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A rare and unusual cause of Vibrio cholerae non-O1, non-O139 causing
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INTRODUCTION

Despite significant achievements in public health, cholera
remains a major public health challenge worldwide. The
global burden of cholera is largely unknown due to under-
reporting from endemic and non-endemic countries. The
latest estimate of global cholera burden is 1.4 – 4.0 million
cases per year, with 21 000 – 143 000 of deaths in cholera-
endemic countries (Ali et al., 2015). Malaysia is categorized
as non-endemic to cholera but several sporadic outbreaks
have occurred in the past. Cholera is still a major health
problem in northern Borneo, including the Malaysian state
of Sabah (Zaw et al., 2019). To date, cholera outbreaks in
Malaysia have been caused by V. cholerae serogroup O1,
El Tor strain, whilst O139 serogroup and non-O1/non-O139
serogroup cases have occurred sporadically and have not
been implicated in any major outbreak (Ang et al., 2010; Teh
et al., 2012; Jikal et al., 2019). Although non-O1/non-O139
serogroups only cause mild gastroenteritis, there are several
case-reports available regarding them causing bacteremia
(Deris et al., 2009), splenic abscess (Cavuoti et al., 2002), otitis
externa (Díaz-Menéndez et al., 2018), and empyema (Lai et
al., 2012). We believe that this is the first case of non-O1/
non-O139 V. cholerae causing spontaneous bacterial
peritonitis (SBP) from Malaysia.

CASE REPORT

A 52-year-old Malay man with underlying liver cirrhosis
secondary to chronic hepatitis C infection was initially
electively admitted to our hospital for Digital Subtraction
Angiography (DSA) for a left parasagittal Arteriovenous
Malformation (AVM). However, in ward, he developed low-
grade fever. Upon further questioning, he claimed that he
had been having low-grade fever and was passing loose
stool for three days. It was associated with intermittent dull
aching abdominal pain. He denied history of having outside
meals and consumption of raw meat or seafood prior to the
diarrhea episodes. Upon examination, he was jaundiced
and had signs of liver failure with portal hypertension which
included asterixis, spider naevi, palmar erythema and
gynecomastia. His blood pressure and pulse rate were 130/
80 mmHg and 82 beats per minute, respectively. Temperature
on admission was 37.3°C. His abdomen was tense with an
everted umbilicus and gross ascites. He had bibasal lung
crepitations and bilateral lower limb edema up to the knees.

A provisional diagnosis of spontaneous bacterial
peritonitis (SBP) was made, and intravenous ceftriaxone was
empirically started. Large volume abdominal paracentesis
was performed on day 1 and 3 of admission. The peritoneal
fluid analysis showed 25 g/L serum-ascites albumin gradient
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Spontaneous bacterial peritonitis caused by Vibrio cholerae non-O1/ non-O139 is a rare
phenomenon. V. cholerae is known as a common aetiology of epidemic diarrheal disease
and rarely causes extra-gastrointestinal infections. In this report, a 52-year-old man presented
to our hospital with a clinical scenario for chronic liver cirrhosis with low grade fever and
loose stools. V. cholerae was isolated from peritoneal fluid culture, which was further
confirmed as non-O1/ non-O139 strain by multiplex polymerase chain reaction. The patient
was successfully treated with antimicrobial therapy and peritoneal drainage. This case
represents the first isolation of V. cholerae non-O1/ non-O139 strain from peritoneal fluid.

Keywords: Vibrio cholerae; non-O1/ non-O139; spontaneous bacterial peritonitis; cirrhosis.



184

Engku Nur Syafirah et al. (2021), Tropical Biomedicine 38(1): 183-186

(SAAG) which was suggestive of significant portal hyper-
tension (transudative ascites). Peritoneal fluid microscopy
showed presence of pus cells, 10–25 cells/mm³. Culture of
the fluid grew hemolytic colonies on blood agar (Thermo
Fisher Scientific, Massachusetss, USA) and non-lactose
fermenting colonies on Mac Conkey agar (Thermo Fisher
Scientific, Massachusetss, USA). Gram stain revealed Gram
negative curve-shaped bacilli and culture on Thiosulfate-
Citrate-Bile Salts-Sucrose agar (TCBS agar) (Thermo Fisher
Scientific, Massachusetss, USA) showed yellow (sucrose
fermenting) colonies. Identification using TM systems
(bioMérieux SA, Marcy-l’Étoile, France) revealed V. cholerae
with a high identification score. However, V. cholerae
polyvalent 01 serotyping was negative. Antimicrobial
susceptibility test using disk diffusion method showed
susceptibility of the isolate to ciprofloxacin, tetracycline,
and ampicillin.

Further confirmation of the suspected V. cholerae isolate
was performed using in-house multiplex polymerase chain
reaction (PCR) (Lalitha et al., 2008; Deris et al., 2009; Ang et al.,
2010). The PCR reaction contains eight sets of target primers
for the identification of V. cholerae serogroups (O1, O139
or non-O1/non-O139), biotypes (Classical or El Tor) and
toxigenicity by the detection of virulence genes (ace, zot and
ctx). An internal amplification control was also included in
the PCR assay to detect false negative results due to
presence of PCR inhibitors.

In short, the sample preparation for PCR was performed
by using the boiling method. One colony of V. cholerae was
placed into a tube containing 200 μl of PCR water. The
bacterial suspension was vortexed vigorously for several
seconds and boiled at 100°C for 10 minutes. Two microliters
of boiled bacterial DNA template was added into 18 μl of
PCR reaction mixture containing 1× PCR amplification buffer
(Thermo Fischer Scientific, USA), 3.75 mM of MgCl2, 0.25 mM

of dNTPs mix, 6.3 μl of octaplex primer mix, 4 U of Taq DNA
polymerase (Thermo Fischer Scientific, USA) and 35 pg/ μl of
internal control plasmid. The PCR assay was performed in a
thermal cycler (PTC-200, MJ Research, USA) under the following
conditions: 1 cycle at 95°C for 5 mins; 30 cycles, each consisting
of 30s at 95°C, 30s at 60°C, and 30s at 72°C; and a final round
extension for 30s at 60°C and 5 mins at 72°C.

The PCR amplicons were subjected to electrophoresis
on 2.0% (w/v) of agarose gel and visualized by UV
illumination as shown in Figure 1. The suspected V. cholerae
isolate (Lane S1) showed two single bands specific for IoIB
gene (519 bp) of V. cholerae and a 150 bp of internal control
band. Thus, this electrophoretic profile was identified as a
non-O1/ non-O139 strain of V. cholerae by PCR.

The diagnosis of SBP caused by V. cholerae was finally
confirmed. Repeated peritoneal fluid culture on day 3 of
admission did not show any bacterial growth after 48 hours
of incubation. He was given intravenous ceftriaxone for seven
days and responded well to this; he was later discharged
with oral ciprofloxacin for another five days. His DSA
procedure was postponed to a later date. Case notification
was performed to the District Public Health Department for
further action on their part.

DISCUSSION

V. cholerae is a facultative anaerobe, comma-shaped Gram-
negative bacilli that is oxidase-positive, highly motile and
has a unipolar flagellum. Catalase positive and sucrose
fermentation are the properties that differentiate V. cholerae
from other Vibrio species. V. cholerae is classified into more
than 200 serogroups based on the difference in the
composition of the O-specific polysaccharide (OSP) chains
of lipopolysaccharide (LPS) molecules (Johnson et al., 2012).
In most cases, V. cholerae infections present with intestinal

Figure 1. Representative of agarose gel electrophoresis of the suspected V. cholerae isolate performed
by octaplex PCR assay which targeted serogroups, biotypes, and virulence genes of V. cholerae. Lanes
L: 100 bp DNA marker; B: Blank; NC: Negative control; PC: Positive control; S1: suspected V. cholerae
isolate (duplicates). The positive control consists of seven genes linked to V. cholerae and one
internal control. Seven genes represent all serogroups of V. cholerae that are O1, O139 and non-O1/
non-O139, biotypes – El Tor and Classical; all the toxigenic genes (ctx, zot and ace) and IoIB gene that
are highly conserved among the species V. cholerae. The internal control primers were designed
from Plasmodium falciparum sporozoite surface protein 2 (SSP2) gene.
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symptoms and for serogroup non-O1/non-O139, it causes
only mild gastroenteritis. Humans may be infected with V.
cholerae non-O1/non-O139 serogroups following ingestion
of contaminated seafood (e.g., oysters, mussels, prawns) or
wound exposure to contaminated water, as this organism
has a natural reservoir in sea and coastal waters (Center for
Disease Control and Prevention, 2014). However, in our
patient, there was no history of consuming raw seafood and
no recent exposure to the aquatic environment.

In a study conducted by Chen et al., acute gastroenteritis
followed by bile duct infection and primary bacteremia
would be the most common clinical manifestations of V.
cholerae non-O1/non-O139. Peritonitis is rare and accounts
for only about 6% of total cases (Chen et al., 2015). The
pathogenesis of extra gastrointestinal infections is not yet
well-understood. However, several postulates have been
described in a number of studies suggesting that these
infections may have occurred due to a) prior disruption in
mucosal barrier which increases intestinal permeability, b)
small intestinal bacterial overgrowth, c) achlorhydria status
d) immunosuppression, e) translocation of viable V. cholerae
through M cells and f) hemolysin production (Jabeen et al.,
2010; Lata et al., 2009). Catheters and other devices used for
invasive procedures are another potential cause of infection
(Lata et al., 2009). SBP is a particularly known complication in
patients with more severe liver function damage (Child-Pugh
classification C), without a definitive intra-abdominal cause
that can be surgically treated and often following bleeding
from the upper gastrointestinal tract due to portal
hypertension (Alaniz & Regal, 2009). In many cases, the
infection is asymptomatic; the typical signs of fevers and
abdominal pains may not be very evident (Lata et al., 2009).
These are often revealed when there is a worsening of
symptoms that follow the course of liver cirrhosis, i.e.
increased ascites and failure of diuretic treatment;
development of hepatic encephalopathy, hepatopulmonary
syndrome, coagulation disorders or even diarrhea (Nusrat et
al., 2014). Our patient was in a hypoalbuminemic and
immunocompromised state that further predisposed him to
develop SBP due to V. cholerae. The negative blood culture
result in this patient suggested that the infection may only
be localized to the peritoneum.

Diagnosis of V. cholerae peritonitis can be a challenge
due to its unusual nature. SBP is confirmed by detection of
polymorphonuclear (PMN) leukocytes in ascites > 250 cells/
mm3 and positive ascitic fluid culture without other apparent
source of infection (Setoyama et al., 2019). However, in our
setting, we did not perform differential counts for peritoneal
fluid culture. Thus, diagnosis made in this patient was based
on clinical suspicion. While high PMN counts and ascitic
fluid culture are used as gold standard for SBP diagnosis,
ascitic fluid culture is not rapidly accessible, thereby delaying
the diagnosis and treatment of infection (Wahab et al., 2018).
Many microbiology laboratories in Malaysia routinely
diagnose V. cholerae O1 infection from suspected cases of
cholera by confirming O1 antiserum agglutination. However,
non-O1/non-O139 antisera are usually only available in
reference laboratories, complicating diagnosis confirmation
at the initial testing stage. As seen in our case, empirical
antibiotic therapy was initiated early; however, a more
definitive therapy could only be initiated after the laboratory
confirmation of this organism.

To date, no guidelines have been established for the
treatment of non-O1/non-O139 infections. Anderson et al.
has suggested the use of parenteral third generation
cephalosporin as the mainstay of treatment, given for at
least one week, followed by a one-month course of oral

fluoroquinolones for improved patient outcomes (Anderson
et al., 2004). On the other hand, in a case report from
Wiwatworapan and Insiripong (2008), a patient who had V.
cholerae non-O1/ non-O139 peritonitis and septicemia was
successfully treated with intravenous cefotaxime for one
week, followed by oral fluoroquinolones for another week
(Wiwatworapan & Insiripong, 2008). As for our patient, he
completed a seven-day course of intravenous ceftriaxone,
followed by oral ciprofloxacin for another seven days. He
recovered well, with no residual symptoms.

In conclusion, V. cholerae non-O1/non-O139 infection
may be considered as a potential causative agent of SBP in
patients with cirrhosis. Although rare, early diagnosis and
intervention would prevent complications including
septicaemia, and thus preventing mortality attributed to this
infection. The use of a molecular diagnostic tool would be
useful for the detection of difficult cases.
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