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CLINICAL STUDY
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SUMMARY

Objective: Although inflammation plays a role in tumour rejection, it may also contribute to the progression of oncogenesis. Our goal
was to investigate the lymphocyte-to-monocyte ratio (LMR) and its effects on cancer prognosis in laryngeal cancer patients.

Methods: Patients treated in our clinic between 2003 and 2014 for a diagnosis of laryngeal squamous cell cancer were analysed
retrospectively. A total of 164 patients were included in the study. Patients were divided into groups according to perivascular invasion status
[PVI(+) and PVI(-)], thyroid cartilage invasion status [TCI(+) and TCI(-)], metastatic lymph node [LAP(+) and LAP(-)], perineural invasion
status [PNI(+) and PNI(-)] and tumour stage (T1-T4). Differences of pretreatment LMR among the groups were evaluated. The relationships
of LMR with survival time and recurrence were evaluated.

Results: There was a statistically significant inverse correlation between T stage (T1-T4a), and LMR level (p=0.001). LMR was
significantly lower in the TCI(+) (p=0.004), LAP(+) (p=0.004), and PVI(+) (p=0.006) groups. The mean LMR in the recurrence (+) group
was lower than in the recurrence (-) group for all stages, but a statistically significant difference was detected only in patients with early stage
cancer (T1 and T2) (p=0.024 and 0.052, respectively). An increased recurrence rate was found in patients with an LMR<3.01
(sensitivity:61.1%, specificity:60.9%). Among all of the prognostic factors, a low LMR was found to be the most important independent
factor determining cancer-related death.

Conclusions: A decreased LMR, particularly in the early stages of laryngeal cancer, is associated with high recurrence rates and a poor
prognosis.
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LENFOSIT-MONOSIT ORANININ LARENKS KANSERINDE NUKS iHTIMALINi VE PROGNOZU
DEGERLENDIRMESINDEKI YERI

OZET

Amag: Inflamasyon, tiimér reddinde rol oynamasmna ragmen onkogenezin ilerlemesine de katkida bulunabilmektedir. Amacimiz,
Larenks kanseri olgularinda lenfosit-monosit oraninin (LMO) prognoz ve rekiirrens ile iliskisinin degerlendirilmesidir.

Yontemler: 2003-2014 yillar arasinda klinigimizde larenks squamoz hiicreli kanseri tanisi ile tedavi edilen hastalar geriye doniik olarak
incelendi. Toplam 164 hasta cahigmaya dahil edildi. Hastalar perivaskiiler invazyon durumuna [PVi(+) ve PVI(-)], tiroid kikirdak invazyon
durumuna [TKi(+) ve TKI(-)], metastatik lenf nodu durumuna [LAP(+) ve LAP(-)], perinoral invazyon durumuna [PNi(+) ve PNI(-)] ve
tiimor evresine (T1-T4) gore gruplara ayrildi. Gruplar arasinda tedavi 6ncesi LMO farkliliklar1 degerlendirildi. LMO'nin sagkalim siiresi ve
niiks ile iliskisi degerlendirildi.

Bulgular: T evresi (T1-T4a) ile LMO diizeyi (p=0,001) arasinda istatistiksel olarak anlamli ters korelasyon vardi. LMO, TKi(+)
(p=0.004), LAP(+) (p=0.004) ve PVi(+) (p=0.006) gruplarinda anlamli derecede diisiiktii. Niiks (+) grubundaki ortalama LMO, tiim evreler
i¢in niiks (-) grubuna gore daha diisiiktii, ancak sadece erken evre kanserli hastalarda (T1 ve T2) istatistiksel olarak anlamli bir fark saptandi
(p=0.024 ve 0.052, sirasiyla). LMO<3,01 olan hastalarda (duyarlilik: %61,1, 6zgiilliik: %60,9) artmis niiks oran1 bulundu. Tiim prognostik
faktorler arasinda diisitk LMO, kansere bagh 6liimii belirleyen bagimsiz en 6nemli faktor olarak bulundu.

Sonug: Ozellikle laringeal kanserin erken evrelerinde azalmis bir LMO, yiiksek niiks oranlari ve kétii prognoz ile iliskilidir.

Anahtar Sozciikler: Lenfosit Monosit Orani, Larenks Kanseri, Prognoz, Niiks
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cancer includes histological grade, clinical stage,
tumour location and neck metastasis. Studies
aiming to identify new prognostic factors have
been performed”. Recent studies have
investigated the relationship between
inflammation and cancer prognosis, and between
cell functions and the effects of chemokines in
the context of the process of carcinogenesis.

The presence of inflammatory cells,
chemokines, and cytokines in the
microenvironment during the development of
tumoral tissue has been demonstrated in humans
and experimental animal models’. Substantial
evidence shows that although inflammation is a
response to tumour rejection, it may also
contribute to the progression of oncogenesis.
This paradox can be explained by a dynamic
switch from chronic smouldering inflammation,
promoting cancer cell survival to florid, tissue-
disruptive inflammatory reactions triggering
cancer cell destruction™.

The peripheral inflammatory blood cell
response and pre-treatment inflammatory
markers have been investigated as prognostic
factors in many cancers [6-10]. The lymphocyte-
to-monocyte ratio (LMR) has been studied in
several cancers including lung, colorectal,
pancreatic, ovarian, and HNCH, However,
most studies on the LMR in HNC have assessed
cancers of the nasopharynx or oral cavity, with
few studies being concerned with other HNCs
such as oropharyngeal, hypopharyngeal, and
laryngeal cancers'*?.

The purposes of this study were to
determine the relationship between pre-treatment
LMR in the peripheral blood and the prognosis
of patients with laryngeal cancer, and to evaluate
the  relationship  between @ LMR  and
clinicopathological characteristics such as
thyroid cartilage invasion, cervical lymph node
metastasis, and perineural and perivascular
invasion.

MATERIAL and METHODS

We retrospectively screened the files of
207 patients diagnosed with laryngeal squamous
cell cancer in our Otorhinolaryngology Clinic
between 2003 and 2014, and who had a
treatment  plan  implemented by  the
Otolaryngology and Oncology Departments of
our hospital. Of these, 164 patients met the
inclusion criteria for our study, which was
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approved by the Medical Ethics Board of xxx
Hospital (Number 689).

Patients  with  non-squamous  cell
carcinoma of the larynx, inflammatory diseases,
such as chronic kidney disease, coronary heart
disease, autoimmune disease, chronic liver
disease, and active infection were excluded from
the study. Patients without regular follow-up, or
insufficient information in their files were also
excluded. Informed consents were obtained from
134 patients, because 22 had died and no contact
information was available for 8. Tumour region,
T stage, metastatic lymph node status (LAP),
perineural invasion status (PNI), perivascular
invasion status (PVI), and thyroid cartilage
invasion status (TCI) were investigated in each
patient, radiologically and/or pathologically.
Patients were staged according to the American
Joint Committee on Cancer 2010 TNM staging
system. Local and lymph node recurrences and
metastases, and their development times during
the follow-up period, were noted. Follow-up
examination included fiberoptic laryngoscopy,
neck ultrasonography, and magnetic resonance
imaging. Recurrence was defined as any new
mass found on imaging or laryngoscopic
examination, histologically confirmed by biopsy
or surgery. Patients were divided into groups
based on their clinicopathological characteristics:
PVI(+) or PVI(-), TCI(+) or TCI(-), LAP(+) or
LAP(-), and PNI(+) or PNI(-).

White blood cell counts of lymphocytes
and monocytes were obtained from blood
samples taken before treatment. The LMR was
calculated by dividing the absolute lymphocyte
count by the absolute monocyte count. The type
of treatment provided, including surgery, surgery
plus radiotherapy (RT), RT, chemoradiotherapy
(CRT), and surgery plus CRT, was determined,
along with the surgical method (total or partial).
The overall survival (OS) time was calculated

for each patient. The relationships of
clinicopathological characteristics and
recurrence with OS were investigated.

Statistical Analyses

SPSS 15.0 for Windows software (SPSS
Inc., Chicago, IL, USA) was used for the
statistical analyses. For descriptive statistics,
categorical variables are given as numbers and
percentages, and for numerical variables data are
provided as the mean =+ standard deviation.
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Comparisons between two independent groups
were made using Student"s t-test when the
numerical variables were normally distributed,
and with the Mann-Whitney U test if they were
not. Independent numerical variables for more
than two groups were compared by one-way
ANOVA when there was a normal distribution,
and with the Kruskal-Wallis test when there was
not. Subgroup analyses were performed using
the parametric Tukey test, and the nonparametric
Mann-Whitney U test, with the Bonferroni
correction applied. Relationships between
numerical variables were examined by Spearman
correlation analysis in the case of non-parametric
data. Recurrence and survival rates of categorical
variables were compared using Kaplan-Meier
analysis. Factors associated with recurrence and
death were examined by Cox regression analysis
with the forward selection method. Statistical
significance was accepted as p < 0.05.

RESULTS

A total of 164 laryngeal cancer patients
(158 males and 6 females) with an average age
of 60.5 + 9.8 years were included in the study.
The mean follow-up time was 52.1 + 33 months.
Of the 164 patients, 55 were stage T1, 39 stage
T2, 53 stage T3, 12 stage T4a, and 5 stage T4b.

There were 63 glottic tumours, 12 glottic
tumours  with  subglottic  extension, 54
supraglottic tumours, and 32 transglottic

tumours. In terms of pathological diagnosis, 34
patients had metastatic LAP, 33 had TCI, 27 had
PVI, and 16 had PNI.

The number of patients undergoing
surgical treatment was 129 (78.6%), compared to
22 (13.4%) for RT only and 13 (7.9%) for CRT
only. Of the 129 patients, 43 (26.2%) were
treated with RT after surgery, and 2 (1.5%)
received CRT after surgery. (Table 1)

There was a statistically significant
inverse correlation between T stage (T1?4a) and
LMR level (p = 0.001), except T4b. (Table 2)
The mean LMR in the TCI (+) (2.7 + 1.1) group
was significantly lower than in the TCI(-) (3.5 £
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1.3) (p = 0.004) group. In the LAP (+) group, the
mean LMR (2.7 + 1.2) was significantly lower
than in the LAP (-) group (3.5 + 1.3) (p = 0.004).
The mean LMR was lower in the PNI(+) group
(2.8 = 1.2) than the PNI(-) group (3.4 £+ 1.4), but
there was no statistically significant difference (p
= 0.138). The mean LMR was significantly
lower in the PVI (+) group (2.7 = 1.3) than the
PVI(-) group (35 = 1.3) (p = 0.006). (Table 2)
Recurrence occurred in 36 patients (21.9%), 16
(9.7%) patients died due to cancer, and 6 (3.6%)
patients died from non-cancer diseases. (Table 1)
The mean LMR in the recurrence (+) group was
lower than in the recurrence (-) group for all
stages. A statistically significant difference was
detected only within the group of patients with
early stage cancer (stages T1 and T2) (p = 0.024
and 0.052, respectively). In patients with early
stage cancer (stages I and II) the mean LMR in
the recurrence group was significantly lower
than in the group without recurrence (p = 0.003).
There was no significant difference between
advanced-stage cancer patients with and without
recurrence (stages III and IV). (Table 3) Using
the forward selection method, a low LMR was
found to be an important determinant of
recurrence in early stage laryngeal cancer
according to other prognostic factors. (Table 4)
The cut-off LMR value for recurrence was 3.01;
i.e. recurrence was particularly high in patients
with an LMR ? 3.01 (sensitivity: 61.1%,
specificity: 60.9%). (Table 5 and Figure 1) There
was no statistically significant relationship
between survival time and LMR. (Table 6) In the
Cox regression model created to examine factors
associated with cancer related death like
cartilage invasion, LAP, perivascular and
perineural invasion, stage, the LMR, and tumour
region, a low LMR was found to be the
independent most important factor by using the
forward selection method. (Table 7)
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Table 1. Clinicopathological characteristics, demographic data of the patients, distribution of the applied treatment
methods and mortality and recurrence rates.

Age Mean+SD (min-max) 60,5+9,8 (33-84)
Follow up Mean+SD (min-max) 52.1+£33(12-141)
time
(Months)
n %
Gender Male 158 %096,3
Female 6 %3,6
Stage Tl 55 33,5
T2 39 23,8
T3 53 32,3
T4a 12 7,3
T4b 5 3,0
Tumor Glottic 63 38,4
Region Supraglottic 54 32,9
Transgolttic 35 21,3
Subgolottic 12 7,3
Glottik+ Subglottic
Pathological LAP (+) 34 20,7
Diagnosis PVIi(+) 27 22,1
PNi(+) 16 13,2
TKIi(+) 33 20,1
Treatment Surgery 129 78,6
Surgery alone 84 51,2
Surgery + RT 43 26,2
Surgery + CRT 2 1,2
RT 22 13,4
CRT 13 7,9
Mortality Non-Cancer Related 16 9,7
Cancer Related 6 3,6
Reccurence 36 21,9
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T: Tumor Stage SD:Standart Deviation LAP(+):Patients with metastaic lymphadenopathy,
PVIi(+): Perivascular invasion PNI(+): Perineural invasion, TKi(+): Thyroid carthilage
invasion CRT: Chemoradiotherapy RT: Radiotherapy

Table 2. LMR distribution according to pathological diagnostic features and T status

LMR
Mean+SD Min-Max
TCI + 2,7+1,1 1,1-4,7
- 3,5+1,3 0,2-7,1
p**  0,004"
LAP + 2,7+1,2 0,2-5,1
- 3,5+1,3 0,7-7,1
p*¥* 0,004
PNi + 2,8+1,2 1,0-4,5
- 3,4+1,4 0,2-7,1
p** 0,138
PVi + 2,7+1,3 0,2-5,8
- 3,5+1,3 1,0-7,1
p** 0,006
T T1 3,8+1,3 1,1-7,1
T2 3,5+1,3 0,2-7,0
T3 2,9+1,3 0,7-7,1
T4a 2,6+1,0 1,3-4,4
T4b 3,1+1,4 1,5-4,7
p’ 0,001

SD: Standart Deviation Min: Minimum, Max:Maximum LMR: lymphocyte
monocyte ratio LAP: Metastatic lymphadenopathy PVI: Perivascular invasion,
PNIi: Perineural invasion, TKI: Thyroid cartilage invasion) T:Tumor stage

**Mann Whitney U test, "Student t Test * Anova Test (p <0.05).
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Table 3. Recurrence according T stage, Clical stage (early and advanced) and relationship to the LMR.

LMR
Rec Mean+SD Min-Max
T1 No 4,0+1,3 1,1-6,9
Yes 3,3+1,1 2,0-7,1
p** 0,024
T2 No 3,6£1,3 0,2-7,1
Yes 2,1+0,8 1,7-3,0
p** 0,052
T3 No 2,9+1,3 0,7-7,1
Yes 2,9£1,2 1,4-5,1
p** 0,754
T4a No 2,8+1,1 1,5-4,4
Yes 2,6£1,3 1,3-4,7
p** 0,826
4,0+1,2  1,1-7,1
No 3.2«1,1  1,7-7,1
Stagel-2 (Early) Yes p** 0,03
2,8+1,3  0,2-7,1
Stage3-4 No 2,8+«1,2  1,3-5,1
(Advanced) Yes p** 0,911

REC: Recurrence SD: Standart Deviation Min: Minimum, Max:Maximum, LMR: lymphocyte monocyte ratio i

Table 4. importance of LMR among the factors determining reccurence according to T stage.

P HR %95 CI
Stage T1-T2 LMR 0,034 0,698 0,501 0,974
T3 LMR 0,677 1,099 0,705 1,712
T4a-4b LMR 0,861 0,925 0,387 2,209

T: Tumor stage LMR: lymphocyte monocyte rate HR: Hazard Ratio, CI: confidence interval

p<0,05
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Table 5. Recurrence by LMR: sensitivity-specificity relationship. LMR Cutt off value related reccurence.

/ k.
\ Ll Y

Rec Total
) (+)
LMR >3,01 group n 79 13 92
LMR>3,01 group rec % 85,9 14,1 100
Rec group LMR>3 % 61,7 36,1 56,1
LMR<3,01 group n 49 23 72
LMR<3,01 group rec % 68,1 31,9 100
Rec Group LMR<3 % 38,3 63,9 439
All Patients n 128 36 164
% 78,0 22,0 100

Cut off value: 3,01, Sensitivity: %61,1, Specifity-: %60,9
Positive Predictive Value: %60,6, Negative Predictive Value : %84,8 Accuracy: %61,0

Table 6. Relation between LMR and survival times.

Survival (Month)
rho p
L/M -0,020 0,800
LMR: lymphocyte monocyte rate p< 0,05
Table 7. Association of LMR with cancer related death as an independent factor.
p HR 95,0% CI
LM 0,031 0,577 0,351 0,950

LMR: lymphocyte monocyte rate
HR: Hazard Ratio, CI: confidence interval
*Mann Whitney U test p< 0,05

Cox regression analysis with the forward selection method.
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DISCUSSION

Various inflammatory biomarkers, such
as the neutrophil-to-lymphocyte ratio (NLR),
platelet-to-lymphocyte ratio (PLR), red cell
distribution width, and C-reactive protein have
been investigated in the context of cancer
prognosiss'g. The LMR is another inflammatory
biomarker. However, the exact mechanism
behind the relationship of LMR with cancer
prognosis remains poorly understood. It is
thought that lymphocytes have cytotoxic effects
on tumoral cells, whereas neutrophils, platelets,
and macrophages show anti-tumour effects, and
also stimulate tumour cell proliferation and
angiogenesis by secreting chemoattractant agents
and various angiogenic factors. Therefore, the
balance between different types of inflammatory
cells may affect tumour prognosis™*****. An
elevated LMR implies an increase in
lymphocytes relative to monocytes. Higher
amounts of infiltrating lymphocytes correlate
with improved prognosis>’. However, increased
levels of monocyte-derived macrophages are
associated with increased tumour aggressiveness
and poorer survival outcomes™. It is assumed
that tumour microenvironment mediators, such
as TNF- o, vascular endothelial growth factor,
and epidermal growth factor may be responsible
for these results.”>*°. The prognostic ability of
LMR may be related to its role in the pro- versus
anti-tumour activity balance in the immune
system. A review of the literature using the Web
of Science, Pubmed, Google Scholar, and
Scopus databases revealed several studies on
LMR and the prognosis of many cancers,
including pancreatic, ovarian, colorectal, breast,
gastric, and lung cancers'"'*"*?"*%° but only
nine studies and one meta-analysis on LMR and
laryngeal cancer prognosis'**?®. (Table 8)
Among the nine studies, seven had results
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specific to only laryngeal cancer prognosis and
its relationship to LMR; the other two evaluated
laryngeal cancer prognosis together with other
HNCs. The meta-analysis included all HNCs:
nasopharyngeal,  oral cavity, laryngeal,
oropharyngeal, and hypopharyngeal cancers'.
We found two other studies that investigated the
relationships of LMR with benign, precancerous,
and malignant laryngeal lesions™*’. The
behaviour and prognosis of HNC can vary
according to the area affected. In our opinion,
HNC must be examined separately according to
location. Some studies indicate that the content
of the tumour microenvironment varies greatly
among different types of laryngeal tumours, i.e.
supraglottic, glottic and subglottic tumours.
Results from the in vitro studies of Goswami et
al. demonstrated that the extent of expression of
M2 phenotypic features in macrophages reached
a maximum after exposure to supraglottic
laryngeal tumour cell lysates rather than glottic
or subglottic lysates. Co-culture of such M2
macrophages with T cells from healthy donors
resulted in a larger decrease in the activation of
T cells and T cell-mediated tumour cell
cytotoxicity relative to glottic and subglottic
lysates’'. We investigated only the laryngeal
cancer-LMR relationship, without subgrouping
according to laryngeal subtypes.

Most studies were based on preoperative
LMR status, although some considered both pre-
and postoperative LMR?*?**® In one study,
delta-LMR was used, calculated as the difference
between LMR measured during treatment and
the baseline LMR value®’. In our study, we only
investigated preoperative LMR status. Among
the nine studies, six treated patients with primary
surgery, and three with CRT/RT*®. We
included all treatment types, i.e. primary surgery,
and primary RT and CRT.
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Table 8. Published studies about LMR and Laryngeal cancer prognosis
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Researchs Primary n Investigate Investigated Treat LMR
site or d clinicopatholog ment cut of
sites inflamatua ical

r markers  characteristics
and relation
with LMR
KanoSet OPHPL 123 LMRNLR, SSD (+):T(a) CRT LMR
al 2016 PLR CS(a) :3,22
SSD( -): N,
Age,Sex
HsuehC L 979 LMR,NLR, SSD (+):CS, PS LMR
et all 2017 PLR Tumor size N 3,5
SSD( -)
Smoking,
drinking and
DG
ChenLet L 361  Preop and SSD (+): - PS MLR 2
al 2018 post op SSD( -): Preop:
MLR, N,T,CS, tumor 0,21
NLR,PLR location and Postop
DG : 0,36
Tham Tet OP,OC,L 123 LMR, SSD (+):ECOg, PS LMR
al 2019 NLR,PLR Ace-27 with 2,8
score,pN, HPV  or
SSD( -): withou
Age,sex,BMI, t
Drinking, adjuva
Smoking, nt
KPS, subsite, T RT/C
RT
ZhouTet L 232 LMR, SSD (+): T,N; PS LMR
al 2019 NLR,PLR tumor size, CS :2.01
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Xun Y et L

al 2020

Chuang L

HC et al

2020

Lin CHet NP, HP,
al 2020 OP,L
ChenHet L

al 2020

151

141

1431
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MLR,NLR,
PLR

LMR, SIRI

delta LMR 3
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SSD( -
)Age,Sex,Smok
ing, Drinking,
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RT: Radiotherapy, CRT:Chemoradiotherapy, LMR: Lymphocyte monocyte ratio, MLR: Monosit Lymphocyte ratio DFS: Disease Free Survival, PFS: FFM: Fredom from

Metastasis n: Number of patient PS: Primary surgery SSD: Statistically significant difference CS: Clinical Stage N:Metsatatic Lymphnode status pN: pathological

Lymphnode clasification cN:clinical lymphnode clasification DG: Differentiation grade IMRT: Intensity-modulated radiation therapy.

! Overall Survival Show Statistically significant difference only for unfavorable group not for all patients.

2Two different MLR assesment have done preop and postop. *Delta-LMR was calculated as the difference between LMR measured during treatment and baseline LMR

values. Serial LMR assessments have done at two, four and six weeeks. High delta-LMR experienced less favorable outcomes.
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Clinicopathological characteristics and
relationship to LMR

We investigated not only the effect of
LMR on laryngeal cancer prognosis, but also the
relationship between clinicopathological
characteristics and LMR. Our results were
similar to the literature in some respects.
Changes in inflammatory balance may be a
consequence of these clinicopathological
characteristics, or the inflammatory balance may
be an independent prognostic factor promoting
the formation of these clinicopathological
characteristics. Most literature studies considered
the T stage and lymph node status as the
clinicopathological characteristics of interest. In
most of the research, a lower LMR was related to
a higher T stage, clinical stage and presence of
metastatic lymph nodes, but some studies
showed no relationship of the LMR with these
clinicopathological characteristics. We
investigated T status, TCI, lymph node status,
PNI, and PVI. We found that increased T stage
was related to decreased LMR, except the T4b
stage, likely because we had very few patients at
that stage (n = 5). (Table 2) LMR was lower in
the presence of metastatic lymph node invasion,
TCI, PVI, and PNI (Table 3). Particularly in the
TCI(+), LAP(+), and PVI(+) groups, a
statistically significant difference was observed.
Results of previous studies on the LMR
relationship to  prognostic  factors are
documented in the Supplemental Table 8.

Kano et al. reported that LMR was the
inflammatory marker most strongly related to
laryngeal cancer according to the PLR and NLR.
A high preoperative LMR correlated with lower
stage laryngeal cancer (T1-T2, and clinical stage
[-1T). They did not find a statistically significant
correlation between N status and LMR*". Hsueh
et al. reported that preoperative lower LMR
correlated with larger tumour size, higher tumour
stage, and the presence of metastatic lymph
nodes. They did not find any relationship
between smoking, alcohol consumption, or
differentiation grade with LMR®'. Chen L. et al.
reported no statistically significant associations
of preoperative LMR with other prognostic
factors, such as N status, T stage, clinical stage,
tumour location, and differentiation®”. Zhou et al.
investigated the preoperative albumin/globulin

47

KBB-Forum —
2022;21(1) \"-'.-_'-.!\
www.KBB-Forum.net

ratio (AGR), together with NLR, PLR, and
LMR, as a prognostic factor in patients with only
laryngeal cancer treated by primary surgery.
They observed that higher T stage, higher
clinical stage, and positive lymph node status
were significantly correlated with a lower LMR.
They reported that AGR was a better prognostic
factor than NLR, PLR, and LMR in laryngeal
SCC patients™. Xun et al. observed no
statistically significant associations of T stage, N
stage, differentiation grade, or clinical stage with
LMR, but reported that high NLR and PLR were
significantly related to higher T and N stages™.
Chuang et al. investigated the LMR and
Systemic Inflammation Response Index as
prognostic factors among patients with only
laryngeal cancer, treated by intensity-modulated
radiation therapy. They reported that high T
stage and advanced clinical stage were
significantly related to a low LMR. They
compared NO, 1, 2, and 3a with N3b, and did not
find any statistically significant difference in
terms of the associations with the LMR. Tham
et al. investigated preoperative NLR, PLR, and
the LMR as prognostic factors in oral cavity,
oropharyngeal and laryngeal cancer patients
treated by primary surgery. In terms of
prognostic factors, tumour differentiation, T
stage, N stage, Eastern Cooperative Oncology
Group (ECOGQG) score, Karnofsky Performance
Status, Adult Comorbidity Evaluation-27 score,
surgical margins, and HPV infection, and their
relationships to LMR, were investigated. They
reported that positive metastatic lymph nodes
and higher ECOG status were significantly
related to a lower LMR. Significantly more of
comorbidities were seen with a lower LMR, and
HPV-positive patients had a significantly higher
LMR than HPV-negative patients®.

Relationship of LMR to prognosis

In terms of the recurrence rate, we found
that the LMR was significantly lower in the early
stage (T1 and T2) recurrence (+) laryngeal
cancer group. In the later stages, there was no
significant difference between the recurrence and
non-recurrence groups. Esspecialy in early stage
cancers low LMR is found most important factor
that determining reccurence according to other
prognostic factors. Other research did not
evaluate the relationship between recurrence and
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the LMR according to cancer stage (early vs.
advanced). Recurrence was higher, particularly
in patients with an LMR ? 3.01 (sensitivity:
61.1%, specificity: 60.9%). We suspect that in
the earlier stages, the inflammatory balance is
more important. In the later stages, the volume of
the tumour is larger and invasion is greater;
because of this, investigation of inflammatory
balance could be more complicated. In our
research, the rate of organ-preserving treatment
(total laryngectomy, 38.4%) was lower among
advanced-stage (stages III and IV) patients. This
may be another cause of the statistical
insignificance in the advanced-stage cancer
groups in terms of recurrence. No study in the
literature investigated the relationship between
recurrence rate and the LMR according to stage.
We did not find a statistically significant
relationship between cancer-specific OS and
LMR, but we did find that the factor most
strongly associated with mortality was a low
LMR. Published studies on the LMR in laryngeal
cancer patients, in terms of OS and disease-free
survival (DFS) times, are summarised in
Supplemental Table 8. A lower preoperative
LMR was associated with significantly worse OS
and DFS. Chen L. et al. reported that a high
postoperative, but not preoperative, LMR was
related to a poor prognostic outcome’”. Zhou et
al. reported that lower LMR was related to a low
OS, but not DFS [34]. Chen H. et al. did not find
any relationship between LMR and OS or DFS*®,
Lin CH reported that delta-LMR was an
independent  prognostic  factor for both
metastasis-free survival and OS>’

Of note, the LMR cut-off value varied
among studies. The maximum value was 3.22,
and the minimum was 2.01°°*®, LMR can be an
independent prognostic factor for laryngeal
cancer but it also shows a close relationship with
other prognostic factors.

Limitations

Limitations of our study included the use
of different treatment modalities and differences
in the distribution thereof.

CONCLUSION

Determination of the LMR through
analysis of peripheral blood is simple and
inexpensive. The LMR is an important
prognostic factor for laryngeal cancer, related to
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thyroid cartilage invasion, Ilymph node
metastasis, advanced T stage, and perivascular
invasion. A decreased LMR significantly
predicted the risk of recurrence, particularly in
early stage laryngeal cancer patients.
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