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Not known ecology of the most microorganisms
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reduce diarrhoea in less dev eloped countries: a 

systematic rev iew and meta-analysis, Fewtrell et 

al (2005)



Safe Drinking Water

• Free from pathogenic agents

• Free from harmful chemicals

• Pleasant to taste

• Usable for domestic purposes
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Safe Water for International Travelers (SWIT)

1 Drop Countries

Madagascar, Nepal, Yemen, Angola, Iraq, Laos

2 Drops Countries 

Egypt, Zimbabwe, Morocco, India, Kenya, Dominican 

Republic

3 Drops Countries

Turkey, Saudi Arabia, Cuba, Indonesia, Vietnam, 

South Africa, Tunisia, Thailand

WHO



4 Drops Countries

Slovakia, Bulgaria, Croatia, Hungary, Kuwait

5 Drops Countries

Czech Republic, Austria, USA, Spain, Greek, 

The Netherlands, Israel

Safe Water for International Travelers (SWIT)

WHO



Water-related diseases WHO

1. Water-borne diseases (microbial contamination 
of drinking water) – infectious agent ingested

2. Water-washed (water-scare) diseases 
(sufficient water quantities ) – person to person

3. Water-based diseases (infection through 
contact with water) – intermediate host in water

4. Water-associated vector-borne diseases 
(ecosystems conducive to vector breeding) –
insect breeding or biting near water 



1. Water-borne diseases - ECOLOGY

(microbial contamination of drinking water)

• Developing countries

Nicaragua Photo I. Pavlik
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Ometepe Lake, Nicaragua Rivas
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RivasOmetepe Lake, Nicaragua

Photo I. Pavlik



Somoto River, Nicaragua
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Somoto River,

Nicaragua



Dolores, Nicaragua
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Ice represents critical factor (vehiculum)!

Granada, Nicaragua
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Managua, Nicaragua
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Water contamination, 

Mexico
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Water contamination, 

Brazil
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1. Water-borne diseases - ingested (microbial 

contamination of drinking water)



Infectious water-borne diseases

• Water-borne diseases are caused by pathogens that 
can be directly spread through contaminated water. 

• Most cause diarrheal illness spread through the fecal-
oral route.

• Viruses: Hepatitis A, E, Rotaviruses, noroviruses

• Bacteria: Cholera, Shigellosis and Typhoid Fever

• Protozoa: Cryptosporidiosis, Giardiasis

• Helminths: Guinea Worm, Schistosomiasis (Bilharzia)



Examples from Nicaragua - rotaviruses

Ometepe Lake, Nicaragua Photo I. Pavlik



Rotaviruses – seasonal variations (raining…) 
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Hepatitis A
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León – touristic center in Nicaragua
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Sewage management… León
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Water contaminations
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Risks of infection (humans‘ expositions)
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Hepatitis A virus expositions (Nicaragua)
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Examples from Nicaragua - bacteria
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Risks and clinical signs – Vibrio cholerae



Notifiable disease – Central America epidemic

Civil war, 

earthquake,

volcanic activities,

migration + flooding 



Current cholera outbreaks, 2010-2014



Leptospirosis in Nicaragua – river water



Leptospirosis in Nicaragua – distribution



Contaminated surface water „Nicaragua“
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Irrigation systems: risks in Northern areas



Irrigation systems: vegetable and/or fruit 

Google maps; 

29.3.2014

Nikaragua, León



Irrigated fields, Jinotega, Nicaragua
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Cross-contaminated vegetable by water

Photo I. Pavlik



Photo I. Pavlik



Photo I. Pavlik



2. Water-washed diseases – arid areas (Africa) 



2. Water-washed diseases – person to person 

• Scabies

• Flea 

• Lice 

• Tick-borne diseases
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Skin infection 

(not regularly 

washed)

Source: Google



• Schistosomiasis (Bilharziasis)

• Dracunculiasis

3. Water-based diseases - intermediate host in water
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Schistosomiasis 

(Bilharziasis)
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Infection can happen through healthy skin!



Typical risky behavior
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4. Water-associated vector-borne diseases–

insect breeding or biting near water

• Malaria

• Filariasis

• Onchocerciasis

• Trypanosomiasis

• Yellow fever



Malaria–protozoal infection (Central America) 



Somoto River, Nicaragua
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Malaria
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Leishmania
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Cutaneous Leishmania
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Ecology of vectors/reservoirs

Leishmania: running water

Malaria: standing water
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Mycobacterium ulcerans – Buruli ulcer

Portaels et al., Rev. Sci. Tech. Off. Int. Epiz., 2001, 20, 252-264
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Developed countries – rivers‘ contamination
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Water contamination in villages
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Animal 

feces

Contaminated water is used for 

irrigation

Human 

feces



Pathogens 

circulate quickly…



Examples from USA - protozoa
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Water 

contamination!

strana 71
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Difficult to treat (toxic drugs are used)
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Prevention strana 73

• Avoid exposure to contaminated surface water 

(with sewage)

• Do not drink or swallow water from 

recreational sources (lakes, streams, pools 

etc.)

• Ice, fountain beverages and water fountains 

are risky (avoid contact with your mucous in 

mouth)



Key preventive step strana 74



Drinking water from Římov, Czech Republic 
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Drinking water distribution system (safety)
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Accidents – contamination with sewage
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Case from the Czech Republic - 2015

• 32 th. people without 

pipe water

• 130 patients hospitalized

• 550 suspected cases
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Biophilm – phenomenon in bacterial ecology



Recreational surface water



Thank you for your attention!

ivo.pavlik@mendelu.cz
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