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ABSTRACT… Objectives: To determine the frequency of hypothyroidism in type II diabetic 
patients and to compare the lipid profile of diabetic patients with and without hypothyroidism. 
Study Design: Cross Sectional Study. Setting: Medicine Unit I Shaikh Zayed Hospital Lahore. 
Period: 5th August 2016 to 5th February 2017. Material & Methods: A total of 350 patients, 
aged 35-80 years, of both gender and having type II DM diagnosed at least 1 year ago were 
enrolled in our study. Fasting (12hr) blood samples were obtained and sent to the laboratory for 
measurement of serum TSH, total cholesterol, LDL and TGs. Patients with TSH value >10 μg/
ml were labeled as hypothyroid. Two groups (hypothyroid diabetic and euthyroid diabetic) were 
made and lipid profile was compared in both groups. Results: Frequency of hypothyroidism 
in type II diabetic patients was recorded as 13.42% (n=47). When lipid profile of hypothyroid 
diabetic patients (group I) was compared with euthyroid diabetics (group II), it was noted that 
patients in group I had mean total cholesterol of 170.32 ± 12.90 mg/dl whereas in group II, 
it was 138.81 ± 28.89 mg/dl. Mean triglyceride level in group I was 176.21 ± 15.98 mg/dl, 
whereas in group II, it was 151.02 ± 27.78mg/dl. Mean LDL in group I was 87.17±15.97mg/
dl, and 71.35±20.40 mg/dl in group II. Conclusions: Frequency of hypothyroidism in type 
II diabetic patients is higher as compared to general population. Moreover, dyslipidemia is 
significantly higher in hypothyroid diabetics when compared with euthyroid diabetics.
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INTRODUCTION
Thyroid dysfunction in patients with diabetes 
mellitus (DM) has not gain due attention yet, 
especially non-insulin dependent type II DM 
compared to similar etiopathological autoimmune 
phenomena in type I DM. Hence there is lack 
of local data emphasizing the relationship 
between Type II DM and thyroid dysfunction. The 
prevalence of TD in Type II diabetes is higher 
compared to normal population.1 The prevalence 
of TD in general population is variable ranging 
from 6.6% to 13.4%.2 In the Colorado Thyroid 
Disease Prevalence study involving 25,862 
participants, elevated TSH levels were found in 
9.5% of general population.3 In Pakistani diabetic 
population, 11.66% patients were found to have 
sub-clinical hypothyroidism and 35% patients 
had overt hypothyroidism.4 So there is a wide 
geographical variability in the prevalence rate 
observed in different studies. Both disorders 

independently affect many biochemical 
processes such as lipid levels that increases 
cardiovascular risk. Unrecognized and untreated 
TD may create troubles in management of 
diabetic complications.

Thyroid hormones affect key enzymatic pathways 
in lipid metabolism and in turn affect levels of 
lipoproteins.5 Among patients with TSH >12 
μg/mL and normal T4, a 12% increase in LDL 
cholesterol levels were found. This increase 
did not achieve statistical significance, possibly 
because of the low number of study subjects 
and high individual variability. Elevation in serum 
cholesterol has also been noted in subclinical 
hypothyroid subjects who have TSH levels 
between 5.1μg/mL and 10μg/mL.6

Rationale of this study was to find the prevalence 
and to evaluate any additive or worsening effect 
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of hypothyroidism on lipid profile among Type 
II diabetics. As there is no local evidence found 
regarding overall burden in our population, so this 
study will help us in formulating recommendations 
regarding screening of thyroid dysfunction 
among type II diabetics.

MATERIALS & METHODS
The present Cross Sectional Study was conducted 
in Medicine Unit I, Shaikh Zayed Hospital Lahore 
from 5th August 2016 to 5th February 2017. 
About 350 cases were enrolled in our study, 
using 95% confidence interval with 5% margin 
of error. Sampling was done via non probability 
consecutive sampling method. Patients included 
in our study were of gender, aged 35 to 80 years 
and having diagnosed type II diabetes for at 
least one year. Patients excluded from our study 
were those with chronic kidney disease and 
deranged RFTs (creatinine>1.2mg/dl), chronic 
liver disease, diabetics on insulin therapy and 
patients taking statins or lipid lowering drugs. 
Written informed consent was obtained and 
demographics of patients (name, age, gender, 
duration of DM) were noted. Fasting (12hr) 
blood samples were obtained by using 5cc BD 
syringe. All samples were sent to the laboratory 
for assessment of serum TSH, total cholesterol, 
LDL and TGs. Patients with TSH level >10µg/
ml were labeled as hypothyroid. Patients were 
divided into two groups (hypothyroid diabetic 
group and euthyroid diabetic group) and their 
lipid profiles (Total cholesterol, LDL and TGs) 
were noted. All this information was recorded on 
Performa. SPSS version 23 was used for data 
analysis. Quantitative data was expressed as 
Mean and standard deviation, while Qualitative 
data was expressed in the form of frequency and 
percentage. Both the groups were compared for 
mean total cholesterol, LDL and triglycerides by 
applying t-test. Data stratification was done for 
age (35-50, 51-65, 66-80years), gender, smoking, 
diabetes duration (1-5, 5-10, >10years) and 
treatment taken for DM. Post stratification T-test 
was applied and statistically significant p-value 
was taken as <0.05 or less.

RESULTS
 Mean age of our study population was 58.35±8.13 

years with majority of the patients (n=240, 
68.64%) in age group 51 to 65 years (Table-I). 
About 57.14% (n=200) were male and 42.86% 
(n=150) were female (Table-II). Frequency of 
hypothyroidism in type II diabetics was noted 
as 13.42% (n=47) (Figur-1). Mean cholesterol 
in our patients was 138.81 ± 29.98 mg/dl, Mean 
triglycerides 154.40 ± 27.84 mg/dl and Mean LDL 
was calculated as 73.4 ± 20.44mg /dl. (Table-
III). Comparison of lipid profile of both groups 
showed that Mean cholesterol in hypothyroid 
diabetics (group I) was 170.32±12.90 mg/dl and 
138.8±28.89mg/dl in euthyroid diabetics (group 
II). Mean triglyceride level was 176.21±15.98mg/
dl in group I and 151.02±27.78mg/dl in group 
II. Mean LDL was 87.17 ± 15.97mg/dl in group 
I as compared to 71.35 ± 20.40mg/dl in group II 
(Table-IV).

Age (in Years) No. of Patients %
35-50 36 10.37
51-65 240 68.64
>65 74 21.19
Total 350 100
Mean ± SD 58.35+8.13

Table-I. Age distribution (n=350).

Gender No. of Patients %
Male 200 57.14
Female 150 42.86
Total 350 100

Table-II. Gender distribution (n=350).

Figure-1. Frequency of Hypothyroidism in Type II DM
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Lipid Profile Mean ± SD
Total cholesterol 138.81 ± 28.98
Triglyceride 154.40 ± 27.84
LDL 73.4 ± 20.44

Table-III. Lipid profile of the cases (n=350).

Lipid 
Profile

Group I Group II
Mean Mean P-Value

Total 
cholesterol 170.32 ± 12.90 138.8±28.89 0.0001

Triglyceride 176.21± 15.98 151.02±27.78 0.0001
LDL 87.17± 15.97 71.35±20.40 0.0001

Table-IV. Comparison of lipid profile of group i and 
group ii (n=350).

DISCUSSION
The study was intended to find the prevalence 
and to evaluate any additive or worsening effect 
of hypothyroidism on lipid profile among Type-
II diabetics considering the fact that there is no 
local evidence available regarding overall burden 
of disease in our population and we are unaware 
of the factual position.

In our study, the frequency of hypothyroidism in 
type II diabetic patients was recorded as 13.4% 
(n=47). Comparison of lipid profile of diabetics 
patients in both groups (hypothyroid group, 
euthyroid group) revealed that mean cholesterol 
in group I was 170.32 ± 12.90 mg/dl and 138.81 
± 28.98 in group II, mean triglyceride level was 
176.21 ± 15.98mg/dl in group I and 151.02 ± 
27.78mg/dl in group II, while mean LDL was 
87.17 ± 15.97mg/dl in group I, and 71.35 ± 
20.40mg/dl in group II. P value was calculated 
<0.05 in all variables. A prospective study done 

by Ravi Shankar et al found the prevalence of 
hypothyroidism in type II diabetics to be 16%, 
predominantly subclinical (15%), much lower 
than our study regarding overt hypothyroidism.7 
Ganong et al8 revealed that cholesterol level is 
usually elevated in diabetic patients due to an 
increase in the plasma concentration of VLDL 
and LDL, but in our study it was significantly 
higher in patients having dual disorder i.e. 
hypothyroidism worsening dyslipidemia. A study 
carried out by Duntas and Leonidas9 showed that 
hyperthyroidism exhibits an enhanced excretion 
of cholesterol and increased turnover of LDL 
resulting in a decreased total and LDL-cholesterol, 
whereas HDL is decreased or not affected. Also, 
the composition and the transport of lipoproteins 
are seriously disturbed in thyroid diseases. Again 
other forms of thyroid dysfunction were not an 
objective of this study but it is important to note 
that opposite pathology can exert opposite 
effects. Rassul, et al. postulated that clinical 
manifestations of hypothyroidism lead to changes 
of plasma lipoproteins, which are characterized 
by elevated LDL cholesterol, and increased 
ratio of LDL-cholesterol/ HDL-cholesterol.10 
Hypothyroidism is accompanied by a variety 
of abnormalities in plasma lipid metabolism, 
including elevated triglyceride and low–density 
lipoprotein cholesterol concentrations. Even 
sub-clinical hypothyroidism can exacerbate 
the coexisting dyslipidemia commonly found 
in type II diabetes and further increase the risk 
of cardiovascular disease.11 Duration of DM, 
treatment duration, gender and smoking were not 
significantly related to extent of lipid abnormalities 
in subjects, similarly difference in prevalence of 
hypothyroidism was also not observed in stratified 
groups. In a cross sectional study conducted in 
India, the prevalence of hypothyroidism among 
type 2 diabetics was about 17.05%.12 Also the 
prevalence of deranged lipid profile was higher in 
diabetics than in non-diabetics. In another study13, 
patients having TSH >2.5 IU/ml were having 
high levels of high density lipoprotein (HDL). In 
another study from China, there was significant 
positive association between free T4 and TC (total 
cholesterol), LDL and HDL (P<0.05).14 Similar 
observations were recorded in a study conducted 
on Spanish population.15

Figure-1. Comparison of lipid profile of Type II dmwith 
and without Hypothyroidism.
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The results of present study along with already 
existing evidence provide strong basis for 
formulating screening protocol for thyroid 
dysfunction among type II diabetics.

CONCLUSIONS
Frequency of hypothyroidism is higher in type II 
diabetic patients and is an important contributory 
factor to disturbed lipid parameters noted in these 
patients. Further population based studies are 

needed to be fully aware of thyroid dysfunction 
and lipid profile abnormalities in type II Diabetic 
population.
Copyright© 15 July, 2019. 
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