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Abstract

Objective: In our previous work, we incorporated complete blood count (CBC) into TNM stage to develop a
new prognostic score model, which was validated to improve prediction efficiency of TNM stage for
nasopharyngeal carcinoma (NPC). The purpose of this study was to revalidate the accuracy of the model, and its
superiority to TNM stage, through data from a prospective study.

Methods: CBC of 249 eligible patients from the 863 Program No. 2006AA02Z4B4 was evaluated. Prognostic
index (PI) of each patient was calculated according to the score model. Then they were divided by the PI into three
categories: the low-, intermediate-and high-risk patients. The 5-year disease-specific survival (DSS) of the three
categories was compared by a log-rank test. The model and TNM stage (7th edition) were compared on efficiency
for predicting the 5-year DSS, through comparison of the area under curve (AUC) of their receiver-operating
characteristic curves.

Results: The 5-year DSS of the low-, intermediate- and high-risk patients were 96.0%, 79.1% and 62.2%,
respectively. The low- and intermediate-risk patients had better DSS than the high-risk patients (P<0.001 and
P<0.005, respectively). And there was a trend of better DSS in the low-risk patients, compared with the
intermediate-risk patients (P=0.049). The AUC of the model was larger than that of TNM stage (0.726 vs. 0.661,
P=0.023).

Conclusions: A CBC-based prognostic score model was revalidated to be accurate and superior to TNM stage
on predicting 5-year DSS of NPC.
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Introduction based on intensity-modulated radiation therapy (IMRT),
and the treatment strategy for each patient is determined
As we know, the current standard management of mainly according to the Union for International Cancer

nasopharyngeal carcinoma (NPC) is multimodality therapy Control/American Joint Cancer Committee (UICC/AJCC)
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TNM stage (1). The cases with early-stage diseases (T'1-
2NOMO) are given radiotherapy (RT) alone; and the cases
with locoregionally advanced-stage diseases (T3-4INOMO,
TxN1-3M0) are given concurrent chemo-radiotherapy
(CCRT) plus adjuvant chemotherapy (ACT) or not (2).
Nevertheless, the prognosis of NPC is not completely in
accordance with the TNM stage. Even in the clinical
outcome of patients with the same TNM stage, there are
heterogeneities which may bring undertreatment or
overtreatment (3-8). The discrepancy between the
prognosis and the TNM stage is mainly caused by the
anatomy-only basis of the TNM stage (9). It does not take
into account functional factors representing the biological
characteristics of the tumor cells and proved to be
associated with the clinical outcome of NPC patients (10).

Actually, in our previous study, to overcome the
shortcomings of TNM stage, we have reviewed the
complete blood count (CBC) of 1,895 patients who
received radical RT in Sun Yat-sen University Cancer
Center between January 2001 and December 2004, to
develop a prognostic score model based on CBC and the
TNM stage for predicting the 5-year disease-specific
survival (DSS) of NPC (11). We took CBC into
consideration because it was one of the most practical
functional indexes which could be routinely measured. And
the indexes of the model, such as hemoglobin (Hb),
neutrophil to lymphocyte ratio (NLR) and platelet count
(PLT), were demonstrated to be independent risk factors
for NPC (12-14). The model was developed by the Cox
proportional-hazards regression, in which weighted scores
proportional to regression coefficient were assigned to each
independent risk factor. The total score of the factors in
the model was calculated for each patient. Those who had
the same total score were appointed to a subgroup.
Subgroups without statistical difference in 5-year DSS were
then merged with each other to form three categories of
patients (low-, intermediate-and high-risk patients). We
proved that involvement of CBC indeed improved the
prediction efficiency of TNM stage. The accuracy and
superiority of our model were validated in other 925
patients treated in the same period.

Besides our model, there were also many approaches
made to building prognostic systems based on functional
indexes for NPC to improve prediction efficiency and
guide individualized treatment, such as Wang's predicting
system based on 8 immunomarkers (15), Yang's system
based on deoxyribonucleic acid of Epstein-Barr virus
(EBV-DNA) and C-reactive protein (16), and Du's system

© Chinese Journal of Cancer Research. All rights reserved.

Li et al. Revalidation of a CBC-based Model for NPC

for defining patients fit for neoadjuvant chemotherapy (17).
However, those prognostic models, including the one we
developed in our previous work, were based on
retrospective data, which might bring biases and limited
clinical popularization.

To eliminate these biases, we prospectively collected
CBC data of patients from the National High Technology
Research and Development Program of China (863
Program) No. 2006AA02Z4B4. The study was named 'A
Study on Individualized Treatment Strategies of NPC
Based on Biological Behaviors and Molecular
Characteristics of Tumor Cells'. It was designed to explore
the treatment results of different moleculobiological types
of NPC treated with different levels of radiation dose. The
patients involved consecutively in the 863 Program No.
2006AA02Z4B4 and followed-up for 5 years were chosen
to revalidate the accuracy of our prognostic model, and its
superiority to UICC/AJCC TNM staging system on
predicting the 5-year DSS of NPC patients.

Materials and methods
Patient selection

The data used in this analysis were from patients of the 863
Program No. 2006AA02Z4B4 between December 27, 2006
and July 27, 2011. Patients who were pathologically
diagnosed as NPC in Sun Yat-sen University Cancer
Center and initially treated by the corresponding author
were consecutively involved in the study. The study was
approved by the Institutional Review Board of Sun Yat-sen
University Cancer Center. All the patients signed informed
consent before treatment and had detailed medical records,
including magnetic resonance imaging of head and neck,
whole-body bone scan and thoraco-abdominal computed
tomography (or chest radiograph plus abdominal
ultrasonography) for staging. The stage of each patient was
determined according to UICC/AJCC TNM staging
system. For the convenience of comparative analysis, all the
patients were re-staged based on the 7th edition (9).

We excluded patients from this analysis for the following
reasons: 1) Karnofsky performance status score <70; 2)
distant metastases before or during RT; 3) signs of
infection before RT; 4) application of colony stimulating
factors such as erythropoietin before RT; 5) RT
uncompleted (>1 fraction missing); or 6) severe dysfunction
of heart, lung, liver or kidney and unsuitable for RT.
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Treatment strategy

The treatment strategy of all the patients was based on
National Comprehensive Cancer Network Guidelines.
Early-stage (T'1-2N0) disease was treated with RT alone.
Locally advanced-stage disease was treated with
combination of RT and concurrent chemotherapy (CCT).

The regimen of CCT was nedaplatin 80 mg/m? d 1 plus
5-flurouracil 500 mg/m? per day d 2-5 every 3 weeks. A
total of 2 cycles of CCT were applied during RT. If grade 3
to 4 hemopoietic, renal or hepatic disorder of Common
Terminology Criteria for Adverse Events appeared, CCT
was delayed until the disorder recovered to grade 1 or
disappeared, and the dose was decreased by 20% in the
subsequent cycles. CCT was terminated if delay time lasted
more than 2 weeks, or any grade 4 adverse events appeared
twice.

The RT of all patients was performed in conventional
fractionation. The target definition, delineation and dosage
of RT were based on the standard used in Sun Yat-sen
University Cancer Center (18). The 2-dimensional
conventional RT (2DCRT) consisted of two lateral
opposing facio-cervical fields to cover nasopharynx and the
upper cervical lymphatic drainage region, and a lower
anterior cervical field to cover the lower cervical region.
After a dose of 36-40 Gy irradiated, two opposing lateral
preauricular fields were used for the primary region, and
anterior split neck fields were used for the cervical region
instead. The primary tumor was given a total dose of 60-78
Gy, according to the tumor remission rate. In IMRT, a
total dose of 66-72 Gy was given to the gross tumor of
nasopharynx, 60-70 Gy to the positive neck lymph nodes,
60 Gy to the high-risk region, and 50-54 Gy to the
prophylactic irradiation region.

Assessment of CBC and variable definition

In each patient, CBC test was applied one week before RT
starting, once a week during RT, and one week after RT
completing. Hbyp was the Hb value before RT. Hbpg
was the mean of the weekly Hb value during RT. Hb,p
was the Hb value after RT. The diagnosis of anemia is
based on WHO's Hemoglobin thresholds, in which anemia
is defined as Hb<130 g/L (male) or 120 g/L (female) (19).
Continuous decline of Hb (Hb.) was defined as
Hbgr>Hbpp>Hb g NLR was the ratio of neutrophil
count to lymphocyte count. NLRy, - was the value of NLR
before RT. The cutoff value of NLR was 2.5, which was
determined by a receiver-operating characteristic (ROC)
analysis in our previous work (11). PLT 1 was defined
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as the mean of weekly PLT values during RT.
Thrombocytosis is the elevation of PL'T above the upper
normal range, which is 300x10%L for Chinese (20).

Follow-up

Follow-up after RT was made by telephone, letters or
outpatient interview trimonthly for the first 3 years,
semiannually for the 4th and 5th years, and annually
thereafter. All the patients were followed-up until death
from NPC or December 31, 2015, whichever came first.
Causes of deaths were determined through death
certificates, which were supplemented with medical records
if necessary.

To exclude deaths from causes other than NPC, we took
the 5-year DSS as the primary endpoint of this analysis.
The secondary endpoints were the 5-year local recurrence-
free survival (RFS) and 5-year distant metastasis-free
survival (MFS). The date to start calculating survivals was
defined as the date on which RT started.

Validation of prognostic score model and efficiency
comparison

A prognostic score model based on indexes of CBC was
established in our previous work (11). The prognostic
factors in this model included gender, age, T stage, N
stage, Hbpypr, Hbpy, NLRpp and PLT 1. The scoring
method of each factor is shown in Tuble 1. The prognostic
index (PI) was defined as the sum of the scores of all the
factors, and it ranged from 1 to 19. According to the PI, a
patient would be allocated into one of the three categories
with different clinical outcomes: low-risk patients (PI
=1-4), intermediate-risk patients (PI=5-11), and high-risk
patients (PI=12-19).

In this analysis, PI of each patient was calculated by
adding together the scores corresponding to his or her
prognostic factors. The patients were then divided into the
three categories we mentioned above, on basis of their PI.
Survivals of the three categories were calculated
respectively by a life-table method. The accuracy of the
prognostic score model was validated by comparing the 5-
year DSS of these three categories. The 5-year RFS and 5-
year MFS of the three categories were also compared,
respectively. The survival curves were depicted by a
Kaplan-Meier approach. And the difference in survivals was
assessed by a log-rank test among the three categories.
Before comparison, distribution of the baseline clinical
characteristics except matching variables among the three
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Table 1 Scoring method of the factors in the prognostic score
model based on complete blood count

Variables Points

Age (year)
<50 0
>50

Gender
Female 0
Male

T stage
T
T2
T3
T4

N stage
NO
N1
N2
N3

Hbpgr (9/0)
<130 (male) or <120 (female)

A WO N =

>~ N O

- O

>130 (male) or >120 (female)
Hbgp
No 0
Yes
NLRggr
<2.5 0
>2.5
PLTpgr (x10%L)
<300
>300 2

Hbpgr, hemoglobin during radiotherapy; Hbgp, continuous
decline of hemoglobin; NLRggy, neutrophil to lymphocyte ratio
before radiotherapy; PLTgy, platelet during radiotherapy.

categories was assessed by the Chi-square test to ensure
comparability.

Finally, we compared the prediction efficiency on 5-year
DSS of the prognostic score model with that of
UICC/AJCC TNM staging system (7th edition). ROC
curves of the two systems were depicted and the
comparison of area under curve (AUC) was made by the
methodology of DeLong ez a/. (21).

The statistical analysis was made by IBM SPSS Statistics
(Version 19.0; IBM Corp., New York, USA) and MedCalc
Statistical Software (Version 9.6.4.0; MedCalc Software
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bvba, Ostend, Belgium). Two-sided P<0.05 was considered
statistically significant. But for the multiple comparisons of
survivals among the three categories of patients, the P value
threshold was adjusted as 0.017 on basis of the Bonferroni
correction (22). The whole procedure of this study is
summarized in Figure 1.

Results
Clinical characteristics of patients

A total of 249 patients from the 863 Program No.
2006AA02Z4B4 were involved in this analysis. All the
patients completed their planned treatment. PI score was
calculated for each patient according to his or her
prognostic factors. Then the patients were divided into
three categories on basis of their PI scores. There were 25,
187 and 37 cases with low, intermediate and high risk for
death, respectively. Baseline clinical characteristics of
patients in the three categories are shown in Table 2.
Except factors in the prognostic score model (gender, age,
T stage, N stage, Hbpypr, Hbep, NLRppr and PLT ),
there was significant difference seen only on proportion of
those who received CCT, among the three categories of
patients. Fewer cases received CCT in the low-risk patients
than in the intermediate- and high-risk patients (76.0% vs.
96.7% vs. 97.3%, P<0.001).

Survival analysis and validation of model

The median follow-up time was 67 months (range, 5-105
months). The 5-year DSS of the low-, intermediate- and
high-risk patients were 96.0%, 79.1% and 62.2%,
respectively. The 5-year RFS of the low-, intermediate-
and high-risk patients were 100%, 90.4% and 86.5%,
respectively. And the 5-year MFS of the low-,
intermediate- and high-risk patients were 88.0%, 82.4%
and 73.0%, respectively. The results of survival calculation
are summarized in Table 3.

Through survival analysis, statistically significant
differences were seen in the 5-year DSS among the three
categories of patients. The 5-year DSS of the low- and
intermediate-risk patients was better than that of the high-
risk patients (P<0.001 and P<0.005, respectively). Though
statistical significance was not achieved, there was a trend
of better 5-year DSS in the low-risk patients, compared
with the intermediate-risk patients (P=0.049).

No statistical difference in 5-year RFS was seen among

WWW.cjcren.org Chin F Cancer Res 2016;28(5):467-477



Chinese Journal of Cancer Research, Vol 28, No 5 October 2016

471

IR

T e

TR

Figure 1 The entire procedure of this analysis. In our previous work, we had completed development and validation of a prognostic score

model based on complete blood count (CBC). To perform revalidation of the model through data of a prospective study, we allocated the

249 patients who were diagnosed as non-metastatic nasopharyngeal carcinoma (NPC) and consecutively enrolled in the 863 Program No.
2006AA02Z4B4 between December 27, 2006 and July 27, 2011 into three categories, according to the model. The 5-year disease-specific

survival (DSS) of the three categories of patients was compared for revalidating the accuracy. The prediction efficiency on 5-year DSS of

the model was also compared with that of the Union for International Cancer Control/American Joint Cancer Committee (UICC/AJCC)
TINM staging system (7th edition) to verify the superiority of the model to the TNM stage.

the three categories of patients. However, there was a trend
of better 5-year RFS in the low-risk patients, compared
with the intermediate-risk patients (P=0.034). Statistical
difference was not achieved in 5-year MFS among the three
categories. Survival curves of the three categories of

patients are summarized in Figure 2.

© Chinese Journal of Cancer Research. All rights reserved.

Comparison with TNM staging system

The prediction efficiency on 5-year DSS of our prognostic
score model was compared with that of UICC/AJCC
TNM staging system (7th edition). The ROC curves of the

two systems are shown in Figure 3. AUC of our prognosis
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Table 2 Clinical characteristics of patients in this study

No. of cases
Characteristics Low risk (N=25) Inter{ﬂiﬁlig% risk High risk (N=37) Ve P
Age (year) 48.020 <0.001
<50 20 138 6
>50 5 49 31
Gender 3.183 0.204
Female 9 50 6
Male 16 137 31
Karnofsky performance score 3.973 0.137
>80 22 148 25
<80 3 39 12
Pathologic type 0.689 0.708
Undifferentiated carcinoma 23 172 29
Non-keratinizing carcinoma 2 12 7
Squamous cell carcinoma 0 3 1
Clinical stage 77.240 <0.001
| 4 0 0
1l 13 15 0
1 8 103 15
\% 0 69 22
T stage 32.723 <0.001
T1 10 7 1
T2 8 36 3
T3 7 80 21
T4 0 64 12
N stage 50.694 <0.001
NO 16 26 0
N1 9 64 3
N2 0 87 24
N3 0 10 10
Hbpgr (9/1) 18.946 <0.001
<130 (male) or 120 (female) 5 107 11
>130 (male) or 120 (female) 20 80 26
Hbep 3.103 0.212
No 22 150 26
Yes 3 37 11
NLRggr 11.895 0.003
<25 20 115 14
>2.5 5 72 23
PLTpgr (x10%L) 11.552 0.003
<300 25 187 35
>300 0 0 2
Concurrent chemotherapy 19.821 <0.001
Yes 19 181 36
No 6 6 1
Intensity-modulated radiotherapy 2.940 0.230
Yes 8 55 6
No 17 132 31

Hbpgr, hemoglobin during radiotherapy; Hbgp, continuous decline of hemoglobin; NLRggy, neutrophil to lymphocyte ratio before
radiotherapy; PLTgr, platelet during radiotherapy.
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Table 3 The 5-year OS, DSS, RFS and MFS of the three categories of patients
Low risk Intermediate risk High risk

Variables

2DCRT IMRT Total 2DCRT IMRT Total 2DCRT IMRT Total
Case No. 17 8 25 132 55 187 31 6 37
Death No. 0 1 1 32 9 41 14 1 15
5-year OS (%) 100 87.5 96.0 75.8 83.6 78.1 54.8 83.3 59.5
Cancer death No. 0 1 1 31 8 39 13 1 14
5-year DSS (%) 100 87.5 96.0 76.5 85.5 79.1 58.1 83.3 62.2
Local recurrence No. 0 0 0 14 4 18 5 0 5
5-year RFS (%) 100 100 100 89.4 92.7 90.4 83.9 100 86.5
Distant metastasis No. 2 1 3 25 8 33 9 1 10
5-year MFS (%) 88.2 87.5 88.0 81.1 85.5 82.4 71.0 83.3 73.0

2DCRT, 2-dimensional conventional radiotherapy; IMRT, intensity-modulated radiation therapy; OS, overall survival; DSS, disease-
specific survival; RFS, local recurrence-free survival; MFS, distant metastasis-free survival.

Figure 2 Kaplan-Meier survival curves for the three categories of patients. (A) Disease-specific survival (DSS) curves. The 5-year DSS of

the low- and intermediate-risk patients was better than that of the high-risk patients (P<0.001 and P<0.005, respectively). There was a trend

of better 5-year DSS in the low-risk patients, compared with the intermediate-risk patients (P=0.049); (B) Local recurrence-free survival

(RFS) curves. No statistical difference in 5-year RFS was seen among the three categories of patients. But there was a trend of better 5-year

RFS in the low-risk patients, compared with the intermediate-risk patients (P=0.034); (C) Distant metastasis-free survival (MFS) curves.

Statistical difference was not achieved in 5-year MFS among the three categories.

score model was larger than that of the 7th edition of
UICC/AJCC TNM stage (0.726 vs. 0.661, P=0.023).

Discussion

CBC is a practical laboratory examination which is now
routinely performed, but it had the capabilities to reflect
the biological characteristics of tumor cells indirectly. As
we know, Hb is the main natural carrier of oxygen in blood
(23). And hypoxia in microenvironment of tumor cells
is known as one of the main causes of acquired
radioresistance, which can bring poor local control (24). So
decrease of blood Hb concentration might result in hypoxia
and radioresistance. In fact, Hb decline has been proved to
be an independent risk factor of poor clinical outcome for
cancer patients treated with RT, not only in NPC (12,25-
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27). Moreover, it has been revealed by laboratory studies
that inflammatory cells, such as neutrophils, lymphocytes
and platelets, could enhance the proliferating and
metastatic abilities of tumor cells (28). And metastatic
ability of tumor cells is considered to play an important
role in distant metastasis of NPC (29). Hence, elevated
level of these inflammatory cells might affect prognosis
adversely. That has already been demonstrated by many
clinical studies in a series of solid tumors including NPC
(13,14,30-33). In a word, combining CBC with TNM stage
is very useful for building a more accurate predicting
system of NPC patients' individualized outcomes.
Recently we published a prognostic score model for
predicting the 5-year DSS of patients diagnosed with non-
metastatic NPC (11). The model was a combination of T
and N stage of the tumor, gender and age of a patient, and

Chin J Cancer Res 2016;28(5):467-477
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Figure 3 Receiver-operating characteristic (ROC) curves of the
score model and the TNM stage. Area under curve (AUC) of our
prognosis score model was larger than that of the 7th edition of

TINM stage (0.726 vs. 0.661, P=0.023).

CBC indexes. Current UICC/AJCC staging systems of
cancer do not incorporate the functional factors, especially
CBC, as the model does (9). Furthermore, not only did we
involve the static values of CBC such as Hbpp1, but we also
involved the dynamic changes like Hbp,. In our previous
study, the model was verified in an independent cohort of
patients treated with non-IMRT technique to have higher
prediction efficiency than TNM stage through comparison
of AUC of ROC curves (0.697 vs. 0.619, P<0.001) (11). In
this analysis, a similar result was achieved in another cohort
of patients, which consisted of those treated with non-
IMRT technique and those treated with IMRT. The AUC
for the model and TNM stage were 0.726 and 0.661
(P=0.023), respectively. These results indicated that the
model might be generalizable to a new and independent
population of patients, and applicable even in the era of
IMRT.

Nowadays the standard treatment for locoregionally
advanced NPC was CCRT (34). The treatment effect is
relatively ideal (1). However, local recurrence (5-year
recurrence rate, 13.9%) and distant metastasis (5-year
metastasis rate, 12.8%) still exist (35). Particularly, distant
metastases are the major causes of failure. More than 30%
of the patients with locoregionally advanced diseases
eventually died of distant failure (2). The prompt
appearance and progression of distant metastases after RT
indicated that the potential subclinical micrometastases
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might already exist at diagnosis. And the intensity of CCT
which mainly aims to enhance the radiosensitivity of the
primary tumor might not be effective enough to eradicate
the subclinical metastases. A more intensive systemic
therapy such as ACT might be needed. But a certain
conclusion of the impact of ACT on locoregionally
advanced NPC is still unable to make, through the results
of the studies so far (36-38). And ACT plus CCRT was
proved to cause more acute adverse reactions such as severe
bone marrow suppression and gastrointestinal reactions,
compared with CCRT alone (38).

These facts all highlight the importance of making
individualized treatment strategies, in which patients really
at high risk for distant metastasis and death are given ACT.
Yet an individualized risk-prediction model which could
classify NPC patients, especially those with the same
clinical stage, into populations with different levels of risk is
an essential prerequisite for individualized treatment. Our
CBC-based score model divided non-metastatic NPC
patients into three categories with low, intermediate and
high risk for death. In our previous study, the three
categories of patients appeared to be have different 5-year
DSS (96% vs. 78% wvs. 52%, P<0.001 between any two
categories) (11). We repeated external verification of the
model through data of a prospective study this time.
Though statistical difference was not achieved in 5-year
DSS between the low-risk patients and the intermediate-
risk patients (96.0% wvs. 79.1%, P=0.049). The low-and
intermediate-risk patients were both seen to have better 5-
year DSS than the high-risk patients (96.0% vs. 62.2%,
P<0.001; 79.1% wvs. 62.2%, P=0.005). The results of this
analysis provided evidences that the model was accurate in
estimating DSS. And the high-risk patients in the model
might be the suitable population for ACT after radical RT.
In other words, our model could help to pick out those who
would benefit from ACT.

Actually, some oncological physicians also established
models to determine who should be applied ACT, such as
the model of Chen et 4/. on basis of age, N stage, Hb and
lactate dehydrogenase (39). Nevertheless, compared with
these models, our model has several advantages. First of all,
as we know, prospective data do not have limitations like
retrospective data, such as selection bias and information
bias. The model involved predictors representing
anatomical regions of tumor invasion, clinical features of
the patients, radioresistant and metastatic abilities of cancer
cells, which confer it greater power on predicting
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prognosis. Additionally, the scoring method of our model is
quantitative and user-friendly, which is also a strength.

Indeed, there were some limitations to be acknowledged.
First, not all the patients in this analysis received IMRT.
But in this analysis, there was no difference between the
patients treated with IMRT and the ones treated with
2DCRT, either in the 5-year DSS (85.5% wvs. 75.6%,
P=0.067) or in the 5-year overall survival (OS, 84.1% uvs.
74.4%, P=0.079). Actually, though IMRT has superiorities
in improving local control and reducing late toxicities,
compared with 2DCRT, its impact on the DSS or the OS
remains controversial through studies up to now (40,41).
Second, as we discussed above, EBV-DNA was one of the
important risk factors for the prediction of distant
metastasis and should be taken into consideration.
However, EBV-DNA was not included in this analysis
largely due to laboratory conditions at that time. And
involvement of the genes, the expression of which was
related to inherited radioresistance, such as
deoxyribonucleic acid-dependent protein kinase, might
improve the prediction capacity of our model. Third, it was
a single-institutional study with a small size of sample. The
difference between the low-and the intermediate-risk
patients in the 5-year DSS might be a false-negative result
caused by the small sample size. To promote the
popularization of the model, a further multi-center
prospective study in a large scale of patients treated with
IMRT is being conducted by us to resolve these
shortcomings.

Conclusions

We revalidated the CBC-based prognostic score model
built in our previous work through data of a prospective
study. The model was also proved to be superior to TNM
staging system on prediction efficiency. The model may be
useful to clinicians for improving prediction of individual
outcomes and screening patients potentially suitable for
subsequent ACT.
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