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ABSTRACT

Objective: To investigate the predictive value of neutrophil/lymphocyte ratio (NLR) and platelet/lymphocyte ratio (PLR) in
premature rupture of membranes complicated by sepsis.

Study Design: A descriptive study.

Place and Duration of Study: Department of Paediatrics, Affiliated Hospital of Yanbian University, China, from January 2020
to June 2021.

Methodology: Ninety-nine children with premature rupture of membranes and sepsis were included as group A and 99 chil-
dren without sepsis were included as group B. Logistic regression analysis was used to analyse the risk factors for premature
rupture of membranes complicated by sepsis. The diagnostic value of PLR and NLR in sepsis complicated by premature rupture
of membranes was assessed by subject operating characteristic curve (ROC) curves.

Results: Univariate analysis showed significant differences between groups A and B in terms of mode of delivery, lymphocyte
count, platelets, PLR and NLR (p <0.05). Logistic regression analysis showed that mode of delivery, platelets, PLR and NLR were
independent risk factors for premature rupture of membranes complicated by sepsis (p <0.05). The ROC area for PLR was 0.781
(95% CI: 0.718-0.844, p <0.001), which was greater than that for NLR when premature rupture of membranes complicated by
sepsis was predicted. When the PLR was >93.072, the sensitivity of predicting premature rupture of membranes complicated by
sepsis was 67.7% and the specificity was 79.8%.

Conclusion: PLR and NLR have a high predictive value for premature rupture of membranes complicated by sepsis. Among

them, the predictive value of PLR was greater than NLR.
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INTRODUCTION

Premature rupture of membranes (PROM) refers to the rupture
of the membranes that enclose the amniotic fluid and the fetus
before delivery, with the amniotic fluid flowing out through the
vagina.' The incidence of PROM ranges from 20% to 36% of all
pregnancies.”’ Sepsis is a common complication of PROM and
has a significant impact on the growth and development of the
'fetus-newborn'.* The study of PROM and sepsis has received
considerable attentionfromclinicians.
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The culture of microorganisms in the blood is considered the
gold standard for the diagnosis of sepsis.’ In developing coun-
tries, inadequate testing levels and long testing times greatly
affect the early diagnosis and rational drug treatment of chil-
dren.*” The key to reducing deaths due to sepsis is early detec-
tion and accurate diagnosis. Therefore, early diagnosis before
the detectionofblood cultureresults hasbecomethekeytoclin-
ical management. In recent years, the detection of inflamma-
tory markers in blood has become a hot topic of research for
paediatric clinicians.’ Compared with blood cultures, the results
of inflammatory indicators in blood are easy to apply clinically
and easily available.

PLRand NLR are inflammatory indicators with diagnostic values
derived from peripheral blood cells in recent years. Studies
have shown that PLR and NLR can be used as early diagnostic
indicators and prognostic predictors for a variety of acute and
chronic inflammatory diseases.*** NLR combines neutrophil
count and lymphocyte count and can predict the severity of
sepsis.'* PLR, on the other hand, combines platelet count and
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lymphocyte count and is an important marker for assessing
disease activity."

The diagnostic value of PLR and NLR in PROM complicated by
sepsis is unclear, therefore, the aim of this study was to investi-
gate the diagnostic value of PLR and NLR in PROM complicated
by sepsis.

METHODOLOGY

The descriptive study was approved by the Medical Ethics
Committee ofthe College of Medicine of Yanbian University. Nine-
ty-nine children admitted from January 2020 to June 2021 with
PROM complicated by sepsis were selected as group A; 99 chil-
dren with PROM without sepsis were selected as group B. Inclu-
sion criteria: The diagnosis of PROM was based on examination
and clinical manifestations and included the pregnant woman
complained of sudden vaginal discharge or uncontrolled "leak-
age", and amniotic fluid containing fetal fat was seento flow from
the uterine orifice on speculum examination; the pH of vaginal
fluid was >6.5; dried vaginal fluid was seen to be dentate or phyl-
lodes-like on film insulin-like growth factor binding protein-1 and
placental alpha microglobulin-1 if necessary; ultrasonography.
Diagnostic criteria for sepsis: positive cultures of microor-
ganismsinthe blood with clinical signs of systemic infection such
as high or low body temperature, rapid or suspended breathing,
tachycardia or bradycardia, unstable body temperature, irreg-
ular respiratory rhythm, erratic heartbeat rhythm, and feeding
intolerance. No antibiotic treatment prior to blood collection.
Exclusion criteria were: infants younger than gestational age or
older than gestational age; maternal use of medications related
tofetal haematopoiesis during pregnancy; prenatal use of gluco-
corticoids; infants receiving postnatal cardiopulmonary resusci-
tation; twin or multiple pregnancies; maternal alcohol ortobacco
use; maternalgestational diabetes mellitus or other conditions.

Gestational age, gender of the newborn, birth weight, delivery
pattern, lymphocyte count, platelet count, neutrophil count, NLR
and PLR were collected from the childrenin Group Aand Group B.
Blood was collected immediately on admission for microbiolog-
ical culture and routine blood tests. The statistical software SPSS
26.0 was used to statistically process the above information.
Normality tests, Q-Q plots, Shapiro-wilk, Kolmogorov smirnov
method tests were used to assess the normality of variables.
Those that did not obey the normal distribution were expressed
asmedianand quartiles, and the Mann-Whitney test was used for
comparisonbetweenthetwogroups. Countdata were expressed
as sample size and percentages, and the chi-square test was
used for comparison between groups. Logistic regression
models were applied to analyse risk factors for PROM compli-
cated by sepsis. The area under the subject operating charac-
teristic (ROC) curve was used to determine the sensitivity and
specificity of PLR and NLR in predicting PROM complicated by
sepsis. Statistical significance was defined as p <0.05.

RESULTS

The results of the Table | showed that the differences between
groups A and B were statistically significant in terms of mode of

delivery, lymphocyte count, platelets, PLR and NLR; however,
there were no statistically significant differences in terms of
gender, gestational age, birth weight and neutrophil count (p =
0.473,0.181,0.713,and 0.129respectively, Tablel).

Tablel: Generalinformationaboutthechildreninboth groups.

Index Group A (n=99) Group B (n=99) p-value
Gender [n(%)] 0.473
Male 59 (59.6) 54 (54.5)

Female 40 (40.4) 45 (45.5)

Gestational week 38 (35-39) 38 (37-39) 0.181
Delivery route

INSD, n (%)] 52 (52.5) 37 (37.4) 0.032
Birth weight (kg) 3.15 (2.40-3.50) 3.05 (2.58-3.49) 0.713
Lymphocyte (10°/L)  2.75 (2.04-3.67) 3.12 (2.55-4.05) 0.007
Neutrophil (10°/L) 8.79 (5.12-12.46) 7.60 (6.70-9.23) 0.129
PLT (10°L) 277 (245-331) 237 (211-262) <0.001
NLR 2.98 (2.64-4.14) 2.47 (1.95-3.01) <0.001
PLR 110.09 (79.64-147.86)  71.04 (54.73-90.37) <0.001

The chi-square test was used for gender and delivery route; The Mann-Whitney
test was used for Gestational week, Birth weight, Lymphocyte, Neutrophil, PLT,
NLR, and PLR.

Table II: Multivariate logistic regression analysis of PROM compli-
cated by sepsis.

Risk factor B S.E. p-value
Delivery route 1.190 0.4 0.003
Lymphocyte 0.486 0.339 0.151
PLT 0.016 0.005 0.002
NLR 0.454 0.197 0.021
PLR 0.036 0.012 0.003
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Figure 1: ROC curves for NLR and PLR predict PROM complicated by
sepsis.

We conducted a logistic regression analysis of parturition
pattern, lymphocyte count, platelets, PLR and NLR, which
showed that parturition pattern, platelets, PLR and NLR were
independent risk factors for premature neonatal sepsis (p
=0.03,0.151,0.002,0.003,and 0.021 respectively, Tablell).

TheROCarea forpredicting PLR for PROM complicated by sepsis
was 0.781 (95% Cl: 0.718-0.844, p<0.001). The optimal
threshold for PLR affecting PROM complicated by sepsis was
93.072, which had a sensitivity of 67.7% and specificity of
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79.8% forpredicting PROM complicated by sepsis.

The ROC area for predicting NLR for PROM complicated by
sepsiswas 0.701 (95% Cl: 0.627-0.775, p<0.001). The optimal
threshold for NLR affecting PROM complicated by sepsis was
2.743, which had a sensitivity of 72.7% and specificity of 69.7%
for predicting PROM complicated by sepsis (Figure 1). PLR and
NLR predicted PROM complicated by sepsis, with PLR predicting
premature neonatal sepsis with a higher ROC area of 0.781
(95%Cl:0.718-0.844,p<0.001) than NLR.

DISCUSSION

PROM with sepsis is a serious neonatal disease that greatly
affects fetal-neonatal growth and healthy development. PROM is
a risk factor for neonatal sepsis and is associated with high
mortality and the development of infectious diseases in children
in the neonatal period.”* Its clinical signs are atypical and non-
specific early on and can easily be misdiagnosed as other infec-
tious diseases. A positive microbiological culture in the blood is
the gold standard for the diagnosis of PROM with sepsis, but its
detection timeislong, usually taking 1-3 days, and its sensitivity
is low. Studies have reported that only 19.2% of detections are
positive." Therefore, the early diagnosis of PROM with sepsis has
beengivenhigh priority by paediatricians.

Calcitoninogen (PCT) and C-reactive protein (CRP) were once
considered to be promising clinical markers for detection® and
are released in large quantities in the blood when the body's
response to infection occurs, but CRP and PCT have low
specificity and peak levels of PCT at 12 hours of infection and
CRP at 24-48 hours, with little significance for the early diag-
nosis of children with PROM with sepsis. This is of little signifi-
cance in the early diagnosis of PROM with sepsis. Peripheral
blood analysis is a commonly used test in clinical paediatrics,
which is easy to perform, short and readily available.’® When
infectious disease occurs, colony-stimulating factors,
chemokines and cytokines are heavily activated and lympho-
cyteactivationisrestricted and reducedinnumber. Atthistime,
the number of megakaryocytesincreases, allowing for massive
platelet production.” In addition, granulocyte lifespan
increases, allowing for an elevated number of neutrophils.'®
However, a single testis controversial in the diagnosis of sepsis
complicated by PROM. It has been shown that a severe inflam-
matory response occurs with apoptosis leading toalarge deple-
tion of lymphocytes and a decrease in their number.® In addi-
tion, Can et al. reported that platelet count cannot be used as a
marker to detect sepsis.” In contrast, the results of this study
showed statistically significant differences in lymphocyte
counts and platelets between group A and group B. Next, we
performed a logistic regression analysis of lymphocyte counts
and platelets, whichshowedthatplatelets wereanindependent
risk factor for PROM complicated by sepsis, while lymphocyte
countswerenot.

Recently, a series of novel inflammatory markers have been
derived from peripheral blood cells: e.g. PLR and NLR, which
have attracted attention in the diagnosis of clinical inflamma-

tory diseases.” PLR and NLR are more stable when combined
withtwosingleindicatorsthansingle neutrophil counts, lympho-
cyte counts and platelet counts. Studies have shown that NLR
and PLR can better predict the severity and prognosis of pneu-
monia, cardiovascular and metabolic diseases, etc.” The
results of this study showed that the difference between groups
Aand B was statistically significantin terms of PLR and NLR. The
results of the ROC curve showed that the ROC area for
predicting PLR for PROM complicated by sepsis was 0.781 (95%
Cl: 0.718-0.844, p <0.001). The optimal threshold for PLR
affecting PROM complicated by sepsis was 93.072, which had a
sensitivity of 67.7% and specificity of 79.8% for predicting
PROM complicated by sepsis. The ROC area for predicting PROM
complicated by sepsis NLR was 0.701 (95% Cl: 0.627-0.775,
p<0.05). The optimal threshold for NLR affecting PROM with
sepsis was 2.743, which had a sensitivity of 72.7% and
specificity of 69.7% for predicting PROM with sepsis. the area
under the PLR curve for predicting PROM with sepsis was
greaterthanthe NLR, whichhad a greater predictive value.

CONCLUSION

PLRand NLR areindependentrisk factors for PROM complicated
by sepsis. The predictive value of PLR and NLR for PROM compli-
cated by sepsisis high, and the predictive value of PLR is higher
thanthatof NLR.
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