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ABSTRACT

Introduction: We investigated the use of Platelet-to-Lymphocyte Ratio (PLR) which can be calculated by using platelet and
lymphocyte counts from total blood count, for the diagnosis of infectious mononucleosis (IM).

Materials and methods: Out of 116 patients, 24 of them were diagnosed as IM with regard to serological tests and accepted as
patient group. 40 healthy subjects were taken as control group. PLR values of the patient and control groups were calculated and

cutoff values were determined using ROC Curve analysis.

Results: According to the study data, sensitivity and specificity of PLR value in diagnosing IM is 50% and 95%, respectively.
Conclusion: We concluded that low values of PLR can be used to give an idea about the existence of IM. However, high values
of PLR may necessitate more evaluation for other differential diagnosis.
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Introduction

Epstein-Barr virus (EBV) is a common infec-
tious agent, found in approximately 95% of the
world's population. Infection with EBV which leads
to infectious mononucleosis (IM) is more frequent
during childhood®.

Diagnosis of IM is based on clinical examina-
tion, revealing the classic triad of fever, lym-
phadenopathy, and pharyngitis, and laboratory find-
ings including the presence of atypical lymphocyto-
sis, heterophile antibodies and EBV spesific anti-
bodies. The disease is managed specifically with
supportive care since it is a self-limited infection.
However, IM has been associated with numerous
early or late complications®.

Various markers are used for the diagnosis of
the diseases. Most recently, the use of Platelet-to-
Lymphocyte Ratio (PLR) has captivated the atten-
tion of researchers. PLR seem to be effective to
estimate prognosis for most types of cancer like
prostate, ovarium or colorectal cancer. Apart from
cancer types, there are studies showing that PLR
can be used for early diagnosis of diseases like dia-
betes mellitus, celiac disease and vestibular neuri-
tis®o.

In recent years, there are numerous researches
showing that Neutrophil-to-Lymphocyte Ratio
(NLR) and PLR are significant markers for diagno-
sis and prognosis. However, any study on the rela-
tion between PLR and IM disease has not found.
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This research is planned to examine how PLR
of people diagnosed as EBV positive differs.

Methods

116 patients who were admitted to the pedi-
atric clinic of TOBB ETU Hospital between
January 2005 - March 2015 and in the age range of
0-15 years were investigated. Complete blood
counts and EBV antibodies used for the diagnosis
of infectious mononucleosis of these patients were
analysed on the day they were admitted to the hos-
pital.

Complete blood count was analysed using
Sysmex XT2000i (Sysmex Co., Japan), C-reactive
protein (CRP) and ferritin levels using Cobas 6000
(Roche Diagnostics Co., Mannheim, Germany) and
EBV IgM (Anti-VCA (Viral capsid antigen) GP 125
IgM, anti-VCA P19 IgM, anti EBNA-1 (EBV
Nuclear Antigen) IgM, anti P22 IgM and anti-EA-D
(Early Antijen) IgM antibodies) using Euroline
Anti-EBV Profile 2-IgM (Euroimmun Medizinische
Labordiagnostika AG, Liibeck, Germany).

Patients are diagnosed as IM if they were posi-
tive for EBV Anti-VCA G IgM and anti-EA IgM
antibodies 24 patients out of 116 were diagnosed as
IM regarding to this condition.

Control group was formed from 40 patients
between the ages 1 and 15 who were admitted to
the pediatric clinic of TOBB ETU Hospital in
March 2015. In order to exclude anemia or infec-
tion, ferritin value above 20 ng/ml, leukocyte count
under 10 x 103/ul and CRP level under 5 mg/L
were taken as inclusion criteria for the control
group. Normal reference ranges for each parameter
are shown in Table 1.

namely all the patients who underwent infectious
mononucleosis IgM scan, only the seropositives,
only the sero negatives, and the control group)
(Table 2).

Platelet-Lymphocyte Ratio
n mean+SD
Total scanned group 116 112470
IM + Group 24 71+£55
IM - Group 92 12370
Control Group 40 82+23

Table 2: PLR values of the patients in the study and the
subgroups.

The cutoff values were identified by using
ROC curve analysis. According to these cutoff val-
ues, percentages of the groups were compared by
chi-square test and Odds Ratio was calculated. All
statistical calculations were performed by using
commercially available statistical software package
(SPSS 18, Chicago, IL, USA).

Results

24 patients are found to be EBV positive out
of 116 patients who were included in the study
(20,7%). The average PLR value of these patients
was 112+70. Whereas, 67 out of 116 patients’ aver-
age PLR value was below 112 (%57.7), Out of
these 67, 19 of them were diagnosed as EBV posi-
tive.

ROC curve analysis was carried out by using
PLR values of 24 IM positive patients and of 40
patients in the control group (Figure 1). Cutoff

value for PLR is assessed as 48 considering the
specifity and sensitivity values (Table 3).

ROC Curve

Normal Reference Ranges
CRP
(mg/L) o3
Ferritin
(ng/ml) 7-140
Leukocyte 1 month-1year | 1-3year | 3-5year | 5-12 year | 12-15 year
(10 x 103/ml) 5-19,5 6-17,5 5,5-15,5 4,5-13,5 4,5-11,0

Table 1: Normal Reference Ranges.

PLR values are calculated by analysing the
blood counts of both groups using the formula:

PLR = Platelet Number / Lymphocyte
Number.

Mean, median and standart deviation values
(SD) are calculated individually for four groups,

Cut-off

Sensitivity

04 08
1- Specificity

Fig 1: ROC Curve Analysis.
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When cuttoff value for PLR was taken as 48, sensi-
tivity and specifity were found to be 50% and 95%,
respectively. Positive predictive value (12/14) and
negative predictive value (38/50) for IM were
found to be 85,7% and 76%, respectively
(p<0,001).

IM + (n, %) | Control (n, %) | Total (n, %)
12 2 14
PLR less than 48

85,7% 14,3% 100%

12 38 50
PLR more than 48

24,0% 76,0% 100%

24 40 64
Total
37,5% 62,5% 100,0%

Table 3: Distributing the patients regarding PLR values.

Discussion

Infectious mononucleosis is a lymphoprolifer-
ative disease caused by EBV and generally seen in
pediatric population. Laboratory tests have an
important role in the diagnosis and follow-up of
IM. Although heterophile antibodies can help the
diagnosis, measurement of specific antibodies to
EBYV is the gold standard test for IM. However,
tests detecting EBV antibodies are expensive, time
consuming, and sometimes hard to reach. Thereby,
new tests which are economic and easy to use are
needed.

There are various laboratory analyses for the
differential diagnosis of diseases. Lately, it is
reported that Trombocyte-Leukocyte Ratio can be
used in different diseases.

Akboga et al. investigated the relationship
between PLR value and inflammation and the
severity of coronary atherosclerosis. They catego-
rized 1646 patients according to Gensini scores as
control, mild, and severe coronary artery disease
(CAD) groups. They found that PLR values of the
patients in the control group is lower than the others
and discovered a correlation between PLR and the
severity of CAD. They suggested that PLR can be
used as a fast and cheap inflammation marker®.

Furthermore, Langsenlehner et al. researched
the usage of PLR as a prognostic indicator for
prostate cancer by using the data of 374 patients.
When the cutoff value for PLR is set as 190, they
saw that an increased PLR is a significant prognos-
tic factor for poor metastases-free survival, cancer-
specific survival and overall survival. Based on this

finding, they concluded that PLR may predict prog-
nosis in patients with prostate cancer and can con-
tribute to individual risk assessment in them®.

Kemal et al. reported that Neutrophil to
Lymphocyte Ratio (NLR) and PLR can be used in
the diagnosis of lung cancer (LC) and studied the
NLR and PLR values of 81 LC patients and 81
healthy subjects. They showed that PLR and NLR
values of LC patients are higher than the control
group and suggested that NLR and PLR can be use-
ful biomarkers in LC patients before treatment®.

Chung JH et al investigated whether PLR and
NLR values are significant markers for vestibular
neuritis disease. They showed that PLR and NLR
values of the patient group is higher compared to
the control group. They also showed that NLR and
PLR value of patients with nystagmus ongoing
more than five days were significantly higher than
that of patients whose nystagmus ceased within five
days. They concluded that these two values can be
used as a reliable parameter for predicting the cause
and severity of the disease®.

Moreover, it was reported that high PLR may
indicate a worse prognosis in some certain diseases
like Behget’s Syndrome, brucella arthritis, infective
endocarditis, colorectal cancer, coronary artery
ectasia and Henoch-Schonlein Purpura”'?.

Surprisingly, PLR value of IM positive group is
lower than the controls in our study group. 85,7% of
patients whose PLR value were under the cutoff
value were EBV positive and 95% of patients who
were IM negative has a PLR above the cutoff value.
Regarding these observations it can be claimed that
decreased PLR values may be useful in the diagnosis
of IM.

Out of 116 patients with prediagnosis of IM,
only 24 (20,7 %) of them were antibody positive.
However, in our group with lower PLR, the positivi-
ty rate of antibodies is 85,7%. So, roughly we can
interprete that PLR can be used as a pre-test for IM.
It can save us from nearly 65% of unnecessary tests
especially in local regions in which measuring spe-
cific antibodies is not possible.

Conclusion

According to our data, as a pretest for IM low
values of PLR can be used to have an idea about
the existence of IM before the results of advanced
spesific serological tests. However, high values
may indicate the necessity of a new point of view
for the differential diagnosis.
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On the other hand, the results that we obtained
from a limited number of cases, need to be con-
firmed in wider case series.

References

1) Bolis V, Karadedos C, Chiotis I, Chaliasos N, Tsabouri
S, Atypical manifestations of Epstein—Barr virus in
children: a diagnostic challenge. Jornal de Pediatria
2016; 92(2): 113-121

2) Valachis A, Kofteridis DP, Mononucleosis and
Epstein—Barr virus infection: treatment and medication.
Dove Press J Virus Adapt Treat 2012; 4: 23-28.

3) Akboga MK, Canpolat U, Yayla C, Ozcan F, Ozeke O,
Topaloglu S, Aras D. Association of Platelet to
Lymphocyte Ratio With Inflammation and Severity of
Coronary Atherosclerosis in Patients With Stable
Coronary Artery Disease. Angiology 2015 April. pii:
0003319715583186

4) Langsenlehner T, Pichler M, Thurner EM, Krenn-Pilko
S, Stojakovic T, Gerger A, Langsenlehner U.
Evaluation of the platelet-to-lymphocyte ratio as a
prognostic indicator in a European cohort of patients
with prostate cancer treated with radiotherapy. Urologic
Oncology 2015 May. DOI: 10.1016/j.urolonc.
2015.02.002

5) Kemal Y, Yucel I, Ekiz K, Demirag G, Yilmaz B, Teker
F, Ozdemir M. Elevated serum neutrophil to lympho-
cyte and platelet to lymphocyte ratios could be useful
in lung cancer diagnosis. Asian Pasific Journal of
Cancer Prevention 2014; 15(6): 2651-4.

6) Chung JH, Lim J, Jeong JH, Kim KR, Park CW, Lee
SH. The significance of neutrophil to lymphocyte ratio
and platelet to lymphocyte ratio in vestibular neuritis.
The Laryngoscope 2015 Feb. DOI: 10.1002/lary.25204

7) Alan S. et al. The relation of neutrophil-to-lymphocyte
ratio, platelet-to-lymphocyte ratio, and mean platelet
volume with the presence and severity of Behget’s syn-
drome. Kaohsiung J Med Sci 2015 Dec; 31(12): 626-
31.

8) Aktar F. et al. (2016) Diagnostic role of inflammatory
markers in pediatric Brucella arthritis. Ital J Pediat. 11;
42(1): 3.

9) Zencir C et al. Association between hematologic para-
meters and in-hospital mortality in patients with infec-
tive endocarditis. Kaohsiung J Med Sci 2015
Dec;31(12):632-8.

10) You J, Zhu GQ et al. Preoperative platelet to lympho-
cyte ratio is a valuable prognostic biomarker in patients
with colorectal cancer. Oncotarget 2016 Mar 24. DOI:
10.18632/oncotarget.8334.

11) Kundi H, Gék M, Cetin M et al. Relationship between
platelet-to-lymphocyte ratio and the presence and
severity of coronary artery ectasia. Anatol J Cardiol.
2016 Apr 21. doi: 10.14744/AnatolJCardiol.2015.6639.

12) Bostan Gayret O, Erol M, Nacaroglu HT, The
Relationship of Neutrophil-Lymphocyte Ratio and
Platelet-Lymphocyte Ratio with Gastrointestinal
Bleeding in Henoch-Schonlein Purpura. Iran J Pediatr
2016; 26(5): 1jp.8191.

Corresponding author

YASEMIN ARDICOGLU AKISIN, MD

TOBB ETU Hospital, Yasam Cad. No5 Sogutozu
06510 Ankara

(Turkey)



