Original Article

Deficiency of Vitamin D: Influence on Diabetic Retinopathy and Hearing L oss
Among Patients with Diabetes M ellitus Type 2
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ABSTRACT

Objective: To find arelationship between serum level of vitamin D with diabetic retinopathy and hearing loss in patients
with diabetes mellitus type2.

Study design and setting: This cross-sectional study was carried out at Ophthalmology, ENT and family physician
Outpatient clinic of Mohsin Consultant Clinic Federal B Area, Karachi from study was April 2019 to December 2019.

Methodology: Total 181 eligible type 2 diabetes mellitus patients. Complete ophthalmological, ENT and physical evaluation
was carried out. Retinopathy and hearing status were recorded and were compared to serum 25-OH Vitamin D levelsto
find any association. SPSS version 23.0 was used to analyze the data.

Results: Mean age of participants were found to be 60.56+7.3 (SD). When diabetic retinopathy status and hearing status
was compared, non-proliferative diabetic retinopathy patients with normal hearing were 24(42.1%), with mild hearing
32(56.1%) and only 1(1.8%) with moderate-severe hearing loss was observed with P-value of <0.0001. Retinopathy status
was compared with vitamin D levels. Insufficiency was seen in 14(38.9%) non-proliferative diabetic retinopathy, 2(5.6%)
proliferative diabetic retinopathy patients and deficiency level was found in 33(32.7%) non-proliferative diabetic retinopathy
and 15(14.9%) proliferative diabetic retinopathy patients. Level of vitamin D was compared to DR and HL status. Significantly
low level of vitamin D was found with increasing severity of DR and HL with P-value <0.0001.

Conclusions: Low level of vitamin D was associated with the severity of diabetic retinopathy and hearing loss in patients
suffering from diabetes mellitus type2.
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INTRODUCTION: and in developing diabetes mellitus type 2 (DMT2) have

Vitamin D deficiency (VDD) has emerged as aglobal health also been found.® Study results of Palomer X et al ar_ld
issue 'The deficiency involvesamost dl regionsand all age ~ J0€rgensen C et al. have demonsirated effects of VDD in
groups. VDD is found to be more prevalent in Pakistan.? ~ déveloping diabetes mellitus (DM) and its microvascular
The classical effect of vitamin D is regulation of bone complications.** The mortality and morbidity secondary to
remodelling and mineral homeostasis. Additionally, effects ~ DM has become worldwide public health issue affecting
of vitamin D on immune modulation, glucose regulation ~ Over 300 million people.”
In Pakistan, an estimated 7 million of population is having
DM and it has been estimated that by the year 2030 this
figure will rise to nearly 13.8 million.” Diabetic retinopathy
(DR) isan important complication in patients suffering from
DMT?2. Diabetic retinopathy is found to be aleading cause
of visual loss and blindness. DR accounts for 12% of all
new cases of blindness each year. Different risk factors have
been identified for the occurrence of DR in patients of DM T2
including long duration of diabetes, systemic hypertension,
hyperlipidemia, obesity and positive family history of diabetes
with elevated blood glucose level being the important one.®
9 Hearing loss (HL) is one more health problem having
devastating effect on the socid, functional, and psychological
well-being of the person thereby reducing the quality of life.
Beside causing DR, diabetes also affects auditory function.
o HL is a frequent finding in DMT2 patients with
Received: 17-Aug-2020 hyperglycaemia as a cause.® Insulin is regulator of glucose
L icc_ept_ede—_SeEZEZO_ ___________ |  metabolismand lack of insulinin DM resultsin poor glucose

Mashhood uz Zafar Farooq )
Associate Professor, Department of Ophthalmologist
Liaquat Coll?e of Medicine and Dentistry, Karachi.
Email: drmzafarfaroog@gmail.com

ed Inamullah
T Consultant: Mohsin Family Health Clinic.
Block 16 Federal B Area, Karachi

Shama Mashhood ) )
Associate Professor: Department of Medical Education
Karachi Medical & Dental College, Karachi

Mahmood Akhter Rana
Medical Officer, Mohsin Family Health Clinic,
Block 16 Federal B Area, Karachi

Muhammad Faisal Fahim ) o

Senior Lecturer, Department of Biostatistics, ]
College of Physical Therapy Bahria University Medical &
Dental College, Karachi.

JBUMDC 2020;10(4): 282-286 Page-282



Mashhood uz Zafar Farooq, Syed Inamullah, Shama Mashhood, Mahmood Akhter Rana, Muhammad Faisal Fahim

metabolism leading to elevated blood glucose level. Adequate
levels of vitamin D arerequired for effectiveinsulin secretion
as demonstrated in studies of Danescu L.G et al., Cavalier
E. eta™

Lack of insulin function in diabetesis linked to VDD as
shown in animal model of Mathieu C et al.* Studies have
identified low levels of Vitamin D as an important risk factor
in DMT2 for developing DR and HL.** In view of the
important association of low level of vitamin D this study
was aimed to find a relationship between serum level of
vitamin D with diabetic retinopathy and hearing loss in
patients with diabetes mellitus type2.

METHODOLOGY:

This cross-sectiona study was carried out at Ophtha mology,
ENT and family physician Outpatient clinic of Mohsin
Consultant Clinic Federal B Area, Karachi. Duration of
study was April 2019 to December 2019.A prior approval
was taken from the ethical review committee of theinstitute.
ERC approval letter with reference number CO/RA/14/2019
wasissued by the ethical review committee of the institute.
Study was conducted in accordance with principles of the
Helsinki Declaration of 1975, as revised in 2000. Non-
probability convenience sampling technique was used sample
size was calculated from online software openepi.com by
taking 5% margin of error and 95% confidence interval.
Prevalence of diabetes was 26.3% as of second National
Diabetes Survey of Pakistan'®, 2016-2017. The sample size
was derived to be 181 patients. Patients suffering from
DMT?2 of either gender attending eye, ENT and family
physician outpatient clinic were included. Inclusion criteria
were patient having age between 40-70 years, diagnosed to
be suffering from DMT2 for the last three years. Exclusion
criteriawere patients suffering from Type 1 diabetes mellitus,
suffering from any other ocular disorder or surgery, limited
outdoor activities, suffering from any disorders other than
DMT2 that could affect the retinal microvascular structure
like renal failure, liver disorders, cancer, tuberculosis, hyper
or hypothyroidism, cardiovascular diseases, epilepsy, and
behavioural disorders, patients taking medicines that could
affect the vitamin D metabolism like antioxidants, calcium,
and vitamin D supplements and those suffering from middle
and external ear pathology or surgery.

After considering the inclusion and exclusion criteria, atotal
of 181 patients were enrolled. Visua acuity with Snellen’s
chart and detailed ocular examination was performed. Fundus
examination was done with glit lamp bimicroscope using
90 D lens and indirect ophthalmoscope. Retinopathy status
was recorded. Severity of DR was classified by Early
Treatment Diabetic Retinopathy Study (EDTRS) and patients
were categorized as having No Retinopathy, Non-proliferative
diabetic retinopathy (NPDR) and Proliferative diabetic
retinopathy (PDR).”

Detailed ENT examination was performed. Pure tone
audiometry was used to test hearing threshold in a sound
isolated room. Hearing was described according to WHO
guidelines as normal with < 25 dB and from 26-40 dB as
mild, 41-60 moderate, 61-80 dB severe and >81dB as
profound loss.*® Mean value of the two ears was used. In
final analysis, severe and profound hearing lossis grouped
as severe visual loss. Detailed physical examination was
performed. Blood sample was taken using all aseptic
precautions for measuring serum 25(OH)D level. Vitamin
D concentration was considered normal with value of 25-
OHD = or > 30ng/ml, insufficiency with level 20.1-29.9
ng/ml and deficiency with value < 20ng/ml.*

Datawas entered and analyzed on SPSS version 23.0. Mean
age was reported in mean and standard deviation. Categorical
parameters were considered as frequency and percentages.
To know the association between Vitamin D, DR and Hearing
status Chi-square test or Fischer Exact test was applied. P-
value = 0.05 considered to be statistically significant.

RESULTS:

A total of 181 patients were included in this study. Mean
age of participants were found to be 60.56+7.3 (SD) with
minimum of 40 and maximum of 70 years. Gender
distribution showed 16% (n=29) female and 84% (n=152)
male patients.

Most of the respondents had duration of diabetes <5 years
(n=85-46.96%), between 5-10 years (n=75-41.43%) and >
10 years (n=21-11.6%) only. Vitamin D insufficiency was
seen in 14(38.9%) NPDR patients and 2(5.6%) PDR patients.
Deficiency level was found in 33(32.7%) NPDR patients
while 15(14.9%) PDR patients. While Vitamin D
insufficiency was seen in 12(33.3%) patients with mild HL
and 1(2.8%) with moderate & severe HL. Deficiency level
was found in 85(84.2%) with mild HL while 4(4.0%) with
moderate & severe HL patients. (Table 2). Level of vitamin
D was compared to DR and HL status. Significantly low
level of vitamin D was found with increasing severity of
DR and HL with P-value <0.0001. (Table 3)

Table 1: Comparison of DR and Hearing status
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DR status
Hearing | NoDR | NPDR | PDR | P-value
(n=106) [ (n=57) | (n=18)
49 24 3
Normal - = % [ 22.1% | 16.7%
_ 56 32 2
Mild 52.8% | 56.1% | 66.7%6 | 0%
Moderate & 1 1 3
Severe | 09% | 18% | 16.7%
Page-283
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Table 2: Comparison of DR (Diabetes Retinopathy) & Hearing with Vitamins D levels

Normal Insufficiency | Deficiency
> 30ng/ml | 20.1-29.9 ng/ml | <20ng/ml | P-value
(n=44) (n=36 (n=101)
Diabetic Retinopathy status
33 20 53
No DR 75.0% 55.6% 52.50
NPDR 10 14 3 0.037
22.7% 38.9% 32.7%
PDR 1 2 15
2.3% 5.6% 14.9%
Hearing
al 41 23 12
Norm 93.2% 63.9% 11.9%
Mild 3 12 & 0.000
6.8% 33.3% 84.2%
Moderate & 0 1 4
Severe 0.0% 2.8% 4.0%

Table 3: Correlation analysis of DR, Hearing and Vitamin D level

Diabetic Nor mal Insufficiency | Deficiency
Retinopathy | Hearing Status | > 30ng/ml | 20.1-29.9 ng/ml | <20ng/ml P-value
status (n=44) (n=36 (n=101)
Nor mal 31 = !
93.9% 55.0% 13.2%
No DR Mild 2 8 46 0.000
6.1% 40.0% 86.8%
Moderate & 0 1 0
Severe 0.0% 5.0% 0.0%
Nor mal 10 12 2
100.0% 85.7% 6.1%
NPDR Mild 0 2 30 0.000
0.0% 14.3% 90.9%
Moderate & 0 0 1
Severe 0.0% 0.0% 3.0%
0 0 3
Nor mal
0.0% 0.0% 20.0%
. 1 2 9
PDR Mild 0.000
100.0% 100.0% 60.0%
Moderate & 0 0 3
Severe 0.0% 0.0% 20.0%

DISCUSSION:

The results of this study demonstrated a strong correlation
between serum vitamin D levels, the degree of DR, and the
severity of sensorineural HL with similar results asin study
of Bener et al.”® In our study, there was a relationship of
vitamin D level with DR and HL with P value of 0.000. In
the study of Bener et a, thisrelationship had a significance
value of <0.001.

When DR status and Hearing status was compared, NPDR

with normal hearing patients were 24(42.1%), NPDR with
mild HL were observed in 32(56.1%) patients whereas only
1(1.8%) patient was observed with Moderate and severe HL
with significant P-value of <0.001. When compared with
PDR, 66.7% had mild and 16.7% had moderate-severe HL
with P value 0.001 whereas normal hearing was found in
only 16.7%.

Vitamin D level was compared to DR and hearing status
separately. In patients having normal level of vitamin D,
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75% showed no DR while 22.7% had NPDR and 2.3% had
PDR. Similarly, in patients with normal serum vitamin D
level, 93.2% had normal hearing and 6.8% had NPDR and
none was found to have PDR. Low level of vitamin D with
insufficiency and deficiency had significance association
with worsening DR (P=0.037) and HL ranging from mild-
moderate and severe showed P value 0.000.

In our sample, 75.69% (n=137) patients were found to have
low levels (insufficiency and deficiency) of vitamin D.
While examining the association of vitamin D with status
of DR and HL, it was found that 80%(n=12) patients having
PDR and HL were having vitamin D level of <20ng/ml.
While 93.9%(n=31) had NPDR and HL with deficiency of
vitamin D. Similarly, insufficient level of vitamin D were
found in al patients having PDR and HL and 14.3%(n=2)
were having NPDR and HL. The 86.8%(n=2) patients who
were having HL also showed deficiency of vitamin D and
45%(n=9) had vitamin D insufficiency without retinopathy
with Pvalue at 0.000.

Effects of diabetes in the form of retinopathy, neuropathy
and nephropathy are well established. However, its effect
on sensorineural hearing is examined recently and a
relationship has been demonstrated between them by Ooley
C et a.™® A relationship between retinopathy status and level
of hearing loss has aso been found in our study. Our study
also examined the relationship of vitamin D with DR and
apositiverelationship is found as has been described widely
in different studies.*** DR and HL appear to have
hyperglycemia as an important common risk factor which
occurs secondary to disturbances of insulin secretion which
is found to be dependent on adequate levels of vitamin D.
Inanimal model of Mathieu C et al and further demonstration
inthe meta-analysisof B-A et al., hyperglycaemiaislinked
to deficiency of vitamin D that is required for adequate
insulin secretion and function.™** The results of our study
have identified vitamin D as a factor for causing DR and
HL amongst patients of DMT2. It is therefore necessary to
treat VDD to preserve vision and hearing. Vitamin D isalso
identified to inhibit retinal neovascularization as identified
by DM?*, thereby opening avenues for further research.
Other important variables like hypertension have also been
identified to be causing HL and DR. However, some
researchers have found no correlation of VDD and DR.*>
2 Therefore, further research with large sample size, is
advised to confirm the association of low levels of vitamin
D with DR and HL and to find valid strategies to control
the menace of diabetes.

CONCLUSION:

Current study suggest that low level of vitamin D is associated
with the severity of DR and HL in patients suffering from
DMT?2. Correction of VDD and effective glycaemic control
are important in controlling the visual and hearing
complications in patients suffering from DM T2.
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