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ABSTRACT
Background: Gestational diabetes is one of the most common medical condition during pregnancy and its early
detection is necessary to prevent prenatal and maternal complications. There is a link between raised CRP and
development of gestational diabetes, so early detection of raised CRP may avoid serious maternal and neonatal
hazards. Objective: The goal of this study was to detect the prevalence of raised high sensitivity C‑ reactive protein
(hs‑ CRP) in normal pregnancy and gestational diabetes mellitus (GDM) and to compare the prevalence in both
groups. Materials and methods: A case–control study was conducted between April 2018 and December 2018. A
number of 60 pregnant women who were investigated for oral glucose tolerance test at 24–28 weeks of gestation
were enrolled in this study. They were divided into 30 women with GDM as cases and 30 normal pregnant as
control. They were investigated for the level of hs‑ CRP. Results: The prevalence of elevated hs‑ CRP in controls
was 60%, whereas in cases it was 83.3%, with a P = 0.045 which is significant in this study.
Conclusion: The study showed a raised level of hs‑ CRP in GDM in comparison with normal pregnant subjects.
Keywords: C-reactive protein, gestational diabetes.
INTRODUCTION
Inflammation is a basic component for a
successful pregnancy (1). Without a doubt, inflammatory
processes are associated with implantation and
decidualization during early periods of gestation, yet
additionally in the uterine activation during delivery (13)
. Nonetheless, during the mid-gestation a quiescence
of inflammation is needed to ensure maternal tolerance
for fetal antigens (4). A growing body of evidence
assumes that a dysregulated maternal inflammation
during gestation may be a conceivable risk factor for
several neonatal complications (5, 6). In addition, a few
studies have showed a connection between
inflammation and the advancement of gestational
complications (7, 8). The detection of an inflammatory
biomarker with low cost, easy to be measured and able
to predict high risk pregnancy might allow a better
screening during gestation.
There is an insulin resistance during ordinary
pregnancy, which is further improved in pregnancy
complications. For example, GDM, disturbed placental
function, preeclampsia and IUGR (9). There has been a
relationship between hs-CRP and pregnancy related
complications (10). The significance of estimating
maternal circulating hs-CRP in diagnosing of
subclinical infection as well as inflammation in ladies
with preterm rupture of membrane (11) in anticipating the
danger of preterm labor (12) and preeclampsia (13) has
been discussed by some researches. As most pregnancy
complications show up in later period of pregnancy but
underlying pathophysiology begins early in pregnancy
subsequently, an early hs-CRP determination may help
in the detection of unfavorable pregnancy result. The
level of hs-CRP gives a better sensitivity in establishing
inflammation than levels of C-reactive protein (CRP)
(14)
. Pregnancy is a hyperglycemic interval of life and is
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related with increasing insulin resistance beginning at
midgestation (15). In GDM, an increased severity of
insulin resistance can disturb the intrauterine milieu,
prompting abnormal fetal growth (16). When increased
insulin release can't adjust for the pregnancy-initiated
insulin resistance then GDM results (17).
The present study was conducted to examine the
prevalence of elevated hs-CRP, an oxidative stress
biomarker and acute phase reactant in normal
pregnancy and GDM. In this study, IADPSG criteria
were taken for diagnosis of GDM.
MATERIALS AND METHODS
Study design:
The study was a case control study to evaluate the
relation between gestational diabetes and C-reactive
protein (CRP) at 24-28 weeks of gestation.
Study period:
April 2018 to December 2018.
Study setting:
The study was conducted on sixty pregnant
patients in Antenatal Unit in Al-Azhar University
Hospitals and Etay Al-Baroud general Hospital. After
approval of the Medical Ethics Committee and
signing a written informed consent.
The patients were divided into two groups:
•
Group (A): 30 pregnant females diagnosed
with gestational diabetes.
•
Group (B): 30 normal pregnant females.
Inclusion criteria:
1) Maternal age: 20-40 years old.
2) Singleton pregnancy.
3) Gestational age: 24th-28th weeks.
Exclusion criteria:
1) Diabetes mellitus.
2) Chronic inflammatory diseases.
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3) Pre-existing history of Hypertension.
4) Active infectious diseases e.g. viral hepatitis,
tuberculosis, syphilis.
5) Autoimmune diseases.
6) Nearby use of NSAIDs.
Data collection technique and tools:
Those women enrolled in this study, underwent
screening test with oral glucose tolerance test (OGTT)
at 24–28 weeks of gestation. Full explanation was given
to the study subjects in a language preferred by them.
Those subjects who accepted to participate in the study
gave a verbal and informed written consent. During the
study, each participant’s demographic data such as age,
gender, address was noted in the pro- forma. A detailed
present, past, and obstetric history was taken followed
by general and systemic examinations with relevant
investigations. After initial investigations, women with
impaired OGTT were diagnosed as GDM. Then, a
baseline hs‑ CRP was done in both normal pregnancy
and GDM which could be normal or elevated. We
classified them into two groups (case and control) based
on serum hs‑ CRP level. A reference value of hs‑ CRP
concentration below 3 mg/L is considered normal for
this study.[15]
1. Case‑ serum hs‑ CRP level above or equal to 3 mg/L.
2. Control‑ serum hs‑ CRP level below 3 mg/L.
Parameters of patients including parity, period of
gestation, vitals, height, weight, body mass index
(BMI), and OGTT were recorded as observational data.
At the end prevalence of elevated hs‑ CRP was
determined in both cases and control then prevalence of
elevated hs‑ CRP was compared in both of cases and
control.
RESULTS
Serum level of hs‑ CRP was done in all patients.
Mean value of hs‑ CRP in control and cases were
compared and a P < 0.001, which is significant in this
study as shown in table (1) and figure (1).

Figure (1): Comparison between the two
studied groups according to CRP.
The prevalence of elevated hs‑ CRP (≥3 mg/L)
in controls was 60% whereas in cases is 83.3%, whereas
hs‑ CRP (<3 md/L) was seen in 40% of controls and
16.7% of cases, with a P = 0.045 which is significant in
this study.
Thus, it was observed that the prevalence of
elevated hs‑ CRP (≥3 mg/L) was significantly higher in
cases as compared to controls (P = 0.045) as shown in
Table (1).
Table (2):
group
Age
Group A
≤25
>25
Group B
≤25
>25

Relation between CRP and Age in each
CRP
<3
≥3
(n = 5)
(n = 25)
1 (3.3%)
11 (36.6%)
4 (13.3%)
14 (46.6%)
(n = 12)
(n = 18)
5 (16.6%)
8 (26.6%)
7 (23.3%)
10 (33.3%)

p

0.622

1

Table (1): Comparison between the two studied groups
according to CRP
Group A
Group B
p
CRP
(n = 30)
(n = 30)
No.
%
No.
%
<3
5
16.7 12
40
0.045*
≥3
25
83.3 18
60
Min. – Max. 1.50 – 14.0 0.90 – 8.0
Mean ± SD. 7.26 ± 3.64 3.84 ± 2.22
<0.001*
Median
7.75
3.4

Figure (2): Relation between CRP and Age in each
group
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In this study, it was observed that the level of
hs‑ CRP (≥3 mg/L) when compared to age, BMI, and
gravida in controls, a P = 1.000 for age, and 0.066 for
gravida was obtained which was not significantly
associated with age and gravid state in controls. While,
p value was < 0.001 for BMI which was significant that
indicates elevated hs‑ CRP levels in relation with BMI,
as shown in tables (2, 3 & 4) and figures (2, 3 & 4).
The association of elevated hs‑ CRP (≥3 mg/L)
in cases with age, BMI, and gravid state was observed
and it was found that age, BMI and gravida had a P =
0.6221, 0.258 and 1.000, respectively which was not
significantly associated with the level of hs‑ CRP (≥3
mg/L) as shown in tables ( 2,3 & 4) and figures (2,3 &
4). In our study, mean gestational age was 26.67 ± 4.18
in control and 28.27 ± 4.59 in cases with a P = 0.163
which was not significant.

Table (4): Relation between CRP and gravidity in
each group
FE

CRP
Gravidity

<3

≥3

Group A
Primi
Multi
Group B
Primi
Multi

No.
%
(n = 5)
0
0.0
5
100.0
(n = 12)
0
0.0
12
100.0

No.
%
(n = 25)
3
12.0
22 88.0
(n = 18)
5
27.8
13 72.2

p

1.000

0.066

Table (3): Relation between CRP and BMI (kg/m2)
in each group
BMI
(kg/m2)
Group A
Min. – Max.
Mean ± SD.
Median
Group B
Min. – Max.
Mean ± SD.
Median

CRP
<3
(n = 5)
22.58 – 30.44
26.51 ± 3.02
27.29
(n = 12)
20.20 – 29.70
23.86 ± 2.47
24.33

p
≥3
(n = 25)
23.0 – 33.0
28.25 ± 3.08 0.258
28.73
(n = 18)
20.23 – 33.80
28.87 ± 3.65 <0.001*
29.17

Figure (4): Relation between CRP and gravidity in
each group

Figure (3): Relation between CRP and BMI
(kg/m2) in each group.
The prevalence of primigravida in control is
16.7% and 10% in cases whereas the prevalence of
multigravida in control is 83.3% in control and 90% in
cases with a P = 0.706 which shows that there was no
significant difference in gravid state between cases and
controls.
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DISCUSSION
Gestational diabetes is formally defined as "any
degree of glucose intolerance with onset or first
recognition during pregnancy". This definition
recognizes the likelihood that patients may have already
undiscovered diabetes mellitus, or may have developed
diabetes incidentally with pregnancy. Regardless of
whether manifestations subside after pregnancy is
likewise unessential to the finding (18). Recently, the
American Diabetes Association (ADA re-defined GDM
as follows: “diabetes diagnosed in the second or third
trimester of pregnancy that was not clearly overt
diabetes prior to gestation” (19).
C-reactive protein (CRP), the predominant and
sensitive marker in acute phase response, elevates
obviously during acute inflammation, trauma and other
diseases (20). Its synthesis is regulated by activated
monocyte, fibroblast and some cytokines such as
interleukin (IL) especially IL-6, tumor necrosis factor
(TNF-α) and transforming growth factor (TGF-β) (21).
Increasing evidences support that there are distinct
degrees of subclinical inflammation in women with
GDM and inflammation effect, which plays an
important role in the process from insulin resistance to
gestational diabetes mellitus (22) . The aim of the work
was to study the association between C-reactive protein
level and the development of gestational diabetes.The
study included sixty pregnant women in Antenatal Unit,
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Al-Azhar University Hospitals and Etay Al-Baroud
General Hospital. Patients were classified into two
groups: group (A):30 women with gestational diabetes
and group (B):30 normal pregnant females. In the
present study patients were subjected to 100 gm oral
glucose tolerance test to confirm diagnosis of GDM and
serum C - reactive protein level were measured. The
results of the present study showed that, there were no
statistically significant differences between the two
groups concerning age, gravidity, parity, gestational
age, BMI, systolic and diastolic blood pressure.
The result of the study showed that serum CRP
levels in the GDM group were higher than those in the
control group. The CRP of the two studied groups
showed statistically significant differences with a mean
of 7.26 ± 3.64 mg /dl and 3.84 ± 2.22 mg/dl in cases and
normal groups respectively. These data indicated that
elevated CRP levels were associated with a high risk of
developing GDM.The association of elevated hs‑ CRP
(≥3 mg/L) in group (B) with BMI was observed and it
was found that BMI had a P < 0.001, which was
significantly associated with the level of hs‑ CRP (≥3
mg/L) in comparison with group (A) which was not
significant.
In support of our result is the study of Renu and
Harkaran (23) who studied the relationship between
gestational diabetes and CRP. The prevalence of
elevated hs‑ CRP (≥3 mg/L) in controls was 28%
whereas in cases was 76%, whereas hs‑ CRP (<3 md/L)
was seen in 72% of controls and 24% of cases, with a P
= 0.002, which is significant in this study. Thus, it was
observed that the prevalence of elevated hs‑ CRP (≥3
mg/L) was significantly high in cases as compared to
controls (P = 0.002). In this study, it was observed that
prevalence of BMI < 23 was 32% in controls and 8% in
cases whereas BMI > 23 was 68% in control and 92%
in cases with a P = 0.044 which is significant.
In a prospective study directed by Qiu et al. (24) to
analyze the relationship among CRP and GDM risk.
Ladies were enrolled before 16 weeks of gestation and
were followed until delivery. This study exhibited that
raised CRP was related with GDM risk. After
adjustment of maternal pre-pregnancy BMI, family
history of diabetes and nulliparity women with CRP in
the most elevated tertile encountered a 3.5- fold
increased risk of GDM (95% CI 1.2-9.8) as contrasted
with those in the least tertile. The relationship among
CRP and GDM was clear when examinations were
confined to lean ladies (BMI < 25 kg/m2). Lean ladies
with CRP ≥ 5.3 mg/l had a 3.7- fold increased risk of
GDM (95% CI 1.6-8.7) as contrasted with ladies with
CRP < 5.3 mg/l. This study concluded that systemic
inflammation is associated with an increased risk of
GDM and this correlation is autonomous of maternal
pre-pregnancy adiposity.
Rota, et al. (25) assessed the correlation between
low-grade systemic inflammation expressed as C-
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reactive protein and gestational diabetes in non-obese
pregnant women. This study included 20 non-obese
pregnant ladies with gestational diabetes mellitus and
30 non-obese pregnant ladies without gestational
diabetes mellitus as a control gathering. The body mass
indices of all the subjects were < 25 kg/m2. During 2628 gestational weeks, 100-g oral glucose tolerance test
was done and fasting C-reactive protein levels were
estimated. Serum median C-reactive protein level was
higher in ladies with gestational diabetes mellitus (p =
0.0001). C-reactive protein was strongly connected
with glycemic parameters and weight gain during
pregnancy. A model comprising of glucose intolerance,
age, parity, and weight gain during pregnancy
represented 61% of the fluctuation in level of C-reactive
protein. Their study exhibited that serum C-reactive
protein level was related with gestational diabetes
mellitus and weight gain during pregnancy in late
second and early third trimesters.
Our result is partially opposing the report of
Rentankaran et al. (26) likewise which exhibited that
maternal serum levels of CRP are not related to GDM
at the time of oral glucose tolerance testing in late
second or early third trimester. A cross-sectional study
to decide if markers of subclinical inflammation are
raised in patients with GDM. 180 healthy pregnant
ladies experiencing oral glucose tolerance testing in the
late second or early third trimester. Based on oral
glucose tolerance testing and pre-pregnancy body mass
index (BMI), members were classified into four groups:
1) normal glucose tolerance (NGT) lean (BMI, <25
kg/m2) (n _ 65). 2) NGT overweight (n _ 28). 3)
impaired glucose tolerance (n _ 39) and 4) GDM (n _
48). Median CRP level was most elevated in overweight
NGT subjects (8.8 mg/liter), trailed by GDM (5.5
mg/liter), impaired glucose tolerance (4.4 mg/liter), and
lean NGT (4.4 mg/liter) (overall P _ 0.0297). CRP was
significantly associated with prepregnancy BMI (r _
0.38, P < 0.0001), followed by fasting insulin (r _ 0.27,
P _ 0.0002) and fasting blood glucose (r _ 0.18, P _
0.016). In multivariate direct relapse examination,
prepregnancy BMI rose as the most imperative
determinant of CRP concentration, while glycemic
tolerance status was not a significant factor. Moreover,
the watched stepwise increase in CRP per tertile of
prepregnancy BMI was not significantly attenuated by
glycemic tolerance status or factors known to be related
with GDM, Showing that maternal serum levels of CRP
are not related to GDM but instead correlate
significantly with prepregnancy obesity. These data
propose a model in which obesity mediates a systemic
inflammatory response, with possible downstream
metabolic sequelae, including insulin resistance and
glucose dysregulation.
CONCLUSION
The identification of pregnancies at risk for
preventable natal, prenatal and postnatal morbidity and
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mortality is a primary goal of the obstetric care
provider. The purpose of this work was to study the
relation between elevated serum C- reactive protein
level and gestational diabetes.In the present study, all
pregnant females in the second trimester between 24-28
weeks' gestation underwent estimation of 100 gm oral
glucose tolerance test and high sensitive serum Creactive protein level.In the present study, there was
highly statistical significant relation between serum Creactive protein level and gestational diabetes, with a
mean CRP 7.26 ± 3.64 mg /l and 3.84 ± 2.22 mg/l in
pregnant women with gestational diabetes and control
group respectively. In this study, it was concluded that
high serum C-reactive protein level is associated with
the occurrence of gestational diabetes.






RECOMMENDATIONS
Diagnostic tests for GDM are highly recommended to
be done for all pregnant women with high serum C
reactive protein level.
C reactive protein is suggested to be done as routine
investigation.
Furthermore studies on large number of patients are
warranted to confirm the association between high CRP
level and the development of gestational diabetes
mellitus and to establish a cut off level.
Further studies are also recommended on non-pregnant
population to evaluate the level of CRP and the
development of type 2 diabetes mellitus.
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