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ABSTRACT

Prematurity is defined as a birth that occurs before 37 completed weeks (less than 259 days) of gestation. It is associated considerable risk of
morbidity and mortality, particularly among extremely preterm infants. It complicates 5-8% of pregnancies in most developed and developing
countries and incidence is still increasing worldwide. This study was aimed to estimate the importance of complete blood count parameters like
neutrophils, neutrophil to lymphocyte parameters, platelet to lymphocyte parameters for predicting the timing of birth in threatened preterm labour
cases. This prospective observational study was conducted in Department of OBG, Vijayanagar Institute of Medical Sciences, Ballari, between
01st August 2023 to 31 st January 2024. Gestational week at delivery showed weak negative correlations with LMR (Lymphocyte- to-Monocyte
Ratio) (r* =-0.211, p = 0.03*) and CRP (C-Reactive Protein) (r* = -0.06, p = 0.56), indicating that higher LMR and lower CRP levels may be
associated with longer gestational periods. The correlations for WBC (White Blood Cell count) and NLR (Neutrophil-to- Lymphocyte Ratio) were
not significant (NS). As aresult, only WBC was found to be a valuable parameter in predicting preterm labor and PPROM, as the CBC test is a cheap
and routinely applied test. Although increased LMR levels were demonstrated to be associated with preterm birth and threatened preterm labor,
respectively, to be able to extrapolate these findings into clinical daily practice, further studies are needed.
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INTRODUCTION

Preterm birth may be defined as birth between the age of viability and
before 37 completed weeks of gestation and complicates 5-8% of
pregnancies in most developed and developing countries and
incidence is still increasing worldwide.' The term "premature rupture
of membranes" (PROM) refers to the amniotic fluid leaking before the
onset of labour. Preterm premature rupture of the membranes is what is
meant if this happens before 37 weeks of pregnancy (PPROM).The
association between maternal anemia and preterm delivery is
controversial. Several studies have showed that maternal anemia was
associated with preterm labor,” whereas some studies found no
correlation between maternal anemia and poor pregnancy outcomes
including preterm delivery.’

Prediction of preterm birth is important for saving time for health
workers and pregnant women to perform the necessary interventions.
Many markers have been used to predict preterm labour. These include
the patient's history, evaluation of maternal signs and symptoms, a
clinical examination, biochemical markers, and cervical length.
Cervical evaluation by transvaginal sonography, and foetal fibronectin
and interleukin-6 levels appear to be the best method for predicting
preterm birth.** Although preterm labour is the most common cause of
perinatal morbidity and mortality, its actiology is still unclear.

The signs of clinical inflammation have been described as fever, pain,
redness, and swelling. These manifestations can be because of the
release of inflammatory mediators which affect the blood vessels and
tissues. On the contrary, we have known about subclinical
inflammation in which there can be infiltration of the tissues with
neutrophils, lymphocytes, and macrophages but they will not lead to
the signs of the classical clinical inflammation. Various theories have
been proposed which impart the role of both clinical and subclinical
infection in the causation of Preterm labor .

Various methods can evaluate intrauterine infection — the systemic
immune response to intrauterine infection results in the release of
neutrophils and lymphocytes. An increase in these cells is indicative of
subclinical infection [12]. Various scoring systems such as platelet-
lymphocyte ratio (PLR) and neutrophil-lymphocyte ratio (NLR) are
used to predict the prognosis of inflammatory diseases In Threatened
PTL patients, due to inflammation and possible ongoing ischemia
process, platelet activation indices like MPV and PDW should be

altered than the controls. Previous studies suggested that in
inflammation via some cytokines, the platelets size and volume alter
differently: in low grade inflammatory disorders, by the involvement
of the large platelets in thrombi, MPV values may increase.’

On the other hand, in high grade inflammatory conditions, the
consumption of the large platelets at the inflammation site cause a
decrease in MPV levels. It is well known that pregnancy itself and also
labor causes platelet activation. Platelet indices also vary depending on
the gestational week. In general, dilutional thrombocytopenia exists
with an compensatory increase in MPV and PDWlevels during the
pregnancy.’ Cardiovascular risk factors like smoking status,
hypertension, dyslipidemia, diabetes also affect the size of platelets.™

This study was aimed to estimate the importance of complete blood
count parameters like neutrophils, neutrophil to lymphocyte
parameters, platelet to lymphocyte parameters for predicting the
timing of birth in threatened preterm labour cases.

METHODOLOGY

This prospective observational study was conducted in Department of
OBG, Vijayanagar Institute of Medical Sciences, Ballari, between 01*
August 2023 to 31 st January 2024.The local Institutional Board of
Ethics approved the study and signed informed consent was obtained
from participants. All patients with diagnosis of threatened preterm
labour (>28 weeks and <36 weeks 6 days of gestation) and controls
who are > 37 weeks of gestation were included in the study. A
minimum of 35 pregnant women with threatened pre term, 35 not in
labour pregnant women who are of > 37 weeks of gestation(
controls)were included in the study. After taking an informed written
consent and after fulfilling the inclusion criteria patients were enrolled
for the study.

Inclusion Criteria

All cases who fulfill the diagnostic criteria of Threatened
preterm(cases) and pregnant women who were >37 weeks of gestation
and not in labour (controls) were included in the study

Exclusion Criteria

1. Patients with chronic inflammatory diseases(i.e. connective tissue
disorders, rheumatoid arthritis,renal or hepatic insufficiency,
hemoglobinopathies)
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2. Diabetes mellitus

3. Hypertensive disorders

4. Previous myocardial infarction

5. Previous thrombosis history

6. Patients with urinary tract infection
7. Chronic anemia

8. Uterine anomalies

9.PPROM

Detailed history including socio demographic history, history of pre
term labour, h/o pregnancy loss, history of fever, history of local
infection, obstetric history and past medical history were elicited.
General and systemic examination ,systemic examination including
per speculum and per vaginal examination were done and investigation
such as complete haemogram, CRP, Urine routine , urine culture
sensitivity, vaginal swab and culture sensitivity will be done. All
patients were treated with antibiotics and antenatal steroid prophylaxis
according to institutional protocol. Cases were followed up until
delivery and complete haemogram done during admission will be
correlated to the timing of delivery. Maternal outcome like mode of
delivery, maternal morbidity and perinatal morbidity & mortality were
studied.

RESULTS

Table 1 presents a comparison of demographic and obstetric
characteristics between Group 1 (Control) and Group 2 (Cases). Both
groups showed no significant differences in maternal age, gravidity,
parity, maternal weight, height, body temperature, and educational
status distribution. Maternal age was similar between Group 1 (24.1 +
2.5 years) and Group 2 (23.3 + 3.2 years), as were gravidity (median 2
for both) and parity (median 1 for both), indicating comparable
pregnancy histories between the groups. Likewise, there were no
significant differences in maternal weight (Group 1: 60.8 + 07.3 kg;
Group 2: 57.2 £ 06.4 kg), height (Group 1: 153.5 + 4.9 cm; Group 2:
152.8+5.3 cm), or body temperature (Group 1:36.7 £ 0.6°C; Group 2:
36.8 = 0.7°C). Educational attainment also showed no significant
disparity between the groups, with similar proportions in primary
(54.2% vs. 60%), secondary 34.2% vs. 31.4%), and post-secondary
(11.4% vs. 8.57%) education categories. However, significant
differences were noted in gestational week at delivery and birth
weight. Group 1 pregnancies lasted statistically longer on average
(39.3+ 1.4 weeks) compared to Group 2 (37.4 + 1.5 weeks) (p <0.05),
and infants in Group 1 had significantly higher birth weights (3050 +
190 g) compared to Group 2 (2880 +210 g) (p <0.01). These findings
suggest that while both groups share similar demographic and
maternal characteristics, Group 1 experienced longer gestational
periods and delivered infants with higher birth weights compared to
Group 2. (table 1)There were no significant differences (NS) between
Group 1 and Group 2 in most serum levels of inflammatory markers
and blood parameters, except for NLR (Neutrophil-to-Lymphocyte
Ratio) and CRP (C-Reactive Protein). Group 2 had significantly higher
NLR and CRP levels compared to Group 1.(Table 2). Gestational week
at delivery showed weak negative correlations with LMR
(Lymphocyte-to-Monocyte Ratio) (r* = - 0.211, p = 0.03*) and CRP
(C-Reactive Protein) (r* =-0.06, p=0.56), indicating that higher LMR
and lower CRP levels may be associated with longer gestational
periods. The correlations for WBC (White Blood Cell count) and NLR
(Neutrophil-to-Lymphocyte Ratio) were not significant (NS) (table 3)

Table 1: Demographic And Obstetric Characteristics Of The
Control (group 1) And Cases (Group 2)

Variable Group1 |Group2 |P Value
Maternal age, yrs 241+25 |233+32 |NS
Gravidity, range 2 (1-3) 2 (0-3) NS
Weight, kg 60.8+73 |57.2+6.4 |NS
Height, cm 153.5+4.9 [152.8 £5.3 NS
Body temperature, °C 36.7+0.6 [36.8+0.7 [NS

Educational status, n (%)
- Primary
- Secondary

19 (54.2%) |21 (60.0%) |NS
12 (34.2%) |11 (31.4%) NS

- Post secondary 4 (11..4%) (3 (8.57%) |NS
Gestational week at assessment|38.2 + 1.1 |33.4+23 |NS
Gestational week at delivery  [39.3+1.4 |374+1.5 [<0.05

Birth weight 3050 + 190 {2880 + 210 |<0.01
Table 2: Comparison of serum levels of inflammatory markers and
the other blood parameters among the Control (Group 1), and

cases (Group 2)
Parameters Group 1 (n=|{Group 2 (n |p-
35) =35) value
WBC count, x10"3/mm? 8.98+4.3 10.77 + 3.4 |NS
Hemoglobin, g/dL 10.9+0.2 10.4+0.3 |NS
Hematocrit 36.9+4.1 33.8+2.7 |NS
Platelet count, x10"3/mm? 219.8 + 56 238.7+76 |NS
NLR 4.57 +3.18a,b[4.91 £ 2.77¢|< 0.01
PLR 135.8 + 88 138.7+56 |NS
LMR 242+2.4 2.88 +£1.75 |0.02
CRP, mg/dL 0.39+ 1.7 1.1+£2.5 0.01

Table 3: Correlations Of Gestational Week At Delivery With
Hematological Markers

Hematological Marker r* P
WBC -0.04 0.98
NLR -0.005 0.57
LMR -0.211 0.03*
CRP -0.06 0.56
DISCUSSION

Although various factors are involved in the pathogenesis of preterm
labor and PPROM, infection and inflammation play an important role
in the onset of preterm labor. The most accurate detection of infection
occurs with amniocentesis, which is an invasive procedure.” Thus,
there is a need to research easier diagnostic methods. Many studies
have revealed that maternal and fetal inflammation triggers preterm
labor and affects birth weight.""” Various inflammatory markers,
including CBC parameters, have been identified as predictive factors
in various diseases."” Since labor is also an inflammatory response, the
role of inflammatory markers such as CRP or CBC parameters has
been implicated in term and preterm labor." Analysis of inflammatory
markers in addition to CBC parameters may prove to be more
informative. NLR is characterized by increased neutrophils and
decreased lymphocyte count as a physiological immune response in
various stress situations. Based on this informa tion, some researchers
have suggested using NLR as an additional infection marker."”

Normal human parturition is a multi- factorial physiologic event
involving an integrated set of changes within the maternal tissues and
fetal membranes. There is mounting evidence that labor is an
inflammatory process that is accompanied by increased expression of
cell adhesion molecules, chemotactic agents such as interleukin (IL)-
8, and proinflammatory cytokines and WBC activation. Despite its
significance as a marker of infection, WBC count is normally in-
creased during pregnancy and is strongly affected by factors like stress
or physical activity'*"”.Yuan et al” conclude that WBC in peripheral
blood is primed in preparation for activation dur- ing term and preterm
labor. They suggested that this might contribute to the
pathophysiological events of parturition. Furthermore, it has been
shown that inflammatory cells mainly neutrophils and macrophages
massively infiltrate myometrium and cervix during parturition'.
Although WBC count was suggested to predict upcoming preterm
birth, mean WBC count was comparable within the groups, in the
present study.

Kim et al."” stated that the success of NLR in predicting preterm labor is
second only to cervical length. Gezer et al.” reported that a high NLR
value at the time of admission is an independent risk factor for preterm
labor in women with TPL between 34 and 37 weeks of gestation. In a
similar study, Ozel et al.” found high NLR values in PPROM cases in
preterm pregnancies. In our study, although NLR values were higher in
the PPROM and TPL groups, there was no statistically sig- nificant
difference.

Lymphopenia, which indicates a decrease in cell mediated immunity,
has been indicated in many studies. Redistribution and apoptosis of
lymphocytes are responsible for lymphopenia incidence.”* But, in our
study, lymphocyte values were not statistically significantly different.

Although high leukocyte and CRP values have been used as a marker
of intrauterine infection for years,” research has shown that the
diagnostic sensitivity and specificity of these values is low compared
to amniotic cultures.

Platelet activation is mentioned in cases of infection and malignancy.
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Ekin et al.” reported an increase in platelet counts with a decrease in
MPV levels in patients with PPROM compared to control patients. A
relationship between PLR values and PPROM and adverse maternal
and newborn outcomes were observed in a study.” In the present study,
no difference was found between the groups in terms of MPV and
platelet and PLR values, and no correlation was found with TPL and
PPROM.

CONCLUSION

As a result, only WBC was found to be a valuable parameter in
predicting preterm labor and PPROM, as the CBC test is a cheap and
routinely applied test. Although increased LMR levels were
demonstrated to be associated with preterm birth and threatened
preterm labor, respectively, to be able to extrapolate these findings into
clinical daily practice, further studies are needed.
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