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STRUCTURE OF THE GUIDE

This {7 de consists of four parts

Provides general information on water n|u.|l|Y-. with respect to microbial status and health issues

Part 2

hiscusses the discovery and role of microbes 1in the transmission of diseass

Provides detailed information on the characternistics of selected water-related diseases, the char

actenstics of disease. how it s transmitted and how it can be prevents «l

Provides a summary of management issues essential for the minimisation of water-related
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®
Purpose of the Guide

What is the purpose of the water-related microbial disease guideline series?

The purpose of this guideline senies is 1o provide awareness building and management intormeation
on the nature and prevention ot important water-related microbial diseases
The purpose of volume one in the series, *Disease Characteristics”, is to introduce and descnibe

the basic racts of some important water-related diseases, in terms of

e  how they can be recognisexd (presenting symploms

e  how they are transmitted

e the role of water in the transmission routes

¢ how they can be prevented

. whnat management ophions may be exercised In rml‘u ne thesr incidence and nisk ot
transmission,

Note: It is not the purpose of this guide to go into details of differential diagnosis or treatment.
These details may be found in medical texts and handbooks.

This guide s primarily an awareness building
guide 10 educate the upcoming generation in
the need for: (1) disinfected drinking  water
<) sate waste l’l\[)l wal, (3 pood |N-'~n|'.l| and
kitchen hygiene, and (4 protection of water

resources from taecal pollution

Who should use the water-related disease
characteristics guide?

This guide 1s aimed specitically at people with
limited training in microbial issues o

awareness of the need to protect water resources from faecal pollution

The people who may find this guide useful are:

e water quality managers

e environmental health officers

¢ ficld workers who come into direct contact with the general public
* treatment plant operators

e water supply agencies

o  oducators and students
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Water quality and microbial issues « Part 1

Why this guide?

Water, that lite-sustaining drink, is the basis of all life on this planet. In clean pure form it promotes
health and wellbeing. Access to clean safe water is one of the basic human rights.

Water, however, being an excellent solvent and transport medium, can easily be contaminated, for
example, by faecal wastes or other pollutants. Water often needs to be treated to make it safe for
consumption before it is drunk

Water contaminated with faecal material teems with micro-organisms, and can bring diarrhoea,
disease and death as easily, and as quickly, as safe water brings life. Water-related microbial
diseases have been a major cause of human misery since time immemorial, and microbial water
quality needs to be managed in order to safeguard people from the hazards of drinking
contaminated water

This guide serves as an introduction to the basic
principles necessary for the control and management
of microbial water-related discases of importance.

Who should use this guide?

This guide will be of use to water quality managers,
water treatment technicians, health professionals,
and educationists.

The aim of the guide is 1o create awareness of the
need of both protecting water supplies from con-
tamination and of treating water supplies before
their use for drinking and food preparation in order
to minimise water-related disease risks.

What is water? (water cycle)

The amount of fresh water is limited and it continuously repeats its journey of: Evaporation from
the ocean (leaving the salts behind), formation of clouds, precipitation of rain, ground water and
surface water and then back eventually to the salty ocean

Water, or 0, is the most abundant liquid on our planet

The fresh water we use for drinking, washing and for preparing food comes from
*  rainwater
e surtace walter sources (such as rivers or dams)

e or ground water sources (such as boreholes and springs),
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Why is water of good quality needed for drinking purposes?

w word pathogen, mean discase WO iism, is derived from the Greek root "pathos’
ng " erng” or "dise i the root "gen®, me IVINE 15

What is microbial (microbiological) water quality?

SNMicro-on 1S are hiny fom { life VP ally wisible |
1w naked ey unbes M n their n ms len 1
colony), They vary i ze from nanometre dimensions (¢

viruses) 1o several micrometres in size (bacteria) to ten o

W0re  micrometre 1 driameter ’ protozoa and
witicellular organisms s s parasites I he T
Ooran isms are visible with a ht microscope, while the tiny
ninute viruses need the enormous n cabon of an
electron micr ope 10 make them visibk
can come from the s vhich is teeming wil th vegetative (actively growing) as wi s PO
(or resting forms) of bacteria and ru Bacteria y also originate from faecal mate [ anima

inclkor human orig



Water quality and microbial issues * Part 1

Water is often massively polluted with microbes during rainfall storm events, where large
numbers of organisms are washed from the soil in the catchment and from faecal wastes of
animal or human origin, or from decaying vegetable matter, into the water resources. Faecal
matter, especially, teems with micro-organisms and must be safely disposed of, if it is not to
contaminate water resources.

When and how do we pollute our water?

Water resources can be directly contaminated by natural runott trom raintall events, as mentioned
above, or can be polluted by runoft from such activities as intensive animal teedlots or by untreat-

ed sewage wasles

In the management of water-related microbial diseases, it is important not only to look at the large
events, but also at the activities in the home and in the workplace, For example, when a jug or
bucket of water is filled from a tap in the home, it the tap is connected to a well-treated water sup
ply, the water may be quite microbially safe as it leaves the tap, but may become subsequently
contaminated in the jug/bucket,
due to, for example:

e the jug may be dirty and not

rinsed betore fillin

e dust or thes may introduce
cotamimation into the waler

in the jug it it is not covered

e people may dip a dinty cup or
dirty hands into the jug.

So, water can be readily contaminat-
ed in the home at the point of use.

There are of course other routes of
water pollution, for example, the
water that is used to tlush the
tilet becomes highly contaminatex)

with taecal matter, and must be

reated in the sewage treatment
R

plant before it is sate 1o discharge into rivers or dams (the receiving water body) in the environment

Water may alsa be contaminated in the kitchen through washing food or dishes and cutlery either

before or after the preparation of a me

What is safe water?

domestic water is considered (tor practical management purposes) to be microbially sate where the
poal of a zero indicator organism count has been met. The indicator faecal organisms used for this

purpose are, usually, either the faecal coliform count or the Escherichia coli (E. coli) count.
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Indicator organisms are microbes which are found in large numbers in, e.g., faeces and thus as
well in faecally polluted water. Their finding and presence in a water sample indicates that the
water has been faecally contaminated and is thus not safe to drink without prior disinfection
The finding of indicator organisms (which may not necessarily be disease-causing on their own)
indicates that other harmiul microbes (pathogens), which may be more difficult to detect, may

be present

It 1s not practically feasible to have the indicator organism count to be zero at all times, and a
management rule which is usually adopted is to ensure that the indicator count goal of zero s

achieved tor at least 95% of the samples tested durning any given vear

Coupled 1o this, the water should also be free of suspended particles such as clay or plant debris
| b
(which cause turbidity). Microbes have the potential for hiding inside suspended solid matter, and

water which s turbid (cloudy) is thus not readily disintected

How can faecally polluted water affect healthy people?

It disease-causing micro-organisms are present in large enough numbers, these may overwhelm
the immune svstem and so bring on disease and sulfering

Fhe environment is teeming with micro-organisms, such as bacteria Protozoan and viruses, Yet
most of these do not cause disease in healthy individuals, due to the action of the immune system
which recognises the penetration of toreign proteins into the bloodstream and destroys them
before they can multiply and damage body tissues and functioning and so cause discase. The

mmune svstem has, however, its limitations

Health is the condition of the body where the human organism is functioning as it should and
is free of disease. There are a few basic necessities to good health, such as clean air, good
nutritious food, clean water and adequate warmth and shelter.

How can faecally polluted water affect children and the elderly?

Fhe immune system is more eastly overwhelmed and compromised in infants and yvoung children
where the immune svstem is still developing, and in the elderly when the system begins to fail. As
a result children and the elderly tend to be more susceptible to certain of the water-related
diseases, in particular gastroenteritis. Loss of Hluds through diarrhoea has sent many a soul 1o th
grave. Ongoing management of microbial quality in order (o prevent, as tar as possible, this even

tuality 1s an ongoing necessity of water \I.)l}){\ management

How are immuno-compromised people affected by faecally polluted water?

Immuno-compromised individuals are particularly antected by the waterborne diseases called

cryptosporidiosis, gastroenteritis and giardiasis, which may eventually become lite-threatening in

these individuals
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\part rom  Hw situabions menhioned wwve where the immune svsten 1s naturally weaker

certain aees in lite, there re sO situations where the immune system has been weakened by other events
(M X 10k the 1imn MESVSLe 1S alsa myromised y coertain disease conditions. such as AIDS  and as
L result of immune SUppression, e n the treatment of cancer. or in the e pents of orgatn ".m\;ul.mL 1

wich immuno-compromised individuals it is essential that they be provided with drinking water of a high

nicrobial standard, and tree of disease-causing pathogens

N



PART 2

The role of microbes in the
transmission of disease
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THE ROLE MICROBES PLAY IN WATER SUPPLIES

When were microbes discovered?
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The role of microbes in the transmission of disease * Part 2

promotion of a healthy soil microbial flora, as well as promotion, in the final analysis, of the good
health of human beings.

Can faecal matter contain harmful microbes?

Apart from harbouring friendly gut-bacteria, taecal matenal can also be a major source of
contamination of the environment with harmiul microbes that are excreted in the stool (faeces) of
individuals who are il or by individuals who are tempovary carriers of some or other
microonganism

Quite often seemingly healthy people may acquire a temporary infection with a micro-
organism, and excrete disease-causing microbes in their faeces for a period, without showing
any symptoms of any illness themselves. This phenomenon is called a "sub-clinical infection” or
“asymptomatic® infection, (i.e., an infection showing no symptoms of illness). The stool of such
individuals presents a risk to others, and thus the importance of safe disposal of faecal wastes,
and of good toilet hygiene.

Should safe_@king water contain any microbes at all?

A common misconception must be dispelled at the outset, and that is that safe drinking water
should contain no microbes (micro-organisms) at all. Wholesome water, from a microbial
\ u'n[knnl, contains no (h,st'.'sf' CAUSING MICro-organisms However f'.urnh'\\ Organisms are onen
present, sometimes even in quite large numbers, such as, for example, the bactenia that cause
slime (biotilm) growth in reservoirs or piping systems

The microbial satety of drinking water is promoted by several important public health measures:
9 I |

e Proper treatment and disposal of human, animal and plant wastes, so as to safeguard water
resources and prevent or control as far as possible the contamination of the resources with
harmiul micro-organisms.

e  Monitoring of drinking water supplies for indicator bacteria, to detect which resources are
being contaminated with faecal material, so that available funds to manage the microbial safe
ty of water resources and supplies can be wisely utilisex]

o  Disinfection of domestic water supplies prior to distribution to the consumer, This is the single

maost important health measure to reduce infectious water-related disecases,

e Proper hygienic measures to ensure that drinking water is not contaminated on the way to the
consumer, or in the consumer’s home prior to use for domestic purposes. This brings inlo view
the need for water-health awareness educational drives to raise the community's realisation ot
the fundamental importance of clean water, and proper treatment and disposal of wastes, This
understanding in the long run will contribute towards a public awareness of the need 10 pay

tor services in the interests of their own health and wellbeing

In the next section the types of water-related diseases are discussed, viz., waterbome diseases,

water-washed diseases, water-vectored discases and water-based diseases,
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Where in the water environment are microbes found?

SUT e waler resources i e environmen! are feesrung with mn MR ANISS, s of which can
' ! |
cause disease in humans. Disease may be transmitted not just by drinking the water, but also on
4 ). 4
occasron through skin contact with the water, e.g.. in the case of the blood-tluke which transimits
nInarzed 1SCISIosomiiasts). 1or example, or n CAling Ccrogs raw
Where water « 1S Nave OL D testevgd 11

s alwavs best 1o assume that in their raw

state, in the water resource, that they may
potentially be contaminated with micro
organisms which can cause disease. Fven
ground water can Hbe contammated with
micro-organisms, although the soil tends 1
filter out micro-organisms from water, and
deep borehole supplies are often free from
microbial contamination. This s only true
where the aquiter has been protected and th
borehole itself 1s properly equipped so as not
to allow the ngress of contamimmation trom
the surftace into the ground water supply
Shallow ground water boreholes are. on the
O l'.l'll' I'.l\ll\ (|l"'.|."l 'I.|'|'~'l Q'\'l"( Jdiy
where there is any possibility of seepage from

taecal waste reaching the ground water tabl

Contaminated surface water can also contaminate
ground water

What are the most common symptoms of microbial water-related diseases?

A "runny tummy”®, . the trequent passage of loose, usually watery stools, o dl."lh()(‘.l Is e
svimpiom commonly observed in many but not all of the water-related discases. It bloexd andd
mucus are also present in the higquid sh wols then the term “dvsentery” is used

\coompanving the diarrhoea there may or mav not be abdominal pain and cramps as well as

vomiting and tever wd a general teeling of malaise and weakness

i the diarrhoea becomes severe .|'|‘!1-~‘;u Ay 11 vomimime s su at tuids are lost more rapidly
than they can be replaced, the individual may go into a state of circulatory shock and in untreated

and severe cases death may eventuats

tis important in all cases of diarrhoea to ensure that sufficient liquids and salts (re-hydration flu
s re siven ""l'-l.l-l‘. and Ihnl»ll“‘."j\ SO a8 10 counteract 1hes l ss Of body 'Il;'l\ vned thie
occurrence of Circulatory shock. Timeous fluid and salt replacement 1s characteristic v lilesaving

Y CAass O severne o ,vv’v. ~»,|] u’ SN
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How are water-related microbial diseases transmitted?

Chermical and radioactive substances in the water could cause water-related disease. This document
however, locuses on diseases that are caused by pathogenic micro-orgamisms in the water, such

as bactena, viruses and protozoa

Micro-organisms thrive when conditions are tavourable tor their growth and transmission., Water
is often a tavourable environment 1o sustain and transmit harmiul micro-organisms that are
responsible tor millions of human deaths vearly from infection worldwide. Prevention of water

related dicases is often based on the management of the transmission route

Water-related microbial disease is classified into four types relating to the path of transmission:

Water-washed (water-scarce) diseases
Ihese are diseases where nterruption ol
the transmission (and thus management) is
achieved through proper attention 1o etlex
tive sanitation, washing and persona
weiene, Regular washing ot hands, espe
cially after going to the toilet, is the single
MOst effective measure In preventing many
infections, as 1s proper washing and
hygiene during tood preparation, together
with proper sanitation, waste disposal and
fly contro

Examples of water-washed diseases are

o amoebic dyvsentery

e poliomyelitis® (polio)

e rachoma

Mav also be waterborne

Waterborne diseases

These are diseases that are transmitted through
llnnkr\., water, and iterruphbon ofF ransmission

Scarcity of water can cause discase

< achieved by proper treatment of danking water, Typical required treatment is tiltration and dis

ection (on a large or small scale) or boiling of water (on a small scale), Water transmission ol
these diseases can be prevented through the provision of ¢lean and disintected drinking water
Examples of waterborne diseases are

¢ campy lobacteriosis
& CrYPLOSPOTMEIOSIS

¢ pgastroentenhs

. '_".1-“_.

® viral hepatitis

*® 5N ,'”\Il‘.uh"l\

e (vphoud tever

May also be water-washed
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Water-based diseases

CJds ir MINCO DY ( Ntact with water, ¢« . recreationa . Wit
{ - ! ! t L 114 | I 1 S o y )
1S au ' wevenieg hron o ( \ e Mssihle ) ter on {
INOTEN vi ~| i llu‘"lt'x “a 5
® 'y ) ) Jler-Dasey w’
e b \
- W IHTTHT T ich=nont ) D )
®  jeglosNg sis W S (s '
Moy 0 he waterbHorm

hese are diseases that C iransmitticd Dy an arthropod vyedClor, sue 1S Jd MOSsQuUto. whirich nesexls
water or moisture in order 1o breed Prevention of transmissio IS through vecior contro
profec hon aaimmst Heing '-"u‘.'.', the vector, Or vaccination e [ ”'l'( 154 Of \-In'.\ oV OT

A\n example of a water-vectored disease is malaria

I here are iterally thousands of potentially water-related discases, where water may play a role in

transmission. Only a tew selected diseases are addressed in this guide



PART 3

Summarised fact-sheets on some
important water-related diseases

The water-related discases discussed in brief below, are of major importance and under
the right conditions for the spread of these diseases still of common occurrence, with the
exception of polio (infantile paralysis), which scourge has been very largely controlled

through the development of very effective vaccines in the last century

Collage of discase-causing organisms

See note DOX on page O kv relalive s12es OF e robes
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AMOEBIC DYSENTERY

What is amoebic dysentery?

Amoebic dysentery is a diarrhoeal disease caused by t .-'mr.hih- Fntamoeba histolviica. As much

as 9 of intections with this parasite are without symptoms. Where symptoms occur, these
appear between three days to three months after infection. The diarrhoea, when it occurs, is often
bloody, and associated with tendemess in the abdomen. nausea vl weight loss, Lite-threatening
complications can occur, such as intestinal pertoration, or spread of the disease to the liver o

other orans

How is amoebic dysentery transmitted?

The disease is transmitted via the faecal-oral route, the organism being excreted in the stool of an
intected individual. A new infection is contracted when contaminated drinking water or food
consumed, Person-to-person spread also occurs, especially where hygiene is poor, but is uncommex
Common sources of infection are raw fruit or vegetables that have been imigated witl
contaminated water. The organism may remain viable in cyst form outside the human body

especially in moist sonl, for long periods

How should the patient be treated?

Symptomaltic cases of the disease require treatment with specitic antiparasitic medication, Where

COompn CAloONSs NAVe OCCcurnedd, surgic .|| miervenhon may De necessary

Transmission route

Primanly a water-washed disease, but may also be spread as a waterbore disease and by sexual

contact

Management op!ions

Hygiene and sanitation / clean water

Prevention

e  Always wash fruit and vegetables, especially lettuce, well with clean water before eating. A

tew grains of Condyv's crvstals potassium permanganalel can be used 10 assist disinfection of
the lettuce

e  Practise strict hygiene after going to the toilet, and betore preparing food
e Do not drink contaminated water

e To disintect water add one teaspoon of domestic bleach to 20 litres of water, and wait 1 hour

betfore drinking

It the water is cloudy (turbid) add 2 10 4 e spoons of blead h
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AMOEBIC DYSENTERY

Inu-rosling facts

. AS Most cases (i) Are without any symploms these can be a SOUrce of iIntection 10r others
and dlustrate the importance of sound sanitation practices to avoid contamination of water

resources at all timess
. Vegelables eaten raw should not be irrigated with water contaminated with the parasile

. dividuals intected with HIV are likelv 10 be more seriously il when intected with the

Amoeba parasite viewed with a light microscope
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BILHARZIA (SCHISTOSOMIASIS)

What is bilharzia?

|: 1AFZ1a 1S an Iniechion Hwy a h'()()d-ﬂuk(‘ Darasiiu Hatworm :!l'."l Jn WO Dioox ! A‘hl S
importance in South Atrica ¢ Schistosoma haematobium, which causes urinary or bladder
bilharzia; and Schistosoma mansoni, which causes intestinal (tbowel) bilharzia. The adult flukes

an e .II'(f«frlu-\ CUES, TOF ANV vears i e sma '».b.u]\v-\sl'lx lIHI'I ”‘r?lnix'u”. 1 Jree

intestine. The eggs are subsequently either trapped in the tissues, where they eventually calcify, or
They ¢ passed out with the urine or stool. Intections are sometimes without any symptoms other

than a fteeling of shight weakness or 1atigue. Where heavy intestation re present, blood may be

noticed in the last tew ‘I-.VI..,,Y Uurine passod

A phenomenon sometimes encountered relatively early in the disease is the occurrence of a life-
threatening systemic allergy to the parasites (Katayama fever), which may occur in the secondary
or lung phase of the disease. When heavy infection with bilharzia occurs, there is often a
significant long term risk of bladder cancer arising from the irritation produced by the released
eggs of the fluke

How is bilharzia transmitted?

The bilharzia tluke uses humans as its primary host, and fresh water snails as the secondary host
The lite cycle of the Hluke is kept going by infected humans urinating or detecating in or near waler

bodies, or by untreated sewage reaching the water bady. The eggs of the tluke hatch in the wates

i the larval stage (imiracidium) enters fresh water snails, where maturation of the parasite occurs
The snails then release free-swimming larvae (called cercariae), which penetrate the skin of
human swimming in the water, The intechive Cercanae Can sumvive in water tor 10 1o 48 howurs

d on conmtact with skir an penetrate the skin within a tew seconds. The organ svstems attected
in biltharzia are the vier ‘lll.‘- spleen mestine andd bladders

There is always a danger of contracting bilharzia, when contaminated water is drunk, or while
swimming in contaminated water.

How should the patient be treated?

Very eftective specitic anti-bilharzial medication is available with which 1o destrov the flukes in

the body. Should Katayama fever occur, this is treated with allergic suppression medicatio

Transmission route

Usually a water-based (water-contact) disease. May on occasion also be waterborne
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BILHARZIA (SCHISTOSOMIASIS)

Management option

AWwvoid contact with contaminated water, insta treated water supplies, proper sanitation
recreational facilities (swimming pools) and laundry facilities (troughs connected to a treated water

\,jmﬂ\l,

Preventive measures

e  Avoid all skin contact with infected water bodies, use suitable protective waterproot clothing
he use of barrier creams will only supply partial protection
e  Avoid drinking contaminated water
e Long term prevention lies in screening and treating people on a large scale tor bilharzia, so that
the source of parasite eggs entering the water body is diminished, This is especially important

n the case ot children

Interesting facts

e  The diagnosis of bilharzia is confirmed by identification of the eggs of the tluke in the urine or
in the stool, or in biopsy matenial, e.., of the rectum, or by a scu)logi(.ll blood test, With the
blood test it is, however, ditficult 10 distinguish between past and present infection

e The habitat of the water-snail host is highest in the shallow water. In dams, the highest rnisk of

contracting bilharzia is while entering or leaving the water, along the shoreline

e Recent intection by the bilharzia parasite is readily cured medically, but where pronounced

tissue damage has occurred from intections of many vears standing tull cure 1s not possible

Enlarged view of bilharzia flukes




Part 3 * Summarised fact-sheets on some important water-related diseases

CAMPYLOBACTERIOSIS

What is campylobacteriosis ("campy”)?

Campylobacteriosis is a diarrhoeal disease of the gut, caused by the bacterium Campviobacte
jeyum. i s Characterised by slight to severe diarrthoea. which may be bloody (dvsenteri torether
with abdominal cramps, tever and SOVETEe Cases, vomilt ind convulsions, Some TR
may be with very mild, or no symptoms at Whe i s OCcur, | cubation pe tvp
( v 2 1o 5 davs alter exposurn

How is “campy” transmitted?

fransmission 1s predominantly via the taecal-oral route. Animals, especially poultry and cattle, are
an important reservorr of the bactenium. Good hygiene and scrupulous cleanliness when preparin
poultry for cooking is therefore essential to prevent accidental contamination ol other foods and
drinks. Water sources are contaminated by taecal matter trom animals, and raw water should

always be chlorinated prior to use tor drinking purposes

Always clean the knife and cutting board very thoroughly after preparing poultry for cooking.

How should the patient be treated?

The basis of treatment is tluid and salt replacement. It the infection is severe, specific antibiotics
may be used to shorten the period of infection. Recovery can be prolonged in the case of individuals

in the advanced stage of HIV infection

The disease is diagnosed by culturing a stool (faecal) sample for micro-organisms,

Transmission route
Water-washed and waterborm
Management options
Hyziene and sanitation / clean drinking wate
Preventive measures
e Practise good personal hveiene and wash hands thoroughly

tolet

e  Never eat undercooked poultry.,
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CAMPYLOBACTERIOSIS

Alwavs clean the cooking board and knives with soap and hot water after cutting up poultry

Children should wash their hands thoroughly with soap and water after handling pets and

Delore eating tood

Always wash vour hands well atter changing a baby's nappies

Do not drink untreated water

Water can be disinfected by adding 1 teaspoon of domestic bleach 1o 20 litres of water
owing it to stand ftor 1 hour betore drinking. It water is cloudy (urbidh add 2 10 3 extra tea

SPOONS of bleach

Interesting facts

The most important carriers are pets, cattle and poultry, but humans also act as carriers for a
week or two after the symptoms have subsided

Milk may on occasion be a source of intection. Do not drink unpasteunsed milk

If & microwave oven is used for cooking chicken, make sure that the chicken is wel

cooked
or it may be a source of infection

Campvlobacter is one of the leading causes of bactenial diarthoea in humans

Intants and the elderly, together with immuno-compromised people are most susceptible to the

(’l\" L

Drawing of Campylobacter cell with flagella




Part 3 * Summarised fact-sheets on some important water-related diseases

CHOLERA

What is cholera?

(} | (N r that udd IS ! ) IPLR | {
| t ni rHhoOea ana vi i ‘ ) SENVOTre Oedl f ) cn |
v o) I ( ) ' n 11 1l e n f |
| ( ' { ale s 0O NEera o ' | 1o death ! ' lependin
'™ [ 0 { iral

How is cholera transmitted?

Any person can contract the disease by gesting water or lood contaminated with the toxic strain

the bacterium called Vibrio cholerae. The bacteria are excreted by intected individuals and can
Live for at least three weeks in e, warm and alkaline water e bacter ' SO SUrvive i
tooxd esSIe ) Vo SEeAToOn

How should the patient be treated?

reent and immediate replacement of the water and salts that are lost through the diarrhoea and

Vil Hing » hie O lv‘. e v Treatment Tor ¢ “"I' A, Such treatment s h.|"'.l'|( l”\ ]1“ Saving ["
CMOerRencIes sports o N CONLAIMINE 1IsOtoni 'l\5|2~q,|'yf|| ,‘ltf'll'l;,l|‘10 1he NOCOSSAary salls anad
tluids. A weak solution of salt and sugar Can also bHe usea et detanls trom vour o clini

Transmission route

Waterbhorme id water-washed (water-scarce

Management option

Hygiene and sanitation and clean drinking water

Preventive measures

e LUintreated ier should not be drun
- Wate i e fisintected by addin | te spoon ol o sl |\ M 1o 20 hitres of water and
it tor at least | hour betore drinking, or it no bleach is available the water can be boiled
Orousty 1or at least three minutes lake re 10 avord burns). Where water 1‘!‘1!]"_ M S
) )

to 3 extra leaspoons of bleach

¢  Proper personal hyvgiene and sanitation intrastructure should be installed and maintaine
o (]| ) ontainers should alwavs be used. Recontamination of stored ¢ean wal
) o e |v|'~'l!"'\ 1) ) 1 | I I | v ¢ ;l.l""'IY\ ! I ") er Irom
{ ™
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CHOLERA

Intorm!ﬁigg_ facts

A large number of people (up to 70% or more) who drink contaminated water can become
carniers with little or no symptoms at all. People who are carriers can continue to excrete the
bacteria for a period of up to a few weeks, Hence the need for proper sanitation and personal
hygiene

Vaccination of individuals with cholera vaccine can offer slight protection against the disease
but this will only last 6 months, and does not prevent infection and theretore transmission of
the disease

After ingestion of the bacteria it takes two to four days before cholera symptoms may show.
Although antibiotics may help by shortening the duration of diarthoea, the cause of death s
severe and rapid dehydration, which can only be treated by rehydration by oral and/or

intravenous tluids

Not all Vibrio cholerae are harmful. Non-toxic strains of the bactena also occur naturally

Testing of water and interpretation of results

o test river samples, take a Moore swab, leave it in the river water for five to seven days
remove and put the swab in peptone broth before taking it to the microbiology laboratory
Consult with the laboratory before doing the sampling

If Vibrio cholerae is cultured from the Moore swab, this is indicative of cholera contamination

If the strain agglutinates with Ogawa or Inaba antisera (e, sero-typexd), it is almost certainly

capable of producing the disease

It is customarily assumed that non-agelutinating (NAG) strains do not produce cholera. NAG
strains do not usually produce cholera, but may still on occasion produce less severe
diarrhoeal discase similar to gastroenteritis (see gastroenteritis). However, a NAG strain that
does not agglutinate with the polyvalent O1 or with the Ogawa and Inaba antisera has been
shown 1o cause severe cholera in India and nearby countries, but not vet in Africa. This NAG
strain 1s known as the O139 or the Bengal strain

Microscope photo of the Vibrio cholerae “comma”
bacterium
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What is Cryptosporidiosis?

Cryptosporidiosis, ofter wreviated as "crvpto” s ar fection of the it caused by the parasite
Cryvplosporrdium  panvun From one 1o | davys (& e o ' { o1 ! i1
hharrhowea il stoma ' D S, SOnM | 1 Omihi 1wl | | ©r, KeCover | [ [
e ne 1o WO Woeek N OINeTwise ! V. PeOpis I whividu vil 1 e HI\
nlechion ecovery is delaved, an [ Case in be lite-threate

The disease occurs where the person 1s "under-par® and the immune system has not been
functioning as it should. Recovery is rapid in people with healthy immune systems
How is "crypto” spread?
on lakes place when the parasite 1s gested, often through dnnking water or through rood
ontaminated by someone with diarrhoea from the disease, or who has recently had the disease
Person-to-person contact may also spread the disease, especially where there s poor personal

hy NHene Anmn .ll\ OHEN SErvVEe as a reservolr 1or the parasite, w weh mav e jare wnlt 1 ANnima

The parasite is generally not destroved by chlonination, and etfective filtration is essential 10

remove the parasite from water. Boiling for one minute does inactivate the parasite

How should the patient be treated?

Destruction of the parasite with drugs s ditticult, and treatment is largely s\mplum.\li( 1O CnNsSuUne
that prolonged diarrhoea does not lead 1o a loss of fluids and salts, Antidiarrhoeal drugs may help
""."""" r with """n"’ hon ”" '.""\ e inlechhon s usua ". L |' "‘l."li n mTmmuno .1"'."l'.l"]

Persons

Transmission route

llu,'? waterbHorne ||~o‘n-.~ N waler-w »~.§o'|f-'|~l'~~,o

Management option

Clean drnnking water, sanitation and hysgiene

Preventive measures

. F Arinking water s not been tiltered very entectively (through an extremely s fMOre S12e

fhter), then it is necessary 1o boil the water 1or at least one minute
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o Adding bleach to water does not make it sate tor “cryvpto”, unless accompaniedd by very intense
UV light. Small, low power UV lamps are unsuitable in this regard
e Very hine tilters (0,1 10 ) micrometre) may remove the parasite an ke the water sake

Theretore many conventional tilters do not make the water sate
e  Boiling the water 1s the best way to make it sate

e  Good personal hygiene and eftective sanitation are cnitical

Interesting facts

e  Persons with advanced HIV disease should take extra precautions to avoid intection, such as
boiling drinking water, especially if the drinking water treatment supply is suspect
¢ As reinfection may occur, practise good personal hygiene, especially anter going to the toilet
e  Persons with weakened immune svstems should always wash truit and vegetables well with
|

clean or boiled water, and should avoid touching farm animals, especially calves and lambs

Flectron micrographs of the
Cryptosporidium parasite
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GASTROENTERITIS

What is gastroenteritis?

Untreated gastroenteritis in infants can rapidly lead to death by dehydration

How is gastroenteritis transmitted?

The micro-organisms causing gastroenteritis can survive freezing
and ice blocks made from contaminated water can be a significant
route of infechon

lce cubes must be made from
clean water

How should the patient be treated?

‘i } VEIY YOUNE imlants, s« w elderly persons, o the presence of tever or bloody stool

— -

In emergencies, sports drinks containing isotonic fluids can be used to replace the necessary
salts and fluids. A weak solution of salt and sugar can also be used (get details from vour local |

clinic).

— P e
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GASTROENTERITIS

Transmission route

Gastroenteritis is predominantly a water-washed discase, but may also be waterborne

Management oplions

Clean drinking water and effective sanitation and good hygiene

Preventive measures

Interesting facts

Untreated water should not be drunk

Water can be disintected by adding one teaspoon of domestic bleach to 20 litres of water and
leaving it tor one hour betore drinking, or it no bleach is available the water can be boiled
vigorously for at least five minutes and kept simmering tor at least another 15 minutes (take

care to avoid burns). If water is cloudy, add 2

1o 3 extra teaspoons ol bleach
Proper personal hygiene and sanitation infrastructure should be installed and maintained

Clean drinking water comtainers should alwavs be used

Carners showing no symptoms can occur, thus the importance ol proper 'u"\ll.'l.ll hygiene, and

the importance of washing vour hands alter going to the toilet, and the proper cleaning ol
soiled linen with hot water

Vaccination is not [MOSS ble in practice, as there are so many ditterent micro-organisms that can

wse gastroenteritis, and ecach epidemic is generally due to a different organism

Gastroenteriis can b fe-threatening in the case of an individual with advanced HIV
intection, and extra vigilance to ensure clean drinking water and food i1s essential for such
l._|'n"]'».

Adequate sanitation, treatment of wastes d fly control is an essential adjunct 10 drinking

water disinfection in lowering the incidence of epidemic outbreaks of the disease

Electron microscope photo of
adenoviruses
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GIARDIASIS

What is Giardiasis?

{ a eChi I the iy the parasite | Jid ) G |

Giardiasis can be life-threatening in individuals in the advanced stages of HIV infection.

How is giardi.l\i\ transmitted?

Children in nappies with the disease may readily spread the disease to contacts, unless good
hygiene is prac tised .

How should the patient be treated?
|

CIrwWis ealthy lividuals recovery s usually rapid. HIV te el sons penerally rean

As the diarrhoea tends to be mild, additional fluid replacement is usually not indicated.
Of greater concern to the patient is the cramping, bloating and flatulence that tend to occur.

Transmission routes
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GIARDIASIS

Prevention

¢  Thorousgh hand washing with soap and water, especially atter changing 1DV S NARPPICS
aiter using the tonle

e Wash vour hands with SOap a ol water betore prepanng tood

e |t dninking water 1s st spect, then botl it for five minutes. Be caretul not 10 get burnt

. Submicron filters will also remove Grardia cysts from water

Inu-rvsling facts

¢ The disease is normally diagnosed from a stool sample

. Food handlers s would be booked off work if they become intecCted. and avoid pne Paring

mtil they are clear of the intection

e A common source of cross-intection is in child dav-care centres, where one intant

3 wrdiasis mav readily transmit the discase 10 others unless the child care nurse prae

sCrupuious hivene and thhorousth nand washimng after changing Nampies

Electron microscope photo ol
Giardia parasite
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HEPATITIS A

What is hepatitis A?

Hepatitis Ais a virus that causes intlammation of the liver. After an incubation penod of two 1o
six weeks the patient experiences fatigue, loss of appetite, especially for fatty foods, tender liver
with sometimes diarrhoea, chalk white stools and jaundice (vellow discolouration of the skin and

whites of the eves). Patents recover in the majority of cases, and chronic infection is rare.

Some cases of hepatitis A infection are without any symptoms at all. Asymptomatic cases are
also infectious.

How is hepatitis transmitted?

Hepatitis A infection is transmitted predominantly by the faecal-oral route and by drinking
contaminated water or eating  contaminated  fooxdd It may also be transmitted by close

person-lo-person contact,

;r There are other hepatitis viruses that are also spread by the faecal-oral @;e, such as hepatitis
| E virus. The hepatitis B virus, which often causes chronic liver disease, is normally spread either
| through infected blood, or through sexual contact.

How should the patient be treated?

Patients with hepatitis A or £ intection normally recover tully on symptomatic treatment, bed rest
and avordance of alcohol until the liver has recovered. In rare cases, when the acute phase of the

discase 1s severe, hospitalisation may be required
Transmission route

Waterborne or water-washed

Management

Clean drinking water, hygiene and sanitation

Preventive measures

e  Untreated water should not be drunk,

e Adding one teaspoon of domestic bleach to 20 litres of water and leaving for one hour betore
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HEPATITIS A

drinking can disinfect water. It no bleach is available the water can be boiled vigorously tor
at least five minutes, and kept simmering for at least another 15 minutes tavoid bums), I water
is Cloudy (turbid) add 2 to 3 extra teaspoons of bleach.

¢  Proper personal hygiene and attention to scrupulous cleanliness in the kitchen while preparing
tood is essential,

e Proper sanitation practices.

¢ Consider vaccination of close contacts with immune globulin within 2 weeks of exposure

e  Practise sate sex

Interesting facts

e There are a number of virus types that cause hepatitis, Types A and E are the ones which are
commonly spread by water. Types B, C and D are classically spread through contact with
contaminated blood, but also by perinatal spread from mother to child, by sexual contact, and
by the use of conmtaminated needles

e Hepatitis types A and E do not usually cause long-term disease

e  Hepatitis types B, C and D often cause chronic liver disease

e Vaccines are available for hepatitis A and B,

¢ In mild cases of intection, sometimes the only symptom is fatigue, with the diagnosis being

made on blood tests.

Electron microscope photo of
a clump of hepatitis A viruses
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LEPTOSPIROSIS (WEIL’S DISEASE)

What is |t~ptu~pim~isf

tosSpIro the most TN zoonotic diseases. | « disease that can be
Crotvixes ol "w-sp"()(h.u'l(- CEHOSPIra 1INterroga In its usually relatively mild forms 11 1S onter
it ) ony 4] ymplo e a ev | SC e Tl M | Lot ASVI M)
| | { ( LS4 | i ) 0
' | | S | ! () { » Nl
! e i

How is I(-plnspirmis transmitted?

il hosts ¢ CIAroOSDIr rganisms are wild animals, especially rodents ¢ ) (
(37 ex tedd the urine of the aftected nal. The intection 1s contracted through contact witl
1 mal urine e p thre gh an opw kin wound. or the conjuncliy I 1he ewess) O
Lon of wale ! or moist soil. that has been contaminated with the unine of the intected
A0 eplospiroses 1s ollen v occupational intection in, €.8., miners, rice fanmers, sugar « t
WOorke ewer workers and anyone working in a watery environment that s contaminated witl
dent urmme. The incubation per od 15 a tew davs 10 3 wis ks. The SIHrochnacty an live in tresh
ier or moist soil for many months, but dies on drving
How should the patient be treated?
Except n IS e Davrmormar i |‘l”‘l1|l‘“)'|" "\\‘l||‘~',\l IS M OSINTOSES 1S OoTen el SLES M )
and the problem lies in identitving it when the symptoms are relatively mild, It should b
aoered INY 1OVET OF UNKNOWIN « i where i paln s Dad contact wit ont nnated
o ) \ 0 { miable O \ | niechio ™ e Tom it the disease
| ; f)
Transmission route
Water-based diseas OCCasionally waterbHornme
,\1.m.lscnwnl upliun
{ ( | | ) ( vamimatedd wa (] Sewi ‘ Prooer wal
3 " ) WO ¢ kin
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LEPTOSPIROSIS (WEIL'S DISEASE)

Fencing oft of recreational water bodies 1o prevent animals from urinating in the water
‘-'~-.;u r hvgiene and sanitation in oo stor ©CAreas

Jo not drink contaminated water without tirst disintectis t with domestic bleach

Interesting facts

Jomestic animals may occasionally act as itermediate hosts, being intected from the wild
animal reservoir, as a route of infection 10 humans

While classically it was a disease of sewage workers and veterinarians, it is becoming

disease risk in contact water sports

Protective boots should always be worn when walking in marshy areas where rodents aboun
While most patients recover, professional clinical follow-up should always be done as
NEErinNg sSYMploms may OoCCur in some Cases, SOMimes 1or many vears

Electron microscope photos of Leptospirosis
microbes
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What is malaria?

Malaria is a parasitic disease « e blood and liver caused by infecti th one of NS o
Plasmodiun e Tour types e P ralciparum, F vivax, P ovale nd P malariae T
Ority o malanal cases - t Afrie are caused by P rak parum, w Ch s the most dangerou
Of the tour ty 1 1Tl
SYmpltoms usu v start within 1 to 4 weeks atter having been bitten by an infected mosquito, |
may be delavedd tor as long as a vear. Charactenstically intermittent headac he W hing joints, tever
and sweating tollowed by cold shivers occur at intervals of 10 3 davs. Malaria can be ecasily
misdiagnosed as intluenza, gastroenteritis or viral hepatitis. Inthe ca of talcip J malarna carly
41,‘1,__1 515 s Oxtremely mportant s this torm In ..[.»r Can progre Very rapidiy to bra
nvolvement (cerebr malana on A deald

Malaria 1s endemic to the hotter areas of South Atrica, especially the northern (e.g., Northern
Province) and eastern (e.g., Mpumalanga and KwaZulu-Natal) regions of lower altitude. As
people move, the mosquito vector may be translocated from one area to another in vehicles
en., taxi-malania, and sporadic cases of malaria may occasionally occur in other areas of the

Country

How is malaria transmitted?

Malaria is predominantly transmitted from person to person by the bite of an anopheles mosqui

10 l""v.'l»|.-\“\1.- OUTES OF ITANSMISSHON are OCCasion v hw blood transfusion. as well as throuel
the nlacenta trom pregn nt mother 10 her unborn child and by contaminated needles amon
ntravenous drug users

How should the patient be treated?

Farly diagnosis is critical for successtul treatment ot o CIH ram malana nd in order 1o lessen and
I possible wvord dangerous complications, Diagnosis is classically made through microscopi
examination of a bloodd smear. Treatment is through the use of speCitic antimalarial medication
Fre venhio I m. 1IF1Q 1S JUst as n ]‘1-" Nt as ¢arly treatmoent

Transmission route

\_'\ Mer-vectored aiIsease

Management options

e (a) Control vector drain breeding places and spray with eftective insecticides. (b)) Take

measures 10 avoid being bitten by mosquitoes. (€) Use of prophylactic antimalarial medication
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Preventive measures

o Use of mosquito repellents, especially in the evenings.
e Use of bed-nets impregnated with residual insecticides

o Use of prophylactic medication, but only after consultation with a doctor, especially in the

Case ol pregnancy
e  Drainage of puddles and stagnant waters where the mosquitoes may breed.

o  Spraying of dwellings and areas around dwellings with insecticides

Interesting facts

e  Untreated, undiagnosed *neglected” malaria can often prove fatal. Early diagnosis is extremely
important, and in any febrile illness in someone who lives in or has recently visited an area
where malaria is endemic, the possibility of malania should be considered

e  Malaria can have atypical symptoms in persons who are partly immune, or who have taken
prophylactic *antimalaria" medication,

e Some strains of malania have become resistant to the usually used antimalarial medication, so
consult with your health professionals before entering an endemic malaria area

e Some anti-malarial medication can have serious side ertects, and should onlv be taken under

professional guidance

Microscope photo of Plasmodium falciparum
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POLIOMYELITIS ("POLIO" OR "INFANTILE PARALYSIS")

What is pnliumyeliti&f

Pe mvelitis or *polio or short, is a viral disease where dam e 1o e molor nerves wihi
wchivate movement may occur and s aracterisexlt by acute flaced |)."J|\\i\ AFP) In severe
Cases, without anv loss 1in sensation he incubatio :.-"D'!"'.'.c'l' niechion O ADDCar (e o
SYIMoms 15 usually one o two weeks, Foho starts oft as a throat and ,“\>Y'|n‘|'ll'.“'l.|| foC Lo
which resembles intluenz y the early stages. Most people attected get better atter this stage «
it s onlyv a smal Wmisr of Ases Thatl progress o the slage of muse le ;‘.l'.|5.~ 5. with severe
muscle pain and often stifiness in the back and neck. Up to 95% of infections with the polio virus
are without any symptoms at all, and the patiemt recovers completely when the infection
asymptomatic or mild. In rare cases, the polio virus can destroy the nerves controlling the
breathing muscles, and death often tollows

Paralvii polio may very rarely be caused by vaccination with the hive attenuated ora polio
)

vaccine (OPV). The incidence of this complication of vaccination is said to be less than one in

1o 8 million cases

How is polio transmitted?

The polio virus 1s excreted in the throat secretions and stool of a person infected with polio just

betore the ApPpearance ol symploms and often or several weeks thereafter. The disease i1s hi Ny

contagious, and is spread by close person-o-person contact. Where hygiene is compromisedd

polio is mostly spread via the taecal-oral route. Spread by drinking contaminated water is rela
tively rare. The susceptible age group is mainly small children (thus the alternative name tor polio
of "intantile paralysis’

[lh« polio virus is easily destroyed by chlorine.

How should the patient be treated?

\S 1here s no cure tor poho imiechion, reatment of the |-,-| ont s syimgdomalic ( ontrol ot ;nl’:|. 5

therelore geansd it preved ton. Immunisation with POHO vacoine 1s only ettechive i given pror 1o

e tron with the virus
Transmission route

Water-washed (poor hygiene), and waterbore

Management option

I“y‘dl'."\l’ and sanitation, and ciean (IYII"‘».II"_' waler,
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POLIOMYELITIS ("POLIO" OR "INFANTILE PARALYSIS")

Preventive measures

e Use of injectable inactivated polio vaccine (IPV), or live attenuated oral polio vaccine (OPY)
to confer immunity to infection by the three strains capable of causing paralysis. This is the sin-
ple most mportant pn-‘.u-nll‘.v nmeasure

o  Untreated water should not be drunk

1 ASPOOon of domesti hu',u h 10 20 htres of water ancd

e \Water can be disintected by adding
eaving it tor 1 hour betore drinking, or if no bleach is available the water can be boiled vigor-
ously for at least 5 minutes, and kept simmering for at least another 15 minutes (take care to

avoid burns). If water is cloudy (turbid) add 2 1o 3 extra teaspoons of bleach
e Scrupulous personal hvgiene, especially after use of the toilet or changing nappies, or before
prepanng food.

e Proper sanitation infrastructure should be installed and maintained

Clean drinking water containers should always be used

Interesting facts

e Prior to the introduction of inactivated polio vaccine (IPV) and live attenuated oral polio
vaccine (OPV), polio reached epidemic proportions in many countries. It is now very rare in

developed countries, but still common in some developing countries

o The live oral polio vaccine (OPV) immunises the vaccinated intant, as well as close contacts

e  Because of the rare danger of vaccine-induced paralytic polio from OPV either in the very rare
individual vaccinated or close contacts, there s Now a4 move (N some (!l".l‘lvl‘l(‘(‘ countries to

use IPV immunisation instead of, or prior to, using the oral polio vaccine

Electron microscope
photo of polio viruses
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SHIGELLOSIS (SHIGELLA DYSENTERY)

What is shiggllusi.s?

Shigellosis is caused by the bacterium Shigella dysenteriae, and other Shigella species. The symp

OMmMsS ar suOaden onset ol bdon 1d N, cramps and dharrhoe Fhere s otten m Kus and
blood in the s1tools, and a 1ever S Common Dehvdratio may occur I N OeTrTe ASES will
lecreased urine production which may progress to Kidney failure if the dehvdration is untreated
Ihe infection 1s most commaon in young Chilldren of pre-school age Vthough people of all ages

in be affected. The incubation pernod is usually 110 3 days Symptoms usually last for a few days
to a week, but can last longer. Asymptomatic infections also occur, where apparently well people

1N De asource ol HeChon 1or a Tow woeeks

Shigella dysentery is highly infectious, as the infective dose is small (may occur with exposure
1o as little as ten organisms). The infection is most common in child day care centres, and also
among institutionalised people.

How is Shigellosis transmitted?
Shigellosis can be spread by close person-to-person contact, as well as on occasion by

contaminated tood or water, via the taccal-oral route. Scrupulous cleaning ot hands atter using the
tollet, changing nappies, or prior 1o preparing or cating tood needs 1o be practised to prevent

transmission, especially it a close contact is infected with the organism and is thus excreting the

bacterium in the stool

How is the patient }rmtcd_?

Rehvdration with tluids is necessary 1o prevent dehvdration. In rare cases, with kidney fatlure or

severe rectal bleeding, hospitalisation is required. Antibiotics are normally  administered 10
shorten the duration of the infection and to hasten recovery. The diagnosis is confirmed throug!
culture of stool samples. Day care workers and tood handlers should b especially caretul not to

return 1o work until two consecutive stool -..1"|;»|<--‘ dre nesative lor shigella

Transmission route

Water-washed, and waterborne

Management (mtiuns

Hvoiene and sanmmation, and clean drinking water

Prevention

e  Always wash vour hands thoroughly with soap and water after going to the toilet. changin

NappIes, of betore preparing tood
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SHIGELLOSIS (SHIGELLA DYSENTERY)

e  LUintreated water should not be drunk

e  Water can be disinfected by adding 1 teaspoon of domestic bleach to 20 litres of water and
leaving it for 1 bour betore drinking, or if no bleach is available, the water can be boiled ftor
at least 5 minutes (take care to avoid burns). It water is cloudy (turbid) add 2 to 3 extra tea

Spoons ol bleach

e  Adequate sanitation and fly control, as well as provision of clean, disinfected drinking water

Clean drinking water containers should always be used

Interesting facts

e  Recovery from shigellosis is in most cases spontaneous, except in the very young and the very
old, where life-threatening dehydration and other complications can occur, or in cases of
infection with the nephrotoxic strain of shigella, when renal dialysis may be required

o  Special care needs to be taken by food handlers with thorough hand washing before preparing

food, especially if they have been in contact with voung children with suspected shigellosis

e Shigellosis can on occasion be spread by ice cubes made from contaminated water.

e A significant source of shigellosis is shellfish harvested from arcas subject to sewage outtall

contamimmation

Greally enlarged view of Shigella microbes
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SWIMMER'S ITCH (NON-HUMAN BILHARZIA)

What is swimmer’s itch?

Swimmer's itch i1s an intensely irritating dermatitis caused by the free swimming stages of blood
nUk(‘S ||)¢|fcl\“i( flatworms), whose primary hosts are normally ducks, geese, gulls or other ani
mals, and where the cercariae inadvertently penetrate human skin, causing an allergic reaction or

ocal irritation of the skin

In the dinterential diagnosis, swimmer’s itch should be distinguished from the itchy dermatitis
which has commonly been reported where recreational bathers swim in water contaming algal
scums, and come into contact with the toxins secreted by blue-green bacteria. The dermatitis
caused by the toxin of algal scums is often associated with transient gastroenteritis-like symptoms

which do not appear with schistosomal dermatitis

How is swimmer’s itch acquired?

Schistosomal dermatitis is caused by contact with water frequented typically by water birds
serving as a source of the water-based tlukes. Skin penetration by the cercanae occurs when water

s allowed 10 evaporate on the skin

How should the patient be treated?

If a rash appears, calamine lotion may help to control the itching, together with the use of

antihistamines. Recovery is spontancous, within a week 1o a month

Transmission route

Water-based (water-contact) disease.

Management option

Various options have been tried, such as the use of barrier creams, the use of copper sulphate to
control the secondary snail host, and avoidance of swimming near breeding or feeding areas of

water hirds

Prevention

o  Avoid skin contact with contaminated water
e  Avoid swimming in affected water bodies
e  Shower immediately after swimming.

e  TJowel skin dry with a rough towel, immediately after emernging from the water, and wash the

towel subsequently in hot water

o  Application of an astringent (drving) agent, such a rubbing alcohol to the skin immediately

after swimming may also |‘0'||- to reduce fluke penetration



Summarised fact-sheets on some important water-related diseases * Part 3

SWIMMER'’S ITCH (NON-HUMAN BILHARZIA)

Interesting facts

e  Only some people show an allergic response to the flukes
e The itching may be so severe as to lead to bleeding of the skin from scratching

e  The allergic response and the severe itch may be either an immediate response (within a few

hours) to the parasites entering the skin, or may be delayed with maximum allergy and itching

>

occurring several days to 2 weeks after swimming in infected water

Life cycle of swimmer’s itch parasite
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TRACHOMA

What is trachoma?

iIra WOMa 1S 2 Chroni OnN O 1he surace 1cormu NG conmunchiy Of 1he eve LS4 v 1
microorganism Chlamvdia trachomatis. Untreated it leads to blindness in later years. Trachoma

the st OMmmo ( 1I5€¢ OFf Dhindness In developin COuniries I e e Lon usually slarls 'n

I The v .|\|’| S, SCarmng anad Ot v ol 1he COmea .‘.I” blindness

How is trachoma transmitted?
Irachoma transmitted from person to person by lingerhand contact with the eves, It may als
be transmitted by thes, Trachoma typically occurs in dry dusty environments, where there i1s water

scarcity and a lack of water for regular washing of the face and hands. The disease may also be

transmitted by handling contaminated items, such as towels, face cloths, handkerchiets, ek

How should the patient be treated?

The long-term complications of trachoma, such as scarming indd blindness can be prevented by
carly treatment of the eyve infection with antibiotics. If turming-in of the evelashes has occurred
then evelid surgery is necessary. If comi carring has already occurred, then corneal graft sur-
gery may be necessan

Transmission route

Provision of sumacient water o |u"‘«|v‘,|: ' VRIemwe il lace w I' e '\.”yll

Preventive measures

e  Provision of adequate supplies of water for personal hygiene and hand and face wasl

e Farly training of children to wash their faces and hands often
e Farly diagnosis d treatment of eve infections CSpe iy “red, chy w 1e1Ng eves
e Flv control

Imcresling facts

. Irachoma 1s an eyve disease endemic 1in many of the poorer and drer parts « e world, and 1s
tound whereve ore 15 insuffic \ er 1Or res personal | e
e  [he inte ( st COMMI f dren usually transn tted du O nal play

through tinger-eve contact
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TRACHOMA

e  Provision of adequate water ».l;);:lu'n results in regular bathing, washing and laundry activities
which effectively reduce the risk of disease transmission. Trachoma is very rare in the industri-

hised countries of the world

Trachoma starts with sore
watering red eyes
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What is typhoid fever?

Tvohoid fever 1s a debilitating fever caused by infection with the bacterial organism Salmonella
typhi. Following infection, after an incubation period of around 1 10 3 weeks, the patient has a
gradual onset of illness, starting with a headache, tollowed by fever and abdominal pain
Constipation is more common than diarrhoea in the early stages of the illness. Later bronchitis
develops. In untreated cases death can occur from intestinal perforation or haemorrhage. In
untreated cases, the death rate can be as high as 30%. The infection may last up to 3 weeks or
even longer. In some individuals infection may occur with no signs of illness at all

A characteristic rash on the trunk, called "rose spots® only occur in a few percent of cases, but
is not seen on a dark skin,
How is typhoid transmitted?

Typhoid bacilli are excreted in the stool of infected individuals, and continue to be excreted by
untreated patients after recovery for up 1o 4 months. The disease is transmitted by the faecal-ora
route, either via drinking water, or 1oad. Flies may also play a role as a passive vector leading to

foodd contamination.

In some recovered cases, a chronic carrier state develops, which may persist lifelong, and such
typhoid carriers should not be allowed to prepare food for others, or work in day-care centres,
as they present a conitinual source of the organisms in their stools, They should be treated with
antibiotics until three consecutive stool cultures are negative for Salmonella typhi

How should the patient be treated?

The use of antibiotics at an early stage in the infection is essential to prevent the appearance of
lite-threatening complications, and bed rest is essential. A loss of appetite and weight loss are
characteristic of the discase. The consequences of typhoid can be very severe in the case of HIV
positive individuals

Transmission route
Tvphoid fever s predominantly a water-washed disease, but may also be waterborne

Management option

Hygiene and sanitation / clean drinking water.
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Preventive measures

. Don't dnnk untreated waler

. Add 1 teaspoon of domestic bleach 10 20 litres of water aned allow to stand tor 1 bour betore
drinking or, it no bleach is available, the water can be boiled vigorously tor at least 3 minutes
avoid burns). It water is Cloudy (turbid) add 2 10 3 extra teaspoons of bleach

¢  Proper personal hygiene and sanitation infrastructure should be installed and maintained

e  Wash or peel fruit and vegetables betore eating

e Wash vour hands atter oInge 1o the t silet and betore pre parng food

Interesting facts

e A vaccine against typhoid is available, but it only provides Iimited protection

. A COMMON source of intection is contaminated water or 1ood from street vendors

e  The typhoid bacillus only lives in humans, and apparently healthy carmiers are usually the
SOUrCe of new outbreaks

e Jesting of food handlers for typhoid status provides a lalse sense ol securnly, as handlers can
hecome subclinically infected at any time atter the nesative test. A much more usetul dPpProac h
is the ongoing education of employers and employees alike about hygiene in the food-hand
ling industry. Regular inspection of premises and equipment is essential to ensure that hygiene

rules are observed at all imes. Employers must also provide ample, clean toilet facilities with

running water, soap and clean disposable towels

e Infection can be acquired from ice cubes prepared from contaminated water

J G i - !
Y :

-~

Microscope photo of Salmonella typhi organisms

Masai children with flies
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MANAGEMENT ISSUES FOR DOMESTIC WATER SUPPLY

What factors are important in the management of the microbial quality of domestic
water supplies?

The important 1actors are (1) disintected drinking water, (i) sound disposal of taecal wastes, (iff
application of good personal, food and water use hygiene, (iv) use only of sate waler for crops
ealen raw

In the management of water quality tor domestic purposes it is important to bear in mind that the
achievement of the goal of providing sate water for drinking and tood preparation rests on the
management of the safety of the water supply along the whole supply chain. The water
supply chain consists of the water source, treatment works, distribution system, the supply tap, the

drinking water container, jug or cup. (See vol., 5, Management Guide, DWAF, DOH & WRC,
2002).

Dirt that has gained access to the water supply line or tank (e.g. high-nise buildings) often causes
problems in the management of water for domestic purposes

¢ In the case of the repair of a burst pipe where dint may gain access 1o the supply line, this may
cause a temporary elevation of the microbiological total plate count in the supply line, but the
consumer is usually alerted to the problem by browwn water coming out of the tap. The situation

is usually remedied by flushing the tap and allowing the plug of contaminated water to flow
down the drain

e  Rodents may gain access o gravity feed tanks on top of high-rise buildings which may not be
covered properly. This typically results in foul smelling and tasting water, and the consumer
is alerted to the problem. Such tanks will need tlushing and proper screening of any access

pPoInts

The other situation which needs attention is to ensure that containers that are used in the home

tor storing drinking water are clean and that they are properly covered 10 ensure that flies and dirt
do not settle into the water in the container. One of the quickest ways 1o contaminate water in a
bucket, for example, is to dip an unwashed hand into the water while scooping water out of the
bucket with a cup. Containers for drinking water which have a narrow mouth and a tap at the

ower end are preferable in order to keep the water clean

What are the water supply requirements for food preparation?

The watoer \L.p;)h requirements 1or food preparation are as ftor drinking PUMOSeS W ith, however

the following points which must be kept in mind

Kitchen hyvgiene s highly important in controlling disease transmission. The use of refrigeration for

x‘»"h’l.!')l-' 1OOAS 1S 2 must

There needs 10 be a general awareness of the need to work cleanly when cutting and preparing



meat, especially chicken, and that knives and cutting boards must be washed with very hot water

""H‘.‘I’ Alely alter us ! ”‘" "’ |""l' o O ~"|’|'\|4.l\ W AIeTI08IS 15 T her 'u-ci..( ™

There also negds 10 e Y awareness-butldin ol the importance of ¢l water oo '1-)-"!":,|'-
HON DYV venaors I 1ast 100ds Dartic ul, Iv those that MOCTraAe Trom the roadside. Dust | le wnup itro
e road can so easilly contaminate their darnnking water contames especially i s N OpPenN o
tainer which has n !'uu";-'r vided with a cover v y Lt

Always be very caretul of using only clean water when tilling ice trays and preparing ice cubes

lce cubes prepared rom contaminated water can so easily be a source of transmission of disease

Why is personal hygiene so important?

The aim of water hveiene practices 1«

* To ensure that water used 1or drinking purposes or in 'lnn!;rrwl-.n'.q‘-rl|~qu AN and MICrobi
logically sate up 10 thy pomt ol use, Le where the water is drunk or the tood eaten. The
satety of the water is normally achieved by chemical disintection, typi
cally at a central treatment plant, although boiling of the water is an
important additional safety factor in the home, where an additional
salety barrier may be recommended, e, if disinfection has been
compromised, Great care must be taken that the water is cooled down

ag betore drinking, especially where it is given to an intant

)

* To ensure that water is used in appropriate hygienic practices 1o
prevent the faecal/oral contamination route. Such practices, e.g

nclude washing of hands alter using the toillet, washing of hands

atter changing a baby's nappy, washing of hands before preparing
or handling tood, washing of cutting hoards, knives and cutleny

well as utensils in the kitchen, et

In this latter ass, in the broader sense the proper treatment and
handlir of sewage wastes can also be seen as a hygienic practice
ithough 1t s usu |”~. ermaed 2 waste treatment practice

Where proper water hygiene is practised there is charactenstically a dramatic drop in the inci

dences of waterborne and water-related discases, and the health of the saciety 1s enormously ben

onted

he general racthice i personal "',-'lr-"n s essential I mautinge the spresad O water-related s
| ¢ I
eases, Children must be educated from a young age, with the adults setting the example

wash their hands after going to the 1oilet

It is important to make soap or hand-washing hiquid availlable, in addition to running water where
possible, as this helps disinfect the skin of the hands which may be microbiologically

contaminated after using the toilet
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Where running water is not available, e.g., where camping or out in the field, then a small basin

i clean water will also serve the purpose of making hand washing possible

Hand washing after toilet use, or before preparing or eating food, has been identified as the
single most important factor in the limitation and control of person-to-person disease transmission,
and needs 1o be encouraged in the yvoung, so that they grow up with a lifetime habit of washing

their hands

In anid places where salt water abounds and fresh water is at a premium, it can be noted that water
tor hand washing need not be tresh water, but must be microbiologically clean, and not

irnitating 1o the skin
Why is clolhes_whing important?

Clothes washing is almost as important as hand washing in the limitation of the harbouring and

fransmission ot (] SOas0

Water tor clothes washing must also be microbiologically clean, as some micro-organisms can
survive on the dried clothing atter drying, and can be a source of intection either 1o an open graze

or wound to the skin, or via inhalation to dust breathed in through the nose

Why is waste management important?

In order to minimise the contamination of the water resources with disease« AUSING MICTO-OrRANISMs
it is essential 1o implement good waste management practices, such as the collection and proper
treatment or disposal of faecal waste matter, the proper disposal of domestic waste, and the

proper disposal of any animal carcases, as well as adequate rodent and fly control.

Both rodents and thies serve as vectors in the transmission of disease and, it uncontrolled, can read-
ily spread cenain diseases, e g, typhoid fever in the case of flies or leptospirosis in the case of

roclents

Why is medical treatment important?

W ¢ preven

on of water-reelated cisecases s the best Jpp r.u’l O use. nmuchical trealr
essential when a person is seriously il with a disease, For example, cerebral malarnia can easily bhe

tatal unless timeously treated

o
o




CONCLUSION

Key principles in controlling water-related diseases
I he key principles in the liimitation and onrol of the spread of water-related diseases are

1) Water treatment and disintection betore use

Proper persond ind domestic hygiene

) Adequate waste disposal as well as the and arv measures of rodent and tly contro

4P oper meai al care (both prevention and treatment

It is only by applying these 4 principles simultaneously and with sustained effort, that the scourges
of waterborne diseases, which affect so many people each and every year, will be brought under

P Measure of contro

It is our hope that by producing this guide, we have provided basic educational material and
helped the teachers of the new upcoming generation 10 set an example which they will with
keenness and determimation tollow, when they understand the wisdom and knowledge which

have led to the tormulation of these rules of managing water-related microbial discases.



GLOSSARY

e Anabolic processes: Metabolic processes (living chemical processes) which result in tissue
building including, for example, an increase in muscle mass

e Asymplomatic case: A condition where a person has a particular disease, but where there are
no symploms of the disease present, so that the person does not know that he or she has
acquired the disease, The person teels well

e Bacteria: Unicellular microbes (very small living single cells) which utilise simple nutrients to
grow and multiply. There are various ways of classifying them. They can, e.g., be divided into
acrobic bacteria which need oxygen 1o grow and anaerobic bacteria which can grow and
divide in the absence of oxygen. They can also be divided into pathogenic (discase-causing)
bacteria and non-pathogenic (non-disease causing or friendly) bacteria.

¢ Bacterium: Singular of the plural bacteria.

e Blood fluke: Parasitic flat-worm that inhabits blood vessels in the primary host.

o Catabolic processes: Metabolic processes (living chemical processes) which result in the
destruction of tissues and decrease in mass of tissues present

e Cercariae: Free-swimming life stage of a parasitic blood fluke

¢ Circulatory shock: A state of collapse due to insufticient circulating blood or body fluid volume
and which is often lite-threatening

e Close contacts: Individuals with which the individual comes into the close vicinity of, e.g.,
members of the same houschold or office environment, school class, etc.

¢ Corneal graft surgery: Surgical operation where an opaque, damaged cornea (normally trans
parent covering front surface of the pupil of the eyve) is removed and replaced with a donor
comeal graft,

e Dermatitis: An inflammation of the skin

¢ Diarrhoea: Watery stools (laeces)

¢ Diarrhoeal diseases: Diseases presenting with diarrhoea (watery stools), or where diarrhoea is
a prominent feature of the disease condition.

¢ Difierential diagnosis: List of possible alternate causes of a given set of symptoms and signs of
a presenting disease condition

¢ Dysentery: Diarrhoea with blood and mucus present.

¢ Ecological balance: That complex series of interactions and interdependencies whereby all liv
ing things and the living cells within organisms maintain that delicate balance which makes the
sustenance and sustainability of life possible

e Faecal material: Solid, usually brownish coloured waste matter (excreta) produced during defe
cation, and which consists largely of undigested cellulose and food residues, as well as
bacteria

e Faecal-oral route: The most common route of transmission ol gastrointestinal diseases where
the disease-causing organism is excreted in the laeces and faecal matter containing the
Causative organisms tinds its way to the mouth or the same or another individual either, e
via contamination of the water or tood with taecal matter

e Febrile illness: A disease characterised by the presence of a tever, e, an elevated body
tfemperature

¢ Flaccid p.‘lr.llysis: A paralysis (loss of motor movement), where the muscles are soft and limp
and where the limbs remain soft and supple




GLOSSARY

Fungi: A class of micro-organisms which iend 1o jOIN together 1o torm a vegetalive mass whi
( N vary N sze irmom n CrosCoOpi 10 Mmat fOSCoOpIc In Sz c.R MIUSHIroOmMmsS ‘;‘n] which are
often spore-torming (minute resting phase, like a dust

Indicator organisms: Microbes of faecal origin occurning in large numbers in faeces, but which
are not causative themselves of the particular disease under consideration, but which indicate
the presence of taecal contamination of water, and thus the POSS hility of the presence of dis
ease-causing microbes (pathogens

Indicator bacteria: See “Indicator organisms”. That class of indicator organisms which are ba

teria

Nrphrol()\i(: Causing damage to the kidnevs through toxic action

Parasite: An organism which can only live off another living organism and which causes dam
are to the host organism in or on which it lives

Parasitic disease: A discase in the host organism caused by the parasite

Pasteurisation: The disinfection process applied to milk, where the milk is heated for a short
period 1o a specitic temperature in order to destroy a large portion of disease-causing microbes
which may be present in the raw, unpasteurised milk from the cow's udder

Plug of contaminated water: Section of water that has become contaminated in a piping sys
tem and that needs to be tlushed out.

Prophylactic medication: Medication taken typically prior to and/or just after exposure 1o a dis
case and which protects against or prevents the disease condition from appearing

Protozoa: Tinv organisms without a vertebral column tnvertebrea) which are able to move

through amoeboid action, e, by changing the shape of the surface of the organism or by cil

late achion

Serological blood test: A biochemical test using the blood serum, which is the blood plasma

trom which the clotting factors have been removed

Spirochaete: [hat class of bacteria where the organism has a corkscrew-like (spiral) shape.
Subclinical infection: An asvmptomatic infection where the patient feels well, and has no
symptoms of diseass

Typhoid bacilli: The vegetative rod-like (bacillus) forms of the bacterial organism which causes
yvphoid fever

Viruses: That class of microbes which are intracellular parasites consisting of genetic material
with a protein coating which can only multiply by using the protein synthesis biochemical
processes found inside living cells. Viruses are unable to replicate on their own without the
presence of a parasitized lhiving host cell

Viral disease: A disease caused by a virus

Zoonotic disease: A disease which s found normally only in animals, but which may under cer

tain conditions also be transmitted to humans
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