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Introduction.

The Environmental Protection Agency (EPA) and Centers for Disease Control and
Prevention (CDC), as recommended by the M/DBP Expedited Rule Advisory Committee
resolution, co-sponsored the Waterborne Disease Workshop on October 9 and 10, 1997.
The objectives of the Workshop were to:

e Provide background on the Safe Drinking Water Act mandate to conduct waterborne
disease occurrence studles and develop a national estimate of waterborne disease
incidence;

e Discuss how these studles fit into the larger public policy framework on providing
safe drinking water;

e Discuss planned and ongoing epidemiological studxes and Environmental Protection
Agency & Centers for Disease Control activities related to these mandates;

e [dentify data gaps. research needs. and opportunities for improved methodologies.
and: . . | .

e Discuss next steps and opportunities for coordination and communication.

This report summarizes the presentations and discussion at the Workshop. It is organized
in three sections. The (1.) Background of-Waterbornce Discase Detection and Federal
Policy Development scction includes summaries of the prcsentatlons by Agency
representatives concerning the scientific and policy considerations in developing a
National Estimate for Waterborne Disease Occurrence. The (I1.) Planned and Ongoing
Studics of Discase Occurrence scction summarizes prescntations on specific ongoing or
proposed rescarch approaches and the discussion surrounding them. The (111.)
Approaches Towards a National Estimate section summarizes the discussion ot
scientific and policy considerations involved in developing the National Estimate. The
presentation of the discussions throughout this summary are grouped by topic and not
neccssarily sequential.

I Background Of Waterborne Disease Detection And Federal Pohcy
Development

I.1 Statutory requircments and direction of microbial drinking watcr regulations
and EPA/CDC partnership'
-Presented by Stig Regli, EPA

" Regli provided the regulatory background for the objectives of the Workshop, and EPA's
regulatory mandate. The EPA. Regli explained, must set a maximum contaminant level
goal (MCLG) for contaminants of concern. By regulation. this MCLG must be "set at a
level where no known or anticipated health effects occur and which allows an adequate
margin of safety.” MCLG's for Giardia and viruses are set at zero and the EPA has
formally proposed setting an MCLG of zero for Cryptosporidium. The MCLG is not an

! Sele attached for Stig Regli presentation notes: Attachment A.
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enforceable standard but rather a benchmark used for setting the regulatory standard.
EPA must set a Maximum Containment Level (MCL) or treatment technique
requirements (TTR) as close to the MCLG as feasible taking costs into consideration. If
the MCL or the TTR would result in an'increase in risk due to other contaminants in the
drinking water, EPA can set the MCL or the TTR at a level that minimizes the overall

risk by balancing the risks from the different contaminants instead of setting the standard
at the “feasible” level.

Regli continued that the costs associated with reducing the risks posed by waterborne
disease are considered to be in the range of $100 millions to billions per year. so it is
important to find a way to quantify the benefits associated with taking action. The
magnitude of the risk created by taking action due to other contaminants in the drinking
water (such as risks from disinfection byproducts) must be also considered. Regli

-pointed out that there are large uncertamues associated with quantifying cach of thesc
risks.

Responding to a quéstion from a Workshop participant. Regli explained that EPA’s
current approach to regulating drinking water does not include direct measurement of’
pathogens. In the Surface Water Treatment Rule (SWTR) EPA required a {ixed level ol
trcatment for Giardia and viruses. The level of treatment was thought to be adequatc (or
most supplics. This assumption was based:6n a limited amount of source water Giardia
occurrence data. The cost and the difficulties of pathogen monitoring at the time made it
infeasible to require systems to monitor their source water and to set a treatment standard
based on site specific source water pathogen levels. (It is possible that future regulations
will require monitoring of source water in order to establish the appropriate level of
trcatment.) Regli continued to explain the basis for selection of a target organism for
developing the TTR. By requiring treatment to provide a certain reduction in the
concentration of the target organism(s). the drinking water concentration ot other less
treatment resistant microbes will be reduced to acceptable levels. In the case of the
SWTR. the target organisms were Giardia and Hepatitis A virus. The efficacy of the
treatment to reduce the concentrations of the target organisms is based on laboratory
bench and pilot scale studics. [t is not currently feasible to base regulations on the
detection of microorganisms in finished water because of the high frequency of large-
volume of finished water samples that would be required to ensure high probabilitics of
safcty and detection sensitivity (1 [or less than 1] in 10.000 liters which is below
currently viable technology). Indirect approaches are being considered based on

- prescribing appropriate levels of treatment.

EPA has redirected $1 million of the $10 million health effects research budget for Y 97
towards the CDC studies on waterborne disease occurrence. Additional funds for this
purpose are expected in FY 98. EPA and CDC have not decided on a research design for
the next step in this process.. Regli. as well as other EPA and CDC represeritatives.
assured the participants that no decisions on what studies will be commissioned have
been made and that the discussions at this meeting would be used to review present
approaches. gather alternatives. and inform future decisions. This Workshop and the
upcoming AWWARF January 1998 meeting will provide input on the types of studics
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that could provide information necessary for developing the national estimate and which
may be useful in developing the future microbial regulations.

.2  Passive Surveillance, Transmission, and Serological Testing
-Presented by Dr. Jeffrey Griffiths, Tufts University*

[ntroductory remarks, and presentation of an interpretation of passive surveillance,
transmission. and serological testing by Dr. Jeffrey Griffiths, Tufts University,
representing the National Association of People with AIDS.

Dr. Griffiths gave a very brief overview describing some of the reasons why this
workshop was being held. He related that members of the FACA committee (committee
established under the Federal Advisory Committee Act to provide advice to EPA on the
development of the Interim Enhanced Surface Water Treatment Ruleand Stage 1 of the
Disinfectant / Disinfectant Byproduct Rule) had expressed frustration about the limits of
knowledge about water borne cryptosporidiosis. and water borne diseases in general. The
IFACA committee had unanimously voted to ask the EPA and CDC (o hold this
workshop. in order to review currently funded studies on waterbome diseases. and to
strategize on future studies, in the presence of an outside panel of experts in water borne
discases. He presented two flow charts describing the Routes of Exposure to WBD and
Spread and Infection with Waterborne Infectious Diseases. These charts were
accompanied by a review of the serological literature. Three points were made by
Griftiths in these charts and the review.

I. The tirst is that detection of clinical cryptosporidiosis is a rare event. cven in the
setting ot ongoing endemic widespread exposure. and that traditional passive
surveillance is likely to miss'more than 99.9%. of the disease. [Dr. Dennis Juranck of
the CDC reinforced this point in his discussion: indeed. only 12 of 250,0000 people
with clinical cryptosporidiosis during the Milwaukee outbreak were detected by
passive surveillance (4.8 per 100.000) during the largest known waterborne discase
outbreak in the history of the United States]. (See the tirst chart) '
Secondly. the issues of exposure. infection. secondary spread. and cventual detection
of the discase are complex and in Griffiths® opinion. cannot be easily modcled by the
equation. total GI illness x attributable fraction due to water = a national estimate of’
waterborne diseases. Primary reasons for this skepticism include the need to account
for secondary transmission. and person-to-person spread after waterborne
introduction into a community. The second chart details these transmission cycles.
Thirdly. extensive documentation from the literature was provided that the published
seroprevalence data is fikely to be an underestimate of lifetime exposure rates.
perhaps by as much as two orders of magnitude. and that the duration ot a serological

' response o parasite oocysts is short (months. not years).

(]

[O¥]

* See attached tor Jeffrey Griffiths handout: Attachment B.
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[.3 Developing national waterborne disease estimates for drinking water
regulations’

-Presented by Stig Regli, EPA

The second part of Regli’s presentation described how the Agency has traditionally
estimated the national level of infectious disease associated with drinking water in its

regulatory impact analysis. The Agency's approach to develop this national estimate is
to: '

o Select target organisms (i.e., Cryptosporidium, Giardia, and viruses). ,

 Estimate national distribution of the target pathogen concentration levels reaching
consumers. [This is done by assessing the distribution of target pathogen
concentrations in the source waters nationwide and then applying a treatment
reduction factor to estimate the distribution of target pathogens in the drinking water
at the tap.] ,

« Estimate infection rates from an available dose response curve. [e.g. by extrapolation
from the dose response curve for Cryprosporidium a person has a 0.5% likelihood of
infection due to ingestion of a single oocyst.]

« Estimate (based on the above data) natlonal illness and mortality rates.

Regli continued with a discussion of the dncertainties and issues limiting the estimatc of

infcctious disease associated with drinking water using the methodology outlined above.

+  Difficulty of measuring the source water pathogen concentration levels.
) - Source water occurrence 1s highly vanable (many samples needed per site to geta
reliable estimate.)

- Available pathogen analytical methods have poor recovery rates (i.c. they are
‘imprecise. and have high detection limits. they cannot yet measure viability or
infectivity of pathogens). :

« Difficulty in-obtaining rcliable treatment estimates (filtration and disinfection

pertormance) ,

» Lack of data.on the heaith etfects of intection by specific pathogens:

- Dose response curves vary by organism strain and host-derived factors including
levels of immunity in the exposed individual (putting aside at this point the ctfect
of herd immunity which affects secondary transmission.)

- Symptomatic response of humans is not well defined.

[.3.1 Influence of national waterborne disease estimate on regulations

Regli discussed how the results of epidemiological studies that will be conducted to
develop the national estimate could help define the stringency of additional microbial
treatment regulations. To the extent that these studies identify the etiologic agent causmg
infectious disease associated with drinking water. they will help define the level of

© treatment necessary, i.e. there are significant differences in the effectiveness of
disinfectants to inactivate different microbes, as well as differences in the effectiveness of
physical removal. If studies determine that disease is associated with bacteria in the

See attached for Regli presentation slides: Attachment A.
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distribution system, then this may support limits on bacterial growth or enhanced cross
connection control. However, Ron Hoffer, EPA, explained that the congressional
mandate does not specifically iink national estimate to any specific regulatory action.
Regli continued that the Agency hopes that the national estimate will inform the
discussion on the level of stringency for future regulations and on the risk factors
associated with waterborne disease. This may lead to higher and/or more consistent
levels of treatment for pathogens in source waters (especially for protozoa or viruses) and
improvements in distribution system controls (such as limiting bacteria growth and
contamination intrusions into piping.)

Regli clarified that the goal of the workshop was to hear from those persons who were
involved in conducting epidemiology studies for EPA and CDC, and to listen to the
comments and ideas of others with expertise or an interest in this area of research. Sue
Binder. CDC, later in the meeting added that through this review and joint-deliberation
the Agencies hope to improve current studies, augment understanding of waterborne
discase occurrence, and expand on the idea of a portfolio of relevant research. Binder
concluded that this Workshop should help EPA and CDC clarify what is mlssmg, from the
current body of studies and identify next steps.

.4 Detection of Waterborne Dlsease»(endemlc and epidemic) and lnhercnt
difficultics and limitations*’
-Presented by Dennis Juranek, CcDC

Juranek's overview of the current waterborne disease surveillance system included the
CDC’s objectives, an explanation of how the system works. a discussion ot the sensitivity
and limitations of the system. and cxamples of the performance of the system during
outbreaks. ‘The current system does not provide data suitable for estimating the National
prevalence of waterborne disease. Juranek explained that there are many obstacles to the
"detection and reporting of waterborne disease outbreaks.- He used the example of a
Milwaukece 1993 waterborne disease outbreak. In a questionnaire survey 230.000 people
were found to have had onset on watery diarrhea betore local health officials were aware
“of a waterborne outbreak. Only 12 made it through the many obstacles that prevent cases
from being recognized and reported to the local health department. Most illnesses (94%)
were not recognized by-the medical community because people did not seek medical’
assistance. Of those who sought medical care. only 6% were tested for parasites. and
only 4% of those were tested for Cryprosporidium (12 tested positive). Thus only | in
24.000 cases sought and received medical care/laboratory services that resulted in their
illness being reported. According to one participant, the system may not detect outbreaks
of diarrhea unless more than 1% of the population gets infected. For a more complete
discussion of these topics please refer to the materials that Juranek used in hlS
presentation (attached Appendxx o).

[.4.1  Current System Strengths
Juranek pointed out that the advantages of the current surveillance system are mainly a
result of health departments’ experience in using the system and CDC's ability to

4 See attached for summary of presentation: Dennis Juranek. Attachment C.2.
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summarize and publish data in timely fashion. The current system also provides a
historical frame of reference for data and is relatively inexpensive to maintain when
compared with other types of data collection systems. -

[.4.2 .Current System Weaknesses '

Juranek also pointed out that the current system has many weaknesses that should be
taken into account when quoting or interpreting the data. The system is passive
(voluntary) and may miss many small-scale outbreaks. The system has trouble detecting
outbreaks if physicians do not report cases to health departments or to CDC. The system
is further compromised by the fact that persons with gastrointestinal illness frequently do
not seek health care. In some instances physicians do not pursue the cause of illness by
ordering the appropriate laboratory tests. Thus the causes of mild and moderate illnesses
are often undetermined or misdiagnosed. Laboratories may not routinely test stool [or
pathogens transmitted by water, especially new ones like Cryptosporidium or
Cyclospora. Heath Maintenance Organization (HMO) emphasis on cost reduction may
further decrease requests for laboratory tests for specific pathogens in the tuture. There
arc also lengthy delays between onset of an outbreak and its detection. investigation. and
reporting. This not only reduces the opportunity to take immediate corrective action to
reduce the number of people who are exposed. but also reduces the chances for
identifying the etiologic agent or the water treatment failure that lead to the outbreak.

o,

[4.3  Alternative Surveillance Approache
Juranek then outlined some of the approaches that were suggested at a 1994 workshop at

CDC to improve surveillance tor Cryprosporidium outbreaks. The group then discussed
each alternative.

1.) Make € ryptosporidium outbreaks reportable legally to CDC. This approach providcs
a baseline against which increascd numbers during an outbreak may be compared.
However. it does not improve diagnosis or reporting by physicians or increase routine
lab testing. One participant pointed out that this approach is more likely to retlect
intections in immunocompromised people or children than in the general public.

2.) Monitor faboratory diagnoses (tests for Cryptosporidium in stool or scrum

" antibodies.) Five states are currently undertaking active review of laboratory records
to detect cases. One participant discussed New York City’s laboratory monitoring
efforts. New York City looks actively for Giardia and Cryptosporidium. According
to this participant, N.Y. public health experts felt that before they started monitoring
laboratories they were missing half the diagnosed cases of Cryptosporidium infcction.
In Connecticut 4-5 times more cases of Cryprosporidium were detected through
active lab monitoring than were reported before monitoring. These cases were
identified by laboratorians. but labs  were failing to report all of them to the health
department. Other participants pointed out that the problems with this approach are
the expense of monitoring and the unreliability of monitoring for the amount of’
disease in the community. [t was also pointed out that it is illegal for laboratorics to
charge for tests that are not specifically ordered by the patient or physician. Some
participants pointed out, however, that blind active surveillance of fecal samples was

Page 6



Final WBD Workshop - Oct 9-10. 1997
Meeting Summary

both possible and legal, so long as no charge is made for an unordered test. A
number of participants volunteered that they have conducted or are conducting such
studies. ]

{t was pointed out by some members of the panel, that the phrase “active review” of
laboratory records was in their opinion simply improving the yield of passive
surveillance, and was not a substitute for true active surveillance in the estimation of
cryptosporidiosis. Furthermore, these panelists pointed out that even with a doubling
of the rate of passively reported cases of cryptosporidiosis, this wouid only alter the
number of cases missed by passive surveillance from 99.95% to about 99.90%.

3.) Monitor sales of anti-diarrheal medication (indicator of infection). Juranek explained
that this approach captures some of the population that does not seek further medical
attention. [t does not, according to one participant, distinguish between the many
routes of exposure including water (drinking and recreational exposure such as
swimming). food. person to person spread. or animal contact. [t would. however,
indicate increased incidence and permit more rapid and focused investigation.

4.) Monitor HMO and hospital logs (indicator of diarrhea). Juranek pointed out that this
approach is particularly useful if medical facilities have computerized systems for
logging telephone calls regarding patient illnesses. [nformation entered promptly into
a computerized database can effectively monitor both complaints of diarrhea and
severity of gastrointestinal disease in a community. One participant cxplained that
this approach has additional power because it captures data on all medical complaints
for the total population scrved. This can be used as a denominator for calculating an
overall infection or discase rate. : : :

.) Monitor nursing homes for heaith effects associated with. infection. According to one
participant -- “this is a topic so complicated that it nceds its own two day conference.”
The increased immunity of the elderly to many pathogens (because of repeated
exposure to pathogens over a lifctime) was mentioned by one participant as an
argument against focusing research on this population.

N

6.) Combine discase and water quality surveiflance information for a more compicte
picture of the correlation between the two. Juranek mentioned that CDC and EPA
will be sharing information in an effort to corrclate changes in water quality with

“waterborne disease occurrence. Other participants agreed that this approach had the
added benefit of connecting disease with water quality and pathogen source data.
One participant noted that studies linking water quality and clinical gastroenteritis are
already being published (e.g. Morris et al 1996, Schwartz et al 1997).
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.5 Initial Investlgatlons. including 5-c|ty study and CDC's Emerging Infections
Program Sites*

-Presented by Dennis Juranek, CDC

Juranek continued the discussion by outlining the CDC and EPA activities toward
developing the Congressionaily mandated National Estimate of Waterborne Disease
Occurrence. This presentation included a description of the March 1997 workshop at
CDC, as well as a brief description of CDC’s Emerging [nfection Program and FoodNet
Program that are monitoring the occurrences of diseases in seven sites nationally.

Juranek clarified the impottant questions that CDC and EPA would like to answer as part
of any major effort to develop a national risk estimate.

e What populauons are at greatest risk?

e What is the social and economic impact of waterborne diseasc?

e Which infectious agents cause waterborne dlsease? And what is their relative

contribution? ‘

e What are the characteristics of water systems that are more hkely to lead to

' waterborne disease?

Juranek indicated that one approach to developing a national risk estimate was to

determine how much gastrointestinal illfess was occurring in the country (Total illness)

and multiply that number by the percent of illness belicved to be waterborne (Attributable

fraction). (See formula below). '

[Total cases of Gl illness x Attributable fraction duc to water| = National Estimate

It was pointed out by CDC personncel that the use of the Emerging Infections and
FoodNet Programs might provide an inexpensive or rapid way to obtain an cstimate for .
total cases of Gl illness. However. a number of the panelists felt this approach was
_potentially flawed because those sites were not chosen for reasons relating to water
supplies. Representatives of the water industry pointed out that a variety of sites that
retlected different types of water sources would be a more rational choicc. Some
members of the panel felt the formula outlined above was too simplistic an approach.

15.1 Auributable Fraction ~(Proportion of total illness due to drinking water.)
Participants agreed that this fraction. important for deriving the national estimate. is the
most difficult to measure with precision. One participant suggested that it might be
incorrect to assume that you can easily identify the specific proportion of waterborne
illness that is related only to drinking the water. For example, it may be impossible to
distinguish the initial outbreak cases who actually drank the contaminated water from
those cases acquired by secondary spread from person-to-person, from food. or from.
other routes of infection. [t was pointed out that after the Milwaukee outbreak. many
secondary cases were identified that were lmked to exposure to swimming pools

5 See attached for summary of presentation: Juranek. Attachment C.1.

Page 8



Final WBD Workshop - Oct 9-10. 1997

Meeting Summary

contaminated by children who had initially acquired infection from drinking Milwaukee -
tap water.

Several study designs were suggested by Juranek and discussed by the group for
obtaining data on the “Attributable Fraction” of illness due to drinking water. These are

" outlined below. Discussions included a review of strengths and weaknesses of each study

design. (For a more complete discussion of this topic please see Juranek’s presentation
notes, Appendix C.1.).

1) Case - Control (e.g. based on doctor or clinic reported cases): trying to identify
the source (s) of exposures for cases by comparing their answers to questions with
those of non-ill persons (controls) seen by the same doctor or at the same clinic.
One caveat is that they may constitute a cohort with an increased proportion of
immune subjects (from prior exposure).

2) Cohort (e.g. HMO based study): follow a study group of people for a year or
morc to see who becomes ill and then try to determine through use of a
questionnaire what ill people did differently than people who remained well
during the observation period. : :

3) Community Intervention (before & after comparison): use of “natural experiment™
situations such as when a utility changes its treatment method. Investigators then.
measurc changes in the occurrence ofillness in the community, i.e.. after a city
builds and begins to operate a commynity water filtration plant, is the illncss rate
in the community lower than it was before filtration was used.

4) [ouschold Intervention (controlled trial): randomly assign one group of
houscholds drinking water made as microbe-{rce as possible while a control group
of houscholds in the same area receives the same quality of drinking water as they
normally would from their tap.

Juranek also reviewed some of the major types of study bias. confoundmL and sample
size issues that arc inherent in some of the study designs.

Design Issues
( use uscertainment bias (or who gets included in the study group.) - C ase
asccrtainment bias is most likely to have a negative impact on Case-Control and
Cohort studies. Pamcnpants discussed the difficultics ot choosing cases in a “casc-
control” study that are representative of the entire population. According to some
participants. severe cases of illness are more likely to be detected and counted. This
includes persons with immuno-compromising illnesses and children. People who do
not have easy access to health care or who have diffcrent health care sceking
behaviors are unlikely to be counted. Other sources of bias mentioned by participants
were the differences between populations in behaviors that affect risk such as
consumption of tap versus bottled water and uncertainty that the distribution of risks
for infection is the same for comparable groups in different cities.
Confounding Variables (Confounding is a distortion in the association between an
exposure variable and a outcome variable due to some other variable.) - Confounding

'is most likely to have a negative impact on Case-Control and Cohort studies. Many
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participants brought up the difficuities in trying to eliminate confounding. For
example bottled water users may appear to be at lower risk for gastrointestinal illness
than tap water drinkers, but the lower risk may be a false impression, i.e. it is possible
- that bottled water drinkers as a group are more health conscious about everything
they do. Thus they may have lower illness rates because in addition to drinking
bottled water, they also tend to wash their hands well, avoid the types of fast foods
that are often implicated in food-borne outbreaks, etc. Their'income level and access
“to health care may differ from the general population. Confounding is not a problem
in study designs, such as a household intervention study, where partlcxpants are
~ randomly placed in one of the study groups.
Sample size (or the number of participants needed to show that dlfferences in illness
rates are not due to chance alone). In addition, the number of people in the study
needs to be large enough so that a negative study is meaningful. Participants
discussed the sample size needed from both a technical and political perspective.
According to Juranek, if we believe that drinking tap water caused no more than %
~ of gastrointestinal illness. we would need to study over 50,000 people to prove it.
The need for such large sample sizes reduces the feasibility (i.e. cost and logistics) of
successtully completing a study. Based on “best guesses™ and limited published data.
the current estimate of the attributable fraction of mild gastrointestinal illness
associated with drinking tap water may be in the 10% to 30% range (Usc this
estimated range to calculate the populanbn sizes needed to implement the various
types of study designs described above)- Based on this analysis. the hous«.hold
intervention study design was identified as the design that would enable investigators
to test the lowest level of attributable fraction with the smallest number of
participants (sample size). Some participants-had doubts about the utility ot a

household intervention study in cnabling a national cstimate of waterborne discase to
be generated.

During the course of the Workshop Juranek, as well as Regli and Susan Binder of CDC.
cave overviews of approaches to the National Estimate. Discussion continued throughout
the Workshop on how the Agencies should answer thesc questions. These discussions
arc broken down into specific decision points and are summarized in the Approaches

" Towards a National Estimate section of this report.

1.6 Incidence of Gastrointestinal Illness — Cross Sectional Studics®
-Presented by Thomas Navin, CDC

The final portion of Navin’s presentation was an-overview of the use of cross-sectional
studies to determine the incidence of gastro-intestinal illness. Navin reviewed sources of
bascline data on gastrointestinal illness. emerging infection detection programs in the US.
and the use of FoodNet surveys (part of the Emerging Infections Program). Navin
concluded by mentioning studies of HIV populations and concerns with this. and other.
immuno-suppressed sub-populations.

* See attached for 5ummary of presentation: Juranek, Attachment C.3.
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The discussion of this presentation concerned the role of immuno-compromised sub-
populations in the national estimate and the types of health outcomes (infection with
specific pathogens versus general gastrointestinal iliness) that should be the focus of
these studies. The discussion points are included in the Approaches Towards a
National Estimate section of this report. '

f
¢
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II Planned And Ongoing Studies Of Disease Occurrence

(I.1 A Randomized, Triple-Blinded, Placebo-Controliled Trial of the Feasibility of
Household Drinking Water Intervention Studies’

-Presented by Jack Colford, University of California, Berkeley

Jack Colford presented a proposed study design to test the effectiveness of blinding in '
household drinking water intervention studies. Health data would also be collected and
the study continued in years 2 and 3 if the study design is found to be appropriate.
Colford began with an overview of the characteristics of the study’s design and purpose:
(Fora more complete discussion please see Colford presentation notes in Appendix 2.D.).

e Randomized & placcbo-controlled: Participants are randomly assigned to receive
either water treated at home by special devices or usual water passing through a sham
device. :

o Triple blinded: Knowledge ot the group (active devzcc vs. sham dcvrcc.) to which a
participant is assigned will not be known by the participant. the investigators. or the
statistical team. The households are to be divided into two groups:

e “Intervention” groups - households using the devices to treat drinking water.
“Placebo™ groups - households using nactivated devices that resemble active devices
in cvery visible external charactcnstlc “

e Duration: 4 to 6 months in the first year, ideally the study would continue for 12
months tor cach participant in years 2 and 3.

o Devices and Arms of the Studv: (choice between point of entry or point of use dcwcc «
has not been madc). The rescarchers are still contemplating different points of entry
of the device into the homes:

- Arm 1A: Point of entry (to home) device mcludmLJomt use of filter and
ultraviolet (UV) light enclosed in a locked cabinct that cannot be opened by the
homcowner (tamper scal).

Versiys :

- Arm |B: Placcho device resembling the pomt of Lntr) device in all visible
respects except that no filter will be present. the UV source wilil be disabled aid
the entire device will be encased in a locked cabinet that cannot be opened by the
homcowner (tamper scal). ’

- Amm 2A: Point of cntry device including the joint use of filter and UV hght on
two faucets in a household (tamper seal).
versus
- Arm 2B: Placcbo device resembling the point of use device on every faucet in the
household encloscd in cabinet that cannot be opened by participant (tamper scal).
o ( )utcomes to be measured are divided between year | and years 2 and 3. Year |
focuses on the effectiveness of the study design including; costs (of conducting a
fullscale study), laboratory outcomes (occurrence of infection with specific
pathogens). and effectiveness of recruitment strategies and retention. Researchers

7 See attached for summary of presentation: Colford, Attachment D.
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will use estimates of health and lab-confirmed outcomes obtained during year 1 to
generate appropriate sample sizes for the studies in years 2 and 3. _Years 2 and 3
expand the study with respect to the number of communities and households per
community. ‘

After Colford’s descriptibn Workshop participaﬁts discussed the advantages and
disadvantages of the study design and some of the ethical issues raised by the study
design.

1.1 Advantages

e Randomized, placebo -controlled design widely used in clinical and expenmental
sciences to address controversial questions. The question “does drinking tap water
increase risk of measurable human disease?” is politically controversial because
studies concerning it are likely to attract public, political, and media attention.

+ Randomization provides the strongest control for “confounding” factors.

e [n FDA cvaluations of drugs. mulitiple randomized trials are mandated before a new
drug is made available to the public. This study subjects drinking water to this level
of scrutiny.

e Results of a (properly conducted) randomized. controlled trial are considered the most
defensible evidence in both scientific and legal terms.

¢
-

[[1.2 Disadvantages

o [Highost.

e Labor intensive.

e Requires much morce time to conduct than other studies because of the need to recruit
participants and obtain permission from (multiple) institutional review boards (human
subjects committees). . )

e Only provides data from one site during one particular time penod and th«.rcforc. will
not be generalizable in the effort to provide a national estimate of waterborne discase.

“e  Pocs not control for waterborne cxposures outside the home.

I1.1.3  Ethical issues o _

e Do investigators have “cquipoisc™? (a state of scientific uncertainty about the answer
to a rescarch question. or the relationship between outcome and factors tested that

- precludes certainty ih making a widespread recommendation.)

e [s it ethical for corporate or municipal entities to claim that home drinking water is
either healthy or unhealthy in the face of conﬂicting evidence from uncontrolled. non-
randomized studies?

o Ifthe issue under consideration is of widespread pubhc health lmportancc is it ethical

" .to omit the most scientifically defensible design from the suite of designs put forth to
address the question?

I1.1.4 Discussion

Following his presentation Colford addressed questions and comments from other
Workshop participants. He indicated that the pilot first year study was not designed to be
large enough to detect small health effect differences between two groups. This study is
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‘most useful as a pilot to gauge the effectiveness of this type of study (in particular the
ability to blinding and if blinding is necessary), but health outcomes will be measured in
the first year as well. Colford suggested that the study should be heipful in deciding if it
is worthwhile doing more blinded intervention studies in future and help clarify what
types of studies should be included in the National Estimate “portfolio™.

[n response to a question Colford explained that the study will use telephone interviews
coupled with laboratory measurements to determine the incidence of diarrhea but that his
team is looking into other ways of gathering data. This is especially important in the case
of people with underlying medical conditions. Colford responded to a question on the
ethical obligation of researchers to report illness and that if specific infections are
detected through the laboratory testing, patients will be notified and advised to contact
their personal health care providers. Colford added, however, that there should not be
turther ethical issues in administering the filter and sham devices. All the water will meet
current regulations. Some of it will then be treated further. What degree of-extra
trcatment is still undecided. Water will not be degraded.

One difficulty pointed out by a few Workshop participants is tinding a device that wouid
not change chlorine and taste. A dose of UV will change the quality of the water (i.c.
raise ozone and change taste). One participant recommended that “taste testing”™ be
conducted because it is likely that participants will taste if their water was trcated with
UV light. Even in sham devises there is 3 likelihood of changing the drinking water
quality. Additional questions raised on this topic were: how researchers will ensurc that

“the water coming out of devices is cleanerthan tap water? To what extent the device
“{urther treats the water? And. how will the study account for elevated risk if the device
or sham is not properly maintained?

Once participant suggested that this study design only tocuscd on household tap water and
that integrated studies are necessary in the same community while this study is going on.
To accomplish this the ongoing FoodNet survey could be intensified in that arca.
Participants pointed out that tying FoodNet survey system to these studies scverely

" limited the sites where linked studies could be done. and pointed out that the choice ot
sites for studies of waterborne diseases should be made on the basis of the water supply.
not the presence of a FoodNet survey system. ’

Selection of families with children and the elderly was another issue discussed. The
elderly population could be viewed as immuno-compromised (aithough they may aiso
have high resistance to some pathogens). Studying the elderly has the design advantage
that they take most of their water at home.

The topic of timing and prioritization of research was also considered. One Workshop
participant criticized this design because although the study design might be tine from an .
epidemiological standpoint. the results will not be available for another year. This
question concerned the amount of data that the study would collect. This participant
suggested that the effort should be on low cost studies using retrospective data. Another
comment was that retrospective studies could usefully be.complementary or additional.
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rather than an alternative approach. Another question presented was whether the present

focus should be on studies that give indications of incidence of disease.

[n response to concerns about the study design one Workshop participant noted that

participants at the March 1997 workshop had favored the household intervention study

design (like the one presented by Colford). Data collected would inciude signs and
symptoms of gastrointestinal illness, water consumption, collection of clinical specimens

(including stool, sera, saliva), and monitoring of water quality indicators.

At the end of Colford’s presentation, Workshop participants made some additional

comments on the proposed household intervention study design;

e The device itself, if not maintained, may add to risk — not reduce it — because it
provides more surface area for bacteria to grow.

e Most people drink most of their water away from home. A participant asked; how
can you identify and then capture in the study people who only drink water from the
home without then selecting a group who are elderly or immuno-compromised.
homebound people.

e There is a need to look into doing these studles in multiple sites because differences
between sites might be more important than other confounding factors.

e [t would also be a good idea to investigate using a less expensive design bccausc i
could be used at more sites. Tl i

[n the discussion-of the houschold intervention design one participant suggested an

alternative approach based on a “community™ intervention with randomization by

community (not individual houschold). A presentation and discussion of this study design
was added to the next day’s agenda.

1.2 Community Entcric Study® -- Study 'Dcsign>Model
-Presented by Rebecca Calderon, EPA

Rebecca Calderon presented EPA's etforts to study rates of enteric disease using a

* longitudinal study - following 300 families with children between 2 and 10. The study
integrates surveillance (clinical lab results, HMO/nurse hotlines. and cross scctional’
survey) and indirect measures of illness (nursing home surveillance. hospital admissions.
antidiarrheal sales. and school absenteeism) to compare with symptom rcporting in the
tamilies. Rescarchers could usc utilities that are currently planning on making changes in
their water source, treatment. or distribution systems (either in response to EPA
regulations or not) and use them as opportunities to do “natural™ before/after
experiments. (For a more complete discussion please see Calderon presentation notes in
Appendix 2.D.). .

Calderon presented the four objectives of the study;
e Determine the enteric disease rates in various communities across the country.

e Determine the relative source contribution of envrronmemal factors associated with
enteric disease.

* See attached for summary of presentation: Calderon.. Attachment E.
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e Determine etiologic agents associated with enteric disease.
e Evaluate methods of surveillance.

[[.2.1 Discussion .'Points

Calderon explained that this effort began with site identification, looking for communities
that would be useful because they were changing their water treatment systems - a
natural time series experiment. This task was harder than expected and she spent two
years identifying unfiltered utilities changing to filtered treatment systems. Many of the
unfiltered plants were not aware that EPA regulations required them to install filtration.
Calderon has currently identified S plants that are upgrading to filtered water treatment
systems. Calderon also found that many other plants are changing - i.e. groundwater to
surface water, treatment technology, etc. One participant commented that this is great
opportunity to do comparative before/after epidemiology studies.

Dr. Calderon explained that in her experience gaining trust in a community is the hardest
part ot doing a community-based study. Especially conceming the collection of blood.
Calderon had done sero-surveys previously with success in other communities. [n those
communities the Red Cross helped in collecting blood samples. In this study the Red
Cross was not used and citizens were reluctant to give blood samples. The solution was
to test local college students. They were happy to give blood for money ($25). they also- -
returned so they could be monitored ovef'time. For the serum testing Calderon chose a
college with mostly local students so they were not traveling as much as students trom .
other regions during breaks. Students would-have to remain in an area through different
scasons. because of the variability ot water quality during different seasons. Participants
noted difticulties with using Red Cross sera. as they do not represent the population as a
whole. and voiced the same concerns about college students. Other specific populatlons
of interest identified included children and parents of young children.

According to Calderon. one of the current challenges to understanding WBD occurrence
is the lack of surveillance. Calderon suggested that if studies were continued over time
researchers could gain experience and have a much better idea of what is going on. An
advantage of this study design is that it is an integrated approach that could casily .
become part ot a surveillance system.

(1.3 A Paired City Study -- Study Design Modely
-Presented by Floyd Frost, Lovelace Institute

Floyvd Frost presented his work on a completed “paired city™ study comparing Las Vegas
and Albuquerque. The study looks at infections among residents of both cities. The
study used infection as an endpoint because a very small percentage of infections result in
illncss (estimated 1/100 to 1 /1000) and even fewer cases of illness result in a report to
CDC (estimated 1/100.000 to 1/million). The study investigated serum response to
Cryptosporidium in individuals and used a benchmark ot 35% to represent a “*serum-
positive™. This number was chosen because few baselines were above this number. The

“ See attached for results from paired city survey: Frost. Attachment F.
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duration of serum response (IgG — up to one year) makes it possible to identify recent
infections with high rates of confidence. Two years after an outbreak in Las Vegas (LV),
Nevada. responses for two Cryptosporidium-specific antigen groups were evaluated for
200 LV and 200 Albuquerque. New Mexico blood donors to determine if endemic
Cryptosporidium infection was elevated in LV. LV participants had higher mean
responses to the 15/17 kDa marker. However, for late September-early October. 1996.
Albuquerque participants had higher mean responses for both markers, corresponding to
an increase in the point prevalence of cryptosporidiosis cases in New Mexico and several |
other states. More LV participants used bottled water or had a home water filter system,
but these precautions were not associated with lower serological response to either
marker. Washing food with bottled water was associated with an increased response for
the 15/17 kDa marker. These results suggest that the contnbunon of LV drinking water
to infection during this time might be modest.

I1.3.1 Discussion Points

The discussion following Dr. Frost’s presentation centered on the confounders that could

complicate the drawing of conclusions from data collected in an epidemiological study.

Eating vegetables has been shown to have protecuve effect tor illness. However. is this

because of curative/preventative veg,etables or increased exposure/immunity?

e . Astudy in an area of Ecuador where water because of its scarcity and cxpense - was
being rcused by multiple children forwashing themselves and for washing vegctables
found that the more people used the contaminated water. the more likely they got

~ infected.

e DBottled water users may have other risks -- washing vegetables with bottled water by
not doing as good of a job as washing thém under running tap water.

e Life style and health consciousncss may be the primary confounders.

.4 Randomizcd Community Trial -- Study Design Model
-Presented by Dana Flanders and Robert Gilman

Both Flanders and Gilman presented an outline of the Randomized Community Trial
study design. The goal of the study is to determine an estimated reduction of infection
due to increased treatment (i.e. filtration, UV, chlorination. Ozone) at a community fevel.
This study destgn has the benetits ot a large sample size. [t allows researchers to collect
blood or stool specimens door to door (if indicators miss disease symptoms they still
detect incidence of infection), look at broader community-wide indicators such as growth
and school attendance of children (most susceptible sub-population), and collect data
through mortality rates and sewage surveillance.

4.1 Method
1) Identify approximately 30 commumtxes
o [Homogeneous or matched pair: not too dissimilar in baseline rates of infection
and/or disease. type of water source/treatment/distribution system. population
characteristics such as size and age distribution.

Page 17



Final

0)

WBD Workshop - Oct 9-10. 1997
Meeting Summary

At least 6 communities would be studied per intervention group. The sample size
would be relatively large (# people in community * # of communities).

Identify households in each community

Distance from treatment plant (to identify effects of distribution system).

Possibly over-sample those near the source so that effects of the distribution
system might be minimized for this subgroup

High-risk sub-populations (children or immuno-compromised).

Measure baseline infection or disease rates.

Randomly select some communities for control. One group will receive early

intervention, the other late intervention -- all will eventually get water quality
improvements.

Measuring effects:

-Stool collected once per week (regardless of presence of symptom) and tested for -
pathogens. .

-Serum collected - use of ﬁnaer stick could reduce some of the public's
resistance.

Other data boints and collection techniques:

-vomiting -- telephone

-doctor visits -- telephone

-birth weight -- telephone-

-absenteeism -- elephcme (school/work)
-growth -- hospital visits
-mortality -- reported

Use hooks to convince people to cooperate: monitoring of children for free for
anemia. growth, ctc.

Qutcomes:
Time to time variation within commumty -- prevalencc/mmdencc between vears.
natural waxing and waning within one community would be measurcd (this

. natural variation is important to understand for National Estimate. It measurcs the

noisc of random variation between years.) .

Time-to-time variation of household versus outside (ofﬁce/school) CxXposure.
Meaningful because of randomization.

Outcomes would take 2 years (to account for variation in time and scason)

Intervention studies present problems -- however. randomization solves many of
these problems.

Baseline and post-treatmem you get two years of “before and after” " data.
Infection: studying infection is much more sensitive than looking for symptoms

- (diarrhea).

Check stool weekly whether or not there is diarrhea. Dr. Calderon’s experience
showed that people are willing to provide samples.

Get diarrhea rates by phone: collects both infection and diarrhea rates which is
another correlation the study would be collecting data on (disease rate / infection).
Incidence: you can compare directly those communities with good and bad water.
Interventions —Installation of filter at utility- study could still be randomized
because of large amount of plants making changes. Scientifically credible
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because you know and can account for the quality of water sources in
communities you are comparing. ~
7) Cost:
e Many of the components of this study could be subcontracted out to reduce costs.
(Laboratory testing should cost around $3 / sample).
¢ Infection costs could be reduced by sub-contractors (visit 1 time per month)
‘e Testing for Cryptosporidium and viruses could be inexpensive if you leave out the
4 few pathogens that are particularly difficult and expensive to detect.
e Cost to community of adding extra treatment for 10,000 is roughly 1 million
dollars.
-Lots of cities are currently putting in filtration/ozone -- 100s of communities are
currently making changes. many are also remaining untreated. however;
-There may be other important differences between communities that chaose to
change/upgrade their treatment methods and those that do not. [t is feasible to
take list of communities making changes and randomize on this list -- this keeps
‘randomization with the bounds set by those making changes and those that arc
not. '

{1.4.2 Discussion

In summary this study design: -

e Uses and established cpldemlolog,lcal design. intervention at commumty -wide level.

e Responds to the fact that there is no single method that will get attributable fraction
number -- you nced a mosaic, i.e. numbers of estimated waterborne discasc cases vary
greatly.

e s inexpensive in comparison to the cost of changing technology to add obscrvational -
studies in changes that are already going on -- these communities making technology
changes are natural experiments that can be used for this study.

Workshop participants offered the following comments:
-e The fundamental research question should be: what is the impact of drinking water on
. Gl illness and compare with watcr of little or no risk? The study would then use

“pristine”” water and look at the absolute risk of drinking tap water.

e This study answers the question of relatlve risk betwcen different treatment
approaches. . .

e Itisalso hard to eliminate problems of post-treatment reintroduction of pathogens.
Just knowing the treatment technology (as unit of comparison between communmes)
does not guarantee quality of water.

The issue of whether and how to blind peoplie in the study was discussed at length. One
participant suggested that the following criteria are used to determine when blinding is
necessary:, 1) blinding is necessary for the success of a study, and 2) blinding adds no
appreciable risk.- Another participant stated that an open issue is how much will blinding
“ctfect the results of the study? Gilman and Flanders responded that researchers.. '
laboratory and analysts must be blind -- but it is questionable whether it is necessary or
even possible to blind the community. [t is not clear whether the public will care or
change their behavior if they do know. In contrast to this view, one participant felt that a

Page 19



Final . WBD Workshop - Oct 9-10, 1997
Meeting Summary

study on this scale would attract the media and political attention. In the case of
household treatment units it was pointed out that the taste of water will change and
people are likely to figure out which water has been treated and which is sham.

Another observation was that avoiding blinding of the community addresses many of
ethical considerations of epidemiological studies. A non-blinded study means
communities have a choice. One participant pointed out that if community that is not
getting intervention still gets equal medical care (i.e. baseline is not diminished) then
there are not ethical problems with an intervention study. For example, utilities make
changes all the time without public notice. However, another participant noted that the
EPA Administrator recently announced an effort to increase the public’s “right to know™
about changes in water treatment methods by utilities.

[I.5 Time Series -- Study Design Model
-Presented by Robert Morris, Tufts University

Robert Morris presented a Time Series design as a waterborne disease occurrence study
design. This approach evaluates the association between day to day changes in
community health indicators and changes in water quality over time in the same
community. Data on turbidity. presence of pathogens. and other water quality indicators
would be compared with community health indicators that are readily available in a
computerized form such as emergency rgom visits as recorded in medical billing data or’
anti-diarrheal sales. These data could be used to determine if short-term changes in water
quality arc associated with increases in these indicators of gastrointestinal illness. This
approach climinates all confounders except those that vary in time with water quality.
Thus. the list of confounders is relatively-short and is primarily limited to factors that
demonstrate the same temporal variability as water quality. Morris explainced that the
sample size could be as large as an entire city, depending on the data set used as an
indicator of gastroenteritis in the community.

Cstimating attributable fraction using this method would require two steps. [irst. the
time series method would be used to estimate the association between water quality and a
given health indicator. Then. the relationship between the specific health indicator and
the incidence of discase in the community could be examined. Finally, this mformatmn
could be combined to estimate discase risk in the community.

Coupling this method with planned cohort and intervention studies would provide -
important information valuable information on the relationship between health indicators
based on computerized data bases and rates of infection and disease among individuais in
. the community. This information could help in the interpretation of time scries studlcs

- particularly with respect to attributable fraction.

One participant pointed out that. though turbidity may not be the best indicator of water
quality, it could be coupled with other information collected on pathogens and other
tested criteria. However, regulations are presently based on turbidity and so associations
between turbidity and health have direct relevance to these water quality standards.
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Morris then outlined the advantages and disadvantages of the Time Series study design.

Advantages:

Disadvantages. ' .

Low cost (can look at many cities).

Short time to completion (could use historical data).

Can directly relate to indicators used in standard setting (could use changes in
turbidity or other indicators that are regularly measured).

May provide tool for long term surveillance (not expenswe to maintain information
collection system once it is established). :

Could extrapolate findings to National Estimate if method were validated by detailed
study in a few cities and then employed in a larger number of cities.

Confounders would have to be connected with water quality (temporal changes).
Can be used to study factors related to water source and water quality that influence
the association between monitoring data and disease.

Lots of things will cause GI illness but these studies should pick up those that are
correlated specifically with drinking water quality.

Analysis of the specific time lag between changes in water quality and Lh:mg,es ina

- health indicator may be related to the incubation period for the infectious agent and -

may be useful in identifying the responsible pathogen.

g

-

Docs not relate individual exposure to outcome.

May be difticult to isolate effects of the distribution system. Stratification ot the
population by distance from treatment plant might give some indication of this ctfect.
(Note that this is not the only study design that has this problem). -

Rarc events difficult to analyze. '

Stage I rule may reducce efficacy of current surrogates for water quality such as
turbidity.

You need several vears of data to deal adequately with scasonal effects in the data.
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I Approaches Towards A National Estimate

‘Ron Hoffer. EPA, summarized the topics covered on the first day of the Waterborne

Disease Workshop in an effort to organize the discussion and to help participants
understand its scientific and policy context. Discussion then focused on the individual
study designs and extrapolfation to the national estimate. The following section is
organized around the outline presented by Hoffer and discussed at the Workshop.

II1.1 Causative Factors & Site S.election

. 1 General

A participant noted that the National Estimate would not be helpful unless it included
information on the source or cause of contamination. He suggested that one way to
obtain this data is stratification of heuseholds by other variables such as distance from’
treatment center (i.e. if the source of ontamination is in the distribution system -
cither due to bacterial growth or exogenous pathogens ~ then the likelihood ot being
¢xposed to contamination may be less closer to the plan). '
According to one participant the dispersal of the pathogens in water is a central and
not very well understood component in estimating the risk of waterborne discasc.
“This is a universe of distributions,” these pathogens are not evenly distributed in the
watcr. Also. there i1s wide mtra~populatron variability of resistance of humans and in
the virulence of pathogens. Another patticipant pointed out that there appears to be
disagreement of predicted risks versus measured concentrations of patho«_uns in
Lroundwatcr

{11.1.2 Source Water (Surface/Ground)

Onc participant noted that viral contamination had been documented in groundwater
sources and that future epidemiological studies should be sited in communitics using
ground water. -
This participant also suggested that the criteria for sclc.ctmg, water supplu.s tor study
should be made explicit.

A participant explained that Crypto spondlum has bcen noted in groundwater
(including in a supply associated with an outbreak in the UK.)

{13 Treatment Nfell:oZVchlznolow'

Another participant suggested that a consideration in evaluatiﬁg the type and number
of studies should be on an understanding of the distribution and characteristics ot
different types of water supplies and treatment/distribution systems including their

~ vulnerability to contamination.

More than one participant suggested that the utility industry would play a crucial part
in identifying the types of treatment that were being used and in helping researchers
choose which should be the focus of study.

114 Reportability and Compliance

One participant explained that reportability of suspected waterborne illness - for
those cases that are reported on clinical suspicion — food borne infection is often used
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as general headmg This headmg should reﬂect more specific separation.among
water and food as the source. _
This participant continued that because Cryptosporidium and Giardia are hard to
identify without a laboratory test, physicians should be encouraged to recognize their
symptoms and order tests for them when encountered.

I 1.5 Site Selection ’

One participant suggested basing site selection decisions on information about current
risk. What characteristics present highest risk (what types of source, treatment,
distribution, etc.). However, countered another participant, highest risk areas make
up a very small percentage of the water systems in the US. Small community systems
are often least adequate, but they also serve a small population.-

In response to a question an EPA representative pointed out that there are many
questions of practicality in how to measure water quality or identify contamination in
source water. [t would be ideal to have at least one study in each category of water
source-and treatment technique. but they have limited resources. In an environment

- of limited resources. the economics of the situation dictate that the Agency must try

and achieve the “‘greatest bang for the buck.”

The unit of organization is not clear —~ By water source, watershed community. city
or sub-population. How do we find representatlvc groups? Can we gencralize
criteria used in one situation to others (i.e. one type of system or sub-population?)
How do we charactcrize watersheds?=- Need basis for broader representation.

[ssues of site sclection also involve criteria imposed by cpidemiological study duu.n
issucs. :

[I1.1.6 Choice of System and System Size

[L.cvels of contamination and types of contamination (i.e. relation between turbidity
and pathogens) vary greatly between individual systems and by season and other
variables such as weather conditions. :

Other participants mentioned their concern that the studies not tocus exclusively on
large city systems. They noted the common assumption that large systems account
for most infection. and pointed out the bias towards picking up outbreaks in large
systems. There may be correlation between system size. water sourcc. the
population’s immunity, and access to medical care. phvsncnan s ability to detect. and
likelihood of reporting an outbreak.

Federal regulations differ for large and small systems and it may make sense from
both a policy and science perspective to separate consideration of them. One
participant suggested that focus should be put on the system characteristics-that scrve
the largest percentage of the population. Another suggestion was to define simple
categories of sites. One participant suggested using either a weighted average (in

" proportion to the number of people in each category) or taking a random sample of

the population by selecting individual characteristics (by source of water) and using
random matched pair comparisons.

An EPA representative pointed out that EPA has work to do before deciding how to
prioritize between water systems for the next set of studies.
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1L 1.7 Number and Tybes of Sites Needed for Portfolio

One participant suggested that ultimately 20 to 25 sites (not just the 5 mandated by
Congress) should be studied, once you start looking at different characteristics of
water systems there are many different characteristics you must consider: size,
source. treatment method, distribution system. Dr. Juranek explained that the CDC
will probably take more‘than the mandated number of five sites because a wider
portfolio is néeded. The national estimate is not the endpoint of the CDC/EPA effort.
[t is crucial to obtain the help of experts from the water industry to understand what
types of water systems and which communities it would be useful to study.
One participant felt that there should not be one National Estimate number; “this
estimate should change over time -- gomg down as the amount of uncertainty
decreases and water quality improves.’ : :
This participant continued that a related goal is the development of tools and criteria
that are low cost and generalizable. Hoffer explained that EPA and CDC have
responded to this concern through their goal of creating a portfolio of studies and
approaches as a basis for a national estimate.
There is no single study that will come up with an acceptable risk estimate number.
The question, according to another participant. should be: what would be the suite of
studies that would be most helpful in arriving at national estimate?

IHI1.8 Indicators of Exposure to Pathogens -and Diseasc

Another major point of discussion concegned the health endpomt that should be
mecasured. Participants discussed specific questions on which and how to measure

. exposure to pathogens. immunc response. infection. or disease directly and whether to

use indicators such as symptoms, medication sales. or behavior.

Many participants felt that pathogen specific testing offers the greatest confidencc in
the results becausc it is able to test for stool positivity and serum antibody response
for suspected pathogens. Other participants, however, explained that this approach is
not entircly practical. It misses many. cases of infection because only approximately
10% ot people suffering with gastrointestinal illness see a doctor and less than 3%
have stool tested for parasites or viruses. Also, no tests currently exist tor many
waterborne pathogens.

One participant rélayed their experience that it can be difficult to obtain the
specimens of blood needed for testing — especially from children. This participant. as
well as others are currently investigating the use of saliva as an alternative. -

Specific pathogens. according to a participant, present individual problems in
monitoring. For instance, cryptosporidiosis is a relatively common infection. The
role of immunity affects our ability to study it. People at highest cxposures and risk
of spreading infection often have lowest illness rates -- visitors to an area may get

sick while immuno-competent residents (exposed regularly) are immune. This

participant explained that in this case, intervention studies could draw the wrong
conclusions (if trying to detect risk of infection). Looking for illness could be the
wrong place to look for exposure or risk of drinking water. This is further
complicated because we do not know how long immunity persists or the distribution
of Cryptosporidium in the drinking water systems.
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e We are looking at many pathogens with differing levels of understanding of their
virulence. symptoms, and health effects.

o This participant suggested that age-restriction of the study population would make
wider sampling more feasible. The only criteria to limit the number of specimens
required that made sense was age-restriction -- those below the age of 10 have 60% of
the cases of infection of Cryprosporidium and those above 65 have very few cases.
Therefore, efforts should be concentrated on looking at children.

I11.1.9 Distribution Systems

o Another concern brought up was the issue of pathogens coming from within ,
distribution systems. According to one participant it is imperative to understand the
source of pathogens in drinking water to truly understand and address drinking water
risk. '

e A number of participants brought up the concern that the focus on water sources was
missing other contributing factors within the distribution systems (i.e. pipe
contamination). The characteristics of the water distribution system and water. supply
are crucial. Therefore the studies must ultimately identify the source of the risk and
focus on intra-system problems. Participants also discussed the potenual role of
biofilms as a contributor to contamination.

11.1.10 Specific Pathogens . -

e Onc participant related that the FACA Cammittee had sug,g,ested concuntratmg, more
effort on pathogen specific studics.

e Need to add Cyelospora to list of pathogens ot interest

1L 1] Immuno-Compromised Sub-Populations
e According to Dr. Juranck a major question surrounding the choice of a study
population concerns the focus on monitoring the drinking water risk on immuno-
compromised (such as AIDS or recent chemotherapy patients) and immuno-
competent persons. Some participants felt that the immuno-compromised sub-
population is at greatest risk for severe infection and therefore may not be
“representative of a national estimate. Others suggested that the best approach is to
determine the sensitivity of immuno-compromised persons and utilize them as target.
or indicator populations. Other parties countered that focusing efforts on this
population may lead to policy implications limited to immuno-compromised
population. '
e There was a concern that the studies include sub-populations at highest risk in the
National Estimate in a meaningtul way. -

lll.Zl Socictal Impact
11121 Health Issues

e What is the focus of studies: do they measure severe illness. mortality. or chronic
health ettects?

Page 25



Final ' WBD Workshop - Oct 9-10. 1997

e & o o

Meeting Summary

Are studies sensitive to secondary effects: such as developmental issues or organ

dysfunction associated with infection that are not accompamed by acute effects (i.e.-
diabetes associated with viral infection)?

Are the studies looking at endemic occurrence of WBD or outbreaks?

2.2 Economic Issuéé

Health Care Costs

School or Workdays Lost

Unemployment

Lost Tourism Revenue; a participant mentioned that dollars lost due WBD outbreaks
cost the entire economy money (not just region). This study found that there is a

national net loss of economic gain from an outbreak (cancelled vacations)
Decreased Consumer Confidence

Avoidance costs (costs of switching to other water sources such as bottled water).
Administrative Costs of outbreak

A CDC representative mentioned that CDC is currently involved in an ctfort to study
the costs associated with WBD outbreaks:

[1.2.3 Equitv/Justice Issues

~Access is limited to alternative sources of drinking water (home bottled or filtered

water) because of high costs. These effecfs may be compounded because the same
communities may have limited access to Health care as well.

Who should the regulations protect and how should society protect immuno-
suppressed sub-populations.

111.3 Mecthods
1{1.3.1 General

A participant suggested that for very little extra cost you could expand on-going
studies to get usetul cpidemiological data. You may be able to get information on
specific pathogens tor little extra cost once you are doing other monitoring, For
instance. time scries studies could be add-ons to the other studies. [t is likely that
expensive studies will become the “gold standard” for developing, but wouid be
enhanced by cheaper studies in the same places to broaden knowledge on the many
variables involved. - -

Many participants recognized Dr. Calderon's effort to ldenufy utilities that were

changing water sources or treatment methods and opportunities that should not be
missed to do “natural" experiments.

11132 Case Control

The case-control design involves‘identification of cases with infections that are
potentially waterborne and controls who do not have the disease. The exposures of

~ the groups are then compared to determine if the cases have a higher likelihood of a

given exposure.

Example: Persons with laboratory diagnosed cryptosporidiosis would be identified
together with a group of controls of the same age, race and sex from the same
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community. They would then be interviewed concerning their patterns of water use.
One might then be able to ask the question: Were persons with disease more.likely to
have consumed tap water than persons w1thout disease?

I1.3.3 Prospective Cohort

o The cohort design involves identification of a group of persons who have different
levels of exposure to-the risk factor of interest, in this case tap water. The cohort is
then followed over time to determine if the persons with the exposure are more likely
to become infected and/or develop disease.

e Example:-A sample of persons living in a community is identified and interviewed
concerning their patterns of tap water consumption at home and at work. Over the
following year, they are asked to record any events during which they experience
symptoms related to gastroenteritis. At the end of the year. the rates of symptoms
among persons using exclusively bottled water is compared to those using exclusively
tap water.

111.3.4 Houschold Intervention

e A set of households is randomly assigned to receive water that has undergone a
higher level of treatment than the tap water in those homes. These houscholds arc
then followed over time. At the end-of the follow up period. members of households
with this treated water are compared to members of households without the treatment
with respect to measures of infection and/or disease.

e [xample: A group of households is randomly assigned to receive either a in-home
membrane filter or a box resembling the membrane filter. Over the following ycar.
they are asked to record any c¢vents during which they .experience symptoms related
to gastroenteritis. At the end of the year, the rates of symptoms among persons using
home water filters is compared to those without home water filters.

[11.3.5 Community Intervention

e This is similar to the houschold intervention except communitics arc randomized to
receive improved treatment rather than households.

e Ten similar communities are identified and 5 are randomly selected to reccive
improved water quality treatment. These communitics are then followed lor ong year
to determme the mcxdcncc rates of gastroenteritis.

L4 Study Scale — for National Estimate

e The problem with looking for data on a national level is that it is extremely difficult -
to extrapolate from one city to another because of the variability of drinking water.
variability of water. and demographic and other host factors.

e Taking a national approach also limits other uses of data — smaller scale studlcs add
to our understanding and are useful in public health surveillance.

e One participant suggested that the most efficient way of doing the national cstimate
would be a national scale study that would randomly select sites from specific
regions. This study would not be useful for extrapolating down to morc specific data
on a regional level. but it might be the best way of avoiding the issues of site and sub-
population selection.
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e One pamcxpant felt that intervention and analysis may be better at community level
One drawback is that you would need a larger number of communities to obtain
meaningtul data. The number needed would depend on the amount of illness.

lI 4.1 Scientific and Policy Credibility

o The question of how the EPA extrapolates risk estimates of low levels of exposure
was asked by a number of participants. Regli explained how this estimate was the
resuit of "fitting" a dose response curve .down to zero based on the available dose
response data points from different studies. One participant pointed out that although
it is understood that exposure to a single oocyst can lead to health effects, there are
huge intra-population differences in resistance to pathogens, different in the virulence
of pathogens and effects of exposure.

[11.S Next Steps

The final presentation ot the WBD Workshop was by Emerson Lomaquahu {rom the
American Water Works Association Research Foundation (AWWARF) on a January
1998 meeting AWWAREF and EPA are sponsoring on epidemiological studies related to
the development of a national estimate and possibilities for research funding. In closing
€DC and EPA representatives discussed how they would move forward with lhc
dc.vc.lopmcnt of the national estimate. o -
[11.6 American Water Works Association Research Foundation
Emerson Lomaquahu gave a description of the American Water Waorks Association
Research Foundation's upcoming waterborne disease workshop. AWWARF is a pnvatc
non-profit organization primarily supported by drinking water utilities. as subscribers.
“that contribute to a centralized research program. AWWAREF also collaborates wnth other
organizations such as EPA. One cxample of this collaboration is the
Microbial/Disinfection By-Product Council. This council has met annually over the fast
two years to-determine research needs and projects. It has allocated approximately $2
Million per vear for research to support regulatory mandates. One project planned for
1998 is a workshop that will convene a multi-disciplinary group of experts to review
study designs ot epidemiologic studics to estimate endemic discases associated with
drinking water. The study designs will serve as a basis for possible future tunding.
Lomaquahu closed by noting that the AWWARF would take nominations lor candidates
to participate in the expert workshop.
Emerson Lomaquahu can be reached at AWWARF (303/347-6114).

111.7 Additional Site selection considerations and closing remarks .

'Fred Hauchman, EPA, proposed using a decision tree approach to answering the
questions surrounding the national estimate, in particular how to approach possible
differences in drinking water quality (and any associated disease) based on a number of
factors. The group also discussed the development of a study site selection matrix based
on broad categories of source water contamination (high/low) versus level of microbial
treatment (no/limited/excellent treatment). Information on source water quality and
treatment will become available within the next two years from the results ot the
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~ [nformation Collection Rule, EPA's supplemental Giardia and Cryptosporidium surveys,
and through an AWWARF/M/DBP Research Council project on the source water quality
variability. The AWWAREF project involves the collection of frequent (daily) samples
for pathogens and water quality indicators. Participants discussed the feasibility of
selecting epidemiological study sites where treatment and water quality mformanon
would be collected.

National Waterborne Disease Occurrence Estimate Decision Tree

| Water Source ————» System Size —_— Treatment Technique
(surface/ground) (large/small) (filtration, chlorine, UV, etc.)

Considerations: study design, etiologies, water quality, demographics, seasonality, region, etc.

The meeting concluded with representatives from EPA and CDC thanking the
participants for their hard work and cooperation in making the Workshop a success.
According to one participant. the meeting had helped EPA and CDC identify new ldeas
to ponder and put “different spins on old ideas.” .

‘o
o

]
-
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Statutory Requirements



Statutory Reduirements Pertinent
to Microbiai DW Regulations

= Must set maximum contaminant level
"~ goal (MCLG) for contaminants of
concem :
~set at lavel at which no known or

anticipated heaith effects occur & which
allows adequate margin of safety

= Current MCLGs under SWTR :
« Glardia = 0, viruses=0
- = Proposed MCLGs under IESWTR
« Cryptosporidium =0

Overview of Current Regulations

1

« Surface Watsr Treatment Rule (SWTR) -
- systams using surface watsr must maintain R
s >» 99.9 percant removalinactivation of Glardia ~
« >® 99,99 percent removal/lnactivation of viruses
« turbidity monitoring & performance critaria
« disinfectant residuai in distribution system
- ynfiltered systems meet watsrshed control &
source water quality criteria
« Total Cotiform Rule
- applies to alf systams
« all systems must monitor for coliforms

» < 5% measurements can be positive

=

Regulatory Strategy for
Controiling Pathogens

« Develop criteria to adequately address
. source water pathogen concems
- control pathogens associated with causing
waterbomne disease
- specify critena that control for pathogens
most resistent to treatment
« Develop criteria to adequately address
distribution system concems

Statutory Requirements Con'd

» Must set MCLs or Treatment Technique
Requirements as close to MCLG as -
feasible (considering costs)

» Additional Considerations
-~ may be set at levei other than feasible if

« feasible level results in increase risk of
other contaminants in drinking water
« lovel of treatment shall minimize overall
risk (balance risk) that may resuit from
treatment technique or MCL
~must be sensitive to cast/benefit analysis

Possible Interim Enhanced
SWTR Criteria

= applies to systems with >10,000 people

= ali filtered systems must achieve >=99
percent removal of Cryptosporidium
~tighter filtration performance criteria
- monitaring of individual filters

= systems changing disinfection practice
to comply with Stage 1 D/DBP rule must

- maintain exisiting levels of disinfection

- exceptions ailowed through state approvai

Approach to Developing Natlonal

Risk Estimates

« select target organism
- Cryptosporidium, Giardia, viruses

s estimate national distribution of
concentration {evels§ reaching consumer

. =national source water distribution

- national level of treatment distribution ,
« estimate infection rates from available
dose response curves

-e.g., by extrapolation, person ingesting 1
oocyst has 2% likelihhood of being infected

= estimate illness and mortality rates
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Spread and Detection of Waterborne Infectious Disease



JKG. RDM
TUSM: 10/897

Routes of Exposure

— 5 o Humans in a
cher flmmals = different area
including pets ‘

Water Food

person to.person spread

zoonotic

!

SN |

’\ SN \Y / T

-
Target Human Population that is Exposed
" to Cryptosporidium Qocysts

(Sdppose 100,000 people are annhally

> exposed on an endemic basis)
. - S erson
Mild and moderate cases do not fo
seek medical attention - person

ieed for"fecnl exam to be done i
Wced for fecal acid-fast or IFA test [nfected

(75,000)

ASymptomatic

Symptomatic
(25,000)

Detected by Detection

Medmalzs)ysmm 2,500 seek medical attention [10'% symptomatic]
1,250 have a stool exam done [50%]
12 of these have an acid fast stain or [FA [1%]

half are reported to the State [50%].

. 6/75,000 infected are reported: ~ 0.8/10,000
Reported Case 0f 100,000 equseq, 6 cases reported

(6)
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A POTE\ITIAL BIAS IN THE LITERATURE IS THE BELIEF THAT SEROPREV-\LENCE TO

THE TRANSMISSION (OOCYST) STAGE EQUATES TO THE CUMULATIVE TOTAL OF
PRIOR INFECTIONS.

¢ Ungaretal' (1986) found that only 3 of 4 people immunologically competent people with known C. parvum
developed {gG to.cocyst antigens. and the duraton of response was < 4 momhs {n contrast. peopie with ADS and
persistent infecuon had persistendy (+) [gG.

e Mead er af * found that serum antbody to sporozoites using Western blots decreased markedly over 5 momh.s after
infecuon with C. parvum in immunocompetent people.

e Moss er al * obtained acute (3-week) and convalescent (10 and 28 weeks) serum from Coast Guard personnel with
cryptosporidiosis after the 1993 Milwaukee outbreak. They tested for antibody using Western blots of oocysts. [gA.
[gM. and 1gG to anti-oocyst antibody diminished markedly over time, and were usually gone by 28 weeks.

o Grovés et al (1994)" showed that :mu-oocyst antibody peaks -6 weeks after documented infection. and falls to
baseline within a few months.

¢ DuPont et af have infected human volunteers wuh CR." None of their seronegative volunteers developed persistent
1gG anti-oocyst anubody after infecuon, and only 40% developed any [gG antibody reaction 1o oocyst antigens
after a second infecuon (C. Chappell. pers comm: presentations to the EPA).

+  This same transience of anu-oocyst anubody has been noted in other mammals.”

No study has demonstrated that antibody to C. parvum, using oocyst antigen, is persistent except in ‘
chronically infected people with AIDS. [n all studies that have examined this issue, antibody
responses (as measured with oocyst antigen) have been transient in the genem[ popularwn.

- ANTIBODY TO TISSUE STAGES. [ndividuals &re only exposed to tissue stages (trophozoites,
schizonts, and gametes) during infection, agd so antibody to the tissue stages could be markers for
infection. Two published studies. and one abstract, have tested for serum antibody to tissue stages.

» Tuzpon and Campbell in Scotland (1981)™ t'ound 86 % of adult blocd bank scrum samnples diluted 110 had
anubody to tissuc stages using an indirect immunoflucrescent (IF) assay. where scrum s reacted with tissue stages
tn cryostat secuons of infected arumal intestine. .

o Campbell and Current (1983) reported that after known infecuon. 12/12 immunocompetent people were tissue
anubody () using [{F.™ 7/7 were positive at 60-90 days. and 5/5 were stul positive at 360400 days. Here they
used dilutions of > | 40 to exclude any false posiives.

o Muon et af at Rhiode [sland Hospital® prospectuyely found ~ 43% of normat clulidren agcd [-4 were ussuc anubody

{+). matchung the known pattemn of infection 1n populations (Mcmha:dt etal 1996) and that ttus rate decreased
with age. » hxlc antibody to oocysts increased with age. ‘

Age Differences in Serclogical Reaponses by Antigen

b : [n cryostat sections of intestine, af/
R the life cycle stages of the parasite are
® present. This means that all of the
: " . antigens associated with infection are
g : (rmem= _ available, not just those present in the
g e -« ' _ oocyst stage. Thus the Miron ef af
g " R Amogen Usea study compares the age-related
: I i S (U occurrence of positive C. parvum
) ‘ e antibody to a) the oocyst stage, and b)
" @ v all the life cycle stages.
[} ' 2. 3 4 3 [}

{ R ’ Age Range Groups
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" 3. Incidence of Gastrointestinal Illness



. Waterborne Disease Workshop
October 9-10, 1997

National Estimate of Waterborne Disease Qccurrence |

Ongoing CDC Surveillance Systems
Related to Water 1996

" Incidence of Gastrointestinal Illness

Dr. Dennis Juranek
Center for Disease Control



National Estimate of
Waterbome Disease
Occurrence

" A Daunting Task

Congressional Mandate |

» EPA and CDC conduct studies un at least {ive
cities to denve a national estimate of
waterbome disease occurrence.

* [nterpretation - Concentrate on microbiofogical
constituents in water; both well-know and
“emerging” bacteria, viruses, and protozoa.

[mportant Questons

* What populations are at greatest nsk? 5

What is the unpact of waterborne discage?
Which infectious agents cause waterborne
disease? What i3 theur relative contnbution?
What are the charactenstics of water
systems that are more likely to lead to
waterbome disease?

Workshop - March 1997

 Purpose - to discuss the design and ﬁ!anagemem
of waterbome disease occurrence studies

+ Attendees - specialists from:
-CDC
~EPA
- State Health Deparunents - Emerging
[nfections Programs (EIP)

Emerging‘[gfectioh Programs

7 sites - CN, NY, MD, GA, MN, OR, CA
Competitively chosen
Existing resources - FoodNet - surveillance

* for enteric pathogens and GI illness

Funding considerations

Study Population

‘s HIV posttive
~Greatest nisk for severe infection
-Not rcfmscmauve
- Poticy implications only for
immunocompromised

« [mmunocompetent
- More representative - seventy. demographucs
- Broader policy tmplicauons




Case Ascertainment Bias

+ Who gets included as a case? Are
cases representative?

-Severe cases
- [mmunocompromised populations
~Health care access or behaviors

Study Characteristics

s
B

Confounding - Distortion

Alcohol consumption ¢ummp  Lung canccr’

\ /

Cigarette smoking

Confounding

' Drinking Bottled <«¢mmssad» Gastrointestinal

Water \ / [llness

Healthy Behaviors
(e.g. hand washing,
cooking practices)

Study Charactenistics

Number of Participants Needed
e When is a negative study meanmungful?

» [f we belicved that drinking tap water caused
no more than 1% of GI illness we wouid need
10 study over 50,000 people to prove it

« Assumption - the attributable fraction of Gi
illness due to drinking tap water may be '
-between {0% and 30%




First Steps

* Cross-sectional studies using EIP sites
* Feasibility study of household interventions
10 assess:

- Blinding to intervention

- Effectiveness of the intervention device
~Point of entry vs. point of use
-[dentify logistic obstacles

- Data collection tools

- Acccssirig buman specnnens

Selection of First Site

Mmic_ipality of > 100,000 persons
Swfacel'water source .
Evidence of fecal contamination of source

Conventional water treatment (coagulation,
flocculation, sedimentation, filtration)

Representativeness?

»

‘s Different populations .
« Source waters (ground vs. surface)
+ Levels of contaminatuon

» Types of pathogens

« Treamment technologies

» Distnibution systems

Gl lliness Drinkdng
" Water

Pathogen
(e.g. Cryptosporidium)

Gaining Understanding and Clues
‘ Attnbutable fracuon

+ [ncidence/unpact of Gl illness

‘ Etiologic agents

Association of water quality
indicators and Gl iliness

‘ Water consumpuon habits




Water-Borne Disease Qutbreak Surviellance

Ongoing CDC Surveillance Systéms CDC's and EPA's Objectives

Related to Water 1996 . ggé:?:‘ﬂf-wggg?mw of watarbome disesse ;
e Water-Borrne Disease Outbreaks. : " iy WEOOs cacreg™ Ot WBOO® and determine
[ Cryptospondtum L. Identity types of water systams sssociated with

. Tﬁln public heaith personnel how to detect
Investigate WBDOe - and

« Collaborats with locsl, state, federat, and
Intamational agencies on initiatives to prevent '
wetsrbome diseases DC

g |

" Waterborne Disease Outbreak Surveillance involves Water-Borne Disease Qutbreak

| |

. } Surviellance
A i -

® collection B ' : . Paurh: system with annual solicitation of J

. ©® analysis : o .
systematic o : = Stats and Local Health Dept's collect data
- @ interpretation o « Voluntarily share data with COC
o dissemination . | . 5:3 provides supplemental water treatment

of heaith related data.

Limitations | Factors that affect whether WBDOs
. are recognized and investigated:

mPassive system:. S : ‘ :

. mSensitivity: probably low P :

" @Actual number of WBDOs unknown '

" @ Primary cause of under-reporting « Public awareness that an outbreak may be

. : , occurring
probably under-recognition i : s investigator's interest In studylng the oﬂologlc

= Slze of outbreak _
= Severity of disease caused by outbreak

m Lengthy delays in recognizing & reporting ;. agent :
’ - '« Health department resources D.
coc . eRoutine laboratory testing for pathogen €




A‘pproaches to Cryptosporidiosis
Surveillance

® Make Cryptosporidiosis Reportable
® Monitor Laboratory Disgnoses (Cryptosporidium)

©® Monitor Sales of Antidiarrhesi Medication (diarrhea)
® Moaitor HMO and Hospitai Logs (diarrhes)
© Monitor Nursing Homes (diarrhea)

o Combined Disease and Water Quality Surveillaace

DC

Make Cryptosporidiosis Reportable

Strengths: -

t
-

©® Establishes escimate of minimum sumber of cases
@ Serves as a baseline agaiast which iacreased nsmbers
may be compared
Weaknesses:

©® Does aot improve diagnosis or reporting by phyviciaas
@ Does aot increase routiae Iab tastiog
@ Most likely to reflect infectioas in immanocompromised

cDC

Number of dium cases

Cryptospori
reported to CDC by state, US, 1998

Surveillance for Cryptosporidium

*December 1994: CSTE recommends that

Cryptosporidium be made a nationaily
notifiable disease

+ 36 states make Cryptosporidium a
notifiable disease

«January 1995: States begin notification

1995 National Survey of Laborstories:
Cryptosporidium Testing indications and Practices

» 94 Labs contacted in 36 States

@ Test all O&P stools routinely:  §
@ Test some stools: 74

a At the request of a phyvicias: (74)

(35 labs tested oaty ot piyxhn request)
a All HIV+ peroas: (8)
a All Ugeid stools:  (7)

@ Do not test : - 15

!

Current Surveillance Systems

Strengths:

* @ is place and eperatsaal
0 Hellh dopra. cxperiencud in ssing them
B sczpmarve o maiatais
B Deta are sammarized and pebiished ia dwmaly fashé
@ Duta previde s historscad frame of reforencs

Weaknesses:

@ Prssive (velastary) systams sre isssmsitive - mies many l.l“. satbreaks

@ Can't detors euthrusnis if cases are aet

ropertsd
© Persoas with gastreiatesdnal illseus (reqomdy do ut sesh boaith care

© Magy casom of illzas set considervd by phyridas. o.g. Crypa L coll
@ Cansm of aiid to medarste illamm oftsn sadingnessd/nisdiagesed
© Laberatory may set reudady test (or srganism, g 00w som
a MHC smphasie ee cest reducth -ayd-—woﬂnb(-u
st ky dalsys ia detecting sathrenk
@ Dom -uum«u-d--udududmfn- muu-m-

cDC




Cleveland, Ohio
-Incidence of 1948-1957
Gastrointestinal + 443 persons in 86 middle and
Ill.ness upper class families
_ - » 1.34 episodes of diarrhea
Cross-sectional Studies and/or vomiting per person
peryear
Tecumseh, Michigan . . Household Intervention Studies
1965-1971 P Payment et. al.
* Non-random sample of 4905 persons wn 850 « Tap water drinkers
young famulies .

« A # of episod
* 0.98 episodes of vomiting and/or diarthea per ge groups # of episodes per year

person per vear -0-5 years i.54
A » 1.9 episodes per vear in children < § years '=6-20 years 078
©« Garthnight et. Al. - Age-adjusted national . - 21-49 years 0.68
" esumate of 0.62 episodes per person per year ’ =50 +years 0.23
Emerging [nfection Programs
14.7 mullion people; 6% of the U.S. populauon FoodNet S urveys '

« 1996 - five sites - CA. OR. MN. GA. CT
« Random digit dial surveyvs

+ Diarrheal illness (> 3 loose stools in 24
hour penod) :

« 750 interviews per month: > 9000 per year
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Waterborne Disease Workshop
October 9-10,.1997

Toward a National Estimate of Waterborne Diseases:

A Randomized, Triple-Blinded, Placebo-Controiled
, Trial of the Feasibility of A
Household Drinking Water Intervention Studies

| ‘Dr. Jack Colford
Uaiversity of California, Berkeley
School of Public Heaith
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quérd a National Estimate of Waterborne Diseases: |

A Randonuzed Triple-Blinded, Placebo-Controlled
‘ Trial of the Feasibility of
Household Drinking Water_ Intervention Studies

. Participating Institutions/Agencies/Individuals

University of California, Berkeley (UCB), School of Public
Health (Jack Colford, Art Reingold, Judy Rees, Asheena
Khalakdina) '

California Department of Health Services and Emerging
Infections Program (EIP) (Duc Vugia)

California Department ef Health Services, Office of Drinking

. "Water (Chff Bowen)

University of California San Francxsco (UCSF), School of
Medicine (Joan Hxlton)

Envxronmental Protection Agency (EPA), (Rebecca Caldcron)

' Centers for Disease Control and Prevention (CDCP), (Biil

Mackenzie)

@oo:
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Study Design: Overview

Randomized, placebo-controlled: Participants are randomly
assigned to receive either:
** water treated at home by specxal devices (see below)
| OR
< their usual water passing through a sham treatment device

Tnple-blinded: Knowledge of the group (active device vs. sham
device) to which a participant is assigned will not be known by: 1)
the participant (single-blinding); 2) the investigators (double-
blinding); nor 3) the statistical team (triple-blinding).

Intervention groups: Households using devices to treat home
drinking water

Placebo groups: Households using inactivated devices that
resemble the active device 1n every visible external characteristic

Duration: 4-6 months in year 1; ideally 12 months for each
pamcxpant in years 2/3. |
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Study Design: Specific Qutcomes to be Measured

Year1l |

e blinding effectiveness (can patients correctly identify the group
to which they are assigned). If not, a blinded trial is not
possible and this study design is not be appropriate for future |
work. Blinding specifically to be quantitated using a previously
published index from the clinical trial literature.

e costs of conducting the trial (i.e. is it likely the trials can be
conducted at other (at least 5) sites at a reasonable cost -

e health outcomes: nausea, vomiting, diarrhea, days lost from
work, visits to physicians,. “highly credible gastrointestinal
llness” (HCGI) index used by Payment

¢ laboratory outcomes: goal is to obtain blood, stool, and sa.hva
(using a home nursing agency) from all subjects during episodes
of illness. Specimens to be sent for testing to EPA/CDC.

- e recruitment and retention effectiveness (pamcxpant earollment
 and dropout rates)

Years 2/3

e expand the study with respect to the number of cities/towns
under investigation (to meet Safe Drinking Water Act mandate)

¢ use estimate of healith and lab-confirmed outcomes obtained
during year 1 to generate appropriate sample sizes for the
studies in years 2-3.
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Sfudy Design: Advantages and Disadvantages of a
Randomized Trial (cont.)

Disadvantages of this design
e Cost :

e Labor intensive
e Require much more time to conduct because of the need.to -

recruit participants, obtain permission from (multiple)
Institutional Review Boards (human subjects committees),



- Study Design: Intervention Devices and Groups

Comment: Preliminary bids received for grant preparation; final
- bidding process to be conducted with EPA / CDCP guidance

Sample size: 38 families in each of the four groups (152 total)
powered to detect effectiveness of participant blinding



Study Design: Intervention Devices and Groups (cont.)

Comparisons to be made | |
e Note: In a properly randomized and conducted trial, any
difference between two groups is attributable to a difference in

the controlled exposure (in this case the exposure is the drinking
water used at home by the participants)

. ComparisOn #1 (Effectiveness of point of entry devices)
< Rate (cases / person / year) of disease in Arm 1A versus Rate
of d1sease in Arm 1B

o Compirison #2 (Effectiveness of point of use devices)
- «» Rate of disease in Arm 2A versus Rate of disease in Arm 2B



Study Design: Participants

Eligibility criteria .

¢ household consisting of at least one adult and one child age 2-10

 detailed informed consent completed

e household does not currently use bottled or specially filtered
water at home (nor have plans to begin use during the study)

¢ type of drinking water used outside the home is NOT of concern
(such water consumption will be recorded in our data butina

randomized trial is not likely to differ between the treatment
group and the placebo group)

Recruitment Strategies

e randomly identified and fecruited by telephonc by a CDC
contractor -

e 350 payment after initial enrollment and mformed consent
e $10 credit for each of the next 15 weeks

 whether subjects are permitted to keep devices at the end of the
' trial is a debated point




Study Design_: Sites

Process

e interaction between primary study team, EPA, and CDC to
identify sites in California with the following characteristics:'

02' water supply currently meets all drinking water standards
** moderate to large urban area (>100,000 population).

* reasonable distance from principal study team (to minimize |
travel budget)

*» preferably within the area of the California Emerglng
Infections Program (pre-existing close working relationship
with these county health departments)

> potential for logical expansion of the study at this site in
years 2/3



FAQs: (Fréquently Asked Questions)

What about the participants’ consumption of drinking water
outside their homes?

e unlikely to differ between two randomly allocated groups of
participants

e introduces a “conservative bias” (i.e. any results obtained are
likely to underestimate the magnitude of the difference)

- What about specific infections?

e specific viruses, parasites, and bacteria will be studied to the -

extent that funding is arranged to test thc specimens collected
during the study




Mdre FAQs: (Frequently Asked Questions)

What about generalizability to other communities th:oughout the

us? :

e all scientific evidence needs to be replicated (regardless of study
design)

e one outcome of this study could be a standardized approach for

~ responsibly examining the health effects of drinking water in
,communities across the US

- Are the costs of the study unreasonable?

e What are the costs of not properly addressmg the questlon of
‘drinking water safety?

‘¢ On the scale of costs faced by local utilities in making decisions

about water safety, the costs of properly conducted trials are far
below the radar.

[
-



Background

Workshop on Design of Waterborne Disease Occurrence
Studies (Atlanta, March 12-13, 1997) sponsored by USEPA and

CDCP (R. Calderon, F. Hauchman, R. Hoffer, S. Binder, W.
Mackenzie)

Workshop on Drinking Water and the Risk of Cryptosporidiosis
(Atlanta, June 1996) sponsored by the American Water Works
Association Research Foundation (AWWAREF) (D. Juranek— -
CDC and S. Leonard--SF Water Dept) |

Canadian trials of household drinking water intervention

(randomized but not blinded) (P. Payment et al.)

Safe Drinking Water Act (1996) charge to EPA/CDC:

“» within 2 years after the date of enactment of this section,
conduct pilot waterborne disease occurrence studies for at

- least 5 major US communities or public water systems '
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COMMUNITY ENTERIC STUDY

Rebecca L. Calderon |

Epidemiology & Biomarkers Branch

NHEERL
USEPA

ENTERIC DISEASE STUDY

- Phase | - site selection
o Phase Il - site evaluation |

- Phase Il - pilot (full scale)



' RATES OF ENTERIC DISEASE
. Lbngitudinal study - daly dias / '

»300 families ~
>ch|Idren between 2 and 10

. Survelllance |

»Nursing hoime survelllam.e
»Hospital admissions
»Clinical lab reporting
»Antidiarrheal sales

»Cross section serosurvey
»HMO/nurse hotlines
>(School absentees)



COMMUNITY ENTERIC DISEASE S5TUDY

Goal: Obtain informadon on enteric disease rates in the United States.
Enteric disease rates are needed to determine environmental heaith
policy and management strategies for environmental sources of
microorganisms.

Objectives:

Determine the enteric disease rates In various communides
across the country.

Determine the relative source contribution of environmental
factors associated with enteric disease.

Determine etdologic agents associated with enteric disease.

Evaluate methods of surveillance.

L

Background: L

Microbial organisms that cause enteric disease and their sources are a major
concern for EPA. To conduct risk assessments or determine environmental health policy,
informadon Is needed on the level of disease, factors that influence that level, specific
microbial organisms that cause illness, and possible sources of those organisms.

- Approximately 50% of food and waterborne disease outbreaks are of unknown edology.
Current surveillance programs do not provide adequate informadon on background rates of
~enteric illness and the relative source contribudon of environmental sources of organisms
that cause disease. In addidon, current surveillance does not provide information on the
effecttveness of environmental policy or management decisions in lowering exposure or
reducmg disease.

Proposal: . : :
This project wiil conduct an enteric disease study in several communities
across the United States looking at various ranges in environmental parameters. These
studies would determine endemic levels of disease in the community and determine the
relative source contribution of known environmental factors. In addition, assess efforts to
identify etiologic agents (known and unknown) responsible for symptomatology.

Studies will examine alternative surveillance methods versus longitudinal
studles as means to obtain information for trend analysis.

S_ltg_sgjg_c_tm To vary environmental ranges. of environmental factors, communities of
different geographic location, size, drinking water sources and drinking water treatment
have been identified. |deal communities would be those served by utilities that are about



Attachment F

Floyd Frost Presentation Notes:

Survey Results from Paired City Study



Waterborne Disease Conference
October 9-10, 1997

2

Dr. Floyd Frost
Lovelace Medical Foundation
Center for Health and Population Research -
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LOVELACE RESPIR RESRCE

Ground Water-Albuquerque

1: What is your age? Greater than 35% of Positive Control(%)

Pvt. Well 1

Age Frequency 27H 27A 17H 17A
<30 19 15.79 10.53 10.53 10.53
3140 60 36.67 23.33 25 13.33
41-50 68 39.71 25 22.06 16.18
51-60 40 27.5 17.5 25 12.5
61+ 11 54.54 36.36 54.54 36.36
p= . 041 0.68 0.4 0.36

2: What is your sex? :

Sex ° " Frequency 27TH 27A 15/17TH 15117A
Male 99 37.37 28.28 27.27 15.15
Female 101 31.68 15.84 .20‘.79 14.85
p= 0.32 0.07 0.45 0.89
3: What is your race?

‘Race Frequency 27TH 27A 1S/1TH - 15/17A
White 160 35 23.13 23.75 15.63
Black 2 0 = 0 0 0

. Asian 3 3333 0 0 0
Hispanic 27 - 37.04 25.93 25.93 1481
Other 8 25 0 37.5 12.5
= ) 0.82 0.42 0.64 0.33
4: Are you married? ' ' '

Married Frequency 27H - L27A 15/17TH 15/17TA
Yes 140 37.14 23.57 27.14 1571
No 60 28.33 18.3 16.67 13.33.
P~ ’ o022 0.46 0.19 0.65

* §: Are you an Albuquerque resident? . ' :
Resident . . Frequency 27TH 27A 15/1TH 15/17A
Yes 165 34.54 2121 22.42 13.94

No - 35 3429 - 25.71 31.43 20
- . : 0.92 0.56 0.39 0.42
6: Length of residence (years) :

Length Frequency 27TH - 27A 17TH 17A
14 . 33 . 35.29 25 26.47 16.18

59 25 32 20 20 20

10-14 ' 31 - 40.63 21.88 28.42 18.75
15-24° 30 34.48 24.14 24.14 6.9

25+ 46 3043 . 17.39 19.57 13.04

= : 0.97 0.94 0.60 0.29
7: Where does your household water come from ' :
Source Frequency - 27TH 27A 15/17TH 15/17A
City Water 166 35.54 23.49 2229 13.86

0 -0 0 0
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9.09

Other 11 ‘ . 18.18 27.27 18.18
City w/filter 13 38.46 30.77 38.46 23.08
Pvt.Well/Sum' 8. 375 -0 37.5 25
Not sure 1 : .0 0 0 0
p= 0.76 0.46 0.58. 0.29
8: Do you work or got to school in a different city?
Work/School Frequency 27H . 27A 15/17TH 15/17A
Yes 33 30.30 18.18 30.3 24.24
No 167 ‘ 35.33 - 22.75 22.75 - 13.17
p= , 0.72 0.50 033 0.16
9: Do you regularly drink bottled water? S
Bottled ' . Frequency 27H - 27A 15/17TH 15/17A
Yes 39 33.33 20.51 20.51 15.38
No 161 38.92 26.09 29.19 19.87
p= : : 0.59 0.85 023 0.64
10: Do you use bottied water to make ice? ' 4
Ice Frequency 27H 27A 17H 17A

- Yes. 8 50 37.5 37.5 375
No 192 © 33.85 21.35 23.44 14.06
= - 038 029 033 0.08
11: Do you use bottled water to wash food?

~ Wash Frequency 27TH 27A 1TH 17A
Yes 2 50 50 50 : 50
No - 198 3434 21.72 23.74 14.65
P~ 0.67 0.33 037 0.18
12: Do you have children in your household under age 5?
Children Frequency 27H 27A 15/1TH 15/17A
Yes 29 ' . 3793 27.59 31.03 17.24
No 171 33.92. 21.05 22.81 14.62
p= 0.74 0.44 027 041
13:In the past 12 months, have you had a child in your house attend day care?
Day Care  Frequency 27H 27A 15/17TH 15/17A
Yes 23 39.13 34.78 39.13 - 26.09
No - 177 : 33.9 20.34 22.03 13.56
p= 0.67 0.12 0.05 0.14
14:In the past 12 months, have you handled a child with diapers? .
Diapers Frequency -2TH 27A 1SN17TH . 15/17A
Yes 79 29.11 18.99 21.52 15.19 -
No 121 S 38.02 24.00 25.62 14.88
p~ : 030 0.66 0.12 073
15:In the past 12 months, have you cared for someone with diarrhea?
Cared For  Frequency ' 27H 27A 15SN17TH 15/17A
Yes 29 41.38 24.14 3793 . 271.59
No 7 33.33 21.64 - 21.64 12.87 .

0.45 0.44 0.04 0.01

r

@oo3
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16:In the past 12 months, have you handled pets (cats, dogs)?

Pets Frequency 27TH 27A 15/17TH 15/17A
Yes 172 32.56 20.35 22.09 15.12
No 28 46.43 32.14 - 35.71 14.29
0.18 0.17 022 0.84
17 In the past 12 months, have you handled young pets (less than I yearold)?
Young Pets Frequency - 27H 27A 15/17TH 15/17A
Yes 75 38.67 28 28 ' 18.67
No A 125 . 32 184 21.6 12.8
p~ . 0.27 0.12 0.36 0358
18:1n the past 12 months, have you handled livestock or zoo animals?
Livestock Frequency 27TH 27A 15/1TH -15/17A
Yes 37 . 35.14 21.62 29.73 . 16.22
No 163 34.36 22.09 227 14M2
p= 090 - - 0859 0.46 0.84
19:In the past 12 months, have you drunk untreated water from lakes, streams?
Drunk Frequency . 27H 27A 15/17H 15/17A
Yes 11 , 45.45 27.27 45.45 - 36.36
No 189 33.86 21.69 22.75 13.76 .
p~ : 0.46 0.75 0.07 . 0.05
20: In the past 12 months, have you swum in a lake, stream, or public pool?
Swum Frequency '27TH 27A . 1S/1TH 15/17A
Yes 88 ' 375 . 26.14 29.55 18.18
No ' 112 32.14 18.75 19.64 - 12.5
p= 0.36 022 0.11 020
21:In the past 12 months, have you traveled out of the United States?
Traveled Frequency 27TH 27A 15/1TH 15/17A
Yes . 42 S0 : 35.71 38.1 - 23.81
No. - 158 30.38 18.35 20.25 - 12.66
P~ : 0.02 0.02 003 0.10
22: In the past 2 months, have you had dlarrhea (3 or more loose bowel movemenu a day)
lasting 4 or more days? : :
Diarrhea Frequency 27TH - 27A 15/17TH 15/17A
Yes B -7 57.14 42.86 0 v 0 .
No 192 33.85 21.35 25 : - 15.63
Not sure 1 0 - 0 0 0

p= | - 021 0.17 0.14 0.25

@804
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Ground-Water- Las Vegas, NV

1: What is your age: :
o . Greater than 35% of Positive Control (%)

Age Frequency 27H - 27A 17H 17A
<30 30 30 20 26.67 20
3140 50 48 44 8 36
41-50 72 ' 41.67 3333 . 40.28 33.33
51-60 34 52.94 44.12 - 47.06 35.29
61+ 14 35.71 35.71 57.14 - 5714
p= 0.37 0.21 0.32 0.19
2: What is your sex?
Sex Frequency 27H . 27A 17H 17A
Male 89 3483 30.34 34.83 26.97
Female 111 "~ 4955 40.54 44 14 39.64
p= _ 0.04 0.14 0.18 0.06
3: Whatis your race?
Race Frequency 27H 27A 17H 17A
White 180 42.22 36.11 39.44 3333
Black 6 66.67 50 50 50
Hispanic 2 - 0~ 0 50 50
Asian 10 50 30 50 40
Other 2 50 50 0 0
P~ 0.53 0.74 0.72 0.71
4: Are you married? . : '
Married Frequency 27H 27A 17H 17A
Yes 105 40.95 35.24 40.95 '38.09
No 95 4526 36.84° 38.95 29.47
p= 0.54 " 0381 . 0T7 0.20
S: Are you a Las Vegas resident? o '
Resident Frequeacy 27H 27A ~ 17TH 17A
Yes . - 187 4224 . 35.29 - 39.15 33.33
No - 13 53.85 46.15 46.15 - 38.46
P ) 0.41 0.43 0.64 0.73
6: Length of residence (years) '
Length Frequency 27H 27A 17TH 17A
1-4 . 48 ' 35 31.67 40 33.33
. 5-9 42 38.09 33.33 3333 28.57
- 10-15 , 20 : 64 48 62.5 52
16-24 3S : 48.39 45.16 4194 35.48
25+ ‘ 42 . 42.86 30.95 133.33 28.57
P~ . 0.27 0.58 0.42 0.63

7: Where does your household water come from? .
Source Frequency 27H 27A . 17H 17A
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City Water 143 41.26 34.97 35.66 28.67

Pvt. Well @ pond | 100 100 100 100
City wi/filter 33 54.54 45.45 51.51 45.45
Pvt. well - 8- 50 - 25 375 375
Other 7 42.86 42.86 71.43 - 7143
Not sure ' 8 125 12.5 375 375§
p= , 0.26 0.33 0.19 0.07
~ 8: Do you work or go to school in a different city? , |
Work/school Frequency 2TH 27A - 17H - 17A
Yes ' 15 46.67 46.67 40 33.33
No ' 185 42.7 . 35.14 40 34.05
p~ . ) 0.77 037 1.0° Q.95
9: Do you regularty drink bottled water? . :
Bottled Frequency 27H 27A 17TH 17A
Yes : 100 ;46 - 40 32
No 100 40 - 34 40 36
p~ , 0.39 0.56 "~ 10 0.55
10: Do you use bottled water to make ice? ' '
Ice Frequency ' 27H 27A 17H - 17A
Yes 38 3421 2631 42.1 3421
No 162 4596 . 3827 - 39.51 33.95
p= , 0.22 0.17 ©077 0.98
11: Do you use bottled water to wash food? -
Wash Frequency 278 27A 17H - 17A
Yes 9 66.67 . 44 44 88.88 66.67
No : 191 41.88 35.60 37.7 32.46
p= : 0.14 0.59 . 0.002 . 0.03
12: Do you have any children in your house under age 5? :
Under S - Frequency 27H 27A 17H 17A.
~ Yes 28 42.86 39.29 39.29 35.71
No 172 - 4302 ¢ 3547 40,12 33.72
*md ‘ - 0.99 0.70 093 0.84
13: In the past 12 moaths, have you had a child in your house attend day care?
Day Care  Frequeicy 27H 27A 17H 17A
Yes 19 ' 52.63 . 52.63 47.37 4737
No 181 42 34.25 3923 326
o 037 0.11 049" 0.20 .
- 14: In the past 12 moaths, have you handled a child with diapers? »
-Diapers Frequency . 27K 27A 17TH 17A
-Yes 73 - 43.84 35.62 . 4521 39.73
No 127 42.52 36.22 37 30.71
p= ' 0.36 0.93 0.25 0.19

15: In the past 12 monthi, have you cared for someone with diarrhea?
Cared Frequency 27TH 27A - 1TH 17A
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Yes 30 36.67 33.33 33.33 26.67

No 170 4412 36.47 41.18 35.29
p= S ' 0.45 0.74 0.42 036
16: In the past 12 months, have you handled pets (cats, dogs)?
Pets Frequency 27H 27A 17H 17A -
Yes 162 43.83 - 37.65 . 3889 33.95
‘No 38 39.47 - 2895 44.74 3421
= - 0.63 0.31 " 0.51 0.98
17: In the past 12 months, have you haandled young pets (less than 1 year old)?

~ Young pets Frequency 27H - 27A 17H 17A
Yes 56 5179 39.29 48.21 42.86
No - 144 -39.58 3472 36.81 30.56
p= - 0.12 0.55 : 0.14 0.10
18: In the past 12 months, have you handled livestock or zoo animals?
Livestock Frequency 27H " 27A 17H 17A
Yes 10 30 30 30 : 30
No 190 43.68 36.31 40.53 34.74
p- 0.39 0.69 051 0.34
19: In the past 12 months, have you dyunk untreated water from lakes, streams?
Drunk Frequency 27H 27A 17H 17A
Yes 10 . 306 30 30 20
No 190 43.68 38.33 40.53 3474
o ol ’ 0.39 0.69 051 0.34
20: I the past 12 months, have you swum in a lake, stream, or public pool?
Swum Frequency 27H . 27A 17H 17A
Yes 72 100 83.33 66.67 - 66.67
No - 128 41.24 34.54 39.18 32.99
p= 0.02 . 0.05 ! 0.35 0.19
21: In the past 12 moaths, have you traveled out of the United States?
Traveled Frequency 27H 27A 17H’ T17A

~ Yes 33 41.67 27.78 375 30.56
No 167 43.75 40.63 41.41 3594
P~ : 0.87 0.09 - 0.67 0.50

22: In the past 2 moiths, have you had durrhcx (3 or more loose bowe! movements a day)
lasting 4 or more days? :

Diarrhea Frequency 27H 27A 1TH 17A

Yes A 11 54.54 36.36 © 36.36 36.36
No - 180 41.11 3444 38.89 32.78
Not Sure 9 66.67 66.67 - 66.67 55.56-

p= -+ 070 0.59 0.70 0.69
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Waterborne Disease Occurrence Workshop
October 9-10, 1997

Washington National Airport Hilton
2399 Jefferson Davis Highway
Arlington, Va. 22202
703/418-6800

Agenda

Workshop Objectives:

provide background on the Safe Drinking Water Act mandate to carry out
waterborne disease occurrence studies and develop a nanonal estimate of
waterborne disease incidence;

discuss how these studies fit into the larger public policy framework on
providing safe drinking water:

discuss planned and ongoing epidemiological .»tudles and EPA/C DC activities
related to these mandates;

identify data gaps. research needs, and opporrunmes Jfor improved
methodologies; and

discuss next steps and opportunities for coordination and communication.

Thursday, October 9, 1 997

8:30-8:45

8:45-11:30 -

8:45.9:30

9:30-10:05

10:05-10:25

Welcome. introductions, review agenda A.Amold, RESOLVE/
E.King, EPA

- Introductions ‘
- Review meeting objectives, agenda. groundrules, and logistics

Qverview on Background of Waterbome Disease Detection and
Federal Policy Development (Presentation and discussion)

-> Statutory requirements and direction of microbial drinking
water regulations and EPA/CDC Partnership. S. Regli, EPA

- Developing national waterborne disease estimates for drinking water
rcgulatxons S. Regli, EPA

- Detection of waterbomne dxsease'(endemic and epidemic) and
inherent difficulties and limitatons, D. Juranek, CDC

Break



Fridav, October 10, 1997

3

9:00-10:45 "Approaches Towards A National Estimate, (breakout group report and
plenary discussion). (Each breakout group will report out the Thursday dav afternoon
answers to the four questions and then the plenarv groug will discuss the four questions).

Are there other potentially viable approaches that ought to be
considered in developing a national estimate?

Are there additional studies lhat ought to be considered to develop
a national estimate?

Are there other current and relevant techniques that ought to be
considered?

While developing a national estimate, what additional questions
about microbial contamination of drinking water and public health
need to be answered to most effectively protect public health?

.
-

10:45-11:00 - Break
11:00-12:30 Next Steps

- Workshop highlights and identification of unresolved questions
- Are there any technical, coordination, or other issues that ought to be

raised? '
- Reporton AWWARF 1998 Workshop, E. Lomaquahu AWWARF
- Closmg comments

12:30 p.m. . Adjourn

(99
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