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Risk assessment and intervention advances for diabetic
retinopathy in pregnant women with hyperglycemia

Abstract
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Shantou 515041, China)

Gestational hyperglycemia—encompassing prediabetes, pregestational diabetes mellitus (PGDM), and
gestational diabetes mellitus (GDM)—has shown a rising global prevalence, representing a major challenge in
perinatal care. Diabetic retinopathy (DR), a critical ocular complication, not only threatens maternal vision but
also is closely associated with adverse perinatal outcomes including fetal growth restriction and preterm birth.
Pathophysiologically, hyperglycemia is the fundamental driver of DR, while pregnancy-associated hormonal
fluctuations, hemodynamic changes, and oxidative stress further accelerate the progression of retinal
vasculopathy. Although systematic risk assessment frameworks based on DR/diabetic macular edema (DME)
grading and targeted screening technologies have been established, clinical practice faces persistent challenges:
international guideline discrepancies, insufficient safety evidence for therapeutic interventions, and limited
accessibility of advanced screening tools at the primary care level. This review systematically delineates the core
pathological mechanisms of DR in pregnant and postpartum women with gestational hyperglycemia,
characterizes ocular risk profiles across distinct populations (prediabetes, PGDM, GDM), and synthesizes
advances in multidimensional interventions—including stratified screening strategies, metabolic control
(glucose, blood pressure, glycated hemoglobin [HbAIc]), lifestyle modification, pharmacotherapy (insulin as the
first-line agent), ocular-specific treatments (laser photocoagulation, anti-VEGF therapy, vitrectomy), and
delivery mode selection. The aim is to provide a comprehensive evidence base for clinical management and offer
new directions for future guideline standardization, safety data supplementation, and optimization of
community-level practice.
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Table 1 Comparison of three major grading systems for diabetic retinopathy

PR B ICDRM HHEFERI /729t  ETDRS/ (4 R)

ol RAFAE

JoRsAE  JCH DR — 10~12%%
IREFNPDR % NPDR T it 204%
rhENPDR HJ#NPDR IE:0 35, 43, 47%%
HJENPDR HJ#ENPDR T 34 53A~53E%%

PDR PDR IV~ VI

Tt
A B 988
FATERUNAS R, H R T HEENPDR
W2 LU AE—RIN . 4G RN 14 22 T-204b/

24 LA R BRA K ER R A 2/
VAL R FRA 2240 I 58 P9 Aol 4 S5

61,65, 71,75, 81, 852 HIBISARTUM . HrAMAETEAL . PLRIIERT H il H 2 /D LRMALE

DR, HERIHLMIGAL ; NPDR, ARG RIBE RO IR AE ;. PDR, 3 A= SO FRA P R0 B 22
DR, diabetic retinopathy; NPDR, non-proliferative diabetic retinopathy; PDR, proliferative diabetic retinopathy.
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Table 2 International grading standard for diabetic macular edema

JrERE HRJEEAG AL
JCH].DME Jr AR S A I BT ) R ol s J 2 i Aaf P 72 1
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HhuAZ ZRIDME

AP RE K i X S A 2R % B B o 1T X 3

PP REEK A X S 2 3R % B B o [T DX B

DME, BRI PEEBEK M.

DME, diabetic macular edema.
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Table 3 Ocular risk profiles and fundus screening intervals in different populations with hyperglycemia in pregnancy

NBEA AR IRUSSARFIE rhAR B S N TR K R IR 2255 E bR e B
GDM i TG R EE DR, ARSI
i FEIAFENERE MR PRIFZIE LB T RE Y AR LA O A 2ok ZH 1 JC T R AG A
IR0 FEE ST PR 2, A A XL A1
REHNTE
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WG  NPDR %ﬂlﬂﬂ%ﬁiﬁiﬁ%o.‘eﬁﬁgs‘lgma
a1 e T SRR s 2
’ - ZH TR IR A A 22 B . MeXT ARk
LN N 82D O 2= & 19 v S W 4L
JEDR ot EDRuAEFNPDRAGPGDM% T
P, 2% B0 DRV A, PRIRVAEN : BTN SALE
sz B SR ICREAY AR O] AT 3% PIRVEN: EOUREER - 7E3~6 1K, AR
NPDR SRR b TR K T FH A . 77 E VAR H AR W4 R Tl B
WIbR A IR 4E )G .
PR AR » TIDMEH . KIE54ER, &
PGDM HENPDRZPDRIYEZRTIRH B,  TCDREIZENPDRAF6~12 4> 4EHEFT1K
T gpenppr T OMEENPDREF LR 1K T2DMEH : B2 )5 S EP T
- PDRIA2950%, 23z 23k 1 EENPDR%EE3~61 H 11k #, IR B PRI TR
—&Mm HENPDRAE3A H 1k ZZEHEFNPDR: f3~124
AIFRE X Wbz B ALk
o = v SF Vst AN
PORIBLRIBEIE M SE, 5 TR I NPPRIEDR: 131
PDR MR HIHIRUN . 7 R *

PR, EECE A

GDM, ITRIAMEPRY; PGDM, ZHiHEFRYE; TIDM, 1EUMEPRHG; T2DM, 2FUBESRIG; NPDR, 3EIGA: BUBEFR 0 R IR0

285 PDR, 344 ROME PRI BB 22

GDM, gestational diabetes mellitus; PGDM, pregestational diabetes mellitus; T1DM, type 1 diabetes mellitus; T2DM, type 2 diabetes
mellitus; NPDR, non-proliferative diabetic retinopathy; PDR, proliferative diabetic retinopathy.
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Figure 1 flow chart of assessment-technology selection
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