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platelet to lymphocyte ratio in children with pathological
cervical lymphadenopathy
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Abstract

Objective: To reveal whether if neutrophil to lymphocyte ratio (NLR)
and platelet to lymphocyte ratio (PLR) rates are useful or not in chil-
dren followed-up due to pathological cervical lymphadenopathy (LAP)
of unknown etiology who have a normal hematologic examination.

Methods: A total of 100 children admitted to the otorhinolaryngology
clinic between 2014 and 2017 with the complaint of swelling in the neck
without any etiology revealed on examination and established with the
diagnosis of idiopathic pathological LAP were retrospectively included
in the study. The control group consisted of 100 children who did not
have any infectious condition and could be considered healthy in terms
of examination and laboratory findings. Patients' and the control group's
age, gender, clinical history, disease course and examination findings
were screened from the patients’ records in the clinic.

Results: Mean white blood cell and lymphocyte count parameters in the
patient group were higher than the control group, and the difference was
statistically significant (p=0.008 and p=0.001, respectively). In the patient
group, mean NLR and PLR values were significantly lower than the con-
trol group (p=0.009 and p=0.020, respectively).

Conclusion: NLR and PLR rates may be well correlated with inflam-
mation in children followed-up due to pathologic cervical LAP with
unknown etiology.

Keywords: Neutrophil to lymphocyte ratio, platelet to lymphocyte
ratio, lymphadenopathy.

Lymphadenopathies constitute most of the neck masses of
the children. Lymph nodes are arranged along the lym-
phatic canal. They are rich in lymphocytes and antigen-

Ozet: Patolojik servikal lenfadenopatili cocuklarda
notrofil/lenfosit ve trombosit/lenfosit orantilarinin
arastiriimasi

Amag: Bu calismada, bilinmeyen etiyolojili patolojik lenfadenopati
(LAP) nedeniyle takip edilen, hematolojik muayeneleri normal ¢o-
cuklarda nétrofil/lenfosit (NLO) ve trombosit/lenfosit orantilarinin
(TLO) yararh olup olmadiginin agikliga kavusturulmas: amaglanmig-
tir.

Yoéntem: Muayene sirasinda saptanan herhangi bir neden olmaksizin
boyunda sisme sikayetiyle 2014 ile 2017 yillar1 arasinda KBB klinigi-
ne kabul edilen ve idiyopatik patolojik LAP tanist konulan toplam 100
cocuk retrospektif calismaya dahil edildi. Kontrol grubu herhangi bir
enfeksiyonu olmayan ve muayene ve laboratuvar tahlillerine gére sag-
likli oldugu diistiniilen 100 ¢ocuktan olusmaktayd:. Hastalar ve kon-
trol grubu klinikteki hasta kayitlarina bakilarak yas, cinsiyet, klinik
Oykii, hastalik siireci ve muayene bulgular acisindan tarandu.

Bulgular: Hasta grubunda ortalama l6kosit ve lenfosit sayilari kontrol
grubundan daha yiiksek olup farklilik istatistiksel olarak anlamliyd: (sira-
styla p=0.008 ve p=0.001). Hasta grubunda ortalama NLO ve TLO de-
gerleri kontrol grubuna gére anlamli derecede daha distiktii (sirastyla
p=0.009 ve p=0.020).

Sonug: Bilinmeyen etiyolojili patolojik servikal LAP nedeniyle takip
edilen ¢ocuklarda NLO ve TLO enflamasyonla iyi bir korelasyon gos-
terebilir.

Anahtar sozciikler: Notrofil/lenfosit orantisi, trombosit/lenfosit oran-
tis, lenfadenopati.

presenting cells and surrounded by a fibrous capsule.
Lymph node enlargement in local and systemic infectious
cases is seen as lymphadenomegaly or lymphadenopathy
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(LAP). Due to the antigenic state caused by any infection
or other reasons, lymphocytes and macrophages migrate
to lymph nodules and cause to grow."” In childhood peri-
od, the most common causes leading to LAP are viral and
bacterial followed by autoimmune diseases and malignan-
cies."™

White blood cell, lymphocyte and neutrophil counts
that could routinely be performed in every clinic and used
in hemogram data are laboratory tests showing the exis-
tence of infection and they do not have high financial load.
Parameters such as procalcitonin, pro-adrenomedullin,
serum amyloid A, fibrinogen and CD-14 binding protein,
which are used following some infections, are extremely
expensive tests.*” Recently, neutrophil to lymphocyte
ratio (NLR) and platelet to lymphocyte ratio (PLR) rates
calculated according to hemogram data in patients with a
white blood cell count within the normal range can be
used to evaluate systemic inflammation.”””

In this study, we aimed to reveal whether if NLR and
PLR rates are useful or not in children followed-up due to
pathological cervical LAP of unknown etiology who have
a normal hematologic examination.

Materials and Methods
Study design

A total of 100 children admitted to the otorhinolaryngol-
ogy clinic between 2014 and 2017 with the complaint of
swelling in the neck without any etiology revealed on
examination and established with the diagnosis of idio-
pathic pathological LAP were retrospectively included in
the study.

One hundred subjects were included as the control
group. The control group consisted of children who did
not have any infectious condition and could be considered
healthy in terms of examination and laboratory findings.
The patients' and the control group's age, gender, clinical
history, disease course and examination findings were
screened from the patients’ records in the clinic.

The patients who have hypertension, diabetes mellitus,
metabolic diseases, coronary artery disease, thyroid dys-
function, kidney and liver disease, epilepsy, malignancy
and anemia, those operated within the last 3 months, and
the patients having systemic infections, chronic inflamma-
tion and other chronic diseases were excluded from the
study.

Patients had multiple LAPs about 1 to 3 cm in size
detected with ultrasonography who were followed-up for
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about 6 months. Most of the patients were followed by the
pediatric hematology clinic. Most of these patients which
revealed reactive LAP were made incisional biopsy
according to the proposal of hematology department.

Patient files and data on white blood cell (WBC)
count, erythrocyte count (RBC), platelet count (PC),
mean platelet volume (MPV), neutrophil count, lympho-
cyte count were obtained from the archives of the hospital
computer automation program for analysis. NLR value
was calculated by dividing neutrophil count to lymphocyte
count. PLR value was obtained by dividing platelet count
to lymphocyte count. The age, gender, WBC, RBC, PC,
MPV, PLR and NLR values were recorded, and the data
were statistically analyzed.

Statistics analysis

All statistical analyses were done with using SPSS soft-
ware. Normal distribution suitability of groups were test-
ed Kolmogorov-Smirnov. The difference meaningful
between groups were tested with chi-square, Student’s t-
test, and for comparison of non-uniform distribution,
groups were tested with Mann-Whitney U test. Less than
p<0.05 values were considered statistically significant.

Results

The patient group included 71 (52.6%) boys and 29
(44.6%) girls whose median age was 8 (range: 2 to 15)
years. Also, the control group had 64 boys (47.4%) and 36
(55.4%) girls whose median age was 9 (range: 2 to 15)
years. There was no difference between the two groups in
terms of the age. Comparison of gender and age between
patient and control groups is shown in Table 1.

Comparison of hemogram parameters between patient
and control groups is shown in Table 2. Mean WBC and
lymphocyte count parameters in the patient group were
higher than the control group, and the difference was sta-
tistically significant (p=0.008 and p=0.001, respectively).

Table 1. Comparison of gender and age between patient and control

groups.
Patient Control p-
(n=100) (n=100) value
Age 8 (min=2, max=15) 9 (min=2, max=15) 0.272*
Gender Male 71 (52.6%) 64 (47.4%) 0.291%
Female 29 (44.6%) 36 (55.4%)

*Mann-Whitney U test, TChi-square test.
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Table 2. Comparison of hemogram parameter values between patient
and control groups.

Patient Control p-

(n=100) (n=100) value
WBC 7.91+1.79 7.28+1.48 0.008*
RBC 4.86+0.32 4.85+0.39 0.813*
Platelet 327+75.18 313+67.91 0.169*
MPV 8.68+1.57 8.60+1.35 0.690*
Neutrophil 3.66+1.49 3.69+1.19 0.873*
Lymphocyte 3.22+0.96 2.7740.79 0.001*
NLR 1.22+0.59 1.55+1.08 0.009*
PLR 107.0 (min=53.2, 118.7 (min=46.3, 0.020*

max=344.9) max=265.9)

*Student's t-test, TMann-Whitney U test. NLR: neutrophil to lymphocyte ratio,
PLR: platelet to lymphocyte ratio, SD: Standard deviation.

In the patient group, mean NLR and PLR values were sig-
nificantly lower than the control group (p=0.009 and
p=0.020, respectively) (Figs. 1 and 2).

Discussion

Neck masses are most commonly seen in pediatric age
group and require a careful differential diagnosis because
of the variability of etiology. Although children’s neck
masses are easier to diagnose with physical examination
and radiological imaging than adults, perfect medical his-
tory should be taken.™” Children usually applied to the
outpatient clinic due to malignancy when the size of the
neck reaches pathological size. So, in most cases surgical
excision is required for definitive diagnosis. Some of the
patients cannot be diagnosed despite follow-up and exam-
ination.

The size of lymph nodes that are undistinguished in
newborn period varies by age, localization of the node and
immunological status of individuals. Lymph nodes reach
to the maximum size around the age of 8 to 12 and lymph
node atrophy begins after adolescence. Lymph nodes of 1
cm in the cervical region in childhood period are usually
not considered pathologic."” Therefore, the patients who
had cervical LAP in pathological sizes between 1 and 3 cm
participated in this study.

Etiological factors in neck masses differ by countries.
While inflammatory lesions are the most common cause
of neck masses in developing countries, congenital and
neoplastic masses are more prominent in developed coun-
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Fig. 1. Neutrophil to lymphocyte ratio values in the patient and the con-
trol groups.

tries.”"” In our patient group in which we ruled out neo-
plastic and congenital masses, lymphocyte count was
increased as viral infections increase (p=0.001). Thus, we
think that an inflammation without a certain cause may
exist with the increase in lymphocyte count in children
with cervical LAP.

In recent years, among the novel markers used in the
measurement of inflammatory status, NLR is used for the
evaluation of systemic inflammatory response against sever-
al diseases including cardiovascular diseases, diabetes melli-
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Fig. 2. Platelet to lymphocyte ratio values in the patient and the control
groups.
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tus, metabolic syndrome, local and systemic infections and
cancer (lung, ovarian and colorectal).”"" Wolfswinkel et
al." argued that evaluation of NLR together with lympho-
cytopenia is more effective than studying CRP and total
leukocyte count. Again, numerous studies suggested that
NLR is an important criterion in making diagnostic and
prognostic decisions in psoriasis, infective endocarditis,
pneumonia, bacteremia and acute appendicitis."”"” In our
study, we found that lymphocyte was higher in the patient
group than the control group, and as a result, NLR was sig-
nificant. This result supports the cause of chronic inflam-
mation which plays an etiologic role in children with LAP.

PLR as another novel marker is a poor prognosis in
some cancers and cardiovascular diseases reported."”
Another study by Sula et al. reported that PLR and PDW
values were higher in patients with leishmaniasis com-
pared to the control subjects."” In our study, we found that
lymphocyte was higher and PLR values were significantly
lower in the patient group. This finding suggests that PLR
value can be used as a criterion indicating subclinical
inflammation in children with pathological cervical LAP.

There are many studies in the literature demonstrating
that mean platelet volume (MPV), which is one of the
parameters used in the evaluation of platelet size, is used for
the evaluation of both systemic inflammatory activity and
response to treatment.”””” In a study, platelet count was
measured at high levels and MPV at low levels in the active
period of inflammation and infection, and they were sug-
gested as reliable markers.”” However, Sula et al."” found no
significant difference in MPV level in patients with leishma-
niasis. Similarly, we could not obtain any significant results
at the levels of MPV in our patient group. In our study, we
found that the platelet counts did not change much.

Conclusion

In the present study, we attempted to demonstrate inflam-
mation using NLR and PLR rates in children with LAP.
As a result, we think that these descriptive parameters may
be well correlated with inflammation in children followed-
up due to pathologic cervical LAP with unknown etiology.

Conflict of Interest: No conflicts declared.
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