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Abstract

Background: Diabetes mellitus (DM) have a direct effect to retinal neural tissue. Diabetic
retinopathy slowly proggress with reserved visual acuity and no symptoms in early stage.
Retinal nerve fiber layer thickness significantly decrease in type 2 diabetes mellitus patients
related to glycemic blood level.

Methods: A cross sectional analytical study was conducted in RSUP dr. Mohammad Hoesin
Palembangfrom October 2017 until March 2018. Sixty eight type 2 diabetes mellitus patients
consist of various grade of diabetic retinopathy. Measurement of HbAlc level was performed
on these samples and retinal nerve fiber layer thickness was measured by Optical Coherence
Tomography (OCT).

Results: There is a significant relationship between duration of DM with RNFL thickness (p
=0,002). There is a significant relationship between hypertension with RNFL thickness (p =
0,007). There is a significant relationship between HbAlc level with RNFL thickness in all
quadrants (superior, nasal, inferior quadrants p= 0,000, temporal quadrant p = 0,011). The
most important factor of RNFL thinning in superior, nasal and inferior quadrants is HbAlc
level (superior and nasal adjusted p value 0,002, inferior adjusted p value 0,002) while in
temporal quadrant is hypertension (adjusted p value 0,042).

Conclusion: Thereis a significant relationship between HbA1c level with RNFL thickness in
all quadrants in which the patients with HbAlc > 7% have a higher risk of thinner RNFL
compared to patients with HbAlc < 7%.
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Introduction

Diabetic retinopathy is a frequent complication of diabetes mellitus. Diabetes and
diabetic retinopathy have a negative effect on almost all aspects of visual function both
photopic and scotopic vision. Diabetic retinopathy is one of the main causes of blindness in
developing countries. Individuals suffering from diabetes have a 10-20 times higher risk for
blindness. ®

The World Health Organization (WHO) reports that the prevalence of diabetic
retinopathy will increase and the number of sufferers who are at risk of vision loss will double
by 2030.

The study by Hellgren et al stated that diabetes has a direct effect on neural retinal tissue.
Changes that occur in retinal neural tissue can occur for years without any microvasculature
changes that can be detected clinically with a simple examination tool. This study also states
that diabetic retinopathy develops slowly and vision sharpness can still be good and the patient

has no symptoms.**

The pathophysiology of RNFL depletion is multifactorial and the exact mechanism is
still being debated. Possible theories include ganglion cell dysfunction and apoptosis. Chronic
hyperglycemia can also affect neurons. Chronic hyperglycemia activates various metabolic

pathways which ultimately cause oxidative stress in the retina and damage to neuronal tissue.>*

Optical coherence tomography (OCT) is a method used to determine the thickness of the
RNFL. This method relies on Michelson's interferometry principle, that is, light reflected from
a surface will be processed into a shadow. This method is reliable in measuring the thickness
of RNFL in various diseases. OCT is a good non- invasive examination tool and is quite easy

to do to detect early neurodegenerative changes in the retina. > %12

Based on the need to detect neuronal damage early on the retina that causes depletion of
RNFL so that it can ultimately have an impact on visual function, this is what researchers are

interested in. do research on this matter.



SRIWIJAYAD

JOURNALY OF, OPHTHALMOLOGY

Methods

This study used a cross-sectional study design to determine the relationship of HbAlc levels
to the thickness of the retinal nerve fiber layer (RNFL) in diabetic retinopathy patients. This
research was conducted at the eye clinic of RSUP dr. Mohammad Hoesin Palembang from October
2017 to March 2018. All patients with type 2 diabetes mellitus who have diabetic retinopathy or
who don't have diabetic retinopathy, Intraocular pressure of 10-21 mmHg, Patients who have never
undergone photocoagulation laser therapy, Clear refraction media, Willing to follow the stated
research by signing an informed consent letter are inclusion criteria. For exclusion criteria Patients
with comorbidities or complications other than diabetic retinopathy such as papillary atrophy,
macular edema, retinal detachment or glaucoma, Patients who are not cooperative so it is difficult

to do the examination Optical Coherence Tomography (OCT).

Results

Observational analytic research with cross sectional design to determine the relationship
HbA1c levels to the thickness of the retinal nerve fiber layer (RNFL) in patients with diabetic
retinopathy has been carried out from October 2017 to March 2018 at RSUP Dr. Mohammad
Hoesin Palembang. 68 samples of type 2 diabetes mellitus (DM type 2) patients were obtained
that met the inclusion and exclusion criteria.

The results of this study are presented in univariate analysis (frequency distribution of
research subjects), bivariate analysis to determine whether there is a statistical relationship
between the independent variables and the dependent variable and multivariate analysis to
determine the effect of the independent variables on the dependent variable simultaneously.

General characteristics of research subjects are shown in table 4.1. From 68 respondents, 37
people (54.4%) were male and 31 people (45.6%) were female in which the majority of patients
had an age range of 50-59 years (48.5%), patients with age > 60 years as many as 23 people
(33.7%) and the age range of 40 -49 years as much 12 people (17.6%).

The majority of the work of type 2 diabetes mellitus patients in the study These are 23
housewives (33.8%), 11 civil servants (16.2%), 18 private employees (26.5%) and 16 other jobs
(23.5%) %). In addition, it was found that the majority of the last education of diabetes mellitus

patients in this study were 42 people (61.8%) high schools, 14 universities (20.6%), 10 people
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(14.7%) junior high schools and elementary schools as many as 2 people (2.9%).

Table 1. Baseline Characteristics

Characteristics Result Percentage
Gender
e Male 37 544
e Female 31 45.6
Age
e 40-49 Year 12 17.6
e 50-39 Year 33 486
o >60 Year 23 338
Work
e  Civil Servant 11 16.2
e Swasia 18 26.3
e Housewives 23 338
e Other 16 22.5
Edr:-ation
o Elemntary School 2 29
o  Junior High School 10 147
e  Senior High School 42 61.8
e  University 14 20.6
Result 68 100

In this study, patients with type 2 diabetes mellitus with a long history of suffering from
DM <5 years as many as 25 people (36.8%), 5-10 years as many as 24 people (35.3%) and> 10
years as many as 19 people (27.95). Of the 68 respondents, 35 (51.5%) had blood pressure
normal, patients with stage | hypertension were 26 people (38.2%), stage Il hypertension were

5 people (7.4%) and 2 people (2.9%) had low blood pressure.

The majority of patients had a normoweight body mass index (79.4%), patients with an
overweight body mass index were 14 people (20.6%) and no patients with an underweight and

obesity body mass index were found.

The mean HbAlc level of diabetes mellitus patients in this studywas 8.319 + 1.854%
with a range of 5.6% - 13% where patients with HbAlc> 7% were 42 people (61.8%) while
HbAlc < 7% there were 26 people (38.2%). With the Fisher Exact test it was concluded that
there was asignificant  relationship between HbAlc levels with superior RNFL

thickness where patients with HbAlc levels> 7% had a significantly higher risk of having



SRIWIJTAYAL

JOURNALY OF, OPHTHALMOLOGY

thinner superior RNFL compared to patients with HbAlc < 7% (PR = 33.333 (CI195% 4.122 -
12.2 - 269,529); p = 0,000).

With the Fisher Exact test it was concluded that there was a significant relationship
between HbAlc and temporal RNFL thickness where patients with HbAlc levels> 7% were
significantly more at risk had thin temporal RNFL thickness compared to patients with HbAlc
<7% (PR = 11,207 (CI95% 1,368 - 91,803); p = 0.011). With the Fisher Exact test, it was
concluded that there was a significant relationship between HbA1c with nasal RNFL thickness
where patients with HbAlc levels> 7% had a significantly higher risk of having thin nasal
RNFL thickness compared to patients with HbAlc < 7% (PR =33.333 (CI195% 4.122 - 12.2 -
269,529); p = 0,000).

With multivariate analysis using logistic regression test, the most significant risk
factor influencing the thickness of RNFL is the HbAlc level (unadjusted OR 33,333,
unadjusted p value 0,000 and adjusted OR 33,549, adjusted p value 0.002) where patients
with HbALc levels> 7% have a risk of 33 times and a history of hypertension has a risk of 7
times significantly to the thinness of RNFL in the superior quadrant. With multivariate
analysis using logistic regression test, the most significant risk factors influencing the
thickness of RNFL were HbAlc levels (unadjusted OR 33,333, unadjusted p value 0,000
and adjusted OR 33,549, adjusted p value 0.002) where patients with HbAlc levels> 7%
had a risk of 33 times and the presence of a history of hypertension has a 7 times significant

risk of thin RNFL in the nasal quadrant.

Discussion

Based on the results of the analysis conducted, the sex of the subjects in this study was
dominated by men as many as 37 people (54.4%), while women numbered 31 people (45.6%).
In several studies show that more men experience diabetic retinopathy, as reported by He et al
(2012) and Al-Amer (2008) but in research conducted by Wang et al (2013) found that women
(64.5%) more suffer from diabetic retinopathy compared to men (35.5%) 2°3° Basically sex
does not have a significant relationship with the prevalence of diabetic retinopathy. This
difference is caused by differences in sample size where in the two studies the number of
samples was far more than 1000 samples compared to this study which was only 68 samples.
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The age range of the most research subjects was the age group of 50-59 years (48.5%),
the age group > 60 years were 23 people (33.7%) and the age range of 40-49 years were 12
people (17.6%) . This is close to the same results reported by Park et al (2012) who found the
average age of patients with diabetic retinopathy was 55.3 years. Whereas Yau et al (2012)
found that the average age of patients with diabetic retinopathy was 58.1 years. Al- Amer
(2008) obtained an average age of 57.8 years (SD £ 9.9) with 40 percent sufferers in the age
group 56-65 years.?%323* This difference is caused by differences in sample size where in the
study by Park et al, Yau et al and Al Amer et al the number of samples is much more reaching
thousands of samples compared to this study which only 68 the sample. This difference in
results might also be caused by the age range under study ie in the study starting at the age of
20 years while in this study starting at 40 years.

With the Fisher Exact test it was concluded that there was a significant relationship
between HbALlc with superior quadrant RNFL thickness and nasal quadrant where patients
with HbA1c levels> 7% had a higher risk of superior RNFL thickness in patients with diabetic
retinopathy compared to patients with HbAlc < 7%.

Changes in RNFL thickness are preliminary estimates of neurovisual damage. Clinical
changes in retinopathy are usually in the form of advanced, irreversible damage. Changes that
can be seen in diabetic retinopathy are usually caused by microvascular damage whereas
neurodegenerative changes are difficult to detect clinically. Some studies show that
neurodegenerative changes in the retina occur earlier than microvascular changes.
Measurement of the thickness of the retinal nerve fiber layer can detect the presence of
neurodegeneration at an early stage. A meta-analysis of diabetes mellitus patients showed
evidence of significant depletion of RNFL depletion.?

Paul et al in their study stated that the higher the level of glucose in their blood, the
lower the thickness of RNFL. Biallosterski et al (2007) in their study stated that early retinal
depletion is an important comorbidity in diabetes mellitus that occurs due to neuroglial
damage. Some researchers have concluded that diabetes mellitus causes apoptosis of neural
tissue and depletion of RNFL as a manifestation of this neurodegeneration.® Chihara et al
reported that depletion of RNFL in patients with diabetes mellitus was caused by

microvascular nonperfusion in the absence of visible signs on the retina. Microvascular



changes in diabetic retinopathy including endothelial dysfunction, thickening of the vascular
basal membrane, peripheral apoptosis and capillary occlusion which can also involve capillary
blood vessels in the optic nerve. ” RNFL depletion is associated with dysfunction and apoptosis
of retinal ganglion cells. In diabetic models with animals, retinal neuronal cell damage and
depletion of the innerretina occur in the initial degree of diabetic retinopathy. Barber et al.
Also reported the presence of retinal neuronal apoptosis in diabetic retinopathy patients. An
experiment with diabetic animal models shows that anterograde and retrograde axonal
transport is thought to be caused by damage to polyol metabolism and damage to mitochondrial
function of retinal ganglion cells. Additionally, it is reported that there is an accumulation of
advanced glycation end products (AGEs) in the lamina cribriform, connective tissue and blood
vessels around the optic nerve in diabetes. AGEs play a role in the dysfunction of intracellular
antioxidant enzymes, transcription factors and mitochondrial proteins. In addition to changes
in early neuronal degeneration, microangiopathies in the optic papil caused by diabetes also

play a role in RNFL defects.’

Conclusions

From 68 respondents, there were 42 patients with HbAlc level> 7% (61.8%) while HbAlc
< 7% were 26 patients (38.2%). Obtained average superior quadrant RNFL thickness of 106.12
pm £ 36.11 pum, mean nasal quadrant RNFL thickness of 78.72 um + 37.79 um, mean inferior
quadrant is 102.43 um + 36.29 um and mean temporal quadrant RNFL thickness is 76.97 um +
30.45 um. There is a significant relationship between HbAlc levels and RNFL thickness in all
quadrants where patients with HbAlc levels> 7% are significantly more at risk of having thinner
RNFL thicknesses than patients with HbA1c <7%. HbA1c levels are the most important risk factor
in reducing RNFL thickness in patients with type 2 diabetes mellitus.From studies that show RNFL
depletion in patients with HbAlc levels> 7%, it can be recommended to conduct routine
peripapillary RNFL OCT examination for all patients with type 2 diabetes mellitus. For research
results that better describe the general population, further research can be done with a community

based population.
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