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Introduction: The incidence of naso-
pharyngeal cancer (NPC) is high, with 
new cases accounting for 5.2% of all 
malignancies in Indonesia. Most cases 
are detected at an advanced stage, 
and recurrences are common. Vascu-
lar endothelial growth factor (VEGF) 
and osteopontin (OPN) are important 
markers in tumorigenesis that serve 
as prognostic predictors. This study 
aims to determine the correlation of 
VEGF and OPN expression with 3-year 
progression-free survival (PFS).
Material and methods: This retro-
spective cohort study analyzed 155 
patients with locally advanced NPC. 
Data were obtained from medical re-
cords between 2015 and 2017. The 
locally advanced sample of this dis-
ease that met the inclusion criteria 
was stained with H&E before being 
prepared in a paraffin block. Further-
more, the immunohistochemistry 
staining results for VEGF and OPN 
were observed with ImageJ 1.50i and 
calculated semi-quantitatively using 
the histoscore.
Results: The 3-year PFS obtained was 
39%, with a median of 23 months. 
Vascular endothelial growth factor 
expression was detected in 113 of 155 
samples (72.9%), while positive OPN 
expression was discovered in 99 of 
155 samples (63.8%). There was a cor-
relation between VEGF (p = 0.747) and 
OPN expression (p = 0.584) and 3-year 
PFS. Positive VEGF and OPN expression 
in the subgroup of patients with stage 
IVB and N3 tumors was related to im-
proved 3-year PFS (p < 0.05). This was 
similar to the positive VEGF expression 
in the subgroup of patients receiving 
neoadjuvant chemotherapy (p < 0.05). 
Conclusions: Vascular endothelial 
growth factor and OPN remained po-
tential prognostic predictors in NPC. 
Patients with positive VEGF and OPN 
expression in N3, IVB, and neoadju-
vant treatment had significantly im-
proved 3-year PFS.

Key words: nasopharyngeal carcino-
ma, 3-year PFS, prognostic study, bio-
markers.
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Introduction

Nasopharyngeal cancer (NPC) is reported to be endemic in South China 
and Southeast Asia, particularly in Indonesia, accounting for 5.2% of all doc-
umented cancer cases [1]. Radiation is the primary treatment strategy for 
NPC, and when combined with chemotherapy, it helps reduce micrometas-
tasis and the tumor’s susceptibility to radiation [2]. Despite radiation tech-
nology being a curative treatment of locally progressed NPC, the recurrence 
rate remains significant [3]. In Indonesia, the 2-year head and neck cancer 
recurrence rate reached 50%, with 47.69% of patients dying within 2 years 
after treatment [4].

Overall survival is the gold standard for measuring outcome status in 
many NPC studies. However, this is often challenging since OS analysis re-
quires a large sample size and a longer monitoring period [5]. By analyzing 
recurrence as an indication of outcome status, Prentice’s criteria stated that 
2- and 3-year progression-free survival (PFS) rates are valid as a substitute 
for OS [6].

Clinical prognostic factors based on existing tumor-node-metastasis (TNM) 
assessments are insufficient to stratify patients for the benefit of adjuvant 
chemotherapy, particularly in patients with complete and partial responses. 
Vascular endothelial growth factor (VEGF) and osteopontin (OPN) are two bio-
molecular markers that have been adequately studied for malignancy, includ-
ing NPC. They are also linked to tumorigenesis capabilities such as tumor cell 
proliferation, angiogenesis, and the invasive nature of tumor and metastasis. 
Vascular endothelial growth factor expression was elevated in various solid 
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tumors, including NPC. It was also linked to a poor progno-
sis due to the greater likelihood of tumor cells spreading to 
surrounding tissues [7–11]. Snitcovsky et al. [12] reported 
that OPN expression in NPC patients before therapy was 
considerably higher in cases with a more advanced stage 
based on tumor size (T) from TNM classification. Mean-
while, those with lower OPN expression had better survival 
and therapeutic outcomes. Despite a few studies suggest-
ing a correlation between the two biomarkers and tumor 
progression, their participation in therapeutic outcome and 
survival was considered insufficient.

This study, which included a significant number of NPC 
patients from endemic countries such as Indonesia, was 
conducted to determine when the relationship of VEGF 
and OPN with 3-year PFS can potentially be a prognostic 
predictor. The administration of adjuvant chemotherapy 
has been shown to improve PFS in NPC. It is hypothesized 
that these biomarkers can be used to stratify patients who 
will benefit from post-radiotherapy adjuvant chemothera-
py [13, 14]. Individuals with a low PFS may be candidates 
for neoadjuvant chemotherapy when these biomarkers 
can predict the PFS of NPC patients. Therefore, this study 
aims to identify a correlation between VEGF and OPN  
expression and 3-year PFS as a recurrence measure.

Material and methods

Population and data collection

The targeted population in this study comprised pa-
tients with locally advanced nasopharyngeal carcinoma 
treated in Cipto Mangunkusumo National General Hospi-
tal (RSCM) in the period 2015–2017. The location includ-
ed the Oncology Clinic, medical record center, anatom-
ical pathology laboratory, and radiology center of RSCM. 
Data were collected from April to December 2020 based 
on medical records and pathology specimens (paraffin 
block) obtained from patients with nasopharyngeal carci-
noma between January 2015 and 2017. Before collecting 
data from included individuals, informed consent was ob-
tained, and for the deceased, consent was gained from the 
rightful relatives. The following are the inclusion criteria:
•	 patients aged above 18 years and not pregnant,
•	 histopathology examination showed locally advanced 

nasopharyngeal carcinoma without metastasis,
•	 chemoradiation with a platinum-based radiosensitizer 

was administered over 7 to 8 weeks, and the cumulative 
dose of cisplatin of 200 mg/m2,

•	 eligible for neoadjuvant or adjuvant chemotherapy,
•	 no history of anti-VEGF treatment,
•	 complete and partial remission after chemoradiation 

therapy (objective response rate).
The exclusion criteria were incomplete medical record 

data, inadequate pathological specimens, and multiple 
malignancies. According to Irawan et al. [4], the sample 
size for investigating the 3-year PFS was 93.. Furthermore, 
the size which shows the relationship of VEGF and OPN 
expression with 3-year PFS was calculated referring to the 
same study [4, 15].

Z
 
(type I error of 5%) and Z

  
(type II error of 10%) 

were 1.96 and 1.28. The duration of the observation was  

36 months. According to Irawan et al., the estimated 3-year 
PFS was 40%, and the hazard (λ) was 60%. Therefore, the 
necessary sample size was at least 152 for both groups. Ta-
ble 1 shows the results of the subject number calculation.

Measurement of vascular endothelial growth 
factor and osteopontin expression

Histopathological slides of eligible samples were stained 
with hematoxylin-eosin for rechecking. Afterwards, immu-
nohistochemical (IHC) staining for VEGF (Figure 1) mea-
surement was performed with mouse VEGF (C-1: sc-7267 
Santa Cruz monoclonal antibody with 1: 100 dilution).  
It is important to note that IHC staining for OPN (Figure 2) 
was performed with OPN AKm2A1 Santa Cruz monoclonal 
antibody (1 : 100 dilution). The observers were two ana-
tomical pathologists blinded to the clinical data of each 
IHC slide. Using ImageJ 1.50i, the observers calculated the 
intensity of IHC staining with Allred criteria and the histo-

Table 1. Number of subject quantifications

Parameters λ1 (low/negative 
expression)

λ2 (high/positive 
expression)

n Total N

VEGF 0.4 0.7 76 152

OPN 0.4 0.8 53 76

λ – the hazard, OPN – osteopontin, VEGF – vascular endothelial growth factor

Fig. 1. Vascular endothelial growth factor immunohistochemistry 
staining of sample 1504359

Fig. 2. Osteopontin immunohistochemistry staining of sample 1504359
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score (h-score) semi-quantitative method. This method of 
IHC staining was previously conducted by Irawan et al. [4].

 
Data analysis

Data were analyzed with SPSS software version 20.  
The association of VEGF and OPN expression with 3-year 
PFS was presented using the Kaplan-Meier curve and log-
rank test. The threshold of statistical significance (α value) 
was less than 0.05 (p < 0.05).

Ethical approval 

Telephone calls or home visits were conducted in pa-
tients with previously unknown clinical outcomes. The 
FKUI-RSCM (Faculty of Medicine Universitas Indone-
sia-RSCM) Research Ethical Committee approved the 
study with the reference number KET.869/UN2.F1/ETIK/
PPM.00.02/2020. The procedures were conducted accord-
ing to the Declaration of Helsinki and complied with the 
ethical regulations. Finally, written informed consent was 
obtained from every subject.

Limitation of the study

This study was funded by research grant No. NKB-900/
UN2.RST/HKP/05/00/2020 by PUTI Prosiding Universitas 
Indonesia. The authors are grateful to the parties that con-
tributed to the results, including the medical and adminis-
trative staff of RSCM. 

Although this study was the first retrospective cohort 
study evaluating the relationship of 3-year PFS of locally ad-
vanced NPC with VEGF and OPN expression, it was conduct-
ed at a national referral hospital in Indonesia. This study has 
heterogenous therapy regimens including cytostatic agents 
and radiation techniques, as well as uneven distribution of 
subjects in each group. There are particularly few individuals 
in the adjuvant chemotherapy group. However, there are 
currently no established cut-off values for measuring OPN 

and VEGF expression, resulting in variable clinical results 
from VEGF and OPN studies. Other than VEGF and OPN 
expression in the cancer mass, the serum levels of these 
biomarkers are additional prognostic factors that were not 
analyzed. This study only includes samples with a complete 
and partial response to the therapy (“responder”) evaluated 
using Response Evaluation Criteria in Solid Tumors. Further 
study on VEGF and OPN expression in subjects with progres-
sive and stable disease could hold valuable information to 
complete our understanding of these biomarkers.

Results

Sample characteristics

The targeted population included 416 patients regis-
tered in RSCM. However, some were excluded for various 
reasons related to the inclusion and exclusion criteria.  
Figure 3 shows the sample selection flowchart.

The selected samples were 155 patients, but 14 of them 
could not be contacted. Since events could not be ob-
served in those 14 patients, the analysis was conducted 
based on the information until their last clinical visit. Loss-
to-follow-up information was incorporated into the sen-
sor. In general, the clinical characteristics of the patients 
are listed in Table 2.

Other clinical and pathological characteristics that po-
tentially became confounding variables were analyzed 
using bivariate analysis (Table 3), followed by multivari-
ate analysis (Table 4) for the data with p < 0.25, includ-
ing age and body mass index (BMI). The change in hazard 
ratio was less than 10%; hence, age and BMI were not 
confounding variables when analyzing the relationship  
of VEGF and OPN expression with 3-year PFS in patients 
with locally advanced nasopharyngeal carcinoma, as well 
as undergoing platinum-based chemoradiation.

Association between vascular endothelial growth 
factor and osteopontin expression and 3-year 
progression-free survival

Figure 4 shows that the median 3-year PFS in patients 
with locally advanced NPC was 23 months. The 3-year PFS 
and OS were 39% and 49.5%, with standard errors (SE)  
of 4% and 5.6%, respectively. The proportion of positive 
and negative VEGF patients was 72.9% (113) and 63.8% 
(99). According to Figure 5, the Kaplan-Meier curve showed 
that the 3-year PFS rates of patients with positive and 
negative VEGF were 40% (SE of 5%) and 36% (SE of 8%), 
respectively, with a log-rank p-value of 0.746. Meanwhile, 
those with positive and negative OPN were 41% (SE of 6%) 
and 35% (SE of 7%), respectively, with a log-rank p-value 
of 0.584 (Figure 6).

Subgroup analysis

A subgroup analysis was conducted for factors that 
might affect the 3-year PFS in patients with locally ad-
vanced NPC. These factors included stage of the disease,  
T category, nodal involvement category (N), type of therapy, 
and therapeutic response. The analysis results are shown in 
Figures 7 and 8 with VEGF and OPN expression, respectively. 

Fig. 3. Sample selection flowchart of the study
IHC – immunohistochemical, RSCM – Cipto Mangunkusumo National General 
Hospital

Nasopharyngeal carcinoma registry from histopathology lab of RSCM 
(2015–2017) n = 416 

EMedical record investigation and paraffin block preparation n = 384 

Accessible medical record n = 213

Selected patients with locally advanced nasopharyngeal carcinoma n = 155

Excluded: 
Multiple malignancies  n =11 
Age < 18 years  n = 21 

Excluded: 
Unavailable paraffin blocks  n = 34 
Unavailable pathological slides  n = 62 
Suboptimal tumor mass for IHC analysis  n = 36 
Inaccessible medical record  n = 39 

Excluded: 
Inadequate medical record information  n = 52 
Suffering from other malignancies  n = 6 
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In patients with the N3 nodal involvement category, pos-
itive VEGF and OPN expression was significantly associated 
with improved 3-year PFS compared to those with negative 
VEGF and OPN expression. Furthermore, the log-rank values 
for VEGF and OPN were p = 0.025 and p = 0.008, respective-
ly. A similar significant association was also discovered in 

Table 3. Bivariate analysis of potential confounding variables and 
3-year progression-free survival

Parameters 3-year PFS 

HR (CI 95%) p-value

Age

< 60 years Ref.

≥ 60 years 1.378 (0.844–2.250) 0.200

Gender

Female Ref.

Male 1.078 (0.670–1.735) 0.756

BMI

Normal (18.5–22.9) Ref.

Underweight (< 18.5) 1.094 (0.642–1.866) 0.740

Overweight and obesity (> 23) 0.669 (0.412–1.085) 0.103

Hemoglobin

Non-anemic Ref.

Anemic 0.974 (0.642–1.477) 0.901

NPC stage

III Ref.

IV A 1.048 (0.516–2.129) 0.896

IV B 0.981 (0.463–2.080) 0.960

Therapy

Chemoradiation Ref.

Neoadjuvant chemotherapy 0.788 (0 .488–1.272) 0.329

Adjuvant chemotherapy 1.201 (0.681–2.119) 0.526

Therapeutic response

Complete remission Ref.

Partial remission 0..937 (0.564–1.556) 0.802

BMI – body mass index, HR – hazard ratio, NPC – nasopharyngeal cancer,  
PFS – progression-free survival

Table 4. Multivariate analysis and change of adjusted hazard ratio 
for vascular endothelial growth factor and osteopontin expression

Parameters HR (CI 95%) Delta HR (%)

VEGF expression

Crude HR 0.926 (0.584–1.473)

Adjusted HR

BMI 0.955 (0.599–1.521) 3.4

Age 0.962 (0.604–1.534)

OPN expression

Crude HR 0.887 (0.580–1.358)

Adjusted HR

BMI 0.919 (0.599–1.409) 5.2

Age 0.939 (0.611–1.443)

BMI – body mass index, HR – hazard ratio, OPN – osteopontin, VEGF – vascular 
endothelial growth factor

Table 2. Clinical characteristics of study samples

Parameters Total 
(n = 155)

Age, average (SD)
Range, n (%)

47 (14.2)

< 60 years 123 (79.4)

≥ 60 years 32 (20.6)

Gender, n (%)

Male 113 (72.9)

Female 42 (27.1)

BMI, average (SD)
Category, n (%)

21.8 (4.1)

Normal 68 (43.9)

Overweight and obesity 54 (34.8)

Underweight 33 (21.3)

Hemoglobin, average (SD)
Category, n (%)

12.5 (1.7)

Anemic 81 (52.3)

Non-anemic 74 (47.7)

Histopathological category, n (%)

Non-keratinized squamous cell carcinoma 153 (98.7)

Keratinized squamous cell carcinoma
T category, n (%)

2 (1.3)

T1 4 (2.6)

T2 26 (16.8)

T3 13 (8.4)

T4 112 (72.3)

N category, n (%)

N0 10 (6.5)

N1 21 (13.5)

N2 77 (49.7)

N3 47 (30.3)

NPC stage, n (%)

IVA 87 (56.1)

IVB 50 (32.3)

III 18 (11.6)

Therapy, n (%)

Chemoradiation 80 (51.6)

Neoadjuvant chemotherapy and chemoradiation 51 (32.9)

Chemoradiation and adjuvant chemotherapy 24 (15.5)

Radiation technique, n (%)

IMRT 86 (55.5)

2D 36 (23.2)

3D 33 (21.3)

Therapeutic response

Complete remission 119 (76.8)

Partial remission 36 (23.2)

VEGF expression

Positive 113 (72.9)

Negative 42 (27.1)

OPN expression

Positive 99 (63.8)

Negative 56 (36.2)

BMI – body mass index, IMRT – intensity-modulated radiation technique,  
N – nodal involvement, NPC – nasopharyngeal cancer, OPN – osteopontin,  
SD –standard deviation, T – tumor size, VEGF – vascular endothelial growth factor
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the stage IVB group with log-rank values of p = 0.024 and  
p = 0.004 for VEGF and OPN, respectively. Sufferers under-
going neoadjuvant chemotherapy (NAC) followed by chemo-
radiation showed a significant association (p = 0.004) be-
tween positive VEGF expression and improved 3-year PFS 
compared to those with negative VEGF expression. 

Discussion

This retrospective cohort study involved 155 patients 
with locally advanced NPC, most of whom were male 
(72.9%). This corresponded to the epidemiological profile 
of this disease, which is acknowledged to occur more of-
ten in males than females, with a ratio of 2–3 : 1 [16, 17]. 
Furthermore, the factors responsible for the gendered ten-
dency are poorly understood. It might be associated with 
lifestyle and occupation, with males being more likely to 
be exposed to carcinogens, such as chemical compounds 
in cigarettes, ashes, chemical gases, formaldehyde, wood 
vapor, and burn residues in their working places [18–20].

The respondents’ mean age was 47 years, with 79.4% 
(123 patients) below 60 years. In low-prevalence areas, NPC 

Fig. 4. 3-year progression-free survival in 155 patients with locally 
advanced nasopharyngeal cancer
PFS – progression-free survival
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Fig. 5. 3-year progression-free survival based on vascular endotheli-
al growth factor expression
PFS – progression-free survival, VEGF – vascular endothelial growth factor
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Fig. 6. 3-year progression-free survival based on osteopontin  
expression
OPN – osteopontin, PFS – progression-free survival
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OPN expression 
Negative Positive

p = 0.584

3-year PFS HR (95% CI) p-value
Stage III 1.199 (0.298–4.832) 0.798 
Stage IV A 1.538 (0.749–3.158) 0.021 
Stage IV B 0.421 (0.198–0.892) 0.024 
T1–T2 1.056 (0.381–2.922) 0.917 
T3–T4 0.871 (0.516–1.47) 0.605 
N0–N2 1.448 (0.77–2.724) 0.251 
N3 0.424 (0.2–0.899) 0.025 
Chemoradiation 2.111 (0.986–4.52) 0.054 
NAC + chemoradiation 0.311 (0.142–0.682) 0.004 
Chemoradiation + adjuvant 0.857 (0.311–2.365) 0.766 
Complete remission 0.9 (0.531–1.525) 0.696
Partial remission 1.034 (0.393–2.723) 0.945

Fig. 7. Subgroup analysis for vascular endothelial growth factor expression
VEGF expression: negative vs. positive 
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3-year PFS HR (95% CI) p-value
Stage III 2.099 (0.4–11.022) 0.381
Stage IV A 1.355 (0.765–2.409) 0.298
Stage IV B 0.329 (0.156–0.694) 0.004
T1–T2 1.079 (0.37–3.151) 0.889
T3–T4 0.851 (0.534–1.357) 0.498
N0–N2 1.344 (0.787–2.297) 0.279
N3 0.362 (0.172–0.764) 0.008
Chemoradiation 1.302 (0.704–2.408) 0.4
NAC + chemoradiation 0.495 (0.229–1.068) 0.073
Chemoradiation + adjuvant 0.88 (0.326–2.376) 0.801
Complete remission 1.01 (0.622–1.641) 0.968
Partial remission 0.55 (0.223–1.357) 0.195

incidence increases with age. Meanwhile, in high-preva-
lence areas, it rises significantly after 30 years and peaks 
at 40–59 years. This is due to the long latent period of 
Epstein-Barr virus (EBV) infection as one of the most pre-
dominant risk factors [21, 22]. The latent, asymptomatic 
period could be 20–25 years, and the malignant transfor-
mation involving oncogene activation and reduced tumor 
suppressor gene occurs thereafter [23].

Most of the respondents had T4, followed by T2, T3, and 
T1, consisting of 112, 26, 13, and 4 patients, respectively.  
The majority came with lymph-node involvement, and 
most of the cases were N2, followed by N3, N1, and the 
fewest N0, comprising 77, 47, 21, and 10 patients, respec-
tively. Clinically, most patients (88.4%) had stage IV. This 
result is consistent with Meidani et al. [24], who stated 
that most of the subjects had stage IVA and IVB, represent-
ing the presence of delayed diagnosis and therapy. This 
could be due to the long asymptomatic period, nonspe-
cific symptoms, and lack of awareness regarding the early 
symptoms of NPC. Fles et al. [25] found that the average 
delay of therapy was 6 months, attributable to environ-
mental, cultural, religious, and socioeconomic factors.

It was reported that most patients (76.8%) had com-
plete remission, while the rest had partial remission. This 
is in contrast to Dwijayanti et al. [26], who reported that 
the rates of complete remission, partial remission, and 
progressive disease of locally advanced NPC patients un-
dergoing neoadjuvant chemotherapy followed by chemo-
radiation were 33.7%, 45.2%, and 21.2%, respectively. This 
is due to the different therapeutic schemes, including 
the adjuvant chemotherapy and radiation technique. It 
was observed that the patients experiencing complete 
remission were mostly treated with the most recent and 
well-established intensity-modulated radiation technique 
(IMRT). However, the lower proportion of patients in this 
study with partial remission occurred because only a few 
patients underwent systemic therapy as an addition to the 
primary treatment. 

This study showed that the 3-year PFS in patients with 
locally advanced NPC was relatively low at 39% (SE 4%). 
Furthermore, half of them experienced cancer-related 
events within 23 months. Irawan et al. [4] also reported 
a similar result, the 2-year PFS in head and neck cancer 
being 50%. However, the PFS rate in this study was sig-
nificantly lower than in another high-prevalence country, 
namely China, where the 5-year PFS in 332 NPC patients 

was 85.8% [27]. This might be related to the difference in 
therapeutic regimens, schemes, and radiation techniques 
involving those using 2D/3D techniques and IMRT. The in-
tensity-modulated radiation technique was recommended 
to minimize the side effect of radiation to the surrounding 
tissues so that the optimal dose could attain the prima-
ry tumor location [28]. In this study, not all patients with  
T of N3 or T4 underwent neoadjuvant chemotherapy. 
Meanwhile, Peng et al. [29] and Liu et al. [30]. stated that 
stage T3 or N4 patients benefited from induction chemo-
therapy or neoadjuvant. This implies that systemic thera-
py is required to control the recurrence of PFS, specifically 
distant metastasis.

A more objective approach was used to detect VEGF and 
OPN expression. Various methods can be used to identify 
VEGF and OPN. Vascular endothelial growth factor can 
also be determined with the quantitative enzyme-linked 
immunosorbent assay (ELISA) method or the chemilumi-
nescence enzyme-linked immunosorbent assay (CL-ELISA) 
in addition to the technique used in this study [31, 32]. Os-
teopontin, on the other hand, can be detected using a tis-
sue microarray with a manual tissue arrayer or by measur-
ing its plasma levels with an ELISA [33, 34]. Some studies 
have used a qualitative approach, interpreting VEGF and 
OPN expression as low and high. In contrast, others have 
only used immunoreactive scores, calculating the per-
centage and intensity of the stained cells. This study used 
a semi-quantitative approach, scoring the intensity and 
percentage of stained cells with an h-score. The method 
could represent the VEGF and OPN expression more ob-
jectively in samples [24]. The proportion of patients with 
positive VEGF and OPN was 72.9% (113 out of 155 patients) 
and 63.8% (99 out of 155 patients), respectively, according 
to previous studies. Krishna et al. [9] reported that high 
positive VEGF expression was discovered in 67% of cas-
es. Meanwhile, Qin et al. [35] reported high positive OPN 
expression in 97% of nasopharyngeal aspirate specimens.

According to the Kaplan-Meier analysis, the expres-
sion levels of VEGF and OPN were not significantly asso-
ciated with 3-year PFS in patients with locally advanced 
NPC. This is in contrast to Pan et al. [9], who stated that 
high VEGF expression was a worse prognostic factor for 
survival, disease-free survival, and locoregional control. 
Hou et al. [34] also reported that OPN expression was as-
sociated with high recurrence in bone, a high metastatic 
rate, and low survival. The difference between this result 

Fig. 8. Subgroup analysis for osteopontin expression
HR – hazard ratio, OPN – osteopontin, PFS – progression-free survival
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and those previous studies was due to variations in sev-
eral aspects, including the clinical staging of NPC, clinical 
outcomes evaluated, the measurement method of VEGF 
and OPN expression, and therapy regimens. The samples 
only involve locally advanced NPC patients, and most have 
positive OPN and VEGF expression. Variability of these 
expression levels in early-stage NPC results in a different 
relationship with 3-year PFS. This study’s measurement 
of VEGF and OPN expression using the h-score is a more 
objective approach and could be one of the reasons for 
obtaining different results from others. Types of radiation 
techniques and cytostatic regimens also contribute to 
therapeutic outcomes and PFS. The majority, 77 patients 
(49.7%), received chemoradiation therapy, while the re-
maining 54 (34.8%) were administered the combination of 
chemoradiation and neoadjuvant chemotherapy, and only 
24 (15.5%) were treated with adjuvant therapy. Cisplatin, 
fluorouracil (5FU), or carboplatin was used in chemother-
apy, while cisplatin paclitaxel was employed in induction. 
These chemotherapy dosages are calculated based on pa-
tients’ body surface area. The dose of cisplatin used was 
100 mg/m2 and that of fluorouracil (5FU) was 1000 mg/m2. 
The majority of patients (55.5%) underwent chemoradi-
ation with IMRT, but in the remaining 33 (21.3%) and 36 
(23.2%), 3D and 2D technique, respectively, was used. 
A meta-analysis showed that IMRT resulted in significantly 
better overall survival, local recurrence-free survival, and 
PFS compared with 3D/2D technique [36]. Therefore, it is 
necessary to conduct a further study involving early-stage 
NPC, a more homogeneous group of therapy regimens, 
and a more objective and standardized measurement 
method of VEGF and OPN expression.

The subgroup analyses showed that positive VEGF 
and OPN expression was significantly associated with 
improved 3-year PFS compared with those with negative 
expression in subjects with T of N3 and clinical staging 
of IVB. This is due to the therapy regimen administered 
in each group, in which those with more advanced stag-
es were treated more aggressively. Furthermore, positive 
VEGF expression also had a significant relationship with 
more favorable 3-year PFS in a subgroup of those under-
going neoadjuvant chemotherapy followed by chemoradi-
ation. These findings were not significantly different from 
other studies, showing that induction or neoadjuvant che-
motherapy could improve disease-free survival [37–39]. 
A meta-analysis by Chen et al. [37] also proved that neo-
adjuvant chemotherapy improved distant-metastasis sur-
vival [39]. 

Some patients, such as those with a tumor stage of T4, 
benefited from neoadjuvant chemotherapy followed by 
chemoradiation due to the reduced risk of distant metas-
tasis. This is similar to Peng et al. [29], who stated that 
tumor response to neoadjuvant chemotherapy could be 
a strong prognostic predictor and help to develop an in-
dividual therapeutic strategy for patients with locally ad-
vanced NPC. In addition to the standard therapy applied 
in Indonesia, and the availability of cytostatic agents for 
NPC, the low PFS in the country could also be attributable 
to the limited medical access as some cytostatic regimens 
are not covered by the national health insurance. 

The other subgroup benefiting from neoadjuvant che-
motherapy was those with the nodal status of N3. Liu et al. 
[30] reported that in 412 patients, there was an improve-
ment in clinical staging from N2–N3 to N0–N1 after neo-
adjuvant chemotherapy. Furthermore, the 3-year PFS was 
significantly better in those receiving this therapy [34]. 
Evaluation was performed after a therapeutic scheme and 
is essential to determine the next treatment. However, 
some aspects that need to be considered include cost, di-
agnostic modalities, and the hospital queue management 
system related to national health insurance.

Based on the analysis, neoadjuvant chemotherapy 
could predict the 3-year PFS in those with positive VEGF 
expression compared with the scheme without this treat-
ment (log-rank p = 0.036). This could increase the poten-
tial for targeted therapy in NPC patients with PFS as the 
clinical outcome parameter. The reason adjuvant chemo-
therapy failed to predict PFS might be due to the limited 
number of subjects.

To determine the effect of VEGF and OPN expression 
in patients with partial remission, a Kaplan-Meier analysis 
was conducted on 28 subjects after excluding those with-
out adjuvant chemotherapy. The results were p = 0.815 
and p = 0.155 for VEGF and OPN expression, respectively. 
However, the curve trend showed that positive VEGF ex-
pression was less steep in the 20th month than the neg-
ative counterpart. The less steep curve was discovered 
in the chemoradiation sub-group in the partial remission 
groups. This leads to the consideration of more suitable 
therapy regimens. 

Conclusions

This study provided inconclusive evidence for a rela-
tionship between VEGF and OPN expression and 3-year 
PFS. Employing biomolecular markers in conjunction 
with PFS to stratify individuals with NPC might not be as 
straightforward as one might assume. However, the results 
from the subgroup analysis showed significantly improved 
3-year PFS in N3, stage IVB, and subjects receiving neoad-
juvant chemotherapy. This suggests that further research 
utilizing these two biomarkers in more controlled subjects’ 
environments will yield more clarity on patient survival. 
Furthermore, other studies investigated additional bio-
markers such as CD3+ tumor-infiltrating lymphocytes and 
peripheral blood hemoglobin, EBV DNA copy number, ra-
tios of albumin-to-alkaline phosphatase ratio, neutrophils, 
or platelets-to-lymphocytes, and Ki-67 [40, 41]. 

In addition to VEGF and OPN having essential utility as 
prognostic biomarkers in patients with NPC, an alternative 
treatment strategy for the disease was also offered. Since 
VEGF is abundantly expressed in nasopharyngeal cancer, 
inhibiting its binding may be a viable treatment. Alter-
native treatment for NPC includes drugs such as bevaci-
zumab, targeted at the anti-VEGF antibody. On the other 
hand, OPN is overexpressed in many cancers, and such  
expression contributes to metastasis, progression, and 
drug resistance. It appears encouraging that there is a way 
to increase sensitivity to chemotherapeutics by inhibiting 
the generation of OPN through tumor cells or blocking 
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the signaling cascades it induces. Research involving both 
serum biomarker concentrations and other dependent 
factors deepens the comprehension of their potential  
as prognostic prediction tools and therapeutic approaches.

The authors declare no conflict of interest.
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