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Abstract

Aims/hypothesis—This study aimed to determine, in women with gestational diabetes (GDM),
the changes in insulin sensitivity (Matsuda Insulin Sensitivity Index; ISogTT), insulin response
and disposition index (DI) from late pregnancy (34—37 weeks gestation, T1), to early postpartum
(1-5 days, T2) and late postpartum (6-12 weeks, T3). A secondary aim was to correlate the
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longitudinal changes in maternal lipids, adipokines, cytokines and weight in relation to the
changes in ISpgTT, insulin response and DI.

Methods—ISggTT, insulin response and DI were calculated at the three time points (T1, T2 and
T3) using the results of a 75 g OGTT. Adipokines, cytokines and lipids were measured prior to
each OGTT. Linear mixed-effects models were used to compare changes across each time point.
Changes in ISpgTT, insulin response and DI were correlated with changes in maternal adipokines,
cytokines and lipids at each time point.

Results—A total of 27 women completed all assessments. Compared with T1, ISggTT Was 11.20
(95% CI 8.09, 14.31) units higher at 1-5 days postpartum (p < 0.001) and was 5.49 (95% CI 2.38,
8.60) units higher at 6-12 weeks postpartum (p < 0.001). Compared with T1, insulin response
values were 699.6 (95% CI 957.5, 441.6) units lower at T2 (p < 0.001) and were 356.3 (95% CI
614.3, 98.3) units lower at T3 (p=0.004). Compared with T1, the DI was 6434.1 (95% CI 2486.2,
10,381.0) units higher at T2 (p= 0.001) and was 4262.0 (95% CI 314.6, 8209.3) units higher at T3
(p=0.03). There was a decrease in mean cholesterol, triacylglycerol, LDL-cholesterol and VLDL-
cholesterol from T1 to T2 (all p< 0.001), and an increase in mean C-reactive protein, IL-6 and
IL-8 from T1 to T2 (all p< 0.001). Mean leptin decreased from T1 to T2 (p=0.001). There was
no significant change in mean adiponectin (p = 0.99) or TNF-a (p=0.81) from T1 to T2. The
mean maternal BMI decreased from T1to T2 (p=0.001) and T3 (p < 0.001). There were no
significant correlations between any measure of change in ISogTT, insulin response and DI and
change in maternal cytokines, adipokines, lipids or weight from T1 to T2.

Conclusions/interpretation—In women with GDM, delivery was associated with
improvement in both insulin sensitivity and insulin production within the first few days.
Improvement in insulin production persisted for 612 weeks, but insulin sensitivity deteriorated
slightly. These changes in glucose metabolism were not associated to changes in lipids, leptin,
inflammation markers or body weight.

Trial registration—(ClinicalTrials.gov NCT02082301
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Introduction

Gestational diabetes (GDM) is a common metabolic complication of pregnancy, affecting
between 6% and 18% of all pregnancies in the USA depending on the criteria used for
diagnosis [1, 2]. Among women with a GDM-affected pregnancy, the postpartum prevalence
(4-20 weeks after delivery) of impaired glucose tolerance is 17-23% and of diabetes is 5—
14% [3-5]. The American College of Obstetricians and Gynecologists (ACOG) recommends
that women with a history of GDM have screening for diabetes at 6-12 weeks postpartum
[6]. Owing to the difficulties in completing postpartum screening for women who developed
GDM [7, 8], novel approaches, including screening prior to discharge during the delivery
hospitalisation, have been proposed [9-11]. However, before a change in current practice is
considered, a more robust evaluation of postpartum glucose metabolism and physiology is
needed for women affected by GDM. Historically, waiting until 6 weeks postpartum to

Diabetologia. Author manuscript; available in PMC 2020 June 08.


https://clinicaltrails.gov/ct2/show/NCT02082301

1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Waters et al.

Methods

Page 3

perform screening for diabetes was based on assumptions that pregnancy specific factors
(such as human placental lactogen, postpartum weight loss and other potential placental
mediated factors) that contribute to physiological insulin resistance during pregnancy will
resolve by 6-8 weeks postpartum [12-14]. However, there are limited data in the literature
to support this clinical practice.

Therefore, the purpose of this research was to prospectively assess glucose metabolism in
women diagnosed with GDM and examine the longitudinal changes in late pregnancy, 1-5
days postpartum and 6-12 weeks postpartum. We hypothesised that maternal Matsuda
Insulin Sensitivity Index (ISogTT), insulin response and disposition index (DI) would
improve immediately after delivery with a persistent improvement during the period 6-12
weeks postpartum. As a secondary aim we also assessed the longitudinal changes in
maternal lipids, adipokines, cytokines and body weight in relation to the changes in glucose
metabolism. We hypothesised that variations in postpartum glucose metabolism are
associated with changes in maternal adipokines, cytokines, lipids and weight, as many of
these factors are related to various aspects of glucose metabolism in non-pregnant
individuals [15, 16].

We conducted a prospective observational study in which study-eligible women diagnosed
with GDM completed a 75 g OGTT at three time points: at 34—-37 weeks’ gestation (Time 1:
T1), 1- 5 days postpartum, during the post-delivery hospitalisation (Time 2: T2), and again
at 6-12 weeks postpartum (Time 3: T3). Nurse coordinators identified women diagnosed
with GDM after 19 weeks of gestation based on a 100 g OGTT using the Carpenter—Coustan
criteria [17]. Women identified as meeting the following eligibility criteria were then
recruited with written informed consent: singleton pregnancy, =18 years of age, proficient in
English, not currently incarcerated, and no evidence of overt diabetes in the last 12 months
(defined as at least one of the following: an HbA; value 248 mmol/mol (6.5%); a fasting
blood sugar =7 mmol/l; or a random blood sugar >11.1 mmol/l, if confirmed with either a
fasting blood sugar =7 mmol/l, 2 h post-OGTT glucose >11.1 mmol/l or an HbA; =48
mmol/mol (6.5%) [18].

Eligible women who were willing to have a 75 g OGTT at all three time points (T1, T2 and
T3) to assess the changes in 1ISogTT, insulin response and DI in addition to fasting lipids,
adipokines and cytokines, were recruited at MetroHealth Medical Center, a tertiary academic
medical centre. Enrolled women became ineligible for participation if any of the following
occurred: stillbirth, delivery <34 weeks of gestation, clinical evidence of infection,
documented use of steroids within 7 days of the study visit, or documented use of glucose
control medication at any time post delivery. Study participants signed a written consent
form and were compensated for their time and travel. The study protocol and all data
collection documents were approved by institutional review boards at Battelle Memorial
Institute and MetroHealth Medical Center, Case Western Reserve University. The study was
registered under ClinicalTrials.gov identifier NCT02082301.
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Study OGTTs required an overnight fast with six blood samples drawn over the course of 2
h: =10 min, 0 min, 30 min, 60 min, 90 min and 120 min. All samples were assessed in
duplicate. Glucose concentrations were analysed using the glucose oxidase method (YSI,
Yellow Springs, OH, USA). Insulin concentration was assessed with ELISA (kit EZHI-14K,
EMD Millipore, Billerica, MA, USA) with the following CV: 0.1-17.1% at each time point
(-10, 0, 30, 60, 90 and 120 min). A fasting lipid profile (cholesterol, LDL-cholesterol,
VLDL-cholesterol, HDL-cholesterol and triacylglycerol) was measured in the hospital
laboratory before administration of the OGTT. Basal concentrations of 1L-8, IL-6 and TNF-
a in maternal plasma were measured using Quantikine ELISA kits according to the
manufacturer’s instructions (R&D Systems, Minneapolis, MN, USA) with the following
CVs: 0.2-11.9%, 0.3-12.3% and 0.1-14.8%, respectively. C-reactive protein (CRP)
concentration in maternal plasma was determined by using ELISA (Alpha Diagnostics, San
Antonio, TX, USA) according to the manufacturer’s instructions with CV 0.7-13.9%. Basal
adiponectin and leptin in maternal plasma were determined using ELISA kits (EMD
Millipore, Burlington, MA, USA) according to the manufacturer’s directions with CVs of
0.08-11.2% and 0.18-15.2%, respectively. The insulin, CRP and adipokines were batched to
avoid interassay variation. All study visits were completed through the MetroHealth Medical
Center clinical research units of the Clinical and Translational Science Collaborative at Case
Western Reserve University. At the completion of the study, all participants and their
obstetricians were provided with a letter including their 6 week results and information on
appropriate follow-up, as needed.

The results of the laboratory tests at T1 and T2 were used to test the hypotheses as described
previously. This protocol was not powered to assess the clinical utility of early postpartum
OGTTs in women diagnosed with GDM. Immediate postpartum glucose testing for
determining glucose intolerance will combine results from the T1 and T2 postpartum
OGTTs from this protocol with results from a much larger research protocol where only
immediate and 6-12 weeks postpartum OGTTs will be used. This manuscript is currently in
preparation.

Research nurse coordinators abstracted medical record data on enrolled participants. Data
abstracted included maternal demographic information, medical history, height, pre-
pregnancy weight (self-reported), medications, delivery date, maternal weight at delivery,
maternal and infant health at delivery (including newborn weight, Apgar score and mode of
delivery), and breastfeeding status at discharge. If there was not adequate control of glucose
with nutrition counselling and increased physical activity, the need for medication for
glucose control during pregnancy was also abstracted. At the study institution, only insulin
was used for glycaemic control during pregnancy, if diet therapy and increased physical
activity were deemed insufficient to maintain glucose homeostasis. For analysis, we
calculated a pre-pregnancy BMI, and relative gestational weight gain as [(last prenatal care
visit weight) — (pre-pregnancy weight)]/(pre-pregnancy weight). Descriptive statistics were
compiled from all study participants.

Insulin sensitivity was estimated using the 1ISqgTT, Which has been validated in pregnancy
[19]. ISogTT Was calculated as: 10,000/V[(glucoseg x insuling) x (glucosemean %
insulinmean)], using glucose and insulin measurements as mmol/l and pmol/l, respectively.
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First phase insulin response was calculated using the Stumvoll method as: [1283 + (1.829 x
insulingg) — (138.7 x glucosesg) + (3.772 x 1g)] [20], using glucose and insulin
measurements as mmol/l and pmol/l, respectively. The DI was calculated as the product of
ISogTT and first phase insulin response [21]. Glucose AUC was calculated using the
trapezoidal method. Changes in ISogTT, insulin response, DI and glucose AUC were
compared for T1vs T2, T1 vs T3 and T2 vs T3 with a p value of <0.05 considered
significant. We also assessed changes in maternal lipids and cytokines over the same time
intervals (0 < 0.05 considered significant). Finally, we estimated the correlations of changes
in ISpgTT, insulin response and DI with changes in maternal lipid adipokine and cytokine
measurements. This was performed comparing the delta of ISggTT, insulin response or DI
with the delta of each maternal lipid and cytokine (T2 - T1, T3 - T1and T3 - T2). For
these analyses p < 0.01 was considered significant owing to the number of comparisons.

An a priori sample size calculation showed that 26 women provided sufficient power (90%)
to demonstrate a 10% improvement in 1ISqg 1T from late pregnancy (7.5) to immediate
postpartum (8.25) assuming an a level of 0.05 and an estimated SD of the paired difference
of 1.09. In this study, participant characteristics were described using valid counts and
proportions for all nominal and ordinal distributions, while median with interquartile range
(IQR) was used to describe the distributions of age, pre-pregnancy BMI (kg/m?2), birthweight
(9), and gestational age (weeks).

For the primary outcome, a linear mixed-effects model was used to assess for change in
participants’ mean ISogtt from T1 to T2 and T3. Because participants could contribute
multiple measures of ISggTT to the analysis (i.e., one for each time point), random
intercepts were allowed for each participant while specifying a completely general
(unstructured) covariance matrix to account for their paired (dependent) observations.
Further, because the overall type 3 test of the fixed effect was statistically significant, all
possible pairwise comparisons of ISggTT (i-e. from T1 to T2 and T3) were conducted using
a Sidak correction to control the type 1 error rate. In these comparisons, a Kenward—Roger
correction was used to adjust the denominator degrees of freedom for small sample bias
[22]. The same approach was used to assess for change in insulin response, DI, cholesterol
(mmol/l), triacylglycerol (mmol/l), HDL-cholesterol (mmol/l), LDL-cholesterol (mmol/l),
VLDL-cholesterol (mmol/l), CRP (nmol/l), IL-6 (pg/ml), IL-8 (pg/ml), adiponectin (ng/ml),
leptin (ng/ml), TNF-a (pg/ml), and BMI (kg/m?2). For all models, the fundamental
assumptions of normality and homogeneity were assessed using QQ plots and residual plots,
respectively, while outliers were assessed using boxplots. Further, Friedman’s non-
parametric rank test was used as sensitivity analysis to confirm all model conclusions.
Regarding missing data, it is important to note that all available data were included in the
analysis. However, all data were missing for ten women who did not complete all study
visits. For this reason, these women were excluded from the analysis. Baseline
characteristics were compared between participants who completed the study and those that
were lost to follow up. Continuous variables were compared with the Mann-Whitney Utest
and categorical variables were compared with the Fisher’s exact test.

Finally, Spearman correlations were used to describe the association between change in
participants’ laboratory values with their change in 1ISogTT, insulin response and DI from
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late pregnancy to early and late postpartum. All analyses were completed using SAS version
9.4 (Cary, NC, USA).

A total of 37 women were enrolled, with 27 women completing all three study visits. For
women who did not complete the study (n7= 10), indications for not completing the protocol
included: being ineligible at follow-up visits (n7= 6), participant refusal to complete the T2
or T3 study visit (n7=3) and lost to follow-up (n7=1). The laboratory specimens were not
processed for the women who did not complete, and were discarded. For participants who
completed all study visits, the median gestational age at enrolment was 31 (IQR 19-37)
weeks with completion of the T1 OGTT at 34-37 weeks gestational age, completion of the
T2 OGTT at a median of 2 days after delivery (range 1-5 days) and completion of the T3
OGTT at a median of 7 weeks after delivery (range 6-13 weeks). Table 1 includes the
demographic characteristics and pregnancy histories for the 27 women who completed all
three study visits. The median age was 31 years (IQR: 22.55-36.17) and a majority had less
than a high school education. We observed no significant difference in maternal age at
enrolment, race or ethnicity, gestational age at enrolment, or results of the 1 h 50 g glucose
screening test between women who completed the study when compared with the ten
women lost to follow-up.

Figure 1 presents the results of the ISogTT, insulin response, DI and glucose AUC at all
three time points. Compared with T1, ISogyT Was 11.20 (95% CI 8.09, 14.31) units higher
at 1-5 days postpartum (p < 0.001) and was 5.49 (95% CI 2.38, 8.60) units higher at 6-12
weeks postpartum (p < 0.001). Conversely, compared with T2, ISggTT Was 5.71 (95% ClI
8.82, 2.60) units lower at T2 (p< 0.001) (Fig. 1a). As expected, there were also significant
changes in insulin response (Fig. 1b). Compared with T1, insulin response values were
699.6 (95% CI 957.5, 441.6) units lower at T2 (p< 0.001) and were 356.3 (95% CI 614.3,
98.3) units lower at T3 (p=0.004). Conversely, compared with T2, insulin response values
were 343.3 (95% CI 85.3, 601.3) units higher at T3 (o= 0.01). We also observed
improvement in the DI (Fig. 1c). Compared with T1, the DI was 6434.1 (95% CI 2486.2,
10,381.0) units higher at T2 (p= 0.001) and was 4262.0 (95% CI 314.6, 8209.3) units higher
at T3 (p=0.03). Results were similar for glucose AUC (Fig. 1d). Compared with T1, the
glucose AUC was 0.04 (95% CI 0.08, 0.008) mmol/l x min lower at T2 (p = 0.049) and was
0.05 (95% C1 0.09, 0.01) mmol/l x min lower at T3 (p= 0.02).

Table 2 shows the lipid profile, cytokines, adipokines and maternal BMI across the three
time points with the mean and standard deviation of each measured variable listed in Table
3. There was a significant decrease in mean cholesterol, triacylglycerol, LDL-cholesterol
and VLDL-cholesterol from T1 to T2 (all p< 0.001) with no significant change in HDL-
cholesterol over the same interval (p = 0.76). The majority of lipids, specifically
triacylglycerol, HDL-cholesterol and VVLDL-cholesterol, were also lower at T3 compared
with T2 (all p<0.001). All maternal lipids except LDL-cholesterol were significantly lower
at T3 when compared with T1. No differences were noted for TNF-a or adiponectin over
any interval. There was a significant increase in IL-6, IL-8 and CRP from T1to T2 (all p<
0.001), followed by a decrease between early postpartum to late postpartum for IL-6 (p <
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0.001) and CRP (p < 0.001). As expected, maternal BMI was significantly lower at each
follow-up visit (overall p< 0.001).

From T1 to T2 (electronic supplementary material [ESM] Table 1), there was a nominal
negative association between change in leptin values and change in insulin response
(Spearman r=-0.40, p=0.04). Similarly, from early postpartum to late postpartum (ESM
Table 2), there was a nominal negative association between change in TNF-a and change in
insulin response (Spearman r=-0.40, p= 0.0499). There were no significant correlations
between measure of change in glucose metabolism and change in maternal adipokines,
cytokines, lipids or BMI. No significant correlations were noted from late pregnancy to late
postpartum (ESM Table 3).

Discussion

The results of this study provide important physiological information, as we observed a
significant improvement in ISggTT and DI together with a decrease in insulin response from
the third trimester of pregnancy (T1) to immediately after delivery (median 2 days
postpartum; T2). Additionally, we observed similar improvements in ISogTT, DI and insulin
response at 6-12 week postpartum (T3) when compared with late pregnancy. We did not
observe any significant associations among changes in circulating maternal lipids,
adipokines or cytokines with changes in 1ISggTT, insulin response or DI from late pregnancy
to 1-5 days postpartum (T1 to T2) or from late pregnancy to 6-12 weeks postpartum (T1 to
T3). These observations suggest that a majority of improvements in maternal glucose
metabolism and insulin action occur in the immediate postpartum period. Further, we did not
observe a significant correlation between changes in maternal I1SogTT, insulin response and
DI with maternal weight changes over any time interval, despite a mean decrease of 5 kg
from T2 to T3. Hence, the majority of the observed immediate postpartum changes in
glucose metabolism are not related to the changes in lipids, adipokines, cytokines or
maternal weight changes measured in this study. We hypothesise that this may be largely
related to the delivery of the placenta.

The strengths of our study include the strict inclusion criteria (only women who had a
diagnosis of GDM in the second trimester) and the prospective longitudinal nature of our
study design. The diagnosis of GDM and implications for treatment prior to the second
trimester remain controversial using current criteria for the diagnosis of GDM. Our study
also has limitations. First, the sample size was small, and this limits potential subgroup
analyses, such as women who were treated with diet alone or with insulin during pregnancy
for glycaemic control. Further, there were limited data regarding degree of exclusive
lactation and duration of breastfeeding among study participants. As a significant proportion
of enrolled women (n7=37) did not complete all three study visits (7= 10 or 27.0%), owing
to a variety of factors, there is the potential for selection bias. Finally, while we did not
identify significant correlation between changes in glucose metabolism and measured lipids,
adipokines or cytokines, other factors (such as human placental lactogen) made by the
placenta, not assessed in this study, may have resulted in improvement in immediate
postpartum glucose homeostasis.
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There are limited data regarding the physiological changes in glucose metabolism in the
immediate postpartum time period in women diagnosed with GDM [12]. This report, by
Ryan et al, examining insulin sensitivity in late pregnancy and the immediate postpartum
period in women with normal glucose tolerance and GDM, reported a significant
improvement in insulin sensitivity 3 days postpartum. The strength of the Ryan et al study
was that the investigators estimated insulin sensitivity using the euglycaemic clamp whereas
we used the ISqgTr/Matsuda Insulin Sensitivity Index. While the euglycaemic clamp is the
gold standard for estimating insulin sensitivity, the ISogTT has been validated during
pregnancy in women with normal glucose tolerance and GDM [19]. A relative weakness of
the Ryan et al study is that there were only four women (2 women with normal glucose
tolerance and two women diagnosed with GDM) examined in late pregnancy and
immediately postpartum. Consistent with Ryan et al, we observed a greater than 132%
improvement in insulin sensitivity immediately postpartum (T2) with a persistent
improvement noted at 6-12 weeks postpartum (T3).

Mazaki-Tovi et al examined 27 women with normal glucose tolerance the day prior to a
planned caesarean delivery and 4 days postpartum [23], and found a significant increase in
estimates of insulin sensitivity postpartum using HOMA. HOMA estimates of insulin
sensitivity, while correlated with clamp measures of insulin sensitivity, are not as robust as
using the I1SogTT in pregnancy [19]. Similar to our findings, there were no differences in
adiponectin before and after delivery but there was a decrease in leptin concentrations
immediately postpartum. In summary, both the Ryan and Mazaki-Tovi studies report that
there is a significant increase in insulin sensitivity in the first few days after delivery in
women with normal glucose tolerance. Based on the Ryan study and our data, the significant
improvement in insulin sensitivity extends to women with GDM. None of the studies found
a correlation with any frequently measured hormones or cytokines frequently related to
changes in insulin sensitivity. These data highlight that the improvements in insulin
sensitivity immediately after delivery are not explained by changes in maternal weight,
lipids, adipokines or cytokines and therefore may be related to other factors, such as those
produced by the placenta.

Based on clamp studies, decreased insulin sensitivity in pregnancy has been speculated to be
related to decreases in post-receptor insulin signalling [12]. Clamps and skeletal muscle
biopsy studies have been performed in late pregnancy and 1 year postpartum in women with
normal glucose tolerance and GDM. In women with normal glucose tolerance,
improvements in insulin sensitivity were related to significant postpartum weight loss and
increases in skeletal muscle IRS-1 [24]. By contrast, in women with GDM, who did not have
significant weight loss or improvement in insulin sensitivity postpartum, there was evidence
of increased skeletal muscle inflammation and persistent dysfunction of post-receptor
insulin signalling [25]. In summary, as yet uncharacterised placental factors are likely to be
related to the significant improvements in insulin sensitivity immediately postpartum.
Longer term improvements in insulin sensitivity are probably related to other factors such as
decreases in chronic inflammation and weight loss. Hence, avoiding excess gestational
weight gain and postpartum weight retention is a reasonable first step to restoring insulin
sensitivity in women with normal glucose tolerance and GDM [26].
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Postpartum screening for both diabetes mellitus and impaired glucose tolerance in women
diagnosed with GDM continues to be a relevant clinical concern. Efforts such as the
Diabetes Prevention Program [27] have reported significant decreases in progression to type
2 diabetes using either intensive lifestyle intervention or metformin in women diagnosed
with GDM. ACOG continues to recommend that women with a GDM-affected pregnancy
have a2 h 75 g OGTT performed 6 weeks postpartum to screen for diabetes [6]. However,
given the poor follow-up of women with GDM and the limitations of screening for diabetes
at 6 weeks postpartum, new approaches are needed. To that end, we report a significant
improvement in 1ISqgTT, insulin response and DI within days of delivery in women
diagnosed with GDM. These observed physiological changes in maternal metabolism
support further clinical studies to evaluate the utility of early postpartum screening for
glucose intolerance in women diagnosed with GDM.

The significant improvement in insulin sensitivity in the immediate postpartum period in
women with normal glucose tolerance and those with GDM emphasise the importance of the
placenta in affecting maternal glucose metabolism during pregnancy. Although the decrease
in human insulin sensitivity during pregnancy has been well described for many years there
is still no unifying concept or agreement as to the underlying mechanism(s) [28]. Suggested
mediators responsible for the decrease in insulin sensitivity include, but are not limited to,
human placental lactogen, cytokines such as TNF-a, placental growth hormone and cortisol,
and ‘other factors’ produced by the placenta. However, the physiological mechanisms
responsible for the significant changes in glucose metabolism remain poorly defined. [29,
30] We were unable to find any significant correlations for the changes in ISggTT, insulin
response and DI with lipids or cytokines, from late pregnancy to immediately postpartum.
Further, there was neither a significant increase in adiponectin during this same time period
nor a relationship between decrease in weight and improvement in insulin sensitivity. As
postpartum changes in weight from immediately after birth to 6-12 weeks post-delivery are
most likely to represent decreases in maternal plasma volume (or water), changes in weight
would therefore not be anticipated to affect glucose metabolism. Our findings provide a
possible physiological mechanism for clinical observations of decreased insulin
requirements among women with GDM treated with insulin or oral agents immediately
postpartum. Identifying mediators for the physiological improvement in insulin sensitivity
postpartum in women with GDM has the potential for improving our understanding and the
therapeutic implications for treatment of GDM during pregnancy and prevention of type 2
diabetes after pregnancy.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Research in context
What is already known about this subject?

. There is significant improvement in glucose metabolism among women with
normal glucose tolerance in the early postpartum period

. There is scant information regarding the changes in glucose metabolism in
women affected by gestational diabetes in the immediate postpartum period

. There is no consensus as to the factor(s) relating to the significant changes in
postpartum insulin resistance

What is the key question?

. Is there a significant improvement in insulin sensitivity, in the days after
delivery, in women affected by gestational diabetes?

What are the new fingings?

. There is a significant increase in insulin sensitivity and disposition index in
the early and late postpartum period in women whose pregnancies were
complicated by gestational diabetes

. There is a significant decrease in insulin response in the early and late
postpartum period in women who had gestational diabetes

. There were no significant correlations of the longitudinal changes in maternal
lipids, adipokines, cytokines and body weight with changes in insulin
sensitivity, insulin response and disposition index from late pregnancy and
during the early postpartum period

How might this impact on clinical practice in the foreseeable future?

. Owing to difficulties in completing OGTT in the late postpartum period (612
weeks postpartum), screening for glucose intolerance prior to hospital
discharge (1-5 days postpartum) may be a viable option for future research
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Fig. 1.

ISogTT (), first phase insulin response (b), DI (c) and glucose AUC (d) at T1, T2 and T3,
measured using a linear mixed-effects model. *p<0.05, **p<0.01, ***p<0.001 vs T1;

Tp<0.05, T11p<0.001 vs T2
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Demographic characteristics, pregnancy histories, and glucose results of the OGTT of women who completed

an OGTT at T1, T2and T3

Characteristic Summary

N 27

Age (years) 31.04 (22.55-36.17)
Race

Non-Hispanic White
Non-Hispanic Black
Hispanic

Asian

Education 212 years

Gestational age at enrolment (weeks)

Nulliparous

Pre-pregnancy BMI (kg/m?) (1= 26)
Ordinal pre-pregnancy BMI (= 26)
Normal (18.5-24.9 kg/m?2)

Overweight (25.0-29.9 kg/m?)
Obese (=30 kg/m?)
Tobacco use during pregnancy
Insulin use during pregnancy
Caesarean section delivery
Birthweight (g)
Gestational age at delivery (weeks)
Breastfeeding
T2
T3
Fasting glucose (mmol/l)
T1
T2
T3
120 min OGTT glucose (mmol/l)
T1
T2
T3

13 (48)

10 (37)

3(11)

137)

5 (19)

31 (19-37)

11 (41)

36.25 (27.37-43.08)

2(7.7)

8 (31)

16 (62)

6 (22)

17 (63)

13 (48)

3490 (3150-3910)
39 (37-39)

17 (63)
9 (33)

4.94 (3.83-7.49)
4.33 (3.61-5.55)
5.38 (4.16-6.77)

9.21 (6.77-13.38)
8.32 (5.49-11.27)
7.10 (3.66-10.99)

Data are median (IQR) or 77 (%)

Unless otherwise stated, /= 27 for all summaries
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