes were found mostly resistant to ampicillin.25 Ogawa 
serotypes were found 100% resistant to ampicillin by Gupta et 
al.24 In a study at Pano Aqil, Sindh Pakistan26 there were 37.5% 
strains of Ogawa serotypes isolated that were resistant to 
ampicillin. In our study however all isolates (Inaba and Ogawa) 
were (100%) sensitive to gentamicin in both adults and children; 
this is agreement with the finding of Mala et al27 however, Ukaji 
et al28 has reported 15.9% resistance to gentamicin, which is in 
contrast to our findings. 
All Ogawa serotypes were 100% susceptible to ofloxacin in both 
groups. In adult patients infected with Inaba serotype, 25% 
isolates were resistant, whereas 100% were susceptible in 
children to ofloxacin. These findings were similar to the study of 
Mala et al in where isolates were highly susceptible to 
fluoroquinolones. On the contrary another study in India19 
showed that only 32.90% cases of V. choleraeO1 (Inaba and 
Ogawa) serotypes were sensitive to ofloxacin. 
In our results, antibiotic susceptibility pattern shows higher rate 
of resistance to trimethoprim-sulfamethoxazole and tetracycline 
in both children and adults. In different studies of the world, 
resistance to tetracycline and trimethoprim-sulfamethoxazole has 
been reported worldwide24. In the present study, sensitivity of 
Inaba serotype to tetracyclines isolated in adult and children were 
50% and 33.33% respectively. In contrast, most of the V. 
cholerae01 isolates were sensitive to tetracycline (95.3%) in 2009 
in India reported all isolated strains of Inaba serotypes being 
resistant to tetracycline. 
In our study, 66.56% of Ogawa serotype cases were sensitive to 
tetracycline in adults, while in children, 33.33 Ogawa serotypes 
isolated were sensitive to the same drug. In different studies in 
South Asia, it was observed that tetracycline was a very effective 
drug for the treatment of cholera but this drug then gradually lost 
its efficacy with the passage of time in India25. 
In this study, 50% Inaba serotype were resistant to trimethoprim-
sulfamethoxazole in adults while in children, the resistance was 
66.66% to same drug. These results are in agreement with the 
study conducted in India.26 
In our study, Ogawa serotype in adults while both Inaba and 
Ogawa serotypes in children were resistant (66.66%) to 
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trimethoprim-sulfamethoxazole. This is in agreement with 
published study29 that reported (75%) resistant strains of Ogawa 
serotype to trimethoprim-sulfamethoxazole. Our results are not 
in agreement with the study conducted by Hajia et al30 who 
reported no resistant strains of Ogawa serotypes to trimethoprim-
sulfamethoxazole in 2013. In Kolkata, India, V. choleraeisolates 
showed emergence of resistance to trimethoprim-
sulfamethoxazole from 1980-1990 while tetracycline resistance 
emerged from 1999-200031. 
Multidrug resistant strains of V. cholerae O1 have been found 
worldwide.  Shrestha32 reported all multidrug resistant V. 
cholerae O1 strains in his study in 2015.In our results, multidrug 
resistant strains of both serotypes were found in adult patients 
only.  

Conclusion:  
Our results displayed that the rates of cholera infection were high 
in monsoon seasons. This may be due to improper water and 
sanitation facilities and unhygienic practices similar to other 
developing countries. Susceptibility Results of Tetracycline and 
trimethoprim-sulfamethoxazole are not very favorable so these 
should not be considered as the drugs of first choice against both 
serotypes.  
Involvement of multidrug resistant V. cholerae O1 serotypes in the 
community is a very serious public health concern. Such patients 
were observed to be very difficult to treat in the community. 
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