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Can We Use Neutrophil: Lymphocyte Ratio, Platelet:
Lymphocyte Ratio, and Systemic Immune-Inflammation Index
Values to Differentiate Larynx Carcinoma from Benign and
Premalignant Laryngeal Diseases in the Elderly?

Yaslilarda Laringeal Skuamoz Hiicreli Karsinomla

Benign ve Premalign Laringeal Hastaliklarin Ayriminda Notrofil:
Lenfosit Orani, Trombosit: Lenfosit Orani ve

Sistemik iImmiin-Inflamasyon Indeksi Degerlerini Kullanabilir miyiz?
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ABSTRACT Objective: Timing for laryngeal biopsy is challenging
for geriatric patients due to their comorbidities and anesthetic risks.
The aim of this study is to find an indicator that would both allow sur-
geons to predict the need for laryngeal biopsy, and to diagnose the ma-
lignancy at an early stage. Material and Methods: This is a
retrospective cohort study of 103 participants. Three groups were cons-
tituted according to the results of laryngeal biopsy (benign-Group 1,
premalignant-Group 2, and malignant-Group 3). The neutrophil:
lymphocyte ratio, the platelet: lymphocyte ratio, and the systemic im-
mune-inflammation index (neutrophil count x platelet count) /
lymphocyte count) values of the three groups were compared between
groups. Results: The male: female ratio was 100:3, and the mean age
was 70.87 (£6.38) years, with no significant differences among the
three groups [Group 1: 70.40 (£5.94), Group 2: 70.44 (£5.09), Group
3:71.15 (£6.91)] (p=0.88). There were no statistically significant dif-
ferences among the three groups in neutrophil: lymphocyte ratio
(p=0.84), platelet: lymphocyte ratio (p=0.36), or systemic immune-in-
flammation index values (p=0.67). Conclusion: Indices calculated from
haematological parameters and showing systemic inflammation may
not be reliable in the geriatric population due to immunosenescence.
For this reason, indices calculated from haematological parameters sho-
uld be studied distinctly in the geriatric population without including
other age groups. Other methods are needed to help predict the timing
of laryngeal biopsy in geriatric patients.
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OZET Amag: Laringeal biyopsi i¢in zamanlamanin planlanmast, ko-
morbiditeleri ve anestezi riskleri nedeniyle geriatrik hastalar i¢in zor-
dur. Bu ¢alismanin amaci, hem laringeal biyopsi ihtiyacin1 tahmin
etmemize hem de maligniteyi erken dénemde teshis etmemize olanak
saglayacak bir indeks tespit etmektir. Gere¢ ve Yontemler: Bu
calisma, 103 hastayr igeren retrospektif bir kohort c¢alismasidir.
Laringeal biyopsi sonuglarma gére 3 grup olusturuldu (benign-Grup 1,
premalign-Grup 2 ve malign-Grup 3). Ug grubun nétrofil: lenfosit
orant, trombosit: lenfosit oran1 ve sistemik immiin-inflamasyon indeksi
(notrofil sayis1 x platelet sayist)/lenfosit sayis1) degerleri karsilastirildi.
Bulgular: Calisma grubunun erkek: kadin oran1 100: 3 ve ortalama yast
70.87 (+6.38) yil olup, gruplar kiyaslandiginda anlaml bir fark yoktu
[Grup 1: 70.40 (+5.94), Grup 2: 70.44 (£5.09), Grup 3: 71.15 (£6.91)]
(p=0.88). Ug grup arasinda nétrofil: lenfosit orani (p=0.84), trombosit:
lenfosit orani (p=0.36) ve sistemik immiin-inflamasyon indeksi
degerleri (p=0.67) arasinda istatistiksel olarak anlamli fark yoktu.
Sonu¢: Hematolojik parametrelerden hesaplanan ve sistemik infla-
masyonu gosteren indeksler immiin yaslanma nedeniyle geriatrik
popiilasyonda giivenilir olmayabilir. Bu nedenle hematolojik parame-
trelerden hesaplanan indeksler, geriatrik popiilasyonda diger yas
gruplart dahil edilmeden calisilmalidir. Geriatrik hastalarda, laringeal
biyopsinin zamanlamasini tahmin etmeye yardimci olmak igin baska
yontemlere ihtiyag¢ vardir.

Anahtar Kelimeler: Yasli; karsinom; skuamoz hiicre; larinks;
inflamasyon; immiin yaslanma
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The World Health Organization has defined
geriatric age as 65 years and above. With the aging
process, some anatomical and physiological changes
in the larynx may appear, such as connective tissue
changes, vocal fold atrophy, oedema, cartilage ossi-
fication, increased laryngeal tension, and disruption
of vocal fold vibration.'*

Head and neck cancers like laryngeal squamous
cell carcinoma (LSCC) occur mainly in the elderly
and constitutes a major health problem in geriatrics
patients. Laryngeal cancer aetiology and prognosis
are affected by the age of admission. Age includes a
critical affect on the development and progression of
cancer. Aging also creates changes in the hormonal,
circulatory, skeletal and neuromuscular systems in
the human body.*> For these reasons, malignancies
in geriatric patients should be evaluated distintcly.

The relationship between inflammatory pro-
cesses and neoplasms was first demonstrated many
years ago. Previous studies that have found a corre-
lation between cancer and inflammation biomarkers
like the neutrophil: lymphocyte ratio (NLR) and the
monocyte: lymphocyte ratio (MLR) have been pub-
lished.®? Systemic immune inflammation index (SII)
has also been found to be correlated with poor prog-
nosis in various malignancies such as nasopharynx
cancer., renal cell cancer, small cell lung cancer, col-
orectal carsinoma, oesophageal squamous cell can-
cer, and hepatocellular carcinoma.!'"'® But aging of
the immune system (immunosenescence) may led to
some changes in inflammatory parameters. To our
knowledge there has been no study evaluating NLR,
PLR, or SII in geriatric patients with laryngeal carci-
noma.

I MATERIAL AND METHODS

We conducted this study in our tertiary clinic between
January 2012 and January 2019. The study was car-
ried out in accordance with the Helsinki Declaration.
The ethical committee of Siileyman Demirel Univer-
sity approved the study protocol (date: 21.03.2020,
number: 76). Informed consent was obtained from all
participants.

Laryngeal biopsy was performed on 348 patients
in our clinic between January 2012 and January 2019.
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One hundred twenty one of these patients were over
65 years old. After review, 103 patients met the in-
clusion criteria, namely: geriatric age (65 years and
above); patients who were evaluated for complete
blood count (CBC) before laryngeal biopsy. Exclu-
sion criteria were: acute or chronic infections; au-
toimmune diseases; chronic inflammatory diseases;
chronic liver disease; connective tissue diseases; in-
flammatory bowel diseases; cardiac diseases; ob-
structive sleep apnoea; patients receiving drugs that
may affect CBC parameters; haematological disor-
ders; and coagulation disorders.

Laryngeal lesions are classified into three groups
histopathologically due to differences in follow-up
and treatment methods. Three groups were consti-
tuted according to the results of the laryngeal biopsy:
benign pathology (Group 1), such as vocal nodules,
vocal polyps, vocal cysts, granuloma, Reinke’s
oedema, and non-specific-chronic laryngitis; prema-
lignant lesions (Group 2), such as laryngeal dysplasia
and laryngeal keratosis; and malignant lesions (Group
3), namely every stage of LSCC.

CBC was obtained from all participants prior to
surgery and NLR, PLR, and SII values were calcu-
lated from the CBC.

STATISTICAL ANALYSIS

SPSS 20.0 (IBM Inc, Chicago, IL, USA) software was
used for statistical analysis. The descriptive variables
are presented as mean+SD for numerical and fre-
quency (percentage) for categorical variables. The
Chi-square test was used to assess the relationships be-
tween the categorical variables. One-way Anova test
was used to compare the NLR, platelet:lymphocyte
ratio (PLR) and SII values of the three groups. The
null hypothesis was rejected if the p value was < 0.05.

I RESULTS

A total of 103 patients were included in the study.
The male: female ratio was 100:3, and the mean age
was 70.87 years (6.38), with no significant differ-
ences among the three groups (Group 1: 70.40 (5.94),
Group 2: 70.44(5.09), Group 3: 71.15(6.91))
(p=0.88). There were 22 patients in Group 1, 19 in
Group 2, and 62 in Group 3, of whom 72.73%,
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94.45%, and 100% had a history of smoking for at
least 10 years, respectively.

There were no statistically significant differ-
ences among the three groups in neutrophil, lympho-
cyte, or platelet counts (p=0.77, p=0.48 and p=0.60,
respectively) (Table 1) and in NLR, PLR, or SII val-
ues (p=0.84, p=0.36 and p=0.67, respectively) (Table
2).

I DISCUSSION

Studies focusing on inflammation indices calculated
using haematological parameters have been pub-
lished over the last 10 years. These indices have
shown promising results in determining the progno-
sis of cancers. These indexes are simple, inexpensive,
and easy-to-calculate using existing data from rou-
tine CBC values without additional patient interven-
tion. NLR, PLR, and similar indices for larynx cancer
and precancerous lesions have been used in many stud-
ies, but not particularly in the elderly. Deveci et al. stud-
ied NLR, MLR and SII biomarkers in patients
diagnosed with LSCC, and found that all three biomark-
ers were higher in the LSCC group than the control
group.'” In that study, the mean age was 59 years in
those with LSCC, and 57 years in the control group.
Kum et al. compared the NLR values in benign laryn-
geal lesions, precancerous laryngeal lesions, and LSCC,
and found that NLR was lowest in the benign group and
highest in the LSCC group. Also, they did not find a
correlation between dysplasia grade and NLR. In this
study, the mean age of benign, precancerous, and LSCC

groups were 47, 57, and 63, respectively.®

There is a negative correlation between aging and
the inflammatory response. A study in rats demon-
strated a decrease in cell-mediated response in chronic
inflammation, and an increase in Th2-induced humoral
immunity during the aging process. According to this
study, there is a significant decrease in the number of
neutrophils, lymphocytes, monocytes, and a smaller de-
crease in platelets comprising the cellular immune re-
sponse in elderly people, while antibody levels increase
as a result of exacerbation of the humoral immune re-
sponse.'® Major problems may arise due to the suscep-
tibility to infectious diseases during the aging process.
Moreover, the loss in immune capacity may have lots of
effects. Cancer prevalence increases with aging as a de-
cline in effective immunity." Finally, aging declines the
immunity and its regulation. Autoimmune and inflam-
matory diseases also increase with aging.?’ The decline
in thymus productivity with age causes insufficient re-
placement of the daily T cell loss occurring in the pe-
ripheral blood, and this results in a constant decrease in
T cell levels.”!

Unlike other studies, we did not find significant
differences in NLR, PLR, and SII parameters among
patients with benign lesions, premalignant lesions and
LSCC. Our geriatric patient cohort had a higher mean
age of 70 years. Aging of the immune system is called
“immunosenescence”. One of the main reasons for can-
cer developing is the accumulation of genetic injury
during life and reduced immunity in the elderly in-
creases the risk.? Tumours are no longer effectively re-

TABLE 1: Comparison of groups for neutrophil, lymphocyte, or platelet counts.
Group 1 Group 2 Group 3 p value
Neutrophil 5.32+2.53 5.02+2.24 5.39+1.91 0.77
Lymphocyte 1.8+0.58 1.98+0.66 1.91+0.78 0.48
Platelet 262.5+88.21 220.38+62.45 225.85+52.64 0.60
TABLE 2: Comparison of groups for NLR, PLR and Sl resullts.

Group 1 Group 2 Group 3 p value
NLR 3.19+1.72 3.1623.21 3.53+3.21 0.84
PLR 162.00£72.30 129.22490.81 140.35+73.46 0.36
sl 909.81+813.75 721.87+864.29 789.48+589.16 0.67

NLR: Neutrophil: lymphocyte ratio; PLR: Platelet: lymphocyte ratio; SlI: Systemic immune-inflammation index.
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jected and increased inflammation found with age ele-
vates the frequency of the cancer.”> We concluded that
indices showing inflammation such as NLR, PLR and
SII do not increase due to cancer in old age because
chronic inflammation and immune responses decrease
in geriatric patients. We conclude that the use of
biomarkers containing neutrophil, lymphocyte, and
platelet values in geriatric patients will not provide re-
liable results since there is a decrease in all cell types
due to “immunosenence” in the elderly.

The limitations of our study are the small number
of our patients, retrospective design and we can only in-
vestigated three inflammatory indices. Also another im-
portant limitation is that we do not have a healthy
control group to compare with larynx carcinoma
group. There is a need for wider studies which in-
vestigate more inflamatuar indices.

I CONCLUSION

We determined that the indices of inflammation may
not be reliable in the geriatric population due to im-
munosenescence. For this reason, indices calculated
from haematological parameters should be studied sep-
arately in the geriatric population without including
other age groups. Different methods are needed to help
predict the timing of laryngeal biopsy in geriatric pa-
tients. In addition, we believe that prognostic studies
with inflammatory index should be done separately for
laryngeal cancer in geriatric patients.
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