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ÖZET
GİRİŞ ve AMAÇ: Servikal lenfadenopati, pediatrik hastalarda sık görülen bir semptomdur. Ek prediktif
faktörlerin arttırılması, malign nedenleri iyi huylu nedenlerden ayırmak için kritik öneme sahiptir. Bu çalışmada,
servikal lenfadenopatili çocukların değerlendirilmesinde nötrofil lenfosit oranının klinik önemini
değerlendirmeyi amaçladık.
YÖNTEM ve GEREÇLER: Çalışmaya 18 yaş altı 86 çocuk hasta dahil edildi. Üç grup oluşturuldu ve kontrol
grubu olan grup 1 (30 çocuk) hastanemizde sünnet veya inguinal herni nedeniyle opere edilen hastalardan
oluşmaktadır. Grup 2 çalışma grubu (30 çocuk) olup kulak burun boğaz ve/veya pediatric hematoloji-onkoloji
polikliniklerinde kronik servikal lenfadenopati nedeniyle değerlendirilen hastalardan oluşmaktadır. Grup 3 (26
çocuk) ise Hodgkin lenfoma tanılı hastalardan oluşmaktadır. Tüm grupların nötrofil-lenfosit oranları analiz
edilmiştir.
BULGULAR: Ortalama nötrofil-lenfosit oranları açısından grup 1 ve grup 3 (p <0.05) ile grup 2 ve grup3 (p
<0.05) arasında anlamlı farklılık saptanmışken grup1 ve grup 2 arasında anlamlı farklılık saptanmamıştır (p
>0.05). ROC eğrisinde maksimum kombine hassasiyete ve özgüllüğe karşılık gelen 1.2 nötrofil-lenfosit oranı
değerine dayanarak bir alıcı ROC analizi yapıldı ve % 40 hassasiyet ve % 33 özgüllük belirlendi.
TARTIŞMA ve SONUÇ: Bu çalışmada lenfomalı grupta diğer gruplara göre yüksek nötrofil-lenfosit oranları
ortaya koymaktadır. Ancak düşük özgüllük ve hassasiyet değerleri, maligniteyi tespit etmek için parametrenin
güvenilir olarak kullanımını kısıtlar.
Anahtar Kelimeler: Çocuk, lenfadenopati, nötrofil, lenfosit
ABSTRACT
INTRODUCTION: Cervical lymphadenopathy is a common presenting symptom in pediatric patients. The
differentiation of malignant from benign causes and increasing the armamentarium of additional predictive
factors is critically important. In this study, we aimed to assess the clinical importance of neutrophil-lymphocyte
ratio in the evaluation of children with cervical lymphadenopathy.
METHODS: Eighty-six (n: 86) children (<18 years of age) were the subjects of this study. Three groups were
assigned and group 1 as a control patients (n: 30) who underwent circumcision or inguinal hernia repair in our
hospital. Group 2 (n=30) as a study group composed of patients who were examined in the otorhinolaryngology
and/or pediatric hematology-oncology outpatient clinics due to chronic enlarged cervical lymph nodes. Group 3
(n=26) was composed of patients who were diagnosed with Hodgkin lymphoma. The neutrophil-lymphocyte
ratio in the groups were analyzed.
RESULTS: There was significant differences between the mean neutrophil-lymphocyte ratios of group 1 and 3
(p <0.05) and group 2 and 3 (p <0.05) whereas no significant difference was found between group 1 and 2 (p
>0.05). A receiver operating characteristic (ROC) curve analysis was performed based on the neutrophillymphocyte ratio value of 1.2 corresponded to the maximum combined sensitivity and specificity on the ROC
curve and 40% sensitivity and 33% specificity were determined.
DISCUSSION and CONCLUSION: Present study reveals higher neutrophil-lymphocyte ratio in lymphoma
group than the others. However low specificity and sensitivity values restricts the use of a reliable parameter to
detect malignancy.
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INTRODUCTION
Lymphadenopathy (LAP) is defined as an
abnormality in the size or character of the
lymph node (1), and can be caused by
infectious, autoimmune, chronic inflammatory
or malignant disease (1,2). Cervical
lymphadenopathy is a common presenting
symptom in pediatric patients and is a
frequently encountered examination finding
among
pediatricians
and
otorhinolaryngologists (3), with distribution
and size being important characteristics in the
clinical evaluation of abnormally enlarged
lymph nodes (1,3). Acute LAP is frequently
encountered in clinical practice, and is often
associated with acute upper respiratory tract
infections. It has a duration of less than four
weeks and shows spontaneous regression,
although some may persist longer. LAP
persisting longer than four weeks is defined as
chronic lymphadenopathy and is associated
with malignancies or certain infectious
diseases (1-3). Cervical lymph nodes
measuring less than 1 cm have been associated
with a benign etiology, cervical lymph nodes
measuring 1–3 cm have been associated with
benign or malignant etiologies, and cervical
lymph nodes measuring more than 3 cm have
been associated with a malignant etiology
(4,5). In general, a lymphadenopathy
measuring more than 2 cm are associated with
malignancies and granulomatous diseases and
need to be clarified (6,7).
The differentiation of malignant from
benign causes is critically important, and so
increasing the armamentarium of additional
predictive factors and findings that would alert
the clinician would be beneficial in the clinical
follow-up of pediatric patients with cervical
LAP. In the literature, there have been studies
demonstrating the vital prognostic significance
of the neutrophil-lymphocyte ratio (NLR) in
lymphoid system cancers such as Hodgkin
lymphome (8, 9), diffuse B-cell lymphome
(10, 11) and follicular lymphoma (12). These
results suggests that an increase in NLR could
be
related
to
tumor
growth
in
lymphadenopathy.
However, to best of our knowledge,
no other study evaluating the relationship
between pediatric cervical lymphadenopathy

and NLR was encountered. Thus, in the
present study we aimed to evaluate whether or
not the NLR in a complete blood count can be
used as an auxiliary parameter by clinicians in
the assessment of children with cervical
lymphadenopathy.
MATERIALS and METHODS
The study was approved by Clinical Research
Ethics Committee of our institution (Approval
Number: 2018.3.20). The research was
designed as a retrospective clinical study
involving patients under the age of 18 who
were evaluated at our hospital between 1991
and 2017. There are three groups and 86
patients in the study. The first group was
assigned as the control group (group 1),
comprising 30 patients who underwent
circumcision or inguinal hernia repair in our
hospital. The second group was composed of
30 patients who were examined in the
otorhinolaryngology
and/or
pediatric
hematology-oncology outpatient clinics due to
one or more enlarged cervical lymph nodes,
persisting for at least four weeks, measuring
ultrasonographically 2 cm or above, and who
had no sign of an active infection and any
finding in the follow-up was regarded as
suspicious for malignancy (group 2-study
group). The second group consisted of patients
with no malignancy for at least nine months
and no excisional surgery for LAP. The third
group (group 3) was composed of 26 patients
who presented to the pediatric hematologyoncology outpatient clinics with cervical
lymphadenopathy and who were diagnosed
with Hodgkin lymphoma following an
excisional biopsy.
Patients with a systemic, chronic and
autoimmune disease in the first and second
group were excluded from the study. Also in
the second group, patients with findings of an
active infection or abnormal leukocyte and/or
platelet count and/or anemia in the laboratory
tests,
elevated
CRP
or
erythrocyte
sedimentation rate, and patients with a mass
lesion, reported on ultrasonography (USG),
other than LAP were excluded. Patients in the
third group who were diagnosed with a disease
other than stage 1 and 2 Hodgkin lymphoma
were excluded from the study.
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The absolute neutrophil and lymphocyte
counts that were obtained from the complete
blood count prior to the operation in the first
group, during follow-up visits in the second
group, and before beginning oncological
therapy in the third group were reviewed
retrospectively. The NLR in the groups were
analyzed through statistical methods.
The
statistical
analyses
were
performed with IBM SPSS Statistics for
Windows, Version 22.0. Armonk, NY: IBM
Corp. Normality of distribution was checked
initially with a Shapiro-Wilk test and the test
showed non-normal distribution that a MannWhitney U-test and Kruskal-Wallis test were
used to compare the parameters. Pearson ChiSquare test were used to compare the
parameters for sex. A P value of <0.05 was
considered statistically significant. A receiver
operating characteristic (ROC) curve analysis
was performed to determine the sensitivity and
specificity rate of NLR.
RESULTS
There were 30 (F/M: 12/18), 30 (F/M: 7/23)
and 26 (F/M: 6/20) subjects in Groups 1, 2 and
3, respectively. The median age was 6 years
(min: 3-max: 14) in Group 1, 7 years (min: 3max: 16) in Group 2 and 8.5 years (min: 1min: 17) in Group 3. There was no statistically
significant difference between the groups in
terms of age and sex (p>0.05) (Table 1)
The median NLR was 1.05 (min: 0.44max: 6.31) in Group 1, 1.36 (min: 0.54- max:
8.40) in Group 2 and 1.79 (min: 0.54-max:
9.63) in Group 3 (Table 1). There was a
statistically significant difference between the
mean NLRs of the three groups (P=0.005; p
<0.05), and a particularly significant difference
between the mean NLRs of Group 1 and 3 (P =
0.003; p <0.05), between Group 2 and Group 3
(P = 0.026; p <0.05). The difference between
Group 1 and Group 2 (P = 0.147; p >0.05) was
comparable (Table 2 and Figure 1).
When ROC analysis was performed
based on the NLR value of 1.2 corresponded to
the maximum combined sensitivity and
specificity on the ROC curve, 40% sensitivity
and 33% specificity was determined. The area
under the curve was 0.66 (Figure 2).

DISCUSSION
Previous studies in literature emphasize that
LAPs persisting longer than four weeks and
that are highly suspicious for malignancy
should be examined carefully, with lymph
node
excision
and
histopathological
examination recommended in such patients
(13). Patients with lymphadenopathy persisting
for more than four weeks despite medical
therapy, and showing a benign character on
ultrasonography that is not clinically
suspicious for malignancy, have been
encountered in our clinic, and some of these
patients have been handled together with the
pediatric
hematology
and
oncology
departments. In order to avoid unnecessary
biopsy procedures in these patients, it is
important to establish clinically significant risk
factors and increase the armamentarium of
parameters that would aid clinicians.
In clinical practice, ultrasonographic
examination and laboratory tests are ordered in
children presenting with a cervical LAP (13).
In a literature reviews of laboratory
examinations, Oguz et al. identified a
relationship between malignancy and elevated
lactate dehydrogenase (LDH), erythrocyte
sedimentation rate (ESR), C-reactive protein
(CRP) and uric acid levels (1), and Matsumoto
et al. found higher LDH levels and upregulated
interleukin-2 receptors in patients with
malignant LAP (14). In their study, Bozlak et
al. evaluated leukocyte, platelet, hemoglobin,
CRP, ESR, LDH and serum uric acid levels in
patients with benign and malignant LAP, and
thrombocytopenia was significantly higher
among the patients found to have malignancy.
Furthermore, CRP and LDH levels were
significantly higher in patients with
malignancy. Uric acid levels were similar
across all groups, and there was no difference
in terms of total WBC count.
In the literature, the association
between NLR and oncogenesis has been
investigated in many studies (8-11, 15). NLR
had been shown as a predictive value for
survive
in
malignancies
including
mesothelioma, rectal, gastric and colon cancer
(15). Also, in squamous cell carcinoma of the
vulva, NLR was found significantly higher in
the lymph-node positive group than in the
negative group (16). However, to best of our
knowledge, no other study evaluating the
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relationship between pediatric cervical
lymphadenopathy and NLR was encountered.
Thus, the present study compared the NLR of
patients with a chronic LAP measuring above
2 cm on ultrasonographic examination, and
with no physical examination findings or
ultrasonographic characteristics suggestive of
malignancy, with the control group and
patients with Hodgkin lymphoma, which is the
most common form of cancer in childhood,
originating from the lymphoid system. We
found that patients with Hodgkin lymphoma
had significantly higher NLR when compared
to those in the control group and patients with
chronic LAP. A comparison of the patients
with chronic LAP and the control group
showed no significant difference in terms of
NLR. It was advocated that an elevated
neutrophil count could promote tumor growth
and metastasis and/or inhibit lymphocyte
activity, and thereby disrupt antitumor immune
response, and it has been further mentioned
that disruption in the NLR could be related
with tumor growth (8). In the present study
there was a significant disruption in the
balance of the neutrophil and lymphocyte
counts in the malign group.
However, when we performed ROC
analysis according to the NLR value of 1.2
corresponded to the maximum joint sensitivity
and specificity, we received low specificity
and sensitivity ratios, respectively 33% and
40%. In addition, the analysis was performed
to distinguish malign patients from benign and
healthy controls according to mean NLR value
(2.4) of the group with lymphoma and we
found sensitivity 13% and specificity 83%.
These results suggest us that NLR cannot be
used as an effective and reliable tool to detect
malignancy.
Previously, a relationship between
systemic inflammatory response in the cancer
area and oncogenesis established (15).
Inflammation is considered to play an
important role in the neoplastic process by
activating the proliferation, survival and
migration of tumor cells (17,18). In Haddad et
al. study evaluated the relationship between
NLR and disease prognosis and survival in
patients with squamous cell carcinoma of the
head and neck. In Haddad et al study , the
mean NLR of 46 patients was 3.3, while the
metastasis-free and locoregional relapse-free
survival rate were significantly higher among

patients with NLR higher than 5.5 before the
initiation of therapy (17). There have also been
recent studies evaluating the effect of NLR on
the survival of patients with Hodgkin
lymphoma and diffuse B-cell lymphoma (811,). In the study by Porrata et al., an NLR
below 3.5 was found to contribute favorably to
survival in patients with diffuse B-cell
lymphoma (11). In a retrospective study of 342
adult patients with classical Hodgkin
lymphoma reported by Koh et al., a high NLR
(>4.3) was correlated with poor overall
survival (8). The mean NLR in the present
study was 2.4 in the malignancy group,
compared to 1.4 and 1.6 in the control group
and in patients with chronic LAP, respectively.
Unlike in other studies, the present study was
conducted with pediatric patients, thus NLR
may be found in the malignancy group was
lower than those reported in adult patients. In
accordance with our work, the studies
investigate the prognostic value of NLR in
pediatric populations with solid tumors and
sarcomas, the cut-off value of 2.5 and 2
respectively for NLRs were accepted (19,20).
The present study had some
limitations. The small number of patients in the
groups was the first. Secondly, in this study we
included the patients with LAP at least four
weeks without excisional biopsy, however
there were patients followed by both
otolaryngology and pediatric hematology who
had more than six months of LAP without no
suspicion of malignancy and without
excisional biopsy. NLR values of benign and
malignant patients with excisional biopsy may
be the subject of another study.
CONCLUSION
The results obtained in the present study reveal
a relationship between malignancy in patients
with cervical lymphadenopathy and increased
NLR. Thus, NLR may be thought to be used as
a predictive parameter in the evaluation of
pediatric
patients
with
cervical
lymphadenopathy. However, unsatisfactory
values in terms of specificity and sensitivity
analysis restricts the use of a reliable parameter
to detect malignancy.
Informed Consent: No formal consent is
required for this type of study.
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Table 1: Descriptive statistics for age, sex and neutrophil-to- lymphocyte ratio
Group 1 (n=30)

Group 2 (n=30)

Group 3 (n=26)

6 (3-14)

7 (3-16)

8.5 (1-17)

0.213

Female

12 (40%)

7 (23.3%)

6 (23.1%)

0.263

Male

18 (60%)

23 (76.7%)

20(76.9%)

Median

1.05

1.36

1.79

Minimum-maximum

0.44-6.31

0.54-8.40

0.54-9.63

Interquartile Range

0.93

0.55

1.97

P

Age (years)
Median (minimum-maximum)
Sex

NLR

Group 1, control group; Group 2, patients with chronic lymphadenopathy; Group 3, patients
with Hodgkin lymphoma; NLR, neutrophil-to-lymphocyte ratio.
p values based on Kruskal-Wallis test for age and NLR, Pearson Chi-Square test for sex

Table 2: Comparison of median NLR values of groups
Group 1

Group 2

Group 3

P value

NLR

1.05

1.36

1.79

0.005Ɨ

NLR

1.05

1.36

NLR

1.05

NLR

1.36

0.147*
1.79

0.003*

1.79

0.026*

Ɨ Kruskal-Wallis test *Mann-Whitney U test
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Figure 1: NLR values of three groups

Figure 2: ROC curve of NLR. The area under curve is 0.66.
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