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Purpose: In a lack of similar research, we assessed the prognostic utility of pretreatment 
platelet-to-albumin ratio (PAR) in locally advanced nasopharyngeal carcinoma (LANPC) 
patients managed with concurrent chemoradiotherapy (CCRT).
Patients and Methods: Present retrospective analysis included a sum of 128 consecutively 
treated LANPC patients who underwent cisplatinum-based radical CCRT. Availability of an 
ideal pretreatment PAR cutoff that may stratify the study population into two cohorts with 
significantly distinct survival outcomes was sought by utilizing the receiver operating 
characteristic (ROC) curve analysis. The primary and secondary endpoints were overall 
survival (OS) and progression-free survival (PFS), respectively.
Results: A rounded 5.2 [area under the curve (AUC): 68.9%; sensitivity: 67.4%; and 
specificity: 65.2%] value was identified as the ideal PAR cutoff that grouped patients into 
two gatherings [PAR≥5.2 (N=60) versus <5.2 (N=68)]. The median follow-up duration was 
86.4 months (range: 9–147). Kaplan–Meier comparisons between the two PAR groups 
revealed significantly diminished median PFS (69.4 versus 106.8 months for PAR<5.2; P< 
0.012) and OS (88.3 versus not reached yet for PAR<5.2; P= 0.023) for the PAR ≥ 5.2 group. 
The results of multivariate analyses affirmed the pretreatment PAR≥5.2 as an independent 
prognostic factor that indicates diminished PFS (P= 0.016) and OS (P= 0.019) together with 
the respective N2-3 nodal stage (versus N0-1; P<0.05 for PFS and OS, respectively) and 
weight loss >5% at past six months (≤5%; P<0.05 for PFS and OS, respectively).
Conclusion: The results of the current retrospective analysis provided a robust and inde-
pendent adverse prognostic value for pretreatment PAR ≥ 5.2 in terms of median and long- 
term PFS and OS outcomes in LA-NPC patients this patient group treated with conclusive 
CCRT.
Keywords: concurrent chemoradiotherapy nasopharyngeal cancer, platelet-to-albumin ratio, 
prognostic worth, survival results

Plain Language Summary
We aimed to assess the prognostic utility of pretreatment platelet-to-albumin ratio (PAR) in 
locally advanced nasopharyngeal carcinoma (LANPC) patients managed with concurrent 
chemoradiotherapy (CCRT). A sum of 128 LANPC patients was included. Receiver operat-
ing characteristic (ROC) curve analysis was used to search for an ideal PAR cutoff that may 
stratify patients into two groups. The cutoff was identified at 5.2, with PAR ≥ 5.2 group 
demonstrating significantly shorter PFS and OS results compared to the PAR < 5.2 group. 
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The results of the current retrospective analysis provided a robust 
and independent adverse prognostic value for pretreatment PAR 
≥ 5.2 in terms of median and long-term PFS and OS outcomes in 
LA-NPC patients this patient group treated with conclusive 
CCRT.

Introduction
Nasopharyngeal cancers (NPCs) are highly aggressive 
malignant tumors of the nasopharyngeal epithelium, 
wherein the radical concurrent chemoradiotherapy 
(CCRT) with intensity-modulated radiotherapy (IMRT) 
remains the current highest quality level therapy for medi-
cally fit locally advanced NPCs (LANPC) patients.1–3 

Although the marked improvements in diagnostic and sta-
ging tools, collectively with the successful implementation 
of IMRT, had positively enhanced the loco-regional tumor 
control rates of LANPCs,2–4 yet, up to 20% of all LANPCs 
experience distant metastasis (DM) during their disease 
course.5 Currently, the TNM (tumor-node-metastasis) sta-
ging system is globally noticed to embody the most reli-
able framework with regard to the patient stratification, 
selecting the fittest treatment, and accurate prediction of 
the clinical outcomes in these patients’ groups. 
Nevertheless, it is not uncommon to observe notably 
divergent clinical results between the LANPC patients 
with identical TNM stages after interchangeable 
treatments.6,7 These significant outcome contrasts are 
mainly associated with the truth that the TNM framework 
depends solely upon the local and regional tumor extent 
without esteeming the broad biological and functional 
differences among the tumor- and host-related response 
factors.6,8 Such biological and functional diversities 
among the equivalent stage tumors render the gold stan-
dard TNM framework flawed in terms of accurate patient 
stratification and prediction of the clinical outcomes, 
which emphasize the pressing necessity for the discovery 
of novel biomarkers for more refined prognostic stratifica-
tion of LA-NPC patients and confident prediction of their 
ultimate outcomes following various treatments.

Diminished anti-tumoral immunity, systemic inflamma-
tion, and malnutrition represent the three key factors that 
invariably enhance all phases of the carcinogenesis and can-
cer progression from the first initiation to the last fatal wide-
spread distant metastases steps.9–11 In this regard, the acute 
phase reactants albumin (ALB) and C-reactive protein 
(CRP), and peripheral neutrophils, monocytes, lymphocytes, 
and platelets (PLTs), and their various two or three cell 
combinations, specifically the neutrophil-to-lymphocyte 

ratio (NLR), PLT-to-lymphocyte ratio (PLR), and lympho-
cyte-to-monocyte ratio (LMR), systemic inflammatory 
response index (SIRI), and systemic immune-inflammation 
index (SII) have shown to be independent prognosticators for 
many cancers including the NPCs.12–17 In like manner, the 
platelet-to-albumin ratio (PAR) has been recently proposed 
as a novel index that may dependably reflect the actual 
systemic inflammation and immune-nutritional status of the 
cancer patients.18 Past investigations on the prognostic worth 
of PAR showed that the preoperative PAR was robustly 
associated with the patients’ prognoses in pancreatic adeno-
carcinomas, cholangiocarcinomas, hepatocellular carcino-
mas, and non-small cell lung carcinomas, as well as the 
malignant melanomas undergoing 1 surgery.18–21 To our 
best data, though the amassed proof proposes a respectable 
independent prognostic power for PAR in prediction of the 
outcomes of patients with various cancers, to date, no study 
has explored the prognostic worth of pre-CCRT PAR in 
LANPC patients treated with definitive CCRT. Therefore, 
the present retrospective cohort investigation was planned 
to uncover the plausible prognostic usefulness of pre-CCRT 
PAR measures in LANPC patients treated with radical 
CCRT.

Patients and Methods
Data Collection
We assembled all data by performing a retrospective review 
of the medical records of LANPC patients treated with radi-
cal CCRT between January 2007 and December 2017 at 
Baskent University Medical Faculty, Department of 
Radiation Oncology. The inclusion criteria were: age 18–80 
years, Eastern Cooperative Oncology Group (ECOG) perfor-
mance of 0–1, proven type 2–3 squamous cell carcinoma 
(SCC), clinical/radiological proof of T1-2N2-3M0 or 
T3-4N0-3M0 NPC stage per AJCC 8th ed., body mass index 
≥20.0 kg/m2, available baseline complete blood count and 
biochemistry tests, no chemotherapy/radiotherapy (RT) his-
tory, received at least one cycle of platinum-based che-
motherapy concurrent with RT, available baseline head and 
neck clinical examinations, chest computerized tomography 
(CT), brain magnetic resonance imaging (MRI), and fluor-
odeoxyglucose-positron emission CT (PET-CT) scans, avail-
able RT and chemotherapy charts, and available records of 
follow-up and survival data. Because the PAR mirrors the 
actual inflammatory, nutritional, and immune status of cancer 
patients during the measurement instance, the patients with 
the following conditions were excluded from the analyses to 
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prevent the unpredictable alterations on the PLT and/or ALB 
measures, and therefore, the clinical outcomes: diseases or 
medications causing thrombocytopenia or thrombocytosis, 
steroid treatment, acute or chronic infectious diseases, dehy-
dration, and complete blood or platelet transfusions at the 
preceding three months.

This retrospective study protocol was carried out fol-
lowing the official guidelines stipulated in the Declaration 
of Helsinki and was approved by the Baskent University 
Ethics and Scientific Committee before the procuring of 
any patient data. All patients provided written informed 
consent before the commencement of CCRT, either them-
selves or legitimately sanctioned representatives for assort-
ment and analysis of blood samples, pathologic specimens, 
and academic presentation and publication of outcomes in 
an anonymized fashion.

Chemoradiotherapy Protocol
Each eligible patient underwent definitive CCRT with the RT 
and chemotherapy schemes as detailed elsewhere.22 In brief, 
the RT technique was 3-dimensional conformal RT (3D-CRT) 
between January 2007 to June 2011 and intensity-modulated 
RT (IMRT) from that point, administered in a daily fractiona-
tion premise: 5 days/week, for seven weeks.

Platelet-to-Albumin Ratio Calculations
We calculated the PAR by utilizing the PLT and serum ALB 
measures procured from the total blood count and biochem-
istry tests obtained on the first CCRT day: PAR= PLT (109)/ 
serum ALB (g/dL).

Evaluation of Adverse Events and 
Response
Acute adverse events and general health status were eval-
uated at once per week intervals, or more frequently, 
throughout the CCRT course. While following the comple-
tion of the CCRT, patients were surveyed 3- and 
6-monthly intervals for the first two and successive three 
years, and yearly intervals the fifth follow-up year, if not 
demanded otherwise. The Common Terminology Criteria 
for Adverse Events v3 scoring criteria were used to objec-
tively assess the acute and chronic adverse events, with 
prerecorded scores being the worst grade observed.

Despite representing a retrospectively designed study 
protocol, treatment response was assessed prospectively 
within the above-mentioned visit intervals for chronic 
toxicity evaluations according to our institutional follow- 

up standards for NPC patients. All patients were 
assessed with detailed endoscopic head and neck exam-
inations at each follow-up, with first imaging evaluations 
being performed via restaging PET-CT scans at the 90- 
days follow-up visit. Treatment response was scored per 
the EORTC-1999 guidelines until 2009 and per the PET 
Response Criteria in Solid Tumors (PERCIST) after-
ward. Head and neck MRI and/or CT replaced the PET- 
CT scans whenever the complete metabolic response was 
affirmed. Other restaging tools were additionally utilized 
only if locoregional relapses or DM were suspected. 
Appropriate single or combined modality salvage or 
palliative interventions were administered to the patients 
with proven local and/or regional relapses or DM.

Statistics
The association between the pre-CCRT PAR levels and the OS 
(interval between the first day of CCRT and death/last visit) 
was the primary objective of our present analysis. While the 
progression-free survival (PFS: interval between the first day 
of CCRT and the date of any type of disease progression/death/ 
the last follow-up) comprised the secondary objective.

Continuous variables were described by using means, 
medians, and ranges, while categorical variables were 
described by frequency distributions. The frequency dis-
tributions and their correlations among different groups 
were compared by Chi-square tests, Student’s t-tests, 
Fisher's exact test, or Spearman correlations as appropri-
ate. Comparisons between the frequency distributions 
were performed by utilizing Chi-square test, Student’s 
t-test, Fisher's exact test or Spearman correlation esti-
mates, as fitted. The ability of pre-CCRT PAR levels in 
discriminating the groups with distinctive PFS and OS at 
a certain cutoff(s) was tested by using the receiver oper-
ating characteristic (ROC) curve analysis. However, we 
utilized the well-recognized 70 years of age cutoff of the 
International Society of Geriatric Oncology and the cri-
tical weight loss cutoff of >5% at past 6 months recom-
mended by the Delphi consensus on cancer cachexia, 
respectively.23,24 Kaplan–Meier estimates and Log rank 
tests were utilized to compare the OS and PFS results 
between the risk groups, while the Cox proportional 
hazards model was employed for multivariate analysis. 
Any two-sided P <0.05 value was considered significant.

Results
Medical records of a sum of 216 NPC patients were 
assessed, and 128 consecutive patients who met the 
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prespecified eligibility criteria and underwent definitive 
CCRT for LANPC between January 2007 and 
December 2017 at our institution were eligible for the 
present analysis. The remaining 88 patients were excluded 
from the study: due to presentation with stage IVB (N=52) 
and III (N=36) NPCs, respectively. Pretreatment patient 
and disease characteristics are as depicted in Table 1. Of 
note, 95 (74.2%), 28 (21.9%), and 5 (3.9%) patients were 
able to receive prescribed 3, 2, and 1 cycle(s) of che-
motherapy concurrent with RT, while 73 (57.0) of them 
were able to receive 2 (N=57; 44.5%) or 1 (N=16; 12.5%) 
additional adjuvant chemotherapy cycles after the CCRT. 
Only 1 (0.8%) case of treatment-related death, ascribed to 
tracheoesophageal fistula-related aspiration pneumonia 
that occurred in the 16th months of follow-up was 
reported.

Median follow-up was 86.4 months (range: 9–147), 
with 78 (60.9%) and 63 (49.2%) patients being still alive 
and free of disease progression during the final analysis. 
Although the median OS was not reached yet for the entire 
study population, the median PFS was 89.1 months [95% 
confidence interval (CI) = 71.8–106.4]. The respective 10- 
year PFS and OS rates were 34.3% and 54.7%.

We explored the convenience of relevant PAR cutoffs 
that may dichotomize patients into two cohorts with sig-
nificantly distinct PFS and OS outcomes by using the well- 
recognized ROC curve analysis method. The ROC curve 
analyses exhibited significance at a rounded PAR value of 
5.2 [cutoff: 5.24; area under the curve (AUC): 77.2%; 
sensitivity: 74.3%; and specificity: 72.6% for PFS, and 
cutoff: 5.17; AUC: 68.9%; sensitivity: 67.4%; and speci-
ficity: 65.2% for OS, individually] (Figure 1). Hence, the 
patients were stratified into two groups per this cutoff 
value for further analyses: Group 1: PAR ≥ 5.2 and 
Group 2: PAR < 5.2, separately.

Although the majority of the baseline patient and 
disease characteristics were equally distributed among 
the two PAR groups, yet, presenting with higher N2-3 

status (80.0% versus 67.6%; P= 0.02) and weight loss 
WL>5% over past six months (40.0% versus 25.0%; 
P= 0.001) were significantly more prevalent in the PAR 
≥ 5.2 group (Table 1). There was no statistically sig-
nificant difference between the RT techniques 
(P= 0.66) or the cycles of concurrent chemotherapy 
received during the RT course (P= 0.09) among the 
two PAR cohorts. As depicted in Figure 2, comparative 
Kaplan–Meier survival estimates showed that the med-
ian PFS (69.4 versus 106.8 months; P=0.012) and OS 

(88.3 months versus not reached yet; P=0.023) lengths 
were significantly shorter in the PAR ≥ 5.2 group 
(Figure 2). Likewise, the respective 10-year PFS 
(14.5% versus 45.1%; P<0.001) and OS (31.6% versus 
74.1%; P=0.001) rates were also inferior in the PAR ≥ 
5.2 group (Figure 2).

Table 1 Baseline and Treatment Characteristics

Characteristics All 
Patients 
(N=128)

PAR≥5.2 
(N=60)

PAR<5.2 
(N=68)

P-value

Median age (years) 56 58 54 0.36

Range 28–79 28–79 30–79

Age group, N (%) 0.51

≥70 years 23 (18.0) 10 (16.6) 13 (19.2)

<70 years 105 (82.0) 50 (83.4) 55 (80.8)

Gender 0.51

Female 22 (17.2) 10 (16.6) 12 (17.6)

Male 106 (82.8) 50 (83.4) 56 (82.4)

ECOG performance 0.95

0 45 (35.2) 21 (35.0) 24 (35.3)

1 83 (64.8) 39 (65.0) 44 (64.7)

WHO histology 0.96

2 15 (11.8) 7 (11.7) 8 (11.8)

3 113 (88.2) 53 (88.3) 60 (88.2)

Weight loss 0.001

≤5% 87 (68.0) 36 (60.0) 51 (75.0)

>5% 41 (32.0) 24 (40.0) 17 (25.0)

T-stage 0.011

1–2 21 (16.4) 6 (10.0) 15 (22.1)

3–4 107 (83.6) 54 (90.0) 53 (77.9)

N-stage 0.02

0–1 34 (26.6) 12 (20.0) 22 (32.4)

2–3 94 (73.4) 48 (80.0) 46 (67.6)

Clinical stage 0.19

3 52 (39.7) 25 (41.7) 27 (35.3)

4A 76 (60.3) 35 (58.3) 41 (64.7)

RT technique 0.66

IMRT 73 (57.0) 35 (58.3) 38 (55.9)

3D-CRT 55 (43.0) 25 (41.7) 30 (44.1)

Chemotherapy cycles 0.09

3 95 (74.2) 37 (61.7) 58 (85.3)

1–2 33 (25.8) 23 (38.3) 10 (14.7)

Adjuvant chemotherapy 

cycles

0.22

1–2 73 (57.0) 31 (51.7) 42 (61.8)

0 55 (43.0) 29 (48.3) 26 (38.2)

Abbreviations: PAR, Platelet-to-albumin ratio; ECOG, Eastern Cooperative 
Oncology Group; N-stage, Node stage; T-stage, Tumor stage; IMRT, Intensity- 
modulated radiation therapy; 3D-CRT, 3-dimensional conformal radiotherapy.
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In univariate analyses (Table 2), we discovered the 
advanced N-stage (2–3 versus 0–1), more profound WL 
over past six months (>5% versus ≤5%), and higher PAR 
values (≥5.2 versus <5.2) were the factors demonstrating 
significant associations with unfavorable PFS (P < 0.05, for 
each variable) and OS (P < 0.05, for each variable) outcomes. 
The multivariate analyses results indicated all three variables 
to retain their independent significant adverse influence on 
both of the PFS (P < 0.05, for each variable) and OS 
(P < 0.05, for each variable) results (Tables 2 and 3).

Discussion
In lack of comparable studies, we investigated the influ-
ence of pre-CCRT PAR values on the survival outcomes 
of a sum of 128 LA-NPC consecutive patients treated 
with radical CCRT. Our retrospective, but first, study 
results in LA-NPC patients assigned a strong and inde-
pendent adverse prognostic worth to the pretreatment 
PAR≥5.2 in terms of median and 10-year PFS and OS 
results for these patients group treated with conclusive 
CCRT.

Figure 1 Results of receiver operating characteristic curve analyses: (A) progression-free survival, and (B) overall survival.

Figure 2 Survival outcomes according to pre-chemoradiotherapy platelet-to-albumin ratio (PAR) groups: (A) progression-free survival, and (B) overall survival.
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The present results verified the independent prognostic 
significance of the well-recognized N-stage and weight 
loss status (Tables 2 and 3). The N-stage, which remains 
the indispensable parameter of the current staging system, 
appears to reflect the locoregional aggressiveness and ten-
dency for the development of DMs, and therefore, dismal 
prognosis in such patients.25 The degree of weight loss in 
the past 6-months has been specified as one of the key 
measures to define cancer cachexia in both the Washington 
and Delphi consensus, respectively.24,26 Additionally, our 
results confirm the recently published findings of 
a comprehensive study by Ou et al, who proposed the 
pretreatment percent weight loss as a vigorous prognostic 
marker after treatment in a group of 681 NPC patients.27

The most remarkable finding of this current study was 
the successful demonstration of the significant prognostic 

influence of the pretreatment PAR values on the survival 
outcomes of LANPC patients treated with radical CCRT. 
Such that, a pretreatment PAR cutoff of 5.2 was able to 
stratify the study cohort into two gatherings with signifi-
cantly different median and long-term PFS and OS results 
(Table 3). It is not desirable to remark robustly on the true 
worth of a suggestion of a robust and independent relation-
ship between the diminished PFS (P= 0.012) and OS (P= 
0.001) results and a PAR≥5.2 esteem observed here in the 
absence of similarly designed LANPC research. Yet, pre-
sent outcomes seem, by all accounts, to be in good con-
gruency with those previously reported for pancreatic 
adenocarcinoma, cholangiocarcinoma, hepatocellular car-
cinoma, and non-small cell lung carcinoma patients under-
going surgery.18–21 Guo et al21 in a group of 198 stage I– 
IV non-small cell lung cancer patients who underwent 

Table 2 Outcomes of Univariate and Multivariate Analyses

Variable Progression-Free Survival Overall Survival

Univariate 
P-value

Multivariate 
P-value

HR (95% CI) Univariate 
P-value

Multivariate 
P-value

HR (95% CI)

Age group (≥70 y vs <70) 0.83 - - 0.71 - -

Gender (M vs F.) 0.77 - - 0.63 - -

ECOG (1 vs 0) 0.92 - - 0.72 - -

Histology (3 vs 2) 0.83 - - 0.66 - -

T-stage (3–4 vs 1–2) 0.14 - - 0.17 - -

N-stage (2–3 vs 0–1) 0.026 0.011 1.34 (1.19–1.49) 0.032 0.018 1.28 (1.17–1.39)

RT technique (IMRT vs 3D-CRT) 0.43 - - 0.34 - -

Chemotherapy cycles (3 vs 1–2) 0.15 - - 0.12 - -

Adjuvant chemotherapy cycles (1–2 vs 0) 0.26 - - 0.21 - -

Weight loss (≤ vs >5%) <0.001 <0.001 2.88 (2.56–3.20) <0.001 <0.001 2.67 (2.45–2.89)

PAR (≥ vs <5.2) 0.012 0.016 1.56 (1.38–1.74) 0.023 0.019 1.42 (1.29–1.55)

Abbreviations: HR, hazard ratio; CI, confidence interval; M, male; F, female; ECOG, Eastern Cooperative Oncology; T-stage, Tumor stage; N-stage, Node stage; RT, 
Radiotherapy; IMRT, Intensity-modulated radiotherapy; 3D-CRT, 3-dimensional conformal radiotherapy; PAR, Platelet-to-albumin ratio.

Table 3 Median Progression-Free- and Overall Survival Results per Factors with Independent Multivariate Significance

Factor Progression-Free Survival Overall Survival

Median (mo) P-value 10-Year (%) P-value Median (mo) P-value 10-Year (%) P-value

N-stage 0.001
2–3 73.1 0.026 18.9 0.001 82.7 0.032 37.8

0–1 97.6 43.1 NR 69.4

Weight loss <0.001
≤5% 48.4 <0.001 11.4 <0.001 68.4 <0.001 26.8

>5% NR 56.8 NR 79.6

PAR 0.001
≥5.2 69.4 0.012 14.5 <0.001 88.3 0.023 31.6

<5.2 106.8 45.1 NR 74.1

Abbreviations: mo, months; N-stage, Node stage; PAR, Platelet-to-albumin ratio.
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thoracic surgery found that the preoperative PAR>8.8 was 
an independent predictor of significantly worse median OS 
times (P<0.001). Likewise, in the largest ever PAR study, 
Li et al20 reported that patients with high preoperative 
PAR (>4.8) had a higher recurrence risk and lower long- 
term survival chance than those with low PAR in a total of 
628 hepatocellular carcinoma patients treated with liver 
resection. The remaining two studies in pancreatic cancer 
and cholangiocarcinoma patients further confirmed the 
poor prognostic characteristic of the high preoperative 
PAR values in these tumor primaries, respectively.18,19 

As apparent, all four studies were conducted in patients 
treated with surgery, which is currently not accepted as an 
appropriate treatment for newly diagnosed LANPCs. 
Therefore, our study appears to be the first for both the 
LANPC and CCRT literature. Nevertheless, all five studies 
invariably suggest a poor prognostic worth for high PAR 
values regardless of the tumor primary, including the one 
presented here. Studies on the individual components of 
the PAR formula have also demonstrated that the pretreat-
ment high PLT and low ALB levels were associated with 
significantly more dismal prognoses in NPC patients.28–31 

Although subsequent corroborative investigations are 
required, yet, we believe the PAR is conceivably a more 
powerful index than the individual PLT and ALB counts in 
the prediction of outcomes in cancer patients. This belief is 
mainly based on two facts: First, the PAR is a more 
reputable biological marker, as the chance of being 
affected by various physiological and/or disease conditions 
is less likely for the composite PAR than its PLTs and 
ALB components individually. And second, the PAR has 
the ability to reflect the patient’s actual immune, systemic 
inflammation, and nutritional status simultaneously con-
sidering the individual functions of PLTs and ALB.

Albeit the previous studies meticulously examined and 
proved the prognostic worth of PLT and ALB individually 
or as an essential component of various blend index 
scores, yet, the exact mechanisms underlying the intricate 
connection between a high PAR measure and reduced 
survival times have not been clarified to date. In any 
case, it is possible to speculate reasonably by directly 
assessing the association between the PLT and ALB func-
tions in cancer and their probable influence on survival 
results of NPC patients. First, striking proof from recent 
clinical and experimental studies exhibited that the PLTs 
play crucial roles in the multistep process of tumor inva-
sion and metastasis.32 Once activated, PLTs stimulate cell- 
to-cell communication through the secretion of various 

key factors and microvesicles.33 PLTs may not only pro-
voke the progression of aggressive tumor behaviors by 
protecting the tumor cells from immune elimination by 
aggregation and thrombus formation around the tumor 
cells and adhesion to the vascular endothelium,33 but 
may further promote tumor growth, invasion, transen-
dothelial migration, and metastasis processes via the secre-
tion of a variety of growth factors, as well.33–36 PLTs can 
likewise instigate epithelial-mesenchymal transition 
(EMT) and incite a more malignant phenotype in cancer 
cells characterized by enhanced migratory and early meta-
static capabilities.37,38 More recently, animal studies in 
mice have proposed that PLT signals may recruit granulo-
cytes to the tumor site that stimulates the formation of 
a profoundly inflammatory and immune depressed early 
prometastatic microenvironment.39 The second component 
of the PAR formula is the ALB which is broadly perceived 
as a reliable marker of nutritional status, immune func-
tions, and the seventh hallmark of cancer: systemic 
inflammation.40 Reduced levels of ALB are commonly 
detected in many cancer primaries and universally 
esteemed as an indicator of poor prognosis, including the 
LANPCs.41 Any reduction in Alb measures indicates the 
presence of an aggravated systemic inflammatory response 
as it is almost invariably associated with elevated C-RP 
measures.42,43 In addition, similar to the many other stress 
factors, the frequently encountered Epstein-Barr virus 
(EBV) infection may stimulate the production of inflam-
matory cytokines, like interleukin (IL)-1, IL-6, IL-8, vas-
cular endothelial growth factor (VEGF) and tumor 
necrosis factor (TNF)-α in LANPCs.44,45 Consequently, 
this incited state may stimulate the rapid CRP synthesis 
and resultant ALB catabolism in the liver. Confirming the 
adverse prognostic worth of reduced ALB levels, Tao et al 
demonstrated that the increased levels of C-RP/ALB ratio 
were significantly associated with OS in patients with NPC 
who received IMRT, which represents an after effect of the 
depressed ALB and elevated C-RP measures, or both.46 

Albumin, besides, represents an essential component of 
the cancer cachexia definition of the Washington 
Consensus, where decreased ALB levels indicate malnu-
tritional body status, which inevitably ends up with death 
in the absence of effective anti-cachectic treatments.47 In 
support, depressed ALB levels were shown to be con-
nected with dismal prognoses in many cancers including 
the NPCs.22,26,48–50 Moreover, as aforementioned, 
a recently published meta-analysis comprising 7339 
NPCs from 10 studies showed that lower pre-treatment 
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serum ALB levels were associated with significantly 
worse OS (HR= 1.32, 95% CI 1.17–1.48) and DM-free 
survival (HR= 1.40, 95% CI 1.08–1.80) outcomes, and the 
results were relevant for all disease stages.31 Therefore, 
although further research may provide valuable insights 
into the exact relationship between a high PAR and dimin-
ished survival results, the present and the above-mentioned 
results altogether suggest convenient usefulness for the 
novel PAR in the prognostic stratification of LANPC 
patients treated with definitive CCRT.

Chief strengths of our present investigation are as 
follows: First, head and neck MRI and PET-CT constituted 
the standard initial staging procedures for each qualified 
patient, as both were found to increase the staging accu-
racy of NPCs in terms of exclusion of second primary 
cancers; T, N, and M staging; target volume delineation; 
response, and toxicity evaluations; as well as the prognos-
tic stratification of patients.51,52 Second, to avoid time- 
dependent potential measurement biases, the PAR was 
calculated by utilizing the PLT and ALB counts obtained 
on the first day of the CCRT in all patients. And lastly, the 
RT and concurrent chemotherapy regimens were standard 
for the whole study cohort. Conversely, the present study 
also has some certain drawbacks: First, the results intro-
duced here must be granted as just hypothesis-generating, 
as they would have been unintentionally altered in favor of 
one group by some unforeseeable factors, which represent 
a familiar problem for all retrospectively designed single- 
institutional studies with relatively small cohort sizes. 
Second, absence of internal and/or external validation 
cohort may have undervalued some prognostically impor-
tant factors, such as the superiority of IMRT technique 
over the 3D-CRT in LA-NPC patients. Third, the PAR 
cutoff used here and its effect on the results reflected 
only a solitary time-point estimation and related PFS and 
OS results that neglect the fluctuating nature of the PLT 
and ALB measures, as we did not perform multiple mea-
surements during the CCRT course and subsequent period. 
Therefore, forthcoming large-scale studies explicitly 
focusing on the PAR dynamics all through the disease 
course may provide more reliable PAR cutoff(s) with 
more robust usefulness for the precise prognostic stratifi-
cation of such patients. Fourth, we may have forfeited the 
opportunity to evaluate the potential associations between 
the PAR and other nutritional and immune-inflammatory 
factors in the lack of such analyses. And fifth, likely 
variations among the salvage interventions may have unin-
tentionally favored one group in an unpredictable manner. 

Acknowledging these impediments, we recommend that 
the present results should be granted just as hypothesis- 
generating until the confirmatory results become available 
from appropriately designed ensuing investigations expli-
citly addressing these issues.

Conclusions
The results of the current retrospective analysis provided 
a robust and independent adverse prognostic value for 
pretreatment PAR ≥ 5.2 in terms of median and long- 
term PFS and OS outcomes in LA-NPC patients this 
patient group treated with conclusive CCRT.

Data Sharing Statement
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