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Hypothyroidism an unseen link between
proliferative diabetic retinopathy and type 2
diabetes mellitus
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Abstract Background: Co existence of hypothyroidism and type 2 diabetes results in accelerated microvascular complications by
the dysregulated atherogenesis and deposition of advanced glycosylation products. The aim of the study is to look at the
occurrence of retinopathy in diabetic patients with or without thyroid dysfunction Methods: 60 patients with Type 2
diabetes mellitus were enrolled in the study they were divided into two groups of 30 each numbers, a group with
hypothyroidism and one with normal thyroid function. Retinopathy occurrence was compared in both groups and possible
association was analyzed. Results: Both groups were age and sex matched. The distribution of retinopathy among and
patients in the group with thyroid dysfunction and patients in the group without thyroid dysfunction were 42.8% and 30.4%
respectively, the result was found to be insignificant( p value 0.559). Proliferative diabetic retinopathy was found to be
significantly higher in diabetic patients with thyroid dysfunction (p value: 0.02) Conclusion: There was statistically
significant association between proliferative retinopathy in diabetic patients with hypothyroidism. Hence the retinopathy
progression is higher in diabetics with hypothyroidism early screening for thyroid dysfunction with normalization of
hormone levels is required.
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_ octet of the -etiopathogenesis of diabetes mellitus

underlines the importance of insulin resistance.
Quick Response Code: Dysregulation of adipocyte metabolism and deposition of
Website: advanced glycosylation end products (AGE) resulting in
www.medpulse.in the microvascular complications of diabetes is accelerated
by hypothyroidism?. Diabetic retinopathy (DR) is one of
the major microvascular complications of T2 DM. The
major risk factors for developing DR include duration of
diabetes, poor glycemic control, dyslipidemia and

Accessed Date:

24 August 2020 hypertension. Thyroid hormone axis plays an important
role in maintaining the vascular density of retina.
Hypothyroidism  is  associated  with  preretinal
INTRODUCTION neovascularisation and thyroxine supplementation leads to
Insulin resistance plays a pivotal role in the pathogenesis normalisation of vascular density?.
of type 2 diabetes mellitus(T2DM). Thyroid dysfunction Several mechanisms may be involved in the association
along with reduced GLUT 2 expression, leads to the same'. between DR and hypothyroidism.
Metabolic syndrome  including  atherosclerosis, 1) Insulin resistance.
hypertension and cardiovascular disorders has got close Several studies have found that fasting hyperinsulinemia

relation with thyroid dysfunction. The famous ominous or insulin resistance (IR) was associated with g
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hypothyroidism. Previous studies indicated that IR was
associated with the presence of DR in T2DM, and the main
mechanism was defective fibrinolysis or impaired
vasodilation associated with IR. It may be correlated with
the reduction of vasodilation ability and fibrosis caused by
IR, which led to destruction of retinal vessel and secondary
revascularization®.

2) Serum C - reactive protein (CRP)

The level of CRP in patients with subclinical
hypothyroidism(SCH) was higher than that in non-SCH
people. The study of Van Hecke et al.. showed that there
was significant relationship between CRP and DR. DR is
caused by the inflammation-mediated injury of vascular
endothelial cell. Moreover, CRP is recognized as one of
the primary and most sensitive acute phase protein in
human nonspecific inflammation reaction®.

3) The level of serum homocysteine (Hcy)
Homocysteine (Hcy) in SCH patients was much higher
than non-SCH people. Hcey is a reactive amino acid about
vascular injuries. Looker et al.. demonstrated that elevated
levels of Hcy was the risk factor for DR. The reason may
be that Hcy could enhance the lipid peroxidation, which
leads to increased levels of oxidized low density
lipoprotein (OX-LDL), accelerating the progresses of
vascular disease. The mRNA expression of VEGF was
significantly enhanced with the concentration of Hcy.
Higher increase of VEGF was significantly associated with
DRE.

4) Ocxidative stress
The activity of paraoxonase 1(PON1) and superoxide
dismutase (SOD) in the plasma of SCH patients is
significantly lower than that of normal control. Some
studies have shown that oxidative stress was an important
risk factor for promoting the occurrence and development
of DR’.

RESULTS

5) Dyslipidemia
Atherogenic disturbances in lipid metabolism have been
observed in patients with hypothyroidism. Thus,
dyslipidemia in SCH may be one of the reasons for the
association between DR and hypothyroidism?.

MATERIALS AND METHODS

This study is a cross-sectional study done over a period of
18 months. The study was conducted in Victoria hospital
affiliated to Bangalore medical college and research
institute. Duration of the study was Eighteen months from
September 2013 to February 2015.60 patients were
enrolled in the study diagnosed with T2 DM, who were
willing to participate in the study were evaluated and
compared as per the proforma designed for the purpose of
the study. As per the aim of the study, the comparison was
done among two groups with 30 patients in each group.
Thyroid function tests was done in all the patients and 2
groups was made, the first group included diabetic patients
with thyroid dysfunction and the second group included
diabetic patients without thyroid dysfunction. Fundoscopy
was done in all patients by the ophthalmologist for
assessing retinopathy. An inclusion criterion was T2 DM
patients aged more than 18 years. Exclusion criteria were
patients taking drugs affecting thyroid profile and patients
with known hypertension, ischemic heart disease, smokers
and chronic alcoholics.

Statistical analysis

Statistical analysis was done using spss 16 software. Since
the distribution of data was parametric, Chi square test and
Fischer’s exact test were used to study the differences
between categorical data. Student‘t’ test was used to assess
associations between numerical variables.

Table 1: Age distribution

MEAN AGE IN YRS

STANDARD DEVIATION

Group with thyroid dysfunction
Group without thyroid dysfunction

57.56 8.5
54.6 9.08

Table 2: Sex distribution

SEX Group with thyroid dysfunction Group without thyroid dysfunction
MALES 13 14
FEMALES 17 16
TOTAL 30 30

Table 3: Duration of diabetes

MEAN DURATION OF DIABETES IN YEARS

STANDARD DEVIATION

Group with thyroid dysfunction
Group without thyroid dysfunction

8.62 4.4
6.27 3.29
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Table 4: Occurrence of retinopathy

RETINOPATHY Group with thyroid dysfunction Group without thyroid dysfunction

PRESENT 9 7
ABSENT 21 23

Table 5: Occurrence of proliferative retinopathy

PDR Group with thyroid dysfunction Group without thyroid dysfunction
PRESENT 5 0
ABSENT 25 30

Wbt

Figure 1: Occurrence of proliferative retinopathy

Sixty patients with T2 DM were divided into two groups
of 30 each- those with thyroid dysfunction and those
without thyroid dysfunction. These patients were the
outpatients or inpatients of Victoria hospital affiliated to
Bangalore medical college and research institute. The
study was conducted over a period of 18 months.

Age distribution

The minimum age of diabetic patients in the group with
thyroid dysfunction was 41 years and the maximum age
was 75 years; with a mean age of 57.56 years and standard
deviation of 8.5. Minimum age of diabetic patients in the
group without thyroid dysfunction was 35 years and the
maximum age was 68 years; with a mean age of 54.6 years
and standard deviation of 9.08.

Patient characteristics

Age distribution

The minimum age of patients in the group with thyroid
dysfunction was 41 years and the maximum age was75
years; with a mean age of 57.56 years and standard
deviation of 8.5. Minimum age of patients in the group
without thyroid dysfunction was 35years and the
maximum age was 68years with a mean age of 54.6years
and standard deviation of 9.08yrs. The mean age of cases
and control was matched. (Table 1)

Sex distribution

The male and female distribution among patients in the
group with thyroid dysfunction was 43.3% and 56.7%
respectively, and that of patients in the group without
thyroid dysfunction was 46.66% and 53.44% respectively.
The gender distribution was matched. (Table 2)

Duration of diabetes

Among patients in the group with thyroid dysfunction, the
duration of diabetes was minimum 1 year, maximum 20
years with a mean duration of 8.62 years and standard
deviation of 4.4 years. The duration of diabetes was
minimum 6 months, maximum 13 years with a mean of

6.27 years and standard deviation of 3.29 years among
patients in the group without thyroid dysfunction. (Table
3)

Retinopathy

The distribution of retinopathy among and patients in the
group with thyroid dysfunction and patients in the group
without thyroid dysfunction were 42.8% and 30.4%
respectively, the result was found to be insignificant (p
value 0.559)(Table 4)

Proliferative diabetic retinopathy

Proliferative diabetic retinopathy was found to be
significantly higher in diabetic patients with thyroid
dysfunction (p value: 0.02) (Table5) (Figure 1)

DISCUSSION

A descriptive study was done among 60 patients with
known type 2 diabetes mellitus who attended the Medicine
OPD or were admitted in the medical wards of Victoria
Hospital. The patients were divided into two groups; based
on the presence or absence of thyroid dysfunction, with 30
patients in each group, and a comparison between the
groups was done with respect to the retinopathy. Baseline
thyroid function tests — TSH/T3/T4 was done in all patients
and those with thyroid dysfunction were included in one
group and patients without thyroid dysfunction were
included in the other group. In this study, all the patients in
the group with thyroid dysfunction were found to be
hypothyroid. The age of patients in the group with thyroid
dysfunction ranged from 41-75 years, mean age 57.56 +
8.553 yrs. The age of patients in the group without thyroid
dysfunction ranged from 35-68 years, mean age 54.6 +
9.08 yrs. The male and female distribution among the
former group was 43.3% and 56.7% respectively, and that
of latter was 46.66% and 53.44% respectively. The
difference in mean age and sex was not statistically
significant (p value of 0.162 and 0.795 respectively). In the
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group with thyroid dysfunction, the duration of diabetes
ranged from1 — 20 years with a mean duration of 8.62 years
and standard deviation of 4.4 years. In the group without
thyroid dysfunction duration of diabetes ranged from 6
months- 13 years with a mean of 6.27 years and standard
deviation of 3.29 years. The duration of diabetes between
the two groups was not statistically significant (p value
0.328).

Retinopathy

The distribution of retinopathy among the groups with
thyroid dysfunction and without thyroid dysfunction was
42.8% and 30.4% respectively. This result was found to be
insignificant (p value 0.559). Non proliferative diabetic
(NPDR) retinopathy accounted for 57% of diabetic
retinopathy (DR) cases in patients in the group with thyroid
dysfunction. Only non proliferative diabetic retinopathy
was present in the patients with DR in the group without
thyroid dysfunction. The relation was found to be
insignificant (p value 0.317). The study by Chen et al. also
showed that thyroid dysfunction did not account for the
occurrence of overall retinopathy. Many studies found that
the severity of sight threatening retinopathy was more
among hypothyroid patients®. Kim et al. in their similar
study found association between retinopathy and thyroid
dysfunction. However the duration of DM in their study
was significantly different with more duration in patients
with  thyroid dysfunction'®.  Proliferative  diabetic
retinopathy was found to be significantly higher in diabetic
patients with thyroid dysfunction (p value: 0.02). This was
similar to the studies done by Yang et a/. in Beijing and
Dan et al. in Shenyang'! 12,

CONCLUSION

Diabetic retinopathy overall was not showing any
statistically significant association with hypothyroidism
however there was statistically significant association
between proliferative retinopathy in diabetic patients with
hypothyroidism. Hence the retinopathy progression is
higher in diabetics with hypothyroidism early screening for
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thyroid dysfunction with normalization of hormone levels
is required.
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