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Abstract Summary

Vitamin A deficiency is a major public health problem in Bangladesh.

In young children, vitamin A deficiency may lead to partial or tetal

blindness. Moreover, children with vitamin A deficiency are at increased

risk for other diseases and death.

Bitot spots and conjunctival xerosis are the most widely accepted
ocular manifestations of vitamin A deficiency. However, these are
relatively late manifestations which require well-trained observers
for detection. Nightblindness is an early, mild sign of vitamim A
deficiency, but has been thought to be toe subjective to be clinically

useful.

-

This study will address the question of whether a history of
nightblindness is a reliable indicator of low vitamin A status in

Bangladeshi children.

-

One hundred Dacca Hospital Surveillance patients (ages 1-6) will

be enterred into the study - 50 with a history of nighﬁblindness and

50 age-matched controls with no history of nightﬁlindness. A detailed
history of visual problems will be taken, a physical exam performed
and blood drawn for serum vitamin A level, Becau;e of the high
prevalence of vitamin A deficiency in Bangladeshi children, all study
subjects will be given oral vitamin A, Vitamin A levels in the two

groups of children will be compared,
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SECTION II -  RESEARCH PLAN

INTRODUCT ION

1. Objectives

The objective of this study is to look at the reliability of a
history of mightblindness to predict low vitamin A status in Bangladeshi

children.

2. Background

i

Vitamin A deficiency is a2 major public health problem in several

developing countries. In young children vitamin A deficiency may

lead to partial eor total blindness(l’z). McLaren has estimated that

i00,000 children become blind each year from vitamin A deficiency(z)

and it has also been estimated that an equal number of children die

(3)

each year from diseases associated with vitamin A deficiency .

In a national blindness survey conducted in India, keratomalacia was
1 x

(4) (5)

found to contribute to 20%Z of all blindness . Chodpar found

that 297 of 5,592 preschool children in Western Orissa had ocular

(6)

changes of vitamin A deficiency. Sommer et al studied 5,925

preschool children in Java, Indonesia and found a prevalence of

_nightblindness of 4,67 and of Bitot spots of 2.2%.



For defining populations at risk for vitamin A deficiency, a
lower limit of 20 ug/dl in children and adults has been used. This
is primarily based on an analysis of serum vitamin A levels of 40,000
apparently healthy low inceme children and adults in a ten state

United States survey performed in 1968~1970(7).

Bitot spots and conjunctival xerosis are the most widely accepted

(8)

ocular manifestations of vitamin A deficiency . However, these are
relatively late manifestations which require well~trained, skilled
observers for detection. Nightblindness is an early, mild sign of
vitamin A deficiency, but has been thought to be too subjective té

(6

be clinically useful . Nightblindness may be quantified by use of

(9) (10)

a dark adaptometer . Carney and Russell studied dark adapta-
tion and vitamin A levels in adult patients with various digeases

and found that a serum level of 240 ug/dl predicted normal dark adapta-
tion 95% of the time, a level of 230 ug/dl predicted normal retinal
function 687 of the time and a level of 320 ﬁg/dl predicted normal
function only 277 of the time. They concluded that QO ug/dl.is the
lower limit of serum vitamin A which predicts normal dark adaptation

in adults. However, use of a dark adaptometer is impra;tical\in tﬂL
field for large populations and for studying young children, éiose at
greatest risk for ocular damage from vitamin A deficiency. Sommer

(6

et al measured serum vitamin A levels in 174 Javanese children-
with a history of nightblindness and 164 controls without nightblindness

and found that levels of vitamin A were significantly lower (P €.001)



CF]

in children who complained of nightblindness. They concluded that
nightblindness is a sensitive sign of vitamin A deficiency in Java,
but cautioned that their findings might not be valied for other

cultures and might depending on the degree to which nightblindness

is recognized by a community.

There is data to support a high prevalence of vitamin A deficiency

(11,12) a2)

among Bangladeshi children Brown et al studied 104 children
with diarrhea from the Matlab hospital, independent of visual signs
and symptoms, and found that 20% had low serum vitamin A levels

{¢10 ug/dl). 1In Bengali, a specific word 'ratkana' means nightblind-
ness and is well known and widely used. In surveillance of children

) (13)

with diarrhea coming to ICDDR,B in Bacca, Stoll et al found that
in 1980 between | and 97 of children (0~-10 years) each month complained

of nightblindness (ratkana) (5% N=10l, overall).

Ocular manifestations of vitamin A deficiency are difficult to
use for field diagnosis because they require well trained personnel
for detection. A simple screening tool, such as a history of night-
blindness, would be very useful-especially in areas where doctors and

other trained personnel are not available.

SPECIFIC AIMS

1. To address the question of whether a history of nightblindness is
a reliable indicator of low vitamin A status in Bangladeshi children
by comparing vitamin A levels in children who complain of nightblind-

ness and in matched control children without nightblindness.



C. METHODS

(14) children

One hundred Dacca Hospital Surveillance Study
(ages 1-6) will be selected for the study. Fifty will be children
who give a history of nightblindness (rat kana) and 50 will be
age-matched controls who do not complain of nightblindness. If a
patient or guardian agrees to participate, a counsent form in

Bengali will be obtained. A detailed visual history will be

obtained and a physical exam will be performed by one of the

investigators. One blocd sample (2 cc) will be drawn for vitamin

A analysis and hematoerit.

Because of the high prevalence of vitamin A deficiency in
Bargladesh, all children will be given 200,000 T.U. of oral
vitamin A (to be repeated once at home by the group who complain
of nightblindness). 1If anemia is detected by hematocrit screening,
further diagnostic evaluation will be performed and treatment

.

given as necessary.

PROCEDURES

Vitamin A will be analyzed fluorometrically as described
1 .
by Hansen et al( 3) and as has been done previously at ICDDR,B

by Dr. A. Molla.




Data Analysis

Sample tables
Table I.

Clinical Characteristics of Study Patients

No Nightblindness

Nightblindness

Number of patients
Age range

mean
Sex male

female
we/He 2 80%

< 807

Het range e

mean

Monthly income of family

range

mean
No. children in family

range

mean

Age rank of child
range

mean

Indicators of diarrhea severity:
No. admitted to T.C.
No. adwitted to ward
No. treated with IV

Diarrheal etiology

Rotavirus
ETEC
Campylobacter
Shigella




Table II

Comparison of serum vitamin A level by clinical status

Serum Vit A level

n  ¢10ug? 10-19 ugZ 220 ugi mean + S.E.

Nightblindness alone -

no other clinical signs
Nightblindness plus
other clinical signs

No nightblindness and

no other clinical sign



F.

SIGNIFICANCE

Vitamin A deficiency is of major public health importance in
Bangladesh. Because it may lead to partial or total blindness,
vitamin A deficiency has wide social and economic implicatioms.
Simple tools to diagnose vitamin A deficiency are needed for use in
field areas where doctors and other trained personnel are not avail-
able. This study will dddress the question of whether z simple
history of nightbliﬁﬁness is a reliable tool for the diagnosis of

vitamin A deficiency in Bangladeshi children.

FACILITIES REQUIRED

i. No new office or lab space or equipment is reguired.
2. Personnel -
{ biochemistry lab technician - 20% x 9 months
I hospital physician - 10Z x 9. months
3. Hospital support - none

4. Logistical support - none

COLLABORATIVE ARRANGEMENTS

none



Abstract Summary

. Subjects will be Dacca Hospital Surveillance Study children 6 years
with and without a history of nightblindness. This age group is chosen
because they are at the greatest risk for ocular damage from vitamin
A deficiency and are the target age group of the Bangladesh Government's

Vitamin A Distribution Program,

2. The only risk to patients is mild discomfort from blood drawing

in the group who will have blood drawing done.
3. "Blood will be drawn by a skilled physician.

4. The confidentiality and anonymity of patients will be safeguarded.
All records will be kept by the principal investigator and patients

will be referred to be number rather than name.

5. After the nature of the study is explained to parents or guardians,

a conseut form, in Bengali, will be obtained.

6.  The routine surveillance interview will be performed- (about 10
minutes). An investigator will also interview the patient for an

additional 5-10 minutes and perform a physical examination.

7. The potential benefits to be gained by patients are:
1) diagnosis and treatment of vitamin A deficiency
2) measurement of hematocrit and diagnosis and treatment of anemia

3) more persondl contact with health workers.

If nightblindness is a reliable indicator of low Vitamin A status

in Bangladeshi children, it will be useful for field diagnosis, a benefit
to society in general.

8. One 2cc blood sample will be drawn from each patient.
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Consent Form
Nightblindness/vitamin A level

Blindness secondary to vitamin A deficiency is a serious
problem in Bangladesh. The earliest sign of vitamin A deficiency
is difficulty seeing in the dark (nightblindness). Your child
has diarrhea. Some children with diarrhea also have nightblindness.
We are studying children with and without nightblindness to see
whether the symptom of nightblindness correlates with low vitamin A

in the blood.

If you agree to participate in.this study, your child will
receive care for diarrhea as is necessary. In addition, we will
ask you some questions about your child's vision, examine him/her
and draw 2 cc of blood for vitamin A level. Alse, we will give
your child one (two) capsule(s) of vitamin A to prevent (treat)

vitamin A deficiency.

If you do not want to participate, your child will receive

the same good care at ICDDR,B.

I agree that the above study has been explained to me and

-that I understand it and agree to participate.

Subject

Investigator
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SECTION III - BUDGET

A. Detailed Budget

1. Personnel Services

Name Position

Dr. Barbara J. Stoll Scientist ]

Dr. Ayesha Molla Scientist |

Dr. Igbal Kabir g Hospital

Physician }

Z time

used

5x9 mo

0x9 mo

0x9 mo

I biochemistry

technician |

| computer
programmer 5

2. Supplies and Materials

Ttem Unit Cost
“Serum vit A assay 100 x $2

Vitamin A capsules. 300 x $.16/25

| computer diskette

3. Equipment

none

4. Patient hospitalization

none

Ox% mo

0x! mo

Salary

Taka Dollar

2250

770
400
132

133

Taka Dollar

200
' ‘2

8
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5. OQutpatient care

none - already budgeted on Surveillance Protocol

;

6. ICDDR,B - Trangport

;
I
none j ;,
;‘ A .
sl -."’
R e
7. Travel and Transportation - none
8. Transportation of things - none
9. Rent, Communications, Vtilities ~— none
10. Printing, publications - none

11. Other contractual services computer time —~ 2 hours x400=800 Tk= $ 40

\

12, Construction, renobation, alteration - none
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B. Budget Summary

Category Taka Dollar
1. Personnel . 3685
2. Supplies and Materials 210

3. Equipment

4. Hospitalization

5. Outpatient Care

6. ICDDR,B j:ransi:ort

7. Travel

8. Transport, things

9. Rent/communication
10. Printing Publication

~ 11. Contractual services ) 40

12. Construction

"Total ' 3935

J of which $ 515 is incremental cost




