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Relationship between C-reactive Protein and Screening Test Results of
Gestational Diabetes in Pregnant Women Referred to Health Centers in

Isfahan in 2013-2014

Abstract

Background: Gestational diabetes is the second common disorder in pregnancy period, which
is detected in 24-28 weeks of gestational age through screening tests. Low-grade systematic
inflammation is associated with an increased risk of type 2 diabetes. C—Reactive Protein (CRP), an
acute phase protein produced by hepatocytes, may be associated with diabetes. This study aimed to
investigate serum levels of CRP in women with Gestational Diabetes Mellitus (GDM) and impaired
glucose tolerance test compared with control subjects. Materials and Methods: This observational
longitudinal study was conducted on 176 pregnant women in Isfahan. After administration of a CRP
test in these women in the first trimester, a screening test of Glucose Challenge Test (GCT) with
50-g oral glucose was conducted in 24-28 weeks of gestational age. Then, CRP levels and GCT
were compared. Results: Serum CRP levels were not significantly correlated with positive GCT
among the women. In GDM patients, there was not a significant correlation between CRP and BMI.
Conclusions: There was no significant correlation between maternal serum CRP level and
gestational diabetes. Maternal serum CRP level in the first trimester cannot predict Intolerance
Glucose Test (IGT) in 26-30 weeks of gestational age.
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Introduction

Anatomical, physiological, and biochemical
adjustments with pregnancy are notable
and numerous.!! They may lead to a
progressed pathological condition and
result in problems and diseases for the
pregnant women. One of these disorders is
Gestational Diabetes Mellitus (GDM).

GDM is the most common medical
complication during pregnancy.! It refers to
glucose intolerance occurring or diagnosed
firstly in pregnancy.”! It drives 4%—5%
of the pregnancies to complicated ones in
US.[341 Hunt et al. reported prevalence of
diabetes in low- and high-risk populations
as 2% and 4.9%-12.8%, respectively.l
Prevalence of this disease has been reported
2.5%—15% in different societies.™

In Iran, it has been reported between
1.3% and 11.9%.7 Due to its serious
complications for the fetus and the
mothers, its early diagnosis to prevent
diseases and prenatal disorders is of great
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importance.”  Researchers have tried
to detect some methods to achieve early
diagnosis of GDM based on its pathogenesis.
Evidences show that subclinical
inflammation is involved in pathogenesis
of insulin resistance.l'“?)  Therefore,
numerous studies have been conducted
to investigate the association between
markers as C-Reactive Protein (CRP),
plasminogen (activator of inhibitor 1),
and interleukin 6 as the most important
mediators of acute phase inflammatory
cytokine to predict diabetes type 2. The
results of aforementioned studies suggest
the probable role of inflammation factors in
causing diabetes.!>1%)

The association between diabetes type two
and inflammatory factors from cytokines
such as interleukin type 6 [IL 6 and
tumor necrosis factor (TNFo)] results in
increased Gestational Infection (GI) and
stimulation of acute phase inflammatory
response.l')  Findings have shown the
association between GDM and the increase

How to cite this article: Kianpour M, Saadatmand F,
Nematbakhsh M, Fahami F. Relationship between
C-reactive protein and screening test results of
gestational diabetes in pregnant women referred to
health centers in Isfahan in 2013-2014. Iranian J
Nursing Midwifery Res 2019;24:360-4.

Received: October, 2014. Accepted: June, 2019.

Maryam Kianpour',
Farzaneh
Saadatmand?,
Mehdi
Nematbakhsh?,
Fariba Fahami®

'Nursing and Midwifery Care
Research Center, Department

of Midwifery and Reproductive
Health, Faculty of Nursing and
Midwifery, Isfahan University
of Medical Sciences, Isfahan,
Iran, *Water and Electrolytes
Research Center, Department of
Physiology, Isfahan University
of Medical Sciences, Isfahan,
Iran, 3Department of Physiology,
Water and Electrolytes Research
Center, Isfahan University of
Medical Sciences, Isfahan, Iran

Addpress for correspondence:
Dr. Mehdi Nematbakhsh,
Department of Physiology,
Water and Electrolytes Research
Center, Isfahan University of
Medical Sciences, Isfahan, Iran.
E-mail: Nematbakhsh@med.
mui.ac.ir

Access this article online

Website: www.ijnmrjournal.net

DOI: 10.4103/ijinmrlJNMR_352_14
Quick Response Code:

Ol

360 © 2019 Iranian Journal of Nursing and Midwifery Research | Published by Wolters Kluwer - Medknow



Kianpour, et al.: C-reactive protein and screening results of gestational diabetes

in inflammatory factors and stress as well as oxidative
such as prostaglandins type F (Prostaglandin F2 alpha). As
CRP is one of the markers of acute phase inflammation,
it may help detection of those women, predisposed to
GDM. Therefore, this study aimed to define the association
between CRP with a screening test for gestational diabetes
in pregnant women referred to health centers in Isfahan.

Materials and Methods

This observational longitudinal study was conducted on
176 pregnant women referring to healthcare centers in
Isfahan, Iran, after obtaining approval of ethics committee
in Isfahan University of Medical Sciences and after talking
with pregnant women, explaining the study and getting
them satisfied in the period of March—April 2013-2014.

The number of participants was calculated to be 220,
based on a = 0.05, power = 0.80, and standard error = 0.6.
Two hundred pregnant women were selected through
convenience sampling and informed written consent was
obtained.

Inclusion criteria were no history of hypertension, no
involvement in liver and renal diseases based on prenatal
care profiles, no cigarette smoking, no alcohol or drugs
abuse, and no involvement in a diagnosed systemic
disease.['8] Exclusion criteria were occurrences of any
midwifery or medical problems during study (bleeding,
miscarriage, premature delivery, placental abruption, still
birth, premature rupture of membranes, pre-eclampsia,
eclampsia, and placenta Previa leading to termination
of pregnancy), no active participation in prenatal care
plan, taking medication (except for complements during
pregnancy), and diagnosis of multiple pregnancy. To
conduct sampling, after preparation of the list of all
healthcare centers covered by health network number
1 (n =30) and 2 (n = 28), some healthcare centers were
randomly selected from these two clusters. After selection
of the centers, with regard to the population, covered by
each center, and calculated sample size, the subjects’
number in each center was calculated. Finally, convenient
sampling was conducted among the subjects meeting
inclusion criteria to achieve the target subjects’ number.
Sampling continued during July 2013 to April 2014. It
should be noted that in case of no women’s further referral
for prenatal care, it was followed up through phone calls.

After subject drop (4 due to miscarriage under 20 week of
gestational age, 16 due to no referral for further prenatal
care, and 24 subjects due to a change in national protocol
and not undergoing GCT), the study was conducted with
final subject number of 176 pregnant women.

After selection of qualified subjects and attaining an
informed consent from them, mothers’ demographic
characteristics and history of previous diseases and
pregnancies were recorded. During gestational age of
6-10 weeks, a 1 to 2-cc blood sample was taken to

measure the level of CRP and was kept in —200°C after
centrifuging and after maximum of 2 weeks, level of CRP
was measured. All blood samples were sent to laboratory
after being frozen with respect to cold chain. Mothers’
height, weight, and BMI were measured and recorded.
The next visit was conducted during 26-30 weeks
of gestational age and GCT was requested for all the
subjects. If blood sugar was equal or over 130 mg/dL 1 h
after taking 50 g glucose, it was considered as a positive
screening test result.

CRP monitoring test was administrated by enzyme
immunoassay kit; IBL made in Canada and device of Stst
FAX 303 through Eliza method in fluid and electrolyte
research center of Isfahan University of Medical Sciences.
Data were 19 entered in SPSS (Statistical Package for
the Social Sciences IBM, Version 19). Mean, SD, and
frequency distribution tables were presented. Independent
t-test and Chi-square test were used to compare quantitative
and qualitative variables, and linear regression test was
adopted to define the association between CRP and GCT
test results. p < 0.05 was considered as significance level
for all statistical tests.

Ethical considerations

The study was approved by Medical Research
Ethics Committee of Isfahan University of Medical
sciences (392171) and was conducted in full compliance
with the requirements of the Declaration of Helsinki
regarding the use of human subjects.

Results

This study was conducted on 176 pregnant women referring
to healthcare centers to receive prenatal care.

Mean (SD) age of the women, at 26-30 weeks of
gestational age were 29.50 (4.39) and 26.80 (4.61) years
in women with normal and positive GCT test results,
respectively, with a significant difference (p = 0.001).
About 38% of the subjects had education level less
than high school and 94.90% were homemakers. Mean
BMI of weeks 6-10 in women with normal and positive
GCT results were 23.75 (3.75) and 25.21 (24.40), with a
significant difference (p = 0.04). Mean pregnancy number
and pregnancy rank in women with normal and positive
GCT results were 1.80 (0.88) and 0.75 (0.75), and
2.11 (1.11) and 0.95 (0.90), respectively, Table 1.

Independent #-test showed a significant difference between
two groups concerning pregnancy rank (p = 0.08) and
delivery rank (p = 0.18). Based on the results, the maximum
and minimum serum levels of CRP were 21.2 and 0.033,
respectively. The results showed that 78.40% and 21.6% of
the subjects had normal and positive screening test results.
Linear regression test showed no significant correlation
between CRP in weeks 6-10 and GCT in weeks 26-30
(B = 0.12, Figure 1). Regression test showed no correlation
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Table 1: Demographic characteristics of study sample

Variable Number (%)
Educational level
[lliterate 8 (4.50)
Under diploma 59 (33.50)
Diploma and higher 92 (52.30)
Bachelor’s degree and higher 17 (9.70)
Occupational status
Housewife 167 (94.90)
Employed 9 (5.10)
Delivery rank
0 68 (38.60)
1 85 (48.30)
2 18 (10.20)
3 5(2.80)
Pregnancy rank
1 64 (36.40)
2 77 (43.8)
3 27 (15.30)
4 8 (4.50)

between serum CRP levels with GCT test at week 26—
30 (r=0.12).

Discussion

With regard to the obtained findings, pregnant women with
increased level of CRP in the first trimester (weeks 6—10)
are not at a higher risk of impaired glucose tolerance (IGT)
or GDM in weeks 24-28. It can be concluded that CRP
in the first trimester is not a valid predicting value for
probability of IGT and GDM in the second half of
pregnancy if BMI is the same in women with normal and
positive GTT. This test cannot be counted as a reliable test
to detect women with high risk of GDM. Women with
normal BMI in the first trimester have no higher risk for
future GDM. The increase in BMI, either in its normal or
abnormal range, seems to play a role in significant increase
of CRP serum level. Therefore, the increase in CRP with
cutoff point of 130 mg/dL in weeks 610 of gestational age
in women with normal BMI cannot predict the probability
of IGT or GDM. Therefore, complementary CRP test,
with regard to its high cost, cannot increase the capability
of prediction of IGT or GDM in the first trimester in
women with normal BMI. This study aimed to define the
association between CRP and GDM result in low-risk
pregnant women concerning the risk of being involved
in IGT in Isfahan. Results showed that the women with
positive GCT had a higher mean age. As other studies,
conducted on women with GDM showed, women’s age is
one of the determinants for the risk of GDM,' and the
women with positive GDM test result had a higher age,
compared with those with normal GDM test result.!!>
This study showed that women with positive GCT test
result had high BMI, compared with those with a normal
GCT. Mojibian et al. reported a higher BMI before
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Figure 1: Determining the Relationship between serum CRP levels and GCT
test results in pregnant women

pregnancy in women with GDM, compared with healthy
pregnant women.'2l Li et al. also reported a significant
difference in BMI in GDM screening test group, compared
with healthy pregnant women (p > 0.05) Grewal (2012),
Yachi (2011), and Torloni (2009) also showed that BMI was
higher in women with IGT or GDM compared with healthy
population.51 The weight before pregnancy, weight gain
during pregnancy, and nutritional factors such as intake of
saturated fatty acids are among other risk factors associated
to GDM. The reason for the difference in results of other
studies and this study is exclusion of pregnant women with
BMI >30 kg/m? in this study. Based on the findings, mean
CRP serum level was higher in the group with positive
GDM result, compared with normal screening test result.
Previous studies reported that regardless of cutoff point of
130 or 140 mg/dL for diabetes screening test, there was a
significant association between an increase in CRP serum
level and positive GCT test and GDM.['51627281 Batachari
et al. (2007) showed that mean CRP serum level in women
with GDM was higher, compared to healthy women
although the difference was not significant. In their study
on obese women, they reported that CRP serum level in
women with BMI >30 was significantly higher than those
with BMI <30. They also reported that CRP is highly
associated with obesity and seems to act as a factor to
increase the risk of GDM.?*! Mojibian et al. (2011) showed
that CRP serum level was not correlated with GDM in
pregnant women, and CRP serum level in pregnant women
could not predict the probability of women’s IGT or
GDM. On the other hand, in their study, they reported a
significant correlation between CRP and before pregnancy
BMI in pregnant women.!'*! Based on our obtained results,
there was no association between CRP at early months of
pregnancy and positive GCT results in low-risk women.
Therefore, the increase in CRP level in weeks 6-10 of
pregnancy in women with normal BMI cannot predict
IGT or GDM. Application of a complementary test such
as CRP in women with normal BMI in the first trimester,
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with regard to its high cost, cannot increase the capability
of prediction of IGT. In this regard, two points should be
noted: First, most of the conducted studies investigated
CRP serum level at the beginning of the second trimester
or the third trimester, and then, with GCT and OGTT in
weeks 26-30 of gestational age.!'”2*2% Second, after vast
search of the researcher in available sites, only in one
study, CRP level was used to predict the probability of
IGT in the first trimester. In the limited existing conducted
studies, all pregnant women (low and high risk), including
overweight women with BMI >26 and obese with BMI
over 30 referring to clinic for prenatal care, were entered to
the study, whereas those with a diagnosed disease, history
of GDM, endocrine disease (thyroid, hyperthyroidism, and
adrenal), chronic hypertension, and inflammatory disease
were not entered. Finally, 0.9% of the subjects with IGT
belonged to low-risk group, which is a notable percentage
and reveals the need for paying more attention to this
group. 131627

This study had some limitations, including the small
number of the participants, loss of the samples, and
incomplete registration of the data in the files. So, it is
recommended that further studies would be conducted with
larger sample size.

Conclusion

Findings showed that CRP level in the first trimester is not
a valid criterion to predict probability of IGT or GDM in
the second trimester. Therefore, this test cannot be used as
a reliable test to detect low risk GDM women.
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