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Abstract

Aims/hypothesis We studied the progression of diabetic
retinopathy during pregnancy in women with type 2
diabetes.

Methods Fundus photography was performed at median 10
(range 6-21) and 28 (27-37) gestational weeks in 80 of 110
(73%) consecutively referred pregnant women with type 2
diabetes. Diabetic retinopathy was classified in five stages.
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Progression was defined as at least one stage of deteriora-
tion of diabetic retinopathy and/or development of macular
oedema on at least one eye between the two examinations.
Macular oedema was defined as retinal thickening and/or
hard exudates within a diameter of 1,500 um in the macula
area.

Results Diabetic retinopathy, mainly mild, was present in
11 (14%) women in early pregnancy. Median duration of
diabetes was 3 years (range 0-16 years). At baseline,
HbA . was 6.4% (1.0) (mean [SD]), systolic BP 121 (13)
and diastolic BP 72 (9) mmHg. Prior to pregnancy, 22
(28%) women had been on insulin treatment. During
pregnancy 74 women (93%) were treated with insulin and
11 (14%) with antihypertensive medication. Progression of
diabetic retinopathy was observed in 11 (14%) women.
Progression was mainly mild, but one woman with poor
glycaemic control and uncontrolled hypertension progressed
from mild retinopathy to sight-threatening retinopathy
with proliferations, clinically significant macular oedema
and impaired vision in both eyes. Progression of diabetic
retinopathy was associated with a longer duration of
diabetes (p=0.03) and insulin treatment before pregnancy
(p=0.004).

Conclusions/interpretation Despite a low risk of progres-
sion of retinopathy in pregnant women with type 2
diabetes, sight-threatening deterioration did occur.

Keywords Antihypertensive therapy - Diabetic retinopathy -
Pregnancy - Type 2 diabetes

Abbreviations

CSMO  Clinically significant macular oedema
SMPG  Self-monitored plasma glucose

UAE Urine albumin excretion
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Introduction

Pregnancy-induced deterioration of diabetic retinopathy is
well described in type 1 diabetes [1]. The risk of
progression of diabetic retinopathy during pregnancy is
generally regarded to be similar for type 1 and type 2
diabetic patients, but data supporting this assumption are
few. The prevalence and progression of diabetic retinopathy
in pregnancy complicated by type 2 diabetes have hardly
been investigated hitherto [2—4].

The number of pregnant women suffering from type 2
diabetes is increasing [3, 5, 6]. In urban Northern European
areas up to 50% of the pregnant women with pregestational
diabetes currently have type 2 diabetes [3], making concern
at the risk of pregnancy-induced progression of diabetic
retinopathy in these patients highly relevant.

Preliminary results from our own centre suggest that less
attention is focused on the risk of pregnancy-induced
progression of diabetic retinopathy in women with type 2
diabetes than in those with type 1 diabetes [4]. Despite
diabetic retinopathy prevalence of 18%, only 60% of
pregnant women with type 2 diabetes had the two
recommended eye examinations performed in pregnancy [4].

In a large Japanese study, the prevalence of diabetic
retinopathy in pregnant women with type 2 diabetes was
28%, with 2% receiving laser treatment during pregnancy
[2]. In another study, diabetic retinopathy in pregnant
women with type 2 diabetes was described briefly, i.e.
retinal status was determined at least once in more than
80% of the women [3].

Pregnant women with type 2 diabetes often have a
relatively short known duration of diabetes and relatively
good glycaemic control as measured by HbA,. at first
pregnancy visit [3, 5]. This might be associated with a low
risk of progression of diabetic retinopathy during pregnancy.
However, pregnant women with type 2 diabetes often come
from deprived areas where the risk of several complications
to pregnancy is increased [3]. In addition regular attendance
at a diabetes clinic, pregnancy planning and diabetic
retinopathy screening are less frequent, which may lead to a
more pronounced risk of progression of diabetic retinopathy.

The aim of this study was to document the prevalence
and progression of diabetic retinopathy in an unselected
population of pregnant women with type 2 diabetes using a
standardised photoscreening technique.

Methods

We studied all singleton pregnancies from July 2003 to
September 2008 in women with type 2 diabetes who had
been referred to Rigshospitalet before 20 gestational weeks
and delivered after 22 gestational weeks. The area of referral

was Eastern Denmark and the Faroe Islands, with a
population of approximately 2.50 million. If a woman
delivered more than once in the study period, only the last
pregnancy was included, leaving 110 eligible participants.
Women whose medical record could not be identified (n=2) or
in whom less than two ophthalmological examinations were
performed during pregnancy (n=28) were excluded, leaving
80 women for the present study. The study was carried out in
accordance with the Declaration of Helsinki (2000).

Ophthalmological examinations were performed on
dilated pupils by photoscreening. Photos were taken by a
specially trained nurse, as a part of our routine practice,
twice in pregnancy, i.e. at the first pregnancy visit at a
median of 10 (range 6-21) and at 28 (27-37) weeks. After
dilatation a minimum of three fundus photographs of each
eye were taken, including one macular-field with the optic
disc positioned nasal in the horizontal plane, one nasal
peripheral with the optic disc positioned temporal on the
horizontal plane and one temporal with the macula
positioned nasal on the horizontal plane. We used a high-
resolution digital camera (FF450 plus IR; Carl Zeiss
Meditec, Jena, Germany) at an angle of 50 degrees. If the
specially trained nurse who took the pictures detected more
than mild non-proliferative retinopathy, another four pic-
tures covering the periphery were taken. The camera-
backpart was an H5 (Phase One, Frederiksberg, Denmark)
with a spatial resolution of 2,256x2,023 corresponding to
5x10° pixels. In a few cases photoscreening was not
performed, and an experienced ophthalmologist performed
the eye examinations.

Diabetic retinopathy was classified in five stages
(Table 1) based on the classification of Wilkinson et al.
[7]. Grading of pictures and possible additional eye
examinations were performed by the same trained ophthal-
mologist (C. S. Laugesen), who has extensive experience in
the examination of diabetic retinopathy in pregnant women
and a long-lasting close collaboration with our centre.
Diabetic macular oedema was defined as retinal thickening
and/or hard exudates within a diameter of 1,500 um from
the centre of the macula. Presence of diabetic macular
oedema was graded separately and classified as clinically
significant macular oedema (CSMO) if significant changes
were present within 500 pm from the macular centre,
foveola [8] or, in the remaining cases, mild to moderate
diabetic macular oedema (Table 1). Presence of CSMO was
verified by slit lamp biomicroscopy in all cases. The
diagnosis of mild to moderate macular oedema was based
on photoscreening alone.

Vision was assessed by Snellen’s chart as best corrected
visual acuity with stenopedic opening. Visual acuity of 6/6
corresponds to 1.0. Loss of visual acuity was defined as a
decrease of >0.2 of visual acuity during pregnancy on at
least one eye.
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Table 1 Five-stage disease severity classification for diabetic retinopathy and definition of diabetic macular oedema

Stage Definition

Five-stage disease severity classification for
diabetic retinopathy
No diabetic retinopathy

Mild non-proliferative diabetic retinopathy

Moderate non-proliferative diabetic
retinopathy

Pre-proliferative diabetic retinopathy

None of the listed criteria below
<10 punctiform intraretinal haemorrhages and/or microaneurysms in one quadrant of retina

>10 punctiform intraretinal haemorrhages and/or microaneurysms in a quadrant of retina
and/or a varying number of hard exudates and/or 1-10 cotton wool spots

>20 intraretinal haemorrhages in each of four quadrants of retina, >10 cotton wool spots

and/or intraretinal microvascular angiopathies (IRMA) and/or venous beading

Proliferative diabetic retinopathy

Definition of diabetic macular oedema
No macular oedema
Mild-to-moderate macula oedema
CSMO

Neovascularisation and/or larger preretinal/vitreous haemorrhage

None of the listed criteria below
Thickening of the retina and/or hard exudates within 500—1,500 pm of the centre of the macula

Thickening of the retina and/or hard exudates within 500 pm of the centre of the macula

Progression was defined as at least one stage of
deterioration of diabetic retinopathy and/or development
of diabetic macular oedema on at least one eye. Progression
from no retinopathy to mild retinopathy was also regarded
as progression of diabetic retinopathy. Sight-threatening
progression was defined as loss of visual acuity and/or need
of laser treatment during pregnancy due to proliferative
changes or presence of CSMO. The eye with the worst
stage of deterioration in diabetic retinopathy determined the
stage of diabetic retinopathy in each woman. Eye exami-
nations were performed more frequently on the basis of
individual judgment, mainly with repeated photoscreening
within 4 to 6 weeks, if progression of at least two stages of
retinopathy and presence of preproliferative or proliferative
diabetic retinopathy or CSMO were found. Poor metabolic
control or elevated blood pressure also led to more frequent
photoscreening. Laser therapy was performed if new
proliferations occurred. In the event of sight-threatening
diabetic retinopathy, postpartum follow-up was performed
with evaluation of visual acuity to determine whether the
visual loss was temporary or permanent. Photoscreening
was performed in 151 (94%) of the 160 ophthalmological
examinations. The remaining nine examinations were
performed for practical reasons by slit lamp biomicroscopy
and were mainly in women without diabetic retinopathy. Of
these nine, four examinations were at first pregnancy visits
and five at 28 weeks. The 11 women with progression of
diabetic retinopathy during pregnancy were all photo-
screened at first pregnancy visit and at 28 weeks. Double
grading of the same pictures by two independent ophthal-
mologists was not performed.

The diagnosis of diabetes was based on the referring
physician’s examinations, mainly two fasting plasma
glucose values exceeding 7 mmol/l. Women with type 1
diabetes or cystic fibrosis were excluded and the remaining
women were classified as type 2 diabetes.

@ Springer

The women were followed as outpatients every 1 to
2 weeks, mainly at our centre, unless the patient lived a
long distance away, in which case some of the diabetes
visits were performed at a local diabetes clinic. Diabetes
treatment was diet, either alone or combined with insulin.
The majority of the women were being treated with basal—
bolus insulin regimen (actrapid and insulatard), but 23
(31%) of the insulin-treated women were on a mixture of
fast- and intermediate-acting insulin twice daily (mixtard)
throughout pregnancy.

The women were instructed to register their self-
monitored plasma glucose (SMPG) readings four to seven
times daily in diabetes diaries and to adjust their insulin
dose to maintain a preprandial SMPG in the range of 4.0 to
6.0 mmol/l, a 90 min postprandial SMPG of 4.0 to
8.0 mmol/l and a pre-bedtime SMPG of 6.0 to 8.0 mmol/l.
The aim was to achieve HbA;. below 6.0% in late
pregnancy. HbA . was assayed by a latex immunoagglu-
tination inhibition method using only the same analyser
(DCA 2000; Bayer, Newbury, UK). Normal HbA;,
ranges were 4.7% to 6.3% outside pregnancy, 4.5% to
5.7% in early pregnancy and 4.4% to 5.6% in late
pregnancy [9].

Blood pressure was measured with a digital blood
pressure monitor (A&D Instruments, Abingdon, UK) in a
sitting position after 5 to 10 min of rest. Guidelines for
initiation of antihypertensive therapy during pregnancy
were blood pressure >135/85 mmHg and/or urine albumin
excretion (UAE) > 300 mg/24 h. Methyldopa was the first-
choice antihypertensive agent, with labetalol and/or nifed-
ipine being added when indicated [10].

UAE was analysed by an enzyme-linked immunosorbent
assay [11]. When 24-h urine samples were not available,
albumin/creatinine mass ratio was performed in a random
urine sample [10]. Elevated albumin excretion was defined
as UAE >30 mg/24 h.
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Estimation of gestational age was based on early
ultrasound scanning. Preterm delivery was defined as
delivery before 37 weeks.

Pre-eclampsia was defined as blood pressure above 140/
90 mmHg and proteinuria (>1+) on a sterile urinary dipstick
or proteinuria of >300 mg/24 h (proteinuria of 300 mg/24 h
approximates to UAE of 190 mg/24 h) after 20 gestational
weeks [10].

Data are given as mean (SD), median (range) or numbers
(%). Statistical analyses were performed using unpaired
t test as well as Fisher’s exact test as appropriate. Women
with regression of diabetic retinopathy were included in the
group with no progression. Differences were considered to
be statistically significant at a two-sided p value of p<0.05.

Results

Diabetic retinopathy was present in 11 (14%) women in
early pregnancy and progressed during pregnancy in 11
(14%; Table 2). The cases of retinopathy progression were
mainly mild (Tables 2 and 3), with new-onset of diabetic
retinopathy occurring in eight women. However, one
woman developed sight-threatening diabetic retinopathy in
both eyes (Table 3).

At first pregnancy visit the diabetic women were
generally well controlled with HbA;. of 6.4% (1.0%)

(mean [SD]) and blood pressure of 121 (13)/72 (9) mmHg.
Median duration of diabetes was 3 (range 0—16) years.

Of the eleven women with progression, seven (64%) had
been on insulin before pregnancy compared with 15 of the
69 (22%) women without progression (p=0.004). The
majority of the women not treated with insulin at referral
initiated insulin treatment within few weeks. Only six (8%)
women remained on diet alone during the entire pregnancy.

Women with progression of diabetic retinopathy during
pregnancy were characterised by longer duration of
diabetes (p=0.03), higher prevalence of insulin treatment
prior to pregnancy (p=0.004) and a trend towards higher
HbA . at baseline (p=0.07) compared with women without
progression (Table 2).

During pregnancy glycaemic control improved in
patients with and without progression of diabetic retinop-
athy, leading to a similar level of HbA | close to the goal of
treatment from 20 weeks and in the remaining part of
pregnancy (Table 4). The decrease in HbA . from baseline
to 34 weeks was significantly larger in women with
progression than in those with no progression of diabetic
retinopathy (1.5% [1.1] vs 0.7% [1.0], p=0.04).

Among the women without progression of diabetic
retinopathy, five had been well controlled on antihypertensive
treatment, mainly ACE inhibitors and labetalol, prior to
pregnancy (Table 5), changing to methyldopa in early
pregnancy or continuing on labetalol. Another five women

Table 2 Baseline clinical

characteristics of 80 pregnant Characteristic No progression Progression p value
women with type 2 diabetes in ]
relation to progression of Number of patients, n (%) 69 (86) 11 (14)
diabetic retinopathy Age (years) 32.5(5.3) 33.0 (5.8) 0.79
Duration of diabetes (years) 3.3 (2.8) 6.7 (4.6) 0.03
BMI before pregnancy (kg/mz) 32.4 (7.3) 30.7 (4.6) 0.31
HbA,. (%) 6.4 (1.0) 72 (1.2) 0.07
Pre-pregnancy glucose-lowering treatment 0.004°
None () 28 4
Oral (n) 26 0
Oral + insulin (n) 6 2
Insulin (n) 9 5
Smokers, n (%) 11 (16) 4 (36) 0.13
Systolic BP (mmHg) 121 (13) 125 (18) 0.50
Values are mean (SD) unless Diastolic BP (mmHg) 72 (9) 76 (10) 0.18
otherwise stated, using data 4 b (©
from first pregnancy visit at 10 UAE >30 mg/24 h, n (%) 5 1) 0.89
(6-21) weeks, unless indicated Antihypertensive treatment before pregnancy, n (%) 5(7) 0 (0) 0.36
otherwise Retinopathy, n 0.16"
*For insulin (insulin, oral + None 61 8
%nsul%n) compa.red with no Mild NPDR 6 1
insulin (oral, diet) before
pregnancy; °for no retinopathy Moderate NPDR 2 2
compared with some degree of Preproliferative NPDR 0 0
retinopathy Proliferative retinopathy 0 0
NPDR, non-proliferative Macular oedema, n (%) 23) 0 (0) 0.57

diabetic retinopathy
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Table 3 Stage of retinopathy for 160 eyes at times indicated in 80 women with type 2 diabetes

Examination at 28 weeks Examination in early pregnancy

No DR Mild NPDR Moderate NPDR Preproliferative NPDR Proliferative DR
No DR 132 4 1 0 0
Mild NPDR 6 4 0 0 0
Moderate NPDR 7 0 3 0 0
Preproliferative NPDR 0 1 0 0 0
Proliferative DR 0 2 0 0 0

DR, diabetic retinopathy; NPDR, non-proliferative diabetic retinopathy

initiated antihypertensive treatment, mainly with methyldopa,
during pregnancy at a median of 33 weeks (range 19-35).
One woman developing sight-threatening diabetic reti-
nopathy during pregnancy is briefly described in the
following. After 5 years of diabetes she had an unplanned
pregnancy. On inclusion at 6 weeks, HbA,. was 13.2%,
blood pressure 168/97 mmHg, UAE 209 mg/mmol (albu-
min/creatinine ratio) and photoscreening showed mild non-
proliferative diabetic retinopathy and visual acuity of 1.0 in
both eyes. After initiation of treatment with diet, insulin and
methyldopa at 6 weeks, HbA,. decreased to 7.8% at
10 weeks, to 5.4% at 22 weeks, remaining at that level
until delivery without episodes of hypoglycaemia. Initially
compliance with the antihypertensive treatment was sub-
optimal. At 15 weeks the patient’s vision was temporarily
impaired to 0.3 on the best eye due to development of
CSMO documented with photoscreening and slit lamp
biomicroscopy. Proliferations were detected at 19 weeks
and panretinal laser therapy was given in the peripheral
fundus at 21 and 34 weeks. From 22 weeks onwards the
patient was compliant with the antihypertensive treatment
and became normotensive on methyldopa, labetalol and
thiazid. At 35 weeks she developed preeclampsia and was
delivered by Caesarean section. At 1 week postpartum
visual acuity was 1.0 and 0.7, respectively. Due to
progression of the macular lesions, the patient received

laser treatment in the macular region of the left eye 1 month
after pregnancy. The proliferations and macular oedema on
the right eye have now fully regressed.

Two women with mild to moderate macular oedema and
normal visual acuity in early pregnancy experienced
regression of diabetic retinopathy during pregnancy; their
HbA | levels declined from 6.7% to 6.4% and from 7.7% to
5.0%, respectively.

The prevalence of preeclampsia and preterm delivery was
similar in women with and without progression (Table 5).
One woman without progression experienced a stillbirth at
39 weeks.

Diabetes duration, the occurrence of diabetic retinopathy
and the pregnancy outcome in the 28 excluded women with
less than two eye examinations during pregnancy were
comparable with the included women (data not given).

Discussion

In an unselected population of pregnant women with type 2
diabetes, diabetic retinopathy was present in early pregnancy;
retinopathy progressed during pregnancy in 14% of these
women. Progression of diabetic retinopathy was mainly mild,
but sight-threatening diabetic retinopathy was seen in one
woman with poor pre-pregnancy glycaemic control, low

Table 4 Glycaemic control and

blood pressure during pregnancy DR per clinical variable

Mean gestational weeks

in women with progression of

retinopathy (n=11) compared 10 weeks 14 weeks 22 weeks 28 weeks 34 weeks

with women without progres-

sion of diabetic retinopathy HbA¢ (%)

(n=69) No progression 6.5 (1.1 6.0 (0.7) 5.5 (0.5) 5.6 (0.6) 5.7 (0.6)

Progression 7.2 (1.2) 6.3 (0.7) 5.4 (0.5) 5.5(0.5) 5.7 (0.6)
lic BP H

Data are given as mean (SD); Systolic (.mm & a

there were no significant No progression 121 (11) 124 (13) 120 (12) 122 (14) 125 (16)

differences between progression Progression 123 (17) 125 (15) 124 (15) 122 (10) 123 (18)

a.nd no'progression at any Diastolic BP (mmHg)

?mepomt No progression 71 (9)°* 74 (9) 71 (8) 72 (9) 75 (9)
n=52-55 Progression 77 (10) 7509) 75 73.) 5O

DR, diabetic retinopathy
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Table 5 Pregnancy-induced ] . .
clinical characteristics in Variables No progression Progression p value
relation to progression of
diabetic retinopathy in Pregnancy glucose-lowering treatment () 0.04*
80 women with type 2 diabetes Diet alone 6 0
Diet + insulin after 10 weeks 14 0
Insulin at 10 weeks 34 4
Insulin before pregnancy 15 7
Insulin dose (IU/kg) at 34 weeks 1.14 (0.83) 1.41 (0.71) 0.30
Weight gain from pre-pregnancy to 34 weeks (kg) 11.9 (6.1) 12.0 (6.7) 0.95
Antihypertensive treatment (1) (59, 5, 5) (10, 1, 0) 0.63°
Values are mean (SD) unless None 59 10
otherwise stated Added duri s .
?Insulin treatment compared ) e¢ during pregiancy
with no insulin treatment at Since pre-pregnancy 5 0
10 weeks; °no antihypertensive Preeclampsia, n (%) 4 (6) 19 0.68
treatment at all compared Premature delivery, n (%) 12 (17) 327 0.44

with antihypertensive treatment

compliance to treatment and hypertension in the first part of
pregnancy.

One strength of the study is that the population was an
unselected cohort and that the retinopathy status of women
excluded was taken into account. Another strength is that
grading of the fundus photography was performed by the
same ophthalmologist with access to both sets of photo-
graphs using standardised assessment of diabetic reti-
nopathy including macular oedema. In addition measures
of glycaemic control as well as blood pressure were
carefully documented throughout the pregnancies.

A limitation of this study is that only 73% of the women
had the available ophthalmological examinations during
pregnancy and that postpartum examinations were only
performed in one woman with sight-threatening diabetic
retinopathy. Development of diabetic retinopathy in late
pregnancy and postpartum may be important [12], but a
recent study suggests that this is not a major issue [13]. The
relatively small sample size makes it impossible to analyse
the independent roles of pre-pregnancy and intra-pregnancy
changes in HbA,., blood pressure and smoking. An age-
matched control group of non-pregnant women with similar
duration of type 2 diabetes and serial photoscreenings
performed in a similar way was not possible to obtain. The
role of pregnancy for the progression observed can therefore
not be evaluated in this study. The number of pregnant and
non-pregnant women included in a comparative study needs
to be very high in order to evaluate this question properly.
The examinations of the photoscreening pictures were
performed by our experienced ophthalmologist, which is a
good reflection of the routine clinical situation. An exami-
nation of the pictures by two independent observers blinded
to patient characteristics could have improved the accuracy
of picture grading.

Presence of macular oedema in early pregnancy in
women with type 1 diabetes has been associated with

sight-threatening deterioration of retinopathy during preg-
nancy [14]. It is therefore surprising that the two women
with macular oedema in early pregnancy in the current
study regressed during pregnancy. However, the numbers
are too small to make any firm conclusions.

In early pregnancy the majority of women had no or mild
retinal changes, which is comparable to previous reports on
women with type 1 diabetes with similar duration of diabetes
[14, 15]. The risk of progression of diabetic retinopathy in
women with type 2 diabetes in the current study seems to be
lower than in women with type 1 diabetes [15]. However,
since sight-threatening deterioration of diabetic retinopathy
occurred in one pregnant women with type 2 diabetes in the
current study and in a woman with type 2 diabetes described
by us in a previous cohort [4], as well as in a Japanese study
of women with type 2 diabetes [2], the risk of progression
cannot be ignored.

The woman with pregnancy-induced sight-threatening
diabetic retinopathy had extremely poor glycaemic control
and untreated hypertension related to presence of diabetic
nephropathy in early pregnancy. This type of patient does
not occur frequently, but all centres probably have an
incompliant patient like this from time to time. This single
case of progression to proliferative retinopathy suggests
that rapid improvement of glycaemic control and blood
pressure could be responsible for progression of retinopathy
during pregnancy in patients with poorly controlled glycaemia
before pregnancy.

In the group as a whole no statistically significant asso-
ciations between progression of diabetic retinopathy or blood
pressure and baseline levels of HbA ;. were found. This might
be due to the relatively small material giving a high risk of
type 2 error; it could also be due to the fact that the included
women had sufficiently tight glycaemic control in early
pregnancy to prevent this association from becoming
evident. In women with type 1 diabetes an association of
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high levels of HbA,. and blood pressure with pregnancy-
induced progression of retinopathy is well described [16,
17], but in a study with sufficiently strict glycaemic control
this was not found [18]. Optimising glycaemic control before
pregnancy in type 1 diabetes is associated with a tendency
towards less progression compared with non-optimising of
glycaemic control until pregnancy is confirmed [19]. In the
current study, the decrease in HbA;. from baseline to
34 weeks was significantly larger in women with progres-
sion of diabetic retinopathy. This underlines the importance
of lowering HbA;. before pregnancy. Strict metabolic
control is of uppermost importance for the outcome of
pregnancy, since the occurrence of preeclampsia, preterm
delivery and stillbirth is related to poor metabolic control
[20-23]. The prevalence of perinatal mortality tended to be
lower in this cohort than in previous observations from our
centre [5]. The low incidence of severe progression of
retinopathy during pregnancy observed by us in women
reaching an average HbA,. of 5.6% from pregnancy week
20 is reassuring for continuing a strategy of strict metabolic
control. It is well established that strict metabolic control
prevents progression of retinopathy in type 1 [24] and type 2
diabetes [25]. However, it has been reported that a minority
of diabetic patients with type 1 diabetes can develop
significant sight-threatening deterioration of diabetic retinop-
athy in association with initiation of strict glycaemic control
in the pregnant [26] and in the non-pregnant state [27]. In the
long run, it seems that even these patients with early
worsening of retinopathy benefit from strict metabolic
control [28]. It remains a matter for speculation whether
less strict metabolic control during pregnancy should be
aimed for in selected pregnant women with poor metabolic
control and a high risk of severe progression of retinopathy.

Pregnancy-induced progression of retinopathy was asso-
ciated with indicators of more severe type 2 diabetes as
reflected by increased diabetes duration and the need for
insulin treatment prior to pregnancy. This relation to diabetes
duration is also seen in type 1 diabetes [18, 29, 30]. Taking
into account that the known duration of diabetes was
shorter in this population of pregnant women with type 2
diabetes and comparing the retinopathy data of a population
of pregnant women with type 1 diabetes investigated by the
same method in the same centre [14], we estimate that the
risk of progression of diabetic retinopathy is comparable in
type 1 and type 2 diabetes.

The pathophysiological factors involved in pregnancy-
induced progression of retinopathy [1] are probably similar
in type 1 and type 2 diabetes.

Despite a low risk of progression of diabetic retinopathy
in pregnant women with type 2 diabetes, development of
sight-threatening diabetic retinopathy did occur. Screening
for diabetic retinopathy in pregnancy among women with
type 2 diabetes should therefore follow the same recom-
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mendations as those applying for women with type 1
diabetes.
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