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ABSTRACT

INTRODUCTION  An adverse intrauterine environment in early pregnancy in women with type 1 diabetes
is associated with several perinatal complications including spontaneous abortions, fetal congenital
defects, and preeclampsia.

0BJECTIVES We compared metabolic parameters in the first trimester of pregnancy between women
with type 1 diabetes treated with continuous subcutaneous insulin infusion (CSll) and those treated with
multiple daily injections (MDI).

PATIENTS AND METHODS A total of 168 women in the first trimester of pregnancy (33 using CSIl and
135 using MDI) were enrolled in this cross-sectional single-center study. Anthropometric parameters,
fasting serum levels of hemoglobin A, (HbA, ), lipid profile, and estimated glucose disposal rate (eGDR)
were determined.

RESULTS Patients did not differ in gestational or maternal age, diabetes duration, and the frequency of
planned pregnancies. Women using CSII before pregnancy had lower body mass index and waist-to-hip
ratio than those using MDI (22.3 vs 23.3 and 0.77 vs 0.79, respectively, P = 0.01). A similar number
of women had hypertension; however, the CSIl group had lower diastolic blood pressure (P = 0.02).
Moreover, the CSIl group had a significantly lower insulin requirement (0.54 vs 0.63 units/kg; P =
0.02), significantly higher eGDR (11.3 vs 10.5 mg/kg/min; P = 0.0007), and significantly lower serum
triglyceride levels (53.1 vs 61.8 mg/dl; P = 0.004). In a multiple regression analysis, CSII therapy was
associated with higher eGDR, lower HbA, , and lower serum triglyceride levels.

concLusions The use of CSIl before pregnancy in patients with type 1 diabetes is associated with
better metabolic profile in the first trimester.

INTRODUCTION Diabetes mellitus, especially
when uncontrolled, has adverse effects on mater-
nal and fetal health. The effects of early exposure
to altered diabetic intrauterine environment might
be devastating for the developing fetus. Therefore,
the prevention of major complications of diabet-
ic pregnancy should start before pregnancy. Sev-
eral studies have demonstrated that pregnancy
planning reduces the risk of congenital malfor-
mations and overall perinatal mortality."3 How-
ever, only a relatively small number of patients re-
ceive preconception care, and we are still far from

reaching the goals established at the St Vincent’s
Declaration in 1989.%° Insulin pumps for treat-
ment of type 1 diabetes were designed to mimic
physiological pancreatic insulin secretion. In sever-
al studies, continuous subcutaneous insulin infu-
sion (CSII) was found to improve glycemic control
compared with multiple daily injections (MDI) in
patients with type 1 diabetes.5® However, studies
in pregnant women with type 1 diabetes, includ-
ing 1 meta-analysis and a recent multicenter study,
have failed to show any difference in pregnancy
outcomes between women using CSII and MDI.8'2
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Metabolic changes associated with diabetes
represent a broad spectrum of abnormalities in-
cluding hyperglycemia, dyslipidemia, and insulin
resistance (IR)." The first trimester is considered
the most critical period for fetal development, and
maternal metabolic status at this time might af-
fect the perinatal outcome. Indeed, studies have
correlated the incidence of miscarriage and fetal
anomalies with hemoglobin A  (HbA, ) levels in
early pregnancy.''® The HbA, level in the first
trimester is also predictive of late complications
such as preeclampsia and preterm delivery.”® In
addition, another study showed that lipid abnor-
malities in the first half of pregnancy are associ-
ated with fetal macrosomia in nondiabetic wom-
en, independent of body mass index (BMI) and
gestational weight gain."”

Data on the role of IR on the course of preg-
nancy in women with type 1 diabetes are limit-
ed.’®'® However, Wolf et al.2’ found that among
nulliparous nondiabetic patients, IR was signifi-
cantly higher in women destined to develop pre-
eclampsia, suggesting that IR may play an impor-
tant role for perinatal outcomes.

Our objective was to compare metabolic pa-
rameters in the first trimester of pregnancy be-
tween women with type 1 diabetes using CSII and
those using MDI. We aimed to investigate wheth-
er women using CSII before pregnancy achieved
better metabolic control in early pregnancy.

PATIENTS AND METHODS This cross-section-
al study was performed at the Department of
Obstetrics and Women’s Diseases, Gynecologic
and Obstetrical University Hospital in Poznan,
Poland, between June 2012 and June 2014 in
a population of pregnant women with type 1 di-
abetes. Clinical, anthropometric, and laboratory
data for the present study were collected during
the first perinatal hospitalization (<12 weeks of
gestation). The department is the biggest perina-
tal center for pregnant women with diabetes in
Poland, providing care for patients from the Wiel-
kopolska province.

According to the Polish Diabetes Association
(in Polish, Polskie Towarzystwo Diabetologiczne,
[PTD])), clinical recommendations, and our inter-
nal hospital standards, all pregnant women with
diabetes from the Wielkopolska province are im-
mediately referred to our center once pregnan-
cy is confirmed. This enabled us to investigate
an unselected population of patients in the ear-
ly stages of pregnancy. Women with concurrent
diseases unrelated to diabetes that could affect
metabolic control of the disease were excluded.

Among 179 pregnant women with type 1 diabe-
tes admitted to our department during the study
period, 168 were eligible for the study. Nine pa-
tients were excluded because of the following:
newly diagnosed type 1 diabetes in early preg-
nancy (1 patient), diagnosed polycystic kidney
disease with coexisting secondary hypertension
(1 patient), and newly diagnosed hypothyroidism

(7 patients). Two patients refused to participate
in the study.

All study participants were Caucasians. They
were all treated with functional intensive therapy
before pregnancy; 135 patients received MDI and
33—CSII. All CSII users had been using this meth-
od of therapy for at least 6 months. A basal-bolus
protocol used in patients on MDI involved 3 injec-
tions of short-acting insulin analog before meals
and 1 or 2 injections of intermediate-acting insu-
lin at bedtime or at bedtime and in the morning.
Women on CSII received short-acting insulin ana-
log (continuous basal rate and 3 premeal boluses).

Of all patients, 61 women using MDI and
20 women using CSII received prepregnancy
counseling delivered by a diabetologist or an ob-
stetrician with a special interest in diabetic preg-
nancy. These data were self-reported by partici-
pants. The remaining women received standard
care for nonpregnant patients with type 1 diabe-
tes delivered by diabetologists as recommended
by the PTD. According to the PTD, blood glucose
and HbA, targets for women planning their preg-
nancies or already pregnant compared with those
nonplanning and nonpregnant were as follows:
3.3-5.0 mmol/l vs 3.9-6.1 mmol/l for fasting glu-
cose levels, <7.5 mmol/l vs <7.8 mmol/l for post-
prandial glucose levels, and 6.1% (43 mmol/mol)
vs (6.5%, 48 mmol/mol) for HbA, levels.”

Blood samples were collected during the first
perinatal hospitalization after overnight fasting
and immediately transported to the laboratory
for analysis. All measurements were performed
in the Central Laboratory of Gynecologic Obstet-
rical University Hospital in Poznan.

The percentage of HbA,_in whole blood was es-
timated using a turbidimetric inhibition immu-
noassay (TINIA, Tina-quant® Hemoglobin A, II
test, Roche Diagnostics, Rotkreuz, Switzerland) in
a Cobas c311 analyzer. The normal range for this
test is between 4.8% and 6.0% (29-42 mmol/mol)
for a nonpregnant population.

Total serum cholesterol, high-density lipopro-
tein (HDL) cholesterol, and triglyceride levels
were measured with appropriate reagents (cho-
lesterol CHOD-PAP, HDL-C plus, and triglycer-
ides GPO-PAD, respectively, Roche Diagnostics)
in a Cobas ¢501 analyzer. Low-density lipopro-
tein (LDL) cholesterol levels were calculated us-
ing the following formula: LDL cholesterol = total
cholesterol - HDL cholesterol - (triglicerydes / 5).

Anthropometric (weight, height, waist circum-
ference, and hip circumference) and blood pres-
sure measurements were performed according to
standardized protocols. A detailed medical his-
tory, including the course of diabetes, its com-
plications, and comorbidities, was taken from
all patients.

All participants were examined by an ophthal-
mologist in the first trimester of pregnancy.

A 24-hour urine collection test was performed
in every patient to assess urinary protein ex-
cretion. Diabetic nephropathy was defined as
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TABLE 1
and multiple daily injection

Characteristics of patients using continuous subcutaneous insulin infusion

Characteristic MDI (N]] P value
n=135 n=33
gestational age at baseline, wk 8 (7-10) 8 (6-10) 0.3
maternal age at baseline, y 29 (26-32) 29 (24-32) 0.5
primipara 74 (54.8) 21 (63.6) 0.4
prepregnancy counseling 61(45.2) 20 (60.6) 0.1
age at diagnosis of diabetes, y 17 =8 15 =7 0.1
duration of diabetes, y 11.8 £7.2 12.8 £6.6 0.5
duration of CSII therapy, mo - 33 +32 (6-96) -
baseline BMI, kg/m? 23.3 22.3 0.01
(21.1-26.7) (20.5-23.2)
baseline WHR 0.79 0.77 0.01
(0.76-0.85) (0.73-0.80)
systolic blood pressure, mmHg 116 =11 112 £9 0.06
diastolic blood pressure, mmHg 72 +8 68 =6 0.02
patients with chronic hypertension 12 (8.9) 0(0) 0.13
patients with diabetic nephropathy 6 (4.4) 2(6.1) 0.7
patients with diabetic retinopathy 28 (20.7) 7(21.2) 1.0
cigarette smoking 22 (16.3) 5(15.1) 0.9
family history of type 2 diabetes 59 (43.7) 16 (48.5) 0.7
severe hypoglycemia during 6 (4.4) 1(3.03) 1.0
the previous 6 months
diabetic ketoacidosis during 1(0.74) 0(0) 1.0

the previous 6 months

Data are presented as mean =+ standard deviation, median (interquartile range), or

number (percentage).

Abbreviations: BMI, body mass index; CSII, continuous subcutaneous insulin infusion;
MDI, multiple daily injection; WHR, waist-to-hip ratio

the presence of proteinuria exceeding 0.3 g/24 h
in the absence of urinary tract infection on ad-
mission or as a diagnosis of this disorder docu-
mented previously.

A positive family history of type 2 diabetes
was defined as the presence of the disease in any
of the 3 generations, ie, siblings, parents, and
grandparents.

Severe hypoglycemia was defined as any event
requiring assistance from another person that
occurred during the 6 months before the inclu-
sion to the study.

According to the guidelines, women were
tested for thyroid dysfunction (measurement
of thyroid-stimulating hormone).?? Except for
the 7 women who were not included into this
study because of newly diagnosed hypothyroid-
ism, the remaining women were euthyroid ei-
ther spontaneously (n = 128) or following levo-
thyroxine treatment (n = 40). There were no pa-
tients with hyperthyroidism in the study group.

IR was quantified using the estimated glucose
disposal rate (eGDR) (mg/kg/min), calculated us-
ing the following equation:

eGDR = 24.31 - 12.22 x (WHR) - 3.29 x (HTN)
- 0.57 x (HbA,)

where WHR is waist-to-hip ratio and HTN is hy-
pertension (0 = no; 1 = yes).

It is worth noting that a decreasing eGDR cor-
relates with increasing IR.2

Statistical analysis The statistical analysis was
performed using MedCalc for Windows, version
12.1.3.0 (MedCalc Software, Mariakerke, Bel-
gium). The D’Agostino—Pearson test was used to
test for normality of data distribution. The t test
was used to measure the significance of the differ-
ence between 2 continuous variables when data
fitted normal distribution, with results expressed
as mean * standard deviation. In case of nonnor-
mally distributed data, comparisons were made
using the Mann-Whitney test, with results ex-
pressed as median and interquartile range. 3* and
Fisher exact tests were used for the comparison
of categorical variables. The Spearman rank cor-
relation coefficient was used to test the relation-
ship between 2 variables when data did not fol-
low normal distribution.

Stepwise multiple regression was used to
assess the effect of CSII therapy on maternal
HbA, , eGDR, and lipid profile (total cholesterol,
HDL cholesterol, LDL cholesterol, triglycerides).
Based on clinical judgment, we included the fol-
lowing confounders into the stepwise models:
maternal age (years), diabetes duration (years),
nulliparity (yes/no), family history of type 2 di-
abetes (yes/no), cigarette smoking (yes/no), BMI
at baseline (kg/m?®), and prepregnancy counsel-
ing (yes/no). The models examining the effect
of CSII therapy on lipid fractions additionally
included HbA, and hypertensive status (yes/
no) as confounders. According to the stepwise
method, variables were entered into the mod-
el if their associated P values were lower than
0.05 and then sequentially removed if their as-
sociated P values became greater than 0.2. AP
value of less than 0.05 was considered statisti-
cally significant (2-tailed).

The ethics committee of the Poznan Univer-
sity of Medical Sciences (no. 673/12; June 12,
2012) approved the study protocol, and written
informed consent was obtained from every pa-
tient before inclusion to the study.

RESULTS The clinical characteristics of the study
groups are shown in TABLE 1. The groups did not
differ in terms of the gestational age at baseline,
maternal age at baseline, nulliparity, rates of pa-
tients receiving preconception care, age at diag-
nosis of diabetes, diabetes duration, smoking
status, family history of type 2 diabetes, and
number of episodes of severe hypoglycemia/ke-
toacidosis during the 6 months before pregnan-
cy. A similar number of patients in each group
suffered from diabetic vascular complications.
Finally, there were no significant differences in
the number of patients with chronic hyperten-
sion between the groups.

In the CSII group, the mean duration of CSII
therapy was 33 months, ranging from 6 to
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TABLE 2 Laboratory characteristics of patients using continuous subcutaneous
insulin infusion and multiple daily injection

MDI (] P value
(n = 135) (n=33)
HbA,, %, mmol/mol 6.8 (5.9-8.0), 6.1(5.8-7.1), 0.09
51 (41-64) 43 (40-54)
total cholesterol, mg/dl 170.6 +28.3 164.9 +£24.3 0.3
HDL cholesterol, mg/dl 71.6 73.0 0.9
(61.7-83.4) (60.5-84.5)
LDL cholesterol, mg/dl 81.3 78.5 0.6
(68.4-94.8) (65.2-96.6)
triglycerides, mg/dl 61.8 53.1 0.004
(49.2-86.3) (42.8-67.3)
urinary protein 0.13 0.13 0.9
excretion/24 h, g (0.09-0.20) (0.08-0.19)
creatinine clearance, ml/min  126.7 127.0 0.8
(100.1-149.1) (109.3-145.6)
total daily insulin 0.63 0.54 0.02
requirement, units/kg (0.46-0.80) (0.44-0.63)
eGDR, mg/kg/min 10.5 11.3 0.0007
(9.2-11.4) (10.7-11.9)

Data are presented as mean =+ standard deviation or median (interquartile range).

Conversion factors to Sl units are as follows: for total cholesterol, 0.0259; HDL, 0.0259;
LDL, 0.0259; triglycerides, 0.0113

Abbreviations: eGDR, estimated glucose disposal rate; HbA

hemoglobin A. , HDL,

1c! 1c!

high-density lipoprotein; LDL, low-density lipoprotein, others, see TABLE 1

TABLE 3  Effect of continuous subcutaneous insulin infusion before pregnancy on
estimated glucose disposal rate after adjustment for confounders

model 1

adjusted for maternal age, diabetes duration,

Coefficient P value
(standard error)
0.79 (0.29) 0.007

R? adjusted = 0.1387

nulliparity (yes/no), family history of type 2 diabetes
(yes/no), cigarette smoking (yes/no)?, and BMI

at baseline?

model 2

adjusted for maternal age, diabetes duration,

0.66 (0.28) 0.019
R? adjusted = 0.2052

nulliparity (yes/no), family history of type 2 diabetes
(yes/no), cigarette smoking (yes/no), BMI
at baseline?, and prepregnancy counseling (yes/no)

a variables that were retained in stepwise multiple regression models

Abbreviations: see TABLE 1
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96 months. CSII users had lower BMI (P = 0.01),
WHR (P = 0.01), and diastolic blood pressure (P =
0.02). There was no significant difference in sys-
tolic blood pressure; however, a trend for low-
er values was noted in the CSII group (P = 0.06).

Laboratory characteristics and IR indexes of
the study groups are shown in TABLE 2. HbA, was
lower in the CSII group compared with the MDI
group (6.1% vs 6.8%, 43 vs 51 mmol/mol; P =
0.09), but the difference did not reach statistical
significance. In a subsequent analysis using mul-
tiple regression, CSII was found to be significant-
ly associated with decreased HbA,_levels after
adjustment for maternal age, diabetes duration,

nulliparity (yes/no), family history of type 2 di-
abetes (yes/no), cigarette smoking (yes/no), BMI
at baseline, and hypertensive status (coefficient
= -0.64 [standard error, 0.29]; P = 0.03). How-
ever, the association was no longer present after
additional adjustment for prepregnancy counsel-
ing (yes/no) (data not shown).

The serum levels of total cholesterol, HDL cho-
lesterol, and LDL cholesterol were not different
between the CSII and MDI groups; however, se-
rum triglyceride levels were significantly lower in
the CSII group (P = 0.004). There was no differ-
ence in daily urinary protein excretion and renal
clearance between the groups.

CSII users had lower insulin requirements
(units/kg) than MDI users (P = 0.02). eGDR was
significantly higher (P = 0.0007) in women us-
ing CSII, suggesting that they had lower IR. This
group also showed a significant negative correla-
tion between eGDR and triglyceride levels (tho =
-0.34; P <0.0001).

In the multiple regression analysis, CSII treat-
ment was significantly associated with a high-
er eGDR when adjusted for maternal age, diabe-
tes duration, nulliparity (yes/no), family histo-
ry of type 2 diabetes (yes/no), cigarette smoking
(yes/no), BMI at baseline (model 1 coefficient =
0.79; P = 0.007). The association became weak-
er after additional adjustment for prepregnancy
counseling (yes/no) (model 2 coefficient = 0.66;
P =0.019). The results are shown in TABLE 3.

The CSII treatment was also associated with
the reduction in serum triglyceride levels when
adjusted for maternal age, diabetes duration, nul-
liparity (yes/no), family history of type 2 diabe-
tes (yes/no), cigarette smoking (yes/no), BMI
at baseline, hypertensive status (yes/no) (mod-
el 1 coefficient = -16.36; P = 0.008). This associa-
tion became weaker after additional adjustment
for HbA, levels (model 2 coefficient = -15.69;
P =0.01) and prepregnancy counseling (yes/no)
(model 3 coefficient = -14.23; P = 0.02). The re-
sults are shown in TABLE 4.

The CSII treatment was not associated with
changes in the levels of total cholesterol, HDL
cholesterol, and LDL cholesterol.

DISCUSSION As numerous obstetric diseases
have their origin in the first trimester, we aimed
to investigate whether the mode of insulin thera-
py before pregnancy is associated with any chang-
es in metabolic status in women with type 1 dia-
betes during early pregnancy.

We demonstrated that the CSII treatment may
have several beneficial effects, not only in terms
of HbA, reduction, but also in a broader meta-
bolic context.

Using the multiple regression analysis, we
found that the use of CSII before pregnancy was
associated with a decreased HbA,_level. This is
an important clinical finding because these wom-
en had lower mean glycemia during the critical
period for fetal development, namely, embryo-
genesis. These results are in line with previous
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TABLE 4 Effect of continuous subcutaneous insulin infusion before pregnancy on
maternal serum triglyceride levels after adjustment for confounders

model 1

Coefficient P value

(standard
error)

-16.36 (6.09)  0.008

adjusted for maternal age, diabetes duration, nulliparity B2 adjusted = 0.0373
(yes/no), family history of type 2 diabetes (yes/no),
cigarette smoking (yes/no), BMI at baseline, and
hypertensive status (yes/no)

model 2

-15.69 (6.14)  0.01

adjusted for maternal age, diabetes duration, nulliparity R adjusted = 0.0666
(yes/no), family history of type 2 diabetes (yes/no),
cigarette smoking (yes/no), BMI at baseline,
hypertensive status (yes = 1/no = 0), and HbA,

at baseline?

model 3

-14.23 (6.20)  0.02

adjusted for maternal age, diabetes duration, nulliparity g2 adjusted = 0.0547
(yes/no), family history of type 2 diabetes (yes/no),
cigarette smoking (yes/no), BMI at baseline?,
hypertensive status (yes/no), and prepregnancy

counseling?® (yes/no)

a variables that were retained in stepwise multiple regression models

Abbreviations: see TABLES 1 and 2

observational studies conducted in both pregnant
and nonpregnant patients where pump therapy
was associated with the reduction of HbA,_lev-
els.5® Importantly, lower HbA, _in the CSII group
was achieved without impacting the rate of se-
vere hypoglycemia during the 6 months before
the study. However, it should be emphasized that
the association between the CSII treatment and
lower HbA, levels was no longer observed after
adjustment for prepregnancy counseling. It fur-
ther confirms that any therapeutic tool cannot
replace preconception care as an integral part of
the strategy to achieve optimal metabolic control
from the early beginning of pregnancy.

Weight gain is a common metabolic adverse
effect of improved glycemic control and is re-
lated to hyperinsulinization.?* In this study, we
showed that women treated with CSII had a sig-
nificantly lower BMI at the beginning of preg-
nancy. However, the influence of the CSII treat-
ment on gestational weight gain requires further
studies as literature yields conflicting results—ei-
ther no change®'%'? or larger weight gain in com-
parison® with the use of MDI. We also measured
WHR—a useful clinical parameter of fat distri-
bution—and it was also lower in the CSII group.
Since WHR has not been examined in previous
prospective and retrospective studies compar-
ing CSIT and MDJ, this is a completely novel find-
ing. It should be also noted that better metabol-
ic control was achieved with lower doses of in-
sulin (units/kg) in the CSII group. One may sug-
gest that beneficial changes in body fat distribu-
tion, together with lower insulin requirements
observed in women using CSII, might have been
attributed to the more physiological method of in-
sulin delivery.? Moreover, increased WHR or ab-
normal fat distribution in the first trimester has

been linked with macrosomia and preeclampsia,
irrespective of overall adiposity.?6-%8

IR is a decreased response to normal insulin
concentrations and might be observed in both
diabetic and nondiabetic individuals. As the gold
standard of IR assessment—the clamp tech-
nique—cannot be used in pregnancy because of
its invasiveness, the eGDR is used as an alterna-
tive. It has been found to closely correlate with
the clamp technique for measuring IR.?32° eGDR
has not been used previously in pregnancy. How-
ever, as our study group consisted of patients in
the early first trimester, when their WHR has not
yet been affected by the enlarging uterus (located
below the symphysis pubis until the 12th week
of gestation), the eGDR seems to be a good in-
dicator of IR.

We found that treatment with an insulin
pump before pregnancy was significantly as-
sociated with decreased IR, as indicated by in-
creased eGDR. Importantly, this beneficial ef-
fect of the CSII treatment was independent of
prepregnancy counseling.

There are some data linking increased IR with
pregnancy complications. For example, in pa-
tients with polycystic ovary syndrome, higher
IR altered the implantation rate after in-vitro
fertilization.*® Similarly, Paretti et al.}' demon-
strated that preeclampsia can be predicted by
simple insulin sensitivity indexes measured in-
dependently in both early and late pregnancy.
Hauth et al.3? confirmed these findings in a large
cohort of patients tested between the 22nd and
26th weeks of gestation. Importantly, these stud-
ies have been conducted in nondiabetic patients,
and there are no similar reports in a population of
women with type 1 diabetes. Nevertheless, bear-
ing in mind the higher incidence of early preg-
nancy loss and preeclampsia in this group, there
is a clear need for further studies on the role of
IR in pregnancy complicated by type 1 diabetes,
in which the mode of insulin therapy would be
considered as a confounder.

Type 1 diabetes predisposes patients to dyslip-
idemia, which further contributes to increased
cardiovascular risk.® In pregnancy, there is a
physiological elevation of maternal lipid levels to
meet the energy needs of the growing fetus.* In
this study, we showed that CSII used before preg-
nancy was associated with a significant reduction
in maternal triglyceride levels in the first trimes-
ter. Moreover, we demonstrated that triglyceride
levels are negatively correlated with eGDR, sup-
porting a close association between IR and adi-
pose tissue metabolism.3%-%6 There is strong evi-
dence from recent meta-analyses that maternal
hypertriglyceridemia is associated with and pre-
cedes the onset of preeclampsia.’’*® However,
the vast majority of the studies eligible for in-
clusion to these meta-analyses excluded patients
with diabetes as an independent risk group for
preeclampsia. Nonetheless, there is an associa-
tion between diabetes and preeclampsia, as both
diseases are associated with oxidative stress and
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endothelial dysfunction.?®40 Thus, hypertriglyc-
eridemia may represent an additional factor that
exacerbates these pathological processes and it
should be taken into consideration, especially if
present in early pregnancy.”!

During the Banting Lecture in 1980, Nor-
bert Freinkel*? suggested that nutrients other
than glucose could be linked with excessive fetal
growth. Since this hypothesis was formed, sev-
eral studies have shown that high maternal tri-
glyceride levels are associated with fetal macroso-
mia in nondiabetic women."”*3 Such associations
have also been observed in patients with gesta-
tional diabetes.***> However, data on triglycer-
ide levels during pregnancy in women with type
1 diabetes are limited."

There is a paucity of data from human trials ex-
ploring the role of CSII on the lipid profile in pa-
tients with type 1 diabetes. Available data come
from interventional studies carried out on rela-
tively small groups of patients.*®*’ These studies
demonstrated beneficial changes in serum lipids,
including a reduction in serum triglyceride and
LDL cholesterol levels and an increase in HDL
cholesterol levels in patients using CSII. These
changes can probably be attributed to a signif-
icant improvement in glucoregulation after ini-
tiation of pump treatment as was suggested by
the available studies.*®#’

In our study, we confirmed that a reduction in
serum triglyceride levels in patients treated with
CSII was independent of HbA, and BMI. We be-
lieve that this is an important clinical finding be-
cause lipid abnormalities observed in early preg-
nancy tend to be accentuated by advancing ges-
tation.*® However, further studies are required
to confirm whether beneficial changes associat-
ed with the use of CSII are sustained through-
out pregnancy.

Our study is limited by a relatively small sample
size. However, its prospective design and the in-
clusion of the whole population of pregnant wom-
en with type 1 diabetes admitted to our depart-
ment in the first trimester and within a narrow
time frame add to the study’s generalizability
in this particular population. Nonetheless, this
is a “snapshot” study, and further longitudinal
studies are needed to explore the mechanisms be-
hind the beneficial effect of the CSII treatment on
the metabolic profile in all patients with type 1 di-
abetes, including pregnant women and children.

In conclusion, we demonstrated that wom-
en using CSII before pregnancy achieved better
metabolic profile in the first trimester; however,
the effect of these beneficial changes on the peri-
natal outcome requires further research.
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STRESZCZENIE

WPROWADZENIE  Nieprawidtowe $rodowisko wewnatrzmaciczne we wczesnej cigzy u pacjentek z cu-
krzyca typu 1 jest zwiazane z wystepowaniem takich powikian potozniczych, jak samoistne poronienia,
wady wrodzone ptodu oraz stan przedrzucawkowy.

CELE Celem badania bylo poréwnanie parametréw wyréwnania metabolicznego w | trymetrze cigzy
miedzy pacjentkami z cukrzyca typu 1 stosujacymi w okresie przedcigzowym osobistg pompe insulino-
wa (continuous subcutaneous insulin infusion — CSIl) a pacjentkami leczonymi metoda wielokrotnych
wstrzyknigé (multiple daily injections — MDI).

PACJENTKI I METODY 168 kobiet w | trymestrze ciazy (33 stosujgce CSIli 135 stosujacych MDI) zostato
wtaczonych do jednoo$rodkowego badania przekrojowego. Dokonano pomiaréw antropometrycznych,
a takze oznaczono stezenie hemoglobiny A,_ (HbA, ) na czczo, profil lipidowy oraz wskaznik eGDR (esti-
mated glucose disposal rate).

WYNIKI  Pacjentki nie réznity sie pod wzgledem wieku cigzowego, wieku matki, czasu trwania cukrzycy
oraz czestos$ci planowania cigzy. Kobiety stosujace CSIl przed cigzag miaty nizszy wskaznik masy ciafa
oraz nizszy wskaznik talia—biodro w poréwnaniu z kobietami stosujgcymi MDI (odpowiednio: 22,3 vs
23,3; p =0,01 0raz 0,77 vs 0,79; p = 0,01). Poréwnywalna liczba pacjentek chorowata na nadcisnienie
tetnicze, jednakze u pacjentek stosujacych CSIl zaobserwowano nizsze rozkurczowe ci$nienie tetnicze
(p = 0,02). Pacjentki stosujgce CSII miaty takze istotnie mniejsze zapotrzebowanie na insuling (0,54 vs
0,63 jednostek/kg; p = 0,02), nizszg insulinooporno$¢ manifestujaca sige wyzszym wskaznikiem eGDR
(11,3 vs 10,5 mg/kg/min; p = 0,0007) oraz nizsze stezenie triglicerydéw w surowicy (53,1 vs 61,8 mg/dl;
p = 0,004). W analizie regresji wielorakiej insulinoterapia z uzyciem CSIl zwigzana byta z wyzszy wskaz-
nikiem eGDR, nizszym stgzeniem HbA,  oraz nizszym stezeniem triglicerydéw w surowicy.

WnIoskl  Stosowanie CSIl w okresie przedcigzowym u pacjentek z cukrzycg typu 1 ma zwiazek z lepszg
kontrolg metaboliczng w | trymestrze.
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