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Abstract

Purpose We aimed to identify the prognostic and predictive values of post-treatment prognostic nutritional index (PNI) and
PNI dynamics in nasopharyngeal cancer patients (NPC) in this study.

Methods One hundred seven non-metastatic NPC patients were included. PNI was calculated by using the following formula:
[10 x serum albumin value (gr/dL)] + [0.005 X total lymphocyte count (per mm3)]. ROC analysis was used for determining
prognostic PNI values and univariate and multivariate statistical analyses for prognostic characterization of PNI.

Results The statistically significant cut-off values for pre- and post-treatment PNI were 50.65 and 44.75, respectively. Of
the pre-treatment PNI analysis, PNI<50.65 group had shorter loco-regional recurrence-free survival (LRRFS), distant
metastasis-free survival (DMFS), and overall survival (OS). Furthermore, for post-treatment PNI analysis, PNI <44.75 group
had shorter LRRFS and OS. In univariate analysis, only pre-treatment PNI was associated with LRRFS and DMFS, while
pre- and post-treatment PNI were both associated with OS. In multivariate analysis, both PNI were independent prognostic
markers for OS. In the combined analysis, pre- and post-treatment PNI, differences between the groups were statistically
significant, and the PNI dynamics was an independent prognostic indicator for OS.

Conclusion PNI is a useful, independent prognostic marker for non-metastatic NPC patients. It is used for either pre- or post-
treatment patients. Furthermore, changes in pre-treatment PNI value after curative treatment is a significant indicator for OS.
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Introduction

Nasopharyngeal cancer (NPC) is a rare head and neck tumor
and is usually endemic in South Asia and Africa. World-
wide, there were 133,000 new cases and 80,000 recent
deaths in 2020 [1]. Epstein-Barr virus (EBV) infections,
the host’s genetic predisposition, and environmental factors
such as tobacco, alcohol, and preserved food intake are the
most common etiologic factors [2]. According to the World
Health Organization (WHO) classification, there are three
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histopathologic subtypes, and undifferentiated non-keratiniz-
ing carcinoma (WHO type III) is the predominant type [3].

Due to the unsuitability of anatomical location for sur-
gery and its chemo-radiosensitivity, radiotherapy (RT) or
combined-modality therapy is the standard of care for NPC
[2]. The treatment depends on the tumor, node, and metas-
tasis (TNM) stage in NPC [4]. However, the most important
prognostic factor is TNM staging; NPC patients with the
same clinical stage have different clinical courses. There
was no satisfying definition for that situation. The most
likely explanation is that TNM is primarily an anatomical
staging system and does not reflect the pathobiology of the
tumor and clinical factors of the host. Therefore, identifying
prognosis-related markers and their use in practical life may
eliminate TNM staging deficiency in determining prognosis
[4].

Malnutrition is observed in 30-50% of head and neck
cancer patients at the time of diagnosis because of their

@ Springer


http://orcid.org/0000-0001-7399-2360
http://crossmark.crossref.org/dialog/?doi=10.1007/s00520-021-06627-6&domain=pdf

2132

Supportive Care in Cancer (2022) 30:2131-2139

anatomic location and tumor-related factors. Besides, treat-
ment may increase malnutrition with severe adverse effects
[5], and it affects the immune system of the patient and pro-
motes tumor progression and metastasis due to reducing dis-
ease resistance [6]. Therefore, many studies have focused on
the nutrition and immune status of the patient to predict can-
cer prognosis. Prognostic nutritional index (PNI) is a valu-
able tool to evaluate cancer patients’ nutritional and immune
status, and it is calculated by a formula using total lympho-
cyte count and serum albumin concentration [7]. Many stud-
ies have shown that PNI is an important prognostic marker
in various cancers [8]. Some recently published studies also
revealed that pre-treatment PNI is related to NPC patients’
survival outcomes [9-20].

Although pre-treatment PNI is an excellent prognostic
marker for NPC patients, there were no data about post-treat-
ment PNI and its prognostic effect. Therefore, we performed
this study to investigate the predictive role of both pre- and
post-treatment PNI and evaluate its impact on oncologic out-
comes according to its dynamics before and after treatment.

Materials and methods
Study design and patient’s features

Our study was retrospective, descriptive, and cross-sectional.
We examined local and locally advanced NPC patients diag-
nosed and followed up at the Trakya University Hospital,
Department of Medical Oncology, between 2005 and 2019.
All patients were above 18 years old, had a biopsy-confirmed
WHO type I-II or IIT NPC, treated with RT only or com-
bined with chemotherapy according to the disease stage, and
had complete pre- and post-treatment clinical and laboratory
data. Patients with metastatic disease at the time of diag-
nosis, recurrent NPC, confirmed hematological disorders,
severe hepatic and renal failure, or any systemic infection
that may affect PNI at diagnosis and patients with low-per-
formance scores were excluded. Totally 107 of 146 patients
were included according to inclusion and exclusion criteria.

This study was conducted in compliance with the postu-
lates of the Declaration of Helsinki and was approved by the
Scientific Research Ethics Committee of the Trakya Univer-
sity Hospital.

Clinical data collection

We examined patients’ history, signs and symptoms, and
laboratory and radiological examination results. Albumin
was measured using an automatized chemistry analyzer
(Roche Hitachi Cobas 8000, Rotkreuz, Switzerland), and
lymphocyte counts were calculated using a hematology ana-
lyzer (Sysmex SE-9000, Kobe, Japan). PNI was calculated
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with the following formula: 10X serum albumin value (gr/
dL)+0.005 x total lymphocyte count (per mm3) [7]. Labora-
tory values that were measured 1 to 7 days before treatment
were used to calculate pre-treatment PNI. Furthermore, for
post-treatment PNI, we used values assessed 1 month after
the end of the treatment to exclude treatment-related effects.

Staging, treatment, and follow-up

The staging was identified by clinical examination, endo-
scopic evaluation, and magnetic resonance imaging (MRI)
of nasopharynx and neck and positron emission computed
tomography (PET-CT) or contrast computerized tomogra-
phy. All patients were restaged according to the 8th edition
of the American Joint Committee on Cancer System [21].

All patient’s therapy was planned according to their TNM
stage. While stage 1 patients were treated with only RT,
stage 2 patients were treated with concomitant chemoradio-
therapy (CCRT). Most of the stage 3 patients were treated
with CCRT, except for larger tumors and N3 disease. All
patients with stage 4a and stage 3 with large tumors and N3
nodal involvement were treated with induction or adjuvant
chemotherapy CCRT.

RT was given at 5 days per week as a daily fraction. The
total dosage was 66 to 70 Gy for primary nasopharyngeal
lesions and regional lymph nodes. The concomitant regimen
was cisplatin, and it was started with the first day of radio-
therapy, and dosage was 40-50 mg/m?2 intravenous infusion
weekly.

The induction chemotherapy regimen was three cycles
of docetaxel, cisplatin, and 5-fluorouracil (DCF); docetaxel
75 mg/m2, cisplatin 75 mg/m2 on day 1, and 5-fluorouracil
750 mg/m2 on days 1-4. The adjuvant chemotherapy regi-
men was 3-6 courses of CF; cisplatin 100 mg/m?2 on day 1
and 5-fluorouracil 1000 mg/m?2 on days 1-4. Some patients
with renal failure or severe neuropathy were treated with
carboplatin AUC [5, 6] instead of cisplatin.

All patient’s follow-up duration was defined from the
diagnosis to the last examination date. Both nasopharyn-
geal MRI and contrasted systemic imaging with PET-CT or
CT were performed to evaluate the treatment response, and
they were repeated every 3 months for 2 years. And then
monitorization continued 6 months to the death. Response
Evaluation Criteria in Solid Tumors (RECIST) criteria were
used for the evaluation of treatment response.

It was accepted as a loco-regional failure if nasopharyn-
geal or regional nodal recurrence occurred, and if the recur-
rence occurred in other sides, it was considered as distant
metastasis. The LRRFS and DMFS were the duration
between the first day of treatment and failure day. OS was
the duration between the diagnosis and the last examination
or death of the patient.
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Statistical analysis

A receiver-operating characteristic (ROC) curve analysis
was performed for determining cut-off values of pre- and
post-treatment PNI. Chi-square and Fisher’s exact tests were
used to compare categorical variables such as age, gender,
T stage, N stage, and PNI values. We performed the log-
rank test for comparing groups for LRRFS, DMFS, and OS.
The proportional hazards regression model was applied to
identify the best predictor variables using univariate and
multivariate analyses. A p-value <0.05 was set for statisti-
cal significance. The data were analyzed with IBM SPSS
Statistics 23.0 IBM Corp., Armonk, NY, USA).

Results
Patient’s characteristics

The median age was 52 years (range 44—60 years). Sev-
enty-four patients (69.2%) were male, and 87 (81.3%) of
them had WHO type III histology. Of the 107 patients, 14
(13.1%), 36 (33.6%), 21 (19.6%), and 36 (33.6%) had T1,
T2, T3, and T4 tumors, respectively. Fourteen (13.1%),
13 (12.1%), 55 (51.4%), and 25 (23.4%) had NO, N1, N2,
and N3 nodal involvement, respectively. Three (2.8%), 13
(12.1%), 40 (37.4%), and 51 (47.7%) of them showed stage
1, 2, 3, and 4a, respectively. The median follow-up time was
50.0 months (range 21.5-84.5 months). At the date of the
last follow-up day, 39 (36.4%) patients had a loco-regional
recurrence, 44 (41.1%) patients had distant metastasis, and
46 (43%) of them died (Table 1).

Treatment types and response assessment

One hundred seven patients were treated; 9 (8.4%) of them
with RT only, 48 (44.9%) with CCRT, 37 (34.6%) with
induction chemotherapy followed by CCRT, and 13 (12.1%)
with CCRT followed by adjuvant chemotherapy. Fifty-two
(48.6%), 36 (33.6%), 5 (4.6%), and 14 (13.1%) had complete
response (CR), partial response (PR), stable disease (SD),
and progressive disease (PD) according to RECIST criteria,
respectively (Table 1).

Cut-off values of parameters and comparison
of groups

The median value for pre-treatment lymphocyte count,
serum albumin concentration, and PNI were 1800 per
mm3 (range 1320-2400 per mm3), 41 gr/L (range 38—44
gr/L), and 51 (range 44.5-54.5), respectively. And for

Table 1 Characteristics and demographic features of study subjects

All patients (n=107)

Age, years, n (%)

Median (IQR) 52 (44-60)
Gender, n (%)
Female 33 (30.8)
Male 74 (69.2)
Histologic type, n (%)
WHO Type I 6 (5.6)
WHO Type I 14 (13.1)
WHO Type 1II 87 (81.3)
T category, n (%)
T1 14 (13.1)
T2 36 (33.6)
T3 21(19.6)
T4 36 (33.6)
N category, n (%)
NO 14 (13.1)
N1 13 (12.1)
N2 55(51.4)
N3 25(23.4)
TNM stage, n (%)
Stage 1 3(2.8)
Stage 2 13 (12.1)
Stage 3 40 (37.4)
Stage 4a 51 (47.7)
Treatment type, n (%)
RT 9(8.4)
CRT 48 (44.9)
Induction Cht-CRT 37 (34.6)
CRT-Adjuvant Cht 13 (12.1)
Treatment response, n (%)
Complete response 52 (48.6)
Partial response 36 (33.6)
Stabil disease 5(4.6)
Progressive disease 14 (13.1)

Pre-treatment lymphocyte (per mm3), n (%)

Median (IQR) 1800 (1320-2400)
Pre-treatment albumin (gr/L), n (%)

Median (IQR) 41 (38-44)
Pre-treatment PNI, n (%)

Median (IQR) 51 (44.5-54.5)
Post-treatment lymphocyte (per mm3), n (%)

Median (IQR) 1090 (700-1370)
Post-treatment albumin (gr/L), n (%)

Median (IQR) 40 (34-42)
Post-treatment PNI, n (%)

Median (IQR) 45 (40.5-49.5)
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post-treatment, the values were 1090 per mm3 (range
700-1370 per mm3), 40 gr/L (range 3442 gr/L), and 45
(40.5-49.5), respectively (Table 1).

According to ROC analyses done for finding statisti-
cally significant PNI cut-off values, 50.65 (area under the
curve (AUC):0.317, P = 0.001) for pre-treatment PNI,
and 44.75 (AUC:0.155, P < 0.001) for post-treatment PNI
was found.

Two groups were created based on high or low PNI
values. When we compared the groups according to their
clinical and demographic features, for pre-treatment
PNI, only age was statistically significantly higher in
PNI<50.65 group (p <0.01). There were no differences
between other parameters. However, for post-treatment
PNI, N3 nodal involvement and disease stage 4a were
more common in PNI <44.75 group (p =0.04 and 0.02,
respectively). According to the treatment response
assessment between PNI groups, there were no differ-
ences between pre-treatment PNI groups. For post-treat-
ment PNI groups, CR was much more than non-CR in
PNI > 44.75 group, and this was statistically significant
(»<0.01) (Table 2).

Table 2 Comparison of patient’s characteristics between the groups

Survival analysis

The 5-year LRRFS, DMFS, and OS rates were 80.4%,
82.6%, and 78.2%, respectively. Ten-year LRRFS, DMFS,
and OS rates were 68.2%, 76.2%, and 56.4%, respectively.
For the whole treatment population, median LRRFS was
15.3 months (95% CI: 8.9-21.7 months), median DMFS was
11.8 months (95% CI: 5.2—-18.4 months), and median OS
was 121 months (95% CI: 56.2—185.9 months).

Of the pre-treatment PNI analysis, median LRRFS was
8.9 months (95% CI: 6.4—-11.5 months) in PNI <50.65 group,
while it was 28.3 months (95% CI: 16.1-40.5 months) in
PNI>50.65 group (p <0.01). Median DMFS was 8.9 months
(95% CI: 6.3—11.6 months) in PNI<50.65 group, while it
was 19.2 months (95% CI: 6.8-31.5 months) in PNI> 50.65
group (p <0.01). Median OS was 46.9 months (95% CI:
26.4-67.5 months) in PNI<50.65 group, while it was not
assessed (NA) in PNI>50.65 group (p <0.01) (Fig. 1).

Of the post-treatment PNI analysis, median LRRFS was
11.5 months (95% CI: 5.4-17.6 months) in PNI <44.75
group, while it was 28.3 months (95% CI: 9.0-47.6 months) in
PNI>44.75 group (p =0.04). Median DMFS was 11.5 months
(95% CI: 1.7-21.3 months) in PNI<44.75 group, while it

Parameters Pre-treatment Post-treatment
PNI<50.65 n (%) PNI>50.65 n (%) P value PNI<44.75 n (%) PNI>44.75 n (%) P value

Age
<52 16 (31.4) 38 (67.9) <0.01 22 (42.3) 32 (58.2) 0.12
>52 35 (68.6) 18 (32.1) 30 (57.7) 23 (41.8)

Gender
Female 14 (27.5) 19 (33.9) 0.53 15 (28.8) 18 (32.7) 0.68
Male 37 (72.5) 37 (66.1) 37 (71.2) 37 (67.3)

Histologic type
WHO Type 1&2 38 (74.5) 49 (87.5) 0.13 15 (28.8) 5.1 0.06
WHO Type 3 13 (25.5) 7(12.5) 37 (71.2) 50 (90.9)

T category
T1-2 19 (37.3) 31 (554) 0.08 19 (36.5) 31 (56.4) 0.06
T3-4 32(62.7) 25 (44.6) 33 (63.5) 24 (43.6)

N category
NO-2 39 (76.5) 43 (76.8) 0.99 35(67.3) 47 (85.5) 0.04
N3 12 (23.5) 13 (23.2) 17 (32.7) 8 (14.5)

TNM stage
Stage 1-3 23 (45.1) 33 (58.9) 0.17 21 (40.4) 35 (63.6) 0.02
Stage 4a 28 (54.9) 23 (41.1) 31 (59.6) 20 (36.4)

Treatment
RT/CRT 26 (51) 31 (554) 0.70 28 (53.8) 29 (52.7) 0.99
IND-CRT/CRT-ADJ 25 (49) 25 (44.6) 24 (46.2) 26 (47.3)

Treatment response
Complete response 21 (41.2) 31(55.4) 0.17 13 (25) 39 (70.9) <0.01
Non-complete response 30 (58.8) 25 (44.6) 39 (75) 16 (29.1)
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Fig.1 Kaplan—Meier survival analysis curves for pre- and post-
treatment PNI according to the groups (high-low). A Loco-regional
failure-free survival between groups for pre-treatment PNI. B Loco-
regional failure-free survival between groups for post-treatment PNI.

was 12.0 months (95% CI: 0.9-26.2 months in PNI>44.75
group (p>0.05). Median OS was 49.9 months (95% CI.:
26.8—67.0 months) in PNI <44.75 group, while it was not
assessed (NA) in PNI>44.75 group (p <0.01) (Fig. 1).

Univariate and multivariate analyses

In the univariate analysis, N category, TNM stage, treat-
ment type, treatment response, and pre-treatment PNI were
associated with LRRFS. In contrast, only pre-treatment
PNI was associated with DMFS. In the multivariate analy-
ses for LRRFS and DMFS, only pre-treatment PNI was
statistically significant (p <0.01 and p =0.04, respectively)
(Table 3).

In the univariate analysis of OS, age, histologic subtype,
T category, N category, TNM stage, treatment response, pre-
treatment PNI, and post-treatment PNI were both associated
with survival. The multivariate analysis for OS, T category,
N category, treatment response, pre-treatment PNI, and post-
treatment PNI was statistically significant (Table 4).

As seen in whole multivariate analyses pre-treatment,
PNI was an independent prognostic factor for worse LRRFS,
DMES, and OS. In contrast, post-treatment PNI was the only
independent prognostic factor for OS (Table 4).

C Distant metastasis-free survival between groups for pre-treatment
PNI. D Distant metastasis-free survival between groups for post-treat-
ment PNI. E Overall survival between groups for pre-treatment PNI.
F Overall survival between groups for post-treatment PNI

Combined prognostic analysis of PNI values

The patients were examined by dividing into four groups
for the combined prognostic value of pre- and post-treat-
ment PNI: patients with high pre-treatment and high post-
treatment PNI were defined as group 1, low pre-treatment
and high post-treatment PNI as group 2, high pre-treatment
and low post-treatment PNI as group 3, and low pre-treat-
ment and low post-treatment PNI as group 4. Differences
between the groups were statistically significant (p <0.01).
When the univariate analysis was done to find the prognostic
effect of groups according to select group 4 as an indicator,
groups 1, 2 and 3 had an HR of 0.12 (95% CI 0.05-0.30,
p<0.01),0.18 (95% CI1 0.06-0.52, p < 0.01), and 0.48 (95%
CI 0.23-0.99, p=0.047), respectively. As in the analysis,
group 2 had a statistically significant effect on prognosis
like group 1 (Fig. 2).

Discussion
To the best of our knowledge, this study was the first study

to investigate the prognostic role of post-treatment PNI and
its combined analysis with pre-treatment PNI in local and
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locally advanced NPC patients. One hundred seven patients
were examined and evaluated in this study, and it revealed
that post-treatment PNI was statistically significantly associ-
ated with poor prognosis in the study population. Besides
determining a predictive value of post-treatment PNI, our
data also demonstrated the dynamics of PNI after curative
treatment had an independent association with survival.

It had been widely accepted that the systemic inflamma-
tory response and nutritional status were essential regulators

in oncogenesis [4]. The primary purpose of PNI is to evalu-
ate the effect of these regulators. There were ten research
articles and two meta-analyses about the prognostic effect
of PNI in NPC patients. All of them were retrospective
studies and used only pre-treatment PNI values. Five of
them included metastatic NPC patients that might change
PNI status. In the other five studies about local and locally
advanced NPC, the PNI cut-off was between 45.45 and 55,
respectively. Three of these five studies were from South

Table 3 Univariate and

multivariate analyses for Parameters Univariate analysis Univariate analysis
loco-regional recurrence-free LRRFS DMES
survival and distant metastasis- HR (95% CI, lower—upper) P value HR (95% CI, lower—upper) P value
free survival Age
<52 Referance 0.05 Referance 0.14
>52 0.49 (0.24-1.00) 1.61 (0.86-3.04)
Gender
Female Referance 0.12 Referance 0.44
Male 0.55 (0.26-1.16) 1.31 (0.63-2.64)
Histologic type
WHO Type 1&2 Referance 0.05 Referance 0.21
WHO Type 3 0.43 (0.18-1.00) 0.65 (0.33-1.28)
T category
T1-2 Referance 0.07 Referance 0.04
T3-4 1.87 (0.94-3.70) 1.98 (1.02-3.85)
N category
NO-2 Referance 0.03 Referance 0.40
N3 2.23 (1.09-4.54) 1.30 (0.69-2.47)
TNM stage
Stage 1-3 Referance 0.04 Referance 0.39
Stage 4a 2.00 (1.02-3.90) 1.31 (0.70-2.44)
Treatment
RT/CRT Referance 0.02 Referance 0.75
IND-CRT/CRT-ADJ  2.23 (1.09-4.55) 1.10 (0.59-2.07)
Treatment response
CR Referance 0.04 Referance 0.25
Non-CR 3.01 (1.05-8.70) 1.82 (0.64-5.15)
Pre-treatment PNI
>50.65 Referance <0.01 Referance <0.01
<50.65 3.47 (1.59-7.59) 2.69 (1.28-5.61)
Post-treatment PNI
>44.75 Referance 0.06 Referance 0.60
<4475 2.15(0.97-4.75) 1.24 (0.57-2.69)
Multivariate analysis Multivariate analysis
LRRFS DMES
HR (95% CL, lower—upper) P value HR (95% CI, lower—upper) P value
Pre-treatment PNI
>50.65 Referance <0.01 Referance <0.01
<50.65 4.27 (1.66-10.93) 3.34 (1.44-7.66)
Post-treatment PNI
>44.75 Referance 0.98 Referance 0.94
<44.75 0.99 (0.38-2.56) 1.02 (0.44-2.36)

@ Springer




Supportive Care in Cancer (2022) 30:2131-2139

2137

Asia, while two of them were from Turkey. Furthermore,
two of them used only univariate analysis [9-20]. Our study
had a retrospective design, including only local and locally
advanced NPC patients; the PNI cut-off was 50.65 for pre-
treatment and 44.75 for post-treatment. We used multivariate
analysis for prognostic significance of PNI.

To compare the two Turkish population studies with
our article, in the first one written by Gundog M et al., 95
locally advanced NPC patients were included. Treatment of
the whole population was only CCRT; pre-treatment PNI
cut-off was 45.45. According to Cox regression analysis,
there was no relationship between PNI and LRRFS and
DMES. Only in univariate analysis for OS, PNI had a statis-
tically significant association, but not proven by multivariate
analysis [15]. In the second study, which was conducted by
Topkan E et al., 154 locally advanced NPC patients who
had received CCRT were included. Pre-treatment PNI cut-
off was rounded as 51. Univariate and multivariate analyses

showed that low pre-treatment PNI values were associated
with reduced LRRFS, DMFS, and OS [17]. A part of our
study was to evaluate pre-treatment PNI as a prognostic
factor, as these two pieces of research did. We found that
low pre-treatment PNI values (<50.65) had shorter LRRFS,
DMEFS, and OS than patients with high PNI. In univariate
and multivariate analyses, it was an independent prognostic
indicator for all.

Our hypothesis evaluated the prognostic effect of the
post-treatment PNI and PNI dynamics after curative treat-
ment. There was no study about post-treatment PNI and
its prognostic effect on survival of any tumor in literature.
Moreover, only one research article about PNI dynamics in
metastatic castration-resistant prostate cancer patients was
treated with abiraterone acetate (AA). This study showed
that elevation of PNI level during the first month of AA
treatment was statistically significantly correlated with OS
[22]. Our study demonstrated that post-treatment PNI and

Table 4 Univariate and

S Parameters Univariate analysis Multivariate analysis
multivariate analyses for overall
survival HR (95% CI, lower—upper) P value HR (95% CL lower—upper) P value

Age
<52 Referance <0.01 Referance 0.96
>52 2.57 (1.39-4.73) 0.98 (0.46-2.07)

Gender
Female Referance 0.38
Male 1.37 (0.72-2.62)

Histologic type
WHO Type 1&2 Referance 0.02 Referance 0.94
WHO Type 3 0.45 (0.23-0.87) 0.97 (0.47-2.01)

T category
T1-2 Referance <0.01 Referance 0.01
T3-4 2.95 (1.56-5.55) 3.54 (1.48-8.49)

N category
NO-2 Referance <0.01 Referance 0.02
N3 2.61 (1.44-4.74) 2.51 (1.17-5.38)

TNM stage
Stage 1-3 Referance 0.01 Referance 0.41
Stage 4a 2.21(1.21-4.02) 0.67 (0.27-1.70)

Treatment
RT/CRT Referance 0.68
IND-CRT/CRT-ADJ  0.88 (0.49-1.58)

Treatment response
CR Referance <0.01 Referance <0.01
Non-CR 13.21 (5.17-33.73) 10.87 (3.95-29.90)

Pre-treatment PNI
>50.65 Referance <0.01 Referance 0.04
<50.65 2.63 (1.43-4.85) 2.11 (0.98-4.56)

Post-treatment PNI
>44.75 Referance <0.01 Referance 0.02
<44.75 5.52 (2.73-11.15) 2.65 (1.18-5.96)
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Fig.2 Kaplan—Meier curves
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PNI value change after curative treatment (PNI dynamics)
had a statistically significant association with OS as pre-
treatment PNI. When we looked at PNI dynamics changes
before and after treatment, patients in group 2 had low pre-
treatment PNI values, but after treatment, their PNI values
were high. This group has a survival nearly group 1, which
included pre- and post-treatment high PNI values. This situ-
ation showed us that dynamic changes in PNI were more
critical than pre-treatment evaluation only.

There were some limitations in our present study. First,
this was a retrospective study performed in a single oncology
center. Thus, this might cause selection bias for the patient
population. Second, we could not evaluate supportive nutri-
tional care for patients during the treatment period because
of largely missing data in patients’ files. Hence, further large-
scale multi-center prospective study is required to validate the
prognostic impact of PNI and its dynamics in NPC patients.

Conclusion

This study demonstrated that PNI is a useful, independ-
ent prognostic marker for local and locally advanced NPC
patients, either pre- or post-treatment calculated. Further-
more, changes in pre-treatment PNI value after curative treat-
ment are a statistically significant indicator for OS. PNI is

@ Springer

cost-effective and easy to evaluate from laboratory measures,
which are routinely performed in patients. The combined use
of PNI and PNI dynamics with the TNM staging system can
guide clinicians in predicting survival and providing more
individualized treatment approaches for NPC patients.
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