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Abstract
Purpose  We designed this retrospective study to identify predictive value of prognostic nutritional index (PNI) and albu-
min–globulin ratio (AGR) in nasopharyngeal cancer patients (NPC).
Methods  95 non-metastatic NPC patients were included in the study. AGR was calculated as the absolute counts between 
albumin and globulin measurements. (Globulin values were obtained via excluding albumin counts from total protein counts). 
PNI was calculated using the following formula: [10 × serum albumin value (g/dL) + 0.005 × total lymphocyte count] in the 
peripheral blood (per mm3).
Results  The statistically significant cutoff value of PNI was identified as 45.45 (area under the curve (AUC): 0.636, p = 0.03) 
for overall survival. The 5-year OS rate for patients with PNI ≤ 45.45 and PNI > 45.45 were 52.9% and 79.0%, respectively. 
There were statistically significant difference between groups (p = 0.03).The statistically significant cutoff value of AGR 
was identified as 1.19 (AUC: 0.689, p < 0.01) for overall survival. The 5-year OS rate for patients with AGR ≤ 1.19 and 
AGR > 1.19 were 57.7% and 82.0%. There were statistically significant differences between the groups (p = 0.04). 5-year 
OS rate was 42.9% in the high-risk group (low-PNI and low-AGR patients), it was 80.3% in the intermediate group (low 
PNI and high AGR or high PNI and low AGR) and it was 80.9% in low-risk group (high PNI and high AGR) (p = 0.004). In 
the multivariate analysis, age and PNI were independent prognostic factors for poorer OS (HR 2.70, 95% CI 1.091–6.719, 
p = 0.32 and HR 2.44, 95% CI 1.009–5.940, p = 0.48).
Conclusions  Low PNI is independent prognostic factor for poorer OS. Patients with low-PNI and low-AGR have worse 
survival than patients with high PNI and high AGR.
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Introduction

Nasopharyngeal carcinoma (NPC) is the common malig-
nancies in Southeast Asia [1], and treatment of choice is 
radiotherapy-based combination treatments [2]. In the 
recent years, intensity-modulated radiotherapy (IMRT) has 
replaced two-dimensional conventional radiotherapy as 
the first choice for the treatment of NPC. So many studies 
have shown that the 5-year loco-regional control rate has 
increased substantially to reach approximately 90% in NPC 

patients treated by IMRT with or without chemotherapy 
[3–5], but the distant metastasis rate remains high (14–26%) 
with no clear improvement in OS (77–84%) [6].

Malnutrition is frequently observed at the time of diag-
nosis in head and neck cancer due to dysphagia, anorexia 
and mechanical obstruction. In the literature, malnutri-
tion has been estimated in 30–50% in patients with head 
and neck cancer [7]. Malnutrition may causes immuno-
depression [8], reduced vitality, reduced resistance to 
the disease and decrease wound healing [9]. Recently, 
so many studies have focused on influence of nutrition 
and immune status on the prognosis of cancer patients. 
Prognostic nutritional index (PNI) was defined as first 
by Onedera et al., gastrointestinal cancer patients [10]. 
PNI is calculated based on the serum albumin concen-
tration and total lymphocyte count in the peripheral 
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blood and it is also known to be an indicator of both the 
nutritional and immune status of cancer. Many studies 
have shown that the PNI could be used as a prognostic 
marker in patients with various malignancies consisting 
of small cell lung cancer [11], renal cell carcinoma [12] 
and digestive tract tumors [13, 14]. However, the predic-
tive value of PNI has rarely been investigated in NPC 
patients. The heterogeneity of patients with different risk 
factors in the same stage has limited the ability of TNM 
staging to distinguish patients with different prognoses 
and make accurate treatment choices. In the last decades, 
it was suggested that systemic inflammatory response 
was important prognostic predictive value for overall 
survival independent of disease stage [15–17]. The sys-
temic inflammatory response of patients can be assessed 
by examining changes in the circulating concentrations 
of acute-phase reactants and hematological cellular com-
ponents [18]. The decrease in albumin synthesis during 
inflammation can probably be partially ascribed to the 
effect of monocyte products such as interleukin-1 (IL-1), 
interleukin-6 (IL-6) and tumor necrosis factor-α (TNF-
α). Hypoalbuminemia is frequently observed during acute 
disease states as albumin is a negative acute-phase pro-
tein [19]. In pathological conditions such as sepsis, infec-
tion or trauma, or after major surgery, the level of serum 
albumin is reduced by about 10–15 g/L within 1 week of 
the event. Cirrhosis, malabsorption syndromes, diabetes 
mellitus, nutritional deficiencies, increased catabolism, 
infection, nephrotic syndrome and cancer may cause 
hypoalbuminemia [19]. Albumin has been widely used to 
evaluate the nutritional status and to predict the prognosis 
of cancer patients. Albumin has reported various antican-
cer capabilities such as managing cell growth and DNA 
replication, buffering many biochemical alterations, and 
its antioxidant effects against carcinogens [20]. Malnutri-
tion and inflammation may could prevent the synthesis of 
albumin. While IL-6 set the regulation of the synthesis 
of the albumin by the liver cells, the TNF-α regulate the 
gene transcription of the albumin downwards. In addition, 
IL-6 can promote to production of globulins. Therefore, 
albumin–globulin ratio may change due to high levels of 
globulins [21].

Hypoalbuminemia is an independent predictive prog-
nostic factor of worse overall survival in several types of 
cancer including ovarian, breast, lung and gastrointesti-
nal additionally NPC. Therefore, albumin deficit is related 
with poor response to treatment, increased treatment toxic-
ity, worse quality of life [22–25]. Therefore, identifying 
other prognostic factors may help select patients who will 
benefit from more aggressive treatment. We designed this 
retrospective study in NPC patients who received IMRT 
(chemoradiotherapy or without) to identify predictive 
value of pretreatment PNI and AGR.

Materials and methods

Patient’s features

Between 2010 and 2018 years, pathologically diagnosed 
and non-metastatic NPC patients treated with IMRT were 
evaluated for this trial, at the Erciyes University Oncology 
Hospital. 95 of 108 patients were enrolled this trial. All 
patients were screened in terms of pretreatment complete 
medical history, physical examination, magnetic reso-
nance imaging (MRI) and computed positron emission 
tomography (PET-CT) as well as pretreatment complete 
blood count, hepatic and renal functions as biochemis-
trical. 95 of 110 patients were eligible and included in 
the study. The eligibility criteria were: (1) patients with 
age of 16 years and above; (2) primary diagnosed NPC 
patients with biopsy-confirmed World Health Organization 
(WHO) type II or III; (3) treated with definitive intensity-
modulated radiotherapy (IMRT) at our hospital; (4) com-
plete pre- and post-treatment data. The exclusion criteria 
were: (1) the presence of distant metastasis at diagnosis; 
(2) underwent neck nodal dissection prior to radiotherapy; 
(3) irradiation of head and neck before or recurrence in 
nasopharyx; (4) confirmed hematological disorders or 
even with a single episode of systemic infection before 
or at diagnosis because that effect to PNI and AGR; (5) 
Karnofsky Performance Status (KPS) < 70; (6) confirmed 
diseases with high or low albumin–globulin levels such as 
immunological disorders, chronic malnutrition, protein-
losing enteropathies, several liver (cirrhosis) and kidney 
(nephritic syndromes) disorders.

This study was conducted in compliance with the pos-
tulates of Declaration of Helsinki and was approved by 
local ethical committee and all patients provided written 
informed consent.

Clinical data collection

Pretreatment peripheral blood count and biochemistry 
tests were collected and data from the most recent tests in 
a week before the treatment were based on. In according 
to these blood checks and clinical symptoms, infection 
statement was excluded in patients. Biochemistrical and 
hematological parameters were collected from patient’s 
charts, which were recorded by medical staff during the 
treatment. Pretreatment biochemistry values of albu-
min (ALB), alkaline phosphatase (ALP), lactate dehy-
drogenase (LDH) were measured using (Roche Hitachi 
Cobas 8000, Rotkreuz, Switzerland) automatized chem-
istry analyzer. Hematological values of hemoglobin (hb), 
lymphocyte (lymp), neutrophil (neu), platelet (plt) were 
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measured using hematology analyzer (Sysmex SE-9000, 
Kobe, Japan).

Peripheral albumin/globulin ratio (AGR) was calculated 
as the absolute counts between albumin and globulin meas-
urements. (Globulin values were obtained via excluding 
albumin counts from total protein counts). PNI was calcu-
lated using the following formula: 10 × serum albumin value 
(g/dL) + 0.005 × total lymphocyte count in the peripheral 
blood (per mm3).

Clinical staging

Staging was determined by clinical examination of head 
and neck, naso-endoscopy with direct fiber optic, magnetic 
resonance imaging (MRI) and positron emission computed 
tomography (PET-CT). All patients were restaged accord-
ing to 8th edition of the International Union against Cancer/
American Joint Committee on Cancer (UICC/ AJCC) system 
[26].

Treatment

All patients were treated with definitive chemoradiother-
apy. The radiotherapy was given in the form of IMRT with 
simultaneous integrated boost technique. It was performed 
in a daily fraction of 1.65–2.12 Gy, 5 days per week for 
6–7 weeks. The total radiation dosage was 66 or 70 Gy to 
primary lesion of nasopharynx (66 Gy for T1–2, 70 Gy for 
T3–4), 66 or 70 Gy to metastatic lymph nodes of the neck, 
60 Gy to the regions of high-risk micro-invasive lymphatic 
drainage areas (clinical target volume 1, CTV 1) and 54 Gy 
to low-risk areas (clinical target volume 2, CTV 2). Chemo-
therapy was started in the first radiation treatment day in the 
all patients. Cisplatin regimen consists of intravenous infu-
sion of 100 mg/m2 every 3 weeks or 50 mg/m2 intravenous 
infusions weekly.

Follow‑up

Patient follow-up was defined from the first day of treat-
ment to last examination or death. Both MRI and PET-
CT was performed to evaluate treatment response on third 
month after the last treatment day. Treatment response 
evaluation was made according to Response Evaluation 
Criteria in Solid Tumors (RECIST criteria) [27]. The 
response to treatment was classified as complete response 
(CR), partial response (PR), stable disease (SD) or pro-
gression disease (PD). If they were accepted as completed 
response, they were monitored every 3 months for the first 
2 years with MRI and follow-up examinations of patients 
continued every 6 months thereafter until death. The loca-
tion of first clinical relapse was accepted as local failure, 

if relapse side was in nasopharynx. The location of first 
clinical relapse was accepted as regional failure, if relapse 
side was in the nodal area. If the relapse side was beyond 
above-mentioned areas, we accepted it as distant failure. 
The time to loco-regionally failure (LRRFS) and time to 
distant failure (DMFS) were calculated from day 1 of treat-
ment until documented treatment failure. Overall survival 
(OS) was calculated from day 1 of the treatment until death 
or the date of last follow-up.

Statistical analysis

All data were expressed as means ± SD unless otherwise 
stated and controlled for normality using Shapiro–Wilk 
test. A receiver-operating characteristic (ROC) curve 
analysis was performed to determine the optimal cutoff 
value. Chi square and Fisher exact tests were used to com-
pare categorical variables such as different age, gender, T 
stage, N stage, AGR and PNI. To clarify the prognostic 
factors of survival, a Cox regression model was applied 
to identify the best predictor variables using univariate 
and multivariate analysis. The predictors were estimated 
with relative risk and 95% CI in the regression model. The 
log-rank test was used for comparing between groups for 
LRRFS, DMFS and OS. Differences were considered sig-
nificant at p < 0.05. The statistical analysis of the data was 
performed using IBM SPSS Statistics 22.0 (IBM Corp., 
Armonk, New York, USA).

Results

Patient characteristics

The median age was 50  years (range 16–70  years). 28 
(29.5%) patients were female while 67 (70.5%) patients 
were male.Of the 95 patients, 14 (14.7%), 28 (29.5%), 20 
(21.1%) and 33 (34.7%) had T1, T2, T3, and T4 stage can-
cers, respectively. Of the 95 patients, 19 (20%), 28 (29.5%), 
36 (37.9%) and 12 (12.6%) had N0, N1, N2, and N3 stage 
cancers, respectively. Of the 95 patients, 18 (18.9%), 34 
(35.8%) and 43 (45.3%) had stage II, stage III and stage 
IVA cancers, respectively. The median follow-up time was 
41.0 months (range 2–91 months). At the date of last fol-
low-up, 24 (25.3%) patients had loco-regional recurrence, 
17 (17.9%) patients had distant metastasis, and 21 (22.1%) 
patients died.

Cutoff values of parameters

The median of PNI was 52.5 (range 34.75–127.5). The 
statistically significant cutoff value of PNI was identified 
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as 45.45 (area under the curve (AUC): 0.636, p = 0.03) 
for overall survival. The patients divided two groups 
(PNI ≤ 45.45 and PNI > 45.45) according to cutoff values. 
The median of AGR was 1.34 (range 0.26–2.18). The sta-
tistically significant cutoff value of AGR was identified 
as 1.19 (area under the curve: 0.689, p < 0.01) for overall 
survival. The patients divided two groups (AGR ≤ 1.19 
and AGR > 1.19) according to cutoff values. We compared 
that according to clinical and demographic features such as 
age, gender, T stage, N stage, socioeconomic level, place 
of residence, educational level, marital status, smoking 
habits, exposure to pesticides, TNM stage, loco-regional 
recurrence and distant metastasis. There were no statis-
tically significant difference between groups in terms of 
PNI and AGR, but the rate of death was statistical sig-
nificantly higher in patients with PNI < 45 and AGR < 1.19 
(p = 0.01). Patient’s clinical and demographical features are 
summarized in Table 1.

Survival analysis

The 5-year loco-regional recurrence-free survival 
(LRRFS), distant metastasis-free survival (DMFS) 
and overall survival (OS) rate were 68.5%, 80.5% and 
74.6%, respectively. The 5-year DMFS rate for patients 
with PNI ≤ 45.45 vs. PNI > 45.45 was 71.5% and 80.6%, 
respectively. There were no statistically significant dif-
ference between the groups (p = 0.58). The 5-year LRRFS 
rate for patients with PNI ≤ 45.45 vs. PNI > 45.45 was 
56.4% and 71.4%, respectively. There were no statisti-
cally significant difference between the groups (p = 0.26). 
The 5-year OS rate for patients with PNI ≤ 45.45 vs. 
PNI > 45.45 was 52.9% and 79.0%, respectively. There 
were statistically significant differences between the 
groups (p = 0.03). The 5-year DMFS rate for patients 
with AGR ≤ 1.19 vs. AGR > 1.19 was 74.3% and 80.2%, 
respectively. There were no statistically significant differ-
ences between the groups (p = 0.71). The 5-year LRRFS 
rate for patients with AGR ≤ 1.19 vs. AGR > 1.19 was 
65.6% and 69.3%, respectively. There were no statistically 
significant differences between the groups (p = 0.84). 
The 5-year OS rate for patients with AGR ≤ 1.19 vs. 
AGR > 1.19 was 57.7% and 82.0%, respectively. There 
were statistically significant differences between the 
groups (p = 0.04) (Fig. 1).

Univariate and multivariate analyses

In the univariate analysis, gender, T stage, N stage, TNM 
stage, lymphocyte counts, albumin and AGR were not 

associated with DMFS, LRRFS and OS (Tables 2, 3). Age 
(≥ 50 years) (HR 2.77, 95% CI 1.120–6.885, p = 0.02) and 
low pretreatment PNI (HR 2.53, 95% CI 1.045–6.144, 
p = 0.04) were found as predictive for only OS, not DMFS 
and LRRFS. Likewise, in the multivariate analysis, both 
age and pretreatment PNI were independent prognostic fac-
tors for worse OS (HR 2.70, 95% CI 1.091–6.719, p = 0.32 
and HR 2.44, 95% CI 1.009–5.940, p = 0.48, respectively) 
(Table 3).

Combined prognostic value of PNI and AGR​

The patients were assessed by dividing into the three groups 
for the combined prognostic value of pretreatment PNI and 
AGR: with low-PNI and low-AGR patients defined as group 
high risk, with low-PNI and high-AGR or high-PNI and 
low-AGR patients defined as intermediated group, with 
high-PNI and high-AGR patients defined as low-risk group. 
The data showed high-risk group had the worst overall sur-
vival compared with low-risk group and intermediated-risk 
group. While 5-year OS rate in the high-risk group was 
42.9, in intermediate group, it was 80.3% and in low risk 
group it was 80.9%. Differences between the groups were 
statistical significantly (for intermediate group vs. high-
risk group p = 0.28; for low-risk group vs. high-risk group 
p = 0.004) (Fig. 2).

Discussion

Different treatment outcomes of patients at the same TNM 
stage are required by the investigators to identify other 
prognostic factors.Therefore, different biological and 
hematological markers were studied which are related to 
either tumour or host. The serum albumin concentration 
is organized by nutritional status and immuno-response of 
organism. In addition, albumin organizes cellular growth 
and DNA stabilization. It works like buffer in biochemi-
cal reactions. Besides, it keeps up regularity of sex hor-
mones against cancer. Low serum albumin level is related 
to poor prognosis and worse survival in patients with 
cancer [25]. Additionally lymphocytes are an important 
part of adaptive immunity, it is called as cellular immu-
nity, which battles against cancer cells. It was reported 
that lymphocyte infiltration is associated with anti-tumour 
immunity. Therefore, low lymphocyte levels indicate that 
poor immuno-response and that can be related to worse 
prognosis. On the contrary, in the studies, they were asso-
ciated with better prognosis and immuno-response that 
include high lymphocyte levels [28]. PNI which is one 
of these markers, first was used to asses postoperative 
complications in patients with gastrointestinal surgery in 
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Table 1   Comparison of patients’ characteristics and demographic features between the groups

PNI prognostic nutritional index, AGR​ albumin/globulin ratio, TNM T and N categories are according to 8th edition American Joint Commission 
on Cancer staging system
*Fisher’s exact test

PNI ≤ 45.45, n (%) PNI > 45.45, n (%) Total, n (%) p* AGR ≤ 1.19, n (%) AGR > 1.19, n (%) Total, n (%) p*

Gender
Female 5 (29.4) 23 (29.5) 28 (29.5) 1.00 9 (33.3) 19 (28.4) 28 (29.8) 0.62
Male 12 (70.6) 55 (70.5) 67 (70.5) 18 (66.7) 48 (71.6) 66 (70.2)
Age
50 ≤  8 (47.1) 39 (50.0) 47 (49.5) 1.00 10 (37.0) 37 (55.2) 47 (50.0) 0.17
50 >  9 (52.9) 39 (50.0) 48 (50.5) 17 (63.0) 30 (44.8) 47 (50.0)
T category
T1–2 8 (47.1) 33 (42.3) 41 (43.2) 0.79 13 (48.1) 27 (40.3) 40 (42.6) 0.49
T3–4 9 (52.9) 45 (57.7) 54 (56.8) 14 (51.9) 40 (59.7) 54 (57.4)
N category
N0–1 5 (29.4) 42 (53.8) 47 (49.5) 0.10 12 (44.4) 34 (50.7) 46 (48.9) 0.65
N2–3 12 (70.6) 36 (46.2) 48 (50.5) 15 (55.6) 33 (49.3) 48 (51.1)
TNM stage
II 1 (5.9) 17 (21.8) 18 (18.9) 0.27 5 (18.5) 12 (17.9) 17 (18.1) 0.93
III 8 (47.1) 26 (33.3) 34 (35.8) 9 (33.3) 25 (37.3) 34 (36.2)
IVA 8 (47.1) 35 (44.9) 43 (45.3) 13 (48,.1) 30 (44.8) 43 (45.7)
Place of residence
Urban 9 (52.9) 44 (57.1) 53 (56.4) 0.79 16 (59.3) 37 (55.2) 53 (56.4) 0.82
Rural 8 (47.1) 33 (42.9) 41 (43.6) 11 (40.7) 30 (44.8) 41 (43.6)
Educational level
Low 6 (35.3) 33 (42.9) 39 (41.5) 0.33 2 (7.4) 2 (3) 4 (4.3) 0.60
Medium 11 (64.7) 40 (51.9) 51 (54.3) 15 (55.6) 36 (53.7) 51 (54.3)
High 0 (0) 4 (5.2) 4 (4.3) 10 (37.0) 29 (43.3) 39 (41.5)
Socioeconomic level
Low 5 (29.4) 14 (18.2) 19 (20.2) 0.09 1 (3.7) 0 (0) 1 (1.1) 0.18
Medium 11 (64.7) 63 (81.8) 74 (78.7) 19 (70.4) 55 (82.1) 74 (78.7)
High 1 (5.9) 0 (0) 1 (1.1) 7 (25.9) 12 (17.9) 19 (20.2)
Marital status
Single 2 (11.8) 17 (22.1) 19 (20.2) 0.50 4 (14.8) 15 (22.4) 19 (20.2) 0.57
Married 15 (88.2) 60 (77.9) 75 (79.8) 23 (85.2) 52 (77.6) 75 (79.8)
Smoking
Yes 12 (70.6) 47 (61) 59 (62.8) 0.58 18 (66.7) 41 (61.2) 59 (62.8) 0.64
No 5 (29.4) 30 (39) 35 (37.2) 9 (33.3) 26 (38.8) 35 (37.2)
Pesticides
Yes 4 (23.5) 8 (10.4) 12 (12.8) 0.22 7 (25.9) 9 (13.4) 16 (17) 0.22
No 13 (76.5) 69 (89.6) 82 (87.2) 20 (74.1) 58 (86.6) 78 (83)
Loco-regional recurrence
Yes 11 (64.7) 60 (76.9) 71 (74.7) 0.35 19 (70.4) 51 (76.1) 70 (74.5) 0.60
No 6 (35.3) 18 (23.1) 24 (25.3) 8 (29.6) 16 (23.9) 24 (25.5)
Distant metastasis
Yes 13 (76.5) 65 (83.3) 78 (82.1) 0.49 21 (77.8) 56 (83.6) 77 (81.9) 0.55
No 4 (23.5) 13 (16.7) 17 (17.9) 6 (22.2) 11 (16.4) 17 (18.1)
Death
Yes 9 (52.9) 65 (83.3) 74 (77.9) 0.01 16 (59.3) 57 (85.1) 73 (77.7) 0.01
No 8 (47.1) 13 (16.7) 21 (22.1) 11 (40.7) 10 (14.9) 21 (22.3)
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1984 by Onodera et al. [10] Until the recent years, the 
value of the use of PNI in the oncology practices has been 
neglected but studies in the last years have shown that PNI 
is closely to associated with survival in many types of can-
cer [11–14]. However, there are limited trials in patients 
with NPC, which were related to PNI. The cutoff value of 
PNI is in the range 40 and 52 in the literature. We found 
the statistically significant cutoff value of PNI as 45.45 
for OS, but no relation was found in terms of DMFS and 

LRFS. There have been 7 published studies in the litera-
ture for PNI in NPC patients. One of them is prospective 
and others are retrospective trials. In addition, one of these 
six retrospective studies has been performed in patients 
with metastatic NPC. In two studies (one of them prospec-
tive), studies have not been designed to predict PNI and 
survival, and these trials had been intended to evaluate 
toxicity [7, 29]. Low PNI level was found as predictive in 
terms of worse DMFS in the four studies [30–33]. Simi-
larly, three of these studies reported that NPC patients with 
low PNI had poor OS than patients with high PNI [30–32]. 
In this current retrospective study, we found that patients 
with low PNI have shorter survival (55.52 months) than 
patients with high PNI (77.94 months). According to this 
current study, pretreatment low PNI (< 45.45) is inde-
pendent prognostic factor for OS. However, prediction of 

Fig. 1   Kaplan–Meier curves for patients PNI ≤ 45.45 vs. PNI > 45.45 
and AGR ≤ 1.19 vs. AGR > 1.19. a Loco-regional recurrence-free 
survival between groups for PNI. b Loco-regional recurrence-free 
survival between groups for AGR. c Distant metastasis-free survival 
curve between groups for PNI. d Distant metastasis-free survival 
curve between groups for AGR. e Overall survival curve between 
groups for PNI. f Overall survival curve between groups for AGR​

◂

Table 2   Univariate for loco-
regional recurrence-free 
survival and distant metastasis-
free survival

LRRFS loco-regional recurrence-free survival, DMFS distant metastasis-free survival, PNI prognostic 
nutritional index, AGR​ albumin/globulin ratio, TNM T and N categories are according to 8th edition Amer-
ican Joint Commission on Cancer staging system
*Fisher’s exact test

LRRFS DMFS

HR 95% CI p* HR 95% CI p*

Gender
Female
Male 1.25 0.836–1.883 0.27 10.9 0.663–1.794 0.73
Age
50 < 
50 ≥  1.83 0.822–4.104 0.13 1.25 0.482–3.245 0.64
T category
T1–2
T3–4 1.48 0.635–3.474 0.36 0.81 0.315–2.116 0.67
N category
N0–1
N2–3 0.71 0.319–1.619 0.42 1.44 0.551–3.803 0.45
Lymphocyte (109/L)
 < 0.8
 > 0.8 1.21 0.546–2.721 0.63 0.51 0.191–1.401 0.19
TNM stage
II Ref Ref 0.79 Ref Ref 0.40
III 1.33 0.401–4.430 0.63 2.64 0.562–12.484 0.21
IVA 1.47 4.476–4.575 0.50 1.67 0.348–8.075 0.51
PNI
 ≤ 45.45
 > 45.45 1.68 0.669–4.260 0.26 1.37 0.445–4.218 0.58
AGR​
 ≤ .19
 > 1.19 1.1 0.475–2.600 0.80 1.22 0.450–3.316 0.69
Albumin (g/dL)
 ≤ 3.5
 > 3.5 0.32 0.044–2.439 0.27 2.08 0.275–15.760 0.47
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prognosis between PNI and DMFS has not been found, in 
contrast to studies in the literature.

There are two published studies in the literature for 
AGR in NPC.One of these trials, Du et al. showed that 
patients with low AGR had shorter survival than patients 
with high AGR in terms of OS, DMFS and PFS [34]. In 
another trial with Li A et al. reported that low AGR was 
predictive for distant metastasis [35]. In this current trial, 
we observed that between groups for AGR values > 1.19 
and < 1.19, there were statistically significant difference 
for OS (p = 0.04), but there was no statistically signifi-
cant difference between the groups in terms of DMFS and 
LRFS. Especially, both in the low AGR and low PNI group 
had worst overall survival. According to this current out-
come, pretreatment determination of AGR and PNI levels 
is very important for NPC patients. In this group, patients 

with both nutritional and immunological conditions were 
supported carefully.

Conclusion

We reported that pretreatment low PNI is independent prog-
nostic factor for poorer OS. Patients with low PNI and low 
AGR have worse survival than patients with high PNI or 
high AGR. Therefore, pretreatment evaluation of PNI and 
AGR may be an important parameter who chose different 
treatment strategy. Finally, we need prospective randomized 
studies to determine the importance of PNI and AGR in 
NPC patients.

Table 3   Univariate and 
multivariate analyses for overall 
survival

PNI prognostic nutritional index, AGR​ albumin/globulin ratio, TNM T and N categories are according to 
8th edition American Joint Commission on Cancer staging system
*Fisher’s exact test

Univariate Multivariate

HR 95% CI p* value HR 95% CI p* value

Gender
Female
Male 0.84 0.328–2.181 0.72
Age
50 ≤ 
50 >  2.77 1.120–6.885 0.27 2.70 1.091– 6.719 0.03
T category
T1–2
T3–4 0.62 0.267–1.482 0.28
N category
N0–1
N2–3 0.86 0.558–1.326 0.49
Lymphocyte (109/L)
 < 0.8
 > 0.8 0.88 0.374–2.085 0.77
TNM stage
II Ref Ref 0.74
III 1.65 0.440–6.252 0.45
IVA 1.56 0.431–5.699 0.49
PNI
 ≤ 45.45
 > 45.45 2.53 1.045–6.144 0.04 2.44 1.009–5.940 0.48
AGR​
 ≤ 1.19
 > 1.19 2.28 0.968–5.406 0.05
Albumin (g/dL)
 ≤ 3.5
 > 3.5 1.74 0.584–5.230 0.31
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