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P Abgtract Summeary

Thias resaarch dis 8 cross-secltional  studdy ' involving mobtheres,
noonabes and  the woman of child bearing age (WCBA). The fismld
Fesearcih o will be done in Bangpor, Raishabi, Barisal ancd Dhaka ancd
wolel continee for 8 months from the date of commencement,

O.88ml° venows blood wowlad be taken from the | mothers as well  as
WY Twe croog of lefbt ool cord blood wounld also be  regudesd,

Filter paper method (FPM) would be used to collect the blood.

[SIR] Al R tndia)

wrine would he talkon both from the mothers Al
Fhe WEEAL Toluwime woulod be usecd as preservative.,

Fhis eesearclh aims o ogees the neonato-maternal relationship with
rospect o to T4y T8H, Leinary jiodide and goiter in the populaldon

with  varying grades of iodine deficiency.

hey  other  sims of the research are a) to see the incidence of
2 ek i i e

e

hypolhyeo

clism (MCHY: b)Y to e the prevalence
of  biochemical

hypothyroidiam amongs

Lhe pregrant women and  Lhe
WCBRA: o) oy determine the best indicator of iodine status  and
ranlk the indicators on the basie of their practical and scientif

i 1 o o iy B LSS ol (S B 5

wheat e e

the iodine status of thse WOBA
can  be  uased as an alternalte approach for assessing  the iodine

s of bhe communily.



SECTION IT. RESEARCH FLAN:
ATME OF THE FESESRCH FROJECT J

GENEFAL. ATMES

1o 10 SEE THE NEONATO-MATERNAL RELATIONSHIR WITH RESEFELRT TO
T4, TSH, LURINARY IODIDE (1] Yo AND GUTTER ;IN THE

' 3
FOFULATION WITH VARYING GRADES OF ICDINE DEFICIENCY.

[}

P PO SEE THE INCTDENCE OF NEONATAL CHEEMIECJ-’QL.I ELY P-

THYROIDISEM (NCH) TN THE FOFULATION W1 TH 1 IF"‘FEFi![E.'i‘J'T

GRADIES OF TODINE DEFICIENCY. E E

i

Sa TO BEE THE FPREVALENCE OF EI O-CHEMICAL HYPOTHYROT DT&GEM AMONG

THE PREGNANT WOMEN, AND WOMEN OF CHIL)Y IBEéﬂFQI NG AGE (WCEA)
|

OF THOSE LODINE DEFICIENT AREAS .

| |
| 1

A TO DETERMINE THE BEST INDICATOR GF) I O NE? STATUS AND =RANK
THE INDICATORS ON THE EBASIS OF THEIR FRAGTICAL AND

SEEENMTIELE WUTLLTy.,
r !
! |

da TOSEE WHETHER THE TODINE S§TATUS OF THE WCEA CAN BE USED A&
AN ALTERNATE. AFFROACH FOR ASSESS NG THE TODINE STATUS OF

}

THE COMMUNTTY .
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i
Lo Examination of the thyroid gland to detect the

]

Prceass e e/ al e of Lhe goiter on the basles of WHD

classification.

w2 Bample coll

stion and laboratory an&lymjmi

i
I

o Identification of the Indine status of individuals,
|

Aared Lhe groupes .,

. 3 0l . ) 3
Ao Incidence and prevalence of biochemical Pypo-

Lhyriodism among the neonates, and motherd in the

sty areas pespochively, 1

e Frevalence of biochomical hypothyroidism among the

i

WLEA of Those aroas.

to Dertermination of the bicological relabionship of

Lhe neonates and Lhedir mothers wilh respect Lo

T4, THH, WD, and Goiter in the population with
|

varyving grades of Iodine deficiency.

7o BDotermination of the best incdicator of Imdinm
status and ranking of the indiceators on the Dbasis

of their practical and Greientific uti]ity;

2. Developement of a new and seneitive method forr meas--

rrement  of wrinary iodide.



Lo BLGNTELCAMCE . EXFECLED CORTR LT TOM CF CTHE FPROPFOSED

The regearch ia opxpoeted Le conbrdbute o

Lo T Kpow,  for Lhe firat Lime, more cloarly bhe R
cof Toding deficioncy an e mothers and the @oone ke
imul taneovsly, and b relationship between hem i

i ferent graddos of  Tedine tlaficienl aroas,

'y determine Lhe relationship of the inciderce of MNCH

it varying orades of Fexelinme dmfiuiunmy“

e T determing  Ehe relationship of the prevalence of
biochemnical hypo Ehvver i el sim amang tha praegnant women ol
{

WEES with oifforent grades of Iodine deficiency,

e T deternine Lhe bogt indicator af lodine skakus  ab
H 3 |
the community level and rank the indicators in order
; { {

of bheir meorits. i g

l
!
WGeo o recommend the aroa specd fic', ang cpﬁtm affective

ARppropriate inteeventive programs fo- Banglacdesh,

!



ey Ethacal Implications:

il
This regearch is & creoss-sechbional sty invalving (mothers,

neonates  and  bhe women of child bearing age (WCBA)Y. ! The  field

rescarch will be done in Rangpur, Fajshahi, Barisal aTd Dhaﬁa ancl
il

‘ i
Wt L continue for 8 months from the date of commencements.
i |

|
] L}

0. 5ml of venous blood would be taken from the mmthéva‘aﬁ weall
: 'l !
aw WORA, Twa diops of laeft oult cord blood would alsol b e

quired.  Ten ml (10 ml) urine woulcd be taken both frb& the | moth--

orea and Lhe WERA. E

{6l 1

The confidentiality of the subjects involved will be maintained.

i
'

. ) | | ‘
There s no risk of physical or menbal trauma to thelﬁuhj@ctﬁ anc

! fli Al
e/ =he will have the right to withdraw his/Zher namé  from  the

resaarch  any bime. [nformsd consent would be obtained from the

i |
WCEY the pregnant mothers and the legal guardians of  Lthe neo-

i
|
i

nates,
f
There wouled be no negligence in the treatment if anybwdyj refuses

ko participate in bthe research or withdraw from the ﬁuge reh at

any time .
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BACKGROUND TNFORMATION:

About one billion people of the world ﬁre at “kisk "of Iodine
deficiency disorders (IDD), most of them are in .the developing
countries (39), [odine deficiency impairs menta; and  physical
arowth and development. The most serinus;consequences ot Ilodine
deficiency is on the developing brain ofgthe fetus and the in-

i
fants which leads to endemic cretinism an%jéub— clinical cretin-

ism (?fﬂ,b,lO.15,16,18,30,36,40,42). j
}

Some of the consaquences of Iodine deficjéncy are not
reversible, but virtually all can be compf@fely prevented by
‘easi}y available techniques of lodine supplimentation,
Strategy of lodine supplimentation depend$ on the extent and
severity of lodine deficiency in the envi#onmeht and the
population. Endemic cretinism is common where Iodine

deficiency is severe with very high inciderce of neanatal chemij-

cal hypothyroidism (NCH)(2—4,6,9*13,16,20,33"36,39,40}.

Direct biochemical screening aof the neonates for NCH involves
some critical issues which are indeed very difficult to

overcome. As a result , community nutrition scientist are

trying to device some alternate method(s) of approach tae s the

prediction and prevention of NCH.

In severe environmental Iodine deficiency what should be the
most  logical approach to determine the 2xtent and sSEVERLtyIilagf
NCH?  Are there any alternate method(s) for the assessment of
iodine status of the community and predict the incidence of NCH?
If any, how strong is the association ;b@tween the alternate
method(s) and the neonatal thyroid statusf These are the issyes

yet to be solved and are the burning questions to {he researcherg
§1
i !
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today. The purpose of this research is to find out fhe relation-
ship between the thyroid function of the fetus and ‘that of the
mother and the women of child bearing age (WCBA) in different

grades of iodine deficiency.

CONSTRAINTS PECULIAR FOR NCH SCREENING AND THE ALTERNATE METHODS:
The technology for prevention of neonatal chemical ﬁypothyrmidiﬁm
(NCH) are available but are definitely not very suitable faor the
developing countries (13,39). According to N. Kochupillai et al
(13), and J.T.Dunmn et alot3%.) the constfaints peculiar for the
implementation of screening program for NQH;are considered to be
the following: |

i{. To organise a sophisticated screening grogram like NCH in
endemic goitrous region due to their socio | economic

backwardness and sometimes geographical isolation

e To obtain blood samples from E the new borns.
%. Poor coverage of births by hospitals especially at wvillage
level. i 1

§ I -
4. Laclk —of training, skill and knmwledgégqf traditional birth

i.
»

attendants (TBA). u i

T R——

5 L.ack of financial and '?ogistic support.
i F

[ Lack of an appropriate, and cost efqutive RIA technology

for the NCH screening program. 0

b

i 2
To overcome these constraints, the resear%h@rs dre looking for-
! B
ward to findout alternate approach(s) which'yill reflect more of

the community rather than the individuals? These m2thods would
| &
assess directly the iodine status of the community as a whole

and can be used with reasonable confidence as an ‘indirect’
reflector(s) of neonatal iodine status an@ other parameters of

i

thyroid functions as well.



T4: TSH, and Urinary iodide are the most commonly used biochemi-
ral indicators of lodine status. Inter-relationship of the
neonatal biochemical status with these common indicators of
mothers and the women of child bearing age would be addressed
critically in this researcg on the basis of the grades of iodine

deficiency.

SIGNIFICANCE OF NCH:

Epidemiological application of the concept of NCH has two sharply
defined levels:

1. At individual level and

2. At community level.

The core significance of Sereendng for thausNCH { 1lHes aimi! dtis
unique opportunity of diagnosing the thyroid status of a neonate
within a few days of the birth of the child (individual level).
Another important aspect of NCH involves its use as a highly
valid  irndicator of lodine status of the community (community
level). The constraints peculiar for the screening program for
MCH in [odine endemic area has limited the use of its application
at individual level. Present use and application of neonatal
screening is limited in epidemiological monitoring (39).
FUNCTIONAL DEVELOPMENT OF THE HYPOTHALAMO-PITUITARY-THYROID AXIS
IN THE FETUS AND THE FETO-MATERNAL RELATIONSHIP:

A.J.Winters et al (26) measured Thyrotropic releasing hoarmone
(TRH) and Leutonising releasing hormone (LRH) in methanolic
extracts of brain tissue from human fetuses as early as 4.5 weeks
after conception. The time of emergence of these hormones are of
special interest. The brain of the human fetuses aborted 4.5
weeks after conception contained concentrations of LRH and TRH

which did not increase with age. They have found that the greal -



est concentration of TRH was in the hypothalamus, where as the.
lowest was in the cerebrum. The concentation of TRH in the whole
brain was 4 times that of LRH.

In the study with human fetal pituitories (n=40) of B-32 weeks
gestation, M.Fukuchi et al (24) detected Thyrotropin as early as
12 weeks of gestation by radioimmunoassay. They found that the
content increased progressively with fetal age and reached about
1710 of thyrotropin content in the adult pituitory gland at about
32 weeks gestation. Thyrotropin content /gm of fetal body weight
was calculated and found to be maximum at 12-17 weeks gestation.
In this study they did not found TSH activilty in ‘11 weeks gesta-
tion or less. In addition, Iodination of protein in the human
thyroid begins at 11 weeks gestation (47). From these findings.

it is evident that 11-12 weeks gestation is the most important

stage for fetal pituitory thyroid relationship and its function,

To understand the mechanism of high serum level of fetal reverse
triiodothyrﬁninm i R ) 1.J.Chopra et al in their study (27)
found the mean fetal metsbolic clearence rate of T3 (MCR-T3) was
significantly lower than that in the adult sheep, and the mean
fetal procduction rate of rT73 (PR rT73) significantly higher. The
mean fetal MCR-T3 was higher than, and PR-T3 similar to that in
the adult sheep. The mean fetal MCR-Thyroxin (MCR-T4) end FR-TA4
were  both significantly higher than the corresponding values in
adult sheep. Their findings are consistent with the findings of

D.A.Fisher et al (50). Their results suggest :

a. elevated SErum rT3 in the fetus is due D its decreased

clearence and increased production by mono-deiodenation T
T4.
B low serum T3 in the fetus is due to its increased clearence

and decreased production by mono-deiodenation of TA4.



These findings are consistant with the findings of G.A. Medeiros
ot al (34). They studied with human cord blond and found that the

>

cord blood rT3 and T3 are significantly higher and lower respec-
tively than their mothers. These studies support the functional
autonomy of fetal thyroid.

Studies showed that the fetal pituitary—-thyroid system differen-
tiate in the human fetus and appears capable of functioning by
the end of the first trimester of gestation (47). However ,
Fisher et al (45), in their study found that the secretion of the
thyroid stimulating hormone (TSH) and of T4 prior teo midgestation
appears to be minimum or undetectable. Serum level of these
hormones remain very low until mid-gestation. Evans et al (48)
found that the uptake of radio iodine by the fetal thyroid gland

also is relatively low at this stage of development .

D.A.Fisher (49), Fukuchi et al (24) in their study found that
near mid-gestation, there is a Progressive increase in the pitui-
tory TSH concentration and content. By 22-26 weeks mean fetal
sertum T5H levels consistently exceed maternal value (45,49).
A1 these above findings when compiled, suggests that the fetal
hypothalamic—pjtuitory thvrocid control system begins to mature at
about 20 weeks. The events in the maturation are not clear (43)
and may involve

a. increased <ecretion of thypothalamic thyrotropin releasing
factor (TRF).
b. increased pituitory TRF responsiveness and/or
i decreased hypothalamic and/or pituitory SeRnsitivity 2
thyroid hormone feedback.

Numerous Anvestigations have been carried out in a number of

living species including human, have supported the conclusion



that the placenta is relatively impermeable to thyroid bhormones.
Recent studies iRA] sheep have shown little or no transfer of
labelled T4 or T3 in maternal-fetal or fetal-maternal directions

(50,51) aor at best limited transfer (52).

FETN MATERNAL RELATIONSHIP IN IODINE ENDEMIA:

lodine is essential for the normal growth and development of
human being (1,37}, The thyroid function is particularly depend-
ent en the serum iodide concentration., Low iodide concentration
of =erum leads to decreased production of serum TeSand T4 - 113).
As a consequence of sub optimal level of iodide in the serum, TSH
secretion increases to stimulate the thyroid to produce Dptiaal
level of iodothyronine. These biochemical hormonal parameters
o g 7 R el Sl w R e i are ucsed to screen, diagnose, and treat an

individual with hypo/hyper thyroidism.

Failure for plasma thyroid hormone to increase during pregnancy
due to lack of iodide or other reasons is accompanied by an
increased risk of frank retardation or sub-normal intellectual
development (S,é.10,15—17,31.32,36,37,42,44). Placental transfer
of T3 and T4 is severely limited in both fetal to maternal and

maternal to fetal direction (23,43).

When there is severe iodine deficiency, serum levels af 535 andsld
falls producing biochemical hypothyraoidism in mother. Moreover,
there is a competition between the mother and the fetus for
iodine for normal thyroid function (18). Jodide is readily anci
actively transported if available. There appears to be no evi-
dence regarding possible adoptive changes 1n placental transport
of iodide when there is indine deficiency (18). As a consequence

of this phenomenon, fetus suffers more than mother due to lack of



vailability of iodine. In such situation, thyroid function of the
fetus dramatically falls below the physiological level pro ducing
NCH:,
NEONATO-MATERNAL. RELATIOMNSHIP IN IODINE ENDEMIA:
The hypothesis that the MNCH results from perinatal hypothyroidism
recently  received further factual support from the fact that
there /is a statistically significant correlation between | the
thyroid status of mothers and that of the fetus and neonates in
an iodine endemic situation (2,3,34).

However, under the physiological condition, the indicators of
thyroid function, in the neonates, show no correlation with thésm
of the mother (18,21,43,45,46). In such condition fetal hypotha-

lamus-pituitery-thyroid system is autonomous.

Biochemical correlation between the parameters of thyroid func—
tion of mother and neonate has been successfully depicted

by wusing T4 and TSH (2,3). Their findings underlines the fact
that, both in mothers and newborns,TS5H concentration increases as
T4 concentration declines. But the increase in the TSH level in

the neonate is relatively much higher than that of the mothers.

It also reveals that when the maternal serum T4 levels are low,
serum T4 of the neonates in the corresponding newborns are even
lower . These classic findings depicts clearly that the neonate
suffers more than their mothers and proves the existence of A
correlation between the values of these biochemical parameters in
mothers, and their newborns in Iodine endemia.

Highly significant inverse correlations (=05 Ry K 00 10 ciGre
observed b@twéen the serum T4 and TSH level of mother and neonate
£253) 5 The TSH concentrations are similar to those observed in

definite cases of hypothyroid cretins living in the same endemia



(12). Many researchers pointed out that a substantial number of
clinically euthyroid mothers are in fact biochemically hypothyri-
od and they have described this condition as ‘compensated hypo-
thyroidism. G.A.Medeiros-Neto et al in their study in Brazil
found a significant association between the serum T4 of cord
hlood and that of the mothers blood (n= 38) at delivary s B
Findings have not been expressed sufficiently with statistical
support. As a result, the correlation coefficient of the bicchem-
ical parameters of thyroid function between mothers and the
neonates is virtually absent.

Due +to the functional maturity of the mothers tissue and fhy"
rolds, fetus ouffers more from lodine deficiency than mothers,
which is usually detected by the screening tests for cord serum
TSH, and T4. Fetal TSH remains significantly higher than that of
the mother. In this study, the cord blood as well as the maternal
blood T4 is relatively high than what is usually found in severe
lodine endemic area (10,13,20). At the same time, the cord hlood
TGH  level though high, is also relatively low for that endemia.
Homok i et-al. found neonates with decreased thyroid reserve may
manifest T4 levels within the normal range with increased TSH
concentration (41,43). Proportion of mothers and the neonates
dotected biochemically hypothyroid has not been addressed.
RELATIONSHIP  BETWEEN PREGNANT WOMEN, WCBA, AND THE NEONATES IN
TODINE ENDEMIA:

A. Based on hormonal levels:

In southern Tanrzania, researchers have observed that the blond
spot  TSH levels in newborns from mothers without iodine supple-
mentation were above 12 mU/L in 45% (n=6%) where as it was only
21% in the neonates of the supplimented group of mothers. (4).

These group of neonates showed definitely higher range of TSH



valuz (12-200mlU/L) and classified as chemically hypothyroid.

At  the same time, serum level of TSH of the pregnant and non-
pregnant women were done.

This study clearly shows that the prevalence of biochemical
hypothyroidism is more prevalent in the pregnant women than in
the non-pregnant women.

In an area of endemic goitre and endemic cretinism, serum concen-
tration of thyroid harmone and jiodide is already very low among
the  pregnant women and WCBA. Moreover, there is g competition
for the serum iodide, whatsoever the amount is., between the
mother and the fetus. As a result, the fetus suffers more from

indine deficiency which is reflected when sorreening is done. for

the detection nf NCH (3).

In the Jimi river valley of Papua New Guinea, biochemiﬁal meas--
urements of thyroid function were made on the women at enild
bearing age (5) and the out come of pregnancy were assessed. No
biochemical assessment of the thyroid function =k Ehe
neonates/children of this group of mothers were dane. - S5till
bivth, infant death and endemic cretinism were very high among
the offsprings of women who showed the biochemical evidence of

iodine deficiency without clinical evidence of hypothyroidism.
BASED 0ON URINARY TODIDE :

Virtually no methodical research work has been carried out to see
the direct relationship between the urinary Iodide and the inrcj-
dence  of NCH. Though the quantitative measurement of urinary
lodide has long been used as one of the most valid and reliable
indicators of lodine intake (and thus thyroid function ) of the

community, its role in the prediction of NCH has never been

tried.



Ihere are plenty of literature whirh are based on urinary lIedide.
Mook of thelidats ofithese worlks were obtained by cross-sectional
=tudy design (10315 LEGnGET, Unfortunately, very little =
tioned aboul the sampling design, and the subjects. How the
clhapeel hias. and the potential confounding variables were con=
t-o) 1ed has not been addresser .

In  the study of Iodine deficiency and neonatal hypothyroidism.
M.l nchupillai et al (36), found a wide range of variation i hbe
provalence of NCH wi bl FolYis classification af urinary lodide.
Thedr findings clearly shows that the incidence ot NCH increases
=tpadily with the severity of enviraonmental lodine defic i;:'lwr\_,'
(EIR G They use Fallia classification to relate the incidence of
MOH with urinary Todide and obtained very inconsistant results.
Iheir findings regarding the incidence of NCH varied from 7.5% to
13,957 within the same arade (agrade 5) of Follis classification.
Source nf data regarding the urinary ladide pucretion has Grier:
tunately not been addressed here.

Suhjects ancl the sampling techninue could bhe a potential el ) o i
founding factor. The conventional methed of analyzing the urine
for urinary iodide has a 1ot of constrains to itsel f. Chances of
Fontamination and variation of the results are very high. Howev—
= it can be concluded from their findings that urinary lTodide
is not a reasonably good indicator to reflect the incidence of
MEH in an Iodine endemia S0 long the Follis classification 1%
concerned .

- riom the ﬂpidhmiolnqical point of view, incidence nof NCH has a
= brong reelationship with the lodine deficiency in the environ-
ment. Resul ts from India (11) says that when the mean ur inary
lodide was 48 vugm/gm of creatinine, incidence of NCH 0O.Z27%. and

when the incidence of NCH was 4.2%, the mean urinary lodide was



a5 low as 20 ugm/gm of creatinine . Thisg inverse relationship is
invariably present between these twn indicators of Iodine
status ..

This study, in fact, does not focus whether the relationship
between urinary Iodide and the incidence of NCH is linear or ak,
bk ga t clearly shows that the incidence of NCH increases with the

severity of Iodine deficiency.

RATTONALE ;

'bere is a strong association between the hiochemical parameters
of thyriod function of mothers and the neonates in an environment
where severe Indine deficiency exists. Even the clinically
normal newborns  from areas of environmental iodine deficiency
skows mean cord blood T4 significantly low (47 L Demonstra-
tion of severe hypothyroxinaemia in the neonatal cord blood among
a significant number of newborns from iodine deficient environ-
m2nts indicate high incidence of intra-uterine bypothyroidism in

such environment CRe0a By .

A small proportion of thyroxine deficient neonates in severe
lodine deficient environment continue to remain hypothyroid
throughout the critical period of post-natal brain development

resulting in endemic cretinism and sub-cretinism (4).

A significant pProportion of the apparantly normal children of
lodine endemia show a shisfting of 10 -ty the left and conductive
deafness as well. These facts when taken into consideration, can
be interprated that environmental iodine deficiency (ETE is
causing much more brain damage than is evident by overt endemic
cretinism in millions of People living in the iodine deficient

environment. Np study has yet been done to see the relationship




of the neonates with their mothers in different grades of iodine
endemia.

In severe environmenktal iodine deficiency, the biochemical rela-
tionship with respect to T4, TS, Ul, "and Goiter amang the women
nf ehild bearino age (VWCBA) anrd the pregnant women {(mothers) i
vebsitoribe understood. Alsn the bionlogical relationship amonq the
mothers, neonates and the WCBA is toy be explored in different
arades of iodine endemia.

Ihe impact of different arades of environmental jodine deficiency
(EID) on mothers, their neonates and the WCBA is not knﬂwn.l T i
reeearch is expected to explore the impact and find out the best
indicator of EID to use at the community level.

Urinary' iodide 1is a good indicator of iodine status of the
community when uring i= taken from that community from a qgroup o f
population (39). The conventional method of analvzing the uring
faorr urinary iodide is not very catisfactory especially when the
sample size is big. Chances of contamination is also very hiagh in
the conventinnal method., As a result, a8 new method has Lo he
developed  and mstahlished (with help of the consultants from

101 0) to analyze the urine for urinary iodide using the COBNAS
BI0OS auto analyzer. The new method would help us to measure the
iondine level accurately and see the correlation of the indica
tors of iodine status.
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Dapending op the nature, objecltivaes of the research,

T 0 T VY 0 AL RO 0 o 81 o il 0 AR 72 M i 115 o G - 5o L L G

)
' ‘

rroms sectional stady o sign Das !

wampy o hiniser,

L FeA RIS AT R R A TR N ETATERS R o e U JRIE &Y Al
G Bl s s R 1 A & W {0 T e

i) B} I8 M M " J ol & I 1 M

& ORTS CNEXT A MONTHS

Fowry i fferent dialpricots of Bangladpsh bave been selecled on

Plis baasmia of Ehaie grades of goibtor prevalence,

el actlioey of

lh: P A Eas are ]Hll 1"!{\':',‘ il 2 )

A 40 Deiterda e area sodlsachidns

a. Mist preovide sufficisnl subjiechs,and the samplos

e Plost be accessi Iy} e

femarn for research have been salected  from the fol lowing

Cini tar prevalent sones,. In Bangladesh, magni bude of bhe

foeline cdeficieney have been cabagorised in four ofi ©foron

cpicene)eass
Fon endomic areas o s
Mild enpdemic arma-es e 0

Fleyelerpead ey espyrdevmi e s s 3 1= 20%

Tavere ondemic arsase -2 L300

w?



ow cBUBIECTS &

-E
B ' "

F

ST TON

|
Fregnant women would be selected from the labour wards of the

e

pitals of the selected areas.

Neonates of these mothers will be selected te maks it a naired

siamp e,

WCRO will be @olected from the Maternal and Chiled

e 1,

CRITERTA FOR SUBIECT SELECTION

A

by

par

fare Contre (MOWZ) of bhe ressarch areas.

Shiects Age in vears

o o Moot ke e s Bl I o TR A
kv Blesrara ke At birth
A L N .18 to 35

soage range (L1530 years) will be divided dinto twe meal

ts and eoual number of subjects will bhe selected from g h

LR .

Dammy  halylesy

Mok

W EA

ks

Age in years

2 . 19 t0. 29 i 286 tn 35 ! Total
e 150 1L B0 JZO0

ol B = Laai i Ll *on

s et ses- stuetid o Nt A R

Inhahitants of that area who have 1ived thére for at least

_ﬁ
1

five consecutive vears,

Thosa who are not Lsing dndized salt, .

Subiects having education of any level would be

crever el , { |



B Por WERAS onlys Those who will fit with the o i
Pioneg laid  down in the critoria for subject selac-
Liory will be  selectoed. In addition to this, follow-
ing  faclkors will alen be considered for the WERA
creoup of womern

e ¢

1o rome to the MOKE to consolt with the doctors for her
i el w heal Bk,

Se oAare not mothees, ot accompanying bthe child.

e whe o visit the MOWC for some othopr PUr PSS (family

nlanning advice, collection of contraceptives ete) .,

1. ara-apparently healthy,

4. SAMPLE COLLECTIONS
Blood  ( during  labour) as well as  urine (befors

s bowae) wll he enlle

kel from the mothers  and ol gt

WETS where  sas only left out cord blood will he
ol lected from the neonatal side. No antiee trarpa lent
i=s o requirod for blood collection., Toluine would be

use] ag proesecvabtive of e ine,

[hyrioed gland of each subiect will be examined for
Lty gradabion of Godter,
Aol Griteria T r.:.n" sample collections
Elood and wrine will he collected on the same tlay o
mainbtaining the same principle for each subject (bhokh

meybheses and  They WO .
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METHUDS FOR AREA AND SURJECTS SELECTIONS
! | |

Blood: Mothers--  al deldvery (.2%ml)

Neonates-  at birth (.?Wml)

WEER e chardng their visit

Urine: Motherse-- beaafoare delivery

-..-_-.,'_ ..‘.--,.._.... — - —— -

W EEy - urine and bleod will: htn
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The main constrainls o Ehey aample size ape Ldentifled as:

Aw Ovailability of optimam rmounber of subiec s/ sample

bo fAvailability of Fime.

e Financial eost,

e Logistic and praclical suppor L.
gy Actual prevalence of khe visible goiter rate (VGE) .

fo Degrae of AL @Y

From a statistica) point of view, prevalence of the VER and
they closired dooeoe of Arcuracy are the main determinants of
ther sample sice. Sample sizes basec on the actual prevalence

0f goiter and degree of Accuracy in the areds solectod

fen research are adeguate for analysia., Sample gisos

Fra my rescarch have been determined on the bhewsis of

they following criteriog

A Achual prevalonce of area sphcltic VGR,

be Alpha leve!l of 0% and
. Negres of acizary s

i P

Cimated Mean and SD of L doneey Todide, T4,and THH,

ALL Lhese critoria have boesn el ko obtain the minLmum gamp 1 e

L for my rescarch. Two different statistical apmoaches

weare fol lowed and kho sample sizes were caleculated on t ke

basis of the combination of hoth of them;



|
|
L Formula wand for caloulatlon of the sdmple @iz

{
|

) s #{f‘rr-vvm'l e of VER % (1 ---'v‘[EiFi'))
[y Dereyieeas of -:tf:::-':l.:r'";-a.r.:D !

Degres of accuracy  Alpha level Godter p F';E'w?V:El lence Sample sz
it Rl S B il e
s Ak 30 0e 140
G A b 2152
ol ek 2B : 2

e

.
B, Determination of sample size for UI, T4 and TSH,

Fraormerlae

For Lrinary Todide: {

|
/(1, = /sz &HO L&D of Mean Sample  si1#e

LS €

Vo= 1,96

|
Ears Likly ; L&D of Mean Saim ple size

1

V" = 1.96

-



Fok shids LED of Mean Bample siro

LAY TR

‘A% '4;

|
Considering the above statistical f aormulas and their
: |
impor baven, T have detorminsd e following protocol of AN |, 6

sign for my resosarch.

i

‘1' i s
COMPREHENSIVE  TARLE OF THE TOTAL NO. OF  SUBJECTS  AND
THE SAMFLIES » '

| |
H
RIRATS b jme te Sah} ple size
! B i e
B S O O | Y

TBoTTER T TTeN UL

FEANEE LI Meyt Py AR TR 150 180 100
MNee 300 | 1580 1320, &
(VT3 Tt _ o0 RO 180 100

DA K Moyt her 1850 150 1580 - 100
Meroara ke 150 i 150 LRI
B % L A RO & o SR -0y (0. D O
fisvof
BT GHOL. Moy 1 hyeap 150G 180 1800 100
Merorate 1H0O ] 150 150

'

LWeee e B o0 B0 ) 480 100

|
RAJEHOM Y Mot ey 150 150 130 = 10D
Neonate LSt b 50 180
WCEA ity ik Mt b AR M A B0 O

A systoematic sub sample would be taken flram the mothera

anc the WEEA group for blood and urine in Rangpur., In other
l {

plarss. a systemakic sub-sample will bs collected for
1]

ur-dines onl b4 I
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TMDICATORES OF INTE
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!

I FRangpur, every 3rd woman ( mother or WCBB) Wil be
{

|

ciropped during sampling for wrine., Smmwirrinciplm will
‘ |

| { 4
bhe for ]l Loweaed o the neonates o make it a paired sample.

|

e meytheares s !

Bloods  will be collocted from every al%ernate meyt e

from Rangpur . Same principle will be apﬁ;iﬂd for  Lheir
L .

neonates exceph urine

Urines Every Jrd will be dropped in afl Chhe places

i

ouecopt  in Rangpur whore avery two o sub 5 will be

ject
f L
cropped out from every three subjects EHLmiﬁed.

From WOEA _{

Fleooc:  will be collected from avery mltérnétﬁwwﬂﬁﬂ &0
Fangmue, buk al, other places, all the WEBA and the
pregnant women will be covered .

eine: BEvery Sco WOBA will be droppsd inzali the places
except from Rangpur. In Rangpur, every two will be

cdropped aout of three. i

Flood for blood spot T8H, and T4,

|
|
!
Lhine for Llrinarvy lodide. !
1
fhyvroilid for gradation of goiter. '

d " i o5 { ]
Fear blood spot TEH and T4x Filter peper merthood will
her usad to collect blood from all the dubjiects,

Duantification of the T8H, and T4 would be done by
|
|

friey From the NMocloesr Meodicins mﬁntmr,;nhaka medical
|

college hospital, Dhaka, Banglacesh, |
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|
Fror ke MEAEL U eameam 2 gy of LU ey Todide, a new me: thoel
Will pe teveloped  aned atlopted in  tHe centrifugal
analyzer (COBASG L)Y ot ke ﬁinmhmmiﬁhmy Aar Nutrif

Lionm lab of TEDDR, E,

Be CUT-0FFg FOre rege INDTCATORS -
[
Stanclare Wi ol e ey e feyp bhe t.mJ'..r':r;:I"marn.‘l.r;:a.1

BOCUAENing ane identification of cihemi-eal hypc:t'.!'tyr"c:)ir:ii.s-nn in
Lhe subjec o,

Ao Rloed spot 1a)y. e 2% wld/ml .,

Ba Blood g pot 14 ¢ w4 B ougms 1 00m 1 ‘

Co Urinary Tod Lelwa ' <ty ngm/100 ml o Urire
|
or =Noug/Zgm of B q-@-‘-ﬂ:.i.rlir“lj&.‘, and

o f3e2i teap s WHI e 1 ey i fication Will ke used,

Yo CONTROL OF BIAG, POTEMT Lesl, CONFOUND I NG AND CHANCE §
|

Mhese vital ag PeCts of the resoa Feh would he controlled pby

wsing the fol) OWiNgG components Ol the research methodol oy

1
A Method of Subrieet gl LTl o W T
b. Criteria for sample eeo Nection and

Co SBample sime



o e

selection biss: can hapen if subiects selected fo- study
diffor in some systematic way from khose hotfﬁelwwtedu
Fowasibiliby of Lhis bisas will be controlled by fhe
criteria of subject selackion, espmwiall; the  WERA
from the MCWE., Those nobt mothers alaeo visit the MCWE

ke get health service dolivery or just «e'.a,r,.'::éarnr;:alw ke

child. These group of women are very vilal for

sampling. HMethod of subject sslection Ewill alan

i
consider this aspeclt amd will bhelp to control biszs,

Dheeorvorea hiase: Method of subject selectibn and orikeria

foor sample ol lection will control the obhservirds hiag., The

ohsorvars will have ko moasure or assess the goiter only,
and rest o of the things are the biochemical parameters which
ol be dnvestigated in bhe shtandard laboratories.

1
Mo Yooy Medicing Center (NME), Dhalka W!:Jl.lléf tla bLhe
radioimmunoassay of T4 and TS, and arinary analysia
would be doneg in the TCDDRWE, Dhaka. A proper train

ing  will he given to the obsoaevaers regording sample

collection  and the assessment of qmitmrlgrading.

|
Maasirament hias: Dse of the same standard laborataries of
\

NME and  TCRDRLWE for radioimmunnassay  afd  arinary
{
analysis  respochively  woold reduce the (chance of

briame, Interasasny, intra assay and batch, to bateh

variahility wonld be measured doaring assay.,
|



|
|
Lo foundineg s ; L
Time of sample collection from the cord is vmry‘vi%algfm get
AN accurate cstimation about the biochemical indicators
CTEHy 14) of thyroid function of the neonates. With
@lapge of tims, biochomical paarame beres skart Lo %hfw E

some change in their blood level and wlti mately satt 1&‘4:'5.“

i
within a couple of weeks., This is a physiological
phenomenon. To control this potential confounder v 1
|
samples will he collected from the TLabour war Just

i
, .
after the child is seperated from the mer thespe (cfitfri%i

]
for sample col lecbkion).

Nae ds one of Lhe major confounding factors which influences

1 I}
. , w § .- i
Lhe grade and bhe severily of goiter. Division of the age J
: : B
Fange (LH-35 yveasrs) of the subiects, into two equal sub-groups
' f

(15285, 26355 years), and collection of equal no. of %ubjecta
{ |

from each sub-group will control age as a potentiall confounder.

i

Imbake of plenty water and consumption of high iodine

containing foods have a profound influence on utinery iocicde

!
and can change the concentration of iodide in the urine, To

‘ |

check this potential confounder, a high sample size has beon
|

|

selected to determine the urinary iodide., |

Chance s

Role of chance will be controlled by the method of subject ’

selection, criteria for sample collection and sample size.

]

Furposive fol lowed by gystomatic random sampling of the

subjects, propar collection of samples and ﬁtatistically valid
‘ ?

sample sire will contral the possible role of chante.
N I .

ity i1}
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Facilitios e redds ' !

This FhD res=arch protocol has two laboratory cﬁmponents:
; 1
Fadio immuno assay of T4 and TSBH: This will tmi;- ddne in  the

Nuclear Medicine Conter of Dhaka Meacdiea ) lelége- Hospital ,
|
Dhala, The financial and the logistis  support  would be
prorzicecd by the Woeld Health Drgani zation EW#U) for this
part of the resoarcci.
Huﬁlymiw of Urine for Urinary lodide: This Juomponent of
Lhe  rescarch  reguires financial and lmgiftic supports
(laboratry facilities) of I1CRDR, By The 'JI“iJ“E?; ar1Ji]‘y55j.ﬂ; will
involve Lhe Cobas 3io cectrifugal autmmnaly%%r éf TCDDR, B
{1 accurate measurononts of LA dnary 'inLLiUea;leiﬁ porta o
of bthe research woald be o collaboretive Wr.::ar-f; betlween  TFHN
aned FORDRGHE

IFHN needs financial and other related support from

ICDDR.B for this component of the research work.



Reference:

s F.Delange, Neonatal hypothyroidism : recent developments,
Bailliere’s clinical endocrinology and metabolism; interna-
tional practice and research: hypothyroidism and qoiter,

637652, August 1988,

i o H = T e 157 et al; Fetal hypothyroidism and maternal
thyroid status in severe endemic goiter. Journal of
clinical endocrinology and metabolism, Vol 47,
SHA=GEO; )Y |

S G e 2 T 3 7 at al; Feto maternal relationship, feta)
hypothyroidism, and psychomotor retardation; eds A.M.Ermans
et al. Role of cassava in the etiology of endemic goiter and
cretinism, 111-121, 1980.

a. W.Wachter et al; lodine Deficiency, Hypothyroidism, ancd

Endemic Goiter in Southern Tanzania, Journal of Epidemiology
and Community Health, 1985, 39, 263-270.

5. P.N.D.Pharcah et al; Maternal thyroid function, lodine defi
ciency, and fetal development ; Clinical Endocrinology.
1376, 9, 189 1eh,

(T L.Sava et al: Transient impairment of thyroid function in
newborns from an  area of endemic goiter, Journal of
Clinical Endocrinology and Metabolism, vl 9%, ol g
90-95, 1984,

o P.O0.D.Pharoahg Epidemiolaogical studies of endemic
cretinism in the Jimi river valley in New Guinea: eds
B.S:Hetzel . Institute of human biology Papua Nevy
Guinea, Monograph series e B Endemic cretinism,
hEBREISESE 1Eh I 1?71;

B. R.lLagasse et al; Endemic goiter and cretinism in Ubangi.

eds A.M.Ermans et al, Role of cassava in the etiology



o2

14,

16.

nf endemic goiter and cretinism, 45-60, 1980.
R.Fierro—Beniter et aly; endemic goiter and endemic
cretinism in Ehe Andean region. The New England
jiournal of Medirine, Val.280, No.6, 269-302, 1969«
N.Kochupillai et alj; Neonatal thyroid status in iodine
e Gt environment o i the sub-Himalayan region.
Indian Journal of Medicine research 80, P S
September 1984.
r.5.Pandav et al: endemic goiter and endemic cretinism in
India, rcurrent status of extent, severity, and contropl
measur #s, ) L S A R BV L g e L ok e 8 U Towards the eradication
o f endemic goiter, cretinism and iodine deficiency,
241 L0 . .f’(\HU/IAIHH‘ L E5tie
W.Wachter et al: prevention of goniter and hypothyroidism
in Sputhern Tanzania, effect of iodised oil on thyroid
hormone deficiency. Journal of epidemiology and
rommunity health, 84- 21, 40, 1986.
N.Kochupillai et al; Neonatal chemical hypothyroidism in
indine deficient .environment, eds B.S.Hetzel =t al.
I he prevention and contral e indine deficiency
disnrders, Lz o P S [ o
BH.M.Goslings et al: hypothyroidism in an area of endemic
goiter and cretinism in central Java, Indonesia.
Journal ek clinical endocrinology and metabolism,
Vol.44, 481-490, 1977,

K.J.Connelly et alj Behavioral sequelae of fetal indine
deficiency, eds A.R.Liss. Progress in clinical and
hiorhemical r@qéarth. 1981 .

N.Bleichrodt et al; Developmental disorders associated

with severe iodine deficiency , ed¢ B.S.Hetzel et al.



A
i~
.

e

AT

58,

5 T

40O

ICDDR,B LIBRARY

Crit rev el in dab-isoi Oy 208451 1972 DHAKA '2'2

N.Kochupillai et al; lodine deficiency diseacse in
Bhutan, edst «dn T «Durnmes, EvAiPretBliy et S Towards the
eradication of endemic goiter, cretinism, and iodine

deficiency, 337-7340, PAHO/WHO, 1986.

G.A.Medeiros-Neio et al; 3y S5 P =Eghidodothyronine;
thyroxine, triiedothyronine and thyrotropin levels in
maternal and cord blood sera from endemic goiter
regions of Brazil. Journal of Elandcadd
endocrinology and metabolism, Vnl.47, 308=510, 1278,
N.kochupillai et alj Thyroid status among newborns from
iodine deficient environments in India. Human nutrition
better nutrition better 1ife, 1984.
N.Kochupillai eERalrE Todine deficiency and neonatal
hypothyroidism. Bulletin of WHO, Vol .sd (4), 547--
Bl | R8s .

B.S5.Hetzel ; The bislagy ! “af lodine. The story of
Ilodine deficiency, an international challenge in
nutrition. Oxford medical publication, L a0l PO

R. Delang: Neurological involvement in Iodine deficiency

risorders, eds B.SiHetze] J o ToDunrs, and
J «B..Stanbiiryv. The prevention and control of Iodine
deficiency disorders, Elsevier sclence

publ ot ion;, UFBF.

T w Dunmeg F.V.Der Haar: A practical guide o) the
Correcstion « of lodine deficiency. ICCIrDp,  UNICEF, WHO ,
Léad 7 el 9905

Pe Baiir oo, F.Delanqg, S o 1 - o o ElHe Tha leln A.M.Ermans:
Reliability of Iodine creatinine ratio: A myth? eds

s Flad=l, J.kobberling. Thyroid disorders



!

v

26,

2F

28.

S0,

32

25,

s
ol 1

1. QCICE . I

qéuQQrt et al; The ontogenesis of human fetal

' A |

hormones, 1V, somatostatin, luteinizing hormone releasing

factor and thyrotropin releasing factor in hypothalamus
and cerehraly s cortex! cof human' fetus 10-22 weeks of
age. Journal of cliiinical endocrinology and

metabolism. 44, 1150, 19727,

A.J.Winters et al; Concentration and distribution of TRH
and LRH in the human fetal brain. Journal of clinmical
endocrinology and metabolism 39, 960, 1974.

I.J.Chopra, J.Sack, D.A.Fisher; 3,3'",5 ' -triiodothyronine
(reverse T3) and 3,3',5' -triiodothyronine (T3) in_ fetal
and adult sheep, studies of metabolic ¢learance rates,
production rates, serum binding and thyroidal content
relative to thyroxine. Endocrinology, 97, 1080, 1975.
J.Abuid 2ta -all Total and free triiodothyronine and
thyroxine in early infancy. Journal of clinical
endocrinology and metabolism 32, 263, 1974.

A.Ermberg et al; Total and free thyroid hormone
concentrations in the neonatal period. Pediatric DSy
P kg IS Al T

E.A.Pretell; Role of the placenta and of plasma hormone
binding in the pathogenesis of cretinism, eds
J.B.Stanbury., Rl cKraE:. Human development and the
thyroid gland, relation to endemic cretinism, 449, 1972,
E.BiMan et saly Thyroid function in human pregnancy,l,
The significance of serum butanol extractable iodines
in the last trimester. American journal of obs. and
gynaecology 90, 474, 1964.

E.B.:Marns Thyroid ‘function in pregnancy and infancy.

Maternal hypothyroxinaemia and retardation or progeny,



S

D.AFisher,  J.H.Dussault, A.Erenberg, R.W.Lam: Thyroxine
and triiodothyronine metabolism in maternal and fetal sheep.
Pediakric Recsearch, vol.&6, B8%24, 1972,
bl Nussaul t, Eonlamst e o DiStefano, - A.Erenberqg,
D.N.Fisher, Triiotdothyronine turnover in maternal and fetal
sheep, Endmf:rinﬁlnqy. val. 90, 1304, 1972,

N. Robin, H.A, Setenkow, V.5, Fang, S.Refeloff, G, Piasecki,
H-”aﬂﬁﬁhﬁﬁ!@'; B.T.!ackson, Bidirectional thyroxine exchannge

in pregnant sheep., Hormones, vol.2. PR e



41.

42 .

14 .,

44.

47

48,

4.,

associated with lodine deficiency and exXcess. New
York . Raven press,; 1845-152, 19895,

J.Homok i, HeBiric, U.Loos, A.Rothenbuchner,
A.T.A.Faxekas, and W.M.Teller; Thyroid function in full
term new bhorne with congenital goiter. Journal of
pediatrics, "8b1 753, L1975,

K.J.Connolly, P.D.D.Pharoah, B.S.Hetzel; Fetal lodine
deficiency and motor per formance during childhood,
The lancet, Saturday. 1lst december, 1149-1151, 1979.

D.A.Fisher; Thyroid function in the fetus, . eds
D.A.Fisher , G.N.Burrow. Perinatal thvroid physiology
and disease, kroc foundation series Nop.3, Raven press
pulicatioR,iNew Yok 21— = ) Q.

[ B i 2 Thyroid @ function in pregnancy and infancy.
CREy 'Briti Rev Clin l-ab Bci. Vol.5, Z03=228 G722
D.A.Fisher, Calwvin J. Hobel, R. Barza, C.A. Pierce, Thyroid
function in the preterm fetus. Pediatrics, wvol.46, 208-
2LG kR I0N
D.A.Fisher, W.D. Odell, C.J.Hobel, R.Garza; Thyroid function
in the term fetus, Pediatrics, vol.44, 5246-535, 1769.
FoHeShepard, Onset of function in the human fetal thyroid:
Biochemical and radipautographic studies from organ cul ture,
Journal of Clipital Endocrinology. vole27: 94551967,
T.C.Evans, R.M.Kretzchmer, R.E.Hodges, C.W.Song, Radioiodine
uptake studies of the human fetal thyroid. Journal of Nucle-
ar:‘Medicine. vol:8, S57.

D.A.Fisher; Fetal maternal Thyroid relationships. Excerpta
Medica International Congress Series, No. 273, 1045-1050,

Amsterdam, 1273.



v MO |
3 : i (e ‘
~» Section 111 . Detail Eurdgmt | i |

~ m i [l Il
CBersanne ) | - i el
1 A

il } i

Flavme iy
i Py g TR pcga it i
i o V2 R e Hmww'a"rum mory t, /]
N Mh ot i o et s e it iaees o TS et e s s abe of ;i

il Th. uss |
P AMM fAndeg] e 1 Lo - 5 |

.. _’.- S i ._..L'.J. HRERERL| -‘j {El

M Wakyae |
Y Wahue 10y i

|G ETRINETR i

Frbyiess § o 4 PRV &l
L5 e S5 VG S 1: Y oot “» A0 s
: SVA 1000, o

Foi gt
4 ity o/ ' Jﬂnn oY

T”'Lq“l[

1

Supplies & Mzterials i

ForBabasd Yelis
Llivierbe pdteyr
Fample Vour e

3
S2amr 1§ e

Therrma g ey g
2000, 00
\

Feanaenis g Gheminal s h lJ‘El )] 1
it h T B } it
gL tnl:!O' ¢ (30 i

Labh Suppliog.
Teret kb | | | ,F
Fi et g l | i i
|,'.-.j o B L g - e ” % ; . | h
.':L‘!hwn Lips Oml & e ' ! '
i e . | o

\

';{'4 : '; "" gJi__;-"-
R N

Tube oo -
2 e fi! : |
i : 5

! | ! ol
Ipsapy e e 8 3 st b M o L : | " 1"‘!}(,’ c")
NEPortating of matarisls ﬁ | tﬁp lii }5 W'ﬂwJVP
a1 {F R
O e SLnpl jes i :00 i ;

Fraating a Fenreciue b ion ¥
f

| : ')wmtal

Gramd total
Ll
|3"




COMMUNITY NUTRITION PROGRAM

THE UNIVERSITY OF QUEENSLAND
Clinical Sciences Building

Rovyal Brisbane Hospital
erston, Queensland
Australia 4006

Telephone: (07) 253 5400-01
Fax: (07) 257 1253

Telex: UNIVQLD AA40315
ISD Code 61 7

TO WHOM IT MAY CONCERN

This letter is to confirm that Anis Awwal is a PhD candidate
at the University of Queensland. On 1 December 1990 he will
return to Bangladesh for a period of approximately one year

during which he will carry out research on iodine deficiency.

We anticipate that he will return to The University of

Oueensland, Australia in late 1991 to analyse his results and
write a Lhe.ls.

Yours sincerelw

/z i v // ¢ 7@;;« /

Petar F Heywood
Professor and Director
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