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Abstract

Aim: Neutrophil-Lymphocyte Ratio (NLR) and Platelet-Lymphocyte Ratio (PLR) are the blood biomarkers that are
the indicators of the systemic inflammatory response. In this study, the utility of PLR, as a simple and effective
blood biomarker that can be used in rapid diagnosis and treatment decision-making in patients that applied to
emergency services with minor head trauma, was studied.

Methods: The relationship between PLR and intracranial injury in patients who applied to the emergency
department of our university hospital with a minor head trauma between January 01, 2018 and December 31,
2018, with the approval of the local ethics committee of our university, was retrospectively studied. Within
this scope, tomography reports and laboratory results were retrospectively analyzed by scanning patient files
through the hospital information management system. Computed tomography findings, age, application type,
blood values were obtained and analyzed through the system. The data were analyzed using the SPSS program.

Results: Of the 200 patients studied, 99 (49.5%) were women and 101 (50.5%) were men, and the mean age was
6047238 years. Ischemic infarction was detected in 11 (5.5%) patients, subarachnoid hemorrhage in 8 (4%),
subdural hematoma in 6 (3%), intra parenchymal hematoma in 4 (2%), and epidural hematoma in 1(0.5%) patient.
When the patients with and without intracranial pathology after trauma were compared, when comparing the
mean NLR and PLR (p=0.055), no statistically significant difference was found.

Conclusion: Even though NLR and PLR have a field of use in the follow-up and treatment of progressive diseases,

the results are still controversial. There is no significant relationship for the use of NLR and PLR as a biomarker in
deciding the diagnosis and treatment of patients with severe head trauma with minor or intracranial pathology.
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Introduction

According to statistics, a head trauma occurs every 15 seconds,
and death occurs every 12 minutes due to a serious head trauma’?
Admission to the emergency department after a minor head trauma is
one of the most common injuries. Minor head traumas characterized
by Glasgow Coma Score (GCS) 15 points, loss of consciousness less than
20 minutes, and no neurological deficits constitute 80% of all head
traumas in emergency service admissions.® It has been suggested in
clinical studies that NLR and PLR can be used as prognostic markers
in diseases such as intracerebral hemorrhage, cerebral ischemia, and
myocardial infarction? It was stated, in a study published by Baskent
University Faculty of Medicine within the framework of the search
for new biomarkers that cost-effective tests that could provide rapid
results to emergency physicians would be beneficial in renal transplant
patients, and red blood cell distribution width (RDW) was suggested
as a candidate in this regard.® PLR is one of the parameters of the
complete blood count just like RDW, and is calculated by a physician
by dividing the platelet and lymphocyte counts obtained during the
complete blood count by each other. NLR is calculated by dividing
the absolute neutrophil count by the absolute lymphocyte count, and
PLR is expressed as multiplying the platelet count by the absolute
lymphocyte count. NLR = 5 and PLR = 250 values are considered high
levels. As of 08.072020, a search made with the keywords “platelet
lymphocyte ratio (PLR)" on Pubmed, the official website of the United
States National Library of Medicine, yielded 3,262 results. According
to Pubmed, it has been reported that PLR, which has been studied
since 2008, can be used as a predictor in various cancers, acute
inflammatory demyelinating polyradiculoneuropathy, attention deficit,
and hyperactivity disorder, and erectile dysfunction.”” Lymphocytes
and platelets, as members of the systemic inflammatory response
family, have been noted to be positively associated with carcinogenesis
and tumor progression®* Although NLR and PLR are blood biomarkers
that are indicators of a systemic inflammatory response, the clinical
significance of the combinations of these biomarkers is unclear.* While
there is a negative correlation with PLR values above the cut-off value
in terms of survival in ovarian cancers and cervical cancers, there is
no scientific connection in endometrial cancers. PLR is scientifically
higher in progressive diseases than in non-progressive diseases® In
a study related to cardiovascular diseases, when the NLR ratio was
evaluated in terms of atherosclerosis progression, when patients
with atherosclerosis progression were compared with the patients
without progression, it was observed that the scientifically increased
NLR ratio in patients with progressive atherosclerosis was found to be
significant” Rui Guo et al. evaluated 171 patients and found in a study
conducted in 2019 that NLR was high in patients hospitalized for 90
days in patients with a history of head trauma and diagnosed with
intraparenchymal hemorrhage according to Computed Tomography
(CT) results. Although the distribution of unconsciousness and low GCS
is more common in the patient group with high NLR, it can be used as
a biomarker for severe strokes!® High NLR mean is also significant in
terms of forensic traumatology, as a new parameter to suggest that
the injury is not mild. Although an increase in the PLR environments
was observed in groups with or without life-threatening injuries, which
may and may not be resolved by simple medical intervention, with and
without traumatic change detected , with and without fracture, in terms
of determining the severity of the injury, no statistically significant
difference was found between these variables® It was demonstrated
in another study, conducted by Muratoglu Murat et al. and included 326
patients who claim that PLR is an acceptable biomarker in showing the
presence of infection, although it does not provide as excellent results
as C-Reactive Protein (CRP), which is accepted as the gold standard in
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the study.? In this study, it was aimed to show whether PLR was useful
in detecting intracranial injury in patients applying to the emergency
department with minor head trauma. There are indications for the use
of computed tomography (CT) for patients applying to the emergency
department with head trauma and GCS; however, this decision and
CT imaging can be difficult due to overcrowded emergency rooms
or exaggerated patient complaints. Patients who applied to our
emergency department with minor head traumas were evaluated, and
it was aimed to investigate the relationship between brain pathology on
CT and hematological biomarkers in order to find markers that helped
us define brain pathology in patients with GCS 15.

Materials and Methods

In this retrospective study, the relationship between PLR and intracranial
injury in patients who applied to the emergency department of our
university hospital with minor head traumas between January 01,
2018 and December 31, 2018, with the approval of the local ethics
committee of our university, was retrospectively investigated.
Within this scope, tomography reports and laboratory results were
retrospectively analyzed by scanning patient files through the hospital
information management system. The age, gender, whether there was
an intracranial injury in tomography images related to head trauma,
complete blood count values (leukocytes, erythrocytes, thrombocytes,
neutrophils, lymphocytes, MPV, RDW), GCSs at the time of admission
were obtained in this way. The results of examinations of the patients
who applied to our emergency department with minor head traumas
between January 01, 2018 and December 31, 2018 as a control group
and did not have intracranial injuries were evaluated. Thus, it was
tried to show whether there was a difference between the results of
comparison and complete blood count parameters in patients with and
without intracranial injury who applied to the emergency department
due to minor head trauma. A total of 200 people with GCS=15 who applied
to our emergency department with minor head trauma were included
in the study. The case group consisted of 30 patients who underwent
CT scan and found pathology, and the control group consisted of 170
patients whose CT scans were evaluated within normal limits. While the
patient files were being reviewed, a detailed neurological examination
in the patient's history, causes of trauma (non-vehicle traffic accident,
in-vehicle traffic accident, headache, beating, falling, work accident,
seizure, syncope, suicide), and patients' complaints (headache, nausea,
vomiting, loss of consciousness and seizure duration) were recorded.
The results of routine complete blood count and biochemical tests
taken from these patients, CT scan results, whether the patient was
hospitalized, the treatment received, and the final status of the patients
were recorded. CT scan was performed with Siemens Somatom Force
Computed Tomography device (384 sections ] within 30-60 minutes
of admission to the emergency department. Subdural hemorrhage,
subarachnoid hemorrhage, epidural hemorrhage, intraparenchymal
hemorrhage, and ischemic infarction were considered as pathologies
when CT scan was evaluated. Patients with GCS below 15, patients with
multiple traumas, chest pain, comorbidities such as anemia, or chronic
kidney failure that affected blood parameters were excluded from the
study. The blood test results were reviewed at the first admission of the
patients to the emergency department of our hospital. Blood samples
were collected in tubes containing sodium citrate, blood samples for
troponin T were collected in pure, red-capped tubes and analyzed at
room temperature in the biochemistry laboratory using the Pentra DF
Nexus, Hariba medical device, and troponin T was analyzed with the
Roche Hitachi Cobas E 601 device. Patients' WBC (White Blood Cell) 4.5-
11.0 x 103 / uL, Hb (Hemoglobin) 13.5-16.0 g / dL, NEU (Neutraphil) 2-12
K/ mL, LYM (Lymphocyte)1 -4.9 K/mL, MCV (mean corpuscular volume)



Platelet-lymphocyte ratio in minor head traumas

80-100 fL, RDW (Red Cell Distribution) 11.8-14.3%, MPV *(Mean Platelet
Volume) 6.910.8 fL, PLT (Platelet count) 156-373 x 103/uL and troponin T
14-100 pg/mL were considered normal limits.

Statistical Analysis

We analyzed all data with the "SPSS 17.0 for Windows" program. The
demograpbhic, clinical, and laboratory data of the patients were shown
as mean ¢ standard deviation, median (interquartile range (IQR), and
percent (%). The Chi-square test was used for the comparison of
categorical data. The distribution of continuous data was evaluated
with the Kolmogorov-Smirnov Test. The results of this test revealed
that none of the data were normally distributed. Therefore, the
MannWhitney U test was applied, which is a non-parametric test, in the
analysis of the data. The “receiver operating characteristic’ (ROC) curve
was plotted to determine the sensitivity and specificity of the PLR and
CRP, which is considered the gold standard in indicating an infection.
For those below the ROC curve, values above 0.9 were determined as
excellent, values between 0.8-0.9 as very good, and between 0.7-0.8
as acceptable values. The data were analyzed in the 95% confidence
interval, and the p<0.05 value was considered statistically significant.

Results

Of the 200 examined cases, 99 (49.5%) were women and 101 (50.5%)
were men, and the mean age was 6047+23.8 years (Table 1). Of the
cases, 5 (2.5) were pedestrians, 12 (6%) in-vehicle traffic accidents, 14
(7%) assaults, 130 (65%) falls, and 39 (19.5%) applied to the emergency
service due to other reasons. The number of patients with GCS 13
was 8 (4%), 14 was 4 (2%), and 15 was 188 (94%). One hundred seventy

Table 1. Characteristics of the patients, laboratory parameters, and no
lesion on CT (Group 1), patients with lesion on CT (Group 2)

Variable Group 1 Group 2 p
Age (years) 63.5(46) 795(28)  0.005
Hb (g/dI) 13.70(2.5) 1340(2.3) 0146
Platelet (thousand/mcl) 226,000(73750) 168000(76500) 0.011
leukocytes (thousand/mcl) 8.77(3.65) 788(354)  0.360
Neutrophil (thousand/mcl) 5.60(3.70) 5.03(3.24) 0962
Lymphocyte (thousand/mcl) 1.88(1.25) 141(118) 0.002
PLR 1211(75.85) 12315(9114) 0152
NLR 2.91(2.76) 2.94(3.54) 0.055
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Figure 1. The “receiver operating characteristic’ (ROC) curve was plotted
to determine the sensitivity and specificity of the PLR and CRP
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(85%) patients had no pathological findings when CT images were
examined. Ischemic infarction was detected in 11 (5.5%), subarachnoid
hemorrhage in 8 (4%), subdural hematoma in 6 (3%), intraparenchymal
hematoma in 4 (2%), and epidural hematoma in 1 (0.5%). A statistically
significant correlation was found for the platelet area under the
curve 0.354 CI (0.245-0463) (p=0.011)(Figure 1). The sensitivity was 73%
and the specificity was 12% for the platelet 160.500 value. The area
under the curve for lymphocytes was 0.324 CI (0.207-0465) (p=0.002),
a statistically significant difference was found. The sensitivity was
calculated as 83%, the specificity as 5.3% for the lymphocyte value of
0.90. No statistically significant difference was found when the NLR
averages were compared (p=0.055). Similarly, no statistically significant
difference was found in PLR averages (p=0152).

Discussion

This study aims to determine the use of NLR and PLR as alternatives
in determining the severity of head trauma in patients presenting to
the emergency department with minor head traumas, the intensity of
the emergency department, and in small centers that do not have the
opportunity for further examination and treatment such as CT. The fact
that the ratios of neutrophils, lymphocytes, and platelets, which are
among the parameters of complete blood count, to each other are both
cost-effective and rapid-resulting biomarkers, alternatively, it may be
effective and useful in decision-making. In our study, it was found that
NLR and PLR were not scientifically significant in patients who applied
with head traumas and had pathology on CT. The results we determined
in both the case group and the control group did not show a correlation
for NLR (p=0.055) and PLR (p=0152). In the literature, there are scientific
studies and articles stating that NLR and PLR values are correlated in
the follow-up of progressive diseases such as infection, various cancers,
and cardiac atherosclerotic diseases, which are accepted as indicators
of systemic inflammatory response. In our study, it was intended to
determine whether this correlation was significant, especially in
patients with minor head traumas. A systemic inflammatory response
occurs in traumatic or non-traumatic intracranial events, but since
organic pathology does nat occur in minor head traumas or because
the time required for the inflammatory response to occur at the first
admission is short, this response may not have occurred, and it can be
concluded that both systemic and temporal factors act.

Even though lymphocytes are part of the systemic inflammatory
response and there is a positive association between platelets
and cancers, the scientific significance of these biomarkers is still
unclear®® In addition to parameters, which are the gold standard in
determining the follow-up and treatment, such as CRP, which is one
of the members of the systemic response in infections, inflammation,
cancers, and chronic diseases, it shows an increase and decrease in
neutrophils and lymphocytes. In this context, although the ratio of these
parameters to each other is not the gold standard as an additional
biomarker in follow-up and treatment, there are articles supporting its
usability. On the other hand, publications that support its usability in the
follow-up and treatment of progressive diseases in studies and articles
made and published for PLR or reporting that there is a correlation are
rare. In our study, both NLR (p=0.055) and PLR (p=0152) did not show
a scientifically significant correlation in patients who applied to our
emergency department with minor head traumas and had intracranial
pathologies on CT images. Although the change processes of blood
parameters, which occur within a certain period, while the systemic
inflammatory response occurs, and whose values change according
to the severity of the disease and the response to treatment, are
accepted as an indicator, the fact that this process has not yet started
or is not completed in cases such as acute and rapidly developing head
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trauma limits the use of NLR and PLR values in diagnosis and treatment.
However, it has been reported that NLR is high during hospitalization in
patients with post-traumatic intracranial hemorrhage® The difference
between the correlation in this study and the lack of correlation in
our study is that the follow-up of the systemic inflammatory response
with the patients who applied to the emergency department after the
event and followed up for 90 days and their progression was observed.
Likewise, no statistically significant difference was found in cases
with traumatic changes in terms of forensic medicine® The reason
why this correlation did not occur in forensic cases can be thought of
as the systemic inflammatory response process not being activated
or completed yet. In a study published by Acar E. et al,, a significant
increase was found in MPV, NLR, and troponin T levels of patients with
pathologies on CT who applied to the emergency department with
minor head traumas.’ In the same study, no significant difference was
found for NLR and PLR in patients with skull fracture and intracranial
hemorrhage. Although some blood parameters such as neutrophils
and lymphocytes may be expected to increase due to the systemic
inflammatory response, it is not clear whether their ratios correlate
to each other in pathologies that following head trauma. This may be
significant in patients undergaing surgery, which may again be due to
the systemic response after post-surgery. In this case, it is imperative
to make sense of whether the correlation of NLR and PLR is due to
trauma or as a response to the surgical procedure. Since neutrophil
and lymphocyte values vary in chronic diseases, cancers, and many
other diseases that cause a systemic inflammatory response, their
averages or ratios to each other may also vary, so anincrease inisolated
head trauma can be expected, it will be a very optimistic approach
to establish a specific correlation or evaluate it as a pathognomonic
biomarker?

Conclusion

Although NLR and PLR can be used as inflammatory biomarkers in
response to the follow-up and treatment in progressive diseases, their
specific use as a biomarker in decision-making, especially in acute
events such as minor head trauma, is not appropriate alone. Similarly,
its use as a biomarker is not evident in patients with intracranial
pathology.
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