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Thyroid Disorders in Type 2 Diabetes Mellitus
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Abstract: Background: Diabetes mellitus and thyroid diseases are
the two common endocriniopathies seen with increasing
frequencies in the adult population. Thyroid dysfunctions
complicate management of diabetes mellitus and its complications.
There is little reliable information on the prevalence of
hyperthyroidism and hypothyroidism in the community. The
incidence of hypothyroidism in different communities has varied
from 0,6 % to 1,5 %. Materials and Methods: The subjects were
selected from the cases presenting with diabetes mellitus (TYPE2)
in the OPD and ward of department of medicine for a period of two
years from 1-8-2009 to 31-7-2011, in SVS Medical College and
Hospital, Mahabubnagar, Andhra Pradesh. . The study population
consisted of 200 diabetic and 100 non diabetic subjects. The
following investigations done in all the cases — fasting and post-
prandial blood sugars, HbAC, blood urea, serum Creatinine, serum
lipid profile, T3, T4, and TSH. Observations: 108 male and 92
female cases were in the study group while 52 male and 48 female
constituted the control group. Thyroid function tests were
significantly low when compared with that of control group. 8 male
diabetics and 18 female diabetic had hypothyroidism as compared
to one and 4 in control group. Four male and 4 female diabetics fell
into sub-clinical hypothyroidism group; only one control female
had sub-clinical hypothyroid status. Two female diabetes patients
showed hyperthyroidism; 2 female and 2 male patients exhibited
sub-clinical hyperthyroidism while only 2 female had sub-clinical
hyperthyroidism. Discussion: Forty patients showed abnormal
thyroid functions in a study sample of 200 while 8 in control group
had abnormal thyroid function. These results were compared to that
in earlier literature. Thyroid function tests to be estimated at least
once in a year at discretion of treating physician.

Keywords: Diabetes mellitus, thyroid function, management,
control of diabetes.

Introduction

Diabetes mellitus and thyroid diseases are the two
common endocriniopathies seen with increasing
frequencies in the adult population and hyperthyroidism
results in deterioration of diabetic control'. Patients with
hyperthyroidism will show high blood glucose level after
meals and hyperthyroidism increases severity of diabetes
(hyperglycaemia), probably due to stimulation of the
metabolic rate leading to increased lipid and protein
catabolism®. Thyroid dysfunctions complicate
management of diabetes mellitus and its complications3.
Clinically, thyroid dysfunction may undermine diabetes
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control. For example, hyperthyroidism may worsen
glycaemia control and increase insulin requirements. It is
rep01rted4’5 that, thyroid dysfunction is common in
diabetic patients and can produce significant metabolic
disturbances such as increased hepatic gluconeogenesis,
rapid gastrointestinal glucose absorption, and glucose
intolerance. Radaideh et al® recommended that, diabetes
mellitus patients should be screened for asymptomatic
thyroid dysfunction which is increased in frequency in
diabetic population. Glucose intolerance is common in
hyperthyroidism’.

Materials and Method

The subjects were selected from the cases presenting with
diabetes mellitus (TYPE2) in the OPD and ward of
department of medicine for a period of two years from 1-
8-2009 to 31-7-2011, in SVS Medical College and
Hospital, Mahabubnagar, Andhra Pradesh. An informed
written consent was taken from each and every patient.
The study population consisted of 200 diabetic and 100
non diabetic subjects. The criteria for diagnosis of
diabetes were the American Diabetic Association criteria;
FPG of 110 mg/dl, random blood sugar of 200 mg/dl or
taking anti-hyperglycaemic drugs without any episode of
diabetic keto-acidosis. All the patients with diseases that
may affect thyroid function were excluded. The patients
on medications that can affect thyroid function were also
excluded. The non diabetes volunteers without history of
DM whose FPG were less than 110 mg /dl on two
occasions were taken as the control samples. These
volunteers included non-diabetic subjects who came in
the hospitals for routine checkups as advised by their
attending physicians. The controls were not taking any
drugs. All three hundred were clinically assessed for any
thyromegaly, or any clinical sign of hypo- or hyper-
thyroidism. The following investigations done in all the
cases — fasting and post-prandial blood sugars, HbA,C,
blood urea, serum Creatinine, serum lipid profile, T3, T4,
and TSH. The results of thyroid function tests were
analysed and tabulated into one of the 5 categories as
follows.

Page 250



Venkateshwarlu Nandyala, Gandiah P., Sivarajappa P., Indira G., Nagashashibhushan Reddy Annavaram

T3 T4 TSH
Normal NORMAL (80-200ng/dl) | NORMAL (4.5 -11.5ug/dl) | NORMAL (0.3 — 5.0 ulU/dl)
Hypothyroidism LOW LOW HIGH >6ulU/dl
Subclinical hypothroidism NORMAL NORMAL HIGH >6ulU/d]
Hyperthyroidism HIGH HIGH LOW < 0.2 ulU/dl
Subclinical hyperthyroidism NORMAL NORMAL LOW < 0.2 ulU/d]

Statistical Analysis

Quantitative data summarized to test the difference in mean values obtained for NIDDM patients and controls using
student’t’ test, p value < 0.05 is taken as the level of significance. Further, Pearson’s correlation was used to correlate

between the FSG and thyroid profile.

Observations
Table 1: age and sex of the cases in study and control group
Number of Cases | Mean Age in Years
DM Male 108 48.88
DM Female 92 48.26
Control Male 52 47.98
Control Female 48 48.04

Table 2: Values of investigations amongst two study groups

Parameter DM Group Control Group ‘p’ Value
FBS (mg/dl) 162.43 89.78 0.0025
PPBS (mg/dl) 198.52 104.6 0.0031
S. TOTAL CHOLESTEROL (mg/dl) 204.56 168.50 0.045
HDL CHOLESTEROL (mg/dl) 30.56 42.68 0.076
LDL CHOLESTEROL (mg/dl) 109.80 86.12 0.056
VLDL CHOLESTEROL (mg/dl) 32.96 26.26 0.064
TRIGLYCERIDES (mg/dl) 168.45 108.65 0.046
BLOOD UREA (mg/dl) 38.44 26.05 0.065
SERUM CREATININE (mg/dl) 1.42 0.94 0.052
HbA,C (% AGE) 8.20 5.48 0.036
SGOT (U/L) 44.06 28.58 0.058
SGPT(U/L) 48.06 21.08 0.045
SERUM TOTAL PROTEIN (G/dl) 6.98 7.68 0.062
SERUM ALBUMIN (G/dl) 3.88 4.02 0.068
SERUM GLOBULIN (G/dl) 3.10 3.66 0.072
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Figure 1: Values of investigations amongst two study groups

Table 3: Showing Comparission of Mean Thyroid Function Tests in DM and Control Groups

Investigation DM Group Control Group ‘p’ Value
T 3 (ng/dl) 114.56 168.45 <0.001
T 4 (ug/dl) 6.98 10.46 <0.001
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Figure 2: Showing Compression of Mean Thyroid Function Tests in DM and Control Groups
Table 4: Showing Number of Patients Various Thyroid Disorders Detected in Our Study

Hypothyroidism hyls)z:)lf)lfll‘?ic(;‘ilsm Hyperthyroidism hyspl;l; tfll;;flzil;m
Dm male 8 4 0 2
Dm female 18 4 2 2
Control male 1 0 0 0
Control female 4 1 0 2

INCIDENCE OF THYROID DISORDERS

H HYPOTHYROIDISM H SUBCLINICAL HYPOTHYROIDISM
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Figure 3: Showing Number of Patients Various Thyroid Disorders Detected in Our Study

One female patient who was diagnosed as T2 DM 4 years ago presented with goiter, and she showed sub-clinical

hypothyroidism.

Table 5: Showing Number of Patients with Thyroid Function Abnormalities
DM GROUP | COTROL GROUP | ‘p’ Value
MALE 14 1 <0.001
FEMALE 26 7 <0.001
TOTAL 40 8 <0.001
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Figure 4: Showing Number of Patients with Thyroid Function Abnormalities

Table 6: Showing the Incidence of Hypothyroidism Vs Hyperthyroidism

Hypothyroidism | Hyperthyroidism ‘p’ value
DM group male 12 2 <0.001
DM group female 22 4 <0.001
Control male 1 0 < 0.001
Control female 5 2 0.056
25 - 2
20
15 4 4
10 | B HYPOTHYROIDISM
4 5 B HYPERTHYROIDISM
5 4
0 +

DM GROUP DM GROUP CONTROL CONTROL
MALE FEMALE MALE

FEMALE

Figure 5: Showing the Incidence of Hypothyroidism Vs Hyperthyroidism

Discussion

Forty patients showed abnormal thyroid functions in a
study sample of 200 while 8 in control group had
abnormal thyroid function. There is little reliable
information on the prevalence of hyperthyroidism and
hypothyroidism in the community. The incidence of
hypothyroidism in different communities has varied from
06 % to 1,5 % Thyroid hormones are insulin
antagonists, both insulin and thyroid hormones are
involved in cellular metabolism and excess and deficit of
any one can result in functional derangement of the other
. Thyroid disease is a pathological state that adversely
affects diabetic control and is commonly found in most
forms of DM which is associated with advanced age in
type 2 diabetes and autoimmune diseases in type
ldiabetes. DM appears to influence thyroid function in
two sites; firstly at the level of hypothalamic control of
TSH release and secondly at the conversion of T4 to T3
in the peripheral tissue. Marked hyperglycemia causes
reversible reduction of the activity and hepatic
concentration  of  T4-5-deiodinase, low serum
concentration of T3, elevated levels of reverse T3 and
low, normal, or high level of T4 '°. A variety of thyroid
abnormalities may co-exist and interact with diabetes
mellitus. The reported frequency of hyperthyroidism and
hypothyroidism in patients with diabetes has varied from
3.2 % to 4.6 % and 0.7 % to 4.0 % respectively °. As
early as 1968 it was reported that there exists the
association of hypothyroidism in diabetic patients '.
Later studies in 1979 emphasized the importance of
screening of diabetic patients to identify hypothyroidism
612 Now it has been found that thyroid disease and both

type 1 and type 2 diabetes mellitus are strongly associated
and this has important clinical implications for treatment
requirementsl3. Also, diabetes mellitus patients with
hypothyroidism are at increased risk for complications
like nephropathy. In our study it was found that the
prevalence of hypothyroidism was 12.06 % which is in
accordance with the studies of Perros ef al'*. (13.4%) and
Papazafiropoulou (12.3%)". This study also identified
the atrisk group with subclinical hypothyroidism. The
number of diabetes mellitus patients with subclinical
hypothyroidism was found to be 18 (31.03%). These
significant percentages emphasize that the diabetic
patients to be followed up with thyroid profile. In order to
assess the trend this study compared the mean values of
thyroid profile between controls and diabetics. It was
found that the diabetics showed the trend towards the
hypothyroidism. The pathophysiology of thyroid
dysfunction in diabetes is still unclear; however thyroid
antibodies have been suggested to be the causative factors
' Yet to be published review reveals that the cause may
be due to the complex interaction of common signaling
pathways of insulin modulation and feedback mechanism
of thyroid hormones '’. This study did not show any
correlation between fasting sugar levels and parameters of
thyroid profile. This may suggests that absence or
minimal role of blood sugar concentration in thyroid
dysfunction and further studies with glycated hemoglobin
may be necessary to find the role of glycemic status in
causing thyroid dysfunction. The limitation of this study
is, it’s a cross sectional study with lesser sample size and
hence a follow up study may be required to substantiate
the findings. With this study it can be concluded that
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diabetics are at increased risk for hypothyroidism and

their FSG levels do not predict the risk.
Table 7: Showing Thyroid Morphology Compared to Available Studies

. Engine ef al (1999) '® | Mazin Z Al-Shibani (2010) *® | Present study
Thyroid morphology . . .
[in percentage] [in percentage] [in percentage]
Normal 83.13
Diffuse goiter 4.5 5.3
Solitary nodule 2.9 6.02 0.5
MNG 5 4.1
THYROIDECTOMY 1.45
Table 8: Showing Various Sub-Types of Thyroid Disorders as Compared With Earlier Studies
. . Mazin Z . Swamy
Engin RadaldGeh Udiong Pasunghl Al Sah%2 Oromczz;n G Sm%h RM et Present
etal® | 4 22007 et al Shibani® | €% etal etal al® | study
2004 2008 2010 2010 2010 2011 2012
Sub-clinical
Hypothyroidis 5.1 6.8 5 1.8 15 31.03 4
m
Hyp"ﬂ;lym‘d‘s 1.1 8.9 26.6 3.8 4.1 6.66 1.8 9 12.06 13
Sub-clinical
Hyperthyroidis 3.1 6.66 0.9 0 2
m
Hype“gymld‘s 1.3 19.8 43 20 3.5 9.25 1
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Euthyroid 76.4 86.8 66.75 80
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Figure 6: Showing Various Sub-Types of Thyroid Disorders as Compared With Earlier Studies
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