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Diabetic retinopathy in pregnancy - A review

Priya R Chandrasekaran, V G Madanagopalan’, Raja Narayanan®

Diabetes and gestational diabetes (GD) are areas of concern worldwide. GD can eventually lead to serious
development of diabetic retinopathy (DR) during pregnancy or worsening of an already existing DR.
GD confers future risk of diabetes, both in the mother and fetus, further complicating their lives. DR in
pregnant women has been intriguing in terms of understanding the prevalence, assessing risk factors
causing pathogenesis, and problems associated with treating them. Pregnancy itself is a risk factor for
progression of DR. Physiological changes such as metabolic, vascular, immunologic, and hormonal changes
that occur during pregnancy can cause development as well as worsening of DR. This can eventually lead
to permanent visual loss if not addressed on time. Timing of laser, choice of treatment for diabetic macular
edema with laser, intravitreal anti-vascular endothelial growth factor agents (VEGF), and intravitreal
steroids pose a serious challenge in managing these patients without causing damage to the mother and
fetus. This review article showcases the prevalence, risk factors, and pathogenesis, outlines the management
of DR in pregnancy, and recommends guidelines based on the available evidence. PubMed and MEDLINE
searches were performed pertaining to the prevalence of GD in India, DR in pregnancy, risk factors for
progression of DR, role of vasoactive mediators in DR, role of angiopoietic factors in DR, hormonal influence
of DR, role of growth factors in DR, use of fluorescein and indocyanine green angiography, retinal lasers,
anti-VEGF agents, intravitreal steroids, anesthesia, and retinal surgery, all pertaining to pregnancy and
guidelines and recommendations for managing DR in pregnancy.
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India is now the diabetes capital of the world. Globally, India
occupies second place with 77 million diabetic cases between
20 and 79 years of age for the year 2019. This is expected to
increase to 101 million and 134.2 million by 2030 and 2045,
respectively. Prevalence of diabetes in the population older
than 65 years in India was 12.1 million, which is expected to
reach 18 million in 2030 and 23.2 million in 2045. There were
approximately 43.9 million people with undiagnosed diabetes
in India in 2019.1

Gestational diabetes (GD) can affect both the mother and
fetus. In the 1970s, proliferative diabetic retinopathy (PDR)
was an indication for termination of pregnancy. Pregnancy
is known to worsen diabetic retinopathy.? However, with
the advent of screening procedures and advancements in
the management of gestational diabetes, women are able to
continue with their pregnancy with good control and good
outcome for both the mother and the baby. Diabetes should be
kept under control throughout pregnancy whether it started
before pregnancy or detected during pregnancy.

Diabetic retinopathy (DR) that occurs during pregnancy
has been shown to regress during the postpartum period.**

Prevalence of DR at the first examination in women with type 1
diabetes was 57%—62%, and 17%—28% in women with type 2
diabetics. DR was shown to worsen in women with type 1
diabetes compared to type 2 diabetes./>”!

This review article addresses the prevalence, metabolic,
hormonal, vascular, and immunologic factors that lead to the
pathogenesis of diabetic retinopathy in pregnancy and the
recommendations for the management of DR in pregnancy
in addition to the follow-up protocol during the postpartum
period.

Method of Literature Search

PubMed and MEDLINE searches were performed pertaining
to the prevalence of GD in India, DR in pregnancy, risk factors
for progression of DR, role of vasoactive mediators in DR, role
of angiopoietic factors in DR, hormonal influence of DR, role of
growth factors in DR, use of fluorescein and indocyanine green
angiography, retinal lasers, anti-VEGF agents, intravitreal
steroids, anesthesia, and retinal surgery, all pertaining to
pregnancy and guidelines and recommendations for managing
DR in pregnancy.
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Hyperglycemia in Pregnancy

The World Health Organization (WHO) and the International
Federation of Gynecology and Obstetrics (FIGO) classifies
hyperglycemia in pregnancy (HIP) as either gestational
diabetes (GD) or diabetes in pregnancy (DIP). Gestational
diabetes (GD) is diabetes detected for the first time during
pregnancy and may occur any time (predominantly) after
24 weeks. DIP is pregnant women who have a history of
diabetes or hyperglycemia that was diagnosed for the first time
during pregnancy and meets the WHO criteria of diabetes in
the nonpregnant population. DIP can occur even during the
first trimester of pregnancy. Most HIP cases are estimated to
be GD and are between 75% and 90%.M"

Maternal and fetal complications associated with GD

There are few maternal and fetal complications that can be
associated with GD [Table 1].1"

Maternal risk factors that can predispose to GD

There are various risk factors that predispose to GD.["!
Obesity or increase in body mass index

Family H/O diabetes

Polycystic ovarian syndrome

Increasing age

Physical inactivity

GD in previous pregnancy

Previous stillbirth

Previous delivery of baby with macrosomia
Habitual smoking

RN O ol e

Criteria for diagnosing GD

Criteria for gestational diabetes have been laid down by the
WHO in 1999, International Association of Diabetes and
Pregnancy Groups (IADPSG), Diabetes in Pregnancy Study
Group in India (DIPSI), FIGO, National Institute for Health and

Table 1: Maternal and fetal complications associated with
GD

Maternal Complications Foetal complications

Eclampsia Neonatal jaundice
Preeclampsia Prematurity
Caesarian delivery Macrosomia
GD in future pregnancy Hypoglycemia
Type 2 DM in the future Respiratory distress
CVD in the future Stillbirths

Shoulder dystocia

DM=Diabetes mellitus; CVD=Cardiovascular disease

Care Excellence (NICE), American Diabetes Association (ADA),
American College of Obstetricians and Gynecologists (ACOG),
Australasian Diabetes in Pregnancy Society (ADIPS), and
WHO in 2013. There are different criteria that are used in
India [Table 2].11

Comparison of various criteria for the diagnosis or screen-
ing of GD

The sensitivity and specificity of various criteria are shown
in Table 3.5

The above study showed that not taking fasting blood
glucose into consideration might lead to missing 72.3% of GD
as would otherwise be diagnosed with WHO (1999) criteria
and 77.4% with IADPSG criteria.

The percentage of detected cases of GD varies with different
criteria [Table 4].0-11

Even worldwide, the prevalence of GD has been significantly
higher with IADPSG criteria (6-11 fold) when compared to
other criteria.'

Prevalence of GD in India

The first study on the prevalence of GD in India was conducted
between 1972 and 1975 by the Indian Council of Medical
Research (ICMR), which showed the prevalence to be 2.1%
and 1.5% in the urban and rural populations, respectively.]
Prevalence of GD in rural and urban populations across various
regions in India is given in Table 5.0141]

Prevalence across various regions in India is given in
Table 6.1 Increased prevalence in urban areas was mostly
related to increased maternal age, lack of physical activity,
sedentary lifestyle, and increased body mass index associated
with urbanization. Lower prevalence in rural areas was
attributed to the simple agricultural lifestyle followed by the
people.>17

Prevalence of diabetic retinopathy (DR) in pregnancy
Prevalence of DR in GD has been reported to be between 10%
and 27%.%! Prevalence of DR in early pregnancy in type 2
diabetes has been reported as 14% while that in type 1 diabetes
ranges between 34% and 72%."! Prevalence of DR in India was
shown to be 8%."]

Risk factors for progression of DR in pregnancy

Diabetes Control and Complications Trial (DCCT)P! and
Diabetes in Early Pregnancy study (DIEP)®! have discussed
the factors leading to and progression of DR in GD.

Table 2: Overall view of the criteria that are used in India

Criteria Method Fasting blood glucose (mg/dl) 1-h blood glucose (mg/dl) 2-h blood glucose (mg/dl)
WHO (1999) Fasting OGTT with =126 mg/d| - =140
75 gm of glucose
IADPSG/WHO (2013)  Fasting OGTT with =92 =180 >153
75 gm of glucose
DIPSI Non-fasting OGTT - - =140
with 75 gm of
glucose

OGTT=Oral glucose tolerance test; This screening test is usually done between 24 and 28 weeks of pregnancy but should be conducted much earlier in

pregnancy in high-risk women
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Table 3: Sensitivity and specificity of DIPSI criteria in comparison to WHO criteria and IADPSG criteria

Non-fasting 2 hour VBG Sensitivity (%) when

compared to WHO

Specificity (%)
when compared

Sensitivity (%)
when compared

Specificity (%) when
compared to IADPSG

criteria to WHO criteria to IADPSG criteria criteria
> 100 mg/d| 85.5 47.7 78.3 47.5
> 110 mg/dl 72.8 68.6 65.1 69
= 140 mg/dl (DIPSI criteria) 27.7 97.7 22.6 97.8

VBG=Venous blood glucose; The IADPSG later came to be called WHO criteria 2013

Table 4: Comparison of various criteria for diagnosing or
screening of GD

Criteria Percentage detection of cases

of GD

9.0% vs. 34.9%
14.6% vs. 18.5%
88.15% vs. 74.34%

WHO 1999 vs. WHO 2013

IADPSG vs. DIPSI

A. Duration of diabetes

DIEP showed that DR progressed in those who had poor control
of diabetes and who had retinopathy at conception. This study
showed that the duration of diabetes may not be an important
risk factor for a >2 step progression of retinopathy as baseline
severity of retinopathy but definitely for the development of
proliferative DR.1* The presence of DR was strongly associated
with the duration of diabetes as seen in Table 7. The major
determinants of progression of retinopathy were duration of
diabetes and the severity of preexisting retinopathy [Table 7].

B. Metabolic Control

Wang et al.®™™ found that worsening of retinopathy was present
only in the initial 6-12 months following intensive treatment
but significantly reduced thereafter. DIEP study showed that
the rate of progression of DR doubled in whom the baseline
glycosylated hemoglobin (GHB) was >6 SD above the control
mean and had an odds ratio of 2.7 when compared with those
whose baseline GHB was within 2 SD of the control mean.®!
Phelps et al.?" showed that worsening of DR was present in
those with poor control of diabetes at presentation and with
tight or intensive control of diabetes in the first 6-14 weeks of
pregnancy. In Axer-Siegel’s study,” GHB was higher in the
progressive retinopathy group than in the nonprogressive
retinopathy group and that in the DR group than in the non-DR
group predominantly in the third trimester. DCCT compared
the effect of pregnancy in both the “conventional treatment” and
the “intensive treatment” group. Patients in the conventional
group were switched to the intensive therapy group during the
course of pregnancy. In the intensive treatment group, pregnant
women had a 1.63-fold greater risk of worsening of DR. In the
conventional group, the risk of worsening was 2.48-fold in
pregnant women when compared to nonpregnant women.!

C. Baseline severity of retinopathy

Presence or absence of retinopathy before pregnancy is
a strong predictor of progression of retinopathy during
pregnancy [Table 8].

D. Associated risk factors.

Hypertension (HT)

Rosenn et al.P*l showed progression in 50% with
pregnancy-induced HT, 61% with chronic HT (+/- superimposed

pregnancy-induced HT), and 55% with any type of HT and
progression in 25% with no HT in their study on 154 women.
Worsening of DR due to increased systolic blood pressure has
been shown by Axer-Siegel et al.¥), Egan et al.,*® and Vestgaard
et al.P? in their respective studies.

Age of onset of diabetes

Lauszus et al.®> showed progression during or after pregnancy
in women who had earlier onset of diabetes (14 + 8 years; range:
1-27 years) in life when compared to those with late-onset
diabetes (19 + 8 years; range: 1-36 years).

Visual Acuity and diabetic macular edema

Vestgaard et al.®? showed that poor visual acuity and presence
of diabetic macular edema at conception were risk factors for
further worsening and vision loss in GD.

Pathogenesis

A. Retinal blood flow

Hyperdynamic circulation state is believed to exist in
pregnancy with a 40% increase in cardiac output.B
Autoregulatory mechanisms causing compensatory retinal
vessel constriction are deranged in diabetics due to decreased
renin—angiotensin system, which in turn results in vascular
dilatation, increased blood flow, and worsening of DR.1*”I This
theory is supported by Hellstedt et al.’8! who demonstrated
increased macular blood flow by using blue field entoptic
simulation, by Loukovaara ef al.’”’ who demonstrated
increased perimacular blood flow, and by Immonen et al.l*!
demonstrating increased retinal capillary blood flow in the
inferior macular area during various trimesters and post-
partum period. Schocket et al.¥!! proposed that decrease in
retinal volumetric blood flow may have worsened DR due to
hypoxia and retinal ischemia. Klein et al.*? showed that DR
worsened when the duration of diabetes, levels of glycosylated
hemoglobin, and baseline retinopathy were added along with
an increase in retinal venular diameters.

Optical coherence tomography angiography (OCTA) in
pregnancy has shown a decrease in superficial capillary
plexus, perfusion density (SCP-PD), and an increase in
deep capillary plexus density, perfusion density (DCP-PD),
without changes in vessel length density in one study™’
and increase in both SCP (parafoveal and perifoveal area)
and DCP in macular area in the pregnant group in another
study.*l There was more capillary dropout in SCP in the
diabetic group probably due to hyperglycemia, which
got better after delivery, and an increase in DCP in both
diabetic and nondiabetic groups in the parafoveal area.*!
Okada et al.*! showed that the mean foveal avascular zone
was less in the pre-pregnancy state than in the antenatal or
postpartum state in those with no DR.
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Table 5: Prevalence of GD in urban and rural population in various regions of India

Studies Regions

Urban prevalence Rural prevalence

Seshiah et al.l'¥ (2008)
Khan et al.l"® (2018)

Raja et al'® (2014)
Zargar et al.l'"! (2004)
Chanda S et al.l"® (2020)

South India (Tamil Nadu)
Western India

North India (Kashmir)
East India (Assam)

North India (Kashmir valley)

17.8% 9.9%
15.5% -
7.8% -
5.5% 2.4%
- 16.7%

Table 6: Prevalence across various regions in India

Studies Region Prevalence
Swaminathan et al.l'" Telangana 5.4%
(0%-11%)
Swaminathan et al.l'¥! Kerala 4.5%
Seshiah et al. (2004)2% Trivandrum (2.4%-6.7%)
Seshiah et al. (2004)?% Alwaye 15.0%
21.0%
Swaminathan et al.l'¥) West Bengal 2.3%
(0.8%-3.8%)
Swaminathan et al.l'"®! Assam 0.23%
(0%-0.48%)
Swaminathan et al.l"®! Mizoram 0.16%
(0-0.49%)
Nielsen et al.l?" Tamil Nadu 16.3%
Seshiah et al. (2004)° Erode 18.8%
Seshiah et al. (2004)2% Ludhiana 17.5%
Siddiqui et al.? Delhi 14.0%
Swami et al.?¥ Maharashtra 7.7%
Nayak et al.?4 Pondicherry 27%
Rajput et al.?® Haryana 71%

Table 7: Effect of duration of diabetes on progression of
diabetic retinopathy in pregnancy

Study
DIEP®®!

Mean duration of Diabetes in years

>15 years — 50% progression to DR
from baseline and 39% progression to
PDR<15 years — 55% progression to
DR from baseline and 18% progressed
to PDR

10-19 years — 10%

<10 years — 0%

15.5+5.3 years — Progression

10.6+6.7 years — No progression
14+6.32 years - 4% overall progression

Temple et al.>!

Axer — Siegel et al¥l

Makhwana et al.?”}

B. Role of growth factors

During pregnancy, growth hormone is replaced by placental
growth hormone (PGH), which modulates the secretion of
pro-angiogenic factor insulin growth factor (IGF). Both have
been shown to be increased in those with PDR and cause
progression of DR in pregnancy.**! Loukovaara et al.*!
showed that levels of angiopoietic factors were either similar
or low when compared to nondiabetic pregnant women
and that they were not associated with progression of DR.
However, angiopoetin 2 can accentuate neovascularization
in the first trimester if the balance between angipoietic
and angiostatic factors is lost in pregnancy. Vasoinhibins

Table 8: Effect of baseline severity of DR on progression
of diabetic retinopathy in pregnancy

Study Type of Worsening of DR
DM
DIEP study!?® 1 10.3% with no DR
18.8 5 with mild NPDR
54.8% with moderate to
severe NPDR
6% with minimal DR and
29% with Moderate NPDR
progressed to PDR
Rahman et al® 1 9.1% with no DR
20% with NPDR
58.3% with PDR
Temple et al.”” 1 3.7% with no DR
30% with moderate to
severe NPDR
Vestgaard et al.l* 1 Worsening in 27%
Rasmussen et al.l" 2 Worsening in 14%
Egan et all®! 1and2 Worsening in 25.9%
Axer — Siegel et al¥l 1 Worsening in 77.5%
Rosenn et al.l®! 1 Worsening in 51%
Phelps et al.l® 1 Worsening in 55%
DCCT®! 1 1.63-fold risk of worsening
after intensive treatment
Makhwana et al.l?” 1and2 4% overall progression

NPDR=Nonproliferative diabetic retinopathy

obtained from prolactin have not been studied extensively
in human pregnant women, but in experimental models has
been shown to suppress VEGF-receptor-mediated retinal
neovascularization.!

C. Role of inflammatory mediators

In pregnancy, placenta thatis in a highly inflammatory state causes
upregulation of pro-inflammatory factors and down-regulation
of anti-inflammatory factors, imbalance of which is implicated
in the pathogenesis of PDR.P*2 Loukovaara ef al. and Immonen
et al. showed increased levels of CRP in diabetic pregnant women
with progression of retinopathy and in women with worse
glycemic control but levels of IL-6 or VCAM-1 were similar in
both type 1 diabetic and nondiabetic women.™? Low levels of
glycoprotein glycodelin, secreted by the endometrium, which is
key in inhibiting E-selectin that promotes leucocyte—endothelium
adhesion, has been associated with progression of retinopathy .l
Similarly, increased levels of endothelin-1 are speculated to cause
endothelial damage in pregnancy leading to pregnancy-induced
hypertension and progression of DR.%

Figs. 1 and 2 show the pathway for pathogenesis of DR
and various factors causing progression of DR in pregnancy.
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Figure 1: Pathway for pathogenesis of DR in pregnancy with diabetes (AGE — advanced glycosylated end products, RAS —
reactive oxygen species, PGI2 — prostacyclin, NO — nitric oxide)

system, ROS —

Management of DR in Pregnancy

Fluorescein angiography (FA) and Indocyanine green angi-
ography (ICG)

Though fluorescein crosses the placental barrier, studies have
shown that FA, when performed before the 15" week, did not
induce any adverse effect, and few others reported minimal
fetal abnormalities with no major complications.®**! The
United States Food and Drug Administration (US FDA) and
Therapeutics and Goods Administration (TGA) in Australia
have placed fluorescein under category 3 and 2 B, respectively.
ICG does not cross the placenta or fetus during any stage of
pregnancy and is not detected in fetal blood or umbilical cord
soon after delivery. It is categorized under category C by the
FDA.[57,58]

Retina lasers in pregnancy

Sunness et al.”! reported that 58% of those diagnosed with
PDR in early pregnancy and treated with laser progressed
whereas 29% of those diagnosed and treated before pregnancy
progressed. Hercules et al.*! showed that extensive laser
showed regression of neovascularization in 63% of women
before and after delivery but did not significantly improve
the visual acuity. Best et al.”! and Agardh et al.®yl advocated
the use of laser in PDR to promote regression despite concerns
regarding macular edema. Chan et al.*’l advised early use
of laser in pre-proliferative DR during pregnancy instead
of waiting for spontaneous regression as that might give a
worse outcome.

Intravitreal anti-VEGF injections during pregnancy

Anti-VEGF use in pregnancy has not been substantiated
through large prospective studies.

renin-angiotensin

Table 9 gives the details of different anti-VEGF use and their
safety profile during various stages of pregnancy.

Intravitreal steroids in diabetic macular edema (DME) in
pregnancy

There is not much literature evidence to support the use
of intravitreal steroids in pregnancy. Smaller studies have
brought out their use and safety profile during various stages
of pregnancy [Table 10].

Vitreo-retinal surgery and anesthesia

General anesthesia can be avoided in pregnancy as the
procedure of intubation remains tedious and has a tendency to
cause rebleeding of a retinal hemorrhage from vasodilatation
due to hypoxia and hypercarbia or due to an increase in retinal
venous pressure and intracranial pressure. There is also fear of
medication passing into the fetus. The difficulty of pregnant
women lying on their backs throughout the surgical procedure
should not be overlooked.

Management of delivery and postpartum period

Vaginal delivery has been associated with Valsalva-induced
vitreous hemorrhage in those with untreated PDR. Though
there is no concrete evidence, ADA recommends the use of
epidural anesthesia with assisted second stage to avoid pushing
or caesarian delivery. There are reports of women with PDR
showing regression after delivery.

Discussion

Prevalence of GD in India varies because of the diverse
population based on geography and ethnicity, rural and
urban population, and different diagnostic criteria. As far as
screening or diagnostic tests are concerned, IADPSG has shown
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Figure 2: Role of various growth factors and inflammatory mediators in causing progression of DR in pregnancy with diabetes. (TNF-o.—tumor necrosis
factor, IL-6 and 10 — interleukin-6 and 10, CRP — C-reactive protein, VCAM-1 — vascular endothelial adhesion molecule-1, ICAM-1 — intercellular
adhesion molecule-1, ELAM — endothelial leucocyte adhesion molecule, IGF-1 — insulin growth factor-1, IGFBP — insulin growth factor binding
protein, FGF — fibroblast growth factor, TGF o and  — transforming growth factor o and 3, PEDF — pigment epithelial derived factor)

increased prevalence probably because of inclusion of fasting
blood glucose and lower threshold of fasting blood glucose.
However, many authors feel that diagnosis based on fasting
blood sugar may not be appropriate for mothers who will have
to travel long distances to come to hospitals for a checkup.
However, few authors have insisted on fasting blood glucose
levels for fear of underestimating GD. Tests used should be
feasible and affordable for patients.”'?! Adverse fetal and
maternal outcomes are associated with GD and obesity either
inisolation or in combination as shown by Hyperglycemia and
Adverse Pregnancy Outcome Study (HAPOS).[”? Urbanization
along with its other disadvantages has shown an increased
prevalence of diabetes in pregnancy too.!*!

Studies have shown that besides the duration of diabetes,
poor control of diabetes and presence of DR at conception are
major determinants. Rapid control of diabetes has shown DR
progression particularly in the first 6-14 weeks of pregnancy.
DCCT showed that progression of DR was more in the
intensive treatment group. Studies have shown that baseline
severity of DR is a strong predictor of progression of DR
during pregnancy. Association with HT has been shown to
worsen DR.P4#! Pregnancy hormones such as human placental
lactogen (HPL) are believed to worsen DR in pregnancy due
to its growth hormone-like action.*” Pregnancy also induces a
hyperdynamic state, reducing peripheral vascular resistance,
which in turn adds shear stress to the endothelium at the
capillary level. This along with decreased renin-angiotensin
system adds more stress to an already compromised retinal
vasculature, leading to neovascularization.?%¢%7]

Hyperglycemia in pregnancy can lead to vascular damage
through the polyol pathway, advanced glycation end products,

and by oxidative stress, which in turn causes hypoxia and
stimulates angiogenesis.” Retinal ischemia caused by damage
to the retinal capillaries induces the formation of angiopoietic
factors, causing progression of DR and permanent visual
loss. Among many angiopoietic factors, VEGF (VEGF-A)
deserves special mention and has been implicated in DR
and its levels in vitreous are high in those with PDR.I”) DR is
also an inflammatory state wherein inflammatory mediators
cause interaction between blood cells (leucocytes) and retinal
capillary endothelial cells. Increased levels of ICAM-1,
VCAM-1, ELAM-1, IL-6, IL-8, and CRP have been found in
those with DR. Decrease in contrast sensitivity and loss of
nerve fiber layer defects have been found in early DR or even
before the occurrence of DR.I677)

Various studies have shown decreased progression of severe
NPDR, preproliferative DR, and PDR after treating with laser
photocoagulation. Though DR regresses after delivery, it is
prudent not to wait for spontaneous regression; instead, give
laser to prevent further progression during the postpartum
period.¢2

Early Diabetic Treatment Retinopathy Study (ETDRS)
recommends the use of grid or focal laser for clinically significant
macular edema (CSME)."® Though ETDRS guidelines are not
specific for pregnancy, Rasmussen et al.”l and Vestgaard et al.l*
supported the use of macular laser at the earliest to prevent
irreversible damage. Nicolo et al.”) recommended the use of
micropulse laser for foveal involvement where the safety of
conventional laser might be of concern. Agardh et al.l in a
woman with bilateral edema managed to observe as it was
not amenable to conventional laser treatment and managed it
postpartum with macular grid laser.
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Table 9: Use of intravitreal anti-VEGF agents for diabetic retinopathy in pregnancy

Study

Timing of anti-VEGF

Condition given

Number of injections

Adverse effect (Mother
or fetus)

Sarmad et al.!®®!
(1 patient - Bevacizumab)

Rosen et al.64
(1 patient - Bevacizumab)

Tarantola et al.’®®
(4 patients - Bevacizumab)

Petrou et al.®®!
(2 patients - Bevacizumab)

Sullivan et al.®"}
(4 patients - Bevacizumab)

Jouve et al.®® and
Sarhianaki et al.®

(1 patient

each — Ranibizumab)

4-5 weeks of
pregnancy

Second Trimester

17,21, 26, and

31 weeks of gestation
Lactation and early
pregnancy
Preconception and
1,9, 14, 20, 26, and
32 weeks of pregnancy
23 and 36 weeks

in successive
pregnancies

5 weeks of pregnancy
4 weeks of pregnancy

19 days of gestation
21 days of gestation
24 days of gestation
2 preconception and 1
at 20 days of gestation

Third trimester

PDR with DME

CNVM following PIC

CNVM in sarcoid
CNVM in PIC

CNVM in POHS
CNVM IN POHS

PDR

Myopic CNVM
Idiopathic
Juxtafoveal CNVM
CNVM in PIC
PDR

PDR

ICNM

2 (1in each eye)
1

RE-4
RE - 14
BE-9

RE -2

LE -1

LE -1

1

1

BE — 1 each

BE — 1 each before
conception and 1
more in one eye after
conception

None
None

None
None
None
None

Miscarriage at 7 days
Miscarriage at 10 days

None

None

None
Preeclampsia and
urgent caesarian at
29 weeks.

Infant intubation for
bradycardia and
respiratory distress
None

CNVM=Choroidal neovascular membrane; PIC=Punctate inner choroidopathy; POHS=Presumed ocular histoplasmosis syndrome; ICNM=lIdiopathic choroidal

neovascular membrane

Table 10: Use of intravitreal steroids for diabetic retinopathy in pregnancy

Study

Type of IV steroid

Improvement in BCVA

Improvement in CFT

Adverse effect

Fazelat et al.™
(2 eyes of 1 patient)

Concillado et al.""
(10 eyes of 5 patients)

0.05 ml of 40 mg/ml of
Triamcinolone acetonide

700 pgm of slow-release
dexamethasone implant
(Ozurdex)

Before
OU —20/40

After

RE —20/20

LE -

20/25

Before

Mean ETDRS letters - 63

(Ran
After

ge 50-77)

Increase of =5 ETDRS
letters

Before

RE — 578+5p
LE — 667+8p
After

RE — 159+5p
LE — 202+6p
Before

Mean CFT: 535 um (range:

239-727 um)
After >145 pm reduction in
CFT

Nil

Transient increase
in IOP in 3/8 eyes

IV= Intravitreal; ETDRS=Early Treatment Diabetic Retinopathy Treatment Study; BCVA=Best-corrected visual acuity; CFT=Central foveal thickness;

IOP=Intraocular pressure

In cases where there is refractory DME, Diabetic Retinopathy
Clinical Research (DRCR) Network showed greater effectivity
with steroids than laser after 4 months in terms of visual acuity

and retinal thickness, while laser was proved superior to

intravitreal triamcinolone at 3 years.®8! Though, first-trimester
use of systemic steroids has shown formation of oral clefts,
low birth weight with topical steroids®! and craniofacial
abnormalities in animal models with triamcinolone, systemic

absorption of triamcinolone has been shown to be minimal.®
Intravitreal steroids have been shown to cause cataract and an
increase in intraocular pressure.[®

Evidence for use of anti-VEGF in pregnancy is based
on case reports or small case series only. Hence, it may not
be possible to arrive at a correlation between anti-VEGF
agents and feto-maternal complications. From the available
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evidence, bevacizumab given within 5 weeks of pregnancy
has caused more problems than when given after 5
gestational weeks.*®! In the case of miscarriage reported by
Sullivan et al.,l the woman had risk factors of diabetes and
hypertension. Ranibizumab given in pregnant women during
the 3™ trimester for CNVM has been reported to be without
any adverse effect for the mother or fetus.[®**! Thus, calculation
of the time of injection from last menstrual date to the time
of conception is important. Careful counseling and advice for
injection should be done only when the benefit to the mother
outweighs the risk to the fetus. RESTORE extension study!®!
demonstrated that visual acuity at 3 years in those who had
delayed injections by 12 months was similar to those who had
prompt treatment. Hence, withholding anti-VEGF treatment
during pregnancy for 6-9 months may not severely affect the
vision.

Chan ef al. recommended parsplana vitrectomy (PPV)
for nonclearing VH, PPV with scleral buckle (SB) + C3Fb
or silicone oil for combined TRD and rhegmatogenous
RD in the postpartum period. Surgery can be performed
under local anesthesia. Among local anesthetics, lidocaine,
etidocaine, and prilocaine hydrochloride are classified
under categories A and B in FDA and hence are redeemed
safe. Bupivacaine and mepivacaine are class C category
drugs that can cause fetal bradycardia and hence should
be avoided in pregnancy. Subtenons injection of anesthesia
has been advocated for vitrectomy and SB during pregnancy
by Errera et al.l"

Recommendations

I. Gestational diabetes: Diabetic retinopathy screening is not
required and does not pose an increased risk for DR during
pregnancy.®]

II. Pregnant patients with preexisting diabetes

1. Preconception
¢ Theneed for DR examination before, during pregnancy,

and up to 12 months after delivery should be
informed. 1882

e Dilated and comprehensive eye examination at the first
appointment (unless in the last 6 months) for those who
seek preconception care.

e Rapid optimization of blood sugar control should be
deferred until retinal examination and assessment.

e Statins and drugs that block the renin—-angiotensin
system should be stopped before conception or at the
first antenatal visit if still being taken.

¢ Blood glucose in those with severe NPDR and PDR before
conception should be reduced slowly to near normal over
a 6-month period.

e The importance of controlling risk factors before and
during pregnancy and maintaining a target HbA1C as
close to normal as possible should be explained.

e Postponement of pregnancy can be discussed until the
ocular disease is treated and stabilized.

e In case of DME, indications and treatment should
be followed as usual. If need for anti-VEF or
triamcinolone is indicated, then contraception
1 month before, during, and 3 months after the last
treatment should be advised.

2. During pregnancy

e Retinal examination at first antenatal visit with
tropicamide drops and with digital imaging (unless in
the last 3 months) — NICE®

e Retinal examination should be considered at 28 weeks if the
first examination was normal — NICE, RCO, and ICO®°1%21

® Retinal assessment should be performed at 16-20 weeks
if any DR was present at the initial visit - NICE, RCO,
and ICO[89,91,92]

e Retinal examination should be done soon after conception
and in the first trimester (AAO PPP and ADA)®#"

e Those with no or minimal NPDR should be evaluated
at first and third trimester, those with mild retinopathy,
every trimester and those with moderate to severe and
PDR every month (ADA)®!

* No to mild or moderate NPDR - every 3-12 months and
severe NPDR or worse — 1-3 months (AAO PPP)®

¢ DR should not be a contraindication for rapid blood
glucose control in those with high HbA1C in early
pregnancy (ADA, NICE, RCO, and ICO)®#88991921

e Laser treatment should be considered to prevent vision
loss during preconception and in those with high-risk
PDR (within four weeks), center-involving DME (focal
or macular grid laser or can be observed throughout
pregnancy and postdelivery) and severe NPDR (if only
one eye) during pregnancy (ADA)®!

e Anti-VEGF and triamcinolone can be avoided during
pregnancy for fear of teratogenicity.

¢ DR should not be considered as a contraindication
to vaginal delivery. However, in women with
untreated PDR, vaginal delivery can be associated
with retinal and vitreous hemorrhage. Hence,
assisted second stage delivery or caesarian delivery
should be considered by liaising with the obstetrician
and ophthalmologist (ADA, NICE, RCO, and
ICO)[88/89/91/92]

e Women diagnosed with pre-proliferative DR during
pregnancy should be counseled for a routine follow-up
for at least 6 months postdelivery and in general up to
1 year postpartum (ADA, RCO)®#1

3. After delivery

e Dilated retinal examination should be considered
1-2 months after delivery in women with treated or
untreated DME and those with mild, moderate, or
severe NPDR during pregnancy and followed up until
12 months. Management and further follow-up should
be based on the findings.™

(Recommendations are based on IDF, NICE, ADA, I1CO,
RCO, AAO-PPP, WHO - South-East Asia, Management
of DR and diabetic eye disease in India by London School
of Hygiene and Topical Medicine, The Queen Elizabeth
Diamond Jubilee Trust, and Indian Institute of Public Health,
Hyderabad).

IDF - International Diabetes Federation.
ICO - International Council of Ophthalmologists.
RCO - Royal College of Ophthalmologists.

AAOPPP- American Academy of Ophthalmology — Preferred
Practice Patterns.
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Conclusion

Understanding the prevalence and risk factors causing
pathogenesis in DR in pregnancy is essential for proper
management, screening, and counseling for future pregnancies.
This will in turn pave for a safe maternal and fetal outcome.
Managing DR in a pregnant woman poses a big challenge.
Control of sugars and associated risk factors is the mainstay
of treatment. With the advent of lasers, pre-proliferative
DR, PDR, and DME can be managed effectively. Intravitreal
steroids can be considered for refractory DME after discussing
the pros and cons, preferably in the 2" or 3™ trimester.
Anti-VEGF agents can be withheld because of lack of evidence
to support their use or considered as a last resort after proper
counseling preferably during the latter half of pregnancy.
Mode of delivery, choice of anesthesia, and the anesthetic
agent for cesarian as well as retinal surgeries should be
explained clearly to patients. Additional emphasis should be
given for following up during the postpartum period. Thus, a
methodical approach will mitigate the concerns and adverse
outcomes regarding managing DR in pregnancy.
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