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Abstract:

Background: Preterm labor and related prematurity are predisposing factors that increase perinatal morbidity
and mortality. Acute phase reactants are inflammatory markers which are positive and negative reactants
explained by the reaction of reactants to the subclinical infection that are commonly associated with preterm
labor.

Objectives: To assess the role of acute phase reactants in pregnant women with preterm delivery.

Patients and method: A case control study conducted in Gynecological Department of Baghdad Teaching
Hospital from 1st February 2021 to 30th October 2021, on one hundred pregnant women with gestational age
(28weeks - 36weeks+6days) who attended outpatient clinic; fifty pregnant women with established preterm
labor as case group and fifty pregnant women with no signs and symptoms of preterm labor as control group.
Data was collected using structured questionnaire included demographic features, and biochemical parameters
(serum ferritin (ng/ml), albumin (gm/dl), fibrinogen (mg/dl), and calcium (mg/dI) .

Results: Mean+SD serum ferritin in control group was (46.2 = 16.2 ng/ml) while in case group (52.47
11.6ng/ml) with significant difference between both groups (P=0.03), mean+SD serum albumin in control group
(3.18 + 0.31 ng/ml) while in case group (2.92 + 0.39) with highly significant difference between both groups
(P<0.001). Validity test of serum ferritin at cutoff > 52.7 (ng/ml) in case group was as follows: Sensitivity
(94%), specificity (90%), negative predictive value (94%), positive predictive value (90%) and the accuracy
was (92%). The validity test of serum albumin at cutoff < 3.06 (gm/dl) to detect the preterm labor as follows:
Sensitivity (78%), specificity (86%), negative predictive value (78%), positive predictive value (83%) and the
accuracy was (84%). Mean+SD serum fibrinogen in control group was (400.9 + 38.1) while in case group was
(410.7 £ 51.2) with no significant difference between both groups (P=0.1). Mean£SD serum calcium in control
group was (8.1 £ 0.7) while in case group was (7.92 £ 0.5) with no significant difference between both groups
(P=0.1).

Conclusion: serum ferritin and albumin can be used in prediction of preterm labor in 3rd trimester.
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Introduction:

Preterm birth is defined as delivery of a baby before 37
completed weeks of pregnancy. Legally, in the UK, the
1992 Amendment to the Infant Life Preservation Act
defined the limit of viability as 24 weeks. However, a
small number of infants born at 23 weeks will survive
(1). Preterm labor is divided into: late preterm labor (34
weeks to 36 wks. and 6 days); moderate preterm labor
(32 wks. to 33 weeks and 6 days); very preterm labor
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(28 wks. to 31 weeks and 6 days); and extreme preterm
labor (<28 weeks). (2) The majority of Preterm labor
are late, the prevalence of late labor elevated from
(7.28%; 2018) to (7.46%; 2019). Moderate preterm
labor elevated from (2.75%; 2018) to (2.77%; 2019). (2)
Globally; 11.5% of all newborns are preterm each year
(3). Etiology of preterm labor may be vascular disease,
and breakdown in maternal—fetal tolerance, uterine over
distension, maternal stress, cervical weakness (4-9); or
infection. (10-12) Low socioeconomic status, poor
antenatal care, extremes of maternal age and
malnutrition, low maternal pre-pregnancy body mass
index (19.8 kg / m2 or less), maternal smoking,
substance abuse, alcohol consumption, heavy physical
work, and a short pregnancy interval (less than 18
months between pregnancies), cervical issues, uterine
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malformation, prior history of preterm birth; are
considered risk factors for preterm delivery (13-15).
Acute phase reactants (APR) are inflammatory markers
which show significant changes in serum concentration
during inflammation. Two types of serum APR; high
which are considered positive and low which
considered negative in the serum by at least 25% and
show changes in hepatocytes production(16). APR are
potential for liver [Changes in the levels of APR largely
reflect altered production by hepatocytes, resulting
primarily from the effects of cytokines produced during
the inflammatory process by macrophages, monocytes,
and a variety of other cells. However, the highest levels
are attained in acute inflammation during an acute
infection or after trauma. Interleukin-6 (IL-6) produced
by kupffer cells in the liver is the primary cytokine
responsible for inducing the production of most APR].
During inflammatory state (acute and/or chronic).
Changes in the levels of APR largely reflect altered
production by hepatocytes, resulting primarily from the
effects of cytokines produced during the inflammatory
process by macrophages, monocytes, and a variety of
other cells. However, the highest levels are attained in
acute inflammation during an acute infection or after
trauma. (16, 17). Positive APR are upregulated, while
negative APR are downregulated, may be due to
subclinical infection. Preterm may be associated with
infection; thus, these moderators may be of benefit to
predict preterm deliveries (16, 18).

Materials and Methods:

A case control study conducted at Obstetrics and
Gynecology Department of Baghdad Teaching Hospital
from the 1st February 2021 to 30th October 2021 after
approval by the scientific council of the Iraqi Board for
Medical Specialization in Obstetrics and gynecology. It

attended outpatient clinic with gestational age from 28
weeks to 36 weeks and 6 days; and a verbal consent was
obtained from them. They were divided into two
groups:

1.Fifty pregnant women with singleton preterm
pregnancy with no signs and symptoms of preterm labor
attended for periodic check-up as control group.
2.Fifty pregnant women with singleton preterm
pregnancy with established labor ( three or more
regular uterine contractions every 10 minutes, last more
than 40 seconds, moderate to severe intensity, cervical
dilatation > 4 cm, 80% effacement) as cases group.
They admitted to the labor ward of the department.
Data was collected from patients by using a specially
designed questionnaire included: Demographic and
Clinical features; with laboratory data for serum
ferritin, serum albumin, serum fibrinogen, and serum
calcium. The analyses were performed using the
Statistical Package for the Social Sciences (SPSS)
version 25.0. The t-test and chi square tests were used.
ROC was done to identify the cutoff value to detect
sensitivity and specificity of the test. Values were
expressed as means= SD. P value of < 0.05 regarded
statistically significant.

Results

The main age of participants was 20-29 years (48%),
then (35%) between 30-39 years, and (17%) aged <20
years. Participants with gestational age (28-32) weeks
those with gestational age (33-36) weeks represented
(44%). More than two-thirds (68%) of the studied
groups were multigravida and less than one-third (32%)
were primigravida. Less than two thirds (63%) of the
women with (1-3) Parity, while (37%) of them with
parity > 3 (Figure 1).
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Figure 1: Demographic criteria of the studied groups.
Table (1) showsd he differences between Obstetrics and groups (P=0.6), Meant SD gravidity in control group
Acute phase reactants criteria in the studied groups. was (1.8 + 0.7) while in case group was (1.9 + 1.01)
Mean+ SD maternal age in control group was (26.3 + with no statistically significant difference between both
4.9) years while in case group was (26.7 £ 5.3) years groups (P=0.5), Mean+ SD parity in control group was
with no statistically significant difference between both (0.7 £ 0.2) and in case group was (0.8 + 0.4) with no
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statistically significant difference between both groups
(P=0.1). Meant SD gestational age at delivery in
control group was (32.3 = 1.4) weeks while in case
group was (32.1 + 1.1) weeks with no significant
difference between both groups (P=0.4). Meant SD
serum ferritin in control group was (46.2 + 16.2)
(ng/ml) while in case group was (52.47 + 11.6) (ng/ml)
with significant difference between both groups
(P=0.03). Meanx SD serum albumin in control group
was (3.18 + 0.31) (gm/dl) while in case group was (2.92
* 0.39) (gm/dl) with highly significant difference
between both groups (P<0.001). Meant SD serum
fibrinogen in control group was (400.9 = 38.1) (mg/dl)
while in case group was (410.7 = 51.2) (mg/dl) with no
significant difference between both groups (P=0.1).
Meanz SD serum calcium in control group was (8.1 +
0.7) (mg/dl) while in case group was (7.92 + 0.5)
(mg/dl) with no significant difference between both
groups (P=0.1; Figure 2).

Table 1: Differences between Obstetrics and Acute
phase reactants criteria in the studied groups

the age group (20-29) years, were (48.3+ 7.4 and.
54.1+11.2, ng/ml, respectively) with highly significant
difference found (P<0.001), while for age group (30-39)
years, levels of serum ferritin in control and case groups
were (41.946.7 and 59.77+20.06 ng/ml, respectively;
P<0.001). For primigravida, serum levels of ferritin in
control and case groups were (44.5£13.3 and. 63.66+
14.7ng/ml, respectively; P<0.001), and in multigravida
were (50.1+2.7 and 57.60£17.8ng/ml, respectively;
P=0.004). In patients with (1-3); control group ferritin
(44.3+13.9ng/ml) and for cases (54.0+21.1ng/ml) with
significant difference between both groups (P=0.005),
statistically significant in parity >3 (P<0.001). The
levels of serum ferritin in gestational age (28-32) weeks
was (44.63+7.2 and. 63.7+27.2ng/ml) in control and
case group respectively) with highly significant
difference (P<0.001). In gestational age (33-36) weeks
were (46.79+£10.4 and. 59.9£19.1ng/ml, respectively)
with highly significant association.

Table 2: ferritin according to Patients' criteria in the
studied group

Variable (meant Control _ Parameter S. Ferritin (ng/ml) Pvalue
sD) group (n=50)  CAS€ 9roup (=50)  \aluex Control Case *
Maternal  age Ade <20 51.2+119 56497  0.01
(years) 263+ 4.9 26.7£5.3 06 G?oup 20-29 483+74  541x112 <0.001
Gravidity 18£07 1.9+ 1.01 05 (vears)  30-39 41,9467 82-77”-'20- <0.001
Parity 0.7+0.2 0.8+0.4 01 C356L

; Primigravida 44.5+13.3 P <0.001
Gestational - age 553,94 321411 0.4 Gravida 14.7
(weeks) L 57.60£17
S Ferritin Multigravida ~ 50.1#2.7 5 0004

' 462+16.2  5247+116 0.03
. - 3x13. .0x21. .

(ng/ml) _ Parity 1-3 44.3+13.9 54.0+21.1 0.005
S. Albumin 3184031 292+ 0.39 <0.001 _ >3 51.1+12.6 58.616.8 <0.001
(@gmrdl) Gestation  28-32 44.63+7.2 6374272 <0.001
(Sr:ng . dl)':'b””oge” 400.9+38.1  410.7512 0.1 ?Jveek:‘)ge 33-36 46.79+10.4 59.9+19.1  <0.001
S. calcium 81+07 792405 01 *Independent t-test.
(mg/dl)

*Independent t-test.

3.18 2.92

S. Albumin (gm/dl)

S. Ferritin (ng/ml)

M Control group (n=50) ™ Case group (n=50)
Figure 2: Distribution of mean serum levels of
ferritin and albumin in the studied groups.

As shown in table (20, in mothers aged <20 years, the
levels of serum ferritin in control and case groups were
(51.2+ 119 and 56.4+9.7ng/ml, respectively) with
significant difference (P=0.01), while in mothers within

As shown in table (3), in mothers aged <20 years, the
serum levels of albumin in control and case groups were
(329 + 0.1 and. 3.15 * 0.38gm/dl, respectively;
P=0.01), while in mothers aged (20-29) years were
(3.34+0.4 and 3.18+0.2gm/dl, respectively; P=0.003),
for age (30-39) were (3.192£0.6 and 3.07+0.16gm/dl,
respectively; P=0.04). For primigravida, the levels of
serum albumin in control and case groups were
(3.23£0.4 and 3.06+ 0.7gm/dl, respectively; P=0.01),
and in multigravida were (3.28+0.3 and 2.9+ 0.02gm/dl,
respectively; P<0.001). In patients with (1-3) parity the
level of serum albumin in control group was
(3.25+0.6gm/dl) and for cases was (3.06+0.1gm/dl)
with significant difference between both groups
(P=0.02), while in parity >3 the levels of serum albumin
in control and case group were (3.15+0.8 and
3.08+£0.1gm/dl, respectively; P=0.01). The levels of
serum albumin in gestational age (28-32) weeks in
control and case group were (3.2+0.2 and 2.8+0.2gm/dl,
respectively; P<0.001), while in gestational age (33-36)
the levels of serum albumin in control and case group
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were (3.28£0.2 and 3.0£0.5gm/dl, respectively;
P=0.02).

Table 3: Serum levels of albumin according to the
Patients' criteria in the studied groups

Parameter S. Albumin (gm/dl) P value
Control Case
group group
Age Group <20 3.29+0.1 3.15+0.33 0.01
(years) 20-29 3.34+0.4  3.18+0.2 0.003
30-39 3.19+0.6 3.07£0.16 0.04

Gravida Primigravida 3.23+0.4 3.06+0.7 0.01
Mulgravida 3.28+0.3 2.9+0.02 <0.001

Parity 1-3 3.25+0.6  3.06+0.1 0.02

>3 3.15+0.8  3.08+0.1 0.01
Gestational  28-32 3.2+0.2 2.810.2 <0.001
age 33-36 3.28+0.2  3.0+0.5 0.02
(weeks)

*Independent t-test.

Table 4 showed that the validity test of serum ferritin at
cutoff > 52.7 ng/ml in case group as follows: Sensitivity
(94%), specificity (90%), NPV (94%), PPV (90%) and
the accuracy was (92%). The validity test of serum
albumin at cutoff < 3.06gm/dl to detect the preterm
labor as follows: Sensitivity (78%), specificity (86%),
NPV (78%), PPV (83%) and the accuracy was (84%)
(Figure 3).

Table 4: Validity test of serum ferritin and serum

albumin to detect preterm labor in case group
Cutoff Sensitivity
value
Serum 94% 90% 94% 90%  92%
ferritin at
cutoff
> 527
(ng/ml)
Serum 78% 86% 78% 83%  84%
albumin
at cutoff
< 3.06

(gm/dI)
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Figure 3: ROC curve for serum ferritin and serum
albumin in case group (AUC=0.90).

Discussion:

Preterm labor and related prematurity are predisposing
factors which increase perinatal morbidity and
mortality. In addition, despite the recent development in
perinatology &prenatal treatment, the mechanisms of
induction of preterm uterine contractility remain
unknown, therefore it is still important to find non-
expensive methods which allow predicting preterm
delivery. Moreover, when women present with
symptoms of threatened preterm labor and if the
likelihood of having spontaneous preterm birth can be
identified, interventions can be taken to prevent or delay
birth and to improve neonatal outcome (19). It has been
demonstrated that placental isoferritin, a placental
isoform ferritin, is present in the syncytiotrophoblast
(20). The Elevated serum ferritin concentrations may
indicate the exposure to an infectious agent or presence
of any condition non-infectious inflammatory disease
together with an adequate level of iron ions, a possible
association  between elevated serum  ferritin
concentrations and fetal growth disturbances. So, this
indicator can serve as a marker of vascular
inflammatory response (21). The most important
finding in current study was the elevation of serum
ferritin in case group than in control group with
significant difference between both groups, this finding
was in agreement with Kawilarang et al. 2019, who
mentioned that significantly elevated level of serum
ferritin as the risk factor in preterm labor (22). These
findings were also in agreement with a study carried out
by Shetkar NR et al. 2017, when they found a
significant increase in mean serum ferritin in preterm
labor women than those with full term (23). Moreover,
itwas in agreement with recent Iraqgi study conducted at
Al- Elwiyah Maternity Teaching Hospital, Baghdad,
Iraq by Omran A and Sarsam S. 2021 that agreed with
our finding in which there was highly significant
inerease of serum ferritin in preterm than in term labor
(24). These findings were not in agreement with
Cekmez Y et al. 2015, who found that serum level of
ferritin can be used as a marker of preterm premature
rupture of membranes (PPROM)but cannot be used as
a marker for spontaneous preterm labor (25).The
current study found that the mean serum albumin level
was significantly decreased in case group than in
control group. These findings were consistent with a
study carried by Heng Y et al. 2015, who concluded that
Albumin is significantly decreased in patients with
spontaneous preterm delivery, they attributed that
decrease of intracellular albumin to increase of cellular
leukocytes (26). Moreover, these findings were in
agreement with Cetinkaya S et al who reported that
albumin was low among women with risk for preterm
labor (16). These findings didn’t match those observed
by Manzar S et al. 2020, who mentioned that level of
serum albumin was increased significantly in preterm



labor, this may be attributed to the difference in sample
size collection between the studies (27). As our
findings, Keren-Politansky A et al. 2014, found that the
level of serum fibrinogen increased in preterm than
term labor but also with no significant difference(28)
while Manesh H et al. 2020, found that the level of
serum calcium was decreased in preterm than in term
labor but with no significant difference, these findings
were consistent with those reported by (29) which were
same as our results. The current study found that the
validity test of serum ferritin to detect preterm labor at
cutoff>52.7ng/ml) in case group as follows: Sensitivity
(94%), specificity (90%), NPV (94%), PPV (90%) and
the accuracy was (92%). These findings were in
agreement with those found by Omran A- Sarsam S et
al. 2021, as the validity test of serum ferritin to diagnose
preterm labor showed that the sensitivity was (91.0%),
specificity (95.0%), NPV (94.8%), PPV (68.0%) and
the accuracy of the test was (93.0%) (24). These results
were in line with Movahedi et al. 2012, study; where
high ferritin considered as preterm labor predictor with
(78.3% sensitivity) and (83% specificity)(30).

Conclusion

Elevated serum ferritin and decreased serum albumin in
third trimester can be used for prediction of preterm
labor. Thus; it is better to measure serum ferritin to all
pregnant women in the third trimester with a risk of
preterm labor.
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