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Abstract

Introduction: The microvascular similarities of the retina and the kidney cause the man-
ifestations of diabetic microangiopathy to occur in both systems. There are few epide-
miological data on this group of patients with stage 5 chronic kidney disease (CKD), so
this study aimed to determine the prevalence of proliferative and non-proliferative dia-
betic retinopathy (PDR) in patients undergoing hemodialysis.

Methods: Inthis cross-sectional study, 205 type two diabetic patients with stage 5 CKD
undergoing hemodialysis at the “Eugenio Espejo” Hospital in June 2013-May 2014 were
evaluated. In all patients (n=205), comorbidity was determined. Associated abilities, gly-
cosylated hemoglobin, time of evolution of DM2, time of diagnosis of diabetic retinopa-
thy. In all eyes (n=410), visual acuity, degree of diabetic retinopathy, and complications
of diabetic retinopathy were determined.

Results: Of 205 patients, 62.9% were women, 53.7% were aged between 70-79 years,
the time of evolution of DM 2 was more significant than 20 years in 65.9%, and 83.4%
were treated with insulin. 92.2% had DR, 58% were cases of non-proliferative DR, and
34.2% had PDR.

Conclusions: Thereis a high prevalence of DR in this group of a non-symmetrical type.
The severity of the involvement concerning kidney damage, since more than half of the
patients present RDNP while the kidney is in end-stage renal failure.
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P ] icroangiopathy is one of the essential late complica-
tions of diabetes mellitus (DM) and is the leading
cause of disabling injuries; this nosological entity is

among the leading causes of blindness and end-stage renal dis-

ease in the Western Hemisphere [1]. Diabetic retinopathy is one
of the leading causes of blindness in the US and the world in
individuals between 20 and 74 years of age [2]. The prevalence
of retinopathy increases with the duration of diabetes; almost
all people with type 1 DM and more than 60% of those with
type 2 DM have some type of retinopathy after 20 years of evo-
lution. In the study “ Wisconsin Epidemiologic Study of Diabe-
tes Retinopathy” (WESDR), 3.6% of younger patients with type

1 DM and 1.6% of older patients with type 2 DM were com-

pletely blind [3] [4]. In an Ecuadorian study conducted in 2010,

it was found that the global prevalence of diabetic retinopathy

(DR) was 32.9%, nonproliferative diabetic retinopathy (NPDR)

was 25.2%, and proliferative diabetic retinopathy (PDR) was

7.7% [5].

Diabetic nephropathy is associated with poor metabolic
control, the presence of arterial hypertension, and, fundamen-
tally, the previous presence of microalbuminuria [6]. To detect
the onset and progression of diabetic nephropathy, an annual
evaluation of urinary albumin excretion (UAE) is mandatory
from the onset of type 2 DM, and calculation of the glomerular
filtration rate (GFR) from serum creatinine by using currently
validated formulas [7]. The similarities that exist in the vascular
systems of the retina and the kidney [8] mean that the manifes-
tation of DM appears in both organs in the small vessels since
these organs are very susceptible to ischemia, the early signs be-
ing secondary to damage to the basement membranes and cells
of the small vessels. In both cases, the lesions appear due to
chronic hyperglycemia and the accumulation of products of the
polyol pathway and nonenzymatic glycosylation. [9].

Experimental studies show a high correlation between
pathological changes in the retinal vasculature and those in the
renal vasculature. The concordance of microalbuminuria and di-
abetic retinopathy has been well reported in people with type 1
DM [10]; however, fortype 2 diabetes, there is a paucity of data,
and the association seems minor [11]. The presence of advanced
retinal disease indicates a greater probability of advanced
nephropathy, so the objective of the present study was to deter
mine the presence of proliferative and nonproliferative retinopa-
thy in a group of diabetic patients undergoing hemodialysis in
a national reference public center in Quito, Ecuador.

Materials and methods

Study design
This study is observational and cross-sectional.

Scenery

The study was carried out in the hemodialysis service of the Eu-
genio Espejo Specialties Hospital of the Ministry of Public
Health in Quito-Ecuador. The study period was from June 01,
2013, to May 31, 2014. The study was completed in June
2015.

Participants

Patients aged over 30 years with stage 5-D chronic renal failure
who started the hemodialysis program in the study period with
a diagnosis of diabetic nephropathy were included. Patients
who did not have an ophthalmological assessment at admission
to the renal function replacement program were excluded.

Variables

It is described whether the patients had proliferative or nonpro-
liferative diabetic retinopathy. Population variables such as sex
and age were measured. The value of hemoglobin HbATc, time
of evolution oftype 2 diabetes, time of the start of hemodialysis,
type of diabetes treatment, and presence of comorbidities such
as hypertension or dyslipidemia were determined.

Data sources/measurements

The variables were taken from the institutional clinical file. The
institution's ophthalmologists performed ocular fundus consul-
tations. The laboratory studies were performed in the institu-
tional laboratory within the usual protocol for assessing a pa-
tient with stage 5 chronic kidney disease at the start of the he-
modialysis program. Visual acuity measurements used the
Wecker scale from <0.05 (worst vision) to 1 (best vision).

Biases

To avoid possible interviewer, information, and memory biases,
the foremost researchers guarded the data at all times with ap-
propriate guidelines and records. Observation and selection
bias was avoided by applying the participant selection criteria.

Studio size

The sample was a nonprobabilistic census type, in which all
possible cases of the institution that entered a hemodialysis pro-
gram were included. All analyzable cases were entered.

Quantitative variables

Categorical variables are presented as frequencies and percent-
ages. The age variable was categorized by ranges and is pre-
sented as frequency and percentage.
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Statistical analysis

A descriptive analysis of prevalence is presented. A 95% confi-
dence interval is presented for a proportion of the most critical
categorical variables.

Results

Participants
A total of 205 patients entered the study. The participant dia-

gram is presented in Figure 1.
/311 diabetic patients \
106 patients were ex-

with 5-D CKD
cluded due to incom-
plete history

205 participating pa-

tients with all analyz-

able data (probabilis-
tic sample).

Qigure 1. Diagram of study participants. /
Characteristics of the study population

There were 205 patients, 129 women (62.9%) and 76 men
(37.1%). From 30 to 49 years old, there were 8 cases (3.9%),
and from 50 to 69 years old, there were 65 cases (31.7%). From
70 to 79, 110 cases (563.7%), and from 80 years old or older,
22 cases (10.7%). The participants' evolution time of type 2 DM
was 65.9%, which was more than 20 years (Figure 2).

The diagnosis of retinopathy is presented in Figure 2. The
diagnosis of some degree of diabetic retinopathy was made in
51.7% of the patients after 20 years of evolution of DM2. Stage
V CKD was diagnosed in 58.5% of the patients after 20 years
of evolution of DM2.

Comorbidities

The clinical management of people with diabetes was mostly
with insulin, corresponding to 171 cases (83.4%). Oral antidia-
betics was used in 8 cases (3.9%), and no treatment was used in
2 cases (1%). It was observed that 89.8% of the cases presented
hypertension and dyslipidemia in 21 cases (10.2%). Glycosyl-
ated hemoglobin was 6 to 7% in 51 cases (15.6%), 8 to 10% in
117 cases (65.9%), and more than 10% in 37 cases (18.5%).

Ophthalmological characteristics

The findings of the 410 eyes (n=205) evaluated, such as visual
acuity, degree of diabetic retinopathy, and complications of
diabetic retinopathy, are described. Visual acuity A total of
41.2% of the included patients presented a significant decrease
in vision worse than 0.1 (Table 2). The overall prevalence of
DR was 92.2%, 58% corresponding to nonproliferative diabetic
retinopathy and 34.2% to proliferative diabetic retinopathy (Ta-
ble 2).

The distribution of the patients included in the study ac-
cording to the complications of diabetic retinopathy. The most
frequent DR complication was hemoviterous (20%), followed
by diabetic macular edema (16.1%) (Table 3).
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Figure 2. Time of evolution of type 2 diabetes in the study
participants.

Discussion

This study investigates the prevalence of DR and its different
degrees, associated factors, and general characteristics of the
population in patients with DM2 with end-stage renal damage
on dialysis. Regarding the gender and age characteristics of the
study population, it was mainly composed of women (62.9%);
similar results to a recent study carried out in the Ecuadorian
diabetic population where the female sex corresponded to
67.9% [12] and lower than that reported by Rosales 76.9% in
the Ecuadorian population [13]. While Mur, in his study in a
European population, on chronic kidney disease in type 2
diabetics, men were slightly more affected (53.7%) [14].
Regarding age, half of the patients were in the range of 70-79
vears (53.7%), mainly affecting the older adult population,
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which is susceptible to advanced complications of chronic
diseases such as DM2 [15]. The time of evolution of DM2 in
more than half of the patients (65.9%) was greater than 20
years, one of the most critical factors being the time of evolution
for the development of nephropathy and retinopathy [16]. The
time stage V CKD was diagnosed in the study was 58.5% after
20 years of evolution of DM2, and 51.7% were diagnosed with
some degree of DR after this same period of evolution. Similar
results to those reported by Retnakaran, who indicated that 60%
of type 2 diabetic patients have some degree of DR after 20
years of disease [10].

In the present study, it was observed that 89.9% of the
population presented hypertension, of which 64.3% was
accompanied by dyslipidemia; close to the 87.7% reported in a
Chilean study in diabetic patients on hemodialysis [17]. Poor
control of blood pressure favors the development and
progression of diabetic retinopathy; according to a study carried
out in Australia, the presence of hypertension over more than
four years of evolution is significant [18]; the presence of
diastolic hypertension is considered a rtisk factor for the
appearance of proliferative retinopathy [6]. The other morbidity
investigated was dyslipidemia, which occurred in 74.5% of the
patients; higher than that reported in type 2 diabetic patients
without advanced renal involvement of 20.54%, taking into
account that the severity of retinopathy is positively associated
with the concentration of triglycerides and closely associated
with the progression of albuminuria [19].

Table 1. Visual acuity of the study group, with Wecker scale.

Visual acuity n=410 Percentage
From 1 to 0.4 14.3 35%
From 0.3 to 0.2 98 23.8%
From 0.1to 0.05 78 19%
From 0.04 to 0.02 64 15.7%
HM-LP 21 5%
NLP 6 1.5%

MM-PL: Hand movement/light perception. NPL: No Light Perception

Table 2. Degrees of diabetic retinopathy in the study group.

Degree of diabetic retinopathy n=410 Percentage
Mild NPDR 36 8.8%
Moderate NPDR 76 18.5%
Severe NPDR 126 30.7%
Mild-moderate PDR 86 21.0%
RDP high risk 54 13.2%
None 32 7.8%

NPDR: nonproliferative diabetic retinopathy. PDR: Proliferative dia-
betic retinopathy.

Table 3. Complications of diabetic retinopathy.

Complications of diabetic n=410 Percentage
retinopathy

None 238 58.0%
Hemovitreous 82 20.0%
Macular edema 66 16.1%
RD 12 2.9%

Neovascular glaucoma 12 2.9%
RD: retinal detachment.

In the present study, glycosylated hemoglobin (HbA1C) was
found in 84.4% of patients outside normal limits, of which
65.9% were in the range of 8 to 10% and 18.5% were greater
than 10%. Recent studies show that glycosylated hemoglobin
levels are determinant for the incidence of DR; in fact, glycemic
control was a risk factor for PDR in studies such as DCCT and
UKPDS, in which they have shown that the benefit of
reasonable metabolic control decreases the microvascular risk
and progression to severe lesions [20] [21]; furthermore,
elevated HbA1C levels are considered a risk factor for the
development of diabetic nephropathy [6].

The clinical treatment in this study mainly was insulin in
83.4% of the cases, an expected result based on the time of
evolution of DM2 and according to the management protocol
for patients on hemodialysis in whom the use of OAD should
be restricted due to the high risk of hypoglycemia, with
pharmacological treatment being almost exclusively insulin [22
]; in an Ecuadorian study carried out in patients with short
evolution of DM2 (1 to 5 years), the treatment was oral
antidiabetics in 57.2% [12].

Regarding visual acuity, 41.2% of the patients included
presented a significant decrease in vision worse than 0.1, higher
than the 17.1% reported by Gonzdlez in patients with DM2
without advanced kidney disease [19], taking into account that
the study group is highly selective, there are no comparable data
for this variable. The present study found, in this specific group
of patients, an overall prevalence of DR of 92.2%, of which
more than half (58%) had nonproliferative DR and 34.2% PDR.
More significant than what was found by Padmaja in his study
on the relationship between albuminuria and DR, he found that
patients with macroalbuminuria (CKD Stage IV and V) had a
prevalence of DR of 60.5% [10], considering that our
population belongs exclusively to stage V CKD. Yoshimoto, for
his part, reported that almost all patients with DM1 and 2/3 of
patients with DM2 on dialysis have diabetic retinopathy [23].
In an Ecuadorian study in a type 2 diabetic population without
advanced CKD, it was determined that the prevalence of RDNP
was 25.2% and RDP 7.7% [13].

Regarding DR complications in this study, the most
frequent was hemoviterous (20%), which coincides with that
described by Jansen, who indicates that vitreous hemorrhage is
the most common complication when starting hemodialysis due
to the persistence of new vessels, a product of incomplete laser
treatment or even despite having been treated with complete
panphotocoagulation. This situation may be aggravated by
hemostatic alterations associated with renal failure [24].
Followed by diabetic macular edema with 16.1%, complications
were responsible for the worst vision in the studied group.
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Conclusions

The overall prevalence of DR is high; however, more than half
of these had nonproliferative DR, suggesting that end-stage
renal damage is not symmetrical to the severity of retinal
damage. More than half of the patients were diagnosed with
diabetic retinopathy and stage V nephropathy after 20 years of
evolution of DM2, which suggests that the time of evolution has
an essential relationship with the appearance of microvascular
complications. Within the comorbidities, hypertension was
observed in the vast majority of the population, and more than
half was accompanied by dyslipidemia, with a high prevalence
in this specific group of patients, considered associated factors
in the development and progression of diabetic retinopathy,
mainly proliferative. The level of glycosylated hemoglobin
(HbA1Q) of the study population had poor metabolic control.
Hemoviterous and diabetic macular edema were the most
frequent complications, mainly responsible for the worse vision
in the study population.
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