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ABSTRACT

Background: This is an endocrine gland situated in the lower part of the front and side of the neck. It resembles an
H in shape. (Follicles). These are spherical sacs consist of simple epithelial cells and whose lumen contains colloid.
The wall of each follicle consists of two types of cells Follicular cells these cells reach the surface of the lumen of the
follicle. They manufacture thyroxine T4 90 % and tri-iodothyronine 10 %. Para Follicular cells (C-cells). These are cells,
which do not reach the lumen. They produce calcitonin. When the cells are inactive, they tend to be low cuboidal to
squamous type, but when actively secreting hormones, they become more columnar.

Objectives: To determine TFTs and fasting and random blood glucose and to study co-relation of hypo and hyper
thyroidism with Diabetes Mellitus.

Results: Mean age of the patients was 38.26+13.157 ranging from 13 to 75 years and mean T3 was 1.6120+0.84991
ranging from 0.50 to 3.80, mean TSH was 5.2055+13.47513 ranging from 0.10 to 88.00, mean T4 was 11.1294+5.84739,
mean blood glucose (F) was 82.01+18.504 ranging from 70 to 208 and mean (R) was 112.59+35.373 ranging from
90 to 398. Among TFTs, 121(60.5%) were normal patients and 29(14.5%) had Hypo-thyroidism and the remaining 50
(25.0%) had Hyper-thyroidism out of the total 200 patients Out of total 6 diabetic patients, 3 had normal TSH and 3 had
Hypo-thyroidism, while no patients had Hyper-thyroidism, while 194 non-diabetic patients, 118 had normal TSH, 50
had Hyper-thyroidism and 26 had Hypo-thyroidism out of total 200 patients. Out of 6 diabetic patients, 3 had normal T4
and 3 had Hypo-thyroidism, while no patients had Hyper-thyroidism, while 194 non-diabetic patients, 119 had normal
T4, 52 had Hyper-thyroidism and 23 had Hypo-thyroidism out of total 200 patients. Out of total 6 diabetic patients, 3
had normal T3 and 3 had Hypo-thyroidism, while no patients had Hyper-thyroidism, while 194 non-diabetic patients,
131 had normal T3, 47 had Hyper-thyroidism and 16 had Hypo-thyroidism out of total 200 patients.

Conclusion: There was no correlation found in our study between diabetic and thyroid patients as well. Further studies
may be conducted on the same topic increasing the sample size of the study to evaluate the correlation between the
outcomes.
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INTRODUCTION

The thyroid gland, or simply the thyroid in verte-
brate anatomy, is one of the largest endocrine glands
and consists of two connected lobes. The thyroid
gland is found in the neck, below the thyroid cartilage
(which forms the laryngeal prominence or “Adam’s
apple”). The thyroid gland controls how quickly the
body uses energy, makes proteins, and controls how
sensitive the body is to other hormones. It participates
in these processes by producing thyroid hormones,
the principal ones being tri-iodothyronine (T3) and
thyroxine (sometimes referred to as tetra-iodothyronine

(T4). These hormones regulate the growth and rate of
function of many other systems in the body. T3 and T4
are synthesized from iodine and tyrosine. The thyroid
also produces calcitonin, which plays a role in calcium
homeostasis.?

Beta blockers are used to decrease symptoms
of hyperthyroidism such as increased heart rate, trem-
ors, anxiety and heart palpitations, and anti-thyroid
drugs are used to decrease the production of thyroid
hormones, in particular, in the case of Graves’ disease.
These medications take several months to take full ef-
fect and have side-effects such as skin rash or a drop
in white blood cell count, which decreases the ability
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of the body to fight off infections. These drugs involve
frequent dosing (often one pill every 8 hours) and often
require frequent doctor visits and blood tests to monitor
the treatment, and may sometimes lose effectiveness
over time.® Due to the side-effects and inconvenience of
such drug regimens, some patients choose to undergo
radioactive iodine-131 treatment. Radioactive iodine is
administered in order to destroy a portion of or the entire
thyroid gland, since the radioactive iodine is selectively
taken up by the gland and gradually destroys the cells
of the gland. Alternatively, the gland may be partially
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or entirely removed surgically, though iodine treatment
is usually preferred since the surgery is invasive and
carries a risk of damage to the parathyroid glands or the
nerves controlling the vocal cords. If the entire thyroid
gland is remove, hypothyroidism results.*

Hypothyroidism is the underproduction of the
thyroid hormones T3 and T4. Hypothyroid disorders
may occur as a result of congenital thyroid abnormali-
ties (Thyroid deficiency at birth, autoimmune disorders
such as Hashimoto’s thyroiditis, iodine deficiency (more
likely in poorer countries) or the removal of the thyroid
following surgery to treat severe hyperthyroidism and/
or thyroid cancer.®

Both these disorders are the most vital endocri-
nological disorders in people coming for treatment.
Both of them equally affect each other and a significant
relationship has been reported between them.57 It
has been observed that T3 and T4 help in the control
of breakdown of carbohydrate and pancreatic gland
function, while DM has significant effect on TFTs. This
relationship explains that how important is to point out
the mutual link between these disorders which will help
the practitioners in proper management. There are
various mechanism through which Thyroid hormones
affect glucose metabolism. Hyper function of thyroid
gland has been pointed out to cause increase in blood
glucose level.® When T3 & T4 level is increased, usually
the effect of insulin is decreased.®'°

The higher danger of retinal problem and renal
problem is seen in people of diabetes with hypothy-
roidism which is not seen clinically gives proof that
patients with diabetes should be tested for dysfunctional
thyroid gland and curing while found. Some research
showed that even minor dysfunctions of thyroid are
more common and may be more hazardous in patients
with diabetes. Internationally 110 countries have been
obvious with patients of the thyroid disease and about
1.6 billion population is in danger. In this country about 8
million people have deficiency of iodine. The aim of this
research report is to find out the occurrence of hypo and
hyperthyroidism in the community of Nowshera district,
KPK, and also to investigate hidden link between thyroid
diseases and DM.

MATERIAL AND METHODS

Blood samples were collected randomly form the
population of District Nowshera for research purpose.
Nearly two hundred samples were collected from DHQ
Hospital Nowshera and Qazi Hussain Ahmed Medical
Complex Nowshera for further investigation of TSH, T3,
T4 and Blood glucose.

The ELISA test for TSH is on the basis of the
standard of solid stage ELISA. “The test schemes uti-
lize a distinctive monoclonal antibody bound against a
different antigen on the unbroken TSH molecule. Mouse
monoclonal anti-TSH antibodies have been used for

solid stage restriction (on the microtiter wells). Goat
anti-TSH antibody enzymes (horse reddish peroxidase)
conjugate solution”. The collected test has been per-
mitted to act in response among the two antibodies at
the same time. As a result the TSH molecules being
squeezed in between the solid stage and enzyme linked
antibodies. After hour incubation at room temperature,
the wells have been rinsed with water to eliminate liber-
ated antibodies. A blue color is formed when substrate
solution has been added and incubated at room tem-
perature in dark for 20 minutes. The color formation has
been prevented with the adding up of stop solution, the
color turn out to be yellow. The concentration of TSH is
directly related to the intensity of color. The absorbance
has been measured on spectrophotometer at 450nm
wave length.

Computed the mean absorbance with known
value of six reference standards and compared with

Table 1: Frequency distribution of TFTs among the
collected samples

S. No. | TFTs Frequency | Percent
1. Normal 121 60.5
2. Hypo-Thyroidism 29 14.5
3. Hyper-Thyroidism 50 25.0
4 Total 200 100.0

Table 2: Frequency distribution of TSH among the
collected samples

S. No. | TSH among TFTs | Frequency | Percent
1. Normal 121 60.5
2. Hyper Thyroidism 50 25.0
3. Hypo Thyroidism 29 14.5
4 Total 200 100.0

Table 3: Frequency distribution of T3 among TFTs in
collected samples
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S. No. | T3 among TFTs Frequency | Percent

1. Normal 134 67.0

2. Hypo Thyroidism 19 9.5

3. Hyper Thyroidism 47 23.5

4. Total 200 100.0

Table 4: Frequency distribution of T4among TFTs in

collected samples

S. No. | T4 among TFTs Frequency | Percent

1. Normal 122 61.0

2. Hypo Thyroidism 26 13.0

3. Hyper Thyroidism 52 26.0

4. Total 200 100.0
411



Table 5: Frequency distribution of Diabetes to TSH among the collected samples

Diabetic Total No. of Patients TSH Group Total
Normal Hypo Thyroidism | Hyper Thyroidism
Yes 200 3 0 3 6
No 200 118 50 26 194
Total 200 121 50 29 200
P-value 0.030
Chi-Square 7.035
Table 6: Frequency distribution of Diabetes to T4 among the collected samples
Diabetic Total No. of Patients T4 Group Total
Normal Hypo Thyroidism | Hyper Thyroidism
Yes 200 3 3 0 6
No 200 119 23 52 194
Total 200 122 26 52 200
P-value 0.030
Chi-Square 7.035
Table 7: Frequency distribution of Diabetes to T3 among the collected samples
Diabetic Total No. of Patients T3 Group Total
Normal Hypo Thyroidism | Hyper Thyroidism
Yes 200 3 3 0 6
No 200 131 16 47 194
Total 200 134 19 47 200
P-value 0.002
Chi-Square 12.400

patient samples. Used the mean absorbance value for
each specimen to decide the known values of TSH in
ulU/mL from the standard curve and mean absorbance
value for each specimen to decide the known concen-
tration of T3 in ng/mL from the standard curve and mean
absorbance value for each specimen to decide the
known concentration of T4 in ng/mL from the standard
curve.

RESULTS

A sample of 200 patients was collected from DHQ
Hospital Nowshera and Qazi Hussain Ahmed Medical
Complex, Nowshera. Blood sample of the selected
patients was taken to determine the TFTs and fasting
and random blood glucose level and to know the re-
lationship of hypo and hyper thyroidism with Diabetic
and Non-diabetic patients.

Mean age of the patients was 38.26+13.157
ranging from 13 to 75 years and mean T3 was
1.6120+0.84991 ranging from 0.50 to 3.80, mean TSH
was 5.2055+13.47513 ranging from 0.10 to 88.00,
mean T4 was 11.1294+5.84739, mean blood glucose
(F) was 82.01+18.504 ranging from 70 to 208 and

mean (R) was 112.59+35.373 ranging from 90 to 398.
According to the frequency of gender of the patients,
Male patients was 33 (16.5%) while the female patients
was 167 (83.5%). According to the frequency of diabetic
patients, 6 (3.0%) patients had diabetes while the other
194 (97.0%) were non-diabetic. According the History of
TFTs, 121(60.5%) was normal patients and 29(14.5%)
had Hypo-thyroidism and the remaining 50(25.0%) had
Hyper-thyroidism (Table 1). According the frequency
of TSH among TFTs, 121(60.5%) was normal patients
and 29(14.5%) had Hypo-thyroidism and the remaining
50(25.0%) had Hyper-thyroidism (Table 2). According
the frequency of T3 among TFTs, 134(67.0%) was nor-
mal patients and 19(9.5%) had Hypo-thyroidism and the
remaining 47(23.5%) had Hyper-thyroidism (Table 3).
According the frequency of T4 among TFTs, 122(61.0%)
was normal patients and 26(13.0%) had Hypo-thyroid-
ism and the remaining 52(26.0%) had Hyper-thyroidism
(Table 4).

Out of total 6 diabetic patients, 3 had normal TSH
and 3 had Hypo-thyroidism, while no patients had Hy-
per-thyroidism, while 194 non-diabetic patients, 118 had
normal TSH, 50 had Hyper-thyroidism and 26 had Hy-
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po-thyroidism (Table 5). Out of total 6 diabetic patients,
3 had normal T4 and 3 had Hypo-thyroidism, while no
patients had Hyper-thyroidism, while 194 non-diabetic
patients, 119 had normal T4, 52 had Hyper-thyroidism
and 23 had Hypo-thyroidism (Table 6). Out of total 6
diabetic patients, 3 had normal T3 and 3 had Hypo-thy-
roidism, while no patients had Hyper-thyroidism, while
194 non-diabetic patients, 131 had normal T3, 47 had
Hyper-thyroidism and 16 had Hypo-thyroidism (Table 7).

DISCUSSION

In this study a sample of 200 patients was col-
lected from DHQ Hospital Nowshera and Qazi Hussain
Ahmed Medical Complex Nowshera. Blood sample of
the selected patients was taken to determine the TFTs
and fasting and random blood glucose level and to
know the relationship of hypo and hyper thyroidism
with Diabetic and Non-diabetic patients.

In our study total 6 diabetic patients, 3 had normal
TSH and 3 had Hypo-thyroidism, while no patients had
Hyper-thyroidism, while 194 non-diabetic patients, 118
had normal TSH, 50 had Hyper-thyroidism and 26 had
Hypo-thyroidism out of total 200.

In this study total 6 diabetic patients, 3 had normal
T4 and 3 had Hypo-thyroidism, while no patients had
Hyper-thyroidism, while 194 non-diabetic patients, 119
had normal T4, 52 had Hyper-thyroidism and 23 had Hy-
po-thyroidism out of total 200. Total 6 diabetic patients,
3 had normal T3 and 3 had Hypo-thyroidism, while no
patients had Hyper-thyroidism, while 194 non-diabetic
patients, 131 had normal T3, 47 had Hyper-thyroidism
and 16 had Hypo-thyroidism out of total 200. No cor-
relation was found in diabetic patients with thyroid in
our results. 14

The association of thyroid diseases with DM is
considered by a complicated symbiotic interaction. The
resistance to insulin may cause thyroid gland nodular-
ity and parallel DM may boost threat of loss of vision
in patients with Grave’s disease.'®'” Hyperthyroidism
harms glycemic control in diabetic patients, while hypo-
thyroidism may increase vulner ability to hypoglycemias
thus confusing diabetes control.”® Moreover, thyroid
hormones can additionally effect metabolism of car-
bohydrate through its interaction among, adiponectin,
leptin and gut hormones especially ghrelin. Though, the
association and the consequential changes in metabolic
effects need additional study. It has been experimental
that thyroid malfunctions are more prominant in diabetic
patients particularly type 1 DM. Also, it looks like that
undiagnosed thyroid dysfunction has negative impact
on diabetes and its complications.?-22

A greater frequency of visual problem and renal
problem was seen in diabetic patients with subclinical
hypothyroidism. Therefore, treatment of subclinical
nature hypothyroidism in diabetic patients will be more
advantageous. We determine that an efficient approach

to thyroid testing in diabetic patients is acceptable;
however, no complete strategies exist about screening
for thyroid disorder in diabetic patients. Finally, whether
patients with subclinical nature thyroid disease should
be investigated for DM and its complications or whether
all patients with diabetes should be screened for thyroid
function test.?®

CONCLUSION

There was no correlation found in our study
between diabetic and thyroid patients as well. Further
studies may be conducted on the same topic increasing
the sampile size of the study to evaluate the correlation
between the outcomes.
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