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ABSTRACT

Introduction: WHO estimates more than 150 million diabetes patients worldwide. One of the complications of diabetes is
diabetic retinopathy which is recognized as the leading cause of blindness in the working-age population and the cause of
12% of new cases of blindness each year due to macular edema, vitreous haemorrhage, and tractional retinal detachment.
Macular edema is the most common cause of decreased visual acuity. The relationship between macular edema and the
degree of retinopathy is unclear, so further research is needed. This study aimed to analyze the incidence of macular edema
with the degree of diabetic retinopathy. Method: This study used a cross-sectional method. Samples were taken from the
Retina Data Register at the National Diponegoro Hospital Eye Polyclinic of all diabetic retinopathy patients who attended
National Diponegoro Hospital from July to December 2020 who were recruited as participants. The variables measured
included the incidence of macular edema and the degree of diabetic retinopathy. Measurements using fundoscopy, slit lamp
and condensing lens + 78D according to ETDRS (Early Treatment Diabetic Retinopathy Study) criteria by an
ophthalmologist. Data analysis used a bivariate difference test for 2 groups. The statistical test used was the Fisher’s Exact
Test, which was significant if p < 0.05. Results: In this study, out of 132 eyes diagnosed with diabetic retinopathy, 28
(21.21%) had diabetic macular edema (DME). Seven (5.3%) eyes were diagnosed with non-proliferative diabetic
retinopathy (NPDR) and DME, 21 (15.91%) eyes were diagnosed with proliferative diabetic retinopathy (PDR) and DME.
There was no significant difference in the incidence of DME between NPDR and PDR. (Fisher’s Exact Test, p = 1.000).
Conclusion: There is no significant difference of incidence DME between NPDR and PDR.
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INTRODUCTION Macular edema can occur at any stage of
Diabetic retinopathy (DR) is one of the main diabetic retinopathy, be it non-proliferative (NPDR)
complications of diabetes mellitus (DM) and is a or proliferative retinopathy (PDR). DME occurs
major cause of visual disturbances. DR affects 75% more frequently as diabetes duration increases and
of people with type 1 diabetes and 50% of people the severity of DR. The prevalence of DME was 3%
with type 2 diabetes. Visual impairment in DR in eyes with mild NPDR, 38% in eyes with moderate
occurs due to diabetic macular edema (DME), to severe NPDR, and 71% in eyes with NPDR.
vitreous haemorrhage, and tractional retinal Macular thickening involving the fovea or
detachment. About 25% of diabetics have DME. The threatening the fovea causes metamorphosis and
Wisconsin ~ Epidemiologic  Study of Diabetic vision loss.> Variation in the incidence and
Retinopathy (WESDR) reports a 25-year incidence of prevalence of DME has also been reported in various
macular edema in 29% of people with type 1 epidemiological studies, depending on the type of
diabetes. The Diabetes Control and Complications diabetes (type I or II), treatment modality (insulin,
Trial (DCCT) shows that 27% of people with type 1 oral hypoglycemic agent, or diet. only), and duration

diabetes develop macular edema within 9 years since of diabetes.”
the onset of diabetes. The prevalence of DME in Another study reported that the majority of
diabetic patients is generally much lower than the PDR patients (65-85%) had little or no concurrent
prevalence of DR. Diabetic macular edema is a evidence of DME based on clinical examination and
consequence of DR in the macular area, occurs due thickness of the central sub-plane on OCT. Likewise,
to damage to the retinal blood barrier triggered by the majority of DME patients (80%) had little or no
changes in metabolism due to hyperglycemia, the evidence of concomitant neovascularization. Clinical
exact mechanism caused is still unclear.* observation shows that the majority of patients with
PDR do not show DME even though it is suspected
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that there is a high concentration of VEGF in the eye.
The prevalence of DME in PDR patients in the study
was similar to the prevalence of PDR (22.5%) in the
PDR patient group as in the DRCR S protocol.” This
study aimed to determine the incidence of DME at
various degrees of DR. Whether the heavier the
degree of DR, the more the incidence of DME so it is
important to prevent the progression of DR before
the onset of DME.

METHOD

This research uses the cross-sectional
method. Samples were taken from the Retina Data
Register at the Eye Polyclinic of National
Diponegoro Hospital from all diabetic retinopathy
patients who went to the National Diponegoro
Hospital from July to December 2020 who were
recruited as participants. The variables measured
included the incidence of macular edema and the
degree of diabetic retinopathy. Measurements using
fundoscopy, slit lamp and condensing lens +78D
according to ETDRS (Early Treatment Diabetic
Retinopathy Study) criteria by an ophthalmologist.
Data analysis used a bivariate difference test for 2
groups. The statistical test used was Fisher’s Exact
Test, which was significant if p < 0.05.

RESULT

The results of this study, of 75 patients
diagnosed with diabetic retinopathy, 150 eyes were
examined. The research characteristics are outlined
in the table below.

Table 1. Sample’s characteristic

Table 2. Differences in the Distribution of Diabetic Macular
Edema According to the Degree of Retinopathy

Variable DME ODDS RATIO “
Yes No (95% CI OR) P

NPDR 7 (5.3%) 27 (20.45%) 1.0 (Based value)

POR 21(1591%) 77 (58.33w%) 10519 (0:4023-

DME

Variable p*
Yes No
Age Hk
(MeanSD) 60.12+0.119 58.14+1.312 0.169
Male 6 (8%) 25 (33.3%)
0.388**
Female 11 (14.7%) 33 (44%)
*Chi-square

**Significant if p <0.05

The data of this study showed that there was
no significant difference in the mean age and gender
between the samples (p = 0.388).

2.7507) 1.000**
Total o 104
28 (2121%) 75 79
*Fisher’s Exact Test
**Significant if p < 0.05

There was no significant difference in the
incidence of DME between NPDR with PDR (p =
1.000).

DISCUSSION

In this study, There was no significant differ-
ence in the incidence of DME between NPDR with
PDR (p = 1.000). The pathophysiology of DME is
multifactorial and complex and involves mechanical
and biochemical pathways triggered by hyperglyce-
mia. The common pathway leading to macular edema
in DME and other exudative retinal disorders is the
breakdown of the blood-retinal barrier (BRB). BRB
is made up of internal BRB and external BRB, which
exist to maintain homeostasis in neural tissue. The
internal BRB consists of tight junctions between reti-
nal endothelial cells, the surrounding basal lamina,
pericytes, astrocytes, and microglia. The outer BRB
is made up of tight junctions between the cells of the
retinal pigment epithelium (RPE). The impaired in-
tegrity of the BRB leads to the leakage of dissolved
plasma substances into the interstitial spaces, causing
edema by increasing the osmotic pressure. The fluid
is then collected in various spaces within and below
the retina.’

BRB disruption in diabetic retinopathy re-
sults from the release of inflammatory cytokines and
growth factors under conditions of chronic hypergly-
cemia. Important factors involved include VEGF-A,
placental growth factor (PIGF), IL-8, IL-6, IL-1p,
TNF-a, and matrix metalloproteinase. BRB abnor-
malities occur in diabetic retinopathy, so the inci-
dence of diabetes is higher in diabetic retinopathy
compared to diabetic patients who did not have reti-
nopathy. Therefore, BRB will induce inflammatory
reactions and the release of growth factors.®

The retina responds to ischemia by stimulat-
ing growth factors (VEGF) to produce new blood
vessels (neovascularization). Macular edema is the
result of microvascular changes in diabetes that cause



DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)
Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

Henry Setiawan, Ayu Anggraini Kusumaningrum, Arief Wildan

Volume 11, Number 1, January 2022
Andhika Guna Dharma, Maharani, Riski Prihatningtias, Muhamad Taufik Mahar,

edema. Effects of VEGF include stimulation of ne-
ovascularization which will later lead to bleeding
complications and tractional retinal detachment, as
well as increased vascular permeability which causes
leakage or extravasation lipid and fluid from blood
vessels which causes edema. The higher the degree
of retinopathy, the higher chance the retinal gets
ischemia or hypoxia. The hypoxic state stimulates
VEGF causing more edema.”® In PDR the degree of
hypoxia is greater than in NPDR but other factors
such as inflammation also play a role and might be
the cause of the incidence of DME in PDR is no dif-
ference with in NPDR.

Study in Sarajevo distribution of NPDR was
66.27%, and PDR was 33.73%. DME was present in
33.70% of cases. In NPDR, DME was presented in
51% of the cases, while in PDR was presented in
49% of the cases.’

The study conducted by Nicolas Leveziel, et
al, that DME is significantly more common in more
severe stages of DR. With statistical tests, their study
also found that DME was significantly associated
with lower limb amputation in type 2.° diabetes
patients. In 2019 a study by Hiroaki Endo, et al.
Showed that changes in Central Choroidal Thickness
in the eyes of DM patients likely depend on the
thickness of the outer layer of the choroid. This is
associated with chronic hyperglycemia as a factor
that aggravates the disruption of the choroid
microcirculation.”* Pedro Romero-Aroca, et al.
Stated that DR and DME are currently considered to
be manifestations of parallel neuronal and vascular
degenerative processes. Several studies support this
view, suggesting that the presence of subclinical
neurological disorders before the appearance of
vascular lesions is typical of DR. DME is the leading
cause of blindness in diabetic patients. Vasogenic
changes secondary to hyperglycemia result in rupture
of the blood-retinal barrier (BRB), initiating a
cascade of macular edema formation. However, the
activation of low-grade inflammation in conjunction
with vasogenic changes will cause serious retinal
damage, and the changes that occur in the macula
will be chronically progressive.*?

Macular edema is strongly associated with
the severity of diabetic retinopathy.” Two important
clinical trials, the United Kingdom Prospective
Diabetes Study (UKPDS) and the Diabetes Control
and Complications Trial (DCCT) provide strong
evidence that tighter glycemic control (via HbAlc
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7%) reduces risk. the development and progression
of DR in both type 1 diabetes and type 2.** diabetes
The duration of diabetes is highly correlated with the
prevalence and incidence of macular edema,
development of retinopathy, and other diabetes
complications.* The diagnosis of diabetes in type 2
subjects sometimes occurs sometime after subclinical
diabetes appears, which results in a minority of
patients who may present with macular edema at the
time of diagnosis, or even have decreased vision due
to macular edema.”*

However, in a retrospective cross-sectional
study conducted by Sam Hobbs et al. In 2016, the
majority of PDR patients (65-85%) had little or no
evidence of an association with DME either based on
clinical examination or thickness of the central
subfield in OCT. Likewise, the majority of DME
patients (80%) had little or no pathophysiological
evidence of concomitant neovascularization. The
prevalence of DME in PDR patients in this study was
similar to the prevalence of DME (22.5%) in a
particular group of PDR patients as recently reported
in the Diabetic Retinopathy Clinical Research
Network (DRCR.net) Protocol S.°

VEGF is considered the main target in both
DME and PDR, patients with PDR are actively
suspected to have high VEGF levels and most of
them still do not show signs of DME. Likewise, most
patients with DME do not create new blood vessels
despite high VEGF levels, which leads us to believe
that other molecular factors are involved in the
development of DME. It appears that DME and PDR
are two independent disease processes from the same
spectrum namely diabetic retinopathy. Further
analysis of risk factors such as age, sex, type of
diabetes, glycemic control, blood pressure, and
cholesterol showed no statistically significant
association in the incidence of concurrent DME and
PDR. This indicates a genetic factor in the
development of the disease process.’

The weakness of this research is that the
sampling time is quite short and the number of
samples is relatively small. Patients usually present
with severe diabetic retinopathy due to prolonged
uncontrolled diabetes mellitus. Diagnosis of macular
edema and graded diabetic retinopathy was carried
out wusing stereoscopic  fundoscopy, without
supporting investigations such as OCT and not
observing other factors such as diabetes duration and
other comorbidities. Early detection of eye
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examinations in people with diabetes mellitus is very
important to reduce the impact of diabetic macular

Vasogenic versus Inflammatory. J Diabetes Res.
2016;2016:2156273.

edema. Therefore fundoscopy evaluation becomes 4. Bandello F, Battaglia Parodi M, Lanzetta P,
very important to prevent the occurrence of DR Loewenstein A, Massin P, Menchini F, et al.
because DME is one of the causes of decreased Diabetic Macular Edema. In: Coscas G, Cunha-
vision in DM patients. Vaz J, Loewenstein A, Soubrane G, editors.
Early detection of retinal abnormalities is Developments in Ophthalmology [Internet].
essential to prevent vision loss.” Treatments, such as Basel: KARGER; 2010 [cited 2021 Dec 30]. p.
photocoagulation, can reduce the risk of vision loss.*® 73-110. Available from:
However, it is generally not possible to restore visual https://www.karger.com/Article/Full Text/32007
acuity after deterioration.” Benefits of early 5
management, such as intensive diabetes control, 5. Hobbs S, Mehta A, Patel A, Das A. Proliferative
visual acuity can persist for years, even with Diabetic Retinopathy and Diabetic Macular
subsequent events of hyperglycemia.”>***® Thus, Edema: are these two different disease
routine screening and early treatment for DR / DME processes? A Retrospective Cross-sectional
can potentially save vision for years. Study. Invest Ophthalmol Vis Sci. 2016 Sep
26;57(12):1592-1592.
CONCLUSION 6. Bahrami B, Zhu M, Hong T, Chang A. Diabetic
In this study, it can be concluded that there is macular oedema: pathophysiology, management
no significant differences in the incidence of macular challenges and treatment resistance.
edema between NPDR and PDR. Early macular Diabetologia. 2016;59(8):1594-608.
edema case finding is expected to provide 7. Musat O, Cernat C, Labib M, Gheorghe A,
information to patients to be more alert and have Toma O, Zamfir M, et al. DIABETIC
routine examination. Several studies have shown MACULAR EDEMA. Romanian J Ophthalmol.
better clinical outcomes if patients are screened and 2015 Sep;59(3):133-6.
treated early. 8. Scanlon PH, Aldington SJ, Stratton [IM.
Epidemiological issues in diabetic retinopathy.
ACKNOWLEDGMENT Middle East Afr J Ophthalmol. 2013
This paper and the research behind it would Dec;20(4):293-300.
not have been possible without the exceptional 9. Pidro A, Ahmedbegovic-Pjano M, Grisevic S,
support of our supervisor, the Ophthalmology Sofic-Drino 'V, Gabric K, Biscevic A.
Department of Diponegoro University Semarang. We Epidemiology of Diabetic Retinopathy at Eye
are also grateful for the insightful comments offered Clinic  Svjetlost  Sarajevo: Two  Years
by the peer reviewers at the Jurnal Kedokteran Retrospective Single Center Study. Mater Socio-
Diponegoro (JKD). The generosity and expertise of Medica. 2019 Dec;31(4):290-3.
one and all have improved this study in innumerable 10. Leveziel N, Ragot S, Gand E, Lichtwitz O,
ways and saved us from many errors; those that Halimi JM, Gozlan J, et al. Association Between
inevitably remain are entirely our responsibility. Diabetic Macular Edema and Cardiovascular
Events in Type 2 Diabetes Patients: A
REFERENCES Multicenter Observational Study. Medicine
1. Cohen SR, Gardner TW. Diabetic Retinopathy (Baltimore). 2015 Aug;94(33):e1220.
and Diabetic Macular Edema. Dev Ophthalmol. 11. Endo H, Kase S, Takahashi M, Saito M, Yokoi
2016;55:137-46. M, Sugawara C, et al. Relationship between
2. Das A, McGuire PG, Rangasamy S. Diabetic diabetic macular edema and choroidal layer
Macular Edema: Pathophysiology and Novel thickness. PloS One. 2020;15(1):e0226630.
Therapeutic Targets. Ophthalmology. 2015 12. Romero-Aroca P. Managing diabetic macular

Jul;122(7):1375-94.

3. Romero-Aroca P, Baget-Bernaldiz M, Pareja-
Rios A, Lopez-Galvez M, Navarro-Gil R, Verges
R. Diabetic Macular Edema Pathophysiology:

62

edema: The leading cause of diabetes blindness.
World J Diabetes. 2011 Jun 15;2(6):98-104.



DIPONEGORO MEDICAL JOURNAL

(Jurnal Kedokteran Diponegoro)

Online : http://ejournal3.undip.ac.id/index.php/medico
E-ISSN : 2540-8844

Volume 11, Number 1, January 2022
Andhika Guna Dharma, Maharani, Riski Prihatningtias, Muhamad Taufik Mahar,
Henry Setiawan, Ayu Anggraini Kusumaningrum, Arief Wildan

13.

14.

15.

16.

Ding J, Wong TY. Current epidemiology of
diabetic retinopathy and diabetic macular edema.
Curr Diab Rep. 2012 Aug;12(4):346-54.

Sasongko MB, Widyaputri F, Agni AN,
Wardhana FS, Kotha S, Gupta P, et al.
Prevalence of Diabetic Retinopathy and

Blindness in Indonesian Adults With Type 2
Diabetes. Am J Ophthalmol. 2017 Sep;181:79—
87.

Riordan-Eva P, Augsburger JJ. Vaughan &
Asbury’s General Ophthalmology. 19th ed.
McGraw-Hill Education LLC.; 2018.

Markan A, Agarwal A, Arora A, Bazgain K,
Rana V, Gupta V. Novel imaging biomarkers in

63

17.

18.

diabetic retinopathy and diabetic macular edema.
Ther Adv Ophthalmol. 2020
Dec;12:2515841420950513.

Ciulla TA, Amador AG, Zinman B. Diabetic
retinopathy and diabetic macular edema:
pathophysiology, screening, and novel therapies.
Diabetes Care. 2003 Sep;26(9):2653-64.
Masters BR. Kanski’s Clinical Ophthalmology, a
systematic approach. Eighth edition Brad
Bowling (2016) 917pp., 2,600 illustrations
ISBN: 9780702055720 Elsevier. Graefes Arch
Clin Exp Ophthalmol. 2017 Sep;255(9):1867-8.



