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Introduction

A Fardv and ubiguitous protozoon, Cryptosporidiun is
responsible foranincreasing amountof severe gastrointestinal
disease 1n both developed
and developing countries.
InNew Zealand the number
of reported cases has been
increasing continuously
since cryptosporidiosis be-
caine nolftuble v June
1996. This paper looks at
some environmental and
social-political factors thai
play aroleinthe emergence

This paper looks at some
environmental and social-political
factors that play a role in the
emergence of this disease in the
community, discusses the
potential impact of
Cryptosporidium in the Pacific ...

challenged and expanded in the eighties 1o include the
immunocompetent, as it was realised thal increasing num-
bers of otherwise healthy people (particularly children) were
becominginfected. Itis now known that the infection can be
ransmitted from animals (mainly catlle and sheep)** from
person to person {via the (aecal-oral route) and through
contaminated lood and water.

The water-berne route 1s of parhcular concern as infec-
tons transmittedin this way may involve a very large number
ol people. For example, approximaltely 403,000 people
became 1l during the Milwaukee waterborne outbreak of
19937, after exposure to drinking water from (he city’s public
supply which had become contaminated wilh
Cryptosporidiunt oocysts,
During this outbreak 4,000
people were hopsitalised
and it was estimated that
cryptosporidiosis contrib-
uted to 104 deaths in
immunocompromised indi-
viduals There is substantial
evidence thatwater may be
the most important vehicle
for  transmission  of

of (his disease in the conr
munity, discusses the polen-
tial impact of Cryptospondium i the Pacific, and highlights
the need for hoth effective survelllance systems and
econologically based public health interventions.

Status of cryptosporidiosis

Cryptospondium 1s a 1najor entenc pathogen, affecling
people ving in developed and developing countries includ-
ing New Zealand and Pacific™ . The first human case was
diagnosedin 1976 and for the next sixyears cryptosporndiosis
appeared mainly to affect people with compromisedimmune
systems. This perception of cryplospondiosis as an opporiun-
istic infection only found in the immunocompromised was
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Cryptosporicium. Epidemio-
logical research and micro
biologicat studies indicate that water supplies are frequently
a pnmary source of infection These supphes include nvers,
streams, spring waler, surface water, ground water, well
water, recreational water andimportantly, treated disinfected
potable water*'. The biological characteristics  of
Cryptosportdiim favour transimission by water. The mfective
dase s small (as hittle as 10 oocysls'®), the oocysts are hardy,
resistant to chlorine’ and able (¢ remain viable in waler for
months®" Also, Cryptosporidium is resistant to filtrawon
due to the small size of the oocysts. Contamination of awater
source may easily arise as a result of runoff from farmland or
animal industry, or (rom sewage effluent contamination’

Countries i e South Paofic bave historically been vulner-
able (0 waterborne disease. Thus vulnerability has resulted
fromy several faclors, including the problems of maintaining
clean water, effective sanitation and hygiene - all com
pounded by disastrous climatic events such as cyclones,
floods, droughts and tidalwaves™. Approximately 11% of the
world’s total cyclones occurs in the South-West Pacific
region every year, leaving many homeless and severely
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affecling access to drinking and bathing water?. Environ-
mental changes, such as global warming will see an increase
in the frequency and severity of these events and as such play
an imporlant role in the emergence ol infectious disease’***
and contnbuting to the South Pacrfic’s vulnerability*®, Our
geographical 1solaton also makes us more vulnerable to
infectious diseases and natural disasters, because the effects
of these are aggravated and inescapable inisolated societies,
especially those with small populations like the Tokelau
lslands??. Inorder tareduce this valnerability, we should seek
10 better understand environmental factors and use
chmatological information to prepare for national disasters
which are detrimental lo our waler gquality?’, for example
heavy rains and {looding which increase the chance of
contamination of water by amimal and human faeces?®.

Cryptospontdium is becoming increasingly common in
New Zealand’s water supplies, as ewidenced by a recent
walerborne outbreakinTe Arohain the Waikato (September,
1997)". There are many populalion centresin New Zealand
that may be particularly suscepuble to waterborne disease
(both endemic and epidemic) indluding cryptosporidiosis.
For example, 68 of the 137 New Zealand communities with
more than 2,000 people face a high level of risk from their
drinking waler as recorded by Ministry of Health water
guality gradings. Many New Zealand cities and towns obtam
their drinking water supplies from surface catchiments and
systems which rely on chlonnation treatment alone for
disinfection® . Yet there is a lack of mformation about the
prevalence of Cryptosporidium in our waters, little is known
about effective methods to remaove Cryptosporidium from
the water, and the current waterborne disease survelllance
systems capture only a small percentage of actual cases.
Some Pacific countries do not yet have cryptosporidiosts
registered asanotfiable disease, despiteinternationalrecom-
mendations to do so**7-3' 32,

Economics of cryptosporidosis

Levins (1994) sucainctly noted that “someltimes we face a
rather bizarre situation, where we have to prove the disease 1s
costing money before we can convince somebody to do
something aboutit”(p. 325). That disease-causing protozoa
make people unwell is not 1y itsell sufficienl reason for
governments {o spend money on preventalive measures
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(such as monitoring water qualtty for oocysts) or surveillance
systems. |t s not until the disease is couched in monetary
terms that governiment expenditure becomes a prionty (and
olten then only if the disease creates more expense than
prevention).  Sadly, those most at risk from contracling
gastrointestinal diseases like cryptosporidiosis are children
and subsequently, their carers whose illness often does not
impact on the workforce and who, in terms of government
balance sheets, are generally without econoric worlh, In-
deed, rue understanding of the economic value of rmicrobrally
safe water supplies has been cited as one of the main points
that needs to be made in order to motivate govemmentsinto
action?. The direct inpact of cryptosporndiosis on public
health (doctor's fees, hospital admussions, etc) is only one
dimension of the fiscal drain this waterborne disease contrib-
utes (o. Contaminated water 1s a risk to the armed forces
(diarrhoeal illness leads the list of nfectious diseases that
alfect the military**), to the food industry - as waler isused to
clean and process products, andin products themselves'. Of
particular importance in the Pacific 1s the risk contaminated
waler poses to tounsm. This mdustry 1s significantly affected

by walerborne disease outbreaks and ‘boil water’ notices?”
3z

Otherindirect costs of cryptosporndiosis (whichimay fastup
to two weeks in an otherwise healthy person) include the
impactonindusiry through absenteeism?® and loss of produc-
tivity . Calculating the exact cosl of cryptospondiosis 1s
difficult, but implementing effective surveillance systems in
the Pacific would provide a beller basis for estimating the
economic significance of Cryptosporidium 1n the region.
Surveillance for Cryptosportdium involves stool samples be-
ing routinely collected and tested (the modified acid-fast
stain test1s commonly used in New Zealand), if oocysts are
detected the case should be promptly notified to the relevant
public health official and recorded on anationwide database.
The case should be followed up (o discuss management and
topreventthe spread of cryplosporidiosis, ideally also with an
assessiment of the likely source of infection.

Discussions

The surveillance data available (for cases of cryptospondiosis
m New Zealand and reported diarrhoeal disease in some
South Pacific countries) are shown in Table 1. These data are

Table 1. Diarrhoeal disease in the South Pacific and New Zealand

Population Reported diarrhoeal disease Reported cases of cryptosporndiosis
Counines (Year / Reference) (Year / Reference) (Year/ Reference)
Member countries of the South 2,329,981 69,255 no data
Pacific Commussion* (1994 / 50) {Jan. 1993 - Dec 1993/ 50)
New Zeajand 3,618,392 12,398 248

(1996 /51) (Sept. 1996 - Sept 1997 /2, 52, 53, 54) (Sept 1996 - Sept. 1997/ 2)

* Excludes Papua New Guinea, Palau, Guam and Nauru (no notification data available for these countries)
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likely (0 represent only a fraction aof the true incidence of
diarrhoeal disease in the community as much goes unre-
ported. The financial cost of monitoring water borne disease
such as cryplospondiosis can be recovered by the benefits
generated from efficient surveillance systems and accompa-
nying timely public health interventions?” particularly in
nations that are, especially vulnerable 1o such diseases.
Unfortunately, these same nations are usually those thal can
least afford to sel up and mamtan reliable surveillance
systems.  Nevertheless, pubhc health surveillance of
cryptospondiosis is vital for the early control of waterborne
outbreaks to preven( secondary transmission™: index cases
resulfing from the consumption of contaminated water once
introduced into the population, can quickly lead to spread by
person to person {ransmission.

Cryptospondium has a ...
complexrelatonshipwithits
host and the disease out-
comeisoftenunpredictable.
Some people are more vul-
nerable to infection (e.g.
AlDS patients?’, children and
travellers*®) than otherswho
may have immunity through
lowlevel continual exposure
to oocysts v the environ-
ment*? . In addition
cryptosporidiosis, like most
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infection.  Like all emergent waterborne infections
cryptospornidiosis must be seen in a socio-~economic con-
tex1™ particularly where this context relates to the use of
microbially safe water for dnnking, washing, food preparation
and ablution.

Conclusion

Because of the complexities of the interactions between
humans and sources of Cryptosporidum, public health edu-
cation campaigns anned at reducing water and foodbaorne
transmission are often ineffective  Therefore, our efforts
would perhaps be better anned at stopping Cryptosporidium
alits source. For example, it may be more cost effeclive to
concentrale public health interventions on means of reduc-

ing the frequency withwhich

: e e the organism contaminates
The financial cost of monitoring
water borne disease such as
cryptosporidiosis can be recovered
by the benefits generated from
efficient surveillance systems and
accompanying timely public health
interventions particularly in
nations that are, especially
vulnerable to such diseases.

water, thereby reducing the
hazard rather than focusing
ondecreasingexposure. To
effectively decrease the haz-
ard in this way requires a
detailed local analysis of the
ecology of the disease, in-
cluding the relationship be-
tween climate, vegelation,
geolagy, pathogens, animals
and humans, Such an eco-
logical approachhasproven

environmental hazards, has

an equally complex relationship with the many soctal, eco-
nomic, political and demographic factors which in tum
influence the health of the host*'.

Cryptosporidiosis can occur atallagesbutis most common
in children ¢4 "3 Sodietal changes such as the increase of
single parentfamilies have seen an expanding use of childcare
faciliues®* which in turn maximises the potential for further
spread of cryptosporidiosis. Cryptosponditm was detected
in stool specimens in over 6% of childcare facilitiesin Brazil™*,
a rate which may arguably be at least equalled in Pacific
communities with close communal living, The declining rate
of the duration of breastfeeding, which could arguably be
related to inadequate government maternity leave policies
(women in New Zealand are currently not entitled to any
paidleave) also contributes to the susceptibility of children to
diarrhoeal diseases. Anincreased risk of cryptosporidiosisin
weaned children has been found*®*¢*7 possibly as a result of
contaminated water being used inbottles. Infune 1996, the
proportion of mothers in New Zealand giving any
breastfeeding to infants at six months was approximately
50% for Pacific and European women, and around 45% for
Maori women*, these proportions are well below the Minis-
try of Health's breastfeeding goals*®. Furthermore, malnutri-
tion {and the subsequent lowering of a person’s immunity to
communicable disease) and poverty-induced overcrowding
all add to the threat of Cryptosporidium as an emergent

effective mdeveloping novel
miervention strategies for mosquito borne disease, and
would have the potential toresultin a better environment for
all users of drinking and recreational water in the Pacific,
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