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Abstract

Aims: The present study was undertaken to explore the pathological basis of hypothyroidism and it relation-
ship to clino-biochemical features of Bangladeshi patients. Material and Methods: A total number of 47
hypothyroid patients with duration less than two years and had no other comorbid disease were consecutive-
ly recruited from BIRDEM Out-patient department. Patients having serum FT, level <9.14 pmol/L and serum

TSH >5.01 1U/ml were identified as hypothyroidism. Presence of either anti TG antibody >40 1U/ml or anti
TPO antibody > 35 1U/ml or both were defined as autoimmune hypothyroidism. Thyroid gland was examined
and classified according to joint criteria of WHO, UNICEF and ICCIDD criteria. Results: Female preponder-
ance was observed in this series though small total number of samples. Familial hypothyroidism was report-
ed in 19% of cases and 8% of patients came from iodine deficient area. Out of 47 cases autoimmune markers
were done in 40 and of them 32 (68%) were positive for autoantibodies. Of the positive case 22% were posi-
tive for anti TPO antibody and 6% for anti TG antibody; 72% cases both. Drug and radiation were excluded
as the cause of hypothyroidism in this series. Family history of hypothyroidism was positive in 22% and 25%
autoimmune and non-autoimmune study cases. Of the autoimmune case 44% had age between 30-44 years
and among non-autoimmune case 37% were 15-30 years. Eleven of 32 (34%) autoimmune hypothyroid cases
presented with irregular menstrual cycle. Out of 47 hypothyroid patients in this study, 36 (77%) had palpable
or enlarged thyroid gland. Of the 40 cases autoimmune status evaluated palpable among 25 (78%) autoimmune
and 6 (75%) non-autoimmune hypothyroid patients. Conclusions: It is concluded that higher proportion of
hypothyroid cases are of antoantibody positive. These subjects have heterogeneous phenotypic presentation.
This necessitates that all newly detected hypothyroidism should be screened for autoimmune status with the
same importance as given for thyroid hormone level and managed accordingly.

Introduction:
Hypothyroidism is the second most common
endocrine disorder in the world after diabetes melli-

tusL. It may affect individual at all age and shown to
have heterogeneity in symptoms and wide arrange of

morbidity2’3. Maternal hypothyroidism found to be
associated with preterm delivery, low birth weight

baby and their delayed neurological development4.
Poor school achievements and cognitive functions
observed in rural Bangladeshi children and found to

be related to biochemical hypothyroidism5 which
has highlighted the need for increased awareness and
early diagnosis of those at risk.

Understanding the cause of hypothyroidism and it
distributions play important role in the management.
It is understood that primary hypothyroidism results
from abnormality in the thyroid gland itself and sec-
ondary hypothyroidism linked to pituitary cause(s).
About 55% percent of the primary hypothyroidism
found to be of autoimmune origin, characterised by
presence of anti thyroglobulin and anti thyro-perox-

idase antibodies in the blood®. However, there are
other preventable causes of primary hypothyroidism
such as iodine deficiency, drug, radiotherapy or

chemotherapy7. Thus, it is important to explore the
distribution of the causes of non-autoimmune and
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autoimmune hypothyroidism in terms of clinical and
population health perspectives.

Clinico-biochemical data regarding thyroid disor-
ders among the Bangladeshi population are lacking.
Almost two decades ago nationwide survey
revealed higher prevalence of goiter and biochemi-

cal iodine deficiency disorders8. Later on studies
involving newborn and school children demonstrat-
ed incidence of congenital hypothyroidism to be 1.5
per 1000 live births and 4.97% among the school

children respectivelyg'lo. Of the patients attending
the thyroid clinic at Bangladesh Institute of
Research and Rehabilitation for Diabetes,
Endocrine and Metabolic Disorders (BIRDEM) and
Bangabandhu Sheikh Mujib Medical University
(BSMMU) 48.36% had presence of auto-immunity
and 55% of them were suffering from autoimmuni-

ty hypothyroidismll. In the management of
hypothyroid cases knowledge about their autoim-
mune status impart important role. The present
study was aimed to explore the involvement of
autoimmunity in hypothyroid cases, their sociode-
mographic status and its association with clinoco-
biochemical features.

Materials and Methods:

The cross sectional study was conducted at
Endocrine Outpatient Department, BIRDEM, the
central institute of Diabetic Association of
Bangladesh (DAB) which is a tertiary care centre
during the period of November 2010 to May 2011.
Patients with hypothyroidism, confirmed by clinical
findings and laboratory tests, consecutively attend-
ing the OPD were enrolled in the study. Those diag-
nosed with hypothyroidism two years earlier and any
other comorbid disease were excluded from the
study. Informed consent was obtained from partici-
pants. The protocol was approved by the ethical
review board of the institute.

Patients having serum FTy4 level <9.14 pmol/L and

serum TSH >5.01 1U/ml were identified as hypothy-
roidism. Presence of either anti TG antibody >40
IU/ml or anti TPO antibody > 35 IU/ml or both were
defined as autoimmune hypothyroidism.

Clinoco-biochemical, sociodemographic and family
history data were recorded in a predesigned case
record form. Drug history particularly of radioactive
iodine, amiodarone, lithium, interferon-alfa was
explored and recorded. Patient’s neck was examined
for enlarged thyroid gland and we classified the

enlargement of thyroid gland (goiter) according to
joint criteria of WHO, UNICEF and ICCIDD crite-
ria: Grade O (no palpable or visible goiter); Grade 1
(palpable but not visible goiter when the neck is in
the normal position). Thyroid nodules, which is oth-
erwise, not enlarged fall into this category; Grade 2
(a clearly visible swelling in the neck when the neck
is in a normal position and is consistent with an
enlarged thyroid when the neck is palpated)®.

Statistical methods

Data were presented as mean+SD and number (per-
cent) as appropriate. Unpaired student’s ‘t” test and
Chi-squared test were performed as applicable.
Analyses were performed statistical tool STATA ver-
sion 10. A p value <0.05 was taken as level of signif-
icance.

Results:

A total number of 47 hypothyroid patients were
enrolled in the study. Male female distribution was
5:42. Mean (£SD) age (yrs) was 35.4+13.8 years and

BMI of 26.8+3.96 kg/mz. Socio-demographic and
biochemical features of the study participants were
presented in Table 1.

Table 1: Socio-demographic and biochemical data
of the study subjects

Variables Number (Percent)
N 47
Female (%) 42 (89)
Age (years) [mean+SD, range] 35.4 +13.8
BMI 26.8 + 3.96
Blood pressure (mmHg)

Systolic 120+ 19
Diastolic 76 +9
Residence

lodine deficient area 3(7.5)
lodine plenty area 37 (92.5)
F glucose 55+1.4
Lipids

TG 176 £ 92
T chol 224 +81
HDL-c 49.8+£54.8
LDL-c 1275+ 79.5

Results were expressed as mean=SD and number (percent)

as appropriate.

Out of 47 hypothyroid patients, autoimmune status
was known for 40 patients and of them 32 (68%)
patients were autoimmune positive. Among
autoimmune hypothyroid patients, 22% were posi-
tive for anti TPO antibody and 6% for anti TG anti-
body; 72% cases had both antibodies (Figure 1).
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Twenty-four patients (60%) had anti-TPO antibody
of >100 U/ml (131 to >1000) and 19 patients (48%)
had anti TG antibody of >100 U/ml (223 to >3000)
(Figure 2).

Familial hypothyroidism was reported in 19% of
cases and 8% of patients came from iodine deficient
area. Both thyroid surgery and drug history were
responsible for two percent of hypothyroid cases.
None of the subjects presented with history of radia-
tion and chemotherapy exposure (Figure 3). Among
autoimmune hypothyroid patients, 7 (22%) had fam-
ily history of thyroid disorder while 2 (25%) of non-
autoimmune hypothyroid patients had family history
(Table 2).

Among autoimmune hypothyroid patients, 44% were
in 30-44 years age group while 28% had age 45 years
or more and 37% of non-autoimmune hypothyroid
cases were of 15-29 years of age. Among patients
with regular menstrual cycle, 21 (78%) and 6 (22%)
cases were diagnosed with autoimmune and non-
autoimmune hypothyroid respectively; eleven of 32
(34%) autoimmune hypothyroid patients presented
with irregular cycle. Eight autoimmune (89%) and 1
(11%) non-autoimmune cases were found to be
oligomenorrheic (Table 3).

Out of all hypothyroid patients in this study, 36
(77%) participants had palpable or enlarged thyroid
gland. Thyroid gland was palpable among 25 (78%)
autoimmune and 6 (75%) non-autoimmune hypothy-
roid patients. Forty nine percent (49%) of hypothy-
roid patients presented with grade 2 goiter according
to the WHO grading of goiter. Among patients with
grade 2 goiter, 18 patients (86%) were identified as
autoimmune cases and 3 (14%) as non-autoimmune
(Table 3). Mean cholesterol and LDL level among
autoimmune patients were of 239 (mg/dl) and 152
(mg/dl) whereas non-autoimmune hypothyroid
patients presented with 153 (mg/dl) and 65 (mg/dl)
(p=0.041 (Table 3).

Discussion:

We estimated 80% autoimmunity and 20% non-
autoimmunity among the hypothyroid patients in our
study. Previously it was shown that among all
autoimmune thyroid disorder cases in two referral
centers (BIRDEM and BSMMU) 55% were

hypothyroidll. However, we investigated for pro-
portion of autoimmune cases among the hypothyroid
patients. A study among the Danish hypothyroid
population showed 95% autoimmunity among

patients with overt hypothyroidism. This study also
identified that more patients were positive with anti

TPO antibody than anti TG antibody13, this was
consistent with our findings of more hypothyroid
positive patients with anti TPO antibody (22%) than
anti TG antibody (6%). Among all autoimmune
hypothyroid patients 60% presented with anti TPO
antibody of more than 100 U/ml with a range of 131
to >1000 U/ml. However, in a study anti-TPO anti-
body (>100 U/ml) was found in 22 children and ado-
lescents with a median of 765 U/ml (ranged 110 to

>3000 U/ml)14,

Beside the autoimmune status, we have observed
factors that might have prevailed as leading causes
of hypothyroidism among these subjetcs. Among all
hypothyroid patients, we detected 19% familial
hypothyroidism and other 8% percent were from
iodine deficient area. It has been reported in a multi-
center cohort study in UK that almost half of the
patients with Grave’s disease and Hashimoto’s thy-

roiditis had family history of thyroid disorder!®. In
this study, very few patients were from iodine defi-
cient area. This may be due to improvement of
iodine status of people from iodine deficient area
following implementation of law to make all edible

salt to be iodized and social awareness program16.
National surveys observed an improvement of
iodine status of Bangladeshi populations, the preva-
lence of goiter and biochemical iodine deficiency
were 47.1% and 68.9% in 1993, 17.8% and 43.1% in

1999 17,18 Another study done in 2004-05 showed
that total goiter rate were 6.2% among children and
11.7% among women in Bangladesh. This study also
reported 33.8% and 38.6% prevalence of biochemi-
cal iodine deficiency among children and women

respectivelylg'zo.

Among other prevalent causes of hypothyroidism,
hemithyroidectomy21, pesticide22, amiodarone23,

radiotherapy and chemotherapy24 had been noted.
In this study we found only two percent of hypothy-
roid cases had history of thyroid surgery or drug
exposure. History of radiation or chemotherapy was
not found in any hypothyroid case of our study.

Majority of our autoimmune hypothyroid subjects
(44%) came from middle age (30 to 44 years of age)
group. This was consistent with a study among
patients with Grave’s disease and Hashimoto’s thy-
roiditis in which peak age for diagnosis was from
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fourth to sixth decadesl®. Seventy eight percent
autoimmune and 75% non-autoimmune hypothyroid
patients had palpable thyroid gland. We found grade
2 goiter among 49% hypothyroid patients; 86% were
from autoimmune group compared to 14% from non-
autoimmune hypothyroid cases. The population based
Danish study reported thyroid enlargement among

patients with higher thyroid autoantibody level 13,

There are certain limitations in our study. We con-
ducted this study for seven months, very short peri-
od to get enough samples. For this limited period of
time and small sample size, our findings might not
be generalized and we did not stratify our estimates
for different age categories and gender. We need a
population-based study to broaden our understand-
ing about the disease burden in the community.
However, our study will help to generate hypothesis
for the future studies.

Secondly, this was a single centre study. Therefore,
we might have an underestimated prevalence and
region wise variation might not be well captured. A
Nationwide study should be conducted to capture the
variations especially in the iodine deficient regions.
Still this study had been conducted in BIRDEM,

only specialized hospital for endocrine disorders in
the country, and might have addressed this issue to
some extent. Besides, an underestimated prevalence
will at least gain some attentions to the policy mak-
ers in a resource poor settings rather than having no
estimates.

In our study we presented a small proportion of non-
autoimmune cases based on different aetiologies.
However, a further large-scale population based
study could better identify the distribution of these
risk factors such as diet, drug and agro-chemicals in
different regions of Bangladesh and help us to adopt
preventive interventions and conclusive recommen-
dations.

Conclusions

This is the first study to report the autoimmune sta-
tus of the hypothyroid patients in Bangladesh. It is
concluded that higher proportion of hypothyroid
cases are of antoantibody positive. These subjects
have heterogeneous phenotypic presentation. This
necessitates that all newly detected hypothyroidism
should be screened for autoimmune status with the
same importance as given for thyroid hormone level
and managed accordingly.

Figure 1: Thyroid Antibody status among the Autoimmune
hypothyroid patients
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Figure 2: Number of patients with auto-immune antibodies
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Table 2: Thyroid related antibody status in respect to family history of hypothyroidism of

the study subjects
Family history Autoimmune Non-autoimmune
Positive (n=9) 7 (21.9%) 2 (25.0%)
Negative (n=30) 24 (75.0%) 6 (75.0%)
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Table 3: Clinical characteristics and laboratory parameters of autoimmune and non-autoimmune

hypothyroid patients
Variable (N) Autoimmune Non-autoimmune
(mean£SD) (meanSD)
BMI (38) 26.6 +3.9 28.5+45
Waist circumference (25) 926+9.1 93.3+11.0
Menstrual cycle (40) 32 (80.0%) 8 (20.0%)
Regular (27) 21 (77.8%) 6 (22.2%)
Irregular (13) 11 (84.6%) 2 (15.4%)
Menstrual amount and duration (40)
Normal (27) 21 (77.8%) 6 (22.2%)
Oligomenorrhoea (9) 8 (88.9%) 1(11.1%)
Menorrhagia (2) 1 (50.0%) 1 (50.0%)
Polymenorrhea & menorrhagia (2) 2 (100.0%) 0 (0%)
WHO size (40)
G0 (9) 7 (77.8%) 2 (22.2%)
G1 (10) 7 (70.0%) 3 (30.0%)
G2 (21) 18 (85.7%) 3 (14.3%)
Texture of gland (31)
Diffuse (30) 24 (80.0%) 6 (20.0%)
Nodular (1) 1 (100.0%) 0
Tenderness (40)
Non tender (40) 32 (80.0%) 8 (20.0%)
Tender - -
Consistency (24)
Firm (23) 18 (78.3%) 5 (21.7%)
Hard 1 (100.0%) 0
Lipids
Cholesterol (22) 239+ 84 153 + 50
Triglyceride (23) 187 + 89 153 + 50
LDL (22) 152 + 77 65 + 48
HDL (23) 57.6% 62.2 335+10.2

Results were expressed as mean+SD and number (percent) as appropriate.
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