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ABSTRAK

Retinopati diabetes (DR) boleh berkembang ketika wanita diabetes hamil. Situasi
ini adalah jelas bahawa kes diabetes semakin meningkat di seluruh dunia dan
bahayanya adalah menakutkan. Kes retrospektif dengan 168 kehamilan dikesan
dari senarai pendaftaran Klinik Antenatal Endokrin, Jabatan Obstetrik dan
Ginekologi, Pusat Perubatan Universiti Kebangsaan Malaysia dari jangka masa
2016 hingga 2019. Daripada 138 pesakit diabetes yang hamil, 97 rekod (70.3%)
didapati hanya mempunyai satu tindakan susulan dengan rekod oftalmologi yang
tidak lengkap atau ingkar. Hanya 41 rekod pesakit diabetes yang hamil (29.7%)
mempunyai dua tinjauan oftalmologi. Perkembangan DR dicatat dalam 7 pesakit
diabetes yang hamil dengan memberikan kadar 17.0%. Satu mata dari seorang
pesakit berkembang dari DR non-proliferatif ringan menjadi DR proliferatif (PDR)
yang mengancam penglihatan. Semasa membandingkan kumpulan progresor
dengan bukan progresor, tidak ada perbezaan yang signifikan secara statistik untuk
faktor risiko (umur, jantina, etnik, jenis diabetes, tempoh diabetes, tahap HbAIc,
hipertensi, kehadiran makulopati, faktor risiko diabetes dan janin penemuan
ultrasound). Kadar tindak balas berulang untuk retinopati semasa kehamilan pada
pesakit diabetes adalah sekitar 30%. Kajian ini menunjukkan tidak ada faktor risiko
untuk perkembangan DR.
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ABSTRACTS

Diabetic retinopathy (DR) may progress when diabetic women pregnant. It is clear
that DR cases are increasing around the world and the danger is alarming. This is a
retrospective case with 168 pregnant patients which were traced from the registry
held by Endocrine Antenatal Clinic, Department of Obstetrics and Gynaecology,
Universiti Kebangsaan Malaysia Medical Centre from 2016 to 2019. Of the 138
pregnancies in pre-existing diabetics, 97 records (70.3%) were found to have only
one follow-up with incomplete ophthalmology records or defaulters. Only 41
pregnancy records (29.7%) completed with at least two ophthalmology reviews
during the pregnancy. Progression of DR was noted in seven of these pregnancies,
giving a rate of 17.0%. One eye of one patient progressed from mild non-proliferative
DR to sight-threatening proliferative DR (PDR). When comparing the group of
progressors with non-progressors, there was no statistically significant difference
for risk factors (age, gender, ethnicity, type of diabetes, duration of diabetes,
HbATc level, hypertension, presence of maculopathy, risk factors for diabetes and
fetal ultrasound findings). The rate of repeated follow-up for retinopathy during
pregnancy in diabetics is about 30%. This study suggested that no risk factors were
identified for DR progression.

Keywords: diabetic, diabetic retinopathy, pregnant

INTRODUCTION Of those afflicted with DM, there is a

small but significant group of diabetics

Diabetes mellitus (DM) is a rising
problem all over the world with many
known micro and macrovascular
complications including those affecting
the eye. According to the International
Diabetes Federation, there were 285
million adults diagnosed with DM
in 2010 and this number is expected
to increase to 439 million adults in
2030 (Cho et al. 2018). Apart from
the increase in numbers of diabetic
individuals, it is also alarming to
discover a trend for type 2 DM to
occur in younger individuals which the
mean of affected age decreases from
52 to 46 years in the United States from
1988 to 2000 (Koopman et al. 2005).
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that should warrant more attention,
the pregnant diabetic women. The
increase in prevalence of type 1 DM
worldwide, combined with diabetic
women choosing to delay childbearing
to later in life, has increased the number
of pregnant women with pre-existing
type 1 and type 2 DM, respectively
(You & Henneberg 2016). Pregnancy
increases the risk of DR progression in
50-70% of young expectant mothers
(Mallika et al. 2010). It is clear that
a mother with visual impairment
seriously affects her ability to perform
her crucial role towards her new born,
family and society; therefore visual
impairment should be prevented at all
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costs.

In the United Kingdom, there is an
increasing number of women receiving
adequate retinal examination during
pregnancy following the establishment
of a well-organised antenatal care
program. However, there is still a
significant proportion of pregnant
women who continue to experience
deterioration in retinopathy and this
implies the need for closer follow-
up. However, recommendations for
this follow-up is lacking (Diabetic
Retinopathy Guidelines 2012)

Management  of DM has
changed a lot in the last 10 years
with the development of new oral
hypoglycaemic agents (OHA) such as
dipeptidyl peptidase 4 (DPP4) inhibitors
and sodium-glucose cotransporter 2
(SGLT2) inhibitors (Wajid et al. 2019;
Kapoor & Thomas 2017). Despite
the number of available OHA, diet
and lifestyle modification should be
attempted in early cases of type 2 DM.
Management of DR has also changed.
For instance, anti-vascular endothelial
growth factor agents (anti-VEGF) are
the mainstay of treatment for clinically
significant diabetic macular edema
(CSME) and an option for proliferative
diabetic retinopathy (PDR). However,
this will be contraindicated in
pregnancy especially early pregnancy,
as there were reported cases of
abortion and preeclampsia after
receiving intravitreal anti-VEGF (Polizzi
& Mahjan 2015).

In  Malaysia, the only available
guideline with reference to screening
DR in pregnant diabetics is the Clinical
Practice Guidelines (CPQ): Screening
of DR (Ministry of Health Malaysia
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2017). The guideline states pregnant
diabetics should have DR screening
every three months (every trimester)
for no DR or mild DR. If moderate or
worse non-proliferative DR (NPDR)
is present, then the patient must
see an ophthalmologist. However,
data is lacking on the management
of patients with higher DR levels
or patients with risk factors such
as hypertension or poor glycaemic
control. The Malaysian CPG 2011
for pregnant diabetics management,
recommends that women with DM
who are planning for pregnancy
should have eye examination prior to
conception and are counselled on the
risk of development and progression of
DR (Ministry of Health Malaysia 2017).
This is due to the changes in metabolic
status in pregnancy may worsen DR.
On the other hand, DR screening
is usually not needed in gestational
DM (GDM), an abnormal glucose
intolerance  first detected during
pregnancy, unless GDM is diagnosed
as early as in the first trimester, then
DR screening should be carried out
like in pre-existing DM.

The review of literature suggests
there is a dearth of conclusive
evidence for management of DR in
type 2 DM in pregnancy especially in
Malaysia (Ministry of Health Malaysia
2017). Moreover, there is variability on
management of patients with type 1 or
2 DM in pregnancy who have worse
grades of retinopathy. Therefore, our
study aims to determine the current
management of DR in pregnant type 1
and type 2 DM patients who attended
the specialist clinics in Universiti
Kebangsaan Malaysia ~ Medical
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Centre (UKMMC) in terms of rate of
progression of DR and visual acuity.

MATERIALS AND METHODS

This was a single centre, retrospective
review of case files. Ethics approval
from the Medical Research and Ethics
Committee of UKMMC (Project no FF-
2019-457) was first obtained. Next, a
list of patients who had attended the
Obstetrics and Gynaecology (O&G)
Combined  Endocrinology  Clinic,
UKMMC @ Hospital Tuanku Mukhriz
in Kuala Lumpur, Malaysia from 1¢
January 2016 to 31% May 2019 was
obtained from the O&G Department,
UKM. The study was conducted in
accordance with the Declaration of
Helsinki and Malaysian Guidelines for
Good Clinical Practice (GCP) from July
2019 until March 2020. All case files
were requested from the Department
of Records and Statistics, UKMMC.
Inclusion criteria was all patients with
known DM who was pregnant and
attended the O&G Combined Clinic,
according to a database kept by the
Department of O&G. Cases with less
than two ophthalmology follow-up
records during the pregnancy or eye
examinations were not conducted
in  UKMMC  were  excluded.
Confidentiality was maintained with
data and analysis kept by the principal
investigator only.

The files were examined for
the demographic data at onset of
pregnancy. This demographic data
included age, gender, ethnicity, type
of diabetes including duration and
medication, blood pressure, body mass
index (BMI), glycosylated haemoglobin
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(HbA1c) levels (pre pregnancy and
during pregnancy) and obstetrics
history, ~ which included foetal
outcomes, namely foetal ultrasound
findings and infant details following
delivery. Ophthalmology history notes
were examined for visual acuity, fundus
clinical findings including diabetic and
DR staging at each antenatal visit.
Other investigations, if applicable,
such as optical coherence tomography
(OCT) of macula, angiography and
B-scan ultrasonography were also
sought, and the results were recorded.
Ocular treatment details, if performed,
including pan-retinal and macular
photocoagulation or intravitreal anti-
VEGEF injections, were also noted.

The raw data was entered by the
investigators into  Microsoft  Excel
Worksheet and statistical data analysis
for demographic data and risk factors
were performed using statistical
package for Social Science, version
22.0 (SPSS, Inc. Chicago Il USA).

RESULTS

A total of 168 pregnancies were
noted in the database. All patients’
records were requested through the
Department of Records and Statistics,
UKMMC. Records that could not
be traced through the record tracing
service were traced to their last location
at the clinic or ward. Two of the files
could not be traced despite these
efforts. OAfter that, the records were
examined for suitability to be included
into the study. From the 166 records
that were traced, 29 were excluded as
the patients were gestational diabetics
or thyroid patients.
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Of the 139 pregnancies in pre-
existing diabetics, 97 records were
found to have only one follow-up with
incomplete ophthalmology records or
defaulters. Only 42 pregnancy records
(30.2%) in 139 women were complete
with at least two ophthalmology
reviews during the pregnancy.
Progression of DR was noted in seven
pregnant women giving a rate of
17.0%. All of these seven were type 2
DM. Figure 1 showed the workflow of
the study.

Table 1 showed the comparison
of the demographic data between
the progressor and non-progressors.
Only information which was available
was used in the analyses. There was
no statistically significant difference
between the two groups. In the risk
factor comparison, previous gestational
diabetes comes close to be a protective
factor, but failed to reach statistical
significance.

Table 2 illustrated the stages of
DR of the non-progressors in each
trimester. At this point of the study,
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it was noted the small number of
samples with complete data. Table 3
showed the detailed profiles of each
of the seven pregnancies in which
DR progressed. Four out of seven of
them had DR progression during their
early pregnancy but three of them
progressed during their late pregnancy.
When comparing the demographical
data of the defaulters with the non-
defaulters in Table 4, no significant
factors were found.

DISCUSSION

A more recent study by Makwana et
al. (2018) found 8% overall prevalence
rate of DR progression for pregnant
type 1 and type 2 diabetics in India
while reporting an overall prevalence
of 10-27%. This was similar to our
study in which progression rate of DR
was seen to be 17% of our patients
with at least two follow-ups.

A recent review on this subject had
shown several interesting findings as
well as unearthed several questions.

Total number of patient
n=168

Excluded patients

n=29

Included
n=1

Reasons for exclusion:

* Impaired glucose tolerance (IGT) = 3
+ Gestational diabetes = 12

+ Endocrinal disorders = 3

patients
39

* Not pregnant = 1
+ Missing files = 10

Patients with fundus review for at
least 2 trimesters
n=42

Progressors Non-progressors
n=7 n=235

Patients with fundus review for
only 1 trimester
n=97

Figure 1: Study flow chart.
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Table 1: Demographic data of the cases, between the progressor group and non-
progressors . Values were presented as mean or n(%) where appropriate.

Progressor Non-progressor p-value
(n=7) (n=35)
Age 33.71 34.51 *0.74
Ethnicity
Malay 6% 28% *0.52
Chinese 0% 4%
Indian 0% 3%
Others 1% 0%
Gravida 2.14 2.66 **0.55
Parity 0.71 1.1 **0.51
Type of DM
Type-1 DM 0% 2% %0.52
Type-2 DM 7% 33%
Duration of DM (years) 5.58 5 **0.51
HbATC level 6.61 6.64 **0.36
Hypertensive, n(%) 4 (57) 10 (29) *0.14
Maculopathy Progressor, n(%)
Yes 2% 0% *0.01
No 5% 35%
Diabetic nephropathy, n(%) 4(57) 10 (29) *0.14
Risk Factors for DM
BMI>27 kg/m2, n(%) 6 (86) 29 (82) *0.85
Previous GDM, n(%) 0 13 (37) *0.05
First-degree relative with DM, n(%) 6 (86) 30 (88) *1
Steroid use, n(%) 0 2 (6) *0.72
PCOS, n(%) 0 1)
History of macrosomia, n(%) 0 4011
Fetal Ultrasound Findings
Normal US, n(%) 4 (57) 25 (71) *0.56
Abnormal US, n(%) 343 9 (26)

*Chi-Square, **Mann-Whitney U test

Ramussen et al. (2010) investigated the
progression of DR in pregnant women
with type 2 DM. The risk of progression
of DR during pregnancy was generally
regarded to be similar for type 1 and

type 2 diabetic patients. However, there
are more Type 2 diabetics than Type
1. So the number of pregnant women
with Type 2 diabetes will be more.
Despite DR prevalence rate of 18%,

Table 2: Fundus findings on non-progressors according to the stages of pregnancy.

No DR Mild NPDR  Moderate NPDR  Severe NPDR PDR
First Trimester 16 4 1 0 0
Second Trimester 34 2 2 2 1
Third Trimester 27 1 3 0 2

DR=diabetic retinopathy; PDR=proliferative diabetic retinopathy; NPDR= non-proliferative diabetic retinopathy
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Table 4: Demographics of defaulters versus non-defaulters. Values were presented as
mean or n(%) where appropriate.

Defaulters (n = 91) Non-defaulter (n = 48) *p-value

Age 33.91 34.12 0.76
Ethnicity

Malay 73% 38% 0.54

Chinese 9% 5%

Indian 6% 5%

Others 3% 0%
Gravida 3.04 2.77 0.41
Parity 1.32 1.33 0.97
Type of DM

Type-1 DM 6% 2% 0.59

Type-2 DM 85% 46%
Duration of DM (years) 4.31 4.71 0.51

* Mann-Whitney U test

only 60% of pregnant women with
type 2 DM had performed the two eye
examinations during their pregnancy.
This was played out similarly in our
study, whereby less than 30% of the
patients in our list were checked twice
during their pregnancy. This could
be due to their lack of awareness of
the importance of eye check-up for
pregnant diabetics and how diabetes
affects vision. Another possibility was
the inconvenience of patients having
to go to the Ophthalmology Clinic
which was located at another part
and floor of the hospital.This situation
further exacerbated the persistence of
patients in attending follow-up as their
vision even in the presence of PDR,
were more often than not, still normal.

In another study in Japan, the
prevalence of DR in pregnant women
with type 2 DM was as high as 28%
(Omori et al. 1994). The objective of this
study was to document the prevalence
and progression of DR in an unselected
population of pregnant women with
type 2 DM using a standardised photo
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screening technique. The interesting
findings of our review was that all the
progressors during pregnancy were
type 2 DM. None of the seven patients
who progressed were type 1. On the
other hand, in this series, only two of
the pregnancies were in type 1 DM
which contradicts our expectation
where majority will be of type 1 DM
as they were usually of younger age
group and in their child-bearing age.
This could be explained by the fact
that the age of onset for type 2 DM
was younger, as young as 19 years old
(Wilmot & Idris 2014). In our study,
there was no significant difference
found for type of DM and photo
screening was not used.

The present study found that in an
unselected population of pregnant
women with type 2 DM with DR
diagnosed in early  pregnancy,
retinopathy progressed 14% among
these pregnant women. Although
the progression was mainly mild, but
sight-threatening DR was seen in one
woman with poor pre-pregnancy
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glycaemic control and low compliance
to treatment. Sight-threatening DR
include severe NPDR, PDR and CSME
(Sapkota et al. 2019). A similar report
was made by Bastion et al. (2005)
which described the rapid progression
from no DR to florid proliferative DR
in a 35-year-old pregnant diabetic with
poorly controlled hypertension. In our
more recent series, there were 19%
with mild NPDR; none with PDR at the
beginning.

In early pregnancy, most women
had no or mild retinal changes, which
is comparable to previous reports
on women with type 1 DM with
similar duration of diabetes. Risk of
progression of DR in women with type
2 DM in the current study were likely
to be lower than in women with type 1
DM.

Progression of DR during pregnancy
was mainly due to poor glycaemic
control, long duration of diabetes,
severity of DR at baseline, rapid
decline in HbAIlc in early pregnancy,
associated hypertension and increased
retinal blood flow (Chew et al. 1995;
Chan et al. 2004; Vestgaard et al. 2010).
However, in our study, the progressors
and non-progressors group, had no
statistically ~ significant  associations
with duration of diabetes, baseline
HbAI1C level and hypertension.

More recently, a study by Egan et al.
(2015) reported that progression were
seen among pregnant women who
had been diabetic for more than 15
years. In contrast, we noted that the
patients who progressed in our study
had diabetes for less than 15 years. We
would also like to highlight that one
of the progressors developed rapid
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progression from mild NPDR to PDR
throughout her pregnancy while her
poor sugar control, pre-eclampsia as
well as long duration of DM may have
contributed to this condition (Table
3). Therefore, we recommended that
pregnant women with long-standing
DM, associated hypertension in
pregnancy and worse baseline DR to be
monitored closely during pregnancy to
avoid sight-threatening complications.
Furthermore, optimising glycaemic
control before pregnancy among type
1 DM women had been proven to
reduce the tendency of progression
compared to the women who did not
optimise their glycaemic control prior
to pregnancy (Alexopoulos et al. 2019;
Diabetes Control and Complications
Trial Research Group 2000).

Despite a low risk of progression
of  retinopathy, sight-threatening
deterioration did occur in pregnant
women with type 2 DM. In our
study, four out of seven women
developed sight-threatening DR or
CSME and they all had diabetes for
more than five years. Type 2 DM
patients are usually diagnosed at a
relatively shorter duration prior to their
pregnancies, therefore, their diabetes
clinic visits, pregnancy planning and
DR screening are less frequent which
might contribute to the remarkable
progression of DR (Ramussen et al.
2010).

Pregnancy-associated hypertension
were also among the risk factors
that led to progression of DR during
pregnancy (Vestgaard et al. 2010).
However, in our study there was no
significant  association found with
these risk factors, this could be due to
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the fact that our sample size was too
small. Other factors such as diabetic
nephropathy were associated with risk
of progression, however, we observed,
65% of those who had diabetic
nephropathy were not among the
progressors.

In our small series, 70% of pregnant
diabetics did not have a complete
ophthalmology follow-up during their
pregnancy, only 30% had at least
two fundus review. To our surprise, a
study by Hampshire et al. (2013) that
looked at the attendance at a pre-
pregnancy care program and adequate
retinal assessment in the subsequent
pregnancy demonstrated 70% of
women with pregestational diabetes
had incomplete follow-up as well. This
type of data and information has never
been collected in Malaysian context.
Similarly, their findings also had no
association with the number of gravida
or parity. This is most likely due to
their lack of awareness on the sight-
threatening complications of diabetes
(Buari & Dian 2017).

In our case series, there was no
association between DR progression
with age. Another study by Vestgaard
et al. (2010) found that among women
with type 1 DM and good glycaemic
control before and during pregnancy,
the progression of DR occurred in up
to 27%. Maternal age was also lower
in women with progression of DR
(Table 2) (Hampshire et al. 2013).

However, none of these factors were
found to be significantly associated
in our case series. This could be
due to good control of diabetes and
hypertension in those who were
compliant and attended their eye
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examinations.

The limitations of this study included
the small percentage that could be
examined at two time points or more
in this study. This could have resulted
in bias towards patients who were
generally more compliant to therapy
overall, whether to their risk factor
control or ophthalmology advice. The
small sample size also reduces the
power of the study.

Nevertheless, this study presents
valuable local data for our population.
It also highlights the need for better
referral system from the Antenatal
clinic to the  ophthalmology
department which can incorporate
contact tracing and more convenient
appointment arrangements. This will
hopefully improve the compliance
with the suggested referral. Pamphlet
can be disseminated to patients about
progression of DR in pregnant diabetics
to improve the attendance.

CONCLUSION

The rate of repeat follow-up for
retinopathy in pregnant women with
diabetes was about 30%. Among those
with complete follow-up, it was noted
that there was 17% of progression rate
of DR. However, no risk factors were
identified for this progression and this
may be due to small sample size in our
study.
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