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Τμήμα Επιδημιολογικήσ Επιτήρηςησ και Παρέμβαςησ
ΦΟΛΕΡΑ (ICD-10 Α00)

 H σολέπα είναι μια οξεία διαπποφκή νόζορ πος οθείλεηαι ζηην πποζβολή ηος 
ενηέπος από ηην ενηεποηοξίνη πος παπάγει ηο βακηήπιο Vibrio cholerae

 Σύμθυνα με ηον Π.Ο.Υ. μόνο ηα ζηελέση ηος Vibrio cholerae ηων 
οποομάδων Ο1 και Ο139 πος παπάγοςν ηοξίνη πποκαλούν ζοβαπή νόζο 
πος σαπακηηπίζεηαι υρ «σολέπα» και επιδημίερ

 Κάθε οποομάδα έσει 2 βιόηςποςρ ηον Kλαζικό & ηον El-Tor

 Κάθε βιόηςπορ έσει 3 οποηύποςρ Inaba, Ogawa & Hikojima 

 Οι ςπόλοιπερ οποομάδερ ηος βακηηπίος ηοξινογόνοι ή μη μποπούν να 
πποκαλέζοςν ήπιο διαπποφκό ζύνδπομο και δεν πποκαλούν επιδημίερ



NOBEL of Peace 1952   

Albert 
Schweitzer 

Ιδπςζη και ηη ζςνηήπηζη νοζοκομείος ζηο 
Λαμπαπενέ ηηρ Γκαμπόν, ζηην κενηποδςηική Αθπική.







Cyclone Idai, which hit on 14 March 2019, caused massive flooding and killed more 
than 700 people across southern Africa.
More than 500 cases of cholera have since been reported in Beira 
with cases of the disease almost doubling in Mozambique 

Cholera is a Fast Killer & can kill a 
person in a matter of hours

March 2019





 A major public health problem

 Affects primarily developing world populations 

 No proper access to adequate water and 
sanitation resources

Cholera

Remains..



 Η μζςη δηλοφμενη επίπτωςη ςτισ χώρεσ τησ Ευρωπαϊκήσ Ζνωςησ
2009, ήταν <0,01 κροφςματα ανά 100.000 πληθυςμοφ
 Στην Ελλάδα, η τελευταία επιδημία χολζρασ καταγράφηκε το 1912-1913
(Βαλκανικοί πόλεμοι) 
 Η χολζρα ανήκει ςτα νοςήματα άμεςησ δήλωςησ του ςυςτήματοσ 
υποχρεωτικήσ δήλωςησ νοςημάτων του ΕΟΔΥ (ΚΕΕΛΠΝΟ)

GREECE



Epidemiology

Cholera is under-reported
● 2.9 million cases
● 95,000 deaths are suspected to actually occur each year



Epidemiology



Cholera cases reported
WHO worldwide

In 2016:

 132121 cholera cases 

 2420 deaths 

 Outbreaks continued to affect several countries

 54% of cases were reported from Africa 

 13% from Asia 

 32% from Hispaniola 

Epidemiology



In 2017:

Cholera continues to hit 
communities already 
made vulnerable
by tragedies such as 
conflicts and famines

 Yemen currently faces the world’s largest cholera outbreak, with over 
700,000 suspected cases and more than 2,000 deaths reported since 
April

 Somalia: Over 800 people have died of cholera since the beginning of 
the year, and over 500 in the DRC

 Haiti has now reported nearly 1 million cases and 10,000 deaths since 

the beginning of the 2010 outbreak

Epidemiology





Water born Infection
Transmission

 Cholera transmission is closely linked to inadequate access to clean 
water and sanitation facilities.

 Typical at-risk areas include peri-urban slums, and camps for internally 
displaced persons or refugees, where minimum requirements of clean 
water and sanitation are not been met.

 The consequences of a humanitarian crisis – such as disruption of water 
and sanitation systems, or the displacement of populations to inadequate 
and overcrowded camps – can increase the risk of cholera transmission, 
should the bacteria be present or introduced. 

 People who are more likely to be exposed to cholera include:

- healthcare personnel 

- cholera response workers 

- travelers in an area of active cholera transmission (who cannot or do not always follow safe food and 

water precautions and personal hygiene measures)

 Uninfected dead bodies have never been reported as the source of 
epidemics



Epidemiology

L. Escobaret al.Acta Tropica 149 (2015) 202–
211



Vibrio cholerae interactions with other organisms and the 
environment:
V. cholerae is part of the bacterioplankton in aquatic environments.

It is under predation pressure by protozoa and bacteriophage and is thus incorporated into the
microbial loop. Low temperature and nutrient conditions can trigger the VBNC state (viable but nonculturable
(VBNC) bacteria refers to bacteria that are in a state of very low metabolic activity and do not divide, but are alive and have the
ability to become culturable once resuscitated).

V. cholerae can also attach to autotrophic organisms such as phytoplankton or macroalgae, which

can provide a carbon source. Attachment to chitinous zooplankton and gelatinous egg masses
(e.g., chironomids) provide nutrients and also facilitate HGT (Horizontal gene transfer ).

Fish and birds feed on plankton or mussels that might harbor V.cholerae and can potentially

spread the bacterium across long distances.



Microbiology

 Class : Gamma Proteobacteria

 Order: Vibrionales

 Family: Vibrionaceae

 Genus:    Vibrio

 Species:  V. cholerae 

V. parahaemolyticus

V. fluvialis

V. mimicus

V. vulnificus 

V. alginolyticus

Diarrhea



Vibrio spp



Microbiology

 Many serogroups of Vibrio cholerae

 Only two – O1 and O139 – cause outbreaks

 V. cholerae O:1 has caused all recent 
outbreaks

 V. cholerae O:139 – first identified in 
Bangladesh in 1992 – caused outbreaks in the past. It 

has never been identified outside Asia.

 There is no difference in the illness caused by the two 
serogroups.



Microbiology



Vibrio cholerae growing on 
thiosulphate citrate bile salt 
sucrose (TCBS) agar plates



Diagnosis
 Confirmed by Culture or PCR

A suspected case with Vibrio cholerae O1 or O139 confirmed by culture or PCR  

In countries where cholera is not present or has been eliminated, the Vibrio cholerae O1 or 
O139 strain is demonstrated to be toxigenic

 Rapid Tests

In areas with limited or no laboratory testing, the Crystal® VC dipstick rapid test can provide an 
early warning to public health officials that an outbreak of cholera is occurring Sensitivity and 
specificity of this test is not optimal. Recommended, always be confirmed using traditional 
culture-based methods suitable for the isolation and identification of V. cholerae

Shyamapada Mandal et al.Cholera: a great global concern. Asian Pacific Journal of Tropical Medicine 
(2011)573-580



Life 

Cycle



Life Cycle

Incubation periods: 1-5 days

Asian Pacific Journal of Tropical Medicine (2011)573-580



Pathophysiology  - Biochemistry

○ O1 and O139 cholera bacteria strains secrete a 

toxin that contains Cholera Toxin Subunit B 

(CTB)

○ CTB binds to Ganglioside GM1 on the cell 

membranes of enterocytes and the toxin is 

internalized 

○ The A1 domain of the toxin’s A subunit is 

cleaved and travels to the cytosol

○ A1 binds and activates Gsa, locking it in its GTP 

form

○ The GTP form of Gsa stimulates adenylate 

cyclase (AC), which produces cyclic AMP 

(cAMP)

1. Ganglioside GM1. (2018). U.S. National Library of Medicine. 
2. Lauer, S.,et al (2002). Analysis of Cholera Toxin−Ganglioside Interactions by Flow Cytometry. 
Biochemistry. 41(6): 1742-1751



Lauer, S. Et al. (2002). Analysis of Cholera Toxin−Ganglioside Interactions by Flow Cytometry. Biochemistry. 41(6): 1742-1751



Mechanism → Symptoms

○ cAMP binds to a transmembrane protein called Cystic Fibrosis 

Transmembrane Regulator, which releases chloride ions into the 

extracellular space

○ Efflux of chloride ions triggers efflux of sodium and water as well, 

as cell tries to restore a balance in charge

○ Efflux of abnormal amounts of water and ions from the intestine 

induces watery diarrhea (which causes dehydration and a decrease 

in blood volume), cramps (due to electrolyte imbalance), 

hypovolemic shock (due to decreased blood volume), and vomiting

in the infected individual



Signs & Symptoms

Symptoms: Watery diarrhoea, vomiting, thirst,                                                             
dehydration, muscle cramps

Complications: Muscular pain, renal failure, pulmonary                                                    
edema, cardiac arrhythrnias





WHO  GUIDELINES





Cholera Treatment

○ Oral Rehydration Therapy (ORT)

● Timely administration of oral rehydration salts can reduce the fatality rate                   

to less than 1% 

● For severe dehydration and hypovolemic shock, intravenous fluids (ex.                          

Ringer’s lactate) and electrolytes are required 

○ Zinc Treatment

● Recommended for use in cases of pediatric diarrhea 

● Helps reduce the duration of diarrhea and volume of stool

● Reduces cAMP concentration

○ Antibiotics: 
Adjunctive therapy: 

● Doxycycline or tetracycline for adults (target the 30S subunit of ribosome) 

● Azithromycin for children and pregnant women (target the 50S subunit)  

LaRocque, R., Harris, JB. (2018). Cholera: Clinical features, diagnosis, treatment, and prevention. UpToDate.



STEP 1



Minimal to No Dehydration – Plan A
Treatment

STEP  2



Moderate dehydration – Plan B
Treatment 

ORS administration in the first 4 hours (generally 75ml x 
weight (kg))

• If unable to take oral, use NG tube

• Vomiting often ceases within 2-3 hours after dehydration 
has improved. 

• If pt. is thirsty, administer more ORS

• Observe pt. to ensure required amount of ORS is 
administered

• If after 4 hours, pt. has signs of dehydration, use Plan C

• Monitor urine output

STEP  2



M Imran Qadir et al.  Zinc: Role in the management of diarrhea and cholera  World J Clin Cases 2013 July 
16; 1(4): 140-142

IΦΕΤ :
Solvazinc tab eff 125mg

Wilzin cap 50mg

STEP  2



Severe dehydration –Plan C Treatment  
- Intravenous fluids

Source: CDC trainers of trainers presentation

-Large bore 18 gauge IV needles
-Can use nasogastric tube if IV cannot be 
placed (20ml/kg 1st hour)

ADULTS

100ml/kg*/hour
(4h)



Algorithm of Rehydration



Cholera Treatment

○ Oral Rehydration Therapy (ORT)

● Timely administration of oral rehydration salts can reduce the fatality rate                                 

to less than 1% 

● For severe dehydration and hypovolemic shock, intravenous fluids (ex.                                        

Ringer’s lactate) and electrolytes are required 

○ Zinc Treatment

● Recommended for use in cases of pediatric diarrhea 

● Helps reduce the duration of diarrhea and volume of stool

● Reduces cAMP concentration

○ Antibiotics: 
Adjunctive therapy (only in severe cholera ~ 20-30% of patients) 

● Doxycycline or tetracycline for adults (target the 30S subunit of ribosome)              
● Azithromycin for children and pregnant women    (target the 50S subunit)  

LaRocque, R., Harris, JB. (2018). Cholera: Clinical features, diagnosis, treatment, and prevention. UpToDate.



300mg
single dose

300mg
single dose

300mg
single dose

300mg
single dose

1gr*

1gr*

1gr*

1gr*

*single dose

*single dose

500mg x 4 x 3d

500mg x 4 x 3d
Pregnant women

12,5 mg/kr x 4 x 3d
children



Saha D, Bennish Mlet al.  N Engl J Med. 2006;354(23):2452-62



Vibrio cholerae - Resistance 

Many studies emphasize the critical problem of  increasing antimicrobial 
resistance 

In Bangladesh and elsewhere, has developed substantial antimicrobial 
resistance to:
-Trimethoprim–sulfamethoxazole 
-Furazolidone 
-Tetracycline 

Resistance is emerging to:
-Ciprofloxacin 
-Azithromycin

1.  Khan WA, Bennish Mlet al.. Comparison of single-dose azithromycin for childhood cholera: a randomized, double-blind trial. Lancet. 
2002;360:1722-7.
2. Saha D, Bennish Mlet al. . Single-dose azithromycin for the treatment of cholera in adults. N Engl J Med. 2006;354(23):2452-62



Cholera Therapy - What Not To Use

● Anti-diarrheal agents

● Anti-spasmodic agents

● Anti-emetics Steroids

● Tea, sweetened or

● Carbonated drinks in place of ORS

● Plain dextrose

● Prophylactic antibiotics



OUTCOMES

More likely to have severe disease from cholera and suffer 
poor outcomes:

 Individuals with achlorhydria

 Blood type O 

 Chronic medical conditions 

 Those without ready access to rehydration therapy and medical services 



Prevention



Prevention
○ Oral Vaccines (offer incomplete protection)

• Bivalent killed whole-cell vaccine (Sanchol) 

- contains serotypes of V. cholerae O1 and O139 without the toxin B subunit

• WC/rBS cholera vaccine (Dukoral)

- contains serotypes of V. cholerae O1 and recombinant cholera toxin B 

subunit

• Lyophilized CVD 103-HgR (Vaxchora), a single-dose live oral cholera 

vaccine, approved by FDA in 2016 ~ (3 mo 80% protection)

○ Drink and use safe water  (water that is bottled, has been boiled, or has been treated       

with a chlorine product)

○ Wash your hands often

○ Cook your food (espesially seafood) well and keep it covered

○ Clean up safely

Out of ASIA

Centers for Disease Control and Prevention (2018). Cholera - Vibrio cholerae Infection

ASIA







Description: Infectious disease caused by ingestion of contaminated food 
containing bacterium Vibrio cholerae

○ 2 strains of Vibrio cholerae causes outbreak - O1 and O139
○ Symptoms (if any) include: vomiting, leg cramps and watery diarrhea

Treatment:

 Oral Rehydration Therapy is the first-line treatment

 Doxycycline or tetracycline for adults

 Azithromycin for children and pregnant women can be used as an adjunctive 
therapy 

Prevention: use safe water (boiled or water treated with a chemical 
disinfectant), cook your food well and eat it hot, wash your hands often, 
consider vaccination (Sanchol and Dukoral or Vaxchora [USA])

Ending Cholera—A Global Roadmap to 2030 operationalises the new global 
strategy for cholera control at the country level and provides a concrete path 
toward a world in which cholera is no longer a threat to public health

SUMMARY



Σαρ εςσαπιζηώ για ηη πποζοσή ζαρ


