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Abstract
Introduction:  The  diagnostic  approach  to  patients  with  isolated  asymptomatic  cervical  lym-
phadenopathy  varies  between  excisional  biopsy  and  follow-up.  When  the  anamnesis,  physical
examination,  laboratory  and  imaging  findings  are  not  sufficient  to  identify  the  etiology,  an  exci-
sional biopsy  is  performed  for  the  differential  diagnosis  between  early-stage  lymphoma  and
infectious  or  reactive  causes.  If  the  excisional  biopsy,  which  may  have  some  complications,  is
not performed,  it  may  delay  the  diagnosis  of  lymphoma.  This  diagnostic  challenge  could  be
avoided by  predictive  markers.
Objectives:  This  study  was  planned  to  determine  the  predictive  value  of  neutrophil/lymphocyte
ratio in  the  diagnosis  of  Hodgkin  and  non-Hodgkin  limphoma  in  patients  with  asymptomatic,
isolated cervical  limphadenopathy  and  underwent  excisional  biopsy.
Methods:  A  total  of  90  patients  between  the  years  2016  −  2019  admitted  to  our  clinics  due
to asymptomatic  isolated  cervical  lymphadenopathy,  present  in  at  least  4  weeks  with  lympho
nodes in  pathological  dimensions  persisting  in  the  cervical  region,  were  included  to  our  study.

An excisional  lympho  node  biopsy  was  performed  in  all  90  patients.
Results: Of  the  90  patients  who  underwent  excisional  biopsy;  34  were  diagnosed  as  reactive
lymphadenopathy  30  were  non-Hodgkin  linphoma,  and  26  were  Hodgkin  linphoma.  A  total  of  56
(62.2%) patients  were  diagnosed  as  lymphoma,  either  Hodgkin  or  non-Hodgkin,  while  34  patients
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(38.8%)  were  diagnosed  as  reactive  lymphadenopathy.  The  median  age,  total  whiteblood  count,
neutrophil  count  of  the  lymphoma  groups  were  significantly  higher  than  reactive  lymphadenopa-
thy group,  whereas  the  lymphocyte  count  was  significantly  lower  in  the  lymphoma  patients.  The
median neutrophil/  lymphocyte  ratio  was  1.7  in  the  reactive  lymphadenopathy  group,  3.5  in
the non-Hodgkin  limphoma  group,  and  3.0  in  the  Hodgkin  limphoma  group  (p  <  0.001).
Conclusion:  According  to  the  results  of  our  study,  neutrophil/lymphocyte  ratio  was  significan-
tly higher  in  patients  who  were  admitted  with  isolated  asymptomatic  lymphadenopathy  and
were diagnosed  with  lymphoma,  and  who  were  diagnosed  with  early-stage  Hodgkin  and  non-
Hodgkin lymphoma  compared  to  those  who  were  found  to  have  reactive  lymphadenopathy.
Neutrophil/lymphocyte  ratio,  which  is  a  low-cost,  fast  and  easy-to-access  test,  has  a  predictive
value in  the  diagnosis  of  lymphoma  in  patients  with  asymptomatic  lymphadenopathy.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Published
by Elsevier  Editora  Ltda.  This  is  an  open  access  article  under  the  CC  BY  license  (http://
creativecommons.org/licenses/by/4.0/).
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Avaliação  do  papel  preditivo  da  relação neutrófilos/linfócitos  no  diagnóstico  de
linfoma  em  pacientes  com  linfadenopatia  cervical  assintomática  e  isolada

Resumo
Introdução: A  abordagem  diagnóstica  de  pacientes  com  linfadenopatia  cervical  assintomática
isolada varia  entre  biópsia  excisional  e  o  simples  seguimento.  Quando  a  anamnese,  o  exame
físico, os  achados  laboratoriais  e  de  imagem  não  são  suficientes  para  identificar  a  etiologia,
realiza-se  uma  biópsia  excisional  para  o  diagnóstico  diferencial  de  linfoma  em  estágio  inicial
ou causas  infecciosas  ou  reativas.  Se  a  biópsia  excisional,  a  qual  pode  incorrer  em  algumas
compicações cirúrgicas,  não  é  realizada,  isso  pode  gerar  atraso  no  diagnóstico  de  linfoma.  Esse
desafio diagnóstico  pode  ser  evitado  com  a  utilização  de  marcadores  preditivos.
Objetivos:  Este  estudo  foi  planejado  para  determinar  o  valor  preditivo  da  relação  neutrófi-
los/linfócitos  no  diagnóstico  do  linfoma  Hodgkin  e  não  Hodgkin  em  pacientes  com  linfadenopatia
cervical assintomática  isolada  e  submetidos  a  biópsia  excisional.
Método:  Foram  incluídos  no  estudo  um  total  de  90  pacientes  entre  os  anos  de  2016  a  2015
admitidos em  nossa  clínica  com  linfadenopatia  cervical  assintomática  isolada,  presente  por
pelo menos  4  semanas,  com  linfonodos  patológicos  persistentes  na  região  cervical.  Biópsia
excisional  de  linfonodo  foi  realizada  em  todos  os  90  pacientes.
Resultados:  Dos  90  pacientes  submetidos  à  biópsia  excisional;  34  apresentaram  linfadenopa-
tia reativa,  dos  quais  30  tinham  linfoma  não  Hodgkin  e  26  linfoma  Hodgkin.  Um  total  de  56
pacientes  foram  diagnosticados  com  linfoma  (62,2%),  incluindo  linfoma  Hodgkin  quanto  não
Hodgkin,  e  34  pacientes  (38,8%)  foram  diagnosticados  com  linfadenopatia  reativa.  A  mediana
da idade,  contagem  total  de  leucócitos  e  a  contagem  de  neutrófilos  dos  grupos  com  linfoma
foi significantemente  maior  que  no  grupo  linfadenopatia  reativa,  enquanto  a  contagem  de
linfócitos foi  significantemente  menor  nos  pacientes  com  linfoma.  A  mediana  da  relação  neu-
trófilos/linfócitos  foi  de  1,7  no  grupo  linfadenopatia  reativa,  3,5  no  grupo  não  Hodgkin  e  3,0  no
grupo Hodgkin  (p  <  0,001).
Conclusão:  De  acordo  com  os  resultados  do  nosso  estudo,  a  relação  neutrófilo/linfócito  foi  sig-
nificantemente  maior  em  pacientes  que  foram  admitidos  linfadenopatia  assintomática  isolada
e com  diagnóstico  de  linfoma,  e  com  diagnóstico  de  linfoma  Hodgkin  e  não  Hodgkin  em  estágio
inicial em  comparação  com  aqueles  que  apresentaram  linfadenopatia  reativa.  A  relação  neu-
trófilo/linfócito,  que  é  um  teste  de  baixo  custo,  rápido  e  de  fácil  acesso,  tem  um  valor  preditivo
no diagnóstico  de  linfoma  em  pacientes  com  linfadenopatia  assintomática.
© 2020  Associação  Brasileira  de  Otorrinolaringologia  e  Cirurgia  Cérvico-Facial.  Publicado
por Elsevier  Editora  Ltda.  Este é  um  artigo  Open  Access  sob  uma  licença  CC  BY  (http://
creativecommons.org/licenses/by/4.0/).
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ymphomas  are  malignant  tumors  arising  from  lymphoid  tis-
ue.  According  to  the  WHO  2016  classification,  they  are
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ivided  into  two  main  groups  as  Hodgkin  and  non-Hodgkin

ymphomas.  Lymphadenopathy  (LAP)  in  the  cervical  region
s  painless  in  60---80%  of  Hodgkin  lymphoma  cases.1 While
0%  of  B  symptoms  are  seen  in  early-stage  of  HL,  this  rate
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may  increase  in  advanced-stage  disease.  In  other  words,
approximately  80%  of  early-stage  Hodgkin  patients  with
supradiaphragmatic  involvement  may  be  asymptomatic.2

Non-Hodgkin’s  lymphoma’s  (NHL)  clinical  manifestations
vary  according  to  the  histological  subtype.  B  symptoms  may
be  observed  in  40%  of  NHL  cases  with  aggressive  histologi-
cal  subtype,  while  indolent  progressive  forms  the  symptoms
are  seen  in  20%−25%.3 Diagnosis  of  lymphoma  is  made  by
histopathological  examination.  While  fine  needle  aspiration
biopsy  (FNAB)  can  differentiate  carcinoma  and  tumors  that
cause  lympho  node  metastasis,  it  is  not  sufficient  to  confirm
the  diagnosis  of  lymphoma,  and  excisional  biopsy  is  required
for  histological  subtyping.  Although  FNAB  or  blind  biopsies
are  beneficial  in  relapsed  disease,  false-negative  results  of
FNAB  in  newly-  diagnosed  patients  create  a  diagnostic  chal-
lenge.

Neutrophil  lymphocyte  ratio  (NLR)  is  a  parameter  that
indicates  a  systemic  inflammatory  status.  There  have  been
many  developments  regarding  the  correlation  between  can-
cer  and  inflammation.4 Publications  are  indicating  that  NLR
can  be  a  prognostic  marker  of  mortality  in  important  car-
diac  events,  in  several  solid  tumors,  and  in  hematological
malignancies.5---10

Regarding  isolated  asymptomatic  cervical  LAP,  in  cases
where  anamnesis,  physical  examination,  imaging  findings
and  the  etiological  cause  can  not  be  determined,  an  exci-
sional  lympho  node  biopsy  can  differentiate  early-stage
lymphomas  from  infectious  or  reactive  causes.  The  surgical
procedure  may  be  risky  due  to  both,  the  surgeon’s  expe-
rience  and  the  complex  anatomy  of  the  region,  but  for
these  reasons,  the  diagnosis  of  lymphoma  can  be  missed
in  patients  who  are  not  operated.  Therefore,  in  patients
with  asymptomatic  LAP,  some  predictive  tests  are  needed
to  support  the  diagnosis  of  lymphoma  before  the  biopsy.

This  retrospective  study  was  planned  to  determine  the
predictive  value  of  NLR  in  the  diagnosis  of  HL  and  NHL  in
patients  who  presented  with  asymptomatic  isolated  cervical
LAP  and  underwent  excisional  biopsy.

Methods

Ethics  committee  approval

Thestudy  was  conducted  by  the  principles  of  the  Helsinki
declaration  and  was  approved  by  the  Harran  Univer-
sity  corporate  ethics  committee  with  permission  from
HRU/20.02.08  dated  27/01/2020.

Patient  characteristics

A  total  of  90  patients  between  the  years  2016---2019  who
were  admitted  to  Sanliurfa  Mehmet  Akif  Inan  Training  and
Research  Hospital  otorhinolaryngology  and  hematology  clin-
ics  due  to  asymptomatic  isolated  cervical  LAP,  presenting
with  persisting  and  enlarged  lympho  nodes  for  least  4  weeks
in  the  cervical  region,  were  included  in  our  retrospective
study.  Patients  who  were  at  least  18  years  old,  with  no

etiological  cause  by  history,  but  in  whom  physical  exam-
ination  and  laboratory  findings  suggested  the  suspicion  of
lymphoma  were  included.  Excisional  lympho  node  biopsy
were  performed  in  all  90  patients.  The  patients  under-
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ent  a  complete  ear,  nose  and  throat  examination,  including
ar  examination,  endoscopic  examination  of  the  nasal  cav-
ties  and  nasopharynx,  oropharynx,  hypopharynx,  larynx
alpation,  endoscopic  examinations,  scalp  facial  skin  exam-
nation,  thyroid  examination  and  neck  palpation.  Included
atients  were  submitted  to  a  full  examination  with  a  high-
efinition,  HDR  (High  Dynamic  Range)  and  special  imaging
odes  (SIM)  features  that  the  endoscopic  systems  (Richard
olf,  ENDOCAM  Logic  HD  Knittlingen,  Germany).  Endoscopic
xamination  of  the  nasopharynx  and  indirectly  examina-
ion  through  laryngoscopic  investigation  determined  that
here  were  no  mucosal  lesions.  Erytrocyte  sedimentation
ate  and  C-reactive  protein  (CRP)  laboratory  exams  were
lso  requested.  All  patients  were  tested  for  toxoplasma,
ytomegalovirus  (CMV),  rubella,  herpes  and  Ebstein  -Barr
EBV)  IgM  and  IgG  antibodies.  In  all  patients,  serologic  IgM
ntibody  results  were  negative  and  the  presence  of  acute
iral  infection  was  excluded.  Also,  anti-HIV,  anti-HCV  and
bsAg  tests  were  negative  in  all  patients.  Specific  sero-

ogical  tests  such  as  brucella,  tularemia,  syphilis,  CMV-PCR
nd  EBV  PCR  and  parvovirus  B19  were  only  requested  for
otentially  suspicious  patients  and  possible  viral/bacterial
nfectious  diseases  were  excluded.  In  addition,  if  autoim-
une  disease  was  suspected,  antinuclear  antibody  (ANA)

nd  rheumatoid  factor  (RF)  levels  were  checked  to  exclude
heumatologic  disorders.  A  tuberculin  skin  test  (PPD)  was
equested  in  patients  with  a  history  of  tuberculosis;  and
atients  diagnosed  with  tuberculosis  were  excluded  from
he  study.  All  patients  were  given  antibiotic  therapy  for  14
ays  for  possible  infectious  agents.  Patients  with  a  solid
ass  were  also  excluded  from  the  study.  Considering  that
nilateral  neck  masses  and  supraclavicular  mass  may  be
etastatic,  chest  diseases,  internal  medicine,  and  oncology

onsultations  were  requested,  and  patients  without  suspi-
ion  of  lymphoma  were  excluded.  Patients  who  had  absolute
ymphocytosis  (>  5  ×  103�L)  in  the  complete  blood  count  and
hose  flow  cytometric  analysis  of  CLL  showed  follicular  lym-
homa,  or  the  leukemic  form  of  marginal  zone  lymphoma
ere  not  included  in  the  study;  patients  who  received  corti-
osteroid  therapy  in  the  past  6  months  for  any  reason  were
ot  included  in  the  study.  Blood  samples  of  the  patients  were
aken  from  the  peripheral  veins  at  the  time  of  admission.
emograms  were  measured  using  the  Abbott  Architect  c-
000  system.  Leukocyte,  neutrophil  and  lymphocyte  counts
f  all  patients  were  confirmed  by  peripheral  smear.  NLR  was
alculated  by  dividing  the  absolute  neutrophil  count  in  the
hole  blood  count  by  the  absolute  lymphocyte  count,  and

he  ratios  were  confirmed  by  peripheral  smear.  Pathology
reparations  of  all  patients  were  evaluated  by  the  same
athologist  and  the  patients  were  included  into  three  groups
s  reactive  lymphadenopathy  (RAL),  HL  and  NHL.

urgical  technique

iopsies  of  the  patients  were  performed  either  under
ocal  anesthesia,  sedation  anesthesia  or  general  anesthe-
ia  according  to  the  patient  preference  and  the  decision  of

he  surgeon.  Before  the  operation,  the  surgical  field  was
leaned,  and  shaved  if  necessary.  The  patients  were  placed
n  a  supine  position  with  their  heads  facing  the  opposite
ide.  The  head  was  placed  in  extension  with  a  support  under
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he  shoulders  and  neck.  The  surgical  site  was  sterilized  with
odine  solution  and  covered  with  sterile  drapes.  Adrenaline
0.025  mg/mL)  and  lidocaine  (20  mg/mL)  were  injected  with

 22  gauge  syringe  to  reduce  bleeding  during  the  incision.
hen,  a  small  incision  was  made  over  the  lympho  node  to
e  removed  with  #15  scalpel  and  the  specimen  removed  in
ne  piece.  Once  the  skin  and  subcutaneous  adipose  tissue
ere  overcome,  if  vascular  structures  and  nerves  in  the  sur-
ical  field  could  be  preserved,  they  were  protected  with

 farabeuf  retractor.  If  the  vascular  structures  could  not
e  preserved,  they  were  displaced  from  the  surgical  field
nd  sutured  with  a  Vicril  binding  suture  (Pegelak®,  Doğsan
nkara,  Turkey)  or  cauterized  with  bipolar  cautery  (Petaş
etkot  500S,  Ankara,  Turkey);  and  finally,  the  lympho  node
apsule  was  reached.  Nerves  were  always  displaced  and  pro-
ected.

With  the  help  of  a  kelly  forceps  the  lympho  node  cap-
ule,  was  totally  removed  with  blunt  dissection.  After
he  bleeding  control  with  bipolar  cautery,  4.0  vicril  rapi-
le  (Pegelak® Rapid,  Doğsan  Ankara,  Turkey)  and  4.0  −  5.0
rolene  (Propylene®,  Doğsan  Ankara,  Turkey)  were  used
ubcutaneouly.  Drains  were  not  applied.  Finally,  pressure
ressings  with  thiocilline  pomade  were  applyed  to  the  area.
ll  patients  were  discharged  after  a  6  −  8  h  observation.  If
he  patients  were  not  observed  after  the  pressure,  dress-
ngs  were  opened  the  next  day,  the  surgical  site  was  packed
ith  a  small  gauze  and  no  more  dressings  were  applied  from

he  2nd  postoperative  day.  Patients  were  discharge  with  oral
moxicillin-clavulanate  for  one  week,  and  paracetamol  for
ain  when  needed.  If  no  problem  was  observed  after  1  week,
he  skin  sutures  were  removed.

tatistical  analysis

tatistical  analyzers  were  performed  with  SPSS  version
0  (IBM  Corp.  in  Armonk,  NY).  Kolmogorov-Smirnov  and
hapiro-Wilk  tests  were  used  to  evaluate  the  distribution
f  the  data.  Descriptive  data  are  presented  as  frequen-
ies  (n)  and  percentages  (%)  for  categorical  variables,  and
edian  with  interquartile  range  (IQR)  for  non-normally  dis-

ributed  numerical  variables.  Pearson  Chi-Square  test  was
sed  for  comparing  categorical  variables,  Kruskal  Wallis  test
as  used  for  comparing  numerical  variables  among  groups.
unn’s  Post-hoc  Test  was  used  for  post-hoc  pairwise  compar-

son  of  the  groups;  p  <  0.05  was  considered  as  statistically
ignificant.

esults

his  comparative  study  was  conducted  with  90  patients  who
ere  admitted  to  our  otorhinolaryngology  and  hematology
linic  with  cervical  LAP,  and  who  underwent  diagnostic  exci-
ional  lympho  node  biopsy,  and  were  diagnosed  with  RAL,
HL  or  HL.  Of  the  patients,  34  were  RAL,  30  were  NHL,  and
6  were  HL.  A  total  of  56  patients  were  diagnosed  with  lym-
homa  (62.2%)  either  HL  or  NHL,  while  34  patients  (38.8%)
ere  diagnosed  with  RAL.  The  median  age  was  27.0  years
n  the  RAL  group,  49.0  years  in  the  NHL  group,  and  31.0
ears  in  the  HL  group.  There  was  a  statistically  significant
ifference  among  the  groups  (p  =  0.016)  (Table  1).  In  the
airwise  comparisons  of  age,  there  was  a  statistically  sig-
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ificant  difference  only  between  RAL  and  NHL  groups  (p  =
.016).

The  median  leukocyte  count  was  5.7  ×  103�L in  the  RAL
roup,  12.3  ×  103 �L  in  the  NHL  group,  and  6.7  ×  103�L in
he  HL  group.  This  difference  was  statistically  significant
p  =  0.016).  The  median  neutrophil  count  was  3.8×103�L  in
he  RAL  group,  9.2  ×  103�L  in  the  NHL  group,  and  5.3  ×  103

L in  the  HL  group.  The  difference  between  the  groups  was
tatistically  significant  (p  =  0.001).  The  median  lymphocyte
ount  was  2.1×103�L  in  the  RAL  group,  2.8  ×  103�L  in  the
HL  group,  and  1.7  ×  103�L in  the  HL  group.  There  was

 statistically  significant  difference  for  lymphocyte  count
etween  groups  (p  =  0.033).  The  median  platelet  count  was
93.0×103�L  in  the  RAL  group,  275.0  ×  103�L  in  the  NHL
roup,  and  319.0  ×  103�L  in  the  HL  group.  This  difference
as  not  statistically  significant  (p  =  0.715).  The  median  NLR
as  1.7  in  the  RAL  group,  3.5  in  the  NHL  group,  and  3.0  in

he  HL  group.  This  difference  was  statistically  significant  (p  <
.001).  The  median  PLR  was  109.3  in  the  RAL  group,  128.9
n  the  NHL  group,  and  173.9  in  the  HL  group.  The  difference
n  PLR  was  not  statistically  significant  between  groups  (p  =
.051)  (Table  2).

In the  pairwise  comparison,  there  were  statistically  sig-
ificant  differences  in  the  lymphocyte  count  between  RAL
nd  NHL  groups  and  between  NHL  and  HL  groups  (p  =  0.002,
nd  p  =  0.004,  respectively,  in  the  neutrophil  count  between
AL  and  NHL  groups  (p  <  0.001);  and  in  the  lymphocyte  count
etween  NHL  and  HL  groups  (p  =  0.030).  Moreover,  the  NLR
as  statistically  significantly  higher  in  NHL  and  in  HL  groups

han  in  RAL  group  (p  <  0.001  and  p  <  0.001,  respectively)
Fig.  1).

iscussion

ead  and  neck  masses  are  seen  quite  frequently  in  all
ge  groups.  There  are  complexities  and  controversies  about
he  approaches  to  the  differential  diagnosis;  therefore  a
ystematic  approach  is  required.  There  are  many  diseases
n  the  differential  diagnosis  of  head  and  neck  masses,
hich  includes  a  wide  spectrum  of  illnesses  from  infection-

elated  benign  masses  to  congenital  masses,  from  traumatic
auses  to  malignant  masses.  Although  medical  history,  phys-
cal  examination,  laboratory  and  radiological  examinations
uide  the  diagnosis  of  these  masses,  it  is  often  possi-
le  and  preferable  to  make  a  definitive  diagnosis  with
he  histopathological  examination  of  the  tissue  samples
btained  surgically.11 Fine  needle  aspiration  biopsy  is  an
nexpensive,  reliable  and  simple  method  that  can  be  used
or  diagnosis  in  neck  masses.  The  most  known  disadvantages
f  this  examination  are  that  it  requires  experienced  cytolo-
ists,  it  does  not  give  results  in  the  masses  from  the  region
here  the  primary  disease  is  present.12 It  is  a  known  fact

hat  FNAB  is  a  highly  accurate  diagnostic  method  for  head
nd  neck  tumors,  except  in  lymphomas.  This  specificity,  sen-
itivity  and  accuracy  of  diagnosis  in  other  head  and  neck
asses  lose  their  validity  when  it  comes  to  lymphoma.13

onsidering  false  negativity,  a negative  FNAB  does  not  rule

ut  the  lymphoma.14 The  benefits  of  FNAB  for  diagnosis
re  generally  limited  to  subtyping.  In  these  cases,  exci-
ional  biopsy  is  needed  because  it  will  change  the  form  of
reatment.15
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Table  1  Demographics  of  the  patients.

Variable  RAL  (n  =  34)  NHL  (n  =  30)  HL  (n  =  26)  p

Age  (year),  median  (IQR) 27.0  (20.5  −  41.0) 49.0  (41.0  −  58.0)  31.0  (24.5  −  44.5)  0.016a

Sex,  n  (%)  0.064b

Female  20  (58.8)  6  (20.0)  8  (30.8)
Male 14  (41.2)  24  (80.0)  18  (69.2)

RAL, Reactive lymphadenopathy; NHL, Non-Hodgkin lymphoma; HL, Hodgkin lymphoma; IQR, Interquartile range.
a Kruskal-Wallis test was used.
b Pearson Chi-square test was used.

Table  2  Comparison  of  the  complete  blood  count  variables  between  the  study  groups.

Variable
Median  (IQR)

pa

RAL  (n  =  34)  NHL  (n  =  30)  HL  (n  =  26)

Leukocyte  (×103�L)  5.7  (4.8  −  8.3)  12.3  (8.7  −  17.9)  6.7  (4.9  −  8.3)  0.016
Neutrophil (×103�L)  3.8  (2.7  −  4.4)  9.2  (4.3  −  12.9)  5.3  (4.4  −  5.9)  0.001
Lymphocyte  (×103�L)  2.1  (1.6  −  3.2)  2.8  (1.8  −  3.8)  1.7  (1.3  −  2.3)  0.033
Platelet (×103�L)  293.0  (256.0  −  306.5)  275.0  (188.0  −  391.0)  319.0  (243.0  −  356.5)  0.715
MPV (fL)  8.4  (6.9  −  9.2)  7.3  (6.3  −  8.5)  7.1  (6.9  −  7.9)  0.135
NLR 1.7  (1.3  −  1.9)  3.5  (2.3  −  4.8)  3.0  (2.4  −  3.9)  <0.001
PLR 109.3  (91.7  −  166.2)  128.9  (40.4  −  165.5)  173.9  (139.2  −  249.2)  0.051

IQR, Interquartile range; RAL, Reactive lymphadenopathy; NHL, Non-Hodgkin lymphoma; HL, Hodgkin lymphoma; MPV, Mean llatelet
ocyt

T
p
t
t
m
t
F
s
i
a
s
p
s
t
b

b
s
i
p
s
d
m
e
b
c
n

volume; NLR, Neutrophil lymphocyte ratio; PLR, Platelet to lymph
a Kruskal-Wallis test was used.

LAP  is  the  term  used  to  define  the  circumstances  in
which  lympho  nodes  become  abnormal  in  size,  consistency,
and  number.  In  LAP  etiology,  infectious  causes,  autoimmune
diseases,  solid  organ  tumors,  hematological  malignancies,
drugs  and  systemic  diseases  should  be  included.16 LAP  can
be  localized  or  generalized.  Since  the  cervical  region  is
lymphoid-rich,  both  RAL  due  to  infectious  causes  and  hema-
tological  malignancies  such  as  leukemia  and  lymphoma  can
often  originate  from  this  region.  In  fact,  in  some  early-stage
lymphomas,  the  involvement  area  can  only  be  the  cervical
region.

Etiological  approaches  to  patients  with  LAP,  include  a
thorough  history  and  physical  examination,  since  it  is  essen-
tial  to  obtain  some  clues  about  the  underlying  disease.  Time
of  the  existence  of  the  lympho  node,  growth  rate,  asso-
ciate  infection  findings,  presence  of  underlying  diseases,
drugs  used,  previous  radiation  exposure  (prior  radiotherapy
or  radiation  exposure),  itching,  pain  in  the  lympho  node,
excess  alcohol  intake  and  the  presence  of  other  symptoms
(eg.  fever,  night  sweats  and  at  least  10%  loss  of  body  weight
in  the  last  6  months)  may  give  some  etiological  clues.17---19

Also,  on  physical  examination,  the  lympho  node  diameter,
structure,  whether  it  is  fixed  or  not,  tenderness/fixation,
presence  of  accompanying  infection  findings,  presence  of
hepato-splenomegaly  can  give  an  clue  about  the  lympho
node  etiology.  However,  some  of  the  patients  may  be  asymp-
tomatic  and  present  with  isolated  cervical  LAP.  The  presence
of  LAP  larger  than  1  cm  in  the  cervical  region  and  present

for  at  least  4  weeks  requires  further  investigation.20,21

Studies  have  shown  that  large  cervical  lympho  nodes  for
4  or  more  weeks  can  have  a  role  in  the  development  of  can-
cer/inflammation  and  in  the  survival  of  cancer  patients.4

i
b
i
d

e ratio.

here  is  also  evidence  that  neutrophils,  which  are  the  com-
onents  of  cancer-related  inflammation,  have  a  role  in
umor  progression  and  metastasis  development.22 In  addi-
ion,  it  has  been  shown  that  lymphocytes  in  the  tumor  tissue
icroenvironment  are  tumor  suppressors  and  in  contrast

o  neutrophils,  suppress  inflammation  and  tumorogenesis.23

ollowing  these  advances  in  malignant  transformation,
tudies  on  NLR,  which  can  be  an  indicator  for  both  an
ncreased  neutrophil  count  and  suppressed  lymphocytes,
re  thought  to  show  the  balance  between  pro-inflammatory
tatus  and  anti-tumor  immunity,  have  accelerated.  The
rognostic  value  of  NLR,  which  is  one  of  the  indicators  of
ystemic  inflammation,  in  many  cancer  types  and  hema-
ological  malignancies,  especially  lymphoma  subtypes,  has
een  validated.6---10

There  are  studies  on  predicting  malignant  lymphoma  with
iochemical  markers  before  performing  a LAP  biopsy.  Mat-
umoto  et  al.,  Serum  IL-2R  levels,  another  indicator  of  the
nflammatory  process,  have  been  shown  to  be  higher  in
atients  with  lymphoma  than  the  RAL  group.24 In  another
tudy,  Tjusi  et  al.  noted  that  before  LAP  biopsy,  serum  thymi-
ine  kinase  and  IL-2R  levels  were  found  to  be  higher  in  the
alignant  lymphoma  group.25 However,  one  study  in  the  lit-
rature  investigated  the  diagnostic  predictive  value  of  NLR
efore  excisional  biopsy  in  HL  patients.20 In  our  study,  we
ompared  NLR  according  to  the  RAL  group  in  patients  diag-
osed  with  NHL  and  HL  as  a  result  of  the  biopsy.

In  our  study,  patients  who  were  treated  for  asymptomatic

solated  cervical  LAP  and  who  underwent  excisional  LAP
iopsy  were  included  and  examined  in  three  groups  accord-
ng  to  the  pathology  result.  The  mean  age  of  patients
iagnosed  with  HL  and  NHL  was  higher  than  the  RAL  group.
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n  the  literature,  studies  with  large  patient  populations  have
hown  that  similar  to  our  study  for  LAP  etiology,  increased
alignancy  rates  occur  with  increasing  age.21---25

In  our  study,  male  predominance  was  detected  according
o  the  RAL  group,  although  it  was  not  statistically  significant
n  patients  with  HL  and  NHL.  The  studies  in  the  literature,
oth  HL  and  NHL  has  been  shown  to  be  more  common  in
en,  in  line  with  our  study.26

Both  total  leukocyte  count  (WBC)  and  neutrophil  count  in
HL  and  HL  groups  were  significantly  higher  than  in  the  RAL
roup.  The  median  lymphocyte  count  was  also  significan-
ly  higher  in  the  NHL  group  than  in  the  RAL  and  HL  groups.
he  median  NLR  was  1.7  in  the  RAL  group,  1.7  (1.3  −  1.69),

 in  the  HL  group  (2.4  −  3.9),  and  3,5  in  the  NHL  group
2.3  −  4.8).  Before  the  LAP  excision,  NLR  was  found  to  be
ignificantly  higher  in  the  lymphoma  group  than  in  the  RAL
roup  (p  <  0.001).

In  a  study  about  normal  values  of  NLR  investigat-
ng  what  cut-off  value  should  be  taken,  the  average  NLR
alue  was  found  to  be  1.65  in  413  healthy  adults.27 NLR
ut-off  values  were  determined  differently  in  different  lym-

homa  subtypes.  In  angioimmunoblastic  T  cell  lymphoma  in
020,  NLR  ≥  2.2  has  been  shown  to  be  related  with  a poor
rognosis.28 In  NK-T  cell  NHL,  NLR  ≥  3,6  was  associated  with

t
t
a
i

,  and  (d)  NLR  distributions  among  the  study  groups.  Note:  *p  <

 poor  prognosis.29 In  a  meta-analysis  of  2297  cases  and  9
ajor  studies  related  to  the  prognostic  role  of  NLR  in  dif-

use  large  B  cell  NHL,  the  effect  of  high  NLR  on  total  survival
OS)  and  progression-free  survival  (PFS)  was  demonstrated.
he  NLR  cut-off  value  was  determined  as  <  3  in  7  of  these
tudies.30 In  our  study,  similarly  to  the  literature,  the  median
LR  HL  arm  was  3,  and  the  NHL  arm  was  3.5.

There  are  seven  parameters  in  the  international  prog-
ostic  score  (IPS)  system,  which  is  the  most  frequently
sed  in  determining  the  prognosis  of  advanced-stage  HL.
wo  of  these  7  parameters,  which  have  been  shown
o  be  associated  with  poor  prognosis,  include  total
BC  >  15,000  micro  L,while  another  is  the  absolute  lympho-

yte  count  <  600  micro  L.31 One  of  the  best  markers  of
hese  two  parameters  in  IPS  showing  increased  white  blood
ell  count  and  decreased  lymphocyte  count  is  NLR.  It  was
ound  that  the  height  of  NLR  in  HL  is  associated  with  poor
rognosis.32

There  are  also  studies  on  the  diagnostic  value  of  NLR
n  cancer  disease.  In  the  study  of  Seretis  et  al.,  related

o  malignancy  and  NLR  in  thyroid  nodules,  as  a  result  of
he  biopsy,  NLR  1.8  −  1.9  was  detected  in  the  group  with

 benign  thyroid  nodule,  while  NLR  3  −  3.1  was  detected
n  patients  with  thyroid  papillary  cancer  and  NLR  thyroid
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nodules  It  has  been  shown  to  predominantly  predict  its
malignancy.33 Kılıçkap  et  al.  found  that  in  cases  where
the  endoscopic  biopsy  was  suspected  to  be  colon  cancer,
NLR  > 2.02  before  the  biopsy  was  associated  with  the  diag-
nosis  of  colon  cancer.34

There  is  a  study  by  Çolak  et  al.  about  the  diagnostic  pre-
dictive  value  of  NLR  in  patients  with  LAP.  In  46  patients  with
asymptomatic  cervical  LAP,  NLR  was  calculated  prior  to  exci-
sional  biopsy.  In  patients  diagnosed  with  HL,  the  average
NLR  was  5.8,  while  the  RAL  group  was  found  to  be  NLR  2.6.
Before  the  excisional  biopsy,  the  NLR  was  found  to  be  signi-
ficantly  higher  in  the  Hodgkin  lymphoma  group  than  in  the
RAL  group.20 In  our  study,  the  median  NLR  3  was  detected
in  the  HL  arm.  In  this  study,  the  detection  of  NLR  in  the
HL  group  higher  than  our  study  was  thought  to  be  due  to
the  fact  thatt  some  of  the  cases  in  this  study  may  be  at  the
advanced  stage.  All  of  the  patients  in  our  study  are  cases
of  early  stage  lymphoma  diagnosed  by  isolated  cervical  LAP.
Another  study  showed  that  NLR  is  found  to  be  lower  in  the
early-stage  HL  than  in  the  advanced  stage.35

The  relationship  between  NLR  and  prognosis  in  many  solid
tumors  and  lymphoma  subtypes,  and  its  predictive  role  in
the  diagnosis  of  some  cancer  types,  were  investigated.  How-
ever,  there  is  no  study  on  the  diagnostic  value  of  NLR  in  NHL
patients  in  patients  undergoing  excisional  LAP  biopsy  with  a
pre-diagnosis  of  lymphoma.  Although  there  is  a  study  related
to  the  role  of  NLR  in  the  diagnosis  of  HL,  the  role  of  NLR  in
early-stage  HL,  which  came  with  isolated  cervical  LAP,  as  in
our  case  series,  has  not  been  studied.  In  our  study,  there
are  some  limitations  such  as  retrospective  design,  the  low
number  of  cases  and  inability  to  analyze  specifically  for  non-
Hodgkin  lymphoma  subtypes.  The  predictive  value  of  NLR  in
the  diagnosis  of  lymphoma  should  be  supported  by  prospec-
tive  studies  with  a  greater  number  of  cases  in  a  multicenter
study..

Conclusion

According  to  the  results  of  our  study,  NLR  was  significantly
higher  in  patients  who  were  admitted  with  isolated  asymp-
tomatic  LAP  and  who  were  diagnosed  with  lymphoma,  and
who  were  diagnosed  with  early-stage  HL  and  NHL  compared
to  those  who  were  found  to  have  RAL.  NLR,  which  is  a  low-
cost,  fast  and  easy-to-access  test,  has  a  predictive  value  in
the  diagnosis  of  lymphoma  in  patients  with  asymptomatic
LAP.
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