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Methodology: It was prospective cross
sectional study performed on 415 patients.
They were divided into patient/Group A (205),
and healthy control/Group B (210). Patients
above age of 18, admission time more than
24 hours and no co — morbid were included
in the study. Demographic information was
obtained from all patients. Blood sample was
collected in EDTA tube and platelet count and
lymphocyte were measured for PLR ratio. Data
was analyzed using SPSS 21.0. P - value of <0.05
was considered as statistically significant.

Results: Out of 415 patients, 143 (69.75%) were
male and 62 (30.25%) were female in Group
A; while in Group B, male and female were
136 (64.76%) and 74 (35.23%). Platelet — to —
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Abstract

Introduction: Sepsis is one the major
cause of mortality and mortality in hospital
settings. Many inflammatory markers have
been proposed but their use is often limited
due to unavailability and cost. Platelet - to —
lymphocyte ratio (PLR) is now suggested as
novel inflammatory marker in many conditions.

Objective: To see the role of platelet - to
- lymphocyte ratio (PLR) as an indicator of
inflammation in patients with sepsis.

lymphocyte ratio (PLR) in group A was 117.24
+ 38.43 and in group B was 82.76 + 41.88, with
the p —value of <0.01.

Conclusion: PLR was higher in septic patients
as compared to control group. It is suggested
as novel marker of inflammatory response to
sepsis.

Keywords: Platelet, Lymphocyte, Platelet -
to — Lymphocyte Ratio, Sepsis, Inflammation,
Infection.

INTRODUCTION: Sepsis is common and major
cause of mortality and morbidity globally.
It results from dysregulationn of infection -
induced systemic inflammatory response. A
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complex expression of systemic inflammatory
and non - inflammatory response take part
in pathophysiological process of sepsis. (1,2)
Various biochemical and haematological
tests are being performed in evaluation of
infection/inflammation. Recently new ratios
e.g. neutrophil - lymphocyte ratio (NLR),
lymphocyte — monocyte ratio (LMR), platelet
- lymphocyte ratio (PLR) and mean platelet
volume (MPV), are being used for evaluation of
infection/inflammation. These parameters can
be used as prognosticfactorsin various diseases.
(3-5) Platelets are first and basic supply for
various inflammatory mediators. Continuous
inflammation processes lead to increase
production of platelets throughmegakaryocytic
proliferation and finally presents with relative
thrombocytosis. High number of platelets is
associated with vascular events which play
important role in inflammatory process. (6)
Determination of platelet - to — lymphocyte
ratio (PLR) suggests activation of platelets and
clotting system, inflammation of local vessel
wall and dysfunction of endothelium. (7,8)

Various inflammatory markers e.g. IL-6, CRP
are useful in determination of prognosis of the
disease but are expensive and have limited
accessibility. (9) Therefore we used inexpensive
and easy parameter platelet - to — lymphocyte
ratio to correlate with the sepsis.

This study aims to see the diagnostic
significance of platelet - to — lymphocyte ratio
(PLR) in patients with sepsis.

METHODOLOGY: This was an cross — sectional
prospective study performed at Department of
Pathology,Indus Medical College HospitalTando
Muhammad Khan between the January 2018 to
May 2018. A total of 205 patients (Group A) and
210 healthy control (Group B) were included in
the study. Inclusion criteria for Group A were: 1)
Age >18 and <65 years 2) Have spent >24 hours
at hospital 3) Patients with no co-morbid 4)
Hypertensive and diabetic patients. Exclusion
criteria for Group A were: 1) Age <18 and >65
years 2) Patients with admission time <24
hours 3) Patients with co-morbid 4) Patients
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on anti-coagulant or thrombolytic therapy.
Demographic characteristics were collected
from all patients and control group.

Blood sample of 3mL was collected through
venous access from all patients and control
group in tube containing EDTA using aseptic
measures. Blood samples were transported
to Pathology Laboratory and blood counts
were evaluated using Automated Hematology
Analyzer Mindray BC-5000. Platelet - to
— lymphocyte ratio (PLR) was measured
using absolute platelet count and absolute
lymphocyte count.

All data was analyzed using SPSS version 21.0.
Chi - square test was used to see the correlation
of platelet to lymphocyte ratio between septic
and non - septic patients. P — value of <0.05
was considered as statistically significant.

RESULTS: Out of total 415 patients, males were
143 (69.75%) and 136 (64.76%) in Group A and
B respectively (Figure 1). While females were
62 (30.25%) and 74 (35.23%) in Group A and B
respectively. There was no significant change in
ageranges of both groups. Mean age of patients
in Group A was 30.22 + 6.53 years and 33.54 +
8.53 years in Group B. Mean BMIin Group A was
2543 + 3.21 kg/m2 and in Group B was 26.71
+4.91 kg/m2. All these parameters showed no
statistically significant difference as p — value
was >0.05. Mean platelet count was different
in both groups. In Group A, it was 305.26 + 42
x109/L and in Group B was 185.52 + 55 x109/L,
with statistically significant difference as p -
value was <0.001. Mean lymphocyte count in
Group A was 3.01 £+ 3.53 x109/L and in Group
B was 2.13 x109/L, with p - value of <0.03 and
hence statistically significant. Platelet - to -
lymphocyte ratio (PLR) in Group A was 117.24
+ 38.43 and in Group B was 82.76 + 41.88 with
p — value of <0.01 (Figure 2 & 3) (Table 1).
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Figure 1: Male to Female Distribution (n=415)
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Figure 2: Mean Platelet Count and Mean Lymphocyte Count (n=415)
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Figure 3: Platelet-to-Lymphocyte Ratio (PLR) (n=415)
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Table 1: Demographic and Laboratory Data (n=415)

Septic Patients Control Group P -value

(Group A) (n=205) (Group B) (n=210)
Male (No/%) 143 (69.75%) 136 (64.76%) 0.8
Female (No/%) 62 (30.25%) 74 (35.23%) 1.02
Mean age (years) 30.22 £ 6.53 33.54 +8.53 0.07
Mean BMI (kg/m2) 2543 +3.21 26.71 £4.91 0.9
Mean platelet count (109/L) 305.26 +42 185.52 £ 55 <0.001
Mean lymphocyte count (109/L) 3.01 £3.53 213+£542 <0.03
Platelet - to — lymphocyte 117.24 + 38.43 82.76 +41.88 <0.01

ratio (PLR)

DISCUSSION: This was first kind of study
performed in this area on septic patients. Sepsis
is major is one the major reason for mortality
and morbidity which results from dysregulation
of inflammatory response of the system to
the infection. It was recently introduced that
dysregulation of immune system specially
cellularimmunity, including anti— inflammatory
or pro-inflammatory responses during various
stages. Platelets play crucial part in both
inflammatory and immunomodulatory process,
by induction of cytokine release and interacts
with various types of bacteria and cells related
to immunity. Platelet to lymphocyte ratio (PLR)
is newly suggested as systemic inflammatory
marker.(1,10-12) But still only few studies have
been published torectifythis statementin septic
patients. Though its significance have been
shown in other diseases. Same kind of study
was performed by Shen et al in patients with
sepsis, which showed that patients with sepsis
were associated with high PLR as compared to
control group, and was also associated with
high mortality. (1)Ye et al showed in his study on
patients with acute heart failure that higher PLR
was associated with poor clinical outcomes. (13)
Kahramanca et al performed study on patients
with acute appendicitis to see its positive and
negative predictive values. He proved that high
PLR was associated with patients with acute
appendicitis due to inflammatory response.
(14)Reda et al suggested in his study that PLR
was a strong marker for predicting the severity
of coronary atherosclerosis. (6) In another study
by Augene et al, it was shown that the mortality

rate was high in patients with elevated PLR
value. (15) Another study by Solmaz was
performed to see significance of PLRin multiple
myeloma. He observed that thrombocytopenia
and decreased PLR were associated with poor
survival in patients with multiple myeloma and
it can be used as cost — effective prognostic
marker. (16)Although another study by Prabawa
et al showed the strong positive correlation
between staging of cervical cancer and PLR.
Advanced stage showed high PLR as compared
to early stage disease. (17)Another analysis
was done to evaluate the significance of PLR in
children with acute stage of immunoglobulin
A vasculitis and its assessment of stability for
prediction of course of the disease. It clearly
showed the association of high PLR in all IgAV
children by systemic involvement. (9)Alagbe
et al showed in his study that patients with
sickle cell anemia at both steady state and vaso
— occlusive crisis are associated with high PLR
due to inflammatory process. (18)

In this study, platelet — to -lymphocyte
ration was higher in septic patients as
compared to non - septic group, suggestive
of inflammatory response to increased stress
of infection. It is suggested that dysregulation
of immune system, specially cellular immunity,
including anti - inflammatory or pro -
inflammatory response occur in sepsis. Platelets
play essential role in both inflammatory and
immunomodulatory process, by the induction
of cytokine release and interacting with various
types of immune cells and bacteria. (19,20)
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Immune cells such as neutrophils, lymphocytes,
NK cells and macrophages etc, contribute tothe
exacerbation of inflammatory process. Based
on this situation, PLR is suggested as novel
systemic indicator of inflammation, and its use
was basically seen in malignant disorders. Later
it was also found to be the part of inflammatory
response. (21)

CONCLUSION: Platelet - to — lymphocyte ratio
was significantly associated with patients with
sepsis. PLR can be considered as preliminary
and cost - effective indicator in patients with

sepsis.
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