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9. Abstract Summary ° w

Vitamin A intake of lactating infants is expected to come From
the breastmilk of mothers. Bangladesh has a very- high rate of
Vitamin A deficiency in its population. It is also observed that
the diet of lactating and pregnant mothers in Bangladesh is also
deficient. ; :

The objective of this protocol is to examine the relaticonship
between mothers breast milk content of retinol and B carotene and
its reflection on their infants serum levels:,

Serum and breast milk samples are being collected in an ongoing
project(92-025) entitled "Maternal immunization with pneumococcal
-~ polysaccharide ygﬁﬁine". We are having blood .from mothers at
delivery. Infant-BYood is collected at the age-of 8, 14 and 20
el e weeks. Colostrum areicollected within 48 hrsiof delivery and
' bréast milk sanples at 1, 3 and 5 months of the birth of their

," - b&bies. The maternal &#nd infant pair will pr@Vide the data _

s on the content of breastmilk retinol and B-carotene in Bangladesh
,g"‘;ﬁf,populatioh and the reflection of these levels ion infants.
' - | M 4 - ’
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LN , The data generated may have policy implications on future

o,
o, vy . . . . . . ,
f3% .+*« Vitamin A supplimentation programs. : “
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10. Aims of the Projeet o
a) General Aim : - fj To investigate the'relationship between
mothers breastmilk: retinol and - B
carotene levels and its reflection on
their infants”® serum retinol levels.
Tt ~ .
b) Specific Aims: 1) To assess the fat coritent, .pB-carotene
and. retinol 1evq}51o§;breasbmilk of
mothers living in Dhaka.

II) To determine the- séfum refinol and B-
: carotene levels of breast feedlng
1nfants > .
1I1)H To correlatse the infant serum retinol

r and B-carotene levels of" the infants
i withi{that of the breastmilk and serum of
. their mothers. R
c¢) Significance .\ T ; .
{ . 1

The nutritional demand of suckling babies i& expected to be met

by the breastmilk-of their mothers. Studies! carried out so far
have not examined the mother and child pair as one entity. This
timely and important stidy will provide the missing ‘data ‘
examining the relationship® between ‘the breastmilk content

‘of retineol and $-carotene ,and the serum levels of their infants.

This piece of information is vital in the understanding of the -
dynamics of vitamin A metabolism and alsoc have an impact on i
future vitamin A supplementatlon programs 1n developlng
countries.

11. ELhiQ&L_ImEliQﬁLiQRS

Hothers who are already enrolled in the protocol "Maternal
Immunization wrﬂh polysaccharide pneumococcal. vaccine (92-025)"
will be subaects of the study. Samples (serum and breastmilk) -
from mothers and (serum only) from their infants are already
being collected at set intervals. The mothers will be requested
not to feed her baby on her right breast for about 2 hours before
collection of the breastmilk sample for the'vitamin A estimation.
She will be free to suckle her 1nfant from her other breast ad
libhitum. This sampling is only required on 3 occasions in 5

months i.e. at the end of 1,3 and 5 months. The withdrawal of one

breast for feeding for only 2 hours will not have any deleterious
effect on the infants” health. :

Various strategies to combat vitamin A deficiencies are being
advocated. One of them is supplementing mothers with wvitamin A.
Studies on providing supplementation have not:shown any
conclusive.results. The association between vitamin A levels of
mothers breastmilk and that of the child’s serum is missing. This
piece of information is necessary for understandlng the dynamics
of vitamin A metabolism and transfer. .
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12. Background and bibliography .

Vitamin A deficiency is & major public health problem in
developing countries. In Bangladesh, it is estimated that 30,000
children become xerophthalmic every vear and half of them

. die within 5 vears of agel. It was noted that  in urban and rural
- Bangladesh 20% of children aged between 1-6 months had
.~ serum vitamin Axlevels of less than 10 ug/dl2.23. Recent

investigations on breastfed children carried out at ICDDR,B have
revealed that 75% of children <1 year of age have serum v1tam1n A
levels of <20 ug/dl. (M.A. Wahed - personal communlcatlon)

All three national dletary studies conducted in Bangladesh have
shown that protein-energy malnutr1tlongand specific nutrient
deficiencies exist and that the intake of vitamin A in particular
is very low. Moreover, caloric intake has been shown to decrease
in Bangladesh through the years4.8.8. The 1981-82 survey has
shown that the average intake of wvitamin A was 38% of the
Recommended Daily allowance (RDA). Lactating and: pregnant mothers
were receiving 28% and 19% of RDA respectively. Subsequent
studies have shown that 70% of vitamin A in the diets of
Bangladeshi ohlldren upto 20 months of age is derived from
breastmilk7.98. - It is not traditional to prov1de f-carotene rich
food to bables |

Supplementatlon of prescribed aged children w1th vitamin A has
brought about a reduction in mortality rates. Horeover, =

“"reduction of measlee ase Fatality rates and incidence of

rs

”

measlés- associated’ pqeoponla and diarrhoea has been observed
after supplementatlon with vitamin A. However, no reduction in
1nc¥dence has been shown for pneumonia or dlarrﬁoea Various
means of improving the v1tam1n A status to reduce xerophthalmia
and mortality rates have been implemented. One means now being
considered 1is to supplement lactating mothers’ with Vitamin A
capsule to- increase the'content of vitamin A in the breastmilk,
and thus improve the vitamin A status of their infants. However,
the relationship between breastmilk vitamin A levels and the
vitamin A status of breastfeeding infants is poorly understood,
sspecially among populations in the developing world

-~
\

. In a study conducted in 1989 Roy et al®? supplemented mothers with'

200,000 TU of vitamin A, 24 hours.after d911Very #nd Followed

”them for 7 months. This study did not observe statistically g
significant d1fferénoes in the serum or breast milk vitamin A

levels of the supplemented or non-supplemented mothers. However,

both serum and breastmilk samples were analysed for their retinol
content according to the method of Neeld and Pearsons2® which has
now appeared to be less sensitive than current HPLC methods of
analysisi4. Moreover thls study did not estimate serum vitamin A
of the suckling bsabies,
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However, a more recent retinol supplementatison study conducted by
Stoltzfus et alll in Indone31a did show = statlstlcallyM :
significant difference in the breastmilk retinopl. levels<upto B
months after the women were supplemented with: 300, 000 IU of
retinol palm1tate¥ The proportlon of infants w1th low serum
retinol levels was less .in the supplemented group as compared to
the non-supplementedrsgroup.> ‘o ;

We are proposing a study to investigate the reiationship between
the breastmilk content of retinol and 8- carotehe in Bangladeshl
mothers and the serum:levels of thelr infants. ‘

]:3‘ - 3 . ) * - :i ) . Ea v
. ' i . - * . R '

A double blind control trial was planned®*on 60 middle class urban:
mothers of Dhaka who were vaccinated around 32 weeks of pregnancy
either with the polysaccharide S pnuemoniae (Spn) or the
Meningococcal meningitidis (Nm) vaccine. Gestational age,
neuromuscular and physical maturity of the infants are assessed.
Mothers are requested provide sera before and after immunization.
Colostrum is collected within 48 hours of delivery and breast .
milk is requested at 1,3 and 5 months of delivery . Cord blodds
are collected at deliveryn-Infants are prov1d1ng 2 ml blood*at
the age of 6, 14, and 20 weeks., The family is being visited every.
fortnight for collectlon of-data’ on morblty,'mothers dietary
history and the infants naso-pharyngeal swabs which are cultured

for identification 'and serotyping of S pneumonisze.,

-

The.  maternal-cord serum pairs will prov1de data on the
trarnsplacental transfer of antibodies against ‘the vaccines. The
infant sera will be used to-determine the passively acquired
antibodies. Nasopharyngeal cultures will be correlated with the
presence and level of specific breast milk antibody and with
infant serum antibody level.

Hethodology of Present Study : ;*
7
This prOJect will share data and blood samples collected
in the above protocol. Colostrum is collected within 48 hours of
birth together with spot .breastmilk samples at’ l 3 & 5*months of
birth. )
For the purpose of this protocol we will get a; full expression of
the milk of one breast (20-40ml) which has not been sucked for
the previous 2 hours. The time of collection will be mornings for
all mothers so as to minimize the variability of breastmilk fat
content12. :

Samples are collected and stored_under proper conditions i.e. 70°
C. It has been shown that the retinol, levels in plasma are stable
at-20°C upto 24 m hs13, The carotenoids however start degrading
earlier (i.e. ‘ﬁ b)nths). However, nothing is reported in the
. literature regardlnglthe stablllty of retinol and’ carotenoid in
breast m11k O C .

.'J\-‘ -
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Samples of 53 mother infant pairs will be compared for this
study. - ;> .

Retinol and B-carotene in breastmllk and serum wlll be -
determined by HPLC14.15  Total fat content in breast milk. w111

be estimated by creamatocrit method1® : \
. ~
o o

. Sample Size Caleculation

- - e - - ' o e g

" The following formul=a for a confidence 1ntervar for a correlatlon e
was used to calculate the sample size : o

| a »
zZ1 —— .
R 2 :
! n- - )‘_ + 3
% In 14r - In 1+Li '
VS B | :
v - ¢ l-r 1-La i '
N ' ’ .I % : .
Where,» r = expected correlation coefficient !, '
L1 = acceptable lower limit - - '

Several assumptions:-were made 1nclud1ng that a'desired 'r’ for
biochemical outcomes would be 0.8 and that the.minimum (lower
C.I.) would be 0.7, Z1- a=1.64, Solving for ‘n”, the resulting
' " i’ ¢ ‘ ;

5 . ;
sample size would be 53 total.

There are 60 mothers in the parent protocol. ,
Dt Ana ] . . -

[ - - . .
The ~serum and breastmilk levels will be compared for each mother-
infant pair at each of several intervals. Correlation
coefficients for .these relations at each interval will be
calculated and ‘compared.

-

- "
. 14. Time Frame . - . 6 months .
. ) - : Y
1 2 3 4: 5 6. ’
s . s
. Sample collection [ — |

’ Sample analysis l : L

Report writing ' : L_ﬂQJ'
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15. Specific task of Investigator N

4]

|
Dr. Nigar Shahid, P.I. - Coord1nat1ng all the fleld and
Laboratory act1v1t1es and data analysis. , - -

Ms. Amy Rice - Help in analysis of data and_intefp:etation of
results. ' ;

Mr. M.A. Wahed - Coordinate all the Laboratory aEtivities i.e.

vitamin A estimation of sera and breastmilk and help in
1nterpretat10n of results
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16. Additional Budget
BUDGET :
6 MONTHS )
-~ Y o
,r\rﬁﬂ‘W-PEBSONNEL PR N ZEF?ORT‘ TOTAL Fus$)
*bfo;:“ﬁigaf 5 Shahid 10% B58.00 I |
| Mr. M.A. Wahed 10% 756.00 .
i o Sub-Total: 1512.00 -
B. SUPPLIES (STATIONERIES) 200.00
C.  MISCELLANEOUS | 200.00 j .
R INTERDEPARTMENTAL SUPEORT N ] S
IBiobhemis£f?Fand Nutrition - ﬁl
; 53 mother - baby pairs ;
Serum:-Retinol - 159 B0O4 00%
~ B~carotengf - 159 i 19808 00;
. Breastmilk: Retinol - 159 : 804 .00 |
B-carotene - 159 1808.00
Total Operating Cost: 7336.00.
Indirect Cost: EZ;szE
Tatal Dirept Cost: USH ;‘6':1‘5‘_55
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Vitamin A deficiency is a major public.bealth problem in"
developing countries and specially so in Bangladesh. Various
strategies to combat vitamin A deficiencies are beingd advocated,
one of them being the supplementation of mothers during pregnancy
and lactation. The nutritional demand of suckling babies is
expected to be met by the breastmilk of mothers alone as the
young are not provideéd with vitamin A rich food. We wish ‘to
examine the relationship between breastmilk retinol and B-
carotene levels and the infants serum vitamin levels. '

1 . ! i

L "

1. ' The study wiil'ekaminé data and serum samples collected

From an ongoing .study - (82-025). For the purpose of
vitamin A estimation in breastmilk, breast feeding mothers
will be requested to provide a full extract of milk from
one breast, as the fat content vis-a-vis the vitamin A
content differ between the different parts of breastmilk.

. 1

2. NA ' j ’
t ‘ * *
3. NA . - .
. N ) M :
I . ‘ H !
4. All datsa “ill be coded and ‘kept confidential and locked.
b.5.  _ Ne potential risk to the subject.
- B. No intervigwi Samples collection could take 5-10 mins,
. W
7. The study will provide the missing data examining the”

relationship between the breastmilk conterit of vitamin A
and serum levels in vitamin A in the mother and child
pair. : :

” '

i

8. Breast milk from lactating mothers.

~
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Signature of husband
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REN
lnternatlonal Centi ‘for Diarrhoeal Disease Research, Bangladesh
GPO Box 128, Mohakhali, Dhaka-1212, Bgngladesh -
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Consent Form for Vitamin A Protocol

Vitamin A deficiency 1is a major public . health probrém in
developing countries. In breastfeeding infants the vitamin- A
requ1rement for the baby is obtained from the mothers breastm1lk

-—

Wer wish Lo see wheLher there- is a’ cofrelatlon beLwaen the

infants' serum V1tam1n A levels with that of the breastmilk ahd
serum of their mothers. R

3 s . ° '

A full milk extract of one breast will be collected- at the set
intervals i.e. when your child is 1,3 and 5 month old. You are
requested to withhold suckling of your baby from one breast for a
period of 2 hours prior to collectlon You,w1ll be free to feed
your baby on the other: breast during these two hours., A 2.0 ml
blood is being drawn ‘for pneumococcal vacclne study and we shall
share 200 il serum, from that for d01ng retlnod and P-carotene.

)
We expect vou to participate . in the study. Please put your ‘
signature/thumb impression in the  following place. You may

withdraw anyvtime from the study and w111 receive the same quality
of care at ICDDR,B.

L]

You are alsc at liberty to ask any question regarding the study.

-

Signature of subject . . _ |

5

Signature of Investigator

Date:enrollment 2
o "
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