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Definition & Importance
(S Cuodl g By 25 )

 An acute diarrheal disease due to

vibrio cholera

» Can result in severe and rapidly

progressive dehydration and

death in a matter of hours

WHO, Fact sheet, 2018




Definition & Importance

(g Cuod] 9 B p2 )
 Can kill within hours if left
untreated.

e An estimated 1.3-4 million cases and
21000-143000 deaths every year.

* Most of cases can be successtully
treated with oral rehydration salts




Definition & Importance
(g Cuod] 9 B p2 )

 Provision of safe water and
sanitation 1S critical

are
considered an additional means to
control cholera, but:

» Should not replace conventional
control measures.

~ WHO, Fact sheet, 2018
b) )




Vibrio cholerae
S0 j99gn] Jolge b Jole — ¥
e Vibrio cholerae N, . V.

* Gram negative
curved rod

 Toxin alters

sodium pump 1n
intestinal cells =2
fluid loss




Etiology :
ol Jola by Jole — ¥

* Vibrios are one of the most common
organisms in surface waters

 Human pathogens are vibrio cholera
and vibrio parahemolyticus

* V. cholera is not invasive atfecting
the small intestine through secretion
of exotoxin




Etiology :

 More than 206 different serogroups
of V. cholera, )

* The major cause of clinical cholera
belongs to O group 1 (O1) & O139

* Some of these can produce a cholera
like illness, outbreak and cholera
like exotoxin




Etiology :

* Closely related to other members
of the enterobacteriaceae

* Antibiotic resistance can be
transfterred of enterobacteriaceae

Looligw  Hod! g Sl slaculigl oo Slog




Etiology :

More than 206 different serogroups

e Division into 2 biotypes

serotypes

* Ogawa

Patients namel

e Inaba




* Eltor is a quarantine station in west
Sina where in 1960 a biotype of
vibrio isolated

» Resistant to the polymixine B
» Agglutinates chicken red cells

* Classified as a biotype of the
classical strains




* Is hardier-and exists longer in water
than the classical strains

* The infection to case rate is higher

« Causes more mild or inapparent
infections

 Is shed for longer periods by patients
and carriers




Vibrio-cholera




« Has not much resistance to heat or
to drying

* A temperature of SS°C kills it in 15
minutes

* On a dry cover slip it will be dead in
3 hours

* In moist linen strips it may survive
—for 5 weeks




* It can withstand freeze-drying

At 0°C it survives for several weeks

* In faeces it survives for not more
than a day or two in hot climates

* In crude sewage have survived for
over a month

* Vibrios are fairly easily destroyed by




* Survives for up to 14 days in
some foods

« Contamination occurs atter
preparation of the food

* Cooking and heating the food
eliminate the bacteria. |




* In Calcutta there are two peaks
in May & October

 In Khoozestan is commonest
during the hotter months

* Outbreaks seem to be related
more to temperature than to rain
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Infectivity

Pathogenicity

Virulence

Antigenicity

Immunogenicity
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1- Incubation period

»Incubation:2 hours to 5 days (2-3 days)
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2-Natural course

* Entry: oral

olonization: small
Intestine

» Usually asymptomatic

ptoms: nausea,
hea, muscle cramps,




2-Natural course

* About 75% of people infected with

V. cholerae do not develop any
symptoms,

e 80% have mild or moderate
symptoms,

» Around 20% develop acute watery
diarrhea with severe dehydration.

1 lead t h 1 fF it =2
 Thiscan lead t h 1t untreated.




2-Natural course

Abdominal cramps

Dry mucus membranes or mouth
Dry skin

Excessive thirst
Sunken eyes *
Lack of tears
Lethargy

Low urine output




2-Natural course

Nausea
Vomiting
Rapid dehydration
Rapid pulse
Sunken fontanelles in infants
Unusual sleepiness or tiredness
Watery diarrhea that starts suddenly:
Diarrhea has a "fishy" odor

. Stool looks Iil | ith flecks of rice in.it
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ENDING CHOLERA A
GLOBAL ROADMAP TO 2030

By 2030 90%

e 20 countries Reduction in

eliminate cholera cholera deaths

* No more
catastrophic
cholera outbreaks
in fragile settings

http:// www.who.int/cholera/publications/global-roadmap-summary.pdf?ua=1







* Cholera O139 emerges in Asia (1992)
» Different O antigen

* More people susceptible
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Pandemics |Year
1817-23
1829-51
1852-59
1863-79
1881-96
1899-1923
1961 ~~~~




First
Second
Third
Fourth
Fifth
Sixth

Seventh

Cholera Pandemics

All arose in the Indian
subcontinent
(Ganges Delta)
All believed to be the
Classical Biotype of
serogroup O:1

1817

1830
1852-59
Late 1870s
1881-96
1899-1923

Arose on the 1sland of
[961-present » Sulawesi in India

El Tor Biotype of
serogroup O:1




Cholera in the 1990s

°® From 1 99 1 i 1—9% CHOLERA CUMULATIVE ;91\;(131_1351)591;1-::15 RATES BY COUNTRY
— Cases 1,041,422
— Deaths 9,642 (0.9%)

* Originated at coast,

* Spread inland




Seasonality of cholera

Seasonality is another typical
characteristic of cholera

Epidemics tend to occur during the
hot seasons

Countries with more than one hot season
per year may also have more than one
epidemic, such as seen in Bangladesh

Outbreaks are associated with the

‘warmest months of the year




Seasonality of cholera
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‘The El Nino—Southern Oscillation
(ENSO), a periodic phenomenon

representative of global climate
variability,

Has been studied 1n relation to its

and vector-borne diseases.
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Children <2 years of age are less likely to develop severe
cholera than are older children, perhaps because of
passive immunity acquired from breast milk
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It affects adults and children equally
w  when newly introduced into a population
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— s> Cholera is predominantly a

vy pediatric disease in endemic areas,
|
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Predisposing factors

H. pylor
The effect of the O blood group

The protective eftect of breast milk




Predisposing factors

H. pylori causes a chronic gastritis
that induces:

hypochlorhydria

Reduces the ability of the stomach
to contain the Vibrio mvasion




Predisposing factors

Patients carrying the O blood group
have a higher risk of developing severe

cholera caused by Ol or O139
Have a lower risk of acquiring infection

by V. cholerae O1




Predisposing factors

Higher affinity of the cholera toxin to the
ganglioside receptor n patlents with O
blood group

Lower affinity in patients of A, B, and AB
blood groups explains this association.m 2010




Predisposing factors

The protective eftect of breast milk
has been reported

It is linked to higher concentrations
of IgA anti—cholera toxin




Predisposing factors
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Mode of Transmission

* Humans only known hosts

* Contagious

the ingestion of

leftover rice, raw fish, cooked crabs, seafood, raw
oysters, and fresh vegetables and fruits have been
documented.

Transmission of cholera durini funerals 1n Africa

60




Natural environment of v. cholera

* In its natural environment, V. cholerae lives
attached to a particular type of algae or
attached to crustacean shells and copepods
(zooplankton), which coexist in a symbiotic
manner.




Natural environment of v. cholera

When conditions in the environment such as
temperature, salinity, and availability of
nutrients are suitable:

* V. cholerae multiplies and can survive for

years in a free-living cycle without the
intervention of humans




Natural environment of v. cholera

* V. cholerae switches from a metabolically
active state to a dormant state.

* In this dormant state, V. cholera cannot be
cultured from the water on standard or
enrichment media but appears to survive
under difficult environmental conditions.

 Immunofluorescent techniques using
monoclonal antibodies have been used to

—detect dormant V. cholera.
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o Primordial Prevention: «...minimize hazards to health”

" Primary: Prevention:
s Prevention of disease Iin “well” individuals

® Reduce the incidence of disease

o._Secondary Prevention:

(Usually at asymptomatic stage)

= May improve effectiveness of intervention
* Reduce the prevalence of disease

* Tertiary Prevention:

s Prevention of further deterioration, reduction in
complications

 Reduce the impact of complications
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Oral cholera vaccines

* There are 3 types of sate and
effective oral cholera vaccines

* Currently available on the
market

 Are whole-cell killed vaccines

 Have sustained protection of
over 65% lasting for 2 -Syears




Oral cholera vaccines

has been shown to

provide short-term protection of
65% against V. cholerae O1
among all age sroups

Dukoral® provides
approximately 65% protection
against cholera for 2 years.




Oral cholera vaccines

or

*provide longer-term: protection against
V. cholerae O1 and O139 in children

under five years of age

e Shanchol™ or Euvichol® have

approximately 65% protection against
cholera for up to 5 years following
vaccination in endemic areas.

~ Oral vaceines are administered in two doses There must be a minimum of
2 weeks delay between each dose of these vaccines.




Oral cholera vaccines

 In areas where cholera is
endemic

e In areas at risk of outbreaks

Parenteral cholera vaccine has never

been recommended by WHO due to its low

protective efficacy and the high occurrence o
_ severe adverse reactions.
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Rapid diagnosis: Laboratory

e Culture on selective media
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Finding Jggree of Dehydration
Mild Moderate Severe

Loss of fluidl’] <h% 0%-10% >10%
Mentation Alert Restless Drowsy or comatose
Radial pulse

Rate Norma Rapid Very rapid

Intensity Norma Weak Feeble or impalpable
Respiration Norma Jeep Deep and rapid
Systolic blood pressureNorma oW Very low or unrecordable
Skin elasticity retracts rapidlyRetracts slowlyRetfracts very slowly
Eyes Normal Sunken Very sunken
Voice Normal Hoarse Not audible

_



Secondary prevention

* Microbiological culture-based methods
using fecal or water samples

— Dark-field microscopy

— Rapid immunoassays

— Molecular methods - PCR
& DNA probes
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Treating Cholera

Management of patients with suspected cholera

Assess for dehydration.

Rapidly rehydrate the patient with intravenous Ringer’s
solution for severely dehydrated patients or ORS for those
with less severe dehydration; use rice-based ORS If possible.

Severely dehydrated patients require replacement of 10% of
their bodyweight within 2-4 h.

Use cholera cot (If possible) to monitor stool output; monitor

status of hydration and monitor severity of purging frequently.
Figure 2: A child, lying on a cholera cot, showing typlcal signs

of severe dehydratlon from cholera Maintain hydration by replacing continuing fluid losses until
The Dati@.f'lt has sunkan eyes, |E'thﬁrl:=[ir'. dppearance, and poor skin turgor.
but within 2 h was sitting up, alert, and eating normally. diarrhoea stops.

Give an oral antibiotic (eg, doxycycline) to dehydrated patients
as soon as vomiting stops.

Provide food as soon as patient is able to eat (within a few
hours).




Treating Cholera

TABLE 216-3 Antimicrobial Options for Treating Patients with Cholera

CLASS ANTIBIOTIC  PEDIATRIC DOSE’ ADULT DOSE COMMENTS

Macrolides Erythromycin -~ 12.5 moka/dose qid x 3 days 250 mg qid x 3 days — Single-dose azithromycin is often the preferred therapy, especiall
in children, and has been shown to be more effective than
ciprofloxacin in randomized trials in regions where reduced
susceptibiity to fluoroguinolones are common.**'*' Rare
reports of macrolide resistance,

Azthromyan 20 mg/kg x single dose 1. xsingle dose

Fluoroquinolones ~ Ciprofloxaan 15 ma/kg/dose bid x 3 days 500 mg bid x 3 days— In highly susceptible strains, single-dose ciprofloxacin compares
favorably against erythromyain' and doxycydline' in
randomized trials. Reduced stsceptibiliy to fluoroquinolones
has become common In endemic areas and Is associated with
treatment failure, ™"

Tetracyclines Tetracycline 12.5 mokg/dose qid x 3 days 500 mg qid x 3days  Antibiotic resistance to al tetracyclines is common.” Empirica
use often reserved for outhreaks caused by documented
susceptible Isolates. Tetracyclines are not recommended for
pregnant women or children less than 8 yr.

_

Doxycycline 46 mgkg x single dose 300 mg x single dose
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