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Objective: To explore the efficacy and safety of gemcitabine (GEM) combined with cisplatin (DDP) in the treatment of recurrent/
metastatic nasopharyngeal carcinoma (NPC).
Methods: A total of 100 patients with recurrent/metastatic NPC treated in the First Affiliated Hospital, Hengyang Medical School,
University of South China from January 2018 to March 2020 were retrospectively enrolled. Based on different chemotherapy schemes,
they were assigned to an observation (Obs) group (DDP + GEM, n = 55) and a control (Con) group [DDP + FU (fluorouracil), n = 45].
The two groups were compared regarding the following items: therapeutic efficacy; serum levels of platelet-derived growth factor-BB
(PDGF-BB), soluble epithelial cadherin (SE-CAD), and inflammation-related factors before and after treatment; toxic and side effects;
1-year survival rate; and quality of life (QOL) 6 months after treatment.
Results: The Obs group outperformed the Con group in therapeutic efficacy (P < 0.05). There were no significant differences in the
levels of PDGF-BB, SE-CAD, interleukin (IL)-6, IL-10 and tumor necrosis factor (TNF)-α between the two groups before treatment (P
> 0.05). After treatment, better improvements in PDGF-BB, SE-CAD and inflammatory factors were observed in the Obs group (P <
0.05). The toxic and side effects were significantly lower and the 1-year survival rate and patients’ QOL after 6 months of treatment
were significantly higher in the Obs group compared with the Con group (P < 0.05).
Conclusion: GEM combined with DDP can provide more clinical benefits for patients with recurrent/metastatic advanced NPC, with
less side effects, high tolerance and significant efficacy, which can be further promoted in clinical use.
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Introduction
Nasopharyngeal carcinoma (NPC) is a common malignancy mostly found in the anterior wall of the nasopharyngeal roof
and the pharyngeal recess. It is one of the most common clinical tumors, especially in Southern China.1,2 Due to the
complicated anatomical structure of the nasopharynx and the deep location of the tumor, a comprehensive treatment
regimen based on radiotherapy is often adopted. Although good efficacy can be achieved, approximately 20% of NPC
patients still face treatment failure due to distant metastasis or local recurrence as most patients are already in the
advanced stage when diagnosed.3,4 Once recurrence or metastasis occurs, the prognosis of patients is extremely poor,
with an overall survival of only 20 months.5 Therefore, the treatment of recurrent/metastatic NPC carries huge
implications for prolonging the survival of patients.

Currently, there is no uniform standard for induction chemotherapy of NPC, and fluorouracil (FU) combined with
platinum or gemcitabine (GEM) combined with platinum is widely used.6 However, there are few comparative studies
between the two regimens, especially in the treatment of recurrent NPC. Although FU + cisplatin (DDP) is a commonly
used chemotherapy regimen at home and abroad, the response rate of this regimen is 40%-65%, with short effective
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duration, frequent side effects, and high intolerance.7 GEM is a nucleotide analogue that produces anti-tumor effects by
inhibiting DNA synthesis and is often used in breast carcinoma, pancreatic cancer and non-small cell lung cancer.8

Recently reported clinical trial results demonstrate that GEM can be used to treat NPC with remarkable curative effect
and can tolerate adverse reactions.9 DDP is a DNA-destroying chemotherapeutic agent that exerts cytotoxicity and/or
induces apoptosis by forming DNA adducts or targeting therapy-associated cancer signaling pathways. At present, DDP-
based chemotherapy is widely applied in clinical practice. A previous study has pointed out that GEM + DDP has
a synergistic effect,10 but there are still relatively few studies comparing DDP + GEM with other chemotherapy
regimens.

Accordingly, the purpose of this study is to investigate the efficacy and safety of DDP + GEM in the treatment of
recurrent/metastatic NPC, with a view to providing more clinical reference for the selection of treatment regimens for
patients with the disease.

Materials and Methods
Patient Baseline Data
One hundred patients with recurrent/metastatic advanced NPC treated in The First Affiliated Hospital, Hengyang Medical
School, University of South China between January 2018 and March 2020 were retrospectively enrolled, including 57
male patients and 43 female patients, with an average age of (64.32±8.18) years and a mean time of (18.31±3.62) months
since the last treatment. Based on different chemotherapy schemes, they were divided into an observation (Obs) group
(DDP + GEM, n=55) and a control (Con) group (DDP + FU, n=45). Inclusion criteria: (1) Patients who met the criteria of
recurrent/metastatic NPC and were confirmed by pathological examination; (2) Patients with a Karnofsky Performance
Scale (KPS) score ≥70. Exclusion criteria: (1) Time <12 months from the last chemotherapy; (2) Diseases associated with
blood system; (3) Chemotherapy contraindications; (4) Severe liver and kidney dysfunction; (5) Communication disorder
or mental illness. All patients sign a written informed consent form to give their consent for participation. This study,
approved by the The First Affiliated Hospital, Hengyang Medical School, University of South China ethics committee,
was conducted in compliance with the Declaration of Helsinki.

Chemotherapy Regimens
The Obs group was treated with DDP + GEM chemotherapy, and the specific scheme was as follows: GEM
(Manufacturer: Qilu Pharmaceutical (Hainan) Co., Ltd., SFDA Approval No. H20113286) was injected intravenously
on the 1st and 8th day of chemotherapy, and dripped within 30 min at a dose of 100 mg/m2; DDP (Manufacturer: Yunnan
Phytopharmaceutical Co., Ltd., SFDA Approval No. H53021677) was injected intravenously within 3 h on the first day
of chemotherapy at a dose of 80 mg/m2. Those with effective treatment completed 4 chemotherapy cycles with 21 days
as a chemotherapy cycle.

The Con group received DDP + FU chemotherapy, and the specific scheme was as follows: DDP was injected
intravenously on the first day of chemotherapy (about 3 h) at a dose of 80 mg/m2. After completion, intravenous FU
(Manufacturer: Shanghai Xudong Haipu Pharmaceutical Co., Ltd., SFDA Approval No. H31020593) was continuously
injected for 96 h at a dose of 4000 mg/m2.

The treatment lasted for a minimum of 4 courses and a maximum of 6 courses of 21 days each. Withdrawal was
generally not considered if there was no disease progression or intolerable toxic and side effects.

Outcome Measures
(1) The therapeutic efficacy of the two groups were evaluated and compared. The efficacy evaluation criteria of this study
were based on the Response Evaluation Criteria in Solid Tumors11 formulated by the World Health Organization (WHO).
According to the medical examination and imaging data after treatment, the therapeutic efficacy was divided into
complete response (CR): tumor disappearance; partial response (PR): tumor regression ≥50%; stable disease (SD):
tumor growth <25% or regression by <50%, which lasted for more than 4 weeks, and; progressive disease (PD): tumor
growth >25%. Overall response rate (ORR) = CR + PR. (2) Serum levels of platelet-derived growth factor-BB (PDGF-
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BB) and soluble epithelial cadherin (SE-CAD) before and after treatment were detected using the enzyme-linked
immunosorbent assay (ELISA) with kits purchased from Abcam. All operations were strictly in accordance with the
instructions. (3) Before and 4 weeks after treatment, ELISA was used to measure serum levels of interleukin (IL)-6, IL-
10 and tumor necrosis factor (TNF)-α with kits all purchased from Abcam. (4) The toxic and side effects of the two
groups during treatment were recorded and compared, including abnormal liver and kidney function, leukopenia,
gastrointestinal reaction and thrombocytopenia. (5) The 1-year survival rate of the two groups was evaluated and
compared, with the deadline of patient death or April 1, 2021, whichever came first. Follow-up of patient outcomes
continued after the deadline. (6) After 6 months of treatment, the quality of life (QOL) of patients was assessed using the
European Organization for Research and Treatment of Cancer (EORTC) quality of life questionnaire (QLQ-C30)12 from
5 domains of physical, role, emotional, cognitive, social functioning and total health score. A higher score indicates
a better QOL.

Statistical Analysis
The data was analyzed by SPSS18. 0 (Beijing NDTimes Technology Co., Ltd.), and visualized into corresponding figures
via GraphPad Prism 6. Counting data were analyzed using the Chi-square test. For measurement data, independent
samples t-test was used for inter-group comparisons, and paired t-test was used for intra-group comparisons before and
after treatment. Patient survival was analyzed by the Log rank test and visualized by the Kaplan-Meier method.
Differences with P values <0.05 were considered statistically significant.

Results
Comparison of General Information
The general data of patients such as gender, age and smoking history were not significantly different between the two
groups (P>0.05), suggesting comparability. Table 1

Table 1 General Data [n (%)]

Variables Observation Group (n=55) Control Group (n=45) t/χ2 P

Gender 0.300 0.584
Male 30 (54.55) 27 (60.00)

Female 25 (45.45) 18 (40.00)

Age (years old) 0.040 0.841
≤64 28 (50.91) 22 (48.89)

>64 27 (49.09) 23 (51.11)

BMI (kg/m2) 0.255 0.614
≤23 29 (52.73) 26 (57.78)

>23 26 (47.27) 19 (42.22)

History of smoking 0.001 0.983
Yes 17 (30.91) 14 (31.11)

No 38 (69.09) 31 (68.89)
Clinical staging 0.100 0.752

III 35 (63.64) 30 (66.67)

IV 20 (36.36) 15 (33.33)
Time from last treatment (month) 18.29±3.37 18.36±4.08 0.093 0.925

Liver function index

Total serum protein (g/L) 67.99±3.09 67.48±2.79 0.857 0.393
Glutamic-pyruvic transaminase (μmol/L) 27.56±4.05 27.74±3.44 0.236 0.814

Total bilirubin (μmol/L) 11.10±1.07 11.19±1.02 0.427 0.670
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Comparison of Therapeutic Efficacy
The number of patients with CR, PR, SD and PD were 0, 32, 18 and 5 in the Obs group, and 0, 20, 12 and 13 in the Con
group, respectively. The ORR of the Obs group was 90.91%, which was significantly higher than that of 71.11% in the
Con group (P<0.05). Table 2

Comparison of PDGF-BB and SE-CAD Levels Before and After Treatment
The PDGF-BB and SE-CAD levels, which showed no significant differences between the two groups before treatment
(P>0.05), decreased in both groups after treatment, especially in the Obs group (P<0.05). Figure 1

Comparison of Inflammatory Factors Before and After Treatment
No significant difference was observed in serum TNF-α, IL-6, and IL-10 levels between the two groups before treatment
(P>0.05). After treatment, serum TNF-α and IL-6 decreased significantly in both groups (P<0.05), with more evident
reductions in the Obs group (P<0.05). After treatment, IL-10 was elevated both in the two groups whereas more obvious
elevation of IL-10 was observed in the Obs group (P<0.05). Figure 2

Comparison of Toxic and Side Effects During Treatment
The incidence of adverse reactions was 10.91% in the Obs group and 33.33% in the Con group, with a significant
difference between the two groups (P<0.05). Table 3

Comparison of 1-Year Survival Rate
Without any lost follow-up, 17 patients in the Obs group died one year after treatment, with a 1-year survival rate of
69.09%; while 26 patients in the Con group died, with a 1-year survival rate of 42.22%. The 1-year survival rate was
significantly higher in the Obs group compared with the Con group (P<0.05). Figure 3

Comparison of QOL After 6 Months of Treatment
The Obs group outperformed the Con group in the QOL score assessed form the physical, role, emotion, cognition, social
functioning dimensions and total health score, with statistical significance (P<0.05). Table 4

Discussion
NPC originates from nasopharyngeal epithelial tissue, with complex pathogenesis and insidious onset, so its early onset
is easily overlooked.13 The 5-year survival rate can reach more than 80% in early NPC patients, but it decreases to
about 30% in middle-advanced NPC patients with metastasis or recurrence. Therefore, reasonable treatment of
advanced NPC is particularly critical to improve the prognosis of patients.14 Recurrent/metastatic NPC is sensitive to
chemotherapy, but with short remission and poor prognosis.15 Therefore, it is of great significance to find effective
chemotherapy regimens.

In the present study, the efficacy and safety of FU + DDP and GEM + DDP in patients with recurrent/metastatic NPC
were compared. FU + DDP is a commonly used chemotherapy regimen at home and abroad, but the response rate of this
regimen is 40%-65%, with short reaction time, obvious gastrointestinal side effects, and intolerance in some patients.16

Table 2 Comparison of Therapeutic Efficacy Between the Two Groups [n (%)]

Curative Effect Observation Group (n=55) Control Group (n=45) χ2 P

CR 0 0 – –
PR 32 (58.18) 20 (44.44) – –

SD 18 (32.73) 12 (26.67) – –

PD 5 (9.09) 13 (28.89) – –
ORR 50 (90.91) 32 (71.11) 6.573 0.010

Abbreviations: CR, complete response; PR, partial response; SD, stable disease; PD, progressive disease; ORR, overall response rate.
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GEM, as a broad-spectrum nucleoside drug against solid tumors with a favorable clinical effect, has become the first-line
anti-tumor drug today.17 Previous studies have evaluated the efficacy of GEM in the treatment of NPC, and the results
revealed an ORR of 43.8% and a one-year survival rate of 67.0%, indicating that the anti-NPC efficacy of GEM is
worthy of recognition.18 In recent years, there have been many studies on the combination therapy of GEM. For example,

Figure 2 Comparison of inflammatory factors between the two groups before and after treatment. (A) Comparison of TNF-α between the two groups; (B) comparison of
IL-6 between the two groups; (C) comparison of IL-10 between the two groups.
Note: *P<0.05.

Figure 1 Comparison of PDGF-BB and SE-CAD between the two groups before and after treatment. (A) Comparison of PDGF-BB; (B) comparison of SE-CAD.
Note: *P<0.05.
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GEM + DDP was used in an early clinical trial for NPC, achieving an ORR of 42.7% and a 1-year survival rate of
67.0%.19 And reportedly, the total effective rate of GEM + oxaliplatin in the treatment of NPC was 52.0% and the one-
year survival rate was 33.9%.20 All the preceding studies show that GEM alone or combination therapy yields good
efficacy in the treatment of NPC. This study also revealed a significantly higher ORR in the Obs group, which indicated
that GEM + DDP was superior to FU + DDP in treating NPC.

PDGF-BB, with elevated expression in tumor patients, is closely associated with the occurrence and development as
well as angiogenesis of cancer cells, which is an important index for clinical evaluation of tumor growth and
differentiation, as well as an independent factor for judging the prognosis of patients.21 SE-CAD, a polypeptide with
high molecular weight, is closely correlated with the occurrence and invasion of cancer cells, which can assist in
monitoring the status of cancer cells before and after radiotherapy.22 Our research results showed that PDGF-BB and SE-
CAD were improved in both groups after treatment, and the improvement was more significant in the Obs group
compared with the Con group, suggesting that DDP + GEM had better efficacy in the treatment of recurrent/metastatic
NPC. The reason is that DDP, as a cell nonspecific drug, can inhibit DNA polymerase catalysis, thus preventing DNA
replication and achieving the therapeutic purpose.23 While GEM, a pyrimidine anti-tumor drug with potent anti-tumor
activity and affinity, is involved in DNA synthesis and can inhibit the progression of cells from G1 into S phase, resulting
in cancer cell death.24 Therefore, under the co-action of the two drugs, PDGF-BB and SE-CAD are decreased and
angiogenesis is reduced, thus inhibiting tumor growth. In addition, we compared the inflammation-related factors
between the two groups, and the results identified better improvement in the Obs group. Moreover, a higher one-year
survival rate was determined in the Obs group, which indicated that DDP + GEM was better than DDP + FU in the
treatment of patients with metastatic/recurrent NPC.

For cancer patients, the toxic and side effects of chemotherapy also need to be taken seriously in addition to the
chemotherapy efficacy.25 In this research, a significantly lower incidence of toxic and side effects was identified in the
Obs group, which suggested that DDP + GEM had no serious adverse reactions and was safe in the treatment of
recurrent/metastatic NPC. What’s more, the QOL assessment results revealed that the QOL score in the Obs group was

Table 3 Comparison of the Incidence of Adverse Reactions Between the Two Groups [n (%)]

Adverse Reactions Observation Group (n=55) Control Group (n=45) χ2 P

Abnormal liver and kidney function 2 (3.64) 3 (6.67) – –
Leukopenia 2 (3.64) 5 (11.11) – –

Gastrointestinal reaction 1 (1.82) 4 (8.89) – –

Thrombocytopenia 1 (1.82) 3 (6.67) – –
Incidence of toxic and side effects 6 (10.91) 15 (33.33) 7.502 0.006

Figure 3 Comparison of 1-year survival rate between the two groups.
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significantly better than that of the Con group after 6 months of treatment. The reason is that in addition to the better
efficacy of the Obs group, the lower toxicity is also an important factor affecting the QOL of patients.

To sum up, GEM + DDP has favorable efficacy in the treatment of advanced recurrent/metastatic NPC, with minor
side effects, high tolerance, and more clinical benefits for patients, which can be further promoted in clinical practice.
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