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BUG OF THE MONTH
A topical review of infection-related issues

Sheldon Derkatch, BSc; and John M. Embil, MD, FRCPC

What is Vibrio spp?

Vibrio spp consists of motile curved

gram-negative bacilli. With the excep-

tions of V. cholerae and V. mimicus, all are

halophilic, requiring salt for growth.

Therefore, most species are found natural-

ly in bodies of water of moderate salinity

with microbial proliferation and associat-

ed disease incidence increasing as water

temperatures surpass 20˚C. Table 1 sum-

marizes the details about members of this

genus.

What is Cholera?

Cholera is a severe acute diarrheal illness

caused by enterotoxigenic strains of V.

cholerae. It has produced seven global

pandemics in the last two centuries and has

historically carried a high rate of mortality.

How does V. cholerae
cause disease?
Initial infections are acquired incidentally

from coastal salt water exposure, but in

epidemics, the most common mechanism of

infection is fecal contamination of drinking

water. V. cholerae is very sensitive to degra-

dation by acid and evasion host defenses

requires a relatively large inoculum in the

absence of hypochlorhydria due to antacids

or buffering by a recent meal. The primary

virulence factor ofV. cholerae is cholera toxin

(CT), an AB subunit enterotoxin that causes

watery diarrhea. The B subunit recognizes

and binds GM1 ganglioside on the surfaces

of intestinal epithelial cells, enabling intracel-

lular translocation of the enzymatic A sub-

unit.TheA subunit induces diarrhea byADP-

ribosylation of G proteins leading to

increased levels of the second messenger

cyclic AMP. This elevation affects the inhibi-

tion of sodium absorption and the stimulation

of chloride secretion in intestinal villus and

crypt cells respectively.Water moves into the

bowel as a result of the presence of excess

sodium chloride, producing significant vol-

umes of an isotonic intraluminal solution that

overwhelm the absorptive capacity of the

colon. Subsequent intravascular volume

depletion can lead rapidly to hypovolemic

shock and death.

Vibrio cholerae (V. cholerae), the most well known species of the genus Vibrio, is the pathogen responsible for epidemic cholera

in developing nations and an occasional cause of traveller’s diarrhea. Other species can produce characteristic patterns of GI and

non-diarrheal disease, such as skin and soft tissue infections, as was observed during the flooding of New Orleans. These infections

can be related directly or indirectly to seawater exposure. It is for these reasons that Vibrio spp is our Bug of the Month.

The Violent Vibrios

Table 1

Other species of Vibrio and the conditions they can cause

Agent Source Clinical condition

V. parahaemolyticus Undercooked seafood or other seawater- Watery diarrhea with nausea, vomiting, abdominal

contaminated foods cramps and, occasionally, fever and chills; less

frequently, dysentery

Non-enterotoxigenic V. cholerae As above or direct contact with seawater As above, also wound infections, otitis media;

bacteremia (in persons with liver disease)

V. vulnificus As above Sepsis and evolving skin rash in persons with liver

disease or immunosuppression, mortality approaching

50%; wound infection and rapidly-spreading cellulitis

V. alginolyticus Seawater exposure Wound infections, otitis media and externa,

conjunctivitis; bacteremia in the immunocompromised



How does Cholera
present?
After an incubation period of one to two

days, those affected begin to excrete large

volumes of bloodless, cloudy fluid, fre-

quently containing flecks of mucus and

having a characteristically inoffensive,

sweet odour. This fluid is sometimes

referred to as “rice water” because of its

visual similarity to the water in which rice

has been washed. Other symptoms are

secondary to fluid and electrolyte deple-

tion and correlate with the fractional

depletion of solute and solvent (Table 2).

As the disease is primarily enterotoxin-

mediated, it infrequently produces fever.

Complications result from hypovolemia

and include renal failure, secondary to

acute tubular necrosis.

How is Cholera
treated?
In the absence of complications, symp-

toms resolve spontaneously, usually with-

in a few days. Treatment is therefore sup-

portive and consists of volume and elec-

trolyte replacement that is best delivered

by the oral route, taking advantage of the

intestinal hexose-Na+ cotransport mecha-

nism. The World Health Organization

(WHO) recommends a prepackaged high-

sodium Oral Rehydration Solution (ORS)

that also contains potassium, chloride,

citrate and glucose. This solution is safe

for all age groups, including infants when

intake alternates between ORS and other

sodium-free fluids, such as breast milk. A

simple homemade alternative is prepared

by combining 5 g of sodium chloride

(about one level teaspoon) with either 50 g

of precooked rice cereal or 40 g of

sucrose in 1 L of water. Potassium should

be supplemented with food sources, such

as orange juice or coconut water. Severely

dehydrated persons are often acidemic and

should receive IV fluid replacement if possi-

ble with commercial solutions such as

Ringer’s lactate in conjunction with an oral

potassium source.When appropriately treat-

ed, the mortality from cholera is < 1%.

Antibiotics, although not necessary

for cure, do hasten resolution of diarrhea

and clearance of pathogen from stool.

Adults may receive a single dose of tetra-

cycline (2 g) or doxycycline (300 mg).

Where resistance is common, ciprofloxacin

or erythromycin may be used. Furazolidone

and trimethoprim-sulfamethoxazole are the

first-and-second line treatments respec-

tively for children.

Various parenteral and oral vaccines

have been developed but lack considerable

efficacy and; therefore are recommended

only for travellers to countries where they

are mandated by local authorities.
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Cholera is a severe acute diarrheal
illness caused by enterotoxigenic

strains of V. cholerae.

When appropriately
treated, the mortality

from cholera
is < 1%.

Table 2

Clinical manifestations of volume depletion by percentage of body weight lost

Percentage of body weight lost Clinical manifestations

3% to 5% Thirst

5% to 8% Postural hypotension, tachycardia,

weakness, decreased skin turgor

> 10% Oliguria, weakness or absence of peripheral

pulses, sunken eyes, somnolence, coma
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