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Phone: 871751-60, Telex : 675612 ICDD BJ
Fax 88(_) -2-883116, 886050, 871568, 871686, Cable - Cholera Dhaka_

M7 geNTRE I
D) POPULATION RESEARCH. MEMORAN DUM

29 August 2001

To : Professor Lars Ake Persson _
Associate Director, Public Health Science Division

Sub : Protocol #2001-015

Thank you for your memo of 274 A 001 with the modified copy of the

‘consent form and the questionnaire for }our protoco! # 2001-015 entitled

“Arsenic in tube-well water and health ¢ ccnsequtmces The modified version of

the protacol is hereby approved upon your satisfactory addressing of the issues -
raised by the ERC in its spec1a] mectmg hcld on 16™ August 2001. '

Fo

Thank you.




O \ International Centre for Diarrhoeal Disease Research, Bangladesh :
fy ), CENTRE FOR HEALTH AND POPULATION RESEARCH E
% },f Mail : ICDDR, B, GPO Box 128, Dhaka-1000, Bangladesh
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\';‘ &/  Phone: 880-2-8811751-60, Telex : 642486 ICDD BJ
\ ’@ Fax : 880-2-8823116, 8812530, 8811568, 8826050, 9885657, 8811686, 8812529 ;
QQ Cable ; Cholera Dhaka . t

To: Chairman, ERC Date: August 29, 2001

From: Dr. Mohammed Abdus Salam<. iz; ;«

Subject: Questionnaire and consent forms of the research study entitled
: “Arsenic in tube well water and health consequences” i

This has reference to the meeting of the ERC where the committee had
requested the investigators to modify the questionnaire and the cohsent
forms, and I took the responsibility to help the investigators in doing so. In
response, the investigators have modified the questionnaire per my advice,
and I would consider the modified versions as satisfying. ;
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I think that the committee may now.consider approval of the Iatest versions
of the questionnaire and the consent forms. j

Thanks. | l
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MEMORANDUM.

August 28, 2001

To

[From

Sub:

version of the protocol # 2001- 015 entitled * Arsenic in tube well

Professor Mahmudur Rahman _
Chairman, Ethical Review Commitlee (ERC)

Professor Lars Ake Persson, : Lﬂ/ '
Associate Director, Public Health Science Division T

Modified copy of the consent forms and questionnaire

This has reference to your memo of 19" August 2001
communicating me the decision of the ERC on the modified -

water and health consequences.” As advised by you, consent
forms (both Bangla and English) and questionnaire have been
revised in consullation with Dr. M. A. Salam, a Member of the
ERC. I would much appreciate if you could kindly approve the

. protocol.

Thank you -

"‘\
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i Aachment | : ' Date: 28/08/2001

(FACE SHEET) ETHICAL REVIEW COMMITTEE, ICDDR, .

Principal Investigator:  Professor Lars Ake Persson  Traince [nvestigator (il any):

Application No., 2001-15

Supporling Agency (if Non-ICDDR,B)
Project Stalus: - In process

-'[ v New Study

{ ] Continualion with change

Title of Study: ARSENIC IN TUBE WELL WATER
AND HEALTH CONSEQUENCES

[ 1Nochange (do not fill out rest of the form})

"Circle the appropriate answero each of the following (If Not Applicable write NA)

1. -Source of Population:
() Il subjects
(b)  Mon-ili subjects
(/) Minor or persons under guardianship

Will Signed Consent Form be Required:
A{a) From subjects : ' Tes’ No
(by TFrom parents or guardian e No
(il subjects are minor)

2. Does (he Study Involve: _

(a)  Physical risk to the subjects

(b) - Social risk

(€}  Psychological risks to subjects

(d)  Discomfort to subjects

(e} Invasion of privacy

() - Disclosure of information damaging
to subject or others

Will precautions be taken to prolect @ No
anonymity of subjects

Check documents being subinitled herewith to
Commillce:
Umbrella proposal - Initially submit an wilh
- averview (all other requirements will be
submitted with individual studies

o V7 Protocol (Required)
3. Docs the Study Involve: ‘ L~ Abstract Summary (Required)
(A)  Use ol records (hospital, medical, @ No ____Statement given or read Lo subjects on nature
death or other) of study, risks, types ol questions to be asked,
(b)  Use of fetal tissue or abortus Yes @ and riglt to refuse to participate or withdraw)
(c)  Use of orpans or.body fluids No (Required
: ' - L~ Inflormed consent form lor subjects
4. Are Subjects Clearly Informed About: L~ luformed consent form for parent or guardian
(a)  WMature and purposes of the study , g No L7 Procedure for maintaining confidentiality
(1)  Procedures to be followed including Mg L Questionnaire or interview schedule*
alternatives used . _ - ¥ Ithe finai instrument is not completed prlor lo
(r)  Physical risk ' No review, lhe following information should be
(d)  Sensitive questions N A Yes No included in the abstract -;ummmy
(e)  Benefits to be derived No 1. A description of (he areas to be covered iii the
(N Right to refuse to participate or to No questionnaire or interview which could be
withdraw {rom study _ considered either sensitive or which would
() Confidential handling of data @ No constitute an invasion of privacy
(h)  Compensation &/or treatment where es No 2. Example ol the type ol specific questions to be
there are risks or privacy Is involved asked in Uhe sensitive areas .
in any particular procedure ""/f\ 3. Anindication as to when the queslionnaire will

be presenled 1o the Commitlee for review

We agree lo oblain approval of the Ethical Review Committece for any changes involving the rights and welflare of subjects J
belore making such change.

Principal Investigator

Trainee

[y
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ICDDRB: Centre for Health & P_oplilaﬁon Research RRC APPLICATION
FORM

FOR OFFICE USE ONLY :

RESEARCH PROTOCOL RRC Approval Yes/ No Date:

Protocol No.: 2001-15 ERC Approval Yes/No Date:

AEEC Approval: Yes/No ‘Date:

Project Title: Arsenic in tube well water and health consequences

(Revised August 28,2001)

Theme: (Check all that apply)

ﬂ Nutrition : ﬂ Environmental Health ¢
‘0 Emerging and Re- emergmg Infectious Diseases O Health Services
3 Population Dynamics = O Child Health
Reproductive Health O Clinical Case Management
CI Vaccine evaluation : €3 Social and Behavioural Sciences

Key words: Arsenic, drinking water, epldemlology, exposure, health effects, skin lesion

Principal Investigator:  Lars Ake Persson Division: PHSD Phone: 9885155

Address: Public Health Sciences Division Email: persson{@icddrb.org
ICDDR, B Mohakhail Dhaka ' -

Co- Prmcrpal Investigator(s): Mahfuzar Rahman

Co-Investigator(s):
1.Shams El Arifeen

2. SM Akramuzzaman

3. Abbas Bhuiya

4. Eva-Charlotte Ekstrom
5. Md. Khalequzzaman
6. Peter Kim Streatfield
7. Nigar Shahid

8. MA Wahed

9. Md Yunus _ _
10. Mushtaque Chowdhury ' :
11. Marie Vahter

Student Investigator/Intern:

Collaborating Institute(s): . Research Division,, BRAC and Institute of Environmental
Medicine, Division of Metal and Health, Karolinska Institute, Sweden
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“"Population: inclusion ofspecml groups (Check all that apply):

Gender O Pregnant Women
Male O Fetuses

A Females O Prisoners

Age O Destitutes

O 0-5years O Service providers

B 5-9years . O Cognitively Impaired

B, 10— 19 years O Csw
A 20+ m) Others (specify
‘ﬂ\ > 65 O Animal

Project / study Slte (Check a!l' the apply):

O Dhaka Hospital O Mirsarai

J Matlab Hospital O Patyia X

X Matlab DSS area a Other areas in Bangladesh
O Matlab non-DSS area’ (3 Outside Bangfadesh

O Mirzapur name of country:
O Dhaka Community O Multi centre trial ’ :

O Chakaria (Name other countries involved)

O Abhoynagar ' :

E

Type of Study (Check all that apply):

ﬁ Case Control study /

P Community based-tsal / intervention
up) .

O Program Project (Umbreila)

O Secondary Data Analysis

0O Clinical Trial (Hospital/Clinic)

O Family follow-up study

acao Yo

Cross sectional survey
Longitudinal Study (cohort or foliow-

Record Review
Prophylactic trial
Surveillance / monitoring
Others

Targeted Population (Check all that apply):

?f No ethnic selection (Bangladeshi) O Expatriates

(0 Bangalee - O Immigrants '

8 Tribal groups O Reflugee

Consent Process (Check all that apply): |
ﬁ Written " O Bengali language

g Oral O English language

None
Proposed Sample size:  Total sample size: I‘IQ, 000 a

Sub-group 2850 ( Cofe - refene. A )
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e EFS000 (B cplert)

Determination of Risk: Does the Research Involve (Check all that apply):

8O Human ekposure to radioactive agents? O Human exposure to infectious agents?
0 Fetal tissue or abortus? O Investigational new drug
O Investigational new device? ' O ' Existing data available via public
* archives/source '

(specify - } O Pathological or diagnostic clinical
specimen only

O Existing data availabie from Co-investigator 3 Observation of public behaviour

O New treatment regime !

chsevnbinad Shoty ;- Leporuie FD aneic o tenber

,B: O Is the information recorded ini such a manner that subjects can be ideritified from information
provided directly or through identifiers linked to the subjects?

Yes/No

a ﬂ Does the research deal with sensitive aspects of the subject's behaviour; sexual behavnour alcohol
use or illegal conduct such as drug use?

Could the information recorded about the. individual if it became known outside of the research:

0 ﬂ a. place the subject at risk of criminal or civil liability? Ty

a R b damage the subject's financial standing, reputation or employability; social rejection, lead to
stigma, divorce etc.

4

Do you consider this research (Check one):

M no more than minimal risk
3 norisk O only part of the diagnostic test

O greater than minimal risk

Minimal Risk is "a risk where the probability and magnitude of harm or discomfort anticipated in the
proposed research are not greater in and of themselves than those ordinarily encountered in daily life or
during the performance of routine physical, psychological examinations or tests. For example, the risk of
drawing a small amount of blood from a healthy individual for research purposes is no greater than the risk
of doing so as a part of routine physical examination”.

Yes/No )
% 3 Is the proposal funded? .
If yes, sponsor Name: Sida (funding received) and WHO (committed)




Yes/No

¥,

m O  [s the proposal being submitted for funding ?

If yes, name of funding agency: (1) ___ WHO (committed)

@ _ USAID

Do any of the participating investigators and/or their immediate families have an equity
relationship (e.g. stockholder) with the sponsor of the project or manufacturer and/or owner of the

test product or device to be studied or serve as a consultant to any of the above? .

IF YES, submit a written statement of disclosure to the Director.

Dates of Proposed Period of Support [ Cost Required for the Budget Period (%)

(Day, Month, Year - DD/MM/YY) ' a. st Year 2 Year 3 Year Other years
Beginning date 01/07/ 2001 -
End date  30/06/ 2003 . | b Direct Cost :_US $ 540253 Total Cost :US $ 789,655

Approval of the Project by the Division Director of the Applicant
The above-meantioned project has been discussed and reviewed at the Division level as well by the external

reviewers.
The protoco! has been revised according to the reviewer's comments and is approved.

La PEasson A~ BRI N *2d)

|
Name of the Division Director Signature Date of Approval .
Certification by the Principal Investigator ' S
) Signature of P1 . —— ‘
I certify that the statements herein are true, complete !
and accurate to the best of my knowledge. | am aware ‘ Date: 2_/5/ Z 2100 | .




that any false, fictitious, or fraudulent statements or
claims may subject me to criminal, civil, or administra-
tive penalties. | agree to accept responsibility for the
sctentific conduct of the project and to provide the re-

quited progress reports if a grant is awarded as a result
of this application,

Name of Contact Person (if applicable)
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v PROJECT SUMMARY: Describe in concise terms, the hypothesis, objectives, and the reievant
background of the project. Describe concisely the experimental design and research methods for achieving
the objectives. This description will serve as a succinct and precise and accurate description of the
proposed research is required. This summary must be understandable and interpretable when removed from
the main application. ( TYPE TEXT WITHIN THE SPACE PROVIDED). '

Principal Investigator Lars Ake Persson

Project Name Arsenic in tube well water and health consequences

Total Budget USD 789,655 Beginning Date July 200} Ending Date June 2003

The discovery of arsenic in groundwater in Bangladesh has aroused widespread concern. A major
proportion of tube wells for drinking water in the country is contaminated with arsenic. Experiences
from other countries indicate that the consequences of this exposure will be extensive and include
excess incidence and mortality in cancers and cardio-vascular diseases. However, the knowledge
base is weak on the weight of this new burden of diseases and on the speed by which it develops.
Little is known about the reproductive health consequences, and about the possible aggravating role
of the widespread malnutrition in Bangladesh on arsenic-induced health effects.

The overall objective of this project is to establish a strong epidemiologic platform of research on
levels of arsenic exposure through drinking water, occurrence of arsenic skin lesions, consequences
for reproductive outcome, effect on adult mortality, modifications of effects by the nutritional
status, and effects of an intervention with alternative water sources.

ICDDR,B is running a health and demographic surveillance system in 142 villages of the Matlab
thana. The surveillance system contains demographic information, reproductive outcomes, health
information, nutritional and health data as well as a linked geographic information system. This
area is heavily affected by the arsenic contamination of drinking water. We propose screening for
skin lesions in the 220,000 population, assessment of arsenic content of the 9000 tube wells of the
Matlab surveillance area, and an establishment of a data base for epidemiological studies of levels
of arsenic exposure and manifestations of arsenicosis in the population. Immediate analyses will be
performed on the risk for arsenic related skin lesions and effects on reproductive outcome and
mortality. A village-based arsenic mitigation activity is coordinated with the surveillance, and
priority will be given to the areas with the highest exposure. Reversibility of skin changes will be
assessed. The consequences of a shift to other water sources will also be evaluated, including
monitoring of diarrhoeal diseases through the surveillance system-in Matlab.

The mitigation activity is collaborated with BRAC, a major national NGO with the longest
experience of arsenic mitigation programmes in Bangladesh. Collaboration is suggested with the
Institute of Environmental Medicine, Division of Metals and Health, Karolinska Institutet
. __(professor Marie Vahter).in the area of arsenic_biochemistry.




KEY PERSONNEL (List names of all investigators including PI and their respective specialties)

Name

Professional discipline/speciality

Role in the project

1. Lars Ake Persson
2.Shams El Arifeen

3. SM Akramuzzaman

4. Abbas Bhuiya

5. Eva—Charldne Ekstrém
6. Md. Khalequzzaman
7. Mahfuzar Rahman

8. Peter Kim Streatfield
9. Nigar Shahid

10. MA Wahed

11. Md Yunus

12. Mushtaque Chowdhury

13. Marie Vahter

Epidemiologist, professor, head of Public Health
Sciences Division, ICDDR,B

Epidemiologist and head, Child Health Programme
Senior Medical Officer, Clinical Sciences Division
Social scientist, head, Social and Behavioural
Sciences Programme

Nutrition epidemiologist, Clinical ~ Sciences
Division

Epidemiologist, senior physician, Child Health
Programme

Environmental epidemiologist, Public Health
Sciences Division

Demographer, head of Health and Demographic
Surveiilance Programme

Senior scientist, Child Health Programme, Pubhc
Health Sciences Division

Head, Nutrition Biochemistry Section, Clinical
Sciences Division

Scientist and head, Matlab Health Research
Programme

Director Research, BRAC

Professor, Division of Metals and Health, Institute
of Environmental Health, Karolinska "Institutet,
Stockholm

Principal investigator
- - . ‘
Co-investigator
Co-investigator
Co-investigator
L

Co-investigator

‘Co-investigator

Co-investigétqr
Co-investigator
Co-investigat't»r -
Co-iﬁvestigatqr
Co-investigator
Co-investigatc;r and co-
ordinator of mitigation

activities ,
Co-investigator

DESCRIPTION OF THE RESEARCH PROJECT
Hypothesis to be tested:

Concisely list in order, in the space provided, the hypothesis to be tested and the Specific Aims of the
proposed study. Provide the scientific basis of the hypothesis, critically examining the observations leadmg
to the formulation of the hypothesis.

The overall objective of this project is to establish a strong epidemiologic platform of
research on arsenic toxicity and health effects, intervention with arsenic mitigation, and
follow-up to evaluate effects of the intervention, such as reversibility of arsenic-related
skin lesions and possible consequences for contamination of drinking water and
diarrhoeal disease miorbidity.

The primary hypotheses we will test are:

*
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Although several studies have demonstrated dose-effect relationship between
arsenic in drinking water and various health effects, such as skin changes, the
knowledge base is weak for assessment of burden of arsenic induced disease and
projections into the future in Bangladesh, especially considering the possible
influence of wide-spread malnutrition and the general health conditions of the
population. We postulate that the individual susceptibility to develop arsenic-
related skin changes (melanosis, keratosis, leucomelanosis and hyperkeratosis)
Jor a given dose and duration of arsenic exposure is a) higher for younger
individuals as compared to older, b) higher for boys and men as compared to
girls and women, c) higher for those with anthropometric signs of chronic protein
energy deficiency as compared to normal anthropometry and d) higher for those
with micronutrient deficiencies (especially selenium, zinc and antioxidants) as
compared to those without deficiencies.

Laboratory-based studies and a few population-based, mainly ecological studies,
indicate that arsenic exposure may increase risk for spontaneous abortions and
stillbirths. We postulate that women who have higher arsenic concentrations in
their drinking water and report consumption of waler from those tube wells
during previous pregnancies have a higher rate of negative pregnancy outcome,
i.e. miscarriages, stillbirths and early neonatal deaths.

Studies from other countries have shown that long-term exposure to arsenic in
drinking water increases the mortality risk for cardiovascular diseases and
selected cancers. Given the relatively long use of tube-well water in the Matlab
area and the arsenic concentration levels measured in pilot studies there may be
reasons to anticipate an arsenic-related excess mortality by such causes. We
postulate that individuals with higher dose-time levels of arsenic exposure have a
higher mortality in malignant neoplasms and/or cardio-vascular diseases as
compared to those with low arsenic concentration in drinking water.

There is only anecdotal information about reversibility of skin changes after shift
to arsenic-free -water. Follow-up of patients with skin changes including
monitoring of arsenic concentrations in urine may provide the needed knowledge.
We postulate that a cessation of arsenic intake through drinking water in
individuals with arsenicosis of skin will result in some degree of reversibility of
these skin changes.

An arsenic mitigation programme with a shift to alternative, arsenic-low or
arsenic-free water sources might potentially imply an increased exposure to
pathogen-contaminated water, e.g. unclean surface water. However, this does not
necessarily imply an increased rate of diarrhoeal diseases, for example in
children. We postulate that a shifi to alternative, arsenic-low or arsenic-free
water sources as part of a mitigation program will not imply an increased
incidence of diarrhoeal diseases in children under. five years of age in these
households. o
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In addmon there are’ other sc,conddry objectives with the proposed activities. The tube

. wells in the surveillance area are already having their coordinates in' the Geographic
" Information System (GIS), which is part of the Matlab databases. An update of all newly
~ constructed tube ‘wells is under way. The GIS also includes satellite images of the area at

different time periods, and this may be expanded in order to characterise the surface

~ (flooding areas, landscape characteristics) and to study these spatial pattern and
- geographical and seasonal variation of arsenic contamination of ground water. This part
“of the databases may aiso offer opportunities for other scientists in hydrology and
.. geochemistry to link their studies to the population and the health effects.

. Another obvious secondary objective is to establish a prospective database for studies of

“arsenic: and health based on the Matlab surveillance system, including individual

information on water consumption and arsenic concentration in that water, GIS

.information on the tube wells, presence or absence of skin changes, interventions with

arsenic mitigation activities. This information will easily be linked to other types of
information (socio-economic conditions, health data) in the system.

Backgrou'nd of the Project including Preliminary Observations

Describe the relevant background of the proposed study. Discuss the previous refated works on the subject
by citing specific references. Describe logically how the present hypothesis is supported by the relevant
background observations including any preliminary results that may be available. Critically analyze
available knowledge in the field of the proposed study and discuss the questions and gaps in the knowledge
that need to be fulfilled to achieve the proposed goals. Provide scientific validity of the hypothesis on the
basis of background information. if there is no sufficient information on the subject, indicate the need to
develop new knowledge. Also include the significance and rationale of the proposed work by specifically
discussing how these accomplishments will bring benefit to human health in relation to biomedical, social,
and environmental perspectives. (DO NOT EXCEED 5 PAGES, USE CONTINUATION SHEETS).

Background and significance

‘A major proportion of the tube wells in the large delta region of Bangladesh ‘is

contaminated with arsenic, showing levels high above the safety limits (WHO
permissible limit 10pg/L. and Bangladesh limit is 50pug/L) (1-3). This implies that,
according to estimates based on nation-wide surveys, more than 20 million people are
exposed to arsenic in drinking water above current safety limits (4). Arsenic exposure
through drinking water is known to cause a number of serious health consequences. Skin
lesions, i.e. diffuse melanosis followed by spotted melanosis, hyperpigmentation, and
keratosis are common and the first recognised health effects — and also believed to be a
marker for increased risk for other, more serious malignant and non-malignant
consequences. In spite of a vast number of studies from other countries there is still lack
of knowledge on the dose-effect relationships between arsenic in drinking water and skin
lesions and other health effects. Similarly, there is insufficient knowledge on the possible
modifications by age, sex, and nutritional status, and on the possible reversibility of some
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of the health effects. Epidemiological information of this type is much needed for proper
planning of countrywide interventions in Bangladesh.

Arsenic in the human body

Arsenic is absorbed in the gastrointestinal tract in humans. Inorganic arsenic is
methylated during metabolism and is excreted mainly as mono-methylarsenic acid
(MMA) and dimethylarsenic acid (DMA) in humans, but only as DMA in animals.
Trivalent arsenic (As p;) is most readily methylated, and the reduction of As v to As y
seems to involve oxidation of glutathione (GSH) and has been proposed to be a critical
slep in arsenic metabolism. Absorbed arsenic interferes with the activity of several
enzymes in the heme biosynthesis pathway and modifies urinary excretion of porphyrins
in both animals and humans. Chronic occupational exposure to arsenic results in an
increase in total coproporhyrin (I+I1l) in urine. Thus it may be possible to use this
parameter, as well as urinary arsenic, MMA, and DMA, as a means of biological
monitoring.

Rationale for investigating the variation in individual susceptibility to
arsenic-related skin lesions

The latency (i.e. the time from first exposure to manifestation of disease) for arsenic-
caused skin lesions, in particular keratosis, is typically of the order of 10 years (5).
However, latency much shorter as well as longer than 10 years may occur, and the
rapidity of the appearance of skin lesions seems to be dose dependent. In order to assess
the burden of arsenic-induced health problems age- and gender-specific information on
the occurrence of such effects is needed, as well as an improved understanding of the
exposure to arsenic over time.

The ingested arsenic is methylated and excreted in urine. Children have reportedly a
lower degree of methylation of arsenic than adults. Anecdotal information from arsenic
mitigation activities in affected areas indicates that children are found to have arsenic
skin lesions long before expected latency periods. Some studies indicate a lower degree
of arsenic methylation in men than in women, especially as compared to pregnant women
(6). This may be part of the reason why men are described to show arsenic-related skin
lesions more frequently than women, under seemingly equal exposure levels to arsenic in
drinking water (5).

Poor nutritional status might increase the health effects of arsenic through variations in
the arsenic methylation capability (7-9). Vitamin A status in the population may be
related to susceptibility to arsenic related diseases. The risk of skin cancer in arsenic-
exposed individuals has been associated to beta-carotene levels (8, 10). Such associations
have also been shown for cardio-vascular disease risks (7). The general nutritional status
(as expressed by anthropometry), the antioxidant status and other micronutrients such as
zinc status may play an important role in modifying the body’s response to arsenic
exposure. No information is available on the role of general malnutrition in relation to
arsenic-related diseases in a society like Bangladesh, where malnutrition is wide-spread
(almost half of the births <2500 grams, more than half of the children stunted, wide-
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spread malnutrition among adult women, vitamin A deficiency still common in spite of
supplementation programmes, iron deficiency in adult women almost fifty per cent).

Rationale for investigating effects on reproductive outcome

Very little is known about the human effects of arsenic contaminated water on foetal
growth, miscarriages and stiilbirth. Animal experiments have shown that arsenic
exposure increases the risk for foetal death and growth retardation (11). Human data are
limited to a few ecological studies of populations exposed to arsenic from drinking water
or from work near smelters. Associations with spontaneous abortions and stillbirths have
been shown, but are difficult to interpret due to multiple chemical exposures in those
groups, or due to the weak study design (12, 13).

Even a relatively low excess risk of abortions, stillbirths and early neonatal deaths related
to arsenic in drinking water would have a major public health impact in Bangladesh, due
to the vast number of pregnant women exposed to the arsenic contaminated water.

Rationale for investigating effects on mortality in cancer and cardio-
vascular diseases

Lifetime excess risk of skin cancer if exposed to arsenic in drinking water has been
assessed to be 1.3/1000 for meh and 0.6/1000 for women per microgram of arsenic per
day. In its latest document on arsenic in drinking water, the U.S. National Research
Council (NRC) concluded that there is a combined cancer risk of 1 in 100 at the level of
50 ug /L and 1/10 at the level of 500 pg/L (11). If this is true also for the Bangladeshi
population the public health consequences are {rightening, since more than a 20 million
population currently is estimated to be exposed to have arsenic in their drinking water
above the level of 50 pg /L (4).

In Matlab more than half the population have got their drinking water from tube wells for
almost 20 years, and one quarter of the population had tube wells as their source of
drinking water almost 30 years ago (see figure 1 in preliminary results). This implies that
a major part of the population has had a sufficiently long period of exposure to cause
arsenic-related deaths in cancers and cardio-vascular diseases (given a relatively constant
arsenic level in the tube wells over time). Thus, there are reasons to use the health and
demographic surveillance system and assess the current and recent mortality in cardio-
vascular diseases and cancers in relation to arsenic exposure. Such information may be
used for projections of the nation-wide mortality impact of the arsenic exposure. '

Rationale for investigating the reversibility of skin changes

The appropriate treatment for arsenic-induced skin changes is a shift to arsenic-free
drinking water. However, there is insufficient knowledge to what extent these skin
changes disappear when the individual is no longer drinking the contaminated water.
There is anecdotal information available that less advanced skin changes are reversible,
but unknown if this also is the case for more advanced lesions. Measurements of urine
arsenic levels are needed to judge if the exposure has seized. A better understanding of

.



the potential reversxblllty 1s needed from a clmlcal as well as a public health pmnt of
view.

§
Ratfonale for mvest.'gatmg any change in diarrhoeal d:sease mc:dence
when implementing arsenic mitigation activities

A shift to alternative arsenic-free water sources may potentlally 1mply a shift to
pathogen-contaminated water. This is especially the case when surface water will be used
as the new water source, but may also be the case when harvesting rainwater. In most
mitigation projects so far some control of pathogens has taken place, e.g. by cultivating
samples from the new drinking water source. This is an important intermediate step, but a
monitoring of diarrhoeal diseases in vulnerable groups, i.e. infants and children, is also
needed. The Matlab surveillance system has included a monitoring of diarrhoeal diseases
in all children below 5 years of age. This information can be used in order to evaluate if
the shift to alternative water sources increases the risk for diarrhoea. !

4

Preliminary results '
Matlab, a field research area of ICDDR,B: Centre for Health and Populatlon Research
has been chosen for field activities of this project. It is situated 53 km south east of
Dhaka, accessible by road and river transport. The positioning of Matlab is highly
affected by the sedimentation process of arsenic laden soil, as it is situated near the
Meghna River, where it joins the confluent streams of the Brahmaputra and Ganges
rivers. The area is low-lying deita plain intersected by branches of the rivers and
numerous canals. During the monsoon essentially all land is flooded, except clusters of
houses built on earthen mound. In 1988-89, a 60-km long embankment was built
alongside the bank of the Dhonagoda and Meghna rivers. The embankment was built
primarily to protect the area from monsoon flooding so that agricultural activities might
be carried out throughout the year.
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Start of use of tube wells as drinking water

- During the latest decades a radical shift in drinking water sources have taken place

(Figure 1). In 1974 one quarter of the Matlab population got their drinking water from
drilled tube wells, increasing to a bit more than half in 1982 and 95% in 1996. Thus,
potential exposure times to arsenic in tube well water may have a median around 15-20
years for the adult population. The tube well water is only to a limited extent used for
washing,

% of households

100 [
75 | =
I =
: —
B - e ——
50 [ = =
T F —_ ==
- —— =——
25 == = u
| = = %
- = % | E= Drinking
0 [ = | | . Washing
1974 1982 1996

Year

Figure 1. Sources of drinking water in Matlab over time. Based on information from Health and
Demographic Surveillance System, Matlab (ICDDR,B. Demographic surveillance system — Matlab. 1996
Socio-economic census. Volume 29, Dhaka, ICDDR,B, 1998).

Arsenic concentration

A pilot study was performed in 1997 with a strategic sample of 60 tube wells from all
areas in the Matlab surveillance system. More than three quarters of these samples had
total arsenic above the GoB maximum permissible limit of 50 pg/L. In 2001, 20 tubewell
water samples were further analyzed and the arsenic concentration was on the same level
as in 1997.
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Figure 2. Arsenic concentrations in pilot study of tube wells in Matlab, Bangladesh. Cumulative frequency
curve. Median arsenic level 144 ug/L water. Eighty-two per cent of the samples above 50 ug/L.

The Matlab area is located in the central part of the areas in Bangladesh showing the
highest arsenic concentrations in tube wells, according to the information provided by the
British Geological Survey (4).

Skin changes ]

No systematic evaluation of the presence of arsenic-related skin.changes have so far been
performed in Matlab. Linked to the pilot study of tube well water (see above) members of
households with a high arsenic content in their water were examined and arsenic-related
skin lesions were confirmed in some individuals, and these individuals and households
were given appropriate advice. The JCDDR,B staff clinic in Matlab has also diagnosed a
number of staff with skin lesions, their tube wells have been tested and appropriate
measures have been taken. This more anecdotal information underlines the probability
that arsenic-related skin lesions are present in the Matlab area. A survey is needed to
assess the prevalence.

Reproductive outcomes

From the information provided by the health and demographic surveillance in Matlab the
number and rates of pregnancy outcomes are reported on an annual basis (table 1). Live
births constituted 89.1% of the registered pregnancies, miscarriages 8.1% and stillbirths
2.9% (data from 1998).

&
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Table 1. Number and rates of pregnancy outcomes and carly neonatal mortality in
Matilab 1998. Data from Health and Demographic Surveillance System — Matlab. Volume
31

Type of pregnancy cifcome Number - Rate .
Total pregnancies 6486 120.1 per 1000 women 15-49 years
Live birth pregnancies 5776 89.1 % of preghancies
Total foetal wastage 710 10.0% of pregnancies
Early (miscarriages) 525 8.1% of pregnancies

Late (Stillbirths) 185 2.9% of pregnancies
Neonata! deaths (first month) 236 40.5 per 1000 live births

'Out of this 43% reportedly induced.

Adult mortality

Mortality registration is part of the health and demographic surveillance system. A verbal
autopsy procedure includes a standardised questionnaire to identify the symptoms
preceding death and possible causes. In one year (1998) there were 85 deaths reported
due to malignant neoplasms and 160 cardiovascular deaths out of a total of 1111 adult
deaths in a population of 134,999 individuals from 15 years an above.

Nutritional status

Malnutrition is widespread in Bangladesh, and Matlab is no exception. Forty-five per
cent of the infants are born with a weight below 2.5 kg (in Sweden 5%). Micronutrient
malnutrition is common in children as well as in adults. In a recent supplementation trial
in pregnant women in another area of Bangladesh 6 out of 10 women had low serum zinc
levels (LA Persson, unpublished data). In a recent survey of women in reproductive ages
the average weight was 44 kg, and one quarter was below 40 kg. Thus, there are reasons
to believe that a relatively high proportion of individuals have protein and energy
deficiencies and micronutrient deficiencies that theoretically may be important for the
individual susceptibility to arsenic toxicity.

Research Design and Methods

Describe in detail the methods and procedures that will be used to accomplish the objectives and specific
aims of the project. Discuss the alternative methods that are available and justify the use of the method
proposed in the study. Justify the scientific validity of the methodological approach (biomedical, social, or
environmental) as an investigation tool to achieve the specific aims. Discuss the limitations and difficulties
of the proposed procedures and sufficiently justify the use of them. Discuss the cthical issues related to
biomedical and social research for employing special procedures, such as invasive procedures in sick
children, use of isotopes or any other hazardous materials, or social questionnaires relating to individual
privacy. Point out safety procedures to be observed for protection of individuals during any situations or
materials that may be injurious to human health. The methodology section should be sufficiently

descriptive to allow the reviewers to make valid and unambiguous assessment of the project. (DO NOT
EXCEED TEN PAGES, USE CONTINUATION SHEETS).
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Methods

Study site

The Matlab study site is briefly described above under preliminary observations.
ICDDR B is running a health and demographic surveillance system in 142 villages of the
Matlab thana, encompassing a 220,000 population in 18386 hectares of land. The Matlab
health and demographic surveillance system (HDSS) was initiated already in 1963, and
records all vital events, as well as in- and out-migration. Births, deaths, marriage,
pregnancies and different pregnancy outcomes are registered and up-dated by community
health workers on a monthly basis. In addition, selected information on reproductive and
child health, socio-economic conditions, and health interventions etc. has been collected
cross-sectionally or continuously. A geographic information system (GIS) is an
integrated part of the HDSS, and includes spatial information on households, tube wells,
health facilities, landscape characteristics etc.

ICDDR,B has a central health facility in Matlab that receives 15,000 patients pef yeat.
This facility is equipped to support clinical and public health research in the area. Clinical
examinations, laboratory examinations and treatment efforts of patients with arsenic-
related diseases may take place in Matlab health facility. Four sub-centres in half of the
surveillance area provide primary health care and support to studies. In the other half of
the surveillance area the government provides health services to the population.

Study procedures

The shift in drinking water source from surface water to tube well water in the 1970s and
1980s went with some radical changes in perceptions of drinking water quality, taste,
relation between water and health etc. Now, a few decades later, a new change in the
understanding of drinking water, its qualities and the relation to health is needed. We
intend to start the field activities of the proposed studies by an ethnographic study that
will focus the following sectors of information: (a) attitudes towards the different
drinking water sources, taste of water, practical issues regarding access to water, handling
of water and use of drinking water. Who are the decision makers regarding issues of
water sources, and use of water for drinking? (b) Perceptions of water and health, water
and illnesses and disease. The arsenic-related health effects are often non-visible but
some individuals (unknown frequency) have developed arsenic-related skin lesions. Are
there any attitudes formed regarding these skin problems and to what extent are those
perceived as related to the water? (c) Are there any attitudes formed on arsenic in
drinking water? Is there an awareness of the problem, and how is this problem perceived?
This research will be conducted in the initial steps of the project, and probably be
supplemented by additional fieldwork as the project develops. The initial results of the
ethnographic study will be used to finalise questionnaires and procedures used in the
project.

The project has two phases: (1) covering the 110,000 population in the part of Matlab,
where ICDDR,B is providing health services, and (2) including the remaining part of the

17




HDSS area — another 110,000 population. Depending upon funding both steps will be
taken simultaneously, or following after one another. The first step will enable the
creation of a data base that is sufficient for initial answers to the research questions, while
the completion of the entire 220,000 population will offer must better power for the
analytical work and therefore better precision in the results. See sample size calculations
below.

. Study Design

o A refrospective cohort analysis of cutrent exposure (as a proxy for exposure
levels over time) and duration of exposure to the arsenic contaminated water on
skin changes will be assessed. Information from testing of all 9000 tube wells
(4500 in each step), individual information on water used for drinking, and results
of screening for arsenic-related skin lesions in the entire 220,000 population
(excluding infants) will be entered into a data base. This will enable us to analyse
the doses of arsenic in relation to presence of arsenic skin lesions and will also
enable us to evaluate the individual susceptibility to develop arsenic-related skin
changes (melanosis, keratosis, leucomelanosis and hyperkeratosis) for a given
dose and duration of arsenic exposure.

e A case-referent study of the modification by current nutritional status on arsenic-
induced skin lesions will be nested into the above cohort study. Individuals with
arsenic skin lesions (above 5 years of age) will be selected as cases, and two
referents without arsenic skin lesions will be randomly selected from the HDSS
databases. Nutritiona! status of cases and referents will be assessed by
anthropometry and blood samples will be taken for nutritional biochemistry.
Urine samples will be taken from cases and referents as soon as the cases are
identified for analysis of arsenic methylation patterns as well as current exposure
levels. This approach will be enabling us for testing the hypotheses that individual
susceptibility is higher for those with signs of protein energy malnutrition and
micronutrient deficiencies compared to individuals with normal nutritional status.

o A second retrospective cohort analysis will be performed to assess current
exposure and duration of exposure on reproductive events, such as, spontaneous
abortions, still births, and early neonatal deaths during the last three years (1997-
2000). The information on reproductive events are available in HDSS database.
This approach will enable us to test the hypothesis that women who have higher
arsenic concentrations in their drinking water and report consumption of water
from arsenic contaminated tube wells during previous pregnancies have a higher
rate of negative pregnancy outcome, i.e. miscarriages, stillbirths and early
neonatal deaths.

e A third cohort analysis will assess the effect of arsenic exposure on overall adult
mortality during the last five years (1995-2000). Mortality information including
cause of death is available in the HDSS database, specifically cardio-vascular
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diseases and cancer mortalities during the last five years. This approach will
enable us (o test the hypothesis that individuals with higher dose-time levels of
arsenic exposure have a higher mortality from malignant neoplasms and/or
cardjo-vascular diseases as compared to those with low arsenic concentration in
drinking water. |

BRAC, a Bangladesh NGO, will be responsible for the arsenic mitigation component.
Initial advice of temporary alternative drinking water sources will be given (arsenic-free
tube wells in the neighbourhood). In close collaboration with the concerned people this
will be followed by promotion of alternative sources of safe drinking water (rainwater
harvesting, treated surface water, and treated arsenic contaminated ground water). The
safe water options that BRAC is currently implementing are: rain water harvesting
(RWH), treatment of pond water with “pond sand filter” (PSF), treatment of ground
water with “Safi” candle filter, and dug well.

e A follow-up study will be performed including individuals having skin changes in
order 1o assess the effect of arsenic mitigation on the reduction of arsenic levels in
urine (change in exposure), as well as on reversibility of skin lesions, assessed by
clinical examination. This will enable us to test the hypothesis that cessation of
arsenic intake through drinking water in individuals with arsenicosis of skin will
result in some degree of reversibility of these skin changes

e An arsenic mitigation programme with a shift to alternative, arsenic-low or
arsenic-free water sources might potentially imply an increased exposure 1o
pathogen-contaminated water, €.g. unclean surface water. Water quality of all
alternate safe water options will be monitored and tested by BRAC, especially for
diarrhoeal pathogen contamination. This will enable us to test the hypothesis that
a shift to alternative, arsenic-low or arsenic-free water sources as part of a
mitigation program will not imply an increased contamination of alternate water
Source.

Training of field staff

Training of field team. Extensive training will be given to the ficld team on arsenic,”its
health consequences and skin lesions. The training will be conducted by the staff of
ICDDR, B, and assistance will be sought from DCH, NGO- Forum and NIPSOM. The
training will especially be focused on how to identify arsenicosis patients.

Training for FRA and Shastha Sebika (SS, BRAC). Training will be given about the
details of origin and extent of arsenic poisoning in the ground water of Bangladesh. On
the second day the FRA and SS will learn about the technique of testing of arsenic in the
field using field kit. Later more lessons will be provided on how to collect the water
samples, transport and storage.

Training of Medical Officers. Training will be given on arsenic and its health
consequences at Matlab Training Centre. The training will be conducted by the staff of
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ICDDR, B, with assistance from DCH and NGO- Forum. The training will be
concentrated on how to identify arsenicosis patients. First, the training will provide
details about the origin and extent of arsenic poisoning in the ground water of
Bangladesh, health aspects of arsenicosis, and identification of patients. Second,
theoretical and practical training will be provided in identifying arsenicosis skin lesions.
This training will include patients with different skin manifestation, i.e., keratosis,
melanosis and/or leucomelanosis. The participating physicians will examine the
identified individuals and classify the skin lesions as arsenic-related lesions, suspected
arsenic-related lesions and not arsenic related skin problems. A competent dermatologist
will also train the physician in order to have the different diagnoses (DD) for arsenic skin
lesions, i.e., Addision’s disease, cirthosis of liver, pellagra, excessive exposure to sun,
xeroderma, comns, warts, etc. Later the physicians can train the field teams in order to
identify suspected individuals in the field. i
: &
Role of Dermatologist. A competent dermatologist will be recruited for the study. He will
train the study personnel on identification of arsenic related skin lesions and he will also
validate randomly selected sub-sample of arsenic lesions, diagnosed by health workers
and physicians.

Skin screening in the field

Trained field teams with male and female field research assistant (FRA) will perform a
clinical screening of skin manifestations in the entire study population from 5 years of
age and above (approx. 190,000 population, 97,000 in the first phase). The community
health research workers (CHRWs) will introduce the field team to the community. There
wilf be 10 teams (each consisting of one male FRA and one female FRA). The team will
move from village to village until the entire area is covered. Skin manifestations of
arsenicosis (melanosis, keratosis, leucomelanosis and hyperkeratosis) will be confirmed
following criteria developed in consultation with expertise in this field. They will work
for the whole Matlab DSS area encompassing 220,000 population after finishing the
intervention area. Individuals with skin lesions will be invited to the Matlab central health
facility for confirmation by physician. The diagnosis of skin lesions by the physicians
will be validated by the dermatologist in a randomly selected sub sample of cases.
Screening of skin changes will precede the screening of arsenic water concentrations in
tube wells, but will be closely linked in time to avoid possible biases. Photographs of the

~skin lesion will be taken by a digital camera under standardised conditions and used for

validation of the findings by an expert panel. The validation will be used for retraining of
the field staff and for quality control.

Measurement of blood pressure

The physician will further examine the individuals as well as measure blood pressure.
Blood pressure will be taken afier rest and relaxation for at least 15 minutes in sitting
position according to the protocol recommended by the World Health organization.
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Blood pressure will be measured 3 times by mercury column sphygmometer and the
Jowest value will be taken as the proper value. |

Assessment of arsenic in tube wells

Approximately 9000 tube wells (4500 in each phase) in the Matlab area will be screened
by use of Merck field kits, and tube wells with concentrations of arsenic above 50 pg/L
will be classified as arsenic contaminated. A field team comprising of a FRA (field
research assistant) and SS (Sastha Sabika, BRAC) will analyse tubewell water. This
screening of water will take place affer the screening of arsenicosis in order to avoid
biases. On the same occasion water samples will be taken and frozen for analysis by
atomic absorption spectrophotometry (AAS) at the ICDDR,B laboratory in Dhaka. The
initial semi-quantitative screening test is needed for the interaction with the community
members and initial mitigation activities. The AAS analysis is needed for the dose-effect
analysis over the whole range of arsenic concentrations in tube wells. A random sub-
sample of 600 tube well water samples will be selected for repeated examination by AAS
over time in order to study scasonal variation and time trends (quarterly testing). The
arsenic screening activities will be closely co-ordinated with the mitigation activities. The
initial advice on alternative water sources will immediately be given and discussed with
the affected household when the filed test kit result is ready. The strategy for the long-
term mitigation activities is summarised below.

Use of tube well water as drinking water

Information on use of tube wells (initiation of tube well, depth of tube well, GIS
coordinates of tube wells, start of use as source of drinking water) is partly available in
the current HDSS databases. These data will be checked on the household and individual
level in order to generate exposure data for a specific tube well as well as for all
individuals. For each individual a retrospective history of sources of drinking water will
be taken, based on field experiences from West Bengal. In addition, a 24-recall of water
intake will be taken. ‘ '

Assessment of nutritional status

Some information on nutritional status of the Matlab population is already available in
the Matlab databases (arm circumference on all children, weight of women 13-44 years
of age in half of the area). Additional information is needed to assess the modifying effect
by nutritional status on arsenic-related health problems. Anthropometric status (weight,
height) will be measured on all identified cases of arsenicosis arid two randomly selected
referents for case-referent analysis. '

Ascertainment of cause of death in the adult poputation
As part of the routine HDSS activities all deaths in the surveillance area are registered

and a structured interview is performed with the relatives in order to register the
symptoms preceding death or known diseases leading to the death of the individual. This
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1
information is used in a standardised way to classify the causes of death. The information
on cause of death is an integrated part of the HDSS databases.

Case-referent study of arsenicosis of skin

All identified cases from 5 years of age and above with arsenic-related skin lesions will
be identified as cases. Arsenic causes a variety of benign skin lesions including
hyperpigmentation, hyperkeratosis, leucomelanosis, and, more rarely, squamous cell
carcinomas (14). Referents will be randomly selected from the HDSS databases (from 5
years of age). :

Cases and referents will be invited to the Matlab central facility or, when appropriate, to
the sub-centres. Photographs will be taken of skin lesions under standardised conditions
and used for validation of the findings by an expert panel. Anthropometric measurements
will be taken (weight, height). Blood samples will be taken for haemoglobin assessment
by HemoCue® and for later analyses of relevant micronutrient status. The cases will be
carefully re-examined in order to identify suspected skin cancer. Blood pressure will be
measured, urine will be tested for glucose and protein, and evaluation will be done for
peripheral vascular disease and peripheral neuropathy. Patients with arsenic-related
diseases demanding proper treatment (e.g. skin cancers) will be referred to appropriate
level of care for treatment.

Laboratory analyses

Water samples from tube wells will be collected in the villages and frozen to 200,
thereafter transported to Dhaka and analysed for total arsenic by AAS at the ICDDR,B
laboratory.

First-morning urine samples will be collected with assistance from Community Health
Research Workers, frozen and stored in -86° C freezers. Samples will be transported on
dry ice to Karolinska Institutet, Sweden for analysis of inorganic arsenic and its
methylated metabolites. These analyses will be conducted at Division of Metals and
Health, Institute of Environmental Medicine, Karolinska Institutet, Sweden (Professor
Marie Vahter). From the case-referent study all urine samples will be analysed for total
arsenic. In a subsample with elevated values (estimated to 75%) speciation will be
performed. In the clinical follow up of cases with skin lesions urine samples will be take
on a quarterly basis to evaluate the cessation of exposure to arsenic. We estimate that
two such follow up urine collections will be done per patient during a 2-year period.

Blood samples from the case-referent study will be analysed for S-zinc and selenium

(atomic absorption spectrophotometry). Parts of the samples will be stored for additional
analyses (folic acid, B-carotene).
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Sample size calculations

Cohort analyses. In the 220,000-population sample, 190,000 are 5 years of age and
above, according to our demographic surveillance, and included in the skin screening. A
conservative estimate, based on local data from other arsenic-exposed Bangladeshi
communities, indicates that 0.5% of the population may have arsenic-related skin
changes, i.e. 950 individuals. If the average exposure periods are 15 years and three
quarters of the population are exposed to “toxic” levels, relative risks for skin changes
among exposed (using 50ug/L as cut off for exposure) down to the level of 1.2 may be
demonstrated, and with a dichotomous stratification (e.g. by gender) down to the level of
1.3. This implies that the sample size will allow for stratification and still maintain
- enough power to demonstrate the anticipated and even lower relative risks.

If three years of data on pregnancies and reproductive outcomes are included in the
analysis, using a case-referent approach in the analysis, relative risks on the level of 1.4
may be detected for the outcomes miscarriage, stillbirth or neonatal death, respectively.
Including a longer time period than 3 years provides more pregnancies for the
retrospective analysis and increases the power. The disadvantage may be a potentially
decreased quality of the exposure information. ' ‘

A 5-year retrospective cohort analysis of cancer and cardiovascular deaths would allow
for a detection of excess risks on the level of OR 1.4 and 1.2, respectively, given the
mortality reported in those diagnoses 1996-2000 and a cut-off exposure level of 500
pg/L. If the duration of exposure and the latency periods so allows a longer period for the
analysis may be included. :

Case-referent analysis. Assuming that 75% of non-cases are “exposed” (e.g. 10 arsenic
levels >50pg/L) and that 2 referents are selected per case of skin lesions an OR of 1.2
may be detected. If stratifying into two groups, e.g. by sex, an OR of 1.3 may be detected
(given that «=0.05 and 1-$=0.80). The sample size in the case-referent study will suffice
to detect any clinically relevant differences between (two) groups in hemoglobin, S-
ferritin, S-zinc and S-P-carotene, according to our experience and available information
on serum levels and variances from anemia studies in Bangladesh.

A random sub-sample of water from 600 tube wells will be assessed repeatedly on a
quarterly basis in order to monitor time trends and evaluate seasonal variation. This
sample size will allow a detection of overall seasonal differences of 30 ng/L (based on a
mean of 212 pg/L, and a SD of 184 pg/L). "

After a short period of mitigation activities, e.g. when 1/10 households have shifted to
alternative water sources, a difference of a few percent in the point prevalence of
diarthoeal diseases caused by the intervention may be detected (presuming an overall
point prevalence in under-five children of 8%). '

Exposure assessment. Arsenic exposure level will be categorized on different levels and
will account for duration in order assess dose-effect relations.
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Design Population Outcome, Exposure Proportion Lowest Sample size
estimated level exposed  in | detectable -
number of cases population RR (ﬁgurg !
: for phase 1 ;
between
brackets)
Cohort 190,000 Skin lesions | >50 pg/L 75% 1.17; 95% CI | Total population
(0.5% of the | 1.01-1.36; surveyed
sample = 950) (1.3) .
Cohort, | 19,000 Miscarriages (n = | >500 pg/L 10% 1.37; 95% CI |Case  referent
case- pregnancies (3 }662) ' 1.02-1.82; analysis: 662
referent | years of (2.0) cases , 1324
surveillance) referents
Cohort, 19,000 Stillbirths >500 ug/L 0% - 1.40; 95% CI | Case-referent
casé- pregnancies (3 | (n=3551) _ 1.02-1.91; analysis: - 551
referent | years of (2.0) cases,’ 1102
surveillance) referents
Cohort, 17,300 live | Neonatal deaths [ >500 g/L 10% 1.36; 95% Cl { Case-referent
case- births (3 years | (n=702) 1.03-1.80 analysis: 702
referent | of surveillance) (1.8) cases, ; 1404
' ’ referents
Cohort ICDDR,B Cancer  deaths |>S00  pg/L | 10% 1.37; 95% CI | 5  years
surveillance >]4‘ years of age (assunjmg 1.03-1.82; survelllance
1996-2000 during last 5| sufficiently (1.55) 675.000
' years (n=425) long ' il
exposure) person years
Cohort ICDDR,B Cardio-vascular  |>500 pg/L 10% 1.23; 95% CI 15 £ years
surveillance deaths > 14 years 1.00-1.51; surveillance,
1996-2000 of age during (1.46) 675.000
last S5 years i
(n=840) person years
Case- 190,000 Skin lesions, n = [>50 pg/L 75% 1.20; 95% CI {950 cases, 1900
referent 950 ' 1.00-1.45; referents. When
(1.3} stratifying for 1

background
factor OR > 1.3
detectable

* Phase 1. study in the 110,000 population with 97,000 individuals >4 years.

Arsenic mitigation intervention by BRAC
BRAC, one of the largest national non-governmental organizations, has a proven capacity

for field-level

programrme

implementation,

socio-economic research,

a strong

institutional network and experience in training community members in testing tube well
water for arsenic. BRAC’s action research on community based arsenic mltlgatlon
includes the following major components.

The safe water option implementation plan

1

This component of the project aims at installing safe water options in arsenic affected
areas in Matlab. Priority will be given to villages where the arsenic problem is acute. The
safe water options will be installed after testmg of tube wells is completed and the
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alternative options are evaluated. Monitoring of the water quality and social acceptance
of the alternative options will be carried out during the project period.

Situation analysis and partiCipatory decision making

The BRAC Community Health Workers from each village in the area will be jointly
trained by BRAC and ICDDR,B in the health effects of arsenic, arsenic testing, and
alternative water sources. This training will also be co-ordinated with the government
arsenic project BAMSWP. ICDDRB and BRAC staff will jointly perform the testing of
tube wells, described above. Villages meetings will be held with a cross section of
‘villagers as part of the testing process. Once all tube wells have been tested, the results
will be presented to the village community in a second meeting. At that meeting,
alternative sources of safe drinking water will also be discussed. A limited list of
solutions is approved by the project and will be promoted. This list of options may
change over time, if indicated and advised by government and other stakeholders. Since
villagers have little or no experience with alternative safe water sources, demonstration of
different alternative safe water systems will be done, with no cost to the community.
However, the community would decide where the system would be located, and commit
themselves to maintain the system.

System implementation

Identified alternative safe water options will be construction of BRAC’s Technical
Advisor. BRAC engineer will oversee the construction and commissioning of the
process.

.

Table. Different safe water options initially selected for the project.

Option Water sources Location Families sei‘ved
Pons sand filter (PSF) Surface water Community 40-60

Rain water harvesting (RWH) Rain water Family : 1

Two chamber treated unit Surface water Community 6-10

Safi filter Ground water Family |

Pond and sand filters. In areas where deep tube wells are not feasible, it is possible to
treat surface water from ponds, that are exclusively reserved for drinking purposes and to
make it safe for drinking and cooking. DPHE, supported by UNICEF, has designed a
community-based slow sand filtration system, called pond sand filter, which can remove
bacteria from surface water by filtering it through a large tank filled with sand and gravel.
It is now being successfully used in arsenic-effected areas. Community members must
periodically clean pond sand filters by washing the top layers of sand. ;

Deep wells. Deep wells, deeper that 80 meters, are free from arsenic. Dhaka city water
and the water sources of the southern part of Bangladesh {(where salt water enters the
shallow aquifer). are therefore mostly free from arsenic. Although more expensive than
shallow wells, deep wells could be an alternative. If such wells are dug carelessly, there is
a possibility of “shunting” the aquifers and allowing water from the higher, arsenic-
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contaminated aquifer contaminate the lower aquifer. It is unclear whether, in a longer
perspective, pumping would increase the arsenic content in those wells.

Rainwater harvesting. Like pond sand filters rainwater-harvesting systems have been
used in the coastal districts for years, and are being introduced in arsenic-affected areas.
Rainwater harvesting system use a tin rooftop or sometimes a sheet of plastic, to collect
rainwater and store it is large cement tanks. Users let the first few minutes of rainfall
without collecting the water, to clean roof and gutters. Once in the tank, the rainwater can
be safely stored indefinitely without being contaminated by bacteria. With a large enough
tank, a family can store enough water for drinking and cocking all through the dry
season.

Monitoring of water quality and use of water. Water quality of all alternate safe water
options will be monitored and tested, especially for diarrhoeal pathogen contamination.
BRAC staff will visit each village on a regular basis to monitor the operation and
maintenance of alternative water systems and motivate to promote safe water use. After
distribution or construction of any option among the villagers it requires continuous
monitoring of the use of each and every option at least for few months because people are
used to the tube well water and may find the alternative options more complicated.

Evaluation of impact and possible negative consequences of intervention

The operation and maintenance of the alternative water systems will be monitored by
BRAC, see above. The shift to alternative arsenic-free water sources might imply an
increased exposure to pathogens that could result in increased rates of diarrhoeal diseases
in vulnerable groups, i.e. infants and children. The occurrence of diarrhoeal diseases is
monitored as par of the health and demographic surveillance, by monthly home visits and
interviews. The occurrence of diarrhoea!l diseases in children of households with new
water sources will be compared to households without such changes, considering possible
confounding, e.g. by age. '

U
Ly

Potential impact

This project will generate new knowledge on doses of arsenic exposures and effects on
health, i.e. the occurrence of skin lesions and negative reproductive outcomes, such as
miscarriages, stillbirths, and neonatal mortality. The toxic effects on skin will be
evaluated in relation to age, sex, and nutritional status. Further, the studies will provide
answer to the question if the arsenic contamination of the drinking water already is
resulting in excess mortality among adults. Such information is much needed in the
discussion and forecasting of the arsenic-related health consequences in Bangladesh. The
results would further give a solid epidemiological platform for a better understanding of
the speed by which arsenic-related diseases and health manifestations develop in the
currently arsenic-exposed Bangladeshi population, and the effect of an arsenic mitigation
intervention. ICDDR,B and the Matlab surveillance system offer unique possibilities for
such studies. Due to the already collected health data of that system the answers to these
important questions may be provided within a 2-year project period.
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. Facilities Available
Describe the availability of physical facilities at the place ‘where the study will be carried out. For clinical
and laboratory-based studies, indicate the provision of hospital and other types of patient’s care facilities
and adequate laboratory support. Point out the laboratory facilities and major equipment that will be

required for the study. For field studies, describe the field area including its size, population, and means of
communications. (TYPE WITIIIN TIIE PROVIDED SPACE).

The Matlab research and services infrastructure is presented in the text above. These
facilities are unique and make this project possible. The health and demographic
surveillance system will provide a lot of the necessary information needed. A strong
research team has been formed with strong competence in epidemiology, arsenic
epidemiology, nutrition, clinical sciences, reproductive epidemiology and biochemistry.
Excellent partners have been identified in the area of arsenic mitigation (BRAC) and
arsenic biochemistry (professor Marie Vahter, Karolinska Institutet). The ICDDR,B
biochemistry laboratory has already an AAS equipment for arsenic analysis (only total

arsenic), but the procurement of another AAS equipment would considerably increase the
capacity. :

Data Analysis | R

by other professionals. Specify what statistical softwares packages will be used and if the study is blinded,
when the code will be opened. For clinical trials, indicate if interim data analysis will be required to

\ Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or
|
1 monitor further progress of the study. (TYPE WITHIN THE PROVIDED SPACE).

The investigators will review all questionnaires and data forms for accuracy, consistency
and completeness. After editing, data will be entered for editing and cleaning. Periodical
i checks will be performed by running and reviewing frequency distributions and cross-
| tabulations. The HDSS has a series of data quality controls that will further ensure the
| completeness and correct identities of the information. Cohort analysis, and multivariable
' modelling of doses and effect will be done by use of SPSS 10.0 or other appropriate
1 software, as well as case-referent analysis and logistic regression modelling.

The modelling of doses and effects will include some different optioﬁs in order to
demonstrate alternative approaches and how robust the estimates are. It will include
calculations of standardized morbidity ratios (SMR), standardized rate ratios (SRR), and

|
|

}* Cox regression analyses catering for possible influence by age, sex and other
i confounding factors.
|

|
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Ethical Assurance for Protection of Human Rights

Describe in the space provided the justifications for conducting this research in human subjects. If the study
needs observations on sick individuals, provide sufficient reasons for using them. Indicate how subject’s
rights are protected and if there is any benefit or risk to each subject of the study.

The study will include invitation for testing of tube well water, inspection of skin for
arsenic skin lesions, and, in a sub-set of the population, blood sampling for
micronutrients, and urine sampling for arsenic analyses. The water testing and the
screening for skin lesions will benefit the parsons in the affected households and proper
advice will be given to affected households and individuals. The blood sampling is not of
immediate benefit to the individual participant, although the assessment of haemoglobin
may be useful for anaemic individuals who may benefit from iron therapy. The urine
sampling is not of immediate benefit to the participants, although the assessment of total
arsenic will be useful for some individuals in getting further advice to change to arsenic-
free drinking water. However, due to logistic reasons there will be a delay in the analysis
of arsenic in urine. Informed consent will be sought, and participants will be free to
refrain totally from participation or from some part of the study. The study is linked to a
mitigation activity for which a major national NGO, BRAC, is responsible. To benefit
from that activity will not be conditionally linked to the participation in the study. The
proposal will be reviewed by the Ethical Review Committee at ICDDR,B, Dhaka,
Bangladesh. '

Use of Animals

Describe in the space provided the type and species of animal that will be used in the study. Jjustify with -
reasons the use of particular animal species in the experiment and the compliance of the animal ethical

guidelines for conducting the proposed procedures.

Not applicable .
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Literature Cited

- Identify all cited references to published literature in the text by number in parentheses. List all cited

references sequentially as they appear in the text. For unpublished references, provide complete
information in the text'and do not include them in the list of Literature Cited. There is no page limit for this
section, however exercise judgment in assessing the “standard” length.
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Dissemination and Use of Findings

Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication
is anticipated: working papers, internal (institutional) publication, international publications, international
conferences and agencies, workshops etc. Mention if the project is linked to the Government of Bangladesh :
through a training programme.

i
The findings will be communicated to other actors and stakeholders in the area of arsenic
contamination of ground water and its health effect in Bangladesh. This will be done
through reports (more popular as well as scientific reports) and through a workshop with
invited participants at the Matlab training Centre during the second year of the project.

The findings will be used for the projections of health effects caused by the arsenic
catastrophe in Bangladesh (burden of arsenic-induced diseases, disabilities and death).
The findings will also be used in order to recommend appropriate actions in order to
protect foetuses and newborns, in order to plan some aspects of the health services to
arsenic-exposed communities, and in order to evaluate appropriate alternative ‘water
sources.

A narrative and a financial report will be submitted to the funding partners every 6

months. After completion of the project (at 24 months) a final report will be submitted to
donors within another 2 months. A ‘

Collaborative Arrangements ;

Describe briefly if this study involves any scientific, administrative, fiscal, or programmatic arrangements
with other national or international organizations or individuals. Indicate the nature and extent of
collaboration and include a letter of agreement between the applicant or his/her organization and the
collaborating organization. (DO NOT EXCEED ONE PAGE)

The mitigation program will be coliaborated with Research and Evaluation Division,
BRAC, Bangladesh (Director research, Dr Mushtaque Chowdhury). BRAC, a non-
governmental organisation, has initiated an arsenic mitigation program. The organisation
has gained considerable experience of field-testing of tube wells by field kits used by
trained village -health workers (VHW). BRAC has been running projects with
UNICEF/DPHE (with partlmpatmn by Grameen Bank and Dhaka Community Hospital)
to involve communities in finding safe sources of drinking water once unacceptable
arsenic levels in tube well water have been detected. :

The arsenic biochemistry is collaborated with professor -Marie Vather, Institute of
Environmental Medicine, Division of Metals and Health, Karolinska Institutet,
Stockholm. Professor Marie Vather is a leading expert on health effects of arsenic
exposure and arsenic biochemistry. She has been involved in the planning of the project,
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and will be responsible for overseeing the arsenic biochemistry activity. Her Iabofatory
will be running the analysis of the urine samples.
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Course co-organiser and teacher at 5 credit course in nutritional cpldemtology at Umed University
(1997- 1998). ,

Production of the text book "Epidemiology for Public Health” (by Lars Ake Persson and Stig Wall)
based on the teaching experiences and international courses during the 1980s and 1990s.. See
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entire arsenic-related HDSS system, the GIS application, and will be involved in the
analysis of arsenic effects on reproductive outcomes and mortality outcomes; 3 months.
Our GIS expert recently left, he is being replaced; 4 salary months. :

Nigar Shahid will be involved in the analysis of reproductive outcomes; 2 months.

MA Wahed will be in charge of the arsenic analyses at ICDDR,B lab, and will provide
scientific and technical expertise on the assessment of arsenic and biochemical outcomes;
3 months. ’

Md. Yunus is senior public health physician and has the overall responsibility for the
Matlab health research program, including the clinical activities and the field activities;
3.5 months. i

!
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J Chakraborty is Senior Manager in Matlab, will guide and facilitate the implementation

of the project activities in Matlab facilitate the implementation of the project activities in -

Matlab. 5 months committed. i
HR Chowdhury is Senior Medical Officer and will supervise the clinical management of
patients with arsenicosis, 5 months. y

Four medical officers (2 male and 2 fernale) will be responsible for the exammatlon of

patients with skin changes and other arsenic-related health problems; 48 salary months.

Dr Mushtaque Chowdhury, Director of the Research and Evaluation Division at BRAC,
and Co-Investigator, will be co-ordinating the activities with the ICDDR,' B team,
coordinating the field activities for the arsenic mitigation. Professor Marze Vather,
Institute of Environmental Medicine, Division of Metals and Health, Karolinska
Institutet, Stockholm, will serve as Co-Investigator and will be respon31ble for the
analysis of the urine samples. :
- §

A field laboratory manager is in charge of the handling of the samples of urine, fwater and
blood, 12 months. The field manager is having the responsibility of coordinating and
overseeing the activities of the field staff, 24 months. A field research officer
(ethnography) is conducting the ethnographic interviews (12 months), superviged by the
social scientist. A clerk is managing the project office (12 salary-months). Senior Health
Research Assistants perform parts of clinical examination and take blood samples (24
salary-months), Field Research Assistants are performing the skin screening in the field;
totally 240 salary months. One Data Managing Assistant manages data entry (24 months),
supervised by'a data manager (8 months). The role of the ICDDR,B commuﬁlty health
research workers in the area is to inform about the project in each household, and to give
assistance in the field for the field team (78 salary months). 1,
Analyses will be performed of total arsenic in urine in individuals with arsenicosis and
controls, and in clinical follow up of the arsenicosis patients (total 2850 sarrbiples) and
AAS analysis of arsenic in tube well water (9000 tube wells plus seasonal follow up,
1800 samples). Analysis of Hb will be done immediately in Matlab and of
micronutrients later at a biochemistry laboratory. }

Funds are allocated for local travel Dhaka-Matlab and within Matlab and. for some
international travel, mainly for the contact with partners at Karolinska Institute.’
We propose the procurement of -86°C freezers. The very large number of samples
(water, urine, serum) makes it necessary to totally procure 3 freezers. The WHO budget
also includes funds for procurement of a AAS with auto sampler H-generator
(Hshimabzu, Japan). Configuration: Atomic Absorption Spectrophotometer, Furnace kit,
Auto sampler, High temperature burner head, Hydride vapour generatoir. Some
renovation is needed in the laboratory space in Dhaka and preparation of facilities for the
clinical follow-up in Matlab. ' 'E

The institutional overhead includes managing costs for the project in ﬁ?ancc and
personnel department, costs of managing the field site in Matlab and the clinical services
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linked to the project. (The lower rate in the Sida budget is motivated by the Slda/SAREC
—E . core contribution to the Centre).

The arsenic mitigation activity that is performed by BRAC is calculated based on their
previous experiences and adjusted for the population size and the estimated arsenic
contamination in the area. See separate budget sheet and description in the text above.

Other Support

i

Describe sources, amount, duration, and grant number of all other research funding currently granted to PI
or under consideration. (DO NOT EXCEED ONE PAGE FOR EACH INVESTIGATOR) 1

|
i

UNICEF 640,000 3 years |

USAID 20,000 - :
JHU 20,000 '

e i e a
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Check List

1
¢

After completing the protocol, please check that the following selected ifems

have been included.

1. Face Sheet Included

2. Approval df the Division Director on Face Sheet

3. Certification and Signature of Pl on Face Sheet, #9 and #10
4. Table on Contents

5. Project Summary

6. Literature Cited

7. Biography of Investigators
8. Ethical Assurance
9. Consent Forms

Detailed Budget
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ARSENIC AND HEALTH. Budget ICDDR,B, and BRAC (mitigaticn component)

Matlab, 220,000 popuiation Project period 24 months o o
Sida contribution approximate, depending upon exchange rate (calculated for 1 USS=10 SEK). Salary increase atier 1 year 2.5% included. © =~ R

- *Balaries incl. benefits'and tixes™ " Rate/m Person-months/units Cost ] Total
Revised May 8. 2001. S Sida WHO ICDDRB/ Sida WHO ICDDRB/ cost
|Professional staff Name other other
Epidemiologist. Pl. D1° LA Persson 13125 - - 4.0 - - 53.156 53,156
Child heaith epidemioloaist Shams El Arifeen EE20 - - 1.0 - - 7,017 7.017
|Ciinizal scientist NOC” SM Akramuzzaman 1218 1.0 - 1.0 1.233 - 1.233 2.466
Sozizl scientist PE- |Aboas Bhuiva 9081 1.0 - 2.0 .8.205 - 16,409 27,614
INutrition epid. consultant P4 Sva-Charlotte Ekstréom 48587 2.0 - 1.0 9 451 - . 4725 14,176
Ciinical scientist NOC” Md Khaleaquzzaman 147% .20 - - 2,979 - - 2,979
Arsenic epiderniologist, NOC™ |Mahnfuzar Rahiman 1016 15.0 6.0 3.0 15,431 8,172 . 3.086 24 689
[Demograoher. P5 Peter Kim Streatfisld 11877 1.0 - 2.0 12,025 | - 24,051 36.076

- 13I8 expert. NOZ® To be named 10186 2.0 - 2.0 2.057 - 2,057 . 4,115
| Seniar scientist NOD Nigar Shahid 1858 1.0 - 1.0 1.88% - 1.881 3,782
Head, arsenis lab NOC” [Mr Wahed 1505 1.5 - 1.5 2,286 - 2,285 | | 4,571
Head. Mattab Md Yunus 2475 1.0 - 2.5 2.508 - 6.265 8,771
Senior manager, NOC* J Chakraborti 14867 1.5 1.5 2.0 2.228 2,228 2,971 7,427
Senior physician, NOC* Hafizur R Chowdhury 1125 1.0 2.0 2.0 1,138 2,278 2,278 5,685
Consukani. Dermatologist To be named 500 2.0 1.0 1.0 1,013 1.000 1.000 3,013
Medical officers {mate & femaid To be named | 659 24.0 6.C 18.0 16,014 | 4.003 12,010 32,027
Subtotal professional staff 78,447 15,6582 142 426 237,855
Field staff :
Field laboratory manasement. GS5 251 8.0 - 3.0 3,198 - 1,066 4,285 |
Field manager, NOA | €59 24.0 - - 16,014 - - 16.014
Fielo research officer, ethnography G56 456 2.0 4 6.0 923 1.847 2,770 5,540
Clerk/Agmin Assistant, CSA Matlab, G5« 268 40 8 - 1,089 2,178 - 3.268
Senior Health Research Assistani, GSa 259 12.0 6 5.0 3,268 1,634 1,634 6,537
Field Research Assistants, water coliection.GS3 225 12.0 2 - 2,734 2,734 - 5,468
Field Research Assisstant. skin screening. GS3 225 150.0 45 45.0 34,172 10,252 10,252 54.675 |
Data Managemen:. GS6 | 455 4.0 2 2.0 1,847 823 g23 3,654
Data Manaoement Assistant, GS 3 225 18.0 5] - 4,101 1,367 - 5,468
Community healtn workers, G52 189 35.0 18 24.0 6,889 3,445 4,593 14,926
Subtotal held staff 74,235 24,380 21,238 119,854

[Rate § | | ] | [ | J -]

'‘Operating expenses

R ’ o~




Lab supplies water coliection J 2000 - 2,000
Lab As species urine Karolinska 15 800 0 0 13.500 - 13,500
Lab As total in urine Karplinska 5 2125 725 0 10.625 3.625 - 14,250
As field test screening 0.25 8000 0] 0 3,150 - - 3,150
As in water. AAS (ICDDRB) 3 6400 2600 1800 18.200 7.800 5400 32,400
Anatyses Ha. zing & 1275 G 0 7.650 - - 7.€50
Analvses seienium. folic acid beta carpiene 10 0] 0 1275 - - 12,750 12,750
Subtotal coerating expenses | 56,125 11,425 18,150 &5,700
|
Travel f | l
Local travel. in/between Dnaka Matlab | 1.000 500 | 1.000 2.500
Intemationa! iravel | I 1apo] 2| af. 2 2.800 - 2.800 | 5,600
Subroial trave! ) 3,800 500 3,800 8,100
1
Capiwal expenditure l
Digral camera for documenting skin lesions 800 i} 0 0 800 - - 90)
GIS additional equipment and software 1500 1 0 1 1,500 - 1.500 3,000
Freezer for samples -86 depree C 10000 i 1 1 10,000 10.000 10,000 30.000
AAS 45,000 45,000
Renovation of lab for AAS 2.000 2,000
Preparation clinical foliow up room Matlab 5,000 5,000
Subtotal capitsl expenditure | | 12,200 57.000 16,500 85,000
Other expenditures |
Priniing. photocopies [ 1,000 | 250 - 1.250
Training and dissermination 2.000 500 2,500
Communication (e mai! fax phone) | 1,000 750 | 1.750
Unforeseen expengitures l I 1.000 500 | 1,500 |-
Subtoral other expenditure 5,000 2,000 - 7,000
Direct cost _ ! l I | 231,007 110,887 202,114 544,108
Level of institutional overhead | | 15% 25% 25%
Institutional overnead cost | | 34,657 27.747 50,529 112.926
BRAC mitigation component (see separate sheet) | 72.510 60.110 - 132,620
Total ) | | 33E,16B 198,843 252,643
Grand total | 789,655
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- free water. This part of the study would be done in collaboration with BRAC.

| = ;

Invéstigator: Last, first, middle Persson” Ake Lars

International Centre for Diarrhoeal Disease Research, Bangladesh
Voluntary Consent Form
(Cross-sectional survey)

Title of the Research Project: Arsenic in tube well water and health consequences

Principal Investigator: Prof. Lars Ake Persson

i
i
A
i
i
1
1
|

In Bangladesh, water of majority of the tube wells is contaminated with arsenic the levels of Wthh
exceed the WHO recommended safe limits of 50 pg/L. The arsenic content of water of some tube
wells from all areas of the Matlab Surveillance System of ICDDR,B was tested in 1997 and 2001. It
was found that water of aver 3/4™ of the tested tube wells contained arsenic in quantities that exceeds
the WHO-recommended safe limit. High level of arsenic in drinking water may cause many health
problems including various types of skin lesions, reproductive and cardiovascular diseases, and even
cancers. These problems are more common in relatlvely younger males and in those suffermg from
protein energy malnutrition. C b

We are conducting a. research study, and the main purpose of our study are to measure the levels of
arsenic in the tube well water and to examine if people have arsenic-related health problems such as
skin lesions. We would also investigate if some factors such as general health and nutritional status of
people influence arsenic toxicity. Results of this study would help determine arsenic-related health
problems and to determine preventive measures against them. i

H
After determining the arsenic content in the tube well water, we would meet people in your
community to discuss about its preventive measures including discussion on the ways to get arsenic-
i
We request for your permission to enrol you and your family members older than five years.into our
study. We will examine you and your family members for arsenic-related skin lesions, which would
take about 30 minutes. We may refer you and/or your family members to Matlab Health Centre for
further examination by a physician, and if we do so, we would bear the travel costs. i
We assure you that all information obtained from you and your family members including findings of
physical examination would be kept strictly confidential, and none other than the investigations of this
study will have an access to the information. é
There is no risk involved in the examination of the skin. You may decide not to partieipate in the
study or parts of the study, and may also withdraw from the study at any time without affecting any
service provided to you and to your family members by the Centre. You may or may | not get any
direct benefit by participating in this study; however, the information obtained is likely to help protect
the society from arsenic toxicity. 1

i
If you are w1llmg your and your family members’ participation in the study please mdlcate that by
putting your signature or left thumb impression in the specified space below. ;

EFE A -

Thank you for your cooperation.

n-«:_-; et

Signature of Interviewer Signature /thumb impression of the Signature of Witness
participant or guardian of the participant

R e Y S—

Date: Date: Date:
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Investigator: Last, ﬁrst, middle - Persson Ake Lars .

International Centre for Diarrhoeal Disease Research, Bangladesh
Voluntary Consent Form (Referent for further examination)

Title of the Research Project: Arsenic in tube well water and health consequences {

Principal Investigator: Prof. Lars Ake Persson

Thank you for participating in the study and coming today to the clinic. Let us remmd you about the
purpose of the study in case you do not remember. 1

The purpose of our research study is to understand if and to what extent, arsenic- éontammated
drinking water has resulted in adverse health effects, especially skin lesions in the population. We will
also study if other factors such as general health and nutritional status help protect people against the
arsenic toxicity. Such information will be useful for prevention of arsenic-related health problems in
Bangladesh. i
We request you/your family member to help us by participating in the study. We have not found any
arsenic-related skin lesions during your physical examination, but we would liké to examine your
general health and nutritional status for the purpose of our study. We will similarly examme general
health and nutritional status of other people who have suspected arsenic-related skin lesuins

A medical doctor at the Matlab Health Centre will examine your general health, measure your blood
pressures, and examine your skin. A trained senior research assistant will collect 4.0 ml blood (less
than one teaspoonful} from a vein of your forearm under aseptic precaunons There is mlmmal risk
associated with this procedure, and you will feel momentary mild pain during the needle prick. The
blood will be examined for haemoglobin concentration, and levels of some vitamins and mmerals We
will also request you to provide us with small amount of your urine (about 5.0 ml i.e. one teaspoonful)
for determining presence of arsenic. If you have arsenic-related discase(s) that requlre proper
treatment, we will refer you to appropriate health care facilities. !
'i

We assure you that we shall strictly maintain conﬁdennahty of the 1nformat10n we:collect from
yow/your family members, and none other than the mvestlgators of this study would have an access o
the information. ;
i

Your participation in our study is voluntary. You may decide not to participate in the stmr:ly or parts of
the study, and also to withdraw from the study at any time without affecting any of the services
offered to you and your family members by the Centre. i

:

You may ask any question about this study, and I shall be happy to provide answer to them. If you .

have any problem or further question you may also contact your healthy care worker or Dr. Hafizur
Rahman Chowdhury at the Matlab Hospital of ICDDR, B or Prof. Lars Ake Persson in Dhaka at the

following phone number 9885153. |

- ]
If yow your family member is willing to participate in the study, please sign your nam;e or give left
thumb impression below. , i

}

|

. d
Signature of Interviewer Signature /thumb impression of the Signatq}'e of Witness
participant or guardian of the participant i

Date: ‘Date: Date:
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Investigator: Last, first, middle Persson Ake Lars

]
International Centre for Diarrhoeal Disease Research, Bangladesh G
Voluntary Consent Form (Cases for further examination) 4
!
1

Title of the Research Project: Arsenic in tube well water and health consequences

Principal Investigator: Prof. Lars Ake Persson

Thank you for pamClpatlng in the study and coming today to the clinic. Let us remind you about the
purpose of the study in case you do not remember. :

The purpose of our research study is to understand if and to what extent, arsenic-coiltanﬁnated
drinking water has resulted in adverse health effects, especially skin lesions in the populatio'n We will
also study if other factors such as general health and nutritional status help protect people agamst the
arsenic toxicity. Such information will be useful for prevention of arsenic-related health problems in
Bangladesh. {
i
Our recent investigation showed that the tube well water in your area contains high amount of arsenic.
In the recent examination at your home we found skin lesions in you/ your family member(s) that
could be due arsenic. If you agree your/ your family members’ participation in the study, a medical
doctor will examine your general health, measure your blood pressures, and further examine your/
your family members’ skin lesions. We will take pictures of your skin lesions using a camera for final
diagnosis by an external expert. A trained senior research assistant will collect 4.0 ml biood (less
than one teaspoonful) from a vein of your forearm under aseptic precautions. There is minimal risk
associated with this procedure; and you will feel momentary mild pain during the needle prlck The
blood will be examined for haecmoglobin concentration, and levels of some vitamins and m1ne,rals We
will also request you to provide us with small amount of your urine (about 5.0 ml i.e. one teaspoonful)
for determining presence of arsenic. If you have arsenic-related disease(s) that require proper
treatment, we will refer you to appropriate health care facilities. !

]
Y
We assure you that we shall strictly maintain confidentiality of the information we collect from yOu.

All records from this study at the Matlab Hospital or the Dhaka Offices of ICDDR,B will' be kept
under lock and key and only the researchers responsible for this study will have access to the

-information. The study records will not have your personal identification, and we would use a code

number instead. ;

}
“Your participation in our study is voluntary. You may decide not to participate in the study, and also
‘to withdraw from the study at any time without affecting any of the services offered to you and your
family members by the Centre. You may ask any question about this study and I shall be happy to

provide answer to them. If you have any problem or further question you may also contact your
healthy care worker or Dr. Hafizur Rahman Chowdhury, at the Matlab Hospital of ICDDR, B or Prof.

‘Lars Ake Persson in Dhaka at the following phone number 9885155.

l
If you/ your family member is willing to participate in the study, please sign your name or gf:«e left
thumnb impression below. \

Signature of Interviewer Signature /thumb impression of the Signature of Witness

1
]
y

!

participant or guardian of the participant

Date: _ Date: Date:
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Draft questionnaire for pilot testing 1
26/08/01 !
¢
(ADRAFT OUTLINE FOR QUESTIONNAIRE ‘L
IArsenic in tubewell water and health cconsequences i
i
]
_ 3
% ARIE SelslEe TR G WAAE AT | SR TE Q98 ST AR e ara 2@ -;q
SO AR 32 (S AT 8 R § Lottt
Vlnterviewer: Please record the following ‘;
1. VIHng T CSRLIIE ST R PP PPLD ;
2. Union ; —ereeeennsnens ................. e 1&
3. Date ofinterview: .................................................................................. 1
4. Interviewer name 11
5. Time of commencement of the interview: e, !
i

6' Tlme Of ending Of thinterview: ...................................................................

Notes if AILY:D cooeeeesrs i

[ b

i ) e

i
i
(Note to interviewer: The next pages refer to houses lived in and water sources during the years in each house. The

purpose is to identify each house a participant lived in, the major water sources used in the house, and significant
changes in the water sources such as a new tube-well.} :
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L} PARTA SubjectCode:/_/_ /:/ [/ [ .
QUESTIONNAIRE FOR SKIN LESION : ;

l1a. Does the participant show signs of hyperplgmentatlon hypoplgmentatlon of skm or
‘both? (Yes=1, No=2) é i/

!
1b. If participant has pigmentation changes write down the extent of it in this area {where

was it most prominant?) (Body=1, Trunk=2, Palm=3, Sole=4) _ { ',

tc. If participant has ﬁigmentation changes, write down the extent of it in this arca
(where was it most prominant?)

1
L
No pigmentation=0, Melanosis (early stage)—Z Hyperpigmentation=3, }
Hypopigmentation=4, Both occurring side-by-side=5) !
2. If participant has pigmentation changes: (Yes=1, No=2) [/
2a. SR WAE goUN T (AF 42 BB 7t (7 Fieales (9=9)? 4 [ 17
b, > (o TN AAN TN Tt it facafee (36 MA)e N,
2¢. ©9R SR I IS feEe .
3. 51w 2 e o R AT G T AR T ’1 L
(Improved=1, Worsened=2, Not changed=3) E
4. Does the participant shows the signs of kerotoses on the palms or soels or both,’and or

other areas (s). (please enter responses here, Ys=I, No=2) o/

4a. If the participant has kerotoses, write down the extent of it in this area (where was it
most prominent or marked) i

I
(Palms=1, Soles=2, Both=3) : Ao
5. If participant shows signs of kerotoses: Is it nodular, elevated or flat? !
(Nodular=1, Elevated=2, Flat=3) ® I
6a. F© T2 S TR AT QP *E 29T AW TF] FLAA? 11/
6b. =t (N TEAT QAW GF WG @ Refai ey IO
6c. TAF THFR AR T© o It 1
;
i
i
|
|
]
4
t
i
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PART 2. QUESTIONNAIRE for First Clinic Visit (performed by phvsmlan)

O Participant has no skin lesions — Go to Physical Exam

Physicial Examination for Skin Lesions

Melanosis Palm Sole Trunk Y
Spotted i
Diffuse 2
Keratosis i
Spotted .
Diffuse ‘
Leucomelanosis |
Spotted !
.| Diffuse }
Hyperkeratosis i
Spotted i
Diffuse
4
Physical Examination Protocol :
Clubbing
Present/Absent
Vyanosis i
Present/Absent :
Basal ;
Present/Absent :
i
Vascular System '
Right Extremity Left Extremity
Blood Pressure :
Systolic Diastolic Systolic Diastolic
Edema ‘ 5
Grade as millimeters of depression at Grade as millimeters of depression at
distal shin just above anklc distal shin just above ankle
Pulse

Rate/minute

Rate/minute

Hepatic System

wf e | mm— ]

Hepatomegally
Grade as Cm below costal margin al mid-clavicular Ilne in
cxpiration) i
Asoites Absent :
Present '
Spider Telangectasias Absent i
Present i
Jaundice Absent :
Present '

1
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4 Neurologic System i
2 ' Right Lower Extremity Left Lower Extremity
Pinprick sensation Yes/No Yes/No .
Normal/Hypoethesia/Hyperesthesia/ Normal/Hypoethesia/Hyperesthesia/
Dysthesia . Dysthesia 4 :
Distribution
dermatomai/stocking-glove dermatomal/stocking-glove
Kinaesthesia ’ i
Normal/Abnormal Normal/Abnormal  :
[
L]
|
{
. :
Standing height (m) N AN A
Weight (kg) It
Ambient temperature (deg. C) I A by
i,
Respiratory System 1
Preamble '
i
Q%R ORI sl wehv g epy e w1 crefd i waet A oo Bem e i
Cough '
1. SeAR T T e Yes No -
¢
2. T8 WH/IER ¥R WiHHg S S e Month Year é
f
3. 9era ficeq o= W @7 o7 g & e w9 9 Yes No i
Phlegm %
¥
4. 94EER Wy TS o T uim afefid o wie comme Yes : No
Periods of cough and phlegm ‘
5. 41 fon TR wEw: fB e a8 91 o (@ AwEa o el wfTe goen & Yes %No
If Yes ‘
4b. TR Qe Tl 5 AR eofEeee T Yes No 1
Breathlessness ¢
Sa. WO TIGTEIRG F6TE A A1 995 THre Bars (i & 2t Ty Yes fNo
If Yes -
5h. snofi i SeiR AR lEma AR 4R SR WHCS (I FATE Ty Yes | No
‘ If Yes i
Sc. reifs & wreiResis wam wiice 267 TT9 4H-F87 FEm wiew [ @@ e Yes | No
]
|
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Wheezing
6. 1% OF TEAT T T WP (AR I Grd T HD AD W TG

7a. G4 QT ¥ 9@ Ay W oA [F 4 @Y Ty
’ Yes

If Yes
7h. %EER TN Y oA T WEwR LH-adm TeiEe 4w e

7. 5% AF T WY WA A3 $BY GA] FAC RIS SRR 99 (S A9 &

Chest illiiesses
8. 7% for Tg@ MR [ WA @ T @ AR T P
A 9 ALE (FA IS TS AEAR?

If Yes
8a. (73 7H {3 w9 TF (AT TCOI?

ff Yes
8c. 1% &7 e TR fF @TMTR @ QIFN PR PUTEA?

Past illnesses
frre w3 el TE WeMS SN (@R TieR o wakEn
Oa. I (1= TS 70 T Wererd= Tt

9c. f57 727 4@ TR O F WS fom T 37 o Bk
(Bronchitis)

Qe "7 oTE A4W (S A5 (FIOE TS T ¢ TT A TS &l
(Pleurisy)

Tobagco smoking
10a. =i f& a== g@=i= Feame

if No
10b. W3 w52 afsfm sief 251 FomEs 7 2 m Faeeae

Yes No

Not ai)preciable

Yes

.
Z
=)

Yes : No

Yes

b

z
=

Yes
Yes ¢ No
Yes No

Yes ; No

Yes ? No
!

Yes No
Yes | No
Yes : No
Yes . No
i
Yes | No
=;
Yes ;No
%
Yes :No
q
1
exsmoker
... never smoked
:

[ R
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* 1f participant never smoked, omit question on smoking — Go to Spirometry

.o

[P

If participant is a smoker or is an ex-smoker, complete the table below:

ldc. wioifa a2 21 ot Twses s B | 14d. 53 Fm wm weify aew m w9 | 14e. sroif gftw e a@ swig
O RO FE [ AT T T DA YA I !
---------- biri i 4 1) gl 1 G\ :
---------- marketer cigarettes e L1 -\ -----——--- [day L
---------- hand rolled cigarettes -amameaeee [day i L* L\ 1
---------- hukkah - [day wemeeemmm- [day 1
g
L]
]
BIOLOGICAL SAMPLE
URINE !
|.  Was a urine sample taken from this participant? Yes No

2. Result of urinary protein test

3. Result of urinary glucose

]

4, Ifno urine sample could be obtained give an explanation. If participant has blood in urine ésk about

menstruation if female or about urinary tract infections or other possible causes if male.

5. If positive for glucose ask participant following questions

6. Do you have diabetes?

7. Do you have blood sister or brother who has diabetes? ~ Sister __ Brother ___ Don’t know

8. Do you have a mother or father who has diabetes?

?
|
i

i
Yes _ No___ Don’t Know '1

’

Mother  Father __ Don’t kﬁow o

9. At what age did you develop diabetes? Yrs. i;

i
BLOOD 1
1. Was a blood sample taken from this participant?  Yes No :

2. Ifnot, explain why blood sample could not be collected

o e | et

PHOTOGRAPHS OF SUBJECTS WITH SKIN LESIONS
1.  Were photographs taken of this participant? Yes No

2. Ifno, explain why photograph could not be taken

=




5
}
Draft questionnaire for pilot testing - g
- 26/08/01 i
y
1

PART 3. Questionnaire on Tubewell Water History
‘W@ﬁ’ﬂ@%mm%‘?ﬁmﬂ“ﬁl

1. &R TouW e &

Para /VIllage. . ..o _r
UTHOM 1ottt ettt e e e e et e e e e ;
i
i
2, SeifA @ SEIE] A (6 0S8 39, Wi Ay @ T, TS o 9 [ B (ATS T o FEE? i
- Just one i Sample
(FIUFR &= AH FAA? collected?
(Probe: What is it? For example, which tubewell, pond? What is the Iocatlon'?) Y N
¥, TS T, g4, 7 B1EN 72 i
" - More than one i
TQUET WM CQTF ST AT TATEN? ..o oo e 1
1
3. q4f% o Tor T e ' T i
et gem O3 qifTe A49 TEE oE cmﬁsmww@aaaﬁmmmﬂﬁmmmwrm
}
4
i
CURRENT HOUSE (first change in water source}) :
[Note: This page is for the current house. To know if there was a change in the water source while the
participant was resident in it. If there was more than one change then add separate pag for each c?anges].
' }
la. @8 qiEre AFFRW WAR FOAR GEE TN I FEERT e, ,
|b, T© T SICY W AR TER WM A FEEA?Z e g
1
Tubewell Identification number (ID) N S R Y |
Duration (years) : [
{
f
|
{
¥
!
:
]
]
i
!
!
§
.
g
!
‘ 7

T S

i
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X 2608m .
SR - SECOND TO LAST HOUSE (or house before last) |
I

AR *TED ST 2o Sielfy St (AR JFes ©id 90 ¢

|
. TEAH TfGa SIee WA caita IrRiceA? i
2 R ST ARTS W / Welm A% e 1% qF61, T @rd @ <, T T S (A T (A7
q Sample
-Just one i collect?
QFZ ETE A ? Y N

{probe: What is it? For example, which tubewell, pond? What is the location?)

............................................. — (Goto Q3) :

- More than one g

FEGTE! SR CUCP T CACDTT L !

Ja. e @ Affte Fo @@ AN TER? . "
Tubewell Identification number (ID) i [
Duration (years) [

!
¥
!
t
THIRD TO LAST OR PRESENT HOUSE :
1
SiTaq o] off AT SO WA ORGSR A TN | :
I
1. ¥R AfGn s qf%a wnest st A Arven? "
VLA oot e '
L1 To] 1 N PP
2 7 qfGTe ST w3 e e e F 9, mﬁamcﬁw%wcwwm
.? Sample
- Just one . collected?
oeR e fesy p Y N
(probe: What is it? For example, which tubewell, pond? What is the location?) ;
............................................. — (Goto Q3)
- More than one )
TOOTET BEH (UTE B AW TALTTD .. iiiiiireireere e e mieiieans i
I
3t e Afers WA @z o MG T & 9T T QrE @ T QT A0F T IR i
!' Sample
- " Just one * callected?
TER TeA e : iy N
(probe: What is it? For example, which tubewell, pond? What is the location?)
- More than one 1
FOGTA] B (AT T AH FHOAT? L [

. L4
Tubewell Identification number (ID) AN,
Duration (years) AN/

' i
:
:
‘
) 8
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WATER SAMPLES

THIS SECTION IS TO BE COMPLETED BY FIELD ASSISTANTS

WATER
1.

2.

Total water samples collected for this participant:

Residence

Tubewell ID

Duration of use

residence {current )
option 1 [explain]
option 2 [explain]

Residence (previous 1)
option 1
option 2

Residence (previous 2)
option 1
option 2

Residence (previous 3)
option |

option 2

VOLUMES OF WATER CONSUMED

S o B! AN KR FECE O TS i SIS By ofr) et o

'
!
1
!
!

e e r—

{

. : !
[fill in with the code for the residence or work; e.g., current house, current water source would be

!
]
r
i
3
\
!
H
[

P

|

]

In the next questions ask about the volumes of fluids currently consumed. Ask about what the par'ticipants
first drink after getting up from sleep this moming. Then ask about the rest of the morning. When you get
to the time of interview, switch to asking about previous days up to the last drink of last night. For the size
of container, a small cup is of 100 ¢c, a small glass is of 250 cc, medium 500 ¢c, and large mug 750 cc.

- s e =T

-z

|
&
i
5
ﬂ.
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’i
:

A e o o 5 s T
{e.g. Glass, Cup or Bowl) {ing.c.)

T ¥ (A0S BT Breakfast o9 SomE | ' ;

T AR e O —— . R
Fdrm o foor O S ———
T oS R S USSR UL SO
yejes 91978 Lunch *7 SoFE '

A oy & S —— S —— ST S
e O S A
TEMANA B2 e
wod oA e O — O — S S
frerm e oA . ir

4us A e S !

REMARMEM? oo e eee | ceoeereeneeecd LI
GO ART R s oo e
99 AT B2 s e s R
TSR YATFA F9ed Dinner 93 Wig T3 ]

2o AT 2 S PR — S — SO S
1T TTE IR 1o <7 S ———— S
i T SR ——

o M 2 U S S

PAST VOLUMES CONSUMPTION ii

wﬁﬂeﬁwmmmﬁﬁmmmﬁmmﬁm

. CEHEReE e G4 TOE o o IR A 7 gt 5 (72 e Hm Fen Wi o e @ 9 w9 cesr More ]
Less

Same - :
af =t cyrn dEA Brera o SR 3EE

00 No change _"

T/ A FEATTA? & AR e 5 qar oy 6 9 AT !
(e.2. glass) __ {in ces)

{Example ; more 1 medium glass 500 ec] E

emmmmrmmmmmmemmmme——=  aeresesesee———————— s mmEme———— ]

2 AR S S LRI ARE T o TR (I TS (ATE TEATEE S offs 9% el e B, T < e o

TEGF (TN (AER?) T
£1 No change !
F) QTR T &5 TEA? FBB! (T/FR (ATTA? i etfear a3 % waea ey T T AP
TH/FT AR DT & offaam a3 & v =S ITT A7 f
AiGar (in ccs) ]
(e.g. glass) i
[Example : more 1 medium glass 500 ¢c] 1
............................................................... 1
I
10
1
|
]
/
!

RSt




Arsenic in tube well water and health consequences

Abstract Summary for Ethical Review Committee

The discovery of arsenic in groundwater in Bangladesh has aroused widespread concern.
Major proportions of tube wells for drinking water in the country are contaminated with
arsenic. Experiences from other countries indicate that the consequences of this exposure
will be extensive and include excess incidence and mortality in cancers and cardio-
vascular diseases. However, the knowledge base is weak on the weight of this new
burden of diseases and on the speed by which it develops. Little is known about the
reproductive health consequences, and about the possible aggravating role of the

widespread malnutrition in Bangladesh on arsenic-induced health effects. ’

The overall objective of this project is to establish a strong epidemiologic platform of
research on levels of arsenic exposure through drinking water, occurrence of arsenic skin
lesions, consequences for reproductive outcome, effect on adult mortality, modifications
of effects by the nutritional status, and effects of an intervention with alternative water
sources. : :

1)
We propose screening for skin lesions in the 220,000 population, and assessment of
arsenic content by atomic abortion spectometry (AAS) of the 9000 tube wells of the
Matlab surveillance area. Information from testing of all 9000 tube wells, individual
.Information on water used for drinking, and results of screening for arsenic-related skin
lesions in the entire 220,000 population (excluding infants) will be entered into the data
bases of Matlab HDSS. This information will enable analysis of doses of arsenic in
relation to presence of arsenic skin lesions. Efforts will be made to assess the calendar
time at start of the identified skin lesion, enabling a retrospective cohort analysis of >

current exposure (as a proxy for exposure levels over time); duration of exposure to the
arsenic contaminated water, and onset of skin changes. 4 second retrospective cohort
analysis will be performed on current exposure, duration of exposure, and reproductive
events, such as spontaneous abortions, still birth, and early neonatal deaths during the last
three years (this information is also available in HDSS system). This will enable us to
evaluate the effects of arsenic exposure as a reproductive toxin in humans. A third cohort
analysis will relate the arsenic exposure to overall adult mortality (mortality information
including cause of death from the HDSS system) and specifically to mortality in cardio-
vascular diseases and cancers during the last five years. A case-referent study of the
modification by current nutritional status on arsenic-induced skin lesions will be nested
into the first cohort analysis. Individuals with arsenic skin lesions (above 5 years of age)
will be selected as cases, and two referents will be randomly selecteéd from the HDSS
databases. Nutritional status of cases and referents will be assessed by anthropometry and |
blood samples will be taken for nutritional biochemistry. Urine samples will be taken

from cases and referents as soon as the cases are identified for analysis of arsenic

methylation patterns as well as current exposure levels, BRAC, a Bangladesh NGO, will

be responsible for the arsenic mitigation component, Initial advice of temporary

alternative drinking water sources will be given (arsenic-free tube wells inI the




neighbourhood) followed by promotion of alternative sources of safe drinking water
(rainwater harvesting, treated surface water, and treated arsenic contaminated ground

water). A follow-up will be performed of individuals with skin changes as to levels of

arsenic species in urine (change in exposure), as well as to assessment of reversibility of
skin lesions, assessed by clinical examination. The consequences of a shift to other water
sources will also be evaluated, including monitoring of diarrhoeal diseases through the
surveillance system in Matlab. ,,

i
Strategies to address ethical issues

1. The latency (i.e. the time from first exposure to manifestation of disease) for %Lrsenic-
caused skin lesions, in particular keratosis, is typically of the order of 10 years.
However, latency much shorter as well as longer than 10 years may occur. In order to
assess the burden of arsenic-induced health problems age- and gender-specific
information on the occurrence of such effects is needed, as well as an improved
understanding of the exposure to arsenic over time. The ingested arsenic is
methylated and excreted in urine. Children have reportedly a lower degree of
methylation of arsenic than adults. Children are found to have arsenic skin lesions
long before expected latency periods. Some studies indicate a lower degree of arsenic
methylation in men than in women, especially as compared to pregnant women. Poor
nutritional status might increase the health effects of arsenic through variations in the
arsenic methylation capability. Vitamin A status in the population may be related to
susceptibility to arsenic related diseases. The risk of skin cancer in arsenic-exposed
individuals has been associated to beta-carotene leveis. The general nutritional status
(as expressed by anthropometry), the antioxidant status and other micronutrients such
as zinc status may play an important role in modifying the body’s response to arsenic
exposure. Due to the vast number of pregnant women exposed to the arsenic
contaminated water, even a relatively small risk of abortions, stillbirths and early
neonatal deaths related to arsenic in drinking water would have a major public health
impact in Bangladesh, The appropriate treatment for arsenic-induced skin changes is
a shift to arsenic-free drinking water. However, there is insufficient knowledge to
what extent these skin changes disappear when the individual is no longer drinking
the contaminated water. There is anecdotal information available that less advanced
skin changes are reversible, but unknown if this also is the case for more advanced
lesions. Measurements of urine arsenic levels are needed to judge if the exposure has
seized. A better understanding of the potential reversibility is needed from a clinical
as well as a public health point of view. A shift to alternative arsenic-free water
sources may potentially imply a shift to pathogen-contaminated water. This is
especially the case when surface water will be used as the new water source, but may
also be the case when harvesting rainwater. In most mitigation projects so far some
control of pathogens has taken place, e.g. by cultivating samples from the, new
drinking water source. This is an important intermediate step, but a monitoring of
diarrhoeal diseases in vulnerable groups, i.e. infants and children, is also needed. The
Matlab surveillance system has included a monitoring of diarrhoeal diseases in all

1




children below 5 years of age. This information can be used in order to evaluate if the
shift to alternative water sources increases the risk for diarrhoea. !

There may be minimal risks involved in this study. Medical doctors will examine all
subjects participate in Matlab health centre for general health, measure blood pressure
and examine skin. A trained senior research assistant will collect 4 ml blood (less
than one teaspoonful) from veins of forearm with all aseptic precautions. There is
minimal risk associated with this procedure. There is no risk involving skin
examination.

Standardised procedure of collection of blood, and urine samples will be used. |

Identification of all study participants will remain confidential. Study staff will use

records only. Every effort will be made to keep the records confidential as possible.

All data forms will be kept in a locked file cabinet. Data will be analysed and
published without reference to any name or identity.

The participants will be signing a consent form informing them of the nature of the
study, its rationale, and its risks and benefits. The informed consent document will
embody the elements of the consent as described in the Declaration of Helsinki, and
the ICH Harmonized Tripartite Guidelines for Good Clinical Practices. ' The
investigator or designate will describe the protocol to the participant or the 'legal
guardians of potential subjects face to face. The subject information and consent
form may be read to the participants of all participants, but in any event, the

investigator will give the parent’s ample opportunity to inquire about the details of ‘

the study and ask questions before signing the consent form. We will insure that
health research workers and physicians are trained to recognise symptoms and
clinical signs of arsenicosis. 1
The suspected individuals of arsenicosos will be interviewed in the Matlab health
centre as well as to their houses. The interview will not take more than 15 minutes.

This study will assist in understanding to what extent arsenic-contaminated drinking
water have resulted in adverse health effects, especially skin lesions. We will also
study if other factors, i.e. general health and nutritional status help protect the
individual against the arsenic toxicity. Such information will be useful for prevention
of arsenic-related health problems in Bangladesh. ‘

We will use the records from ICDDR, B health and demographic surveillance system
at Matlab. X




