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Summary

Iodine deficiency is endemic in Bangladesh. Compulsory iodization of table

salt was introduced since 1993 to prevent and improve thyroid disorders in

the country. Urinary iodine status, thyroid function and antithyroid antibodies

were studied in 397 newly diagnosed thyroid patients and 94 age-sex matched

controls. Among thyroid patients, 96 were hyperthyroid, 185 euthyroid and
116 hypothyroid. Mean and median urinary iodine were higher (p=0.075) in

thyroid patients (26.13:tO.91 and 23.03) than controls (22.65::!:l.47 and 18.59);
in hyperthyroid and euthyroid than hypothyroid (p=O.020); in multinodular

(28.08:t2.80 and 26.94) and diffuse (27.35:t1.19 and 26.71) goitre than

uninodular (23.91:t2.37 and 19.14) and nongoitrous (NG, 21.5:t2.05 and 18.27)

(p=0.098) patients but no sex difference (p=O.466). Antimicrosomal (26.7%)

and antithyroglobulin (34 % ) antibodies were more frequently positive among

thyroid patients than controls (6.4% and 12.8% respectively) (p=0.00002 and

p=0.00OO5 respectively). Antibody positivity was higher in diffuse (82/228)

and multinodular (20/47) goitre than nongoitrous (20/56) and uninodular

(13/66) goitre (p=0.046) as well as in hypothyroid (55.2 %) and hyperthyroid

(36.5 %) than euthyroid (19.5 % ) patients (P<O.OOI). Urinary iodine correlated

neither with antimicrosomal (thyroid patients: p=0.597 and control: p=().1l2)

nor with antithyroglobulin (thyroid patients: p=O.388 and control: p=0.195)

antibody. Thyroid autoimmunity and dysfunction seems common; and

interaction of salt iodization with iodine status and thyroid disorders may be

important in Bangladesh.

Introduction

Thyroid diseases are related to genetic and
environmental factors I. In 1993 national

survey, urinary iodine and prevalence of
goitre were studied among all age groups in
Bangladesh. It was revealed that total goitre

rate was about 15% and more than 69% of

the population had iodine deficiencyl. But
this survey neith~r correlated the hormonal

dysfunction nor the autoimmunity of thyroid
with goitre prevalence and iodine deficiency.

However, regulating bodies of the country

I. Deptt. of Internal Medicine. Bangabandhu Sheikh Mujib Medical University, Dhaka. 2. Deptt. of Immunology,
Bangladesh Institute of Research and Rehabilitation in Diabetes. Endocrine and Metabolic Disorders (BIRDEM).
Dhaka. 3. Deptt. of Medicine, BIRDEM. Dhaka. *The study was conducted under BMRC fund.

16



Vol. 3D, No. I

introduced compulsory iodization of table
salt since 1993. Subsequently it has been
observed that goitre is common among the
patients with thyroid dysfunction attending
'Thyroid Clinic' in a referral hospital of the
country. Observed higher frequency of goitre
was attributed to iodine deficiency although
iodine was not measured3. There are

evidences that inappropriate iodization may
excite thyroid autoimmunity1.4.6.Antithyroid
antibodies are the hallmarks of thyroid
autoimmunity4.7.1).After the mass iodization
of table salt in this country, status of thyroid
function, urinary iodine and autoimmune
aspect of thyroid disorders have not been
correlated till now. Therefore, it seems
justified to observe the impact of salt
iodization on iodine status and thyroid
function in Bangladesh. To see the
interrelationship of these, we have investi-
gated urinary iodine, thyroid autoantibodies
and hormonal status among thyroid patients.

Materials and methods

Study population:
Present cross sectional study was carried out
in Bangladesh Institute of Research and
Rehabilitation in Diabetes, Endocrine and
Metabolic Disorders (BIRDEM) in
collaboration with Bangabandhu Sheikh
Mujib Medical University (BSMMU) during
the period of July 1995 to June 1997. It was
duly approved by the Ethical Committee.
Informed consent was taken from each of the

subjects after explanation of the work and
its purpose.

Thyroid patients (n=397; age: 30 (13) years,
mean (SD); male/female: 75/322) .../ere
randomly selected from the above mentioned
two referral centers of the country. Any
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subject with age >60 years, pregnant or
having breastfed babies, or having any
concurrent acute or non-thyroidal illness or
takingany drug (e.g. oral contraceptives) that
may interfere thyroid function was excluded
from the study.Among the thyroid patients,
96 were functionally hyperthyroid (85
goitrous and II nongoitrous), 185e\1thyroid
(183 goitrous and 2 nongoitrous) and 116
hypothyroid (73 goitrous and 43
nongoitrous). For control group, 103
apparently healthy subjects matched for sex
frequencies by decades of age as among
thyroid patients were recruited. Thyroid
hormones of the controls were checked to
confirm that these were within normal

range (triiodothyronine: 0.8-3.16 nmol/L;
thyroxine: 64.5-152.0 nmollL; thyroid
stimulating hormone: 0.47-5.0 mUlL). Nine
of the controls showed normal

triiodothyronine and thyroxine values but
borderline fluctuation of thyroid stimulating
hormone beyond normal range. Therefore,
these 9 subjects were dropped from the
control group.Thus, finally the control group
comprised of 94 healthy subjects (age: 30
(12) year, mean (SD); male/female: 24/70).

A detailed history was taken and thorough
clinical examination was done for each of the

subjects. Morphologicaldiagnosis of thyroid
patients was done on the basis of type of
goitre. Thyroid function was grouped into
three (hyperthyroid, euthyroid and
hypothyroid) based on clinical findings.
These were verified by sonographic and
hormone studies individually.

Collection of samples:
From each of the subjects, 1.5 ml of spot
urine was collected in a deionized
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microcentrifuge tube for the estimation of
urinary iodine; 4 ml venous blood was
collected in a disposable test tube and serum
was separated. Both urine and serum were
preserved at -70°C until assay of urinary
iodine and antithyroid antibodies were done.

Analytic methods:
Urinary iodine was measured by wet-
digestion method.to The final step of the
procedure was transformed into a kinetically
monitored auto-reading program. It was
standardized in the Immunology laboratory
of BIRDEM with checked reproducibilityfor
different concentrations of iodine. Values of

urinary iodine were calculated by standard
graph with the help of Kc3 biograph.
Interassay CV for urinary iodine was 9.06%.
Antithyroid antibodies were measured by
ELISA (INOVADiagnostics, Inc. San Diego,
USA). For each assay batch, serial dilution
of concentration of 1000 WHO unit of the

antibodies (supplied by the manufacturer)
were used for either of the antibodies for

standard curve. Values were calculated by
Kc3 biograph. Antibody titre;:::130units for
anti microsomal and ;:::150 units for

antithyroglobulin antibody were considered
positive. Interassay CV for antimicrosomal
and antithyroglobulin were 7-17% and
8-15% respectively. Functional and
morphological assessment were done for
each subject individually by measurementof
thyroid hormones and sonographic studiesas
applicable.

Statistical analysis:
Analysis of data was done by Ststistical
Programme for Social Studies (SPSS for
windows, release 6.0). Alldata are expressed
in frequencies or mean (:I:SE) unless
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mentioned otherwise. Intergroup

comparisons for discrete variables were done
by Chi-square or Kruskal-Wallis one-way
ANOVA. For continuous variables, Student's

t-test or one-way ANOVA were used as

applicable. Correlation was analyzed by
Pearson's linear correlation model. Only the

P values =:;0.05were considered significant.

Results

Status of urinary iodine and antithyroid
antibodies were assessed among the thyroid

patients in light of thyroid dysfunction and
type of goitre. Subjects were considered
positive for antithyroid antibodies when they
were positive for any of the two antibodies.

Urinary iodine excretion (mg/dl):
As shown in Table-I, mean urinary iodine

excretion was higher in thyroid patients than
control subjects (26. 13:!:O.9I vs. 22.65:1:1.47;
p=0.075). Among goitrous groups, it was
highest in the multinodular (28.1:1:2.80)
followed by diffuse (2704:1:1.19),uninodular
(23.9:1:2.37) and nongoitrous (21.5:1:2.05)

groups (p=0.098). On the basis of thyroid
function, it was highest in the hyperthyroid
(29.37:1:1.85) followed by euthyroid

(26.64:1:1.36) and hypothyroid (22.61:1:I .56)
groups (p=0.020). However, urinary iodine
was statistically same for the sex groups
(male vs. female: 26.29:1:1.89 vs. 26.10:1:1.03;

p=0.935). The same sequence was observed
for the median urinary iodine value in various

subgroups. None of the subgroups showed
either mean or median value less than 10.0

Ilg/dl. When considered on the basis of
different cut-off values for urinary iodine,
there was no statistical difference between

the patients and control group nor was there
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any difference among goitrous groups,
functional groups or sex groups. Only 4.9%
ofthe thyroidpatientsand 1.3%of the control
subjects had urinary iodine excretion <5.0
/lg/dl (considered as real iodine deficiency).

Antimicrosomal and anti thyroglobulin
antibodies:

Antimicrosomal antibody was positive in
26.7% (106/397) of the thyroid patients in
comparisonto only 6.4% (6/94) in the control
group (X2=17.8186; p=0.00002). On the
other hand, antithyroglobulin antibody was
positive in 34.0% (135/397) among the
thyroid patients and 12.8% (12/94) in the
control group (X2=16.3454; p=0.00005)
(Table-II).

As shown in Table-III, frequency of positive
antithyroid antibody was comparably higher
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in multinodular goitre (20/47) and diffuse
goitre (82/228) than nongoitrous (20/56) and
uninodular (13/66) groups (X2=7 .9941 ;
p=0.046). As in Table-IV among the
functional groups, antibody was more
frequently positive in hypothyroid (55.2%)
and hyperthyroid (36.5%) than that in
euthyroid (19.5%) patients (X2=40.7558;
P<O.OOI). '

Correlations:

Urinary iodine (/lg/dl) excretion did not show

any statistical correlation in any of the subject

groups either with anti microsomal (Fig.-I;
thyroid patients: r=-0.030, p=0.597; healthy
control: r=-O.l81, p=0.1I2) or with antithyro-
globulin (Fig.-2; thyroid patients: r=-0.049,

p=0.388;"healthy control: r=-0.148; p=0.195)
antibodies (WHO unit).

Table-I: Mean, median of urinary iodine (Uf, f..lgmldl)andfrequency under different cut-ofivalues
of VI among the thyroid patients and controls

Subject groups Urinary iodine (Ilgm/dl)
Mean (:tSE) Median <2.00 <5.00 <10.00 ;::10.00

n (%) n (%) n (%) n (%)

Thyroid patients (n=306) 26. I3:!:O.9I 23.03 7(2.3) IS (4.9) 61 (19.9) 245 (80.1)
Healthy control (n=78) 22.65:t1.47 18.59 0 I (1.3) 12 (15.4) 66 (84.6)

P 0.075 0.353 0.211 0.360
NO (n=44) 21.5:!:2.05 18.27 0 3 9 35
DO (n=179) 27.4:t1.l9 26.71 1 8 32 147
UNO (n=42) 23.9:t2.37 19.14 I 3 9 33
MNO (n=41) 28.1:t2.80 26.94 0 1 II 30

P 0.098 0.473 0.705 0.623
Euthyroid (n=138) 26.64:!: 1.36 26.09 I 6 28 110
Hypothyroid (n=91) 22.61:!: 1.56 18.13 0 6 22 69

P 0.020 0.576 0.665 0.276
Male (n=56) 26.29:!: 1.89 27.74 I 1 9 47
Female (n=250) 26.10:!: 1.03 22.17 I 14 52 198

P 0.935 0.333 0.321 0.466

NO: Nongoitrous; DO: Diffuse goitre; UNO: Uninodular goitre; MNO: Multinodular goitre
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Table-II: Frequency of positive antithyroid antibodies among thyroid patients and healthy ml/tmls

Table-III: Frequency {~f"antithyroid antibodies in different goitrous groups (~f"thXroidpatients

Antithyroid Groups P-valuc
Antibodies

Goitrous status NG (56)
n (%)

20 (35.7)
36 (M.3)

DG (228)
n (%)

82 (36.0)
146 (M.O)

Positive

Negative

UNG (66)
n (%)

13 (19.7)
53 (80.3)

MNG (47)
n (%)

20 (42.6)
27(57.4)

0.046

Table-IV: Frequency of antithyroid antibodies in different Jitnctionlll groups of"thyroid patients

Antithyroid
Antibodies

Functional status Hyperthyroid (96) Euthyroid (185) Hypothyroid (116)
n(%) n(%) n(%)

Positive 35 (36.5) 36 (19.5) 64 (55.2) <0.00 I
Negative 61 (63.5) 149 (80.5) 52 (44.8)

NG =Nongoitrous; DG =Diffuse goitre; UNG =Uninodular goitre; MNG =Multinodular goitrc

3000.
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Fig.-l: Relationship between urinary iodine
(}lgm/dl) and antimicrosomal antibodies (WHO
unit) among thyroid patients (0, n=306; r= -
0.030, p =0.597) and healthy controls (e,
n=78; r= -0.181, p=0.JJ2).

Groups P-valuc

-IOO).
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o ThymI.! palellh
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Fig.-2: Relationship between urinary iodine (J.lg/lli
dl) and lIntithyroglobulin antibodies (WHO Ill/it)
among thyroid patients (0, n=306; r= -O.04I.J,
p=0.388) & healthy controls (e, n=78; r=-O./48,
p=O./95).
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Antibodies Status Thyroid patients (397) Healthy control (94) P-valul:

n (%) n (%)

Antimicrosomal Positive 106 (26.7) 6 (6.4) 0.00002

Negative 291 (73.3) 88 (93.6)

Antithyroglobulin Positive 135 (34.0) 12 (12.8) 0.!JOOO5

Negative 262 (66.0) 82 (87.2)
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Discussion

To date. no published data is available about
thyroid autoimmunity and its correlation with

urinary iodine and thyroid dysfunction in
Bangladesh. In the present cross sectional
study, we have observed that urinary iodine
excretion (both mean and median) is higher

among thyroid patients than controls and very
few are deficient for iodine. About 27% of

the thyroid patients were found positive for
anti microsomal and 34% for anti thy-
roglobulin antibody compared to only 6%
and 13% in the control group. Among the

thyroid patients, 50% were euthyroid, one
third hypothyroid and the rest were
hyperthyroid.

Diffuse and multinodular goitres among
people living in endemic areas are generally
believed to originate from iodine deficiency.
In the national survey of 1993as well as by
some earlier studies in Bangladesh, most of
the thyroid disorders have been suspected to
be due to iodine deficiency2.3.'I.I2.But these
studies did not correlate thyroid dysfunction
with urinary iodine excretion. In the present
study, urinary iodine was higher in
multin9dular and diffuse goitre than other
two morphological groups. Positive
antithyroid antibodies were observed more
frequently among multinodular and diffuse
goitres (43% and 36% respectively). None
of the morphological groups had mean or
median urinary iodine <10 Ilg/dl (conven-
tionally considered as the ctIt-off point for
iodine deficiency). Urinary iodine was also
higher among thyroid patient than controls;
and in both the groups mean as well as
median urinary iodine were> I0 Ilg/dl. It has
been observed in some studies that
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prophylactic iodization in iodine deficient
areas may increase the chance of thyroid
autoimmunity45. Intake of iodine is positively
correlated with thyroid autoimmunityl..I.f'.
High iodine intake causes relapse of the
remission state but reduction of iodine may
improve thyroid function in autoimmune

thyroid disorders 1.1. Injection of i9dized oil
causes antithyroid antibodies positive in
persons found negative before iodine
injection and transient hyperthyroidism has
been observed following iodine injection.l~
Aspects of dysfunction and autoimmunity of

thyroid were not studied during the period
of national survey in 1993 in Bangladesh.
But, mass iodization of table salt has been

recommended following that survey.
Therefore, in light of the present findings. it

is difficult to assess whether the high
frequencies of autoimmunity and dysfunction
among thyroid patients have been prevailing
from time before iodization or there is some

link of iodization of table salt with thyroid

dysfunction and autoimmunity. It was also
interesting to observe frequent presence of
goitre despite normal urinary iodine excretion
and normal hormonal status (euthyroid)
among the thyroid patients.

Functional and morphological assessment is
essential in every thyroid patient for its
management. Autoimmune thyroiditis is the
commonest cause for hypothyroidism I'.
Iodine is essential for thyroid hormone
synthesis and its deficiency or excess
dramatically affects the thyroid function.
There are evidences that goitrous chronic
thyroiditis in children may be reversed and
thyroid function becomes normal after
restriction of iodinelC>.Dietary iodine intake
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was associated with development of
hypothyroidism in the coastal areas of Japan,
an iodine rich areaI7.IX.On the other hand,

incidence of hyperthyroidism increases with
supplement of iodine in both nodular and
diffuse goitre especially in iodine sufficient
areasl~. Iodine supplement should be

optimized to the need of individual subjects.
In iodine sufficient areas, it may vary from

4.5 to 70 ~g/dl but may be low as 0.3 ~g/dl
in deficient areasIX. It is well known that
excess iodine can cause adverse effects to

produce thyroid dysfunction 1~-21. Thyroid
volume increases with excess iodine intake

and reverts to normal on withdrawaJ2°. In the

present study, about 50% of the studied
patients were euthyroid, one third

hypothyroid and the rest hyperthyroid.
Patients with abnormal thyroid function, both

hypothyroid and hyperthyroid, were more
frequently positive for antithyroid antibodies.
Thus, functional aberration in these two

groups may be related to thyroid
autoimmunity. On the other hand, neither

mean nor median value of urinary iodine was

< I0 ~g/dl in any of the functional groups.
Sometimes, transient thyroid dysfunction

(e.g. hyperthyroidism) may be induced by
iodine. But as there is universal salt iodization

in the country, the observed thyroid
dysfunction does not seem transient and
unlikely to be ended if it had been induced
after iodized salt intake.

In the present study, urinary iodine has been

measured by the wet-digestion method, a
method that is not interfered by any goitrogen
in the environment22. It was observed that

only a limited number of subjects had urinary
iodine less than 5~g/dl (real iodine
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deficiency). Number of subjects among the
contrasting groups of patients with controls
as well as among functional, goitrous and sex
groups falling under various cut-off values

for urinary iodine were statistically similar.

Urinary iodine showed no significant
relationship with any of the two antithyroid
antibodies. It should be mentioned that in

1993 national survey,' overall iodine
deficiency was found in about 69% of
population and since then universal
prophylaxis by iodization of table salt has

been recommended and introduced by the

regulating bodies in Bangladesh2. Increasing
use of iodized salt owing to awareness of the

patients once they noticed their goitre might
have influenced over the prevailing thyroid
disorders.

In conclusion, iodine deficiency seems to be
greatly overcome after iodization of table salt

since 1993. On the other hand, autoimmunity
and dysfunction are common among thyroid
patients in Bangladesh. However, thyroid
patients were recruited from referral centers

and thus may not represent the picture of the
whole country. Whether there is any link
between salt iodization and thyroid
dysfunction is not fully clear. Therefore,
further controlled studies on iodine

supplement or iodine restriction as

appropriate for individual thyroid patients are
required to know the interaction of salt

iodization and thyroid dysfunction in
Bangladesh.
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