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Abstract: Objective: This study aimed to investigate the clinical value of pemetrexed + cisplatin (PC) combined with 
bevacizumab (Bev) in patients with advanced non-small cell lung cancer (NSCLC) and effects of serum miR-499. 
Methods: Altogether 144 patients with NSCLC who received palliative chemotherapy in the first people’s Hospital 
of Fuyang from December 2013 to July 2016 were selected as research subjects. Sixty-eight cases treated with 
PC were in a PC group, while the other 76 cases treated with Bev combined with PC (BPC) were in a BPC group. 
Their overall response rate (ORR), toxic and side effects, quality of life (QOL), 2-year progression-free survival (PFS), 
2-year overall survival (OS), and serum miR-499 level were compared. Results: The ORR, 2-year OS, 2-year PFS, and 
improvement rate of QOL in the BPC group were better than those in the PC group. The number of cases of nausea 
and vomiting in the BPC group was higher than that in the PC group. Serum miR-499 level in the BPC group was 
higher than that in the PC group. The low expression of miR-499 was related to poor OS and PFS. The area under 
curve (AUC) of serum miR-499 for diagnosing the efficacy of palliative chemotherapy on NSCLC was 0.930. Conclu-
sion: BPC has better clinical efficacy in patients with advanced NSCLC without increasing serious toxic and side 
effects, so this regimen can be popularized and applied in clinical practice. In addition, increasing miR-499 may be 
a strategy for treating NSCLC.
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Introduction

As a major cause of cancer deaths, lung cancer 
accounts for 10-13% of systemic malignant tu- 
mors, with non-small cell lung cancer (NSCLC) 
accounting for 80-85% of all lung cancer [1, 2]. 
The 5-year overall survival rate of the disease  
is currently <15%, because of its high recur-
rence, high metastasis, and limited therapeutic 
methods [3]. Since NSCLC has no specific clini-
cal features in the early stage, most patients 
are already in the advanced stage when diag-
nosed and have lost their best treatment peri-
od [4]. For these patients, palliative chemother-
apy is a major option whose purpose is mainly 
to prolong their life and improve their quality of 
life (QOL) [5]. At present, there are many che-
motherapeutic drugs used in the clinical treat-
ment of patients with advanced NSCLC, and 
combinations of different drugs have different 
effects. Therefore, the search for more effec-
tive drug combinations is a current hotspot.

The current standard regimen for treating ad- 
vanced NSCLC is platinum-based drugs. How- 
ever, this method only provides an objective 
remission rate of 30-40% and a median sur- 
vival time of 8-11 months, which is unsatisfac-
tory [6]. The development and application of 
targeted drugs provide new therapeutic direc-
tions for NSCLC, and targeted drugs combined 
with conventional chemotherapy have become 
a research hotspot at present. Bevacizumab 
(Bev), a humanized monoclonal antibody target-
ing vascular endothelial growth factor (VEGF), 
can be used for treating a series of tumors 
including NSCLC [7]. Previous studies have 
found that Bev combined with platinum-ba- 
sed chemotherapy such as carboplatin/pacli-
taxel or cisplatin/gemcitabine (GC) provides 
greater benefits for patients with NSCLC [8,  
9]. Pemetrexed + cisplatin (PC) is commonly 
used for treating advanced NSCLC, and PC + 
Bev (BPC) is assumed to improve the clinical 
efficacy on the disease. microRNAs (miRs) are 
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non-coding small RNAs whose abnormal ex- 
pression or mutation is believed to be the 
cause of many human diseases [10]. As a  
member of miRs, miR-449 expression down-
regulates in NSCLC, which implies a poor prog-
nosis [11].

Accordingly, it is speculated that BPC can 
improve the clinical efficacy against advanced 
NSCLC, which may be partially due to changes 
in miR-499 expression. In order to prove the 
correctness of the hypothesis, we designed  
the following research to find a more effective 
and safer therapeutic scheme for the disease.

Materials and methods

General information

This study has been approved by the medical 
ethics association of the First People’s Hospi- 
tal of Fuyang. The research objects were 144 
patients with NSCLC who received palliative 
chemotherapy in the First People’s Hospital  
of Fuyang from December 2013 to July 2016. 
Sixty-eight cases treated with PC were in the  
PC group, while the other 76 cases treated  
with BPC were in the BPC group. Inclusion cri- 
teria were as follows: patients aged 18-75 
years; patients with life expectancy >12 weeks; 
patients with a Karnofsky Performance Scale 
(KPS) score ≥70%; patients with good organ 
function; patients confirmed with TNM stages 
(IIIb or IV) of non-squamous NSCLC by histo- 
logy or cytology [12], those who were appli- 
cable to and had received palliative chemo- 
therapy; patients with complete clinical data; 
patients without treatment within 30 days 
before enrollment; patients with lesions that 
could be measured. Exclusion criteria were  
as follows: patients with contraindications to 
the drugs used in this paper; patients with  
communication barriers; patients accompa-
nied by other tumors; patients with infection. 
The patients and their guardians both signed 
the informed consent form.

Therapeutic methods

The therapeutic method in the BPC group  
was as follows: Bev (7.5 mg·kg-1) and peme-
trexed (500 mg·m-2) were intravenously dripped 
on the 1st day; cisplatin (75 mg·m-2) was in- 
travenously dripped on the 1st day or the  
1st-3rd day. The therapeutic method in the  
PC group was as follows: pemetrexed (500 
mg·m-2) and cisplatin (75 mg·m-2) were adminis-
trated using the same method as the BPC 

group. Three weeks were considered as 1 cycle, 
and patients in both groups were treated for 4 
cycles.

Outcome measures

After 4 treatment cycles, the therapeutic eff- 
ects on the PC and BPC groups were evaluated 
according to Response Evaluation Criteria in 
Solid Tumors (RECIST) [13], including complete 
remission (CR), partial remission (PR), stable 
disease (SD), and progressive disease (PD). 
Overall response rate (ORR) = (CR + PR cases)/
total number of cases × 100%.

Toxic and side effects during medication in the 
PC and BPC groups were recorded.

After 4 treatment cycles, KPS [14] was used to 
evaluate QOL in the PC and BPC groups. A score 
increasing by >10 points indicated improved; a 
score decreasing or increasing by ≤10 points 
indicated stable; a score decreasing by >10 
points indicated worsen. Improvement rate = 
(improved + stable cases)/total number of 
cases × 100%.

The 2-year progression-free survival (PFS) and 
2-year total survival (OS) in the PC and BPC 
groups were recorded. PFS was the time from 
the 1st day of treatment to lesion progression. 
OS was the time from the 1st day of treatment 
to patient death.

Changes in serum miR-499 expression were 
detected at 1 day before and 1 day after treat-
ment. The detection method was as follows.

Detection of miR-499

A TRIzol reagent (Invitrogen, USA) was used  
to draw total RNA from the target cells, and  
its purity, concentration, and integrity were 
detected by an UV spectrophotometer and  
agarose gel electrophoresis. The TaqMan™ 
Reverse Transcription Reagents kit (Invitrogen, 
USA) was used for reverse transcription, with 
the specific steps strictly carried out according 
to the kit instruction. SYBR_Premix ExTaq II 
(Takara, China) and an ABI 7500 PCR instru-
ment (Applied Biosystems, USA) were used  
for amplification. The system was as follows: 10 
μL of SYBR Premix Ex Taq II (2X), 2 μL of  
cDNA, each 0.8 μL of upstream and down-
stream primers, and sterile purified water was 
finally added to supplement to 20 μL. Condi- 
tions for the amplification were as follows: pre-
denaturation at 95°C for 30 s, denaturation at 
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95°C for 5 s, and annealing and extension  
at 60°C for 30 s, for a total of 40 cycles. The 
data were analyzed using 2-ΔΔct [15]. U6 was  
the internal reference of miR-499. Forward  
and reverse primer sequences of miR-499 
were 5’-CACCCAAGTCTGGGGTGAAAGAGAAG-3’ 
and 5’-GGTCATCAGCTTGTTGAGGTTC-3’. Primer 
sequences of U6 were 5’-GCTTCGGCAGCAC- 
ATATACTAAAAT-3’ and 5’-CGCTTCACGAATTTG- 
CGTGTCAT-3’.

Data processing

SPSS20.0 was used to statistically analyze the 
collected data in this study. GraphPad 7 was 
used to plot the required figures. Chi-square 
test was used to compare the two groups in 
terms of count data such as clinical data, the 
number of cases of toxic and side effects, and 

short-term efficacy evaluation. Inde- 
pendent samples t test was used to 
compare the two groups in terms of 
measurement data such as miR-499 
expression. The comparison between 
multiple groups was analyzed by one-
way analysis of variance (ANOVA) and 
represented by F, and LSD-t test was 
used for post hoc pairwise compari-
son. The comparison of expression 
between multiple time points was ana-
lyzed by repeated measures ANOVA 
and represented by F, and Bonferroni 
was used for post hoc test. Kaplan-
Meier (K-M) survival curve was plotted 
to show 2-year OS and RFS, and  
Log-rank test was used for analysis. 
Receiver operating curve (ROC) was 
plotted to evaluate the diagnostic 
value of serum miR-449 for the eff- 
icacy of palliative chemotherapy on 
advanced NSCLC. When P<0.05, th- 
ere was a statistically significant di- 
fference.

Results

Comparison of clinical data

There were no statistically significant 
differences between the PC and BPC 
groups in terms of gender, age, history 
of smoking, degree of differentiation, 
TNM staging, tumor diameter, and 
lymph node metastasis (P<0.05). See 
Table 1.

Comparison of short-term efficacy

Table 1. Comparison of clinical data [n (%)] (x ± sd)

Groups PC group 
(n=68)

BPC group 
(n=76) χ2/F P

Gender   0.766 0.382
    Male 39 (57.35) 49 (64.47)   
    Female 29 (42.65) 27 (35.53)   
Age (Years)   0.413 0.520
    <60 24 (35.29) 23 (30.26)   
    ≥60 44 (64.71) 53 (69.74)   
History of smoking   1.483 0.223
    Yes 28 (41.18) 39 (51.32)   
    No 40 (58.82) 37 (48.68)   
Degree of differentiation 1.356 0.244
    Highly/moderately 51 (75.00) 63 (82.89)   
    Lowly 17 (25.00) 13 (17.11)   
TNM staging   0.125 0.724
    IIIB 41 (60.29) 48 (63.16)   
    IV 27 (39.71) 28 (36.84)   
Tumor diameter (cm)   0.323 0.570
    ≤5 29 (42.65) 36 (47.37)   
    >5 39 (57.35) 40 (52.63)   
Lymph node metastasis   0.619 0.431
    Yes 47 (69.12) 57 (75.00)   
    No 21 (30.88) 19 (25.00)   

Patients in the PC and BPC groups have com-
pleted their respective treatments, as well as 
the tests and evaluations in this paper. After 
treatment, there were 9 cases (13.24%) of CR, 
18 cases (26.47%) of PR, 29 cases (42.65%)  
of SD, and 12 cases (17.65%) of PD in the PC 
group, with an ORR of 39.71%. After treatment, 
there were 18 cases (23.68%) of CR, 30 cases 
(39.47%) of PR, 21 cases (27.63%) of SD, and  
9 cases (11.84%) of PD in the BPC group, with 
an ORR of 60.53%. After treatment, ORR in  
the BPC group was higher than that in the PC 
group (P<0.05). See Table 2.

Comparison of toxic and side effects

The toxic and side effects during treatment 
were observed in the PC and BPC groups. Th- 
ere were no statistically significant differences 

Table 2. Comparison of short-term efficacy [n (%)]
Groups PC group (n=68) BPC group (n=76) χ2 P
CR 9 (13.24) 18 (23.68) 2.572 0.109
PR 18 (26.47) 30 (39.47) 2.731 0.098
SD 29 (42.65) 21 (27.63) 3.570 0.059
PD 12 (17.65) 9 (11.84) 0.971 0.325
ORR 27 (39.71) 48 (60.53) 6.224 0.013
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between the two groups in major toxic and side 
effects such as anemia, leukopenia, bone mar-
row depression (BMD), hepatic function injury, 
renal function injury, and nausea and vomiting 
(P>0.05). The number of cases of nausea and 
vomiting in the BPC group was higher than that 
in the PC group (P<0.05). See Table 3.

Comparison of QOL

In the PC group, the QOL was improved in 12 
cases (17.65%), stable in 27 cases (39.71%), 
and worsen in 29 cases (42.65%), with an im- 
provement rate of 57.35%. In the BPC group, 
the QOL was improved in 20 cases (26.32%), 
stable in 37 cases (48.68%), and worsen in 19 
cases (25.00%), with an improvement rate of 
75.00%. The improvement rate of QOL in the 
BPC group was higher than that in the PC group 
(P<0.05). See Table 4.

Comparison of 2-year OS and PFS

Patients in the PC and BPC groups were fol-
lowed up, without failure cases. The 2-year OS 
and PFS curves in two groups were plotted  
and analyzed by Log-rank test. Compared with 
those in the PC group, the 2-year OS prolonged 
(log-rank: P=0.015), and the 2-year PFS pro-
longed in the BPC group (log-rank: P=0.032). 
See Figure 1.

Changes in miR-499 level before and after 
treatment

PCR-qRT was used to detect changes in ser- 
um miR-499 levels in the PC and BPC groups 

before and after treatment. 
Before treatment, there was 
no statistically significant dif-
ference in serum miR-499 
level between the two gro- 
ups (P>0.05). After treat-
ment, the level in the two 
groups increased, and the 
level in the BPC group was 
higher than that in the PC 
group (P<0.05). See Figure 
2.

Analysis on prognostic value 
of miR-499

With the median expression 
level of serum miR-499 be- 
fore treatment as the critical 
value, the patients were di- 
vided into a low expression 

group (n=83) and a high expression group 
(n=61). The 2-year OS and PFS curves in the 
two groups were plotted. According to the Log-
rank test, compared with those in the low ex- 
pression group, the 2-year OS prolonged (log-
rank: P=0.002), and the 2-year PFS prolonged 
in the high expression group (log-rank: P= 
0.034). See Figure 3.

Diagnostic value of miR-449 for efficacy of pal-
liative chemotherapy on advanced NSCLC

In results described above, patients with RR 
were taken as the RR group (n=75), while th- 
ose with non-RR were taken as the non-RR 
group (n=69). Serum miR-499 level in the RR 
group was higher than that in the non-RR gro- 
up (P<0.05). The ROC curve of the diagnostic 
value of serum miR-499 was plotted for the 
efficacy of palliative chemotherapy on advan- 
ced NSCLC. The area under curve (AUC) of 
serum miR-499 for the diagnosis was 0.930, 
the sensitivity was 86.67%, and the specificity 
was 91.30% (Figure 4).

Discussion

VEGF is a key factor required during tumor  
neovascularization and is highly expressed in 
lung cancer [16]. As the first drug approved by 
the Food and Drug Administration to inhibit tu- 
mor angiogenesis [17], Bev specifically binds  
to VEGF and blocks its biological activity, thus 
inhibiting tumor angiogenesis and treating the 
tumors [18]. According to previous studies, Bev 
combined with platinum-based chemotherapy 

Table 3. Comparison of toxic and side effects [n (%)]
Groups PC group (n=68) BPC group (n=76) χ2 P
Anemia 7 (10.29) 5 (6.58) 0.648 0.421
Leukopenia 2 (2.94) 6 (7.89) 1.678 0.195
BMD 4 (5.88) 7 (9.21) 0.563 0.453
Hepatic function injury 1 (1.47) 2 (2.63) 0.237 0.626
Renal function injury 2 (2.94) 4 (5.26) 0.485 0.486
Nausea and vomiting 10 (14.71) 22 (28.95) 4.211 0.040
Hypertension 0 3 (3.95) 2.741 0.098

Table 4. Comparison of QOL
Groups n Improved Stable Worsen Improvement rate (%)
PC group 68 12 (17.65) 27 (39.71) 29 (42.65) 39 (57.35)
BPC group 76 20 (26.32) 37 (48.68) 19 (25.00) 57 (75.00)
χ2 - - - - 5.029
P - - - - 0.025
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Figure 1. Comparison of 2-year OS and PFS. A. Compared with that in the 
PC group, the 2-year OS prolonged in the BPC group (log-rank: P=0.015). B. 
Compared with that in the PC group, the 2-year PFS prolonged in the BPC 
group (log-rank: P=0.032).

provides greater benefits for patients with 
NSCLC. A phase III study compared GC, GC + 
Bev (7.5 mg/kg), and GC + Bev (15 mg/kg)  
in the treatment of non-squamous NSCLC. The 
results showed that GC combined with Bev  
(7.5 or 15 mg/kg) could improve the pa- 
tients’ PFS and objective remission rate [19]. 
Another study compared the therapeutic value 
between Bev combined with GC and BPC in 
non-squamous NSCLC, and the results show- 
ed that patients treated with the former had 
better PFS and OS than those treated with the 
latter [20]. Therapeutic effects of PC combined 
with or without Bev on advanced NSCLC were 
compared in this study, and their short-term 
and long-term effects were observed. The ORR, 
2-year OS, and 2-year PFS in the BPC group 

were better than those in the 
PC group. Subsequently, the 
occurrence of toxic and side 
effects during treatment we- 
re observed. The number of 
cases of nausea and vomiting 
in the BPC group was higher 
than that in the PC group. 
These findings indicate that 
BPC not only provides better 
clinical efficacy for the pa- 
tients with advanced NSCLC, 
but also does not increase 
serious toxic and side effe- 

cts. The patients’ QOL was also assessed. The 
improvement rate of QOL in the BPC group  
was higher than that in the PC group. These 
findings are possibly explained by certain syn-
ergistic effects among the three drugs. Addi- 
tionally, Bev reduces vascular permeability and 
tissue pressure in vivo, and increases concen-
trations of other drugs, thus improving its ther-
apeutic effect [21].

As ubiquitous RNAs in human body, miRs are 
involved in various biological pathways, such  
as cell apoptosis, proliferation, differentiation, 
and metabolism [22]. miR-449 is a member of 
miRs that regulates the progression of various 
cancers. For example, it promotes colorectal 
cancer by targeting FOXO4 and PDCD4 [23], 
and promotes the progression of liver cancer 
through ets1 [24]. The down-regulation of its 
expression is associated with adverse results 
of NSCLC. Moreover, this miR plays an anti- 
cancer role through VAV3 [25]. These studies 
reveal that miR-499 plays a vital role in tumor 
progression. In this study, serum miR-499 level 
in the PC and BPC groups was higher after 
treatment than that before treatment, which 
indicates that reducing miR-499 level may be  
a way to treat NSCLC. The expression of se- 
rum miR-499 was also compared between the 
PC and BPC groups after treatment, and we 
found that the expression in the BPC group  
was higher than that in the PC group. This sug-
gests that BPC can further decrease miR-449, 
thus inhibiting tumor growth, promoting can- 
cer cell apoptosis, and reducing tumor malig-
nancy. Finally, the clinical value of miR-499 in 
advanced NSCLC was explored. The low expres-
sion of miR-499 was related to poor OS and 
PFS, and miR-499 had the potential to diag-
nose the curative effect of palliative chemo-

Figure 2. Changes in miR-499 level before and after 
treatment. According to PCR-qRT, after treatment, 
the level in the PC and BPC groups increased, and 
the level in the BPC group was higher than that in the 
PC group (P<0.05). Note: * indicates P<0.05 com-
pared with that before treatment. # indicates P<0.05 
compared with that in the PC group.
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therapy on advanced NSCLC, with an AUC of 
0.930. This demonstrates that miR-499 can be 
used as a potential marker for the poor progno-
sis of advanced NSCLC, and for diagnosing the 
curative effect of palliative chemotherapy on 
the disease.

It is found that BPC not only provides better 
clinical efficacy for patients with advanced 
NSCLC, but also does not increase serious to- 
xic and side effects. However, there are some 
deficiencies in this paper. For instance, due to 
the limited time, this study has fewer research 
objects without longer follow-up. Additionally, 
this study was a clinical study, and cell experi-
ments were not conducted to explore the cor-
relation of miR-499 with NSCLC and the drugs 
used in this study. Therefore, it is hoped that 
the research objects will be enlarged and cell 
experiments will be carried out in future rese- 
arch to supplement the insufficiencies of this 
study.

Figure 3. Correlation of miR-499 with OS and PFS. A. Compared with that 
in the low expression group, the 2-year OS prolonged in the high expres-
sion group (log-rank: P=0.002). B. Compared with that in the low expres-
sion group, the 2-year PFE prolonged in the high expression group (log-rank: 
P=0.034).

Figure 4. Diagnostic value of miR-449 for efficacy of palliative chemothera-
py on advanced NSCLC. A. miR-499 expression in the RR group was higher 
than that in the non-RR group (P<0.05). B. The ROC curve. Note: * indicates 
P<0.05 compared with that in the non-RR group.

In summary, BPC can provide 
better clinical efficacy for pa- 
tients with advanced NSCLC 
without increasing serious 
toxic and side effects, so this 
regimen can be popularized 
and applied in clinical prac-
tice. In addition, increasing 
miR-499 may be a good strat-
egy for the treatment of NS- 
CLC.
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