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Abstract
Purpose  Laryngeal lesions encompass both benign and malignant pathologies and present with symptoms ranging from 
hoarseness to throat pain. This study aimed to evaluate the predictive value of systemic inflammatory markers, including 
neutrophil-to-lymphocyte ratio (NLR), lymphocyte-to-monocyte ratio (LMR), platelet-to-lymphocyte ratio (PLR), systemic 
immune-inflammatory index (SII), systemic inflammatory response index (SIRI) and haemoglobin-albumin-lymphocyte-
platelet (HALP) score, for distinguishing malignant from benign laryngeal lesions.
Study design  Single-center retrospective cross-sectional analysis.
Setting  Tertiary medical institution.
Methods  This single-centre retrospective cross-sectional study analysed 442 patients presenting with hoarseness at a tertiary 
centre between 2020 and 2023. Based on their biopsy results, the patients were classified into four groups: benign lesions, 
low-grade dysplasia, high-grade dysplasia, and squamous cell carcinoma (SCC). Preoperative blood tests were used to cal-
culate inflammatory markers. Statistical analyses included Kruskal–Wallis tests and post-hoc pairwise comparisons, with 
significance set at p < 0.05.
Results  The SCC group demonstrated significantly higher median NLR, SII and SIRI values and lower LMR and HALP 
scores than the benign and dysplastic groups (p < 0.001). Among the indices, SIRI exhibited the highest predictive accuracy 
for SCC, with an AUC of 0.7, followed by NLR (0.681) and SII (0.672). HALP showed predictive value but was significant 
only between SCC and benign lesions. Multivariate logistic regression identified SII and LMR as predictive factors.
Conclusion  Systemic inflammatory markers, particularly SIRI, SII and LMR, hold promise as adjunctive diagnostic tools 
for assessing malignancy risk in laryngeal lesions. Although their standalone prognostic utility remains limited, these indices 
may improve clinical decision-making by identifying high-risk patients for earlier biopsy appointments.
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Introduction

Laryngeal hyperplastic diseases present a spectrum of con-
ditions ranging from benign lesions to squamous cell car-
cinoma (SCC). Early and accurate diagnosis is crucial for 
effective treatment planning and prognosis. However, tra-
ditional diagnostic methods, such as physical examination, 
laryngoscopy and biopsy, can be time-consuming and inva-
sive. In recent years, systemic inflammatory markers and 
indices have emerged as potential noninvasive biomarkers 
for the diagnosis and prognosis of various cancers [1–3]. 
These markers include parameters such as white blood cell 
count (WBC), C-reactive protein (CRP), erythrocyte sedi-
mentation rate (ESR) and platelet count.

Inflammatory markers are elevated in cancer patients, 
indicating an inflammatory response. For instance, high CRP 
levels and increased ESR have been associated with poor 
prognosis in various malignancies [4]. In the human body, 
the tissue-level inflammatory response represents the initial 
defence against pathological events, leading to fluctuations 
in the counts of various inflammatory cells. Specifically, 
neutrophils accumulate in tumoral tissues through mecha-
nisms that induce genetic damage, accelerate tumorigenesis 
and activate angiogenesis. Conversely, lymphocytes—key 
players in antitumor immunity—often decrease in many 
different cancer types. Platelets, in tandem with neutro-
phils, enhance tumor angiogenesis, increase microvascular 
permeability and facilitate tumor cell extravasation. Mono-
cytes, which differentiate into macrophages, form a major 
component of the tumor microenvironment. In light of these 
shifts in inflammatory cell distributions within tumors, 
peripheral blood counts of neutrophils, lymphocytes, mono-
cytes and platelets are considered to indirectly mirror the 
inflammatory response in the humoral tissue. Consequently, 
these parameters can aid in differentiating malignant lesions 
from their benign counterparts [5].

Systemic inflammatory indices, in contrast, include com-
binations of these inflammatory markers, such as the neu-
trophil-to-lymphocyte ratio (NLR), platelet-to-lymphocyte 
ratio (PLR) and lymphocyte-to-monocyte ratio (LMR). The 
concept of NLR, first introduced by Zahorec in 2001 [6], 
has been shown to provide better prognostic results than the 
individual components in many critical conditions. Simi-
larly, other commonly used parameters, such as PLR, LMR 
and the systemic immune-inflammatory index (SII), are 
now being used as supplementary tests for the monitoring 
and prognosis of specific diseases [7, 8]. These indices may 
provide a more comprehensive reflection of the systemic 
inflammatory response and immune system activity. For 
example, according to the available literature, an elevated 
NLR is associated with malignant lesions, whereas a low-
ered NLR is linked to benign lesions [9]. Likewise, the SII, 

a recently implemented parameter, offers a cost-effective 
means of assessing risk and prognosis in head-and-neck and 
other malignancies [9].

The use of systemic inflammatory markers and indices to 
distinguish laryngeal diseases may expedite the diagnostic 
process and help determine the best timing for the biopsy. 
In the current literature, various studies have explored the 
applicability of these markers and indices for early diagno-
sis of laryngeal cancer and for differentiating benign and 
malignant lesions [10, 11]. However, to the best of our 
knowledge, no studies have yet investigated the associa-
tion between laryngeal cancer and the haemoglobin–albu-
min–lymphocyte–platelet (HALP) score, a widely studied 
prognostic parameter in previous research on inflammatory 
diseases and various cancer types [12].

In this study, our aim was to investigate the predictive 
value of systemic inflammatory markers for distinguish-
ing malignant lesions in laryngeal diseases. We performed 
a comparison of various systemic inflammatory markers, 
including NLR, LMR, PLR, SII, systemic inflammatory 
response index (SIRI) and HALP score, in patients with 
benign lesions, low-grade dysplasia, high-grade dysplasia, 
and SCC.

Materials and methods

Subjects and design

This cross-sectional study was conducted following approval 
from the Institutional Ethics Committee of B******* Uni-
versity (IEC Number: 2023/122) and adhered to the prin-
ciples of the Declaration of Helsinki. Informed consent was 
obtained from all participants. A total of 442 patients who 
presented with hoarseness at our tertiary institution between 
2020 and 2023 were included.

Preoperative blood tests collected before biopsy were 
analysed to calculate the following inflammatory markers: 
NLR, LMR, PLR, SII [(neutrophil count × platelet count)/
lymphocyte count], SIRI [(neutrophil count × monocyte 
count)/lymphocyte count], and HALP score [haemoglobin 
(g/L) × albumin (g/L) × lymphocytes (/L)/platelets (/L)].

The study included adult patients (≥ 18 years) diagnosed 
with laryngeal hyperplastic lesions via direct laryngoscopy 
and subsequent biopsy. Exclusion criteria were a history of 
systemic inflammatory diseases, chronic infections, auto-
immune conditions or current use of anti-inflammatory or 
oncological treatments.

Based on the histopathological findings from direct 
laryngoscopy and biopsy, the patients were first classified 
into four groups: a benign lesion group (n = 195), a low-
grade dysplasia group (n = 57), a high-grade dysplasia group 
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(n = 36) and an SCC group (n = 154). The age and gender 
distributions of the groups were then compared. Finally, 
previously calculated inflammatory markers were compared 
across these groups to identify potential differences.

Statistical analysis

The study results were presented as medians (min–max) 
and percentages (%). The normality of the data distribu-
tion was evaluated using the Kolmogorov-Smirnov test, 
confirming that the data did not follow a normal distribu-
tion (p < 0.05). The Kruskal-Wallis test was employed to 
compare data across the four groups, followed by post-hoc 
tests for pairwise comparisons. Bonferroni correction was 
applied to maintain a significance threshold of p < 0.05 for 
pairwise group comparisons. The predictive factors of SCC 
were investigated using univariate and multivariate logis-
tic regression analyses. Variables with primary comparison 
values of p < 0.25 were included in the univariate logistic 
regression model, while variables with values of p < 0.1 in the 
univariate logistic regression analysis were included in the 
multivariate logistic regression model. Hosmer–Lemeshow 
goodness-of-fit statistics were used to evaluate the model fit. 
Cox and Snell pseudo-R2 and Nagelkerke pseudo-R2 tests 

were used to assess the consistency between the variables. 
Statistical analyses were performed using SPSS software 
for MacOS (SPSS Inc., Chicago, IL). Values of p < 0.05 
were considered statistically significant.

Results

A total of 442 patients were enrolled in this study. Table 1 
presents the age and gender distributions of the study 
groups. Significant differences were observed among the 
four groups in terms of both age and gender (p < 0.001). 
While no significant age difference was found between the 
SCC and high-grade dysplasia groups (p = 1), the median 
age was significantly higher in the SCC group than in the 
benign lesion and low-grade dysplasia groups (p < 0.001). 
Similarly, the median age was significantly higher in the 
high-grade dysplasia group than in the benign and low-grade 
dysplasia groups (p < 0.001). Male gender predominance 
was observed in all groups, with the highest proportion 
of male patients found in the high-grade and SCC groups 
(94.6% and 90.3%, respectively).

Kruskal–Wallis analysis revealed statistically significant 
differences among the four groups for the median NLR, 
LMR, SII, SIRI and HALP values (p < 0.001). However, no 
statistically significant difference was evident in the median 
PLR values among the groups (p = 0.093) (Table 2).

Table 3 shows the pairwise comparisons for the groups. 
The median NLR value was significantly higher for the 
SCC group than for the benign lesion, low-grade dysplasia, 
and high-grade dysplasia groups (p < 0.001, p = 0.023 and 
p = 0.023, respectively). The median LMR value was signif-
icantly lower for the SCC group than for the benign lesion 
and low-grade dysplasia groups (p < 0.001). The median SII 
value was significantly higher for the SCC group than for the 
benign lesion, low-grade dysplasia, and high-grade dyspla-
sia groups (p = 0.001, p = 0.039, and p = 0.021, respectively). 

Table 1  Distribution of patients by age and gender across the groups
Age 
[median(min-max)]

Male 
[n(%)]

Female 
[n(%)]

Total 
[n (%)]

Benign 49 (17–89) 126 
(64.62%)

69 
(35.38%)

195 
(100%)

Low 
grade

55 (32–80) 42 
(73.68%)

15 
(26.32%)

57 
(100%)

High 
grade

64 (52–84) 34 
(94.44%)

2 (5.56%) 36 
(100%)

SCC 65 (42–92) 139 
(90.26%)

15 
(9.74%)

154 
(100%)

P* value < 0.001# <0.001* -
*p < 0.05 was considered significant, #p value of Kruskal Wallis test, 
* p value of Chi- square test

Benign lesion (n:195) 
[median(min-max)]

Low grade (n: 57) 
[median(min-max)]

High grade (n: 36) 
[median(min-max)]

SCC (n: 154) 
[median(min-
max)]

P* 
value

NLR 2 (0.89–12.30) 2.13 (0.22–12.78) 1.97 (0.95-20) 2.53 (0.92–13.5) < 0.001
LMR 3.80 (1-10.33) 4.17 (1.43-10) 3.29 (0.45–6.40) 3.06 (0.67-7) < 0.001
PLR 117.65 

(48.39-555.71)
107.89 (49.50-627.5) 116.83 (38.70–552) 127.17 

(46.58-631.43)
0.093

SII 505.80 
(169.35-2619.90)

569.25 
(50.97-1750.56)

492.77 
(131.57–8004)

659.93 
(177-5872.30)

< 0.001

SIRI 1.20 (0.28–8.06) 1.17 (0.19–2.87) 1.33 (0.39–31.90) 1.62 
(0.42–16.38)

< 0.001

HALP 
score

5.48 (0.73-106.21) 4.86 (0.87–12.25) 5.22 (0.74–12.53) 4.06 
(0.47–12.38)

< 0.001

*p < 0.05 was considered significant; NLR Neutrophil- Lymphocyte ratio; LMR Lymphocyte-monocyte 
ratio; SII Systemic inflammation index; SIRI Systemic inflammatory response index; HALP score [hemo-
globin (g/L) × albumin (g/L) × lymphocytes (/L)]/platelets (/L)

Table 2  Comparison of NLR, 
PLR, LMR, SII, SIRI and HALP 
across four groups revealing the 
significant differences of NLR, 
LMR, SII, SIRI and HALP
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the multivariate logistic regression model (p < 0.001 and 
p = 0.004, respectively).

Figure 1 illustrates the ROC curve demonstrating the pre-
dictive values of NLR, LMR, SII, SIRI and HALP for SCC 
in laryngeal lesions. The areas under the curve (AUC) were 
as follows: SIRI = 0.7 (95% CI, 0.64–0.761), NLR = 0.681 
(95% CI, 0.619–0.744), SII = 0.672 (95% CI, 0.606–0.738), 
LMR = 0.654 (95% CI, 0.591–0.717), and HALP = 0.629 
(95% CI, 0.562–0.696). The cut-off values indicating SCC 
in patients with laryngeal lesions were 1.32 for SIRI (sen-
sitivity: 68%, specificity: 60%), 2.26 for NLR (sensitivity: 
67%, specificity: 63%) and 556.22 for SII (sensitivity: 69%, 
specificity: 61%).

Discussion

The accurate prediction of malignancy potential in laryn-
geal lesions before biopsy remains a critical yet challeng-
ing aspect of clinical practice. While a definitive diagnosis 
relies on histopathological evaluation, the ability to identify 
markers that can aid in estimating malignancy risk before 
biopsy would offer significant advantages. The availability 
of predictive tools could help prioritise high-risk patients 
for biopsy and streamline the decision-making process for 
both diagnostic and therapeutic interventions. In this con-
text, our study investigated the potential role that various 
inflammatory markers might play in assessing the malig-
nancy potential of laryngeal lesions, with the overall aim of 
optimising clinical management strategies.

Here, we classified laryngeal lesions into four categories 
based on biopsy results: benign lesions, low-grade dyspla-
sia, high-grade dysplasia, and SCC. However, our demo-
graphic evaluation revealed a predominance of male gender 
and higher age in both the SCC and high-grade dysplasia 
groups, raising the possibility that this inhomogeneity may 
have limited the methodological robustness of the study. 
However, the higher prevalence of older age and male gen-
der in the high-grade dysplasia and SCC groups is likely 
attributable to higher smoking rates, which is in agreement 
with previous literature [13, 14].

Consistent with other studies [11], our results showed 
a significantly higher median NLR in the SCC group than 
in the benign, low-grade and high-grade dysplasia groups. 
Recent studies have demonstrated a prognostic value for 
NLR in several tumor types, including oesophageal SCC 
and cervical, colorectal and lung cancers [15–18]. Lal et 
al. also reported an association between higher NLR and 
poor prognosis in head and neck cancers [19]. Therefore, 
our findings support the idea that NLR may also have prog-
nostic value for laryngeal lesions; however, it should not be 
considered a standalone predictor.

The median SIRI value was significantly higher for the SCC 
group than for the benign lesion and low-grade dysplasia 
groups (p = 0.001 and p < 0.001, respectively). The median 
HALP value was significantly lower for the SCC group than 
for the benign lesion group (p < 0.001).

Table 4 presents the univariate and multivariate logistic 
regression analysis results. In the univariate logistic regres-
sion analysis, the NLR, LMR, PLR, SII, SIRI and HALP 
scores were predictive factors for SCC (p < 0.001, p = 0.01, 
p = 0.003 and p = 0.002, respectively). However, only low 
LMR and elevated SII were predictive factors for SCC in 

Table 3  Statistical significance (p*-values) of pairwise comparisons 
between groups for NLR, LMR, SII, SIRI and HALP

NLR LMR SII SIRI HALP 
score

Benign-low grade 1 0.967 1 1 1
Benign-high grade 1 0.333 1 0.929 1
Benign-SCC < 0.001 < 0.001 0.001 0.001 < 0.001
Low grade-high 
grade

1 0.052 1 1 1

Low grade-SCC 0.023 < 0.001 0.039 < 0.001 0.864
High grade-SCC 0.023 1 0.021 0.229 0.883
*Bonferroni correction was applied. p < 0.05 was considered sig-
nificant; NLR Neutrophil- lymphocyte ratio; LMR Lymphocyte- 
monocyte ratio; SII Systemic inflammation index; SIRI Systemic 
inflammatory response index; HALP score [hemoglobin (g/L) × 
albumin (g/L) × lymphocytes (/L)]/platelets (/L); SCC Squamous cell 
carcinoma

Table 4  Univariate and multivariate logistic regression analysis iden-
tifying independent predictors of squamous cell carcinoma (SCC) in 
laryngeal lesions. LMR and SII were finally indicated as independent 
predictors of SCC

Univariate Multivariate
OR (95% CI) P* 

value
OR (95% CI) P* 

value
NLR 1.227 

(1.093–1.378)
< 0.001 0.828 (0.604–1.136) 0.242

LMR 0.695 
(0.596–0.809)

< 0.001 0.805 (0.709–0.914) < 0.001

PLR 1.003 
(1.001–1.006)

0.01 0.996 (0.991–1.001) 0.115

SII 1.001 (1-1.001) < 0.001 1.002 (1.001–1.004) 0.004
SIRI 1.256 

(1.083–1.457)
0.003 0.827 (0.617–1.109) 0.205

HALP 
score

0.851 
(0.768–0.942)

0.002 0.992 (0.94–1.047) 0.761

Cox & Snell 
pseudo-R2 = 0.178
Nagelkerke pseudo-R2 = 0.238
Hosmer- Lemeshow P = 0.072

*p < 0.05 was considered significant; NLR Neutrophil lymphocyte 
ratio; LMR Lymphocyte monocyte ratio; PLR Platelet lymphocyte 
ratio; SII Systemic immune-inflammation index; SIRI Systemic 
inflammation response index; HALP Hemoglobin (g/L) × albumin 
(g/L) × lymphocytes (/L)]/platelets (/L)
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lesions because they incorporate additional cell counts, such 
as monocytes and platelets.

The HALP score also demonstrated predictive value 
for SCC in laryngeal lesions, although its significance was 
limited when compared solely against benign lesions. The 
HALP score, which encompasses crucial immune and nutri-
tional factors, such as haemoglobin, albumin, lymphocyte 
count and platelet count, has demonstrated prognostic value 
across various cancer types [12]. For instance, research 
on cervical cancer has shown an independent association 
between lower HALP scores and poor overall and progres-
sion-free survival in patients with locally advanced disease 
[12]. Studies on gastric cancer have also reported similar 
observations [12, 21]. Furthermore, in oesophageal can-
cer, patients with higher HALP scores exhibited improved 
responses to chemotherapy and prolonged progression-free 
survival [12]. However, studies specifically addressing 
the association between HALP and laryngeal lesions are 

We also observed a significantly lower LMR in our 
SCC group. This finding agrees with earlier work by Han 
et al., who demonstrated an association between decreased 
LMR and poor prognosis in patients with laryngeal cancer 
[10]. This association indicates that malignancy-associated 
inflammation significantly influences LMR, thereby sup-
porting the potential role of LMR as a prognostic biomarker 
in cancer-related inflammatory processes. However, the 
lack of a significant difference in PLR among our study 
groups indicates that this biomarker may have limited value 
in distinguishing laryngeal lesions.

The parameters SII and SIRI have both been frequently 
highlighted in recent literature [20]. In the present study, 
both were significantly higher in the SCC group than in 
the benign, low-grade, and high-grade dysplasia groups. 
Therefore, these indices might provide a more comprehen-
sive reflection of the inflammatory background of laryngeal 

Fig. 1  ROC curve demonstrating the predictive value of NLR, LMR, SII, SIRI, and HALP for SCC in laryngeal lesions. SIRI had the highest AUC 
value (bold). The top three cut-off values were identified and presented
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systemic inflammatory indices, is crucial for determining 
biopsy urgency and prioritisation. For instance, patients 
with elevated marker levels—particularly those exceed-
ing established thresholds—may warrant earlier biopsy or 
closer monitoring. Conversely, patients with lower levels, 
especially those identified as low risk based on clinical and 
endoscopic evaluations, may be considered for deferred 
biopsy or a period of observation. This inclusion of sys-
temic inflammatory indices in the treatment approach will 
promote more personalised and judicious decision-making, 
while ensuring timely diagnosis for higher-risk individuals. 
Ultimately, systemic inflammatory indices should be inte-
grated into standard diagnostic workflows to complement 
comprehensive clinical evaluation—including patient his-
tory, risk factors such as smoking, and laryngoscopic find-
ings—and to guide optimal management strategies.

While the results from this study demonstrated the 
prognostic significance of numerous blood parameters and 
therefore add significantly to the currently limited literature, 
certain limitations must be acknowledged. The male pre-
dominance and higher mean age in the SCC and high-grade 
dysplasia groups may limit the generalisability of our find-
ings, as these factors could be potential confounders. For 
instance, the lack of detailed information on smoking sta-
tus—which may be associated with the higher prevalence 
of older age and male gender—represents an additional 
source of confounders, given that smoking is both a well-
established risk factor for laryngeal lesions and a potential 
modifier of systemic inflammation. The negative effects of 
smoking are largely mediated through changes in inflamma-
tory pathways, and smoking has well-established adverse 
effects on the hematopoietic system and lipid metabolism 
[22]. Numerous studies have demonstrated that smoking 
leads to increases in haematocrit values and in peripheral 
blood levels of haemoglobin, leucocytes, eosinophils and 
platelets, thereby elevating systemic inflammatory mark-
ers [22, 23]. Furthermore, nicotine induces the release of 
catecholamines and corticosteroids from the adrenal glands, 
resulting in an increase in leucocyte counts [22]. These 
physiological changes could have influenced the systemic 
inflammatory indices assessed in our study, particularly in 
the SCC and high-grade dysplasia groups, where smoking 
prevalence was generally higher. Gender-related differences 
in immune response and cancer biology may also have 
influenced the inflammatory marker profiles. The retrospec-
tive design of our study also inherently introduces potential 
biases, and the relatively lower sensitivity and specificity 
rates of our cut-off values might be considered another limi-
tation of the study. In this context, we anticipate that future 
studies with larger sample sizes and more balanced distri-
butions of key risk factors, such as age, gender and smok-
ing status, will further enhance the robustness of evidence 

noticeably lacking in the existing literature. Thus, our find-
ings offer a novel perspective on the potential relevance of 
the HALP score in laryngeal pathology, while also empha-
sising its current exploratory status. Collectively, our find-
ings underscore the potential of the HALP score as a readily 
available and comprehensive biomarker for predicting can-
cer outcomes. In our study, the difference in HALP scores 
was statistically significant only between the SCC and 
benign lesion groups, and its predictive value for high-grade 
dysplasia appeared limited. Moreover, the ROC curve anal-
ysis in the present study revealed that SIRI had the highest 
AUC value (0.7), followed by NLR (0.681) and SII (0.672). 
Nevertheless, although SIRI demonstrated the highest dis-
criminative capacity in ROC analysis, it did not retain sta-
tistical significance in the multivariate logistic regression 
model that included other systemic inflammatory indices. 
This discrepancy likely arises from shared variance among 
inflammatory markers, with multicollinearity potentially 
obscuring the individual effects of even strong univariate 
predictors, such as SIRI.

In the adjusted model, low LMR and elevated SII lev-
els emerged as independent predictors of SCC. Clinically, 
these findings suggest that a combined assessment of mul-
tiple inflammatory markers—especially elevated SII and 
SIRI along with low LMR—may help identify patients at 
a higher risk of SCC. Integrating these markers into pre-
diagnostic workflows could guide more efficient triage 
strategies, including prioritisation of biopsy scheduling for 
those with the highest predicted SCC risk, thereby enabling 
earlier diagnosis and potentially improving oncologic out-
comes. This would enable clinicians to consider offering 
earlier biopsy appointments to patients exhibiting elevated 
(or decreased) levels of multiple parameters—especially 
those showing levels above our specified cut-off values—
as lesions in these individuals are more likely to harbour 
malignant potential. In addition, close follow-up without 
biopsy could be considered as an option in limited hyper-
plastic lesions with a lower risk profile that also remain 
below the specified cutoff values.

One crucial point to emphasise is that histopathological 
assessment remains the most definitive way to diagnose, 
stage and determine appropriate treatment strategies for 
laryngeal lesions. While systemic inflammatory indices, 
such as NLR, LMR, SII, SIRI and HALP, can provide valu-
able insights into the inflammatory milieu associated with 
laryngeal lesions, they should not be viewed as standalone 
diagnostic tools. Rather, incorporating these markers into 
routine clinical workflows can enhance diagnostic accu-
racy and efficiency. In cases where the interval between the 
initial consultation and laryngoscopic biopsy is extended 
due to high patient volume, we propose that considering 
patient risk factors and endoscopic findings, as well as 
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source, provide a link to the Creative Commons licence, and indicate 
if changes were made. The images or other third party material in this 
article are included in the article’s Creative Commons licence, unless 
indicated otherwise in a credit line to the material. If material is not 
included in the article’s Creative Commons licence and your intended 
use is not permitted by statutory regulation or exceeds the permitted 
use, you will need to obtain permission directly from the copyright 
holder. To view a copy of this licence, visit ​h​t​t​p​​:​/​/​​c​r​e​a​​t​i​​v​e​c​​o​m​m​o​​n​s​.​​o​
r​g​​/​l​i​c​e​n​s​e​s​/​b​y​/​4​.​0​/.
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