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To :Dr. KMA Jamil
Principal Investigator of protocol # 2002-032

Clinical Sciences Division

From: Professor Mahnudur Rahman
Chairman, |
Ethical Review Committee (ERC)

Sub : Approval of protocol # Q002-032

Thank you for your memo dated 28 November 2002 with the modified version of
your protocol # 2002%032 entitled “Estimation of the average Vitamin A
requirement of adult males”. The modified version of the protocol is hereby
approved upon your sati'sfactory. addressing of the issues raised by the ERC in its

meeting held on 13 Novefmber 2002,

You shall conduct the study in accordance with the ERC-approved protocol; and -
shall be responsible for protecting the rights and welfare of the subjects and
compliance with the applicable provisions of ERC Guidelines. You shall also
submit report(s) as reqli‘jired under ERC Guidelines. Relevant excerpt of ERC
Guidelines and "Annual/Completion Report for Research Protocol involving

Human Subjects’ are attached for your information and guidance.

-

I wish you all success in tl'unning the above-mentioned study.
|

Thank you.

Copy: Acting AssociatJ Director
Clinical Sciences|Division
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Fax  : 880-2-8823116,8312530, 8811568, 8826050, 9885657, 8811686, 8812529

Cabile : Cholera Dhaka

I7 November 2002

To

From :

Sub

Piemoranduin

: Dr. KMA Jamil

Principal Investigator of protocol # 2002-032

Clinical Sciences Division

Professor Mahmudur Rahman .

Chairman, Ethical Review{Comnittee (ERC)

' Protocol # 2002-032

Thank you for your protocc;ﬂ # 2002-032 entitled “Estimation of the average Vitamin A
requirement of adult males” which the ERC considered in its meeting held on 13"

November 2002. After review and discussion, the following observations were made on

the protocol:

a)

b).

.c)

d)

On the ERC Face Sheet, itein # 2(a) should be marked ' YES'.

It was felt lhatj 2-3 ml of blood should be encugh for determination of the
plasma vitamin A concentration and CRP.

The Bangla consent foriris do not clearly indicate that there is no personal
and direct bene!ﬁts to the subjects in participating in the study.

In the Eng]ishI consent form, the words * reasonably necessary medical
treatment’ should be replacéd by the words 'necessary treatment free of
cost’. '

You are, therefore, advised to modify the protocol incorporating the above observations
and submit the modified versfion of the protocol for consideration of the Chair.

Thank you.

Copy: Acting Associate Director -
Clinicil Sciences Divislion

October 2002 ERC meeting minutes | oo 17/11/2002
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CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR,B, GPO Box 128, Dhaka-1000, Bangladesh . . o
--Phone ; 880-2-8811751-60, Telex : 642486 ICDD BI

- Memorvandum

3 November 2002

- To :Dr.KM A Jamil

Principal Investigator of protocol # 2002-032
Clinical Sciences Division

From: Professor Lars Ake Persson
Acting Chairman —_—

Research Review Committee (RRC)

* Sub : Approval of protocol #:2002-032

Thank you for your memo dated 3™ November 2002 with the modified
version of your protocol # 2002-032 entitled “Estimation of the average
Vitamin A requirement of adult males”. The modified version of your
protocol is hereby approved upon your satisfactory addressing of the issues
raised by the RRC considered in its meeting held on 10" October 2002.

Thank you.

Copy: Acting Associate Director
Clinical Sciences Division

October 2002 RRC meeting ‘ 21/9/2002

- International Centre for Diarrhoeal Disease Research, Bangladesh -

Fax : 880-2-8823116, 8812530, 8811568, 8826050, 9885657, 8811686, .88.12529 B
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Attachment 1

Pate: November 3, 2002

(FACE SHEET)

ETHICAL REVIEW COMMITTEE, ICDDR,B.

Principal Investigators: |. Kazi Mohammad Asif Jamil
2. Marjorie Haskell

Traince Investigator (if any):

Application No. 2002- 032

Supporting Agency (if Non-ICDDR,B):

United States Department of Agricuiture

‘Title of Study: Estimation of the Average Vitamin A

Reguirement of Adult Males |

Project Status:

[ x ] New Study

[ ] Continuation with change

[ ]No change {do not fill out rest of the form)

Circle the appropriate answer to each of the following (If Not Applicable write NA)

1. Source of Population: L
{a)  Ill subjects : No

5. Will Signed Consent Form be Required:

to subject or others

Daoes the -Srudy Involve:

(9%

{2)  Use of records (hospital. medical, No
death or other)

(6)  Use of fetal tissue or abortus | No

(c)  Use of organs or body fluids Yes

4, Are Subjects Clearly Informed Abeut:

{a): Nature and purposes of the study *~ Yes

{b)  Procedures to be followed including Yes

) alternatives used ‘

{c) Physical risk ' Yes

{d)  Sensitive questions ’ Yes

{e)  Benefits to be derived Yes

() Right to refuse to participate orto | Yes
withdraw from study

{g)  Confidential handling of data -~ Yes

" (h) Compensation &/or treatment where Yes

there are risks or privacy is inv olved’
in any particular procedure

{a) From subjects Yes
(b}  Non-iil subjects - Yes (b) From parenis or guardian No
(¢)  Minor or persons under Quardlanship No (if subjects are minor)
2. Does the Study Involve: 6. Will precautions be taken to protect Yes
{a)  Physical risk to the subjects . No anonymity of subjects
(by  Social nisk . No \ -
(c)  Psychological risks to subjects No | 7. Check documents being submitted herewith to -
(d) Discomfort to subjects ! Yes Committee:
‘(e)  Inwvasion of privacy | No ____ Umbrella proposal - Initially submit an with
(f)  Disclosure of information damagme No overview (all other requirements wiil be

submitted with individual studies

X Protocoi (Required)

X Abstract Summary (Required)

X Statement given or read to subjects on nature
of study, risks, types of questions to be asked,
and right to refuse to participate or withdraw)

~ (Required)

X Informed consent form for subjects

Procedure for maintaining confidentiality

Questionnaire or interview schedule®

*  If the final instrument is not completed prior to
review, the following information should be
included in the abstract summary

. A description of the areas to be covered in the
questionnaire or interview which could be
considered either sensitive or which wouid
constitute an invasion of privacy

2. Example of the type of specific questions to be

asked in the sensitive areas

An indication as to when the questionnaire will

be presented to the Committee for review

(%)

Informed consent form for parent or guardian

before making such change.

/’/%wi |

@hcipal Investigator

We agree to obtain approval of the Ethical Review Committes for any changes involving the rights and welfare of subjects

Tramnee




AfBSTRACT SUMMARY -

5

Rationale and purpose of the study

Current estimates of vitamin A requirements are based on very limited data obtained
from two old studies conducted on a small number of subjects. The data ‘from these -
two studies are very limited and highly variable. Stable isotope techniques are now
available for safely measuring body stores of vitamin A in humans. We are proposing
to use the paired deuterated retinol dilution (DRD) téchnique to estimate the amount
of daily vitamin A intake that 1s required to maintain a constant total body vitamin A
pool size. The level of daily intake at which vitamin A pool size is maintained will
be used as an estimate of the average daily vitamin A requirement.

Methods

The study will be conducted in two rounds (or phases) and 75 subjects will be
screened for each round. Healthy, Bangladeshi men (18-35 years of age) with low
plasma retinol concentration (<35 pg/dL) will be selected for the study. In each round,
32 subjects will be selected on the basis of lowest levels of plasma retinol
concentration. The subjects will be divided into two groups - Group 1 subjects will be -
maintained on a low vitamin A diet and supplemented with vitamin A in the dosage
. range of 100 — 1000 pg/day with the aim of determining the dose-response
refationship in a population with a low vitamin A body store. These subjects will be
randomly assigned to 1 of & treatment groups (n = 4/group) to receive either 100, 200,
300, 400, 300, 600, 800 or 1000 ug RE/day. The difference in vitamin A pool size
before and after supplementation will enable us to calculate the increments in pool
size in response to various doses of vitamin A.

Group 2 subjects will be recruited in the second round (phase) of the study using a
similar screening procedure. But they will be repleted with four oral doses of 60 mg
vitamin A at five-day intervals to achieve a level of vitamin A pool size that is
comparable with North AmeTrican adult males. These subjects will then be randomly

. assigned to 1 of 8 treatment groups {n = 4/group) to receive eithér 200, 500, 800,

1100, 1400, 1700, 2000, or 2300 ug RE/day. At the end of the study, the change in ,
vitamin A pool size after supplementation will be assessed using DRD technique and
.the dose-response curve will be obtained. : _ .

The total vitamin A body store (or ‘pool size’ ) will thus be measured twice in each
Sle]ECI' - before and after the 60-day supplementation w ith various doses of vitamin A
-as mentioned above. To esnmate vitamin A pool size, the subjects will receive an oral
dose of vitamin A labeled with non-radioactive stable isotope, [“Ha]- -retinyl acetate.
10 ml of blood will be drawn before administering the labeled vitamin A and then I,
3,20 and 21 days after giving the dose to measure plasma isotopic ratios of labeled to
non-labeled vitamin A. In addition, 10 ml of biood will be drawn just after the end of
supplementation period to measure plasma retinol conceniration. Thus. blood will be

N
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collected from each subject for'IO tirr'lés (dav I, 3, 20, 21, 83, 94, 95, 97, 114, and
115) during the study period as"shown i Fig 3 (Appendix-3).

Al] subjects will consume a basal diet with iow vitamin -\ contents (75 — 100 pg/day)
durmg the study period. However, they will be recelving various doses of vitamin A
during the 60-day supplementation period as mentioned above. Group 1 subjects, who
will be supplemented with vitamin A to maintain a low vitamin A body store (mean
of ~30 mg) will receive a smgle high dose supplement (60 mg) of vitamin A at the
end of the study.

- |

Risks and benefits '
The risks of venipuncture include some discomfort, bruising and rarely infection. The
amount of blood that will be taken will not affect the health of the subjects under
investigation in any way. Some ;subjects will be receiving vitamin A as low as 175-
200 pg/d irom the diet and capsules combined. However, it is very unlikely that
clinical signs of vitamin A deficiency will occur at this level of intake. It may be
mentioned here that in previous studies in which Bangladeshi men received 0 mg
vitamin A/day for a period of 120 days, clinical svmptoms of vitamin A deficiency
did not occur in any of the subjects. The study physician will exaniine the subjects
regularly to watch for any symptoms of vitamin A deficiency. Any subject who
manifest clinical signs of v1tam1n A deficiency will be treated with vitamin A
immediately. Some subjects mav receive vitamin A supplements as high as 2300
ug/d. This amount is, however, below the Upper Linut (3000 pg/d) established by the
Institute of Medicine. :

Al
The subjects may not benefit personally from participating in this study but the results
of this study will benefit society in general because, at present, there 1s very liftle
information on the amount of vitamin A that is needed to meet the body’s needs.

| :

Costs/Compensation

: ' :

The subjects will incur no financial costs as the result of their participation in
this study. They will receive monetary compensation for the time they will spend at
the study facility. In the unlikely event that any child is physically injured as a direct
result of research procedures, he/she will receive reasonable medical treatment at no
cost.

"

Confidentiality

The results from the tests will be analvzed by the investigators listed above,
and will be available to the investigators onlv. Any information obtained in
connection with the study will bé used in a manner that does not publicly disclose the
identity of the subjects and wiil be kept confidential unless required by the court of
faw. -
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ICDDR,B: Centre for Health & Population Research | RRC APPLICATION FORM
P FOR OFFICE USE ONLY

RESEARCH PROTOCOL RRC Approval: [JYes /[ ]No Date:

Protocol No. 2002-032 " ERC Approval: (Jes / (INo Date:

-AEEC .Approvalz [Yes / [INo Date:

Project Title: Estimation of the Average Vitamin A Requirement of Aduit Males , -

|
Theme: (Check all thar apply)
X Nutrition
1 Emergmg and Re-emerging Infectious Dlscascs
[J Population Dynamics !
(] Reproductive Health s
(J Vaccine evaluation

Environmental Health

Health Services -

Child Health _

Clinical Case Management
Social and Behavioural Sciences

Ooo00

~

6] HIV/AIDS . '

Key words; vitamin A requirement, stable isotopes, denterated retinol dilution (DRD}

Relevance of the protocol: The current esnrnates of vitamin A requirements are based on very limited data obtamed
from two old studies conducted on a smail number of subjects. The data from these two studies are very limited and
highly variable. Given that stable isotope techniques are now available for studying vitamin A metabolism safely in
humans, we are proposing to use the paired deuterated retinol dilution {(DRD) technigue to estimate the amount of
daily vitamin A intzake that is required to maintain a constant total body vitamin A pool size. The level of daily
intake at which vitamin A pool size is mamtamed w1ll be used asan estimate of the average dally vitamin A

*| requirement. ‘ -
Principal Investigator 1 : Dr. K M.A. Jamil i Division: CSD Phone: 8811751-60/2333 .

_{ Address: ICDDR,B, Mohakhali, Dhaka-1212;, Bangladesh Email: jamil@icddrb.org
Principal Investigator 2 : Marjorie Haskell = - Phone: [-530-752-1992

Address: Dept of Nutrition, University of Caliifomia Davis, USA Email: mjhaskell@ucdavis.edu

Co-Investigator(s): Kenneth H. Brown, MD, Dept of Nutrition, University of California Davis, USA
: M. A. Wahed, LSD; ICDDR,B L '

Collaborating Institute{s): University of California Davis, USA

Population: Inclusion of special groups (Check all that apply):

Gender (] Pregnant Women

X Male ! [] Fetuses

[J Females : [] Prisoners

Age [ ] Destitutes

] o-4 years (] Service providers

1 s5-9 years . ] Cognitrvely Impalred
[ 10-19 years : ] csw

X 20+ - [J Others (specify)

] =65 ! [0 Animal

Revised on: 7 July 2002



Prolect ! study Site (Check all that appiy ! _ ' .

X Dhaka Hospital a (] Mirsarai

L] Matlab Hospitat . O] Patyia

{1 Matlab BDSS area ' [l Other areas in Bangladesh

[] Matlab non-HDSS area {0 Outside Bangladesh

(] Mirzapur name of country:

(] Dhaka Community _, . [ Muiti centre trial :

[ Chakaria _ ! . {(Name other countrigs involved)

D_Abhoynagar

Type of Study (Check all that apply):

[] Case Control sudy !
O Community based trial / intervention
(J Program Project (Umbrella) i
[] Secondary Data Analysis o
U
L]

‘Cross secuonal survey

Longitudinal Study (cohort or follow- -up)
Record Review

Prophylactic trial

Clinical Trial (Hospital/Clinic) Surveillance / monitoring

xGDDBD

Family follow-up study- Others
Targeted Population (Check all that app{v).:
X No ethnic selection {Bangladeshi) (] Expatriates
(] Bangalee . (] Immigrants
[ Tribal groups . ! [J Refugee

Consent Process (Check all that apply): .
X Wrinen '
(] None

Bengali language
English language

oQ -

Total sample size: 64 !

Determination of Risk: Does the Research Involve (Check all that apply):
d Human exposure to radioactive agents? ' Human exposure to infectious agents?
[] Fetal tissue or abortus?

[1 Investigational new device?
(specify_ ) ,
[ Existing data available from Co-investigator -

i

Investigational new drug _
Existing data available via public archives/source

Pathologicai or diagnostic clinical specimen only"

Observation of public behaviour

O0O=000

! New freatment regime

Yesf\’

X D Is the information recorded in such a manner that subjects can be identified from information provided
directly or through identifiers linked to the subjects? .

[] X Does the research deal with sensitive aspects of the subject's behawour sexual behaviour, alcohol use or
: 1]leoa! conduct such as drug use? ) :

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

[] X a. place the subject at risk of criminal n‘_)r civii liability? o
[0 X b.damage the subject's financial standing, reputation or employability; social rejection, iead to stigma, divorce
etc. ’ ’

Do vou consider this research (Check onep: !

[ greater than minimal risk ' - X no more than minimal risk

(] no sk : : - (] only part of the diagnostic test

Minirnal 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 - . . b

X [ Is the proposal funded?
If yes, sponsor Name: United States Departmem of Agnculturc (USDA)

Yes/No
[] X' Is the proposal being submitted for funding ? _ - -
. |

If yes, name of funding agéncy: {1

i

e

Do any of the participating investi'gators 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 dev1ce to be
studied or serve a$ 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 Périod &)
(Day, Month, Year -DD/MM/YY) ' ia  IstYear 2™ Year - 3" VYear
Beginning date: January 2003 : 65,152 59,978 - 2,939

End date: March 2005

b.  Direct Cost : 107,621 Total Cost : 128,069

i
1

Approval of the Project by the Assocmte Director of the Applicant

The above-menuoned project has been dlscussed and reviewed at the Dmsmn level as well by the external reviewers.

The protocol has been revised according to the reviewer’s comments and is approved.
1 -

Dr M. A. Salam /\I : _ 1 _ —'
o v Uliolom
Name of the Acting Associate Director \Hligstature ' Ddte of Approval -

Certification by the Principal Investigatort
Slgnalure of P
I certify that the statements herein are true, complete and

accurate io the best of my knowledge. [ am aware that any Date: O ﬁ ( ’ J':I;[ QOO;L

faise. fictitious; or fraudulent statements or claims may °
subject me to criminal, civil, or administrative penalties. - Name of Contact Person (if applicable): NA -
[ agree to accept responsibility for the sc1cnt1ﬁc conduct o

of the project and to provide the required progress reports

if a grant is awarded as-a result of this application.
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PROJECT SUMMARY: Describe in concise terms, the hypothems objectives, and the relevant 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 undcrstandable and mterpretable when removed from the main application. (TYPE TEXT WITHIN
THE SPACE PROVIDED).

Principal Invesngators 1. KMA. Jamil, ICDDR.B :
2. Marjorie Haskell, UC Davis, USA -

Project Name : Estimation of the A}E'erage Vitamin A Requirement of Adult Males

Total Budget: USSI28,069 - Beginning Date: Jan 2003 Ending Date: March 2005

: g
Ek It is very important to correctly estimate the dally vitamin A requirement in humans in-
| order to make specific recommendations on daily intake of this micronutrient in different age
g' groups. The current estimates of vitamin A requirements are based on very limited data obtained
! from two old studies conducted on a-small number of subjects. The data from these two studies

1

| are very limited and highly variable. Given that stable isotope techmques are now available for
P studying vitamin A metabolism safely in humans, we are proposing to use.the paired deuterated
 retinol dilution (DRD) technique to estimate the amount of daily vitamin A intake that is required
; 10 maintain a constant total body vitamin A pool size. The paired-DRD technique will be used to
; assess change in vitamin A pool size in response to supplementation with increasing levels of
dallv vitamin A intake. Mean change in vitamin A pool size (post-supplementation pool size
| minus initial pool size) will be calculated for each level of dietary vitamin A intake. To estimate
the average vitamin A requirement, regression analysis will be used to fit a line to the data on
change in pool size vs. level of daily vitamin A intake. The point at which the regression line
crosses the x-axis will be used as an estimate of the level of vitamin A intake at which vitamin A
pool size is‘maintained.
 The study will estimate the amount of v1tam1n A required daily to maintain vitamin A pool
size in two groups of subjects — the first group will be supplemented with different levels-of
vitamin A (100-1000 pg/d) with the aim of maintaining a low initial vitaniin A-body store (mean
of ~30 mg). The second group will be supplemented initially with high doses of vitamin A to
achieve a high vitamin A body store. These subjects will then be supplemented with vitamin A
(200-2300 pg/d) with the aim of maintaining the same vitamin A status. Thus, if, at some point in
1 the future, an “optimal” vitamin A pool size is identified based on specific functional outcomes,
the results of this study will be useful in estimating the amount of daily vitamin A mtake that
: would be required to maintain that pool size.

KEY PERSONNEL (List names of all investigators mcludmg PI and their respectwe specmltles)

\'ame ~ Professional Discipline Role in the Project
I. Kazi Mohammad Asif Jamil Physician-scientist (Nutﬁtion) PI

2. Marjonie Haskell Nutriuoenist _ PI .

3. Kenneth H Brown Professor of Nutrition - Co-investigator

4. M. A. Wahed ' Biochemist ' - Co-investigator

DESCRIPTION OF THE RESEARCH PROJECT
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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 leading to the formulanon of the
hypothesis.

L. - We will observe a linear résponSe in mean change in vitamin A pool'sizé following dafly
supplementanon with different levels of vitamin A (100-1000 pg/d) n subjects with low initial
vitamin A body stores (mean of ~30 mg). S

2. We will observe a linear response in mean change in vitamin A pool size in response to
daily supplemeritation with increasing levels of vitamin A (200-2300 pg/d) in subjects with larger
initial vitamin A body stores (mean of ~130 mg). The estimated amount of daily vitamin A
required to maintain vitamin A pool size in subjects with larger body stores will be greater than
that required to maintain smailer body stores (mean of ~30 mg) because of higher vitamin A
disposal rates in subjects with larger vitamin A body stores. .

us———

Specific Aims:

Describe the specific aims of the proposed study. State the specific parameters, biological functions/ rates/ processes
that will be assessed by specific methods (TYPE WITHIN LIMITS).

L. To estimate the level.of daily vitamin A intake that will maintain constant vitamin A body
stores using the paired deuterated retinol dilution technique in Bangladeshl men with low initial
total body stores of vitamin A (mean of ~30 mg). :

2: - To estimate the level of daily vitamin A intake that will maintain constant vitamin A body

stores using the paired deuterated retinol dilution technique in Bangladeshl men with high initial -
total body stores of vitamin A (mean of ~130 mO)



Background of the Project including Preliminary Observations

Describe the relevant background of the proposed study. Discuss the previous related 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
ationale of the proposed work by specifically discussing how these accomplishments will bring benefit to human

heaith in relation to biomedical, social, and environmental perspectives. (DO NOT EXCEED 3 PAGES, USE
CONTINUATION SHEETS). ) .

Current estimates of vitamin A requirements are based on very limited data from two
studies that were conducted more than 25 years ago in a small number of men who were depleted
and then repleted with vitamin A (1, 2). In both studies, the estimated vitamin A requirements
were based on the curative effect of small daily doses of vitamin A on symptoms of vitamin A
deficiency. Specifically, the requirements were estimated as the amounts of daily vitamin A
intake that are sufficient to 1) correct impaired-dark adaptation, abnormal electroretinograms, and
follicular hyperkeratosis among vitamin A-depleted subjects, and 2) increase plasma retinol
concentrations to the normal range in vitamin A-depleted subjects (1, 2). Additionally, in one of

- the two studies, the subjects received a tracer dose of radiolabeled vitamin A, which allowed the
investigators to estimate the daily vitamin A utilization rate. Thus, in that study, the requirements
were based on an estimate of the amount of vitamin A that is utilized daily, in addition to the
amount of vitamin A that is sufficient to reverse clinical symptoms of vitamin A deficiency.
However, as described below, the data from these two studies are very limited and highly variable.
For these reasons, the most recent version of the Dietary Reference Intakes (3) lists the collection
of new information on which to base vitamin A requirements as a research priority. Given that
stable isotope techniques are now available for studying vitamin A metabolism safely in humans,
we are proposing to use the paired deuterated retinol dilution (DRD) technique to estimate the
average datly vitamin A requirement of adult males. The DRD technique provides a quantitative
estimate of total body vitamin A stores (4, 5), and the paired-DRD technique permits calculation |
of the change (positive or negative) in total body vitamin A pool size that occurs in response to
supplementation with different doses of vitamin A. The mean change in vitamin A pool size can
be estimated as post-supplementation pool size minus initial pool size. To estimate the average
daily vitamin A requirement, we are planning to use the paired-DRD technique to estimate the
amount of daily vitamin A intake that is required to maintain a constant total body vitamin A pool
size. The level of daily intake at which vitamin A pool size is maintained will be used as an
estimate of the average daily vitamin A requirement, as described in detail below.

Hume and Krebs (1949) estimated the daily vitamin A -requirement based on reversal of
abnormal dark adaptation and normalization of plasma retinol concentrations in vitamin A-
depleted subjects. Although the subjects were depleted of vitamin A over a period of ~ 1-2 years,
only 3 of 16 subjects had changes in dark adaptation that were of sufficient magnitude to serve as
an indicator of the curative effect of supplementation with vitamin A. One of those subjects was
repleted with retinyl palmitate, and the other two were repleted with different levels of beta-
carotene. A dose of 390 pg RE/d as retinyl palmitate for ~6 months resulted in normalization of
dark adaptation, but the subject’s plasma retinol concentration increased only slightly, from 17
ug/dL to 21 ug/dL. When the daily dose of vitamin A was raised to 780 pg/d for a period of 45
days there was no further improvement in the plasma retinol concentration. Thereafter, the
subject was given a large daily dose of 7,200 pg/d and his plasma retinol concentration returned to
his initial value of 33 ng/dL, and higher. Because he was not given any daily doses of vitamin A

7



between 780 ng/d and 7,200 pg/d, the level of daily intake at which his serum retinol
concentration would have normalized is not known. Based on results from this single subject, it -—- "
was concluded that the minimum ‘daily vitamin A requirement was ~390 pg/d, and that a daily
intake of 750 pg/d should meet the vitamin A needs of an adult human. - -

Sauberlich et al (1974) estimated the vitamin A requirement in eight men based on the
amount of daily vitamin A intake required to correct impaired dark adaptation and abnormal
electroretinograms, and to normalize plasma retinol concentrations. Additionally, the subjects
received a tracer dose of '“C-retinyl acetate to estimate thé amount of vitamin A that is utilized
daily during the depletion phase of the study. This vitamin A utilization rate was used as a second
method to estimate the subjects’ vitamin A requirement. During the depletion phase, impaired
dark adaptation, abnormal electroretinograms and follicular hyperkeratosis were all associated
with plasma retinol concentrations <30 pg/dL. Thus, a plasma retinol concentration >30 pg/dL
was considered necessary to prevent the onset of clinical symptoms of deficiency in adult males.
During the repletion phase, a daily intake of 150-300 pg/d corrected impaired dark adaptation, and
600 11g/d resuited in complete normalization of the electroretinogram in one of the eight subjects,
and partial improvement in two others. However, skin lesions continued to manifest at this level
of intake, and plasma retinol concentrations-increased to >20 pg/dL, but not to >30 pg/dL.
Thereafter, the subjects received a daily intake of 1200 ug/d which achieved plasma retinol
concentrations >30 pug/dL in all subjects. Because plasma retinol concentrations >30 ug/dL were
considered necessary for preventing the onset of clinical symptoms of deficiency, the investigators
assessed the daily vitamin A utilization rate after 103 days of depletion when plasma retinol
concentrations ranged from 29-34 ug/dl. At that point, the average daily vitamin A utilization rate
was estimated as 910 pg/d, however the variability of the estimate was very high (range 570-1250
ng/d), and a standard deviation was not reported for the average utilization rate. Nevertheless,
based the observed reversal of clinical symptoms of deficiency and the estimate of the amount of
vitamin A utilized daily in these 8 subjects, it was concluded that the minimum daily vitamin
requirement was ~600 pg/d, and that an intake of ~900 pg/d would maintain a plasma retinol
concentration of ~30 pg/dL, and provide a modest reserve of vitamin A.

Thus, to date, there are very limited and highly variable data on which to estimate the
vitamin A requirement. Moreover, the data that exist were based on a small number of men who
were depleted of vitamin A and had small vitamin A pool sizes at the time that the requirement
was estimated. Thus, there is no information available on the amount of daily vitamin A intake
required to maintain higher vitamin A pool sizes. Currently, the recommended daily allowance
for vitamin A in the US is set at 1000 pg/d for adult men, and is based on the limited data from
the two depletion-repletion studies described above. The RDA for women and older children are
extrapolated from the value for adult men, on the basis of body weight (RDA, 1989).

Because stable 1sotope techniques are now available for studying vitamin A metabolism
safely in humans, we are proposing to use the paired-deuterated retinol dilution technique to
estimate the average vitamin A requirement of adult males. We have done a series of studies in
adults in Bangladesh using the deuterated retinol dilution technique to 1) study plasma retinol
kinetics, 2) estimate total body stores of vitamin A, 3) detect changes in vitamin A stores in
response to daily supplementation with known amounts of vitamin A, and 4) estimate
bioconversion factors for beta-carotene to retinol from green leafy vegetables and sweet potatoes.
Collectively, these swmdies have demonstrated that the deuterated retinol dilution technique
provides an accurate estimate of total body vitamin A stores for groups of subjects (5), and that
the technique can be used to assess differential changes in mean vitamin A pool sizes in response
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fo supplementatlon w1th vitamin A or beta-carotene (6, 7). Specifically, we estimated hepatic

vitamin A stores of adult surgical patients (n=31) in Bangladesh using the DRD technique and by ...

liver biopsy (5).” Estimated mean hepatic vitamin A storés were similar by both techniques 0.110-
+ 0.072 mmol (by DRD) and 0.100 + 0.067 mmol (by biopsy), indicating that the technique
provides a good estimate of vitamin A stores for groups of subjects. Additionally, we
demonstrated that the DRD technique detected 51gn1ﬁcant differences in final mean vitamin A

pool sizes of three groups of subjects who received daily doses of either 0, 1.5 or 3.0 mg/d over a
- period of 75 or 129 days. * The estimated final mean vitamin A pool sizes, as estimated by ‘the

DRD technique, were 0. 048 + 0. 031, 0.252 + 0.045 and 0.489 + 0.066 mmol, (p<0.001} in the
groups that received 0, 1.5-0r 3.0 mgld, respectively. - Although initial pool size was not estimated
directly in this study, the estimated mean change in vitamin A pool size was estimated as the final
mean pool sizes of the supplemented groups minus the final mean pool size of the placebo group.
Using this procedure, change in pool size for’ the groups receiving 1.5 or 3.0 mg/d were 0.204
mmol (95% CI:0.180, 0.228) and 0.440 mmol (95% CI:0.376, 0.505), (p<0.001). To determine
whether the estimated mean changes in vitamin A pool size were reasonable, we estimated the
expected change in vitamin A pool size using the theoretical assumptions that 50% of the
supplemental vitamin A is retained (2, 8), and that the fractional catabolic-rate for vitamin A in
adults is 0.5%/d of the total body vitamin A pool (2, 9). Using these assumptions, the expected -
changes in vitamin A pool size in response to supplementation with 1.5 or 3.0 mg/d would be

~ 0.189 mmol and 0.377 mmol, respectively. Thus, the estimated changes in vitamin A pool sizes, -

detected by the DRD technique, were similar to the expected theoretical changes. The ratio of
estimated to theoretical change in pool size was 1.08 (95% CI: 0.82, 1.33) and 1.17 (95% CL:
1.00, 1.34) for groups that received 1.5 or 3.0 mg/d, respectively, (Table 1). In our most recent
study on carotenoid. bioavailability, we used the paired DRD technique to estimate change ih
vitamin A pool size in subjects who received 0.75 mg RE/d of vitamin A as either retinyl
palmitate, beta-carotene in oil, beta-carotene from Indian spinach or sweet potatoes, or a placebo
capsule for a period of 60 days. Because both initial and post-supplementation pool sizes were
estimated, we were able to estimate change in vitamin A pool size as post-supplementation pool
size minus initial pool size. In the group that received vitamin A palmitate, the estimated mean
change in vitamin A pool size was 18.8 mg, by the paired DRD technique, and the expected
change 1n pool size based on theoretical calculations was 18.5 mg (Table 1). Thus, the combined
sets of data from these two studies indicate that DRD technique provides quantitative estimates of
changes in vitamin A pool size that are very similar to the expected changes, based on theoretical
calculations, especially at lower levels of daily intake (0.75 and 1.5 mg/d).

We are proposing to use the deuterated retinol dilution technique to estimate the average
vitamin A requirement by estimating the amount of daily vitamin A intake that is required to
maintain a constant vitamin A pool size. The paired-DRD technique will be used to assess change
In vitamin A pool size in response to supplementation with increasing levels of daily vitamin A
intake. Mean change in vitamin A pool size (post-supplementation pool size minus initial pool
size) will be calculated for each level of dietary vitamin A intake (100-1000 pg/d). To estimate
the average vitamin A requirement, regression analysis will be used to fit a line to the data on

- change in pool size vs. level of daily vitamin A intake. The point at which the regression line

crosses the x-axis will be used as an estimate of the level of vitamin A intake at which vitamin A
pool size is maintained. This level of daily intake will be used as an estimate of the amount of
vitamin A intake required to maintain balance, which will be used as an estimate of the average
daily requirement. A 95% confidence interval will be calculated for the regression line to obtain
an estimate of the variation in the average daily requirement. There is currently no information on
the variation of the vitamin A requirement. Thus, this information will be very useful for setting -
the recommended daily allowance for vitamin A.



The study will also estimate the amount of vitamin A required daily to maintain vitamin
-~ A pool size in subjects with higher initial vitamin A stores that are typical of US adults. Altlicugh -
the “optimal” vitamin' A pool size for health is not known, an additional benefit of this study is
that it will provide estimates of the amounts_of daily vitamin A intake that are required to
maintain low or high vitamin A pool sizes. Thus, if, at some point in the future, an “optimal”
vitamin A pool size is identified based on specific functional outcomes, the results of this study
will be useful in estimating the amount of daily vitamin A intake that would be required to
maintain that pool size.

To illustrate the principle of the method we are proposing, we have pooled data on

. estimated change in vitamin A pool size in relation to daily vitamin A intake from two of our
previous studies in Bangladeshi men to examine the relationship between change in vitamin A
pool size and daily vitamin A intake. However, as previously described, initial pool size was not
estimated directly in one study, so it was not possible to calculate change in pool size based on the
difference between post-supplementation and initial pool sizes. For the purposes of this

- 1llustration, we estimated the mean change in vitamin A pool size for subjects in that study based
on the assumption that their initial pool size would be similar to that observed for subjects in our
most recent study on carotenoid bioavailability in which initial pool size was estimated directly.
Thus, we estimated the change in vitamin A pool size of those subjects as their final estimated
vitamin A pool size minus the mean initial pool size of subjects from the subsequent carotenoid
bioavailability study. We feel that this assumption is acceptable because the subjects in both
studies were recruited from the same population using the same selection criteria, and their
baseline plasma retinol concentrations are similar (27.7 + 5.4 pg/dL). As shown in Figure I,
when change in pool size is plotted against daily vitamin A intake, the relationship is linear. The
regression line crosses the x-axis at a level of vitamin A intake of ~ 375 ng/d. Thus, based on
these data, using this method, we would estimate that an average daily intake of ~375 pg/d is
required to maintain a vitamin A pool size of ~30 mg (estimated initial mean vitamin A pool size
of these subjects). In Figure 2, we have added the 95% confidence interval to the linear regression
line shown in Figure 1. The levels of intake at which the 95% confidence interval crosses the x-
axis are ~ 250 and 500 pg/d. Thus, based on these data, the estimated average amount of vitamin
A intake required daily to maintain a pool size of ~30 mg would range from ~ 250 to 500 ug/d.
Because these data span a wide range of daily vitamin A intakes (0-3000 ng/d), and because the
95% confidence interval is quite wide (250-500 pg/d), we are proposing to conduct a study to
better define the fegression line between the two variables to determine the level of intake that is
required to maintain pool size. Specifically, we will study eight different levels of daily vitamin
A intake (100-1000 ug/d) to define the regression line over a range of intakes that is very likely to
include the average daily vitamin A requiremeént. Better definition of the regression line over this
range of intakes will provide a more precise estimate of the point at which the regression line
crosses the x-axis, which will be used as an estimate of the daily amount of vitamin A intake
required to maintain pool size. Additionally, the 95% confidence interval for the regression line
will be calculated to provide an estimate of variation in the average level of intake that is required
fo maintain vitamin A pool size. In addition, we will estimate the amount of daily vitamin A
intake required to maintain higher vitamin A pool sizes that are typical of US adults. Because the
data from experimental animals indicate that vitamin A disposal rates are higher when vitamin A
pool sizes are large (10), we expect that higher amounts of daily intake will be required to
maintain the vitamin A pool sizes that are typical of US adults, however that has not'been

" demonstrated experimentally. '

10



-

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 avatlable 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

Study site: The study will be conducted at the International Centre for Drarrhoeal Disease
Research, Bangladesh (ICDDR,B), where we have conducted two previous studies with very
similar designs, but different research questions. We have chosen to conduct the study in
Bangladesh because our previous studies have demonstrated that it is possible to recruit men with
low body stores of vitamin A based on their plasma retinol .concentrations. Therefore, it is not
necessary to deplete individuals of vitamin A to obtain a group of subjects with low initial vitamin
A pool size (~30 mg). Also, because the traditional diet in Bangladesh is very similar to the low
vitamin A basal diet that is used in the study, we have had excellent adherence to the dietary
protocol in our previous studies.

‘Subjects:

Group 1: Healthy, Bangladeshi men (18-35 years of age) with assumed low total body stores of
vitamin A (mean of ~30 mg), based on a plasma retinol concentration <35 pg/dL, will be selected
for the study, as described in the next section. In our previous studies, Bangladeshi men with
plasma retinol concentrations <35 pg/dL had an estimated mean total body vitamin A pool size of

26 + 13.5 mg. Because their body weights averaged ~50 kg, their mean hepatic vitamin A

concentration is estimated as ~ 272 1e/g (assuming liver weight is 2.4% of body weight (~1200 g).

- (9)), which is much lower than that of well-nourished adults in the US (~106 ng/g, (11)).

Group 2: Healthy, Bangladeshi men (18-35 years of age) with assumed low tota] body stores of
vitamin A (mean of ~30 mg), will be selected, based on low plasma retinol concentrations, as
described above. Following selection, they will be repleted with vitamin A such that their
estimated mean total body stores of vitamin A will be ~130 mg, as described in the next section.
This level of repletion was chosen to raise their liver vitamin A concentrations to levels typical of
well-nourished North American men (~106 ug/g (11)). :

The median liver vitamin A concentration of US aduits, based on liver vitamin A
concentrations at autopsy, is ~106 -ug/g (11), which corresponds to a total body vitamin A pool

“size of ~ 180 mg, (assuming that liver is ~2.4% of body weight and average body wt is 70 kg).

Although this level of hepatic vitamin A may be excessive for adequate vitarnin A nutriture, it is
common in the US, and is not associated with symptoms of vitamin A toxicity (3, I1). The
amount of daily vitamin A intake required to maintain a pool size of ~180 mg 1s not known. Data
from experimental animals indicate that the daily vitamin A disposal rate is higher in rats with
larger vitamin A pool sizes (10). Although the mechanism that regulates the vitamin A disposal
rate 1s not known, it is likely that the body catabolizes vitamin A at a higher rate when stores are
larger to prevent accumulation of toxic levels of vitamin A in the liver. Thus, in humans, it is
likely that larger daily intakes of vitamin A would be necessary to maintain vitamin A pool sizes
of ~180 mg than would be needed to maintain smaller pool sizes. Based on theoretical

o
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calculations, assuming 50% retention of vitamin A and a fractional catabolic rate of 0.5%/d of the

body: pool,-a daily vitamin A intake of ~1,800 pg/d should be sufficient to maintain a vitamin-A- - -

pool size of ~180 mg. However, this has not been demonstrated experimentally in. humans. The
mean daily vitamin A intake among US men was reported as ~ 1,163 + 1,768 pg/d in NHANES
, I Daily intakes of ~1800 pg/d are probably not unusyal among US men because 49% of men
over 20 years of age reported taking a daily multiple vitamin supplément, and the over-the-counter
multiple-vitamin supplements generally contain 1.5 mg RE of vitamin A. Adults who consume a
. daily multiple-vitamin supplement and consume vitamin A-rich or vitamin A-fortified foods could
easily reach daily intakes of ~1800 ug/d. Thus, in addition to estimating the level of daily. vitamin
A intake that is required to maintain pool size in subjects with smaller initial pool size (mean ~30
mg), we will also estimate the level of daily vitamin A intake required to maintain pool size in
subjects with larger initial pool sizes (mean of ~130 mg; a liver vitamin A concentration-of ~106
ug/g corresponds to a total vitamin A pool size of ~130 mg in adult Bangladeshi men and ~180
mg in US adults because of the difference in their body weights). o '

“Subjects—in~ group” 2° (large initial pool size) will be repleted with vitamin A by
administering four oral doses of 60 mg RE vitamin A palmitate 5 days apart, beginning 35 days
prior to beginning the study procedures (study days -35, -30, -25, and -20). . We expect that the
average initial vitamin A pool size of the subjects will be ~30 mg. Based on this pool size, and
the theoretical assumptions of 50% retention of vitamin A and a fractional catabolic rate of
0.5%/d of the total body vitamin A pool, we have calculated that the mean vitamin A pool size of
these subjects should be ~130 mg at the onset of the study procedures (20 d after administration of
the last high-dose supplement). It is necessary to wait 20 days following administration of the last
vitamin A supplement to allow time for that dose to mix with the total body vitamin A pool.

We believe this repletion approach for obtaining a group with larger initial stores is
acceptable because from our previous studies it is clear that Bangladeshi subjects respond, as
expected, to supplementation with vitamin A. It is very unlikely that the Bangladeshi subjects
that we have studied in the past have small vitamin A pool sizes because of genetic differences in
vitamin A metabolism. In our previous studies, the estimated mean vitamin A pool sizes in the -
study populations increased, as expected, in response to supplementation with relatively low to
high daily doses of vitamin A (0.75, 1.5 or 3.0 mg/d). And, as previously discussed, the mean
increases in pool sizes were very similar to the expected increases based on theoretical
assumptions of vitamin A retention and catabolism (table 1) (6, 7). Thus, the repletion protocol
described above should reSult in 2 group of subjects mean total body vitamin A stores of ~ 130
mg. '

Study procedures:

Initial screening: The study will be conducted in two rounds, because of space limitations at the
study facility, with 32 participants in each round. For each round, 75 healthy, Bangladeshi men
will be screened for plasma retinol and plasma CRP concentrations. Men with retinol
concentrations <35 ug/dL and normal CRP concentrations will be eligible to participate in the
study. Of those eligible, 32 with the lowest plasma retinol concentrations will be selected. The
first group of 32 subjects will be assigned to treatment group 1, and they will complete the study
protocol over a 4 month period during year 1. The following year a second group of 32 subjects
will be selected and assigned to treatment group 2, and they will complete the study protocol over
the same 4-month period during year two. :



In round 1 (low initial vitamin A pool size), subjects will be randomly assigned to 1 of 8
treatment groups (n=4/group) to receive either 100, 200, 300, 400, 500, 600, 800 or 1000 pug RE/d
as retinyl palmitate dissolved in com oil in capsule form. The doses will be provided as two
capsules daily, which will be administered to subjects with their noon and evening meals for a
period of 60 days. The study physician will examine subjects for symptoms of vitamin A
deficiency or other health problems weekly. -In our previous studies, we have administered 0
mg/d for a period of 60 days and have not observed any symptoms or signs of vitamin A
deficiency in these subjects.” In the present study, the lowest level of supplementation will be 100
ug/d; thus, we do not anticipate any symptoms of deficiency in these subjects.

In round 2, (large initial vitamin A pool size), subjects will be randomly assigned to 1 of 8
treatment groups (n-4/group) to receive either 200, 500, 800, 1100, 1400, 1700, 2000, or 2300 ug
RE/d as retinyl palmitate dissolved in corn oil in capsule form. The capsules will be administered
with their noon and evening meals, as described above for round 1. The upper level of
~ supplementation for this group is 2300 pg RE/d, which is less than the Upper Tolerable Limit of
intake of 3000 ug RE/d-recommended by the Institute of Medicine (3).

During the supplementation phase of the study, subjects will receive a low vitamin A basal
diet, supplemented with the varying levels of vitamin A in capsule form. The minimal amount of
vitamin A provided by the diet (very small amounts of provitamin A carotenoids from pale
colored fruits/vegs (banana, cucumber, cabbage) ~75-100 pg RE/d) will be measured and included
in the final estimate of vitamin A intake for all of the treatment groups. Thus, including the
estimated vitamin A from the basal diet, daily intakes will range from ~175 pg/d to 2400 pg/d for
a period of 60 days.

Study design E "~
A diagram of the study design is presented in Figure 3.
Initial vitamin A pool size estimate:

Subjects will begin consuming the low vitamin A-basal diet 3 days prior to receiving an
oral dose of 10 mg of [*H]-retinyl acetate for estimation of initial pool size, and will continue to
receive the low vitamin A diet for 21 days. (Because subjects in group 2 will have larger vitamin
A pool sizes, they will receive a dose of 15 mg of [*H,]-retinyl acetate. This will result in plasma
isotopic ratios of labeled to non-labeled vitamin A of ~5% in subjects with pool sizes of ~130
mg.) Blood samples will be drawn 20 and 21 days after administration of the isotope for
measurement of the plasma isotopic ratio of [*Hg]-retincl:retinol and estimation of initial vitamin
A pool size. It is necessary to keep the subjects on the low vitamin A diet untit blood 1s drawn
for estimation of the vitamin A pool size because newly absorbed dietary vitamin A 1s
. preferentially secreted into the plasma and can affect the plasma isotopic ratio of labeled to non-
labeled vitamin A. In a previous study, we found that vitamin A pogl size.is overestimated when
dietary vitamin A intake is high during the period in which pool size is estimated, because the
unlabeled vitamin A coming from the diet dilutes the labeled vitamin A in the plasma pool
resulting in a lower plasma isotopic ratio of labeled to non-labeled vitamin A and overestimation
of the vitamin A pool size. For that reason, we plan to keep the subjects on the low vitamin A
basal diet when estimating vitamin A pool size by the DRD technique.

The plasma retinol concentration will also be measured in the day 21 sample.
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Suppfementation phase:

On day 22, subjects will begin receiving their assigned dose of vitamin A daily with their
noon and evening meals (2 capsules/d), for a period of 60 days. Blood ‘samples will be drawn
following 60 days of supplementation for measurement of the plasma retinol concentration to
determine whether plasma retinol responds to the different levels of dietary vitamin A intake.

.Stabilization period:

Following the sﬁpplcmentation period, subjects will consume the low vitamin A basal dief for a
period of 15 days to allow time for the vitamin A that was provided during the supplementation
- phase to mix with the vitamin A body pooi. .

Post-supplementation vitamin A pool size estimate:

Immediately following the 15-day stabilization period, subjects will receive an oral dose of
10 mg [*H,]-retinyl acetate (group 1) or 15 mg [*H,]-retiny! acetate (group 2) for estimation of the
post-supplementation pool size. We will use a different isotope, [*H,]-retinyl acetate, rather than
[*HgJ-retiny! acetate, for the final pool size determination so that residual [*H,]-retinol in the
plasma from the first dose of isotope will not interfere with the measurement of the of the post-
supplemnentation plasma isotopic ratio and estimation of final pool size. Blood samples will be
drawn on days 20 and 21 for measurement of the plasma isotopic ratio and estimation of vitamin
A pool size. During these 21 days the subjects will continue to consume the low vitamin A basal
diet. At the end of the study all subjects in group 1 (low vitamin A body stores) will receive a
single high dose of vitamin A (60 mg RE). :

Blood collection schedule- - ' -

The total vitamin A body store (or ‘pool size”) will be measured twice in each subject —
before and after the 60-day supplementation ~ with various doses of vitamin A as mentioned
above. To estimate vitamin A pool size, the subjects will receive an oral dose of vitamin A labeled
with non-radioactive stable isotope, [*H,]-retinyl acetate. 10 ml of blood will be drawn before
administering the labeled vitamin A and then 1, 3,20 and 21 days after giving the dose to measure
plasma isotopic ratios of labeled to non-labeled vitamin A. In addition, 10 ml of blood will be
drawn just after the end of supplementation period to measure plasma retinol concentration. Thus,
blood will be collected from each subject for 10 times (day 1, 3, 20, 21, 83, 94, 95, 97, 114, and
115) during the study period as shown in F ig 3 (Appendix-3). -

Laboratory Analvses:

. The isotopic ratio of [*H,J-retinol/retinol in plasma will be determined by GC-MS as first
described ‘Clifford et al (12) and modified by Handelman et al (13). Bretly, retinol will be
isolated from plasma by HPLC, and the tert-butyldimethylsilyl (tBDMS) derivative of retinol will
be formed. Isotopic ratios will be estimated by GC/MS on a Shimadzu QP 5000 quadrupole mass
specrometer (Shimadzu, Kvoto, Japan) using 70 eV electron ionization. Selected ion monitoring

“will be carried out for fragment ions of the tBDMS derivatives at m/z 255 (retinol) and m/z 259 (
.[H.]-retinol). A set of calibration standards with of [*H,]-retinol/retinol weight ratios of 0.00,
0.0167, 0.050, 0.167 and 0.50 will be analyzed with each set of plasma samples. A linear
regression equation will be calculated between the weight ratios of the calibration standards and
the integrated areas for m/z 259 and m/z 255. The area ratios for the plasma samples will be -
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substituted into the regression equation to solve for weight ratios. “The within-run precision of the
isotopic ratic measurements will be estimated by analyzing standards periodically with each set of
plasma sampies. The coefficient of variation for the mean isotopic ratio measurements for the
- standards is typically <5%. Plasma isotopic ratios of [*H,]-retinol/retinol will be measured using

the same method. The plasma retinol concentration will be determined by HPLC as previously
described (14). :

Sample size:

At least.3 treatment groups (levels of vitamin A intake) are needed to detect significant
departures . from linearity of the relationship between change in pool size and level of daily
vitamin A intake, and at least 2 subjects per treatment group are needed to determine whether a
given equation provides good fit. To better define the curve, we have chosen to include 8 levels
of intake, with 4 subjects in each treatment group. This will allow us to estimate more precisely
the level of intake that is associated with maintaining vitamin A pool size and the variability
associated with that estimate. According to Neter, et al (15), an approximate confidence interval
for the point at which the regression line y = a + b * x crosses the x-axis can be calculated from
the mean square error of the regression, the estimated slope, the total sample size, and the distance
of the estimated value of the dose from the mean value of the dose. According to our calculations,
this suggests that we will be able to estimate the maintenance dose within 125 ug for group 1 and

within 150 pg for group 2.
Expected outcomes:

Using the theoretical assumptions of vitamin A retention (50%) and the fractional
catabolic rate of vitamin A (0.5%/d of body pool), it is possible to estimate the expected change in
vitamin A pool size in response to supplementation with increasing levels of vitamin A over a
given time period. Figure 4 shows an approximation of the expected results from round 1 of the
study, using this approach. Assuming that subjects have a mean initial vitamin A pool size of ~30
mg, the change in pool size in response to supplementation will range from ~ -6.5 mg at an intake
level of 100 pg/d to ~15.6 mg at an intake of 1000 pg/d. We believe that these estimates are
reasonable because in our previous studies, estimates of change in pool size based on the same
theoretical calculations have been very similar to the actual estimates of change in pool size that

~ we obtained in the using the DRD technique (see table 1). As shown in Figure 4, the point at
which the regression line crosses the x-axis is ~375 pg/d. Based on these estimates, a daily intake
of ~375 ug/d would be necessary to maintain a pool size of ~30 mg.

Using the same approach, we have estimated the expected results from round 2 (high
vitamin A pool size) of the study (figure 5). Assuming that subjects have a mean initial vitamin A
pool size of ~130 mg, the change in pool size in response to supplementation will range from ~ -
33.5 mg at an intake level of 200 ug/d to ~18.2 mg at an intake of 2300 pg/d. Based on these
estimates, a daily vitamin A intake of ~1600 pg/d would be necessary to maintain a pool size of
~130 mg.

Pitfalls and limitarions: -

Adherence 1o study protocol: - It is possible that subjects will consume vitamin A-
containing foods during the evening when they are not under supervision. This is very unlikely
because their diets are typically low in vitamin A, so even if they did eat or drink something away
from the study center, it is not likely to contain vitamin A. Also, in our previous studies we have
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not had any indic_:aﬁon that consumption of vitamin A-rich foods occurred outside of the study
facility. The estimated pool sizes of the placebo group have always declined, as expected, in
response to the low vitamin A diet. .

Analytical techniques:

There may be some concern that the GC-MS technique is not sensitive enough to detect
changes in vitamin A pool size in response to supplementation with small doses of vitamin A. In
our recent study on carotenoid bicavailability, we detected differences of -6.5 mg, 1.4 mg, 6.4 and
12.3 mg in mean vitamin A pool sizes across treatment groups. In the proposed study we are
expecting to find differences in mean pool sizes ranging from -6.5 mg to 15.6 mg (range=18.8
mg) for subjects with low vitamin A pool size, which are very similar to the mean changes in pool
size that were estimated using the DRD technique in our carotenoid bioavailability study. For
subjects with high initial pool size, we are expecting to find differences in pool size ranging from
~ —33.5 mg to 18.2 mg (range=52 mg). Thus, we do not anticipate any problem in detecting
changes in vitamin A pool sizes_in response to the amounts of daily vitamin A that the subjects
will be receiving. Additionally, we are constructing a curve rather than attempting to detect
significant differences in mean pool sizes across treatment-groups. With eight increasing levels of
daily vitamin A intake, over a range of 100-1000 pg/d (group 1), or 200-2300 ug/d (group 2), we
will obtain data points over a sufficiently wide range of intakes to obtain a very good estimate of
the regression line, which will then allow us to estimate the level of daily vitamin A intake
* required to maintain a constant pool size.

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 WITHIN THE
PROVIDED SPACE). .

The laboratory analyses will be performed in the Department of Nutrition of the University
.. of California-Davis which is equipped with several HPLCs with variable wavelength UV
detectors (Hewlett Packard 1100, and Varian 5000) and a Shimadzu QP-5000 Gas
Chromatograph/Mass Spectrometer. The laboratories are also equipped with fume hoods and
accessories for extraction and sample preparation, uv/vis spectrophotometers, and -80 C freezers
to support the proposed research.

The laboratory analyses in Bangladesh will be completed in the Biochemistry and
Nutrition Laboratory of ICDDR,B. Aliquots of all specimens will be saved for validation of a
random subset of samples in Davis. The following instruments will be available to the project: 1)
a Waters HPLC system, which includes a model 510 HPLC pump, a model 712 WISP auto-
injector, a model 481 spectrophotometer, and a model 745 data module; 2) a Pye-Unicam model
SP8- 400 UV/VIS scanning spectrophotometer; and 3) assorted analytical balances, centrifuges,
and spectrophotometers, a Waters millipore system for filtering solvents, and a Savant speed-vac
(model SC-110) for rapid evaporation of extracts, '

Statistical analyses will be completed in Davis at the Data Center of the Program for
Intemnational Nutrition. This Center contains 4 IBM compatible microcomputers, and all
necessary data entry ‘and analysis programs including PC-SAS (R) Release 6.04, dBase ['V version
4.0 and SAAM II.
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- Data Analysis

Describe plans for data analysis. Indicate whether data will be analyzed by the investigators themselves or by other
professionals. “Specify what statistical software 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 monitor further progress of the
study. (TYPE WITHIN THE PROVIDED SPACE).

L

~ Vitamin A pool size will be estimated using the measured plasma isotopic ratios of Jabeled
to non-labeled vitamin A at 20 days post-dose, and the isotope dilution equation for.estimate of

pool size (0.5 * dose (0.65 g% @wssince doe) (1. )_1)) (4). The assumptions of the equation are that

50% of the dose is retained, the ratio of labeled to non-labeled vitamin A.in plasma to liver is
0.65, and that the fractional catabolic rate is 0.5%/d of the total body pool. Although these

“assumptions can be challenged, in practice, when compared with direct measurement of vitamin A

in liver biopsy specimens, and when compared with theoretical estimates of expected change in
pool size in response to supplementation with known amounts of vitamin A, the equation provides

; described. The mean change in pool size (post-supplementation pool size minus initial pool size)

' will be estimated, controlling for initial values, for each level of dietary vitamin A intake. The

level of intake at which vitamin A pool size is maintained will be estimated by fitting a straight
line or curve (as appropriate) to the observed data on change in pool size'vs level of daily vitamin

: A intake and estimating the point at which the curve crosses the x-axis. (For theoretical reasons,

we believe that a straight line will describe the relationship, but if there is a significant departure
from linearity, we will test other models). The point at which the curve crosses the x-axis will be
assumed to represent the level of daily vitamin A intake required to maintain pool size, and will
serve as an estimate of the average vitamin A requirement. ¢

The curves for group 1 and group 2 will be tested to see if they differ significantly from

| each other (e.g., linear relationships will be tested for group effect and group by dose interaction

using analysis of covariance including a test for equal slopes). Although we expect that the curves
will be different, if they do not differ at the 10% level of significance, the data from both groups
of subjects will be pooled to estimate the level of intake at which vitamin A body stores are
maintained. If the curves are different, as expected, separate curves will be estimated for both
groups of subjects (small and large initial body stores). B

Mean change in plasma retinol concentrations (post-supplementation minus initial vatues)

| will be examined across treatment groups using analysis of covariance, controlling for initial
values.
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Ethical Assurance for Protection of Humap Right

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 present study involves non-il] adult male subjects who will be provided a balanced
diet that meets full caloric requirement. "Heavy vitarnin A" is a non-toxic substance that poses no |
risk to an individual, Removing blood from the vein of the subjects may cause some discomfort, -
bruising, dizziness and rarely infection. The subjects will be administered vitamin A capsules
daily for a period of 60 days — the dosage will vary from 100 - 2300 Hg/day according to random
distribution as described in the Methods of the protocol. Thus, some of the subjects will receive
less than the current recommended daily allowance of 700 ng/d for adult males. These subjects,
however, will receive a total of'175-200 ug/d from the diet and capsules combined. It is very
unlikely that clinical signs of vitamin A deficiency will oceur at this level of intake. Upon
completion of the study, they will be given a single, high-dose vitamin A supplement (60 mg
retinyl palmitate) to replete their vitamin A stores. Some of the subjects, on the other hand, will be
receiving as high as 2300 pg/d of vitamin A capsules which is stil] below the Upper Limit (3000
ug/d) established by the Institute of Medicine. All subjects will be examined weekly by a
physician to ensure their physical well-being.

by the Institutional Review Board at the University of Califomia-Davis and will be submitted to
the Ethical Review Committee of ICDDR,B following its approval by the Research Review
Committee. '

Use of Anima.ls

Describe in the space provided the type and species of animal that will be used in the study. Justify with reasons the
use of particular animal species in the experiment and the compliance of the animal ethical guidelines for conducting

the proposed procedures, .

No animals will be used for this study.
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Literﬁture Cited . _ | , )

Identify all cited refercnces to pubhshed 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 i 1s o page limit for this section, however exercise judgment in
assessing the “standard” length. :
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Dissemination and Use of Findings S .

" Describe explicitly the plans for disseminating the accomplished results. Describe what type of publication i.s
antictpated: 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.

When sufficient data is available, the findings will be presented initially in one of the
International Scientific Conferences on relevant issues of nutrition. In addition, the results may be
presented elsewhere including workshops, seminars, etc. as appropriate. Eventually the paper will
be submitted for publication in a peer-reviewed journal on nutrition.

Collaborative Arrangements

Describe briefly if this étudy 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)

This project will be carried out as a collaborative effort of two administrative units; the
Department of Nutrition and the Program in Intemnational Nutrition (PIN), University of -
California, Davis (KH Brown, Director of PIN and PI of proposal) and the Clinical Sciences
Division of the International Centre for Diarrhoeal Disease Research, Bangladesh (David Sack,
Director).

21




Biography of the Investigators

Give biographical data in the following table for key personnel including the Principal Investigator. Use a photocopy
of this page for each investigator, :

I Name : Kazi Mohammad Asif Jamil
2 Present position .: Senior Medical Officer, Grade | -

3 Educational background {last degree and diploma & training relevant to the present research proposal):
1988. . M.B.B.S. (Bachelor of Medicine and Surgery)
Institute — Chittagong Medical College, Chittagong, Bangladesh
1995:  Ph.D. in Medical Sciences '
Institute — University of Tokyo, Japan
2001: Postdoctoral training in Nutrition at the Department of Nutrition of University of
Californja Davis, USA !
4 List of ongoing research protocols
(start and end dates; and percentage of time)

4.1. As Principal Investigator

Protocol Number Starting date End date Percentage of time
2001-028 . 1-3-02 28-2-03 20

4.2. As Co-Principal Investigator

Protocol Number Starting date End date | Percentage of time

4.3. As Co-Investigator

Protocol Number Starting date Ending date Percentage of time

5 Publications

Types of publications Numbers
a) Original scientific papers in peer-review journals 3
b) Peer reviewed articles and book chapters
¢) Papers in conference proceedings
¢) Letters, editorials, annotations, and abstracts in peer-reviewed 3

journals ‘

d) Working papers
b} Monographs
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6 Recent publications including publications relevant to the present research protocol
1) Response of estimated total body vitamin A stores to daily supplementation with green ..
7 leafy vegetables or sweet potatoes in healthy Bangladeshi men. Haskell MJ, Jamil KM,
Peerson J, Wahed MA, Fuchs GJ, Brown KH. (2001) FASEB Journal 15: 228.6 (Abstract)
2) Lowtemperature hemodialysis prevents hypotensive episodes by reducing nitric oxide
synthesis. Jamil KM, Yokoyama K, Takemoto F , Hara §, and Yamada A. Nephron. 2000
Mar;84(3):284-6. ' . i ' :
3) Distinct mechanisms of action of V1 antagonists OPC-21268 and ([d(CH2)sTyr(Me)AVP]
: in mesangial cells. Jamil KM, Watanabe T, Nakao A, Okuda T and Kurokawa K.
Biochem. Biophys. Res. Commun. 1993; 193: 738-743.
4) Expression of platelet activating factor receptor in renal tubular cell line (LLC-PK1).
Jamil KM, Takano T, Nakao A, Honda Z, Shimizu T, Watanabe T and Kurokawa K.
Biochem. Biophys. Res.Commun. 1992; 187: 767-772.
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November 1997 to Consultant, Market Access for Rural
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. food and nutrition beliefs and practices of
women with young children in the mid-western
Terai in Nepal.
Nov-Déc 1996; Consultant, Interriational Atomic Energy Agency,
July-October 1995 Vienna, Austria. Assisted with implementation of

pilot studies to assess vitamin A status of infants
and school-aged children in Peru, usmg stable isotope labeled

vitamin A.
- September 1992 to Post-graduate researcher, Program in International
June 1996 Nutrition, Nutrition Department, University of

California, Davis, Davis, CA.

‘Completed dissertation project entitled, "Assessment
of vitamin A status in humans using the deuterated
retinol dilution technique”.

I3

September 1992 10 Conducted clinical phase of dissertation project
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December 1993

-September 1991
to August 1992

September 1991
to June 1992

February 1989
to September 1990

June 1987
to June 1988

January 1986
to Agf—ﬂ 1986

February 1985
to August 1985
(and Summer 1986)

at the International Centre for Diarrhoeal Disease
Research, Dhaka, Bangladesh.

Post-graduate researcher, Nutrition Department, University
of California Davis, Davis, CA. Analyzed human -

plasma, breastmilk, and foods for vitamin' A and
carotenoid content by HPLC.

Teaching Assistant, Nutrition Department, University

of California Davis, Davis, CA. Assisted in teaching
two undergraduate courses on diet therapy, and a
course on nutritional assessment (anthropometry, body
composition, and assessment of dietary intake).
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ment, Aging and Metabolism, Guatemala City, Guatemala,
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. Guatemalan elderly living in a peri-urban neighborhood of
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in gastroenterology, endocrinology, cancer, obstetrics, and
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USDA Human Nutrition Research Center on Aging, Tufts
University, Boston, MA.

Performed assays for analyzing human blood samples

for various nutnents, including vitamins A and E gy
HPLC, and enzymatic assays for vitamins Bi, B2 and B6.

PROFESSIONAL AFFILIATIONS

Memiber of American Society for Nutritional Sciences
Member of the Society for International Nutrition Research
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AWARDS AND HONORS -
Finalist, Student competition, Society for International Nutrition Research, 1996

ARCS scholarship, 1992 ‘
Out-state-tition waiver, University of California, Davis, 1990

LANGUAGES: Fluent in Spanish, limited fluency in French
REFERENCES: Available on request.

PUBLICATIONS

Haskell MJ, Lembcke JL, Salazar M, Green MH, Peerson JM and Brown, KH. Population-based
plasma kinetics of an oral dose of [’H,]-retinyl acetate among preschool aged Peruvian children,
AJCN, in press, 2002.
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Allen LH, Haskell MJ. Estimatin% the potential for vitamin A toxicity in women and young
children. J of Nutrition, in press, 2002, . , '

- Allen LH, Haskell MJ. Vitarhin A requirements of infants under six months of age. Food Nutr.
Bull, 22:214-234, 2001, '

Haskeli MJ,_Mazurri—de-r RN, Jones AD, Peerson JM, Wahed MA, Mabalanabis D, and Brown KH.
Use of the deuterated retinol dilution technique to assess total body vitamin A reserves of adult "
volunteers consuming different levels of vitamin A. Am J Clin Nutr, 70:874-80; 1999.

Haskell MJ, Brown KH. Maternal vitamin A nutriture and the vitamin A content of human milk,
J of Mammary Gland Biology and Neoplasia, 4:243-2571999. | :

Haskell MJ, Islam A, Peerson JM, Handelman GJ, Wahed MA, Mahalanabis D, and Brown KH.
Plasma kinetics of an-oral dose of d4-retinyl acetate in healthy American and Bangladeshi
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Haskell MJ, Handelman GJ, Peerson JM, Jones AD, Rabbi, A, Awal MA, Wahed MA,
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J Clin Nutr, 66:67-74, 1997. ,
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Haskell MJ, Jamil KMA, Hossain I, Peerson JM, Wahed MA, F uchs G, Brown, KH.’ Response
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Brown KH, Sanchez-Grifian M, Perez F, Peerson JM, Ganoza L, Stern JS. Effects of dietary energy
density and feeding fréquency on total daily energy intakes by recovering malnourished children.
Am ] Clin Nutr 62:13-18, 1995. '

Molina S, Vettorazzi C, Peerson JM, Solomons NW, Brown KH. Clinical trial of glucose-oral rehydration
solution (ORS), rice dextrin-ORS, and rice flour-ORS for the management of children with acute
diarrhea and mild or moderate dehydration. Pediatrics 92:191-197, 1995. ; )

Dewey KG, Peerson JM, Brown KH, Krebs NF, Michaelsen KF, Persson LA, Salmenpera L, Whitehead
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of US, Canadian, and European data sets. Pediatrics 96:495-503, 1995.

Brown KH, Peerson JM, Lopez de Romaiia G, Creed de Kanashiro, Black RE. Validity and epidemiology
of reported poor appetite among Peruvian infants from a low-income, periurban community. AmJ
Chlin Nutr 61:26-32, 1995.

Piwoz EG, Creed de Kanashiro H, Lopez de Romafia G, Black RE, Brown KH. Potential for
misclassification of infanis’ usual feeding practices using 24-hour dietary assessment method. [
Nutr 125:57-65, 1995.

Lonnerdal B, Zavaleta N, Kusunoki L, Lanata CF, Peerson JM, Brown KH. Effect of postpartum maternal
infection on proteins and trace elements in colostrum and early milk. Acta Paediatr 85:537-42, [996.

Ashraf H, Bhan MK, Bhatmagar S, Bhutta Z, Brown KH, Dung PT, Fontaine O, Garcia Aranda JA, Issani
Z, Ly DT, Mahalanabis D, Mitra AK, Molla AM, Nizami SQ, Nurko S, Penny M, Singh KD, Snyder
JD, Thanh PN, Thobani-§, Verne E. International Working Group on Persistent Diarrhoea.
Evaluation of an algorithm for the treatment of persistent diarrhoea: a multicéntre study Bull
World Health Organization, 74: 479-489, 1996.

' Ruel MT, Rivera JA, Santizo M-C, Lonnerdal B, Brown KH. Impact of ziric supplementatlon on

-morbidity from diarrhea and respiratory 1nfect10ns among rural Guatemalan children. Pediatrics
99:808-813, 1997.

-Dewey KG, Cohen RJ, Landa Rivera L, Canahuati J, Brown KH. Effects of age at introduction of

complementary foods to breast-fed infants on duration of lactational amenorrhea in Honduran
women. Am J Chin Nutr 65:1403-1409, 1997.
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Brown, KH. Complementary feeding in deveIOpmg countries: factors affectmg energy intake. Proc Nutr
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Ruel MT, Dewey KG, Martinez C, Flores R, Brown KH. Validation of single daytime samples of human
milk to estimate the 24-h concentration of lipids in urban Guatemalan mothers. Am J Clin Nutr
65:439-44, 1997.

Haskell MJ, Handleman GJ, Peerson JM, Jones AD, Ataj Rabb1 M, Awal MA, Wahed MA, Mahalanabis
D, Brown KH. Assessment of vitamin A status by the deuterated-retinol-dilution technique and .
comparison with hepatic vitamin A concentranon i Bangladeshi surgical patients. Am J Clin Nutr

o 66:67-74, 1997.

Lembcke JL, Peerson JM, Brown KH. Acceptability, safety, and dlgest1b1hty of spray-dried bovine serum
added to diets of recovering malnourished children. J Pediatr Gastroenterol Nutr 25:381-384, 1997.
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Deta:!ed Budge* for New Proposal

T‘:ue. Estimation of the Average Vitamin A Requirement of AdultMales
P Or. KM.A. Jamil and Marjorie Haske!|
'Froices! Numger: 2062032 Name of Civisicn: Clinical Sciencas Divisicn
\ Oener GSDa Amcunt Funded {direct): USS107.621 - Total:UUSS128,068  Overhesd:19%
. {@ring Date: January 2003 Closing Date: December 2005
Strategic Plan Priority Code(s): - : :
1Personne| % Effort 1st Year| 2nd Year| 3rd Year Total
Dr. Kazi M. Jamil, P} . . " 150.50.20 5,600 5,880 2470! 13,950
Medical Officer, NA-1 50,50 . 3,888 4083 ' 7,971
Lzb Surerviscr (MA Waned), Co-investigatcr |5,5 €00 g45 1,845
Resaarch Officer ' 100,20 4,128 2,168 6,296
Twe Dieticians{Anowara,Hosne Ara) 10,10 1,200 1,250 2,460
Twe Cocks. G8-1 © 100, 100 Jgeg 4,083 7,871
Field Superviscrs, GS-2 - 11€0, 100 2,196 2,306 4,502
Two Field Assisiznt GS-1 100, 100 1,844 2.042 3,986
Sub Total: ' 23,744 22,767 2,470 43,981
Local Travel(subject recruitment) - ‘ . SGO £C0 | 1.000
Sub Totai: ' . 500 500 | 1,000
Materials & Suppiies: .
Medicines (Rx for parssites and for miner ailments) 250 280 500
Kitchen supciies _ 250 250
Food(2 major meals daily and snacks X 125 d) 12,000 12,000 24,000
Subject incentive (wage loss) 12,000 12,000 24,000
-|Subject incentive for screemng 375 375 750
Microcwave oven - 250 o 250
Office suppfies (stationeries) 150 150 300
|Enterizinment succlies (newspapers, journals, 250 250 500
Cemes maternisis) _
Sub Total: . : 25,525 25,025 . 50,550
Cther Contractuai Services , :
) Rentat of iwo zircenditicners and other utifities S 500 500 1,000
.|E-mail subseriction. $30/m x 12 mo) 360 360 720
Sub Total: 860 " 860 - 1,720
interdepartmental Services
iMicreticicgical fesis . 1G0 | 1G0 200
f'::cc.‘"e""is*"f Tast 120 scr ening; retingi, Het CRF, " S60 €Go 1.300
sibumin, srsztinine. SGFT. aic, ' '
S laroxs Mx rosimsommoniczticns : zCCh 220 453
1.200 ¢ 1.250 2,450

Sun Vet . ' i

3

iikn.(j B



) ) 1st Year] 2nd Year| 3rd Year Total
Capital Expenditure - B i
Computer. printer and accessories 2.820 2820
Sub Total; 2,920 2,920

iTotal Direct Cost: . 107,621
Indirect costs(19%) o _ 20,448
Total Project Costs ) ' . 128,063
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Budget Justifications

N P N N B [———

Please provide one page statement justifying the budgeted amount for each major item. Justify use of man power,
major equipment, and laboratory services.

Personnel: Dr. Jamil is the local PI who will be responsible for recruitment of subjects and for
providing overall supervision of the project at [ICDDR,B. The medical officer will collect blood
‘sainples from the subjects on specified time periods as mentioned in the protocol. He/she will also
examine participants for signs and/or symptoms of vitamin A deficiency weekly throughout the
study penod.

The research officer will process all blood samples and store plasma samplés at —20° C until the
plasma samples are transported on dry ice to UC Davis. He/she will also share the responsibility
of administering vitamin A capsules to the subjects together with the medical officer. The
dietitians will prepare the individual daily menus, supervise the preparation of foods, and
determine the quantities of food items consumed by each subject at each of the meals. The field
supervisor will. keep record of the attendance of the subjects and provide necessary support to look
after the subjects during their stay at the study facility. He will also keep record of the daily intake
of the subjects. The field assistants will help the field supervisor. The cooks and cleaners are self-
explanatory. N

Supplies: The computer will be used for data entry and analysis. The kitchen supplies and the
microwave oven will be used for cooking food for the subjects. Newspapers, journals and game
materials will be used for the recreation of the subjects who will spend all day in the study
cafeteria for a period of 120 days consecutively.

Other Support

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

Dr. Jamil is currently receiving funds from NIH-Fogary International Center for conducting a
pilot study on the antioxidant status of malnourished and healthy Bangladeshi children. The
project started in March 1, 2002 and is expected to be completed in February 2003. The total
budget for the pilot study was USS 3,000 (three thousand) only.
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SCREENING

" CONSENT TO PARTICIPATE INA RESEARCH STUDY

ICDDR,B: Centre for Health and Population Research
& University of California Davis

' 'Tltle of Study: Estimation of vitamin A requirements in adult maies.

Invesngators' Name(s), Department, Telephone Number(s):

K.M.A, Jamil, MBBS, Ph.D., CSD, ICDDR,B, Tel.( 880-2) 8811751 Ext 2333
Marjorie Haskell, PhD, Dept of Nutrition, UC Davis, Tel. 1{530) 754-7415
Kenneth Brown, MD, Dept of Nutrition, UC Davis, Tel. 1(530) 752-1992

PURPOSE N o
You are being asked to participate in a screening procedure to determine whether you are
eligible to participate in a research study. Researchers at the Centre for Health and Population |
Research in Bangladesh and the University of California-Davis are planning to conduct a
research study to learn about how much vitamin A a person needs to consume in their daily diet
to meet the body’s vitamin A needs. We are conducting this screening procedure to identify
volunteers with blood levels of vitamin A within the range of levels required for the research -
study. '

PROCEDURES :

If you decide to participate in this screening procedure to determine whether you are
eligible for the study on vitamin A requirements, you will be asked to report the Centre for
Health and Population Research at 7:00 am after a 12-hour overnight fast to have a blood sample
obtained from a vein in your arm. The overnight fast means that you will be asked not eat or
drink anything other than water after 7:00pm on the night before coming t6 the-Centre. The
blood sample will be obtained by inserting a needle in the vein in your arm and 2 teaspoons of
blood (10 mL) will be removed for measurement of your blood vitamin A level. A physician
will also ask you a few questions about your current state of health and your medical history.
After the blood sample is obtained you will receive a light breakfast consisting of tea, a
vegetable pastry, and a piece of fruit. We will let you know within 2 weeks whether or not you
are eligtble for the research study on vitamin A requirements. If you are eligible for the study
and are interested in participating, we will explain the study procedures to you in detail at that
time. Your participation in this screening procedure does not obligate you in any way to
participate in the research study on v1tam1n A requirements.

ALTERNATIVES -~

The alternative is not to participate in the studyv.

RISKS :
/ There are no major risks associated with your participation in this screening procedure.
Risks of removing blood from a vein in your arm include some discomfort, bruising, dizziness

I
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and rarely infection. The amount of blood that will be taken will not affect your health in any
way. L '

BENEFITS

No direct benefit to you is anticipated from pammpatmg 1n this screening procedure. Results of
the study on vitamin A requirements will benefit society in general because, at present, there is

~ very little information on the amount of vitamin A that is needed to meet the body’s needs. This
information will be useful to public health professionals for establishing programs and policiés
‘to address the problem of vitamin A deficiency worldwide.

CONFIDENTIALITY _

The information obtained from this screening procedure will be shared between the
- Center for Health and Population Research in Bangladesh and the University of California,
Davis. Names and personal information will be kept confidential to protect your identity,
however, absolute confidentiality cannot be guaranteed, since research documents are not -
protected from subpoena.

COSTS/COMPENSATION ‘

You will be asked to provide us with your time. There will be no cost to you to-
participate in'this study. You will receive 170 Taka as compensation for the time vou will
spend at the study facility and for reimbursement of vour transportation costs to and from
the Center for Health and Population Research. If you are injured as a direct result of
research procedures, you will recetve reasonably necessary medical treatment at no cost. The
Center for Health and Population Research in Bangladesh and the University of California-
Davis do not provide any other form of compensation for mjury.

RIGHT TO REFUSE OR WITHDRAW
Participation in this screening procedure 1s voluntary. If you decide to participate, you
are free to change your mind about being in the study and quit after the study has started.

QUESTIONS

If you have any questions, please ask us. If you have additional questions later, Dr.
Jamil, Dr. Haskell, Dr. Brown or one of their assistants will answer them. Dr..Jamil can be
reached at the Centre for Population Studies, Mohakhali, Dhaka, Bangladesh, Tel. 8811751 Ext
2333. Dr. Haskell and Dr. Brown can be reached at 3217 Meyer Hall, UC Davis, Davis, CA
95616, Tel. 001-530-752-1992.

CONSENT

YOUR WRITTEN CONSENT BELOW, WILL INDICATE THAT YOU HAVE
DECIDED TO VOLUNTEER AS A RESEARCH SUBJECT AND THAT
YOU HAVE UNDERSTOOD THE INFORMATION PROVIDED
ABOVE, AND IN THE BILL OF RIGHTS.

Participant’s initial
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Name of parti_cipant {print):

- Signature or thumbprint of participant ;

Date
Name of investigator (print):
_ Signature of investigator: Date
Name of witness (print);
Sienature of witness: Date

.-

You will be given a signed and dated copy of this form to keep. You will also be given a
copy of the Experimental Subject's Bill of Rights.

L

. _ Participant’s initial




CONSENTFORM I

CONSENT TO PARTICIPATE IN A RESEARCH STUDY ST

ICDDR,B: Centre for Health and Population Research
& University of California Davis

Title of Studyf Estimation of vitamin A requirements in adult males.
Investigators' Name(s), Department, Telephone Number(s):

K.M.A. Jamil, MBBS, Ph.D., CSD, ICDDR,B, Tel.( 880-2) 8811751 Ext 2333
Marjorie Haskell, PhD, Dept of Nutrition, UC Davis, Tel. 1(530) 754-7415
Kenneth Brown, MD, Dept of Nutrition, UC Davis, Tel. 1(530) 752-1992

PURPOSE

You are being asked to participate in a research study. Researchers at the Centre for
Health and Population Research in Bangladesh and the University of California-Davis hope to
learn how much vitamin A a person needs to consume in their daily diet to meet the body’s
vitamin A needs.

PROCEDURES _

If you decide to volunteer for the study, you will be asked to consume all of your meals
during the next four months in the study cafeteria at the Centre for Health and Population®
Research. You will be asked to report to the study facility at 7:00 am and remain there under
supervision until 7:00 pm. During that time you will be provided with breakfast, lunch, dinner
and snacks. Games and newspapers will be made available at the study facility to alleviate
boredom. You will be allowed to exercise outside, and space will be made available for resting.
In addition to the meals, you will also receive a vitamin and mineral supplement daily. The
meals and the vitamin and mineral supplements that you will be given will satisfy all of your
nutrient requirements except for vitamin A. You will be asked not to eat or drink anything other
than water when you return to your home at night. After three weeks of consuming your meals
in the study cafeteria, you will begin receiving a capsule (with your noontime and evening
meals) containing 100, 200, 300, 400, 500, 600, 800, or 1000 pg of vitamin A twice daily fora
period of 2 months. The amount of vitamin A that you will receive in the capsules willbe
determined by chance, as in a lottery. During those 2 months you will continue to receive the
meals and capsules at the study cafeteria. After the 2 month pericd, you will continue to
consume your meals in the study cafeteria for approximately 5 more weeks, but during that time
you will no longer receive the daily vitamin A capsules. -

" Additional procedures that will be completed are descﬁbed as follows:

1. On the third day of the study, you will receive a small dose of " ‘heavy vitamin A"
(10 mg) by mouth, which will allow us to estimate how much vitamin A is present in your body.
“Heavy vitamin A” is a non-toxic form of vitamin A that is slightly heavier thanthe vitamin A
that is found in foods. We will obtair a blood sample from a vein in vour arm. A needle will
be inserted in'the vein and 2 teaspoons of blood (10 mL) will be removed 24 hours after you
receive the dose of "heavy vitamin A", and again 3, 20 and 21 days after receiving the dose. On

Participant’s initial _




_the followmg day you wil begin receiving a capsule containing vitamin A, as descnbed above
w1th the noon and evening meals for a period of 2 months. - -

2. Following the two-month period, we will obtain a blood sample from a vein in
- your arm to méasure blood levels of vitamin A. A needle will be insérted in the vein and 2 -
teaspoons of blood (10 mL) will-be removed.. You will continue to consume your meals in the
study cafeteria for approximately 5 more weeks. During those 5 weeks you will no longer

_receive daily vitamin A capsules. You will receive the final dose of "heavy vitamin A" (10 mg)
by mouth, two weeks after completing the 2-month supplementation period. Theé “heavy
vitarmin A” will allow us to estimate the amount of vitamin A in your body again. This is

~ Decessary to determine how much vitamin A your body absorbed from the capsules that you .

_ received during the two-month period. To complete this study, we will obtain a blood sample
from a vein in your arm. A needle will be inserted in the vein and 2 teaspoons of blood (10 mL)
will be removed on the mormng that you receive the dose of "heavy vitamin A", and again 1, 3,
20 and 21 days after you receive the dose.

3. The whole study will require 120 days (4 months). A total of 10 blood samples
(2 teaspoons each (10 mL each)) will be obtained over the 120- -day period.

ALTERNATIVES

The al'ternative is not to participate in the study.

RISKS -

There are no major risks associated with your participation in this study. Risks of

- removing blood from a vein in your arm include some discomfort, bruising, dizziness and rarely
infecttion. The amount of blood that will be taken will not affect your health in any way. The
special "heavy vitamin A" is a non-toxic substance that poses no risk to you. The amount of
vitamin A that you will be receiving daily during the supplementation period is below the Upper
Limit (3000 pg/d) established by the Institute of Medicine; therefore you will not be at risk of
consumning too much vitamin A daily. There is a chance that you will be receiving as little as
100 pg/d of vitamin A, which 1s less than the current recommended daily allowance of 700 pg/d
for adult males, or as much as 1000 ug/d of vitamin A during the supplementation period. There
1s-a very slight risk that you may develop symptoms of vitamin A deficiency if you are
consuming less than the recommended daily allowance for vitamin A during the study.
However, the basal low-vitamin A study diet contains approximately 75-100 ug.of vitamin A,
thus subjects who receive a daily dose of 100 pg as vitamin A capsules-will receive a total of
175-200 pg/d from the diet and capsules combined. It is very unlikely that clinical signs of
vitamin A deficiency will occur at this level of intake. The study physician will examine you
weekly, and if any symptoms of vitamin A deficiency occur you will be treated with vitamin A
immediately. Early clinical symptoms of vitamin A deficiency include difficulty seeing in dim
light, and dryness of the white part of the eye.. However, in previous studies in which
Bangladeshi men received 0 mg vitamin A/d for a period of 120 days, clinical symptoms of
vitamin A deficiency did not occur in any of the subjects, Upon completion.of the study, you
will be given a single, high- dose vitamin A supplement (60 mg retlnyl palmutate) to replete your

" vitamin A stores.

Participant’s initial




BENEFITS : . . '
' eSults of this study will benefit society in general because, at present, there is very little

information on ‘the amount of vitamin A'that is needed to meet the body’s needs. This

_ information will be useful to public health professionals for establishing programs and policies
to address the problem of vitamin A deficiency worldwide. No direct benefit to you is
anticipated.

CONFIDENTIALITY

The information obtained from this study will be shared between the Center for Health
and Population Research in Bangladesh and the University of California, Davis. Names and
personal information will be kept confidential to protect your identity, however, absolute
confidentiality cannot be guaranteed, since research documents are not protected from subpoena.

COSTS/COMPENSATION : _ :
' . -You will be asked to provide us with your time. There will be no cost to you to
participate in this study. You will receive monetary compensation for the time you spend at the
study facility (7:00am-7:00pm daily). Specifically, you will receive 170 Taka/d for 120 days.
The'compensation will be provided to you every 10 days (1,700 Taka/10 davs); If vou decide
to withdraw before completing the study, vou will be paid for the number-of davs that vou
participated in the study at a rate of 170 Taka/d. If you are injured as a direct result of
research procedures, you will receive reasonably necessary medical treatment at no cost. The
* Center for Health and Population Research in Bangladesh and the University of California-
Davis do not provide any other form of compensation for injury. ' '

RIGHT TO REFUSE OR WITHDRAW
Participation in this study is voluntary. If you decide to participate, you are free to -
change your mind about being in the study and quit after the study has started.

QUESTIONS _ ,

If you have any questions, please ask us. If you have additional questions later, Dr.
Jamil, Dr. Haskell, Dr. Brown or one of their assistants will answer them. Dr. Jamil can be
reached at the Centre for Population Studies, Mohakhali, Dhaka, Bangladesh, Tel. 8811751 Ext
2333. Dr. Haskell and Dr. Brown can be reached at 3217 Meyer Hall, UC Davis, Davis, CA -
95616, Tel. 001-530-752-1992. - _ - o

YOUR WRITTEN CONSENT BELOW, WILL INDICATE THAT YOU HAVE
DECIDED TO VOLUNTEER AS A RESEARCH SUBJECT AND THAT
YOU HAVE UNDERSTOOD THE INFORMATION PROVIDED
ABOVE, AND IN THE BILL OF RIGHTS.

‘Participant’s initiai
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Name of Dafﬁcipant-(nrint}:

Slgnature or thumbprmt of pamc:pant : ‘ ' - Date

Name of investigator (print):

Signature of investipator: - . T Date

Name of witness (print):

Signature of witness: ) a . Date

You wﬂl be given a signed and dated’ copy of this form to keep. You will also be given a _
copy of the Experimental Sub]ect s Bill of R]ghts
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mouth, which will allow us to estimate how much vitamin A is present in your body. We will

. obtain a blood sample from a vein in vour arm. A needle will be inserted in the vein and 2

teaspoons (10 mL) of blood will be removed 24 hours after you receive the dose of "heavy
vitamin A", and again 3, 20 and 21 days after receiving the dose. On the following day you will
begin receiving a capsule containing vitamin A, as described above, with the-noon and evening
meals for a period of 2 months.

3. Following the two-month period, we will obtain a blood sample from a vein in .
your arm to measure blood levels of vitamin A A needle will be inserted in the vein and 2
teaspoons (10 mL) of blood will be removed. You will continue to consume your meals in the
study cafeteria for approximately 5 more weeks. During that time you will no longer receive
daily capsules of vitamin A. You will receive the final dose of "heavy vitamin A" (15 mg) by
mouth two weeks after completing the 2-month supplementation period. The “heavy vitamin A”
will allow us to estimate the amount of vitamin A in your body again. This is necessary to
determine how much vitamin A your body absorbed from the capsules that you received during

the two-month period. To complete this study, we will obtain a blood sample from a vein in

your arm. A needle will be inserted in the vein and 2 teaspoons {10 mL) of blood will be _
removed on the morming that you receive the dose of "heavy vitamin A", and again 1, 3, 20 and
21 days after you receive the dose. : :

PROCEDURES )
4. The whole study period will require 120 days (4 months). A total of 10 blood
samples will be obtained (two teaspoons each (10 mL each)) over the 120 day study period.

ALTERNATIVES

+

- The alternative is not to participate in the study,

RISKS

There are no major risks associated with your participation in this study. Risks of
removing blood from a vein in your arm include some discomfort, bruising, dizziness and rarely
infection. The amount of blood that will be taken will not affect your health in any way. The |
special "heavy vitamin A" is a non-toxic substance, which poses no risk to you. The amount of
vitamin A that you will be receiving daily during the supplementation period is below the Upper
Limit (3000 pg/d) established by the Institute of Medicine. There is a chance that you will be.
receiving as little as 275-300 pg/d of vitamin A (from the study diet and capsules combined)
which is less than the current recommended daily allowance of 700 pg/d for adult males.
However, in previous studies in which Bangladeshi men received 0. mg vitamin A/d for a period
of 120 days, clinical symptoms of vitamin A deficiency did not occur in any of the subjecrs.
Also, it is very unlikely that you will develop symptoms of vitamin A déficiency if you are
consuming less than 700 ug/d duning the supplementation period because prior to beéinning the
studies you will have received 4 doses of 60 mg of vitamin A. This amount of vitamin A will
increase the amount of vitamin A in your body to a higher level and should be sufficient to -
protect against risk of vitamin A deficiency for a period of approximately 4 months even if no
vitamin A were consumed in your diet. Nevertheless, the study physician will examine you

*2 . Panicipant’s initial
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weekly, and if any symptoms of vitamin A deficiency occur you will be treated with vitamin A
immediately. Early clinical symptoms of vitamin A deficiency include difficulty seeing in dim
light, and dryness of the white part of the eye. It is-possible that you may experience some side
effects during the first day after taking a high dose capsule (60 mg) such as headache, nausea or
vomiting. However, these side effects generally occur in a small number of people who receive
high-dose supplements (less than 5%) and do not result in any long-term health problems. As
described, you will receive four high-dose capsules 5 days apart before beginning the 4-month
study.

BENEFITS .

Results of this study will benefit society in general becausg, at present, there is very little
information on the amount of vitamin A that is needed to meet the body’s needs. This
information will be useful to public health professionals for establishing programs and policies
to address the problem of vitamin A deficiency worldwide. No direct benefit to you is
anticipated. o

" CONFIDENTIALITY. ) _

The information obtained from this study will be shared between the Center for Health
and Population Research in Bangladesh and the University of California, Davis. Names and
personal information will be kept confidential to protect your identity, however, absolute
confidentiality cannot be guaranteed, since research documents are not protected from subpoena.

CosTS/COMPENSATION

You will be asked to provide us with your time. There will be no cost to you to
participate in this study. You will receive monetary compensation for the time that you spend at
the study facility (7:00am-7:00pm daily). Specifically, you will receive 170 Taka/d for 120
days. The compensation will be provided to vou every 10 days (1,700 Taka/10 days). If
vou decide to withdraw before completing the studv. vou will be paid for the number of
* days that vou participated in the study at a rate of 170 Taka/d. If you are injured as a direct
result of research procedures, you will receive reasonably necessary medical treatment at no
cost. The Center for Health and Population Research in Bangladesh and the University of
California-Davis do not provide any other form of compensation for injury.

-

" RIGHT TO REFUSE OR WITHDRAW _ :
Participation in this study 1s voluntary’ If you decide to participate, you are free to
change your mind about being in the study and quit after the study has started.

QLUESTIONS - : _

If vou have any questions, please ask us. If you have additional questions later, Dr.
Jamil, Dr. Haskell, Dr. Brown or one of their assistants will answer them. Dr. Jamil can be
reached at the Centre for Population Studies, Mohakhali, Dhaka, Bangladesh, Tel. 8811751 Ext
2333, Dr. Haskell and Dr. Brown can be reached at 3217 Meyer Hall, UC Davis, Davis, CA
93616, Tel. 001-530-752-1992. ~

«
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YOUR WRITTEN CONSENT BELOW, WILL INDICATE THAT YOU HAVE
DECIDED TO VOLUNTEER AS A RESEARCH SUBJECT AND THAT
YOU HAVE UNDERSTOOD THE INFORMATION PROVIDED
ABOVE, AND IN THE BILL OF RIGHTS.

Name of participant (print):

Signature or thumbprint of participant : : ‘ Date

Name of investigator (print):

Signature of investigator: Date

Name of witness (print):

Signature of witness: : . ' Date

You will be given a signed and dated copy of thlS form to keep. You will also be given a
copy of the Experimental Sub]ect's Bill of Rights. '

d
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60-75 days of consumptl

Flgure 1. Change in vitamin A pool size follomng
on of 0-3 mg retinol/d
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Figure 2, Change In vitamin A pool size fo]loxfing
60-75 days of consumption of 0-3 mg retinol/d -
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F igure 3. Study Design

- : Plasma
Plasm:m_:sqtoplc o 3 isotopic
ratio, retinol conc. C - Plasma retinol | | ratio

. . Group 1: 100, 200, 300, 400,
1st isotope dose 500, 600, 800, or 1000 pg/d 2nd isotope dose

‘Group 2: 200, 500, 800, 1100,
1400, 1700, 2100, ar 2300 pg/d v

[5s =7 55 55 s

82 83 94,55 97 114,115

31,3 20,21 22 -
SR Study day

1 =low vitamin A diet = supplementation period

B = blood collection

Figure 4. Hypothetical change in vitamin A pool
size vs daily vitamin A intake in subjects with low
initial vitamin A pool size '
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Assumptions: Mean unhal pool size is 30 mg, vitamin A retention is
50% and the fractional catabolic rate is 0.5 %/d
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- .- | - Figure5. Hypoiheﬁcal change in vitamiri_A pool -
size vs daily vitamin A intake in subjects with
high initial vitamin A pool size

b [ [
= = (=}

L 1 ']
-

=

len

U
ik
(=]

hypothetical change'in
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Assu'mptio-ns:' mean vitamin A pool size is 130 mg initially, vitamin A
retention is 50% and the fractienal catabolic rate is 0.5%/d

Table 1. Comparison of ﬁﬁmated change 111 pool
size and theoretical change in pool size from
previous studies |

Daily vitamin  Estimated Theoretical ~ Ratio of

A intake mg/d changein . change in estimated to
vitamin A . vitamin A~ theoretical change
pool size (mg) pool size (mg) - in pool size

0.75 - 188 185 1.02
1.5 583 - 54.0 1.08
3.0 1253 © . 107.8 1.17
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DMPROVING EUMAN NUTRITION FOR OPTIMAL HEALTH

‘The “énel decisicn regarding your proposal is based on the input provided by the rﬁieﬁvs and the
' oo].!ecied expertxsc and judgment of the individual panel members. This panel summary reflecis

the consensus opirdon cf the panel regarding vour proposal.
Proposal #: 0261006
PI: Haskell

Trle: Estimation cf Vitzrmin A Requirement of Adult Males

PGSITIVE ASPECTS OF PRCPOSAL: :

The Food and Nutriticn Beard bas identified research on the vitamiz A requirement as a high
oricrity. The smdy is well designed, and the investigaters have extensive experience. It is zood
to ¢a the study o Bangiadesh where diets arc neturaily low in vitamin A ard depletion of subjects
is oot requirsc; ihis dees not pose the legisdeal Or ethical problems that depletion of subjects with

higaer acrmal igtakes wouid de. Cellzporadon with Bangladeshi coileagues is well established,

NEGATIVE ASPECTS OF PROPOSAL -

The sropoaal states that 2 subjects/dose tevel are needed, and the protocai cails for 4/group, but
a0 actual power anaivsls was done. The panei presumes that the nis based on the investigators’
experience with simiiar studies.

SYNTHESIS COMMENTS:

Tre panel agreed thns 1s an important project and suggestions for mlprovemem were ail relauve!y
wner (see mcmdual reviews). This werk will provide data that will put recommendations for
vitarnin A intzke on a mecem scientific feoting. The panel recommends funding this project with

- 1he highest ievel of énthusiasm.

Proposal Ranking
Your gropasai was 2nked 7S out of 111 propesais eenaidered for funding this year. Your preposal wes renked
0 e lowing cotesory: . . ,
Prepesals Recommended fur Funding | -
¢ Oumnang T2 I Medium Fhedty - Upger [15. .‘»a) 3 Low Pricriiy {17.1%)
T Hign Smory 35 I odecum Promy - Mlage (19.2%) '

2 ‘sedium Pncmy - Lower {10_«5%)

o Fe

SraposRlE NoL ISCommEnssc

Z Seme Merm2{T2U0% .
L D3 NCITLNG %)
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. ~ USDA. Cocpenative San Rescarch, Education. and Exmarion $ervica . Propesal No.. . Iovestigator -
Competitve Research Grants and Awards Mzagemem S 1008 . Baskell -
‘ ' Please rerim to:
PROPOSAL REVIEW SHEET ' '
i ] — X } :ms_:rcving Human Morr. 31,0
SEE GUIDELINES ¥OR REVIEW _ —

Comments: I neecied, we accitional shass)

- 2e body's poel size aud providing a good basis for the vitmmin

FROVE:  Reviews, wills reviewers” names removed, will be s 1o Sppiicans

{Zedry) M. Haskell
Agplicatior # 02-01006

The purpose of tis research propesal is to investigate vitamin A requirements, The PI
has propese< to cetermine the vitannn A requirements 0 Bangali men with low and high
initial vitarin A body pool size. The M has hypothesized that the [eve] of daily ntake at
which vizmin A pool size is maintained is 2 good estimation of daily vitamin A ,
requirezants. The proposal io better define vitarin A requirements based on maintaining
A leguirement is neaded.

The informaticn generated from this study will help to befter defice vitamin A
r=gquirzments. The PI's have used the isotope mtio difution technicues in their earlier ,
siucies to detezmine tie f-Carotene conversion 10 vitamin A and have planned 1o use the
isotope dijuden techmique in subjects from Bargladesh where the low vitamin A body
poci 2= I3 aiready svailable i the popuiation due their dietsry habits. _

The PT has proposed to recruit 52 Sengali men after screening for jow vitamig A

- siatus znd 10 test the admizistration of several different levels of dietary vitamin A (100
w 1000 ugid and 209-2300 ug/d) supplematation over 60 daye on the vitamin A body

500: size. Each level of vitamin A supplementation will be tested in 4 subjects. Befere
ard afer supplemeniation, the bedy pool sizes will be measured by administration of
(Ha}-retinyl acetate acd [*Hg]-retiny] acetate respectively. The low Jevels of
supplementzzion (100-1000 ug/d) will be admipistered to individuals with smzll body
ocl size (30 mg) and the high levels supplementation (200-2300 ug/d) will be used in
indlvidaals #ith high body pool size of vitamiz A. -~ C

Tue siudy is very interesting ard will provide infommaticn that can be used indefining
vitanin A reguiremaaty, witich are currently based on the limiter vitamin A repiction -
studias in the elimization of vitamin'A deficiency symptoms. The study design is well
thought qut to eliminate potential problems in the interpretation of the results, The PI has
aiso provided the hypothetical mode! for the determination: of vitamin A requirgmente.
The Pl 2as used the propesed isciope dilution méthod before in cariier studies and haga

- £ced anowiedgs of vitamm A metabolism and detsrmining the body poot size. In

adciton, using volunteers fom the Bangladesh posuiarien, who by comparison o
Amemeans have a low Sedy pool sizs of the vitamiz A is arcther positive point of this
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Appiicaton # 02-01006
study, whick dees not require a vitammin A depis::{on peried, which reguires a long period
“of gzme. Overail, the study design is well planued and commendable. The investigators of
" this project have the necessary expertise und logistics in place to cary on the cliriical and )
lzbozitory components of this research proposal 16 a siccsssfl completion.
.
. ) 3
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As incicsied by the P, curent eshmanes of human vitamint A reqhiremenis are based on “very

fimited data from two studies thal were conducted mare than 25 years ago.” Furthermore, one ~

of those studies (that of Saubertich et al) was never desaribed adequately in the scientific
literature; the one cublication obﬁwﬁiOusry was intended to be followed by 3 fuller explication.
Thus we simply do not have adequste data for estimation of an-EAR or its confidence fimits.
This propcsal intends to measuré nody vitamin A pedl size (by use of the jsotope diution
technique) in adult males whe maintain defined, graded dietary vitamin A intske. 1tis
armicipated thiat body vitamin A phoi size will be a finear function of dietary intake, over the
range of intake studied. ; - : ' .

| gerceiva no ethical probiems weh this study: subjects will not be exposed to harmiul

eampounds and apparanty will etbe unduly restrained. | agree thatthe subjects ont the
‘ewest levels of yizamin A intake are rot expected to cevelep vitamin A defidiency during the
pericd cf the stucy; subjects on the highest level of intake are vary unlikely to experience
witzmin A tacity.  However, it may be appropriate to grovide vitamin A supplementsation at the
end of the study, especially for thosa subjects on low vitamin A intakes, and to provide diet

The mVésﬁgaﬁve tealn has ccné@‘derable axpenmce working in Bangiadesih on similar studies,
and has demcristrated expertiselwith the isotope dilution technique also. :

| befeve that this proposal provi't;e's a unique opportunity to more accurately estimate human
vitamin A recuirements, and thus represents a major contribution t0 US autritional standards.
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Re!evance of the project to long-range improvement in and sustamabmtw of i.S.
This r.mmsal fits the objective of improving human nutrition for éptimal health Yy u'}"ing to
delue human requirements of vitamin A.

%9 valye .27
(rats) when her

equivaients for men and women, respectively. Doés she agree with the higher 19
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the reasens why there is 2 15% discrepancy throush modeling of data?
Do vizmin supplements really contain 166% of the RDA for vitamin A now (p. 3)?

' The major weakness of this proposal is that the PD will use Bangladeshi men to riodel vitamin A

Teyuirernents of U.S. wen. This revicwer feels that there should be a Banglades |
based arm in the experiments, Therefore, the true vitamin A requirements of adul

acult ;man seems strangs especially when the PD resides in the U.S. Utlization fes will centainly -
te Ziffecent and environmentally affected. This reviewer also feels that 8 differer
are e.xcessivt (. 8l. W’n} not use § levels wzth 3 individuals at each level? The 2
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detecminations focused on preventing deficiency. The current method measures body pools of vitamm A. The |
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. body nools, The PI’s will screen men from Bangladesh wha pormally have 3 low dieticy mtake of witamin A and
~ comespendinely low peels, These subjests will be supplernentted at vericus doses to deterniine the dose required

to mairtam the Jow body pool (objective 1). They also will sdmimister a challenge dose of viiamin A fo another -

" group of Bargiadeshi men 10 increass their body poois and administer increasing concentration of i 4 to

Getecmine an appropriate dose to mutai the higher body pool (objective 7). The proposal is well writtex,

srighciorwerd, and the results of this research will Hkely have 2 significant impact. The research is fasible and -

Hiely to aave a successful otteoime, becauss these investigators have done similer type of work using the same

te<tniques cod the same'semple populgtion. There were few and Tminot cormuents. Overall this s a-very sound L

" well dope proposal
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. the sarpe as m objective 17. .
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International Centre for Diarrhoeal Discase Research, Bangladesh
CENTRE FOR HEALTH AND POPULATION RESEARCH
Mail : ICDDR, B, GPO Box 128, Dhaka-1000, Bangladesh

Phone: 880-2-8811751-60, Telex : 642486 ICDD BJ

Fax : 880-2-8823116, 8812530, 8811368, 8826050, 9885657, 8811686, 8812529
Cable : Chotera Dhaka

November 10, 2002

To: Prof. Mahmuduq'Rahinan
Chairman, ERC

From: Dr. Igbal Kabir W

Scientist, ICDDR,B & Member, ERC

Subject: Review of the Protocol “ Estimation of average vitamin A
requirement of adult males.

General Comments:

Thanks for sending the protocol for my review and comments. In brief, the protocol aims
to study the datly requirement (RDA) of vitamin A in adult males. The investigators will
use deuterated retinol (stable isotopes) dilution technique to estimate the pool size of
vitamin A in the body store. This technique had already been utilized by the same group
of investigators in the earlier studies at ICDDRB. This time the study will estimate the
amount of vitamin A required daily to maintain vitamin A pool size in two groups of
subjects; low vitamin A body store ( mean of ~ 30 mg) and high vitamin A body store (
mean of ~ 130 mg). '

The study will be conducted in two rounds and 75 adult subjects (18-35 years of age) will
screened for each round. 32 subjects will be selected on the basis of low level of plasma
vitamin A concentration { < 35 ug/dl) and will be maintained with low vitamin A diet 60
dal?rs and different doses of vitamin A to estimate the dose responses. Similarly during the
2" round 32 subjects will be selected and be given high vitamin doses to estimate the
dose response. The findings of this study will useful to estimate the daily requirement of
vitamin A in Bangladeshi adult males.

Specific Comments:

In general the protocol does not have any major ethical concern. These investigators have
previously conducted simular studies at ICDDR,B utilizing the same methods. Although,
they did not have baseline estimation of vitamin A pool size in those studies, hence, the
rational for current study was justified. I understand, there should not be any problem
with keeping adult males in low vitamin A diet for 4 months. However, some of the
subjects may develop severe infection (dysentery, febrile illness, where vitamin depletion



and increased loss through gut and urine have been documented. It is therefore, advisable
to drop the subject if anybody develop such severe infection during the study period. The
amount of blood will be drawn at different time periods to estimate plasma retinol, and
labeled vitamin A (10 ml at 10 days). During the 2" round subjects will be given high
dose of vitamin A. Although, it was mentioned that there is no major side effects in this
non-toxic dose, but it is possible that vitamin A might have adverse effect with sub-
clinical liver disease. It may be useful to screen for abnormal liver function test in these
subjects at baseline.

l.

2.

Face sheet looks OK, except in point 2a) physical risk should be mentioned as
there is some minor risks as mentioned in the consents forms.

Voluntary consent form for screening procedure: Both the English and Bangla
consent forms provided details. However, [ don’t find any justification to draw 10
ml of blood to determine the plasma vitamin A concentration and CRP (i believe
they mean, C-reactive protein). I have checked with the laboratory and found 2-3
ml of blood would be enough. '

All others consent forms 1% and 2" are similarly described in details, though in
the Bangla consent forms it was not mentioned that, there is no personal and
direct benefits to the subjects participating into this study.

In the consent forms; Costs/Compensation; last 4 line read; If you are injured as a
direct result of research procedure, you will receive reasonably necessary medical
treatment. However, no other form of compensation will be provided. I think the
investigators should define what is reasonable, and also should compensate any

other benefits; as the study does not have direct benefits to the subjects.

I personally think, this is an important study and will provide valuable scientific
knowledge. With the suggested minor modification, the protocol may be considered for
ethical approval.
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