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ABSTRACT

Background and aim: serum levels of procalcitonin and of CRP in pregnant woman have been used as laboratory factors in the process
of diagnosing placental sepsis. However, different and sometimes contradictory results have been obtained during the studies. In the case
of preterm rupture of membranes, the study aims to compare the serum levels of procalcitonin and of CRP as a primary marker of
choriocamnionitis in pregnant women. Methods: This investigation was a case - control study. Pregnant women with preterm rupture
of membranes and PPROM in 2018, who referred to Ali Ibn Abitaleb Hospital, form a statistical population. The sample size was 110
people who were divided into two groups with equal proportions consisting of two samples (at baseline and with chorioamnionitis) and
control group (which included women with healthy membranes). The data we used were collected through two methods such as
interviews with patients as well as laboratory data. After importing the data into the computer, SPSS software and independent T-test
and correlation were used to analyze. Results: In this study, the results from 110 people studied in relation to the diagnosis of
chorioamnionitis showed that in the mother's serum procalcitonin test, the parameters such as sensitivity, specificity, positive predictive
value and negative predictive value were 68.2%, 73.9%, 71.4% and 50%, respectively and in the procalcitonin test of the mother's
serum before chorioamnionitis (at baseline), the sensitivity, specificity, positive predictive value and negative predictive value were
45.45%, 34.7%, 40% and 41.2%, respectively. Also, in the test for serum procalcitonin in pregnant women with normal membranes,
the sensitivity, specificity, positive predictive value and negative predictive value were 36.4%, 43.4%, 38.9% and 41.6%, respectively.
Also, according to results of Pearson correlation test in preterm rupture of membranes, a positive and significant relationship between
maternal serum levels of procalcitonin and of maternal CRP was observed at baseline and before the end of pregnancy because of
chorioamnionitis (P <0.01). Conclusion: The results showed that in prediction of preterm rupture of membranes, the serum
procalcitonin and CRP levels in the mother's blood, the choricamnionitis was effective and in chorioamnionitis during preterm rupture
of membranes, there is a positive and significant relationship between serum procalcitonin and CRP. In mothers present in the case
group at baseline compared to mothers with normal membranes, high serum levels of procalcitonin and CRP are considered as

inflammatory marker.
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Introduction One of the most sensitive and important stages of women's lives,
which is accompanied by changes in psychological (such as

increased anxiety and depression) and physical needs (such as
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weight gain and cardiac output, ctc.), is pregnancy !'l. Neonatal

septicemia is the leading cause of newborn mortality worldwide
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Pl In the first 28 days of life, neonatal septicemia, a clinical

syndrome of systemic disease occurs with bacteriuria Il In 85%

of newborns, less than 24 hours after birth, the initial sepsis is
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seen, this symptom occurs in 5% of cases within 24 to 48 hours
and in a lower percentage of patients, between 48 hours and 6

days after the life initiation P! Infectious amniotic fluid or the
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birth canal are considered as the route of entry for bacteria that
cause early infection during accouchement, resulting in high
mortality Pl When bacteria infect the chorion (outer
membrane), the amnion (the fluid-filled sac within the uterus),
and the fluid around the fetus (amniotic fluid), chorioamnionitis
occurs. This condition, which occurs in about 2 to 4 percent of
births, can mainly lead to preterm delivery or severe maternal
and neonatal sepsis ¥l In 2 to 5.4% of all pregnancies, preterm
rupture of the neonatal membranes (PPROM) is observed which
is correlated with perinatal mortality . The event is considered
clinical chorioamnionitis or clinical amniotic infection, when
there are symptoms of a particular disease [°l. Fetal inflammatory
reaction syndrome (PCT) is a reaction that the fetus presents
against sepsis. Cerebral palsy and other short-term and long-term
neurological defects are among the complications of PCT 1. As
aresult, one of the most important factors in reducing fetal and
childish complications, is early and appropriate management of
chorioamnionitis. Assessment of tumor necrosis factor (TNF),
interleukins (IL-10, IL-6), white blood cells (WBC) and acute
phase protein (CRP) are laboratory testing methods in PCT
measurement 1% 11l According to various studies, the best
markers for fetal inflammation include IL-6 and microbial
concentrations within amniotic cavity ['?l. To evaluate the sepsis
and its primary causes, some of the cheaper and faster methods
of diagnosing neonatal inflammation that are primarily used in
neonatal intensive care include assessment of the presence of
procalcionin and CRP, which are other markers of sepsis [’ A
evaluation of the relationship between CRP level and preterm
delivery in the study of Tavassolian et al. showed that among
women who underwent preterm delivery before 30 weeks of
gestation, the mean CRP concentration increased compared to
the other two groups (p <0.05). Also, there was a significant
difference in CRP concentration (p <0.05) between women
with preterm delivery before 30 weeks of gestation and women
with childbirth after 37 weceks of pregnancy. The reason that the
inflammatory marker of CRP can be effective in identifying
mothers at risk for preterm delivery, is that there is a direct link
between increased CRP concentration and preterm delivery [,
During pregnancy, childbirth, and postpartum in the study by
Pacolet et al. in 2011, procalcitonin levels were assessed. At 24-
28 weeks (n = 7), 36-40 weeks (n = 60) during gestation, in
accouchement (n = 59) and at 2-3 (n = 58) and 10 days (n = 53)
postpartum, PCT levels were monitored sequentially. The
results of this study showed that the mean levels of PCT at 28-24
weeks, 36-40 weeks, during accouchement, on 2-3 days and 10
days Postpartum were 0.043 Hg / L (range 0.010- 0.080), 0.061
micrograms per liter (range 0.010-0.110), 0.068 micrograms
per liter (range 0.010-0.170), 0.200 micrograms per liter (range
0.030-5.00) and 0.060 micrograms per liter (range 0.020-
0.120), respectively. Three women showed a PCT levels of 0.25
micrograms per liter and 0.5 micrograms per liter and two
women showed a level of more than 0.5 micrograms per liter on
days 2-3 postpartum ['*. A gold standard in children with cancer
and suspected sepsis, according to a blood culture comparison
during a study carried out in 2017, was CRP and PCT in

hemorrhagic infections. In order to eliminate bloody infections,

the results of this study showed that PCT has a better serological
marker than that of CRP I"*]. The sensitivity, specificity, positive
predictive value, and negative predictive value of CRP in another
study of 276 pregnant women were 0.686, 0.958, 0.501, and
0.765, respectively, which were better than PCT. The area
under the ROC curve, CRP=0.869 and PCT= 0.787 for the 28-
33 + 6 weeks pregnancy group based on groups analysis, was
shown among different weeks of pregnancy. The PCT sensitivity
and specificity were 0.830 and 0.950, respectively, which were
significantly better than that of CRP !"“l The present study
intends to compare the serum procalcitonin levels with serum
CRP as a primary marker of chorioamnionitis in Premature

preterm rupture of membranes in the mothers' serum with

PPROM.

Materials and Methods

The type of present study is the case-control. All patients who
referred with diagnose of the preterm rupture of the membranes
before 37 weeks of pregnancy (premature PROM), composed
the study population. Rupture of the membranes and gestational
age of 25 to 34 weeks, and the minimum duration of rupture of
the membranes within 24 hours, were the inclusion criteria in
the study, a twain conception, congenital abnormalities of the
fetus and diabetes mellitus, preeclampsia, vaginal hemorrhage
and pregnancies under 25 weeks and over 34 weeks, any type of
maternal officinal disease (hepatic, renal and infectious diseases)
and the consumption of non-steroidal anti-inflammatory drugs
(NSAIDs) were considered as the exclusion criteria. 110 persons
composed the sample size. In this study, the sampling method
was non-random and according to variables such as maternal age
and gestational age, etc., the samples were divided into two
groups of case and control. Two samples from the case group
were analyzed at baseline and after chorioamnionitis. Group Al
as at baseline composed of 55 pregnant women with gestational
age of 26-34 weeks, and group A2, women in the post-
chorioamnionitis condition by referral to preterm rupture of the
membranes (PPROM), were considered as case group. Group B,
consisting of 55 women with normal fetal membranes present in
the preterm group with gestational age of 26-28 weeks, who
referred to the gynecology clinic for pregnancy control, was
selected as the PPROM control group. The information form,
laboratory results and clinical examinations of the project were
approved by the Research Council and the Ethics Committee.
This case- control by obtaining an introduction letter from
Zahedan University of Medical Sciences, was conducted in the
gynecology department of Ali Ibn Abitaleb Hospital in Zahedan
in order to evaluate the serum level of procalcitonin compared
with serum CRP as a primary marker of chorioamnionitis in
preterm rupture of membranes. After the patients were
informed of the plan and conscious consent was received from
them, they included in the study. Methods such as sterile
speculum installation and observation of outflow from the
cervix, nitrazine test, or Fern test were used in this research to
detect rupture of the membranes. Intravenous ampicillin at a

dose of 2 g every 6 hours for 48 hours, followed by oral

166} Journal of Advanced Pharmacy Education & Research | Jan-Mar 2020 | Vol 10 | Issue S1



Marzich Ghasemi et al.: Procalcitonin levels compared to CRP as a primary marker of chorioamnionitis in (PPROM)

amoxicillin 500 mg every 8 hours and azithromycin daily for up
to one week was administered to treat the hospitalized patients.
Pyrexia, increased maternal and fetal heart beating, uterine
susceptibility and vaginal purulent secretions, and vaginal
hemorrhage  during  hospitalization ~as  symptoms  of
chorioamniotitis, were considered and when the fetal distress or
placental preterm separation were added to the above symptoms,
or the gestational age reached 34 full weeks, or obstetric
contractions began, the pregnancy termination was done.
Vaginal examination was not performed at all during the
hospitalization period, except in cases where regular obstetric
contractions have begun. Both case and control group were
examined in this investigation. The evaluation of the first group
(case group) consists of two stages. The first stage was considered
by testing on women during chorioamnioititis occurrence and
also before the onset of chorioamniomititis (at baseline) and the
second stage as the condition after the onset of symptoms of
chorioamniomititis (pyrexia, chills, increased CRP) and the
second group consisted of pregnant women with a normal
membrane (control group). Also, based on the relevant
formulas, diagnostic evaluation indicators were performed.
Ultimately, the data were collected and imported into SPSS
statistical software version 24 and various statistical indices were

used to compare these three groups.

Results

According to the results of Table 1, 43.6% (24 persons) in the
control group and 56.4% (31 persons) in the case group, have at
least twice the previous history of pregnancy and there was no
significant difference in this regard between different groups (p>
0.608). history of twice abortion in 50.9% (28 persons) of the
control group and history of once abortion 43.6% (24 persons)
of the case group, was recorded as the highest number of
abortions in each group and a significant difference in this regard
between different groups was not observed (p> 0.152).
Cesarcan type of accouchement was observed in 30 persons
(54.6%) from the control group and 31 persons (56%) from the
case group and in the rest of persons, the accouchement was
performed with normal type and there was no significant
difference in type of pregnancy between different groups. The
sex of most newborns was as follows: 31 male newborns (56%)
were observed in the control group and 28 (50.9%) female
newborns in the case group and no significant difference was

reported between different groups in this regard. (P > 0.228)

Table 1. Demographic and Midwifery characteristics of the

studied samples

demographic and midwifery  control group Case group Povalue
characteristics Number(%) (%) Number
number of pregnancies
21 (38.2%) 21(38.2%)
fvrv‘z 24 (43.6%) 31(56.4%)  0.608
10 (18.2%) 3(5.4%)
three or more
history of abortion 11(20%) 16(29%) 0.152
Zero 16(29.1%) 24(43.6%)
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one 28(50.9%) 15(27.4%)
two or more

accouchement type

25(45.4%) 24(49%)
normal 0.960
30(54.6%) 31(56%)
caesarean
newborn sex
31(56%) 27(49.1%)
boy 0.228
24(49%) 28(50.9%)

girl

In the procelsitonin  test, maternal serum  during
chorioamnionitis diagnosis, the sensitivity, specificity, positive
predictive value and negative predictive value were reported
68.2%, 73.9%, 71.4% and 50%, respectively, and in the
conditions of pre-chorioamnionitis (at baseline) the sensitivity,
specificity, positive predictive value, and negative predictive
value were 45.45%, 34.7%, 40%, and 41.2%, respectively.
Also, in relation to serum procalcitonin evaluation in pregnant
women with normal membranes, the sensitivity, specificity,
positive predictive value and negative predictive value were
36.4%, 43.4%, 38.9% and 41.6%, respectively (Table 2).

Table 2: Comparison of sensitivity, specificity, positive
predictive value and negative predictive value related to
maternal serum levels of procalcitonin at baseline, with
chorioamnionitis and control group
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chorioamnionitis
case group
at baseline 4545 347 40 41.2
Maternal serum Pregnant women
procalcitonin levels in the with normal 36.4 43.4 389 41.6

control group membranes

During the maternal serum levels of CRP testing related to
chorioamnionitis diagnosis, the sensitivity, specificity, positive
predictive value and negative predictive value were found to be
54.5%, 47.8%, 50% and 52.3%, respectively, and these
parameters in pre- chorioamnionitis occurrence were reported
tobe 45.4%, 39.1%, 41.6%, and 45%, respectively. Also during
the pregnant mothers' serum levels of CRP assessment who had
normal membranes, the sensitivity, specificity, positive
predictive value and negative predictive value were 40.9%,
34.8%, 37.5% and 38.9%, respectively (Table 3).

Table 3: Comparison of sensitivity, specificity, positive
predictive value and negative predictive value related to
maternal serum levels of CRP at baseline, with
chorioamnionitis and control group
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Maternal serum CRP with
54.5 47.8 50 52.3

levels in the case group  chorioamnionitis

at baseline

45.4 39.1 41.6 45

Maternal serum CRP Pregnant women
with normal 40.9 34.8 37.5 38.09

group membranes

levels in the control

There was a positive and significant relationship between the
increase in maternal serum levels of CRP at baseline and maternal
serum levels of CRP pregnancy termination according to the
results from Pearson correlation test, this led to
chorioamnionitis. Also, a positive and significant relationship was
observed between the increase in maternal serum levels of
procalcitonin at the baseline and before pregnancy termination in
mather with choricamnionitis. A positive and significant
relationship was reported in preterm rupture of membranes
before the pregnancy termination with the maternal serum levels
of CRP at the baseline and also before pregnancy termination due
to chorioamniotitis (P <0.01). That is, with increasing maternal
serum levels of procalcitonin, serum CRP levels also increased

(Table 4).

Table 4. The relationship between maternal serum levels of
procalcitonin at baseline and before the pregnancy
termination with the maternal serum levels of CRP at
baseline and before the pregnancy termination due to
chorioamniotitis in preterm rupture of membranes

CRP in post-
chorioamnionitis conditions

maternal serum levels of
CRP at baseline
maternal serum levels of
maternal serum levels of
procalcitonin
maternal serum levels of
procalcitonin in post-
chorioamnionitis conditions

maternal serum levels of CRP at | 0.346%*  0.393%*  0.367%*
baseline 0.010 0.003 0.006

maternal serum levels of CRP
. . . 0.346%* 0.278%*  0.391%x*
in post-chonoammonltls 1
0.010 0.040 0.003

conditions

maternal serum levels of ~ 0.393%%  (.278%%* . 0.367**
procalcitonin 0.003 0.040 0.05

maternal serum levels of

0.367**%  0.391%*%  (0.367%*

procalcitonin in post-
0.006 0.003 0.05

chorioamnionitis conditions

There was a significant relationship between maternal serum
levels of CRP at baseline and serum levels of CRP in mothers'
with normal membrane based on the results from Pearson
correlation test, accordingly, it was reported that the levels of
CRP in the maternal serum increased compared to the serum
levels in mothers with normal membranes at baseline. Also,
there was a positive and significant relationship between maternal
serum levels of procalcitonin at baseline and of maternal serum
with normal membranes. This means that the CRP levels of the
maternal serum at baseline was higher than that in the maternal

serum in the pre-conception conditions. (Table 5).

Table 5: Relationship between serum levels of procalcitonin
and CRP at baseline in mothers with membrane rupture and
mothers with normal membrane.

maternal serum levels of
CRP at baseline
maternal serum levels of
CRP in post-
chorioamnionitis conditions
maternal serum levels of
procalcitonin
maternal serum levels of
procalcitonin in post-
chorioamnionitis conditions

maternal serum levels of 0.305%*  0.308%*  0.390%*
CRP at baseline 0.015 0.022 0.003

maternal serum levels of
CRP in post-
chorioamnionitis conditions

0.305%* 1 0.796%*  0.796%*
0.015 0.000 0.000

maternal serum levels of 0.308** 0.796%* 0.373%x*
procalcitonin 0.022 0.000 0.005

maternal serum levels of

0.390%* 0.316**  (0.373%*

lci A ~
prOCa citonin in POSt 0.003 0.03 0.005

chorioamnionitis conditions

Discussion

There was no significant statistical difference in terms of number
of conceptions, history of abortion, accouchement type and
newborn sex between the both control and case groups according
to the results from the present study. Also, when testing for
maternal serum levels of procalcitonin in relation to the diagnosis
of chorioamnionitis, the sensitivity, specificity, positive
predictive value and negative predictive value were 68.2%,
73.9%, 71.4% and 50%, respectively, and in the test performed
in mothers in the situations prior to the onset of chorioamniotitis
(at baseline), above parameters were reported to be 45.45%,
34.7%, 40%, and 41.2%, respectively. On the other hand,
during the serum levels of procalcitonin testing in pregnant
mothers with normal membranes, the sensitivity, specificity,
positive predictive value and negative predictive value were
obtained as 36.4%, 43.4%, 38.9% and 41.6%, respectively.
According to a study by Torbe'in 2007, in both groups, preterm
rupture and expected rupture, the plasma concentrations of
procalcitonin increased, but why procalcitonin is more sensitive
and specific in detecting preterm rupture of membranes, is due
to an increase in its concentration in preterm rupture 7. Based
on the findings of Rewatkar et al.'s (2018) investigation, two
factors with high diagnostic value in choricamnionitis and
preterm newborn sepsis, respectively, are serum levels pf CRP
> 9.4 mg / Las well as procalcitonin ' In the present study, in
the maternal serum levels of CRP testing related to
chorioamnionitis diagnosis, the sensitivity, specificity, positive
predictive value and negative predictive value were 54.5%,
47.8%, 50% and 52.3%, respectively, and in the maternal serum
levels of CRP testing before occurrence of chorioamnionitis (at
baseline), above parameters were 45.4%, 39.1%, 41.6% and

45%, respectively. Also, on serum levels of CRP assessment in
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pregnant mothers with normal membranes, the sensitivity,
specificity, positive predictive value and negative predictive value
were 40.9%, 34.8%, 37.8% and 38.9%, respectively.
Researchers involved in another study reported that in the case
of neonatal sepsis in preterm rupture of membranes, a positive
and significant relationship was observed between increased
procalcitonin levels and CRP in the mother's blood. According
to the other results of this study, in the process of neonatal sepsis
prediction during preterm rupture of membranes, the predictive
effect of serum procalcitonin is higher than that of serum CRP
levels 1",

This study revealed that there was a positive and significant
relationship between the increases in maternal serum levels of
CRP at baseline and of that before the pregnancy termibation,
chorioamnionitis occurred due to this correlation. Also, between
maternal serums levels of procalcitonin at baseline and of that
before termination of pregnancy related to chorioamnionitis, a
positive and significant relationship was reported. On the other
hand, it can be stated that there was a positive and significant
relationship in maternal serum levels of CRP before pregnancy
termination with of that before pregnancy termination related to
chorioamniotitis in preterm rupture of membranes; The CRP
levels also increased with increasing serum procalcitonin levels.
There was also a significant relationship between maternal serum
levels CRP levels at baseline and maternal serum levels of CRP
with normal membranes, meaning that maternal serum levels of
CRP were higher than that in mothers with normal membrane.
It was also observed that there was a positive and significant
relationship between maternal serum levels of procalcitonin at
baseline and serum levels of procalcitonin in mothers with
normal membranes, meaning that maternal serum levels of CRP
were higher than that prior to pregnancy termination. In a
investigatin on women with intra-amniotic inflammation in a
study by Dulay et al. (2015), it was found that there was a
positive and significant overlap and relationship between
increasing serum levels of procalcitonin, CRP and IL-6; when
prolactitonin levels increased, serum levels of CRP and IL-6 also
increased %!, The results from another study carried out in 2019
indicated that there was a significant incremental link between
serum  CRP levels and procalcitonin  and WBC in
chorioamnionitis and women with preterm rupture of
membranes. Also, the results obtained by the researchers present
in this study showed that the most predictive effect in
chorioamnionitis occurred in women with preterm rupture of
membranes among CRP, procalcitonin and WBC, was seen for

CRP increase 1.

Conclusion

Based on the findings of this study, the predictive effect of serum
procalcitonin levels and protein of acute reactive phase (CRP) in
maternal blood is demonstrated in chorioamnionitis occurrence
in Premature preterm rupture of membranes. In the occurrence
of chorioamnionitis in preterm rupture of membranes, there is
a positive and significant relationship between serum

prolactinonin and CRP levels. Based on the results,

inflammatory marker is shown when the serum levels of
procalcitonin and CRP of maternal serum are higher than that of

mothers with normal membranes at baseline in case group.
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