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Abstract

Objective: To determine the role of Neutrophil-Lymphocyte Ratio (NLR) as a predictive biomarker for first-trimester miscarriage.
Methodology: It was a cross-sectional study that was conducted at Muhammad Medical College Hospital, Mirpurkhas, Pakistan, from
February 01 -2024, to May 30, 2024. The ethical approval was obtained from the ethical committee of Muhammad Medical College
Mirpurkhas. The sample size of this study was 200 participants; the cases were included based on confirmed miscarriage by ultrasound,
while the control group had a normal pregnancy but underwent elective termination. Then the neutrophil-lymphocyte ratio of each patient was
assessed after taking blood samples. The analysis was done on GraphPad Prism 9. The percentages, frequency distribution, and histogram
tests were applied for variable analysis. The statistical significance was determined by Fischer’s exact test (p < 0.05).

Results: These study results show 76% of the participants who had miscarriages showed an NLR greater than 3, and 16.62% had an NLR
less than 3. Indicating the strong correlation between two entities with sensitivity of 76%, specificity of 84%, positive predictive value (PPV) of
60.3%, negative predictive value (NPV) of 91%, and overall accuracy of 81%, showing that NLR is a statistically significant predictor for
miscarriage in the first trimester.

Conclusion: This study concludes that there is a strong statistical correlation between a raised neutrophil-lymphocyte ratio (NLR) and an
increased risk for miscarriage in the first trimester of pregnancy.
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Introduction

pregnancy that is very distressing for many women of
reproductive age and affects their normal lives and
those of their families.® The main pathogenesis of
miscarriage is an uncontrolled immune response and a
lack of immune tolerance in the mother's body against
fetus antigens that maternal T-helper cells recognize
and cause, which in turn activate the humoral response

Miscarriage is defined clinically as the death of an
embryo or fetus intrauterine without the expulsion of the
products of conception.! This retention will lead to
numerous maternal complications that include infection,
trauma to the endometrium, anaemia, etc.? First-
trimester miscarriage is a common adverse outcome of

Authorship Contribution: !2Substantial contributions to the conception or design of the work or the acquisition, Final approval of the version to be
published Critically Revised the Manuscript, 4Agrees to be Accountable for All Aspects of Work Ensuring Integrity and Accuracy, Drafting the work or
revising it critically for important intellectual content, 57Active participation in methodology.

Funding Source: none
Conflict of Interest: none

J Soc Obstet Gynaecol Pak. 2024; Vol 14. No.3

Received: Sept 01, 2024
Accepted: Oct 04, 2024

320



Syed Farhan Uddin et al

and lead to miscarriage.* According to study conducted
by Quenby etal. It is shown that Every year, around 23
million pregnancy losses occur within 10-15% of
clinically recognized pregnancies. Among them, many
pregnancy losses occur before 8-9 weeks of
gestational age, and a considerable number of losses
also occur in early stages that may go unnoticed
5Qverall, 10.8% of the pregnant women experienced at
least one pregnancy loss, and about 0.7-1.9%
experienced two or three pregnancy losses as well.®
There are many risk factors associated with
miscarriage in the first trimester, including maternal
age, maternal health, parity, and additionally any
uterine dysfunction, genetic abnormalities, endocrine
abnormalities, maternal infections, and haematological
disorders (hemombophilia). These contribute to
miscarriage in the first trimester of the gestation
period.” According to the Hantoushzadeh S et al.
metaanalysis, it showed that up to 16 studies proved
the role of inflammatory response in miscarriages, and
it can be detected early based on several blood
parameters, including PLR (platelet-lymphocyte ratio)
and NLR (neutrophil-lymphocyte ratio). 8The neutrophil-
lymphocyte ratio (NLR) is the ratio that is calculated by
dividing the total count of neutrophils by the total count
of lymphocytes. It indicates the balance between
systemic inflammation and adaptive immunity. %10 NLR
is an early haematological parameter that can be used
to predict early or detect those people who have a high
risk of developing early pregnancy loss or miscarriage
in the first trimester.!! Besides this, NLR is also used as
a predictor in many other inflammatory diseases,
including myocardial infarction, chronic obstructive
pulmonary disease, atherosclerosis, and renal cell
carcinomas.?? It is also used to monitor the prognosis of
these inflammatory diseases and help find a treatment
plan that could decrease the inflammatory load in the
body and decrease the chances of miscarriage.3

Miscarriage is now becoming one of the morbidities
that affect pregnancies globally and causes great
physical and emotional distress. Hantoushzadeh et al.
showed the role of NLR as a significant, cost-effective,
and accessible marker that serves as an early predictor
of miscarriage.'® This study aims to determine the role
of NLR as an early predictive biomarker for first
trimester miscarriage that addresses the gap in non-
invasive biomarkers for early pregnancy loss.

Methodology
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It was a cross-sectional study that was conducted over
a period of 4 months from February 01 -2024, to May
30, 2024 at Hospital of Muhammad Medical College
and this study was approved by the ethical review
committee of Muhammad Medical College, Mirpurkhas,
Sindh, Pakistan.

The sample size for this study was calculated using the
formula names Raosoft Sample Size Calculator.14
Approximately 300 patients visited the outpatient
department of Obs and Gynae, but around 150 patients
were excluded from this study as they were unable to
fulfil the criteria of this study, so in the end, only 150
remaining- participants were selected for this study
using a convenience sampling technique. Those 150
participants were divided into two groups for
convenience: Group A was the control group while on
the other hand, Group B of the study group consisted of
50 participants. All 150 participants were asked to sign
the consent form after being explained about the study
objective and procedures that were used during the
study.

This study includes only those patients who were
admitted in in the Gynae and OBs Department of
Muhammad medical college, Mirpurkhas.

The inclusion criteria of study group include participants
with missed miscarriage and were diagnosed on the
basis of ultrasound that include absence of fetal heart
sound and length of head and hip approximately about
27 mm or average diameter of sac in cavity of uterus
was 225 mm or absence of yolk sac in uterine cavity
with no embryo and heartbeat found after 2 weeks.

The inclusion criteria for control group mention that it
includes all participants with normal pregnancy and
they did terminate their unwanted pregnancy by
artificial abortion.

All women’s with any inflammatory disease, parental
chromosomal anomalies, abnormal anatomy of the
reproductive tract that includes the uterus, cervix, etc.,
and any other systemic disease, including diabetes,
hypertension, and tuberculosis, were all excluded from
this study.

Around 5 ml of blood were taken from all the
participants within 24 hours of the onset of their
symptoms. Then the samples were sent to the
diagnostic laboratory of the hospital for the analysis of
complete Blood Picture by the analyzer machine
component known as System XN-3000, Japan.
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The analysis of variables of continuous Varity in
demographic data, including age and BMI sex, and for
categorical verity, including alcohol consumption, the
percentages and frequency distribution were utilized,
and histograms were utilized to determine the
distribution among the population of NLR. The NLR is
assessed by dividing the total number of neutrophils by
the number of lymphocytes obtained from the patient's
blood samples. The Chi-Square test was used to
calculate p-values, with a p-value of less than 0.05
being regarded as statistical.

Results

Table | shows the demographic data of the population.
The average age of the case group (n = 50) was 28
years, while the control group was around 29 years old.
BMI is similar between the two groups, with an average
of 19.90 in the case group and 22.12 in the control
group. The weight in the control group was an average
of 61.7 and in the case group was 61.7. The heights in
the case group are 164.6 and 165.2 in the control
group. The average gestation age is 58.6 days in the
case group and 58.49 days in the control group.

Table I: Comparison of Mean +SD of demographic and
physical parameters between miscarriage group and
normal pregnancy group.

Parameters Miscarriage Normal
pregnancy
AGE (yr) 28.90 29.20
+1.048 +0.7559
(0.08553) (0.1069)
BMI(kg/m2) 22.12 19.90
+0.8507 +0.8391
(0.06946) (0.1187)
WEIGHT (kg) 61.70 61.70
+0.6425 +0.6468
(0.05246) (0.09147)
HEIGHT(cm) 164.6 165.2
+0.6701 +0.6312
(0.09476) (0.05154)
GESTATIONAL 58.60 58.49
AGE(days) +0.8081 +0.6630
(0.1143) (0.05413)

Table Il compares the levels of NLR among the control
and case groups. It shows that participants with NLR >
3 reported a significantly a significantly higher number
of miscarriages, with a P value <0.0001 and a
sensitivity of 0.39 and a specificity of 0.087. These
statistical findings suggest that NLR is a more potent
marker for identifying the risk of miscarriage during the
first trimester.

Discussion

The study results show that the sample size of this
study was 200 participants, of whom 150 were placed
in the control group and another 50 were placed in the
case group. The statistical data also shows that among
150 normal participants, 16% (n = 25) had more than 3
or raised NLR, while 83% (n = 125) had NLR less than
3 or normal. In comparison, the case group had 76% (n
= 38) participants with more than 3 or raised NLR, while
24% (n = 12) had NLR less than 3 or normal. This
shows that participants with NLR greater than 3 had
higher chances of having miscarriages in the first
trimester of pregnancy than the normal population. It is
further supported statistically by a P-value of 0.0001,
an odds ratio of 0.06, and a likelihood ratio of 0.4.

The neutrophil-lymphocyte ratio is an early predictor of
miscarriage, as shown by Yazdizadeh et al.'s case-
control study that participants who experienced
spontaneous pregnancy loss had a higher level of NLR
than those who had normal pregnancies.? In a study by
Smith J. et al, it was found that early pregnancy loss
significantly correlates with high NLR. It also showed
that NLR was a significant entity associated with
recurrent miscarriages supporting the inflammatory
hypothesis in pregnancy loss.'® Johnson P. et al. also
reported that the higher NLR is an early predictor of
first-trimester miscarriage, with a relative risk of about
3.4 and a p-value of 0.0003.1% Studies conducted by
Turgut E et al. reported that there is no significant
relationship  between NLR and first-trimester
miscarriage in both the control and miscarriage groups.
That shows NLR was not an independent indicator for
miscarriage outcomes, further showing that other

Table Il: Comparison of neutrophil-to-lymphocyte ratio (NLR) in normal participants and first trimester miscarriage

cases.

PARAMETERS NLR MORE NLR LESS P- ODDS SENSITIVITY  Likelihood
THAN 3 THAN 3 VALUE RATIO AND Ratio

SPECIFICITY

NORMAL PARTICIPANTS WITH NO 25(16.67%) 125(83.33%)

MISCARRIAGE or Control group (n=150)

PARTICIPANTS WITH FIRST 38(76.00%)  12(24.00%)

TRIMESTER MISCARRIAGE Or Study 0.0001 0.06316 0.3968 & 0.4349

Group (n=50) 0.08759

TOTAL 63 137
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hematological biomarkers should be used for better
accuracy 17 Other biomarkers can be used as indicators
for miscarriage, including platelet-to-lymphocyte ratio
(PLR). Yakistiran et al. demonstrated that for
spontaneous miscarriage, the altered levels of PLR and
NLR can be used to predict early spontaneous
miscarriage, as it also serves as a useful and cost-
effective biomarker.1® Likewise, Cicek & Doger also
supported these similar results showing the relevance
of blood biomarkers in early detection of early
pregnancy loss.1® A study conducted by Gamal EI-Din
Mahmoud et al. showed that raised NLR is not an early
indicator of miscarriage in the first trimester in
comparison to other blood markers with a p-value
>0.05.21.20 This study also strengthens the link
between systemic inflammation and pregnancy
complications. Aslan et al. showed that elevated levels
of NLR in the third trimester are an easy predictor of
fatal loss in patients affected by preeclampsia. %!
However, Lasser DM et al. oppose this view and show
that an increase in NLR during inflammation is not a
reliable indicator of miscarriage in some populations
when analysed along with other clinical factors.??

The results of our study further support the concept of
NLR as an early predictor of early pregnancy loss. But
contrasting literature shows that there is a need for
combing the NLR with other biomarkers or clinical
parameters that can improve the accuracy of the study.
Further, more studies should be conducted in the near
future that design criteria that incorporate the NLR with
other biomarkers in order to create a comprehensive
tool for diagnosing early pregnancy loss.

Conclusion

This study concludes that there is a strong correlation
between a raised neutrophil-lymphocyte ratio (NLR)
and an increased risk for miscarriage in the first
trimester of pregnancy. Furthermore, it also shows the
role of systemic inflammation as a key factor in
complications of pregnancy, strengthening the NLR as
a most important biomarker for early miscarriage
prediction.

LIMITATIONS: There are certain limitations to this study. First, it was a
case-control study. Secondly, the sample size was small. Thirdly, this study
was conducted in one hospital, so the results cannot be applied to the
whole population. Fourthly, the presence of confounding variables.
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