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Abstract

Purpose: To investigate the therapeutic effect of combination of oxaliplatin and vascular intervention in
patients with advanced cervical cancer (ACC), and its influence on the prognosis of patients.

Methods: One hundred ACC patients were selected and equally assigned to control (oxaliplatin) and
combination or study (oxaliplatin plus vascular intervention) groups. The patients in control group
received oxaliplatin, while those in study group were treated with oxaliplatin combined with vascular
intervention. Clinical efficacy, levels of vascular endothelial growth factor (VEGF), vascular endothelial
growth factor receptor-2 (VEGFR-2), fibroblast growth factor-2 (FGF-2), BFGF and platelet-derived
growth factor (PDGF) before and after therapy, and survival rate at 3, 6, 12 and 18 months after therapy
were determined compared between the two groups. The prognostic factors were analyzed with logistic
factor analysis.

Results: The clinical efficacy and survival rate at 3, 6, 12 and 18 months after therapy in the
combination group were higher when compared with those of the control group (p < 0.05). After therapy,
the levels of VEGF, VEGFR-2, FGF-2, BFGF and PDGF were lower in the combination group than in
control group. Age, short-term efficacy and basic diseases were identified as the influencing factors for
the prognosis of patients with advanced cervical cancer (p < 0.05).

Conclusion: The combination of oxaliplatin and vascular intervention significantly improved clinical
treatment efficacy and survival rate in ACC patients. Age, short-term efficacy and basic diseases
affected the prognosis of patients.
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INTRODUCTION tumors of the female reproductive system, with

cervical cancer resulting in the highest mortality
Cervical cancer, a common gynecological tumor, ~and morbidity [1-3]. Due to absence of obvious
along with breast cancer and ovarian cancer, are  early symptoms, and the fact that only few
considered as the top three most lethal malignant women carry out regular  gynecological
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examinations, some patients with cervical cancer
do not feel obvious discomfort until they are in
the middle and late stages, thereby missing the
optimal  opportunity for treatment [4-6].
Chemotherapy is one of the main methods for
preventing the development of cervical cancer. It
is administered mainly via intravenous infusion,
but it exerts strong irritating effect on patients’
blood vessels.

Vascular intervention refers to targeted drug
delivery through arterial infusion chemotherapy.
This intervention delivers the drug to the targeted
tumor tissues, and reduces the binding of drugs
to plasma proteins so as to maximize the effect
of drugs, kill tumor cells, shrink tumor tissues and
lower tumor staging [7-9]. Oxaliplatin is a third-
generation platinum anticancer drug. It is
generally used in chemotherapy for patients with
malignant tumors. Oxaliplatin binds to DNA and
inhibits the transcription and replication of tumor
cell DNA. In this study, the clinical effect of
combination of oxaliplatin and vascular
intervention on subjects with advanced cervical
carcinoma was investigated in 100 patients
chosen as the research subjects. The clinical
treatment efficacy and survival of patients after
the combination therapy were determined.

METHODS

General patient profile

One hundred advanced cervical cancer (ACC)
patients admitted to The First People’s Hospital
of Wenling (May 2018 - November 2019) were
retrospectively analyzed, and they were equally
and randomly divided into control group and
combination group. The age ranges of patients in
the control group and combination groups were

Table 1: General profile of the patients

46 - 69 and 45 — 67 years, respectively. There
were no statistically significant variations in
baseline data, e.g., age and courses of disease
between both groups (Table 1).

Inclusion and exclusion criteria
Inclusion criteria

Patients with clinical manifestations of ACC,
those who were at least 18 years of age, patients
with normal liver and kidney functions, and
patients without other organic diseases or
allergic history, were included in this study.

This research received approval from the ethics
committee of The First People’s Hospital of
Wenling (approval no. 20180340), and followed
international guidelines for human studies. All
patients took part in the research without
coercion, and this was documented in a signed
attestation.

Exclusion criteria

Those who were in coma, patients with other
organic diseases, and patients with early and
middle cervical cancer.

Drug administration

The control group received oxaliplatin
(Manufacturer: Zhejiang Hisun Pharmaceutical
Company Limited) via intravenous infusion at the
concentration of 130 mg/m?. The infusion time
was not too fast, and the infusion was completed
within 3 h [10-12]. During the infusion, patients
were examined using dynamic electrocardiogram
so as to regularly monitor their blood pressure,
oxygen saturation and heartbeat.

Parameter Combination Control X2t P-value
Age (years) 54.07+6.80 55.01+6.39 0.71 0.48
Height (cm) 167.72+9.42 168.24+9.76 0.27 0.79
Weight (kg) 70.45+4.30 70.38+4.64 0.08 0.94
Courses of disease (months) 5.68+1.69 5.72+1.73 0.12 0.91
Smoking history (cases) 22 20 0.16 0.69
Drinking history (cases) 30 34 0.69 0.41
Hypertension (cases) 12 10 0.23 0.63
Diabetes mellitus (cases) 8 7 0.08 0.78
Hyperlipidemia (cases) 4 6 0.44 0.51

Primary school

education and below 5 4 0.12 0.73

. (cases)

ovata " Junior middle school 29 32 0.38 0.54

education (cases)

High school education 16 14 0.19 067

and above (cases)

Trop J Pharm Res, March 2022; 21(3): 644



Huang et al

If any of the patients had abnormalities during
infusion, the infusion was stopped immediately.
The combination group received combination of
oxaliplatin and vascular intervention. The
patients had percutaneous puncture of the right
femoral artery. The catheter was inserted into the
femoral artery through the puncture point, right to
the opening of uterine artery along the femoral
artery. After the catheter position was
determined, oxaliplatin was injected into the
catheter at the concentration of 130 mg/m2. The
puncture was done under local anaesthesia, and
the chemotherapy was performed once every 3
weeks, and 6 times in all.

Indexes measured

The clinical efficacy, concentrations of VEGF,
VEGFR-2, FGF-2, BFGF and platelet-derived
growth factor (PDGF) [13-15] before and after
therapy, and percentage survival at 3, 6, 12 and
18 months after therapy were compared between
the two groups. The prognostic factors were
identified using logistic factor analysis.

The evaluation criteria for clinical efficacy
included complete remission (CR), partial
remission (PR), progressive disease (PD) and
stable disease (SD). Complete remission
referred to complete absence of target lesions.
Partial remission referred to lesion width
reduction = 30 %, PD referred to lesion width
increase = 20 %, or the emergence of fresh
lesions, while SD meant that the range of
changes in lesion sizes was between PR and
PD.

ORR = CR + PR ..oovooreeeeosereeerne, (1)

DCR=CR+PR+SD ..cooocvvrrrerrrernn. )

where ORR = objective remission rate; DCR =
disease control rate; CR = complete remission;
PR = progressive disease, and SD = stable
disease

Statistics

The SPSS 20.0 was applied for analysis of
research results, while graphics was done with
GraphPad Prism 7. Measured data are
presented as mean + SD, and were analyzed
with t-test, while results involving enumerations
are expressed as n (%), and were compared
using x° test and expressed as [n (%)]. Values
ofp < 0.05 indicated that the differences had
statistical significance.

RESULTS

Comparison of clinical treatment efficacy
Table 2 shows that values of DCR and ORR
were markedly higher in combination group than

in control patients.

Table 2: Values of DCR and ORR in both groups

Goup CR PR SD PD E;%? (?i;;f
Study 13 25 7 5 90 76
Contol 7 18 10 15 70 50
X2 6.25 7.25
P-value 0.01 _ 0.007

Levels of VEGF, VEGFR-2, FGF-2, BFGF and
PDGF before and after therapy

Table 3 shows that after therapy, the levels of
these indicators in the combination group were
markedly lower, when compared with the control.
Before therapy, the levels of these indicators in
the two groups were comparable.

Table 3: Levels of VEGF, VEGFR-2, FGF-2, BFGF and PDGF prior to, and post-therapy (mean + SD, pg/mL)

Parameter Combination group Control group t P-value
VEGF

Before therapy 395.62+61.35 396.88+61.20 0.10 0.92
After therapy 127.80+25.44 233.57+32.00 18.30 <0.001
VEGFR-2

Before therapy 374.10+£52.88 374.71+£53.06 0.06 0.95
After therapy 159.82+24.69 247.89+35.71 14.34 <0.001
FGF-2

Before therapy 22.5045.62 22.731+5.84 0.20 0.84
After therapy 8.85+0.39 12.8842.40 11.72 <0.001
BFGF

Before therapy 17.02+3.67 17.31+3.58 0.15 0.88
After therapy 5.59+1.60 11.07+2.54 12.91 <0.001
PDGF

Before therapy 621.00+£100.24 623.08+99.43 0.10 0.92
After therapy 322.58+27.81 396.15+30.37 12.63 <0.001
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Table 4: Analysis of factors affecting prognosis

Estimated OR 95 % confidence interval
Parameter Wald P-value
value value of OR value
Age 0.376 10.456 <0.001 1.275 1.045, 1.787
Short-term efficacy 0.061 20.524 <0.001 1.062 1.028, 1.075
Basic diseases 0.158 14.572 <0.001 1.104 1.049, 1.768

Comparison of the percentage survival at 3,
6, 12 and 18 months after therapy

The percentage survival values in the
combination group at 3, 6, 12 and 18 months
after therapy were significantly higher than the
corresponding values for the control group (p <
0.05; Figure 1).
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Figure 1: Comparison of survival rates at 3, 6, 12 and
18 months after therapy. *P < 0.05, percentage
survival in the experimental group at 3 months post-
therapy vs. the percentage survival in the control
group at 3 months after therapy; **p < 0.05, survival
percentage in the experimental group at 6 months
after therapy vs % survival in controls at 6 months
after therapy; ***p < 0.05, percentage survival in
combination group at 12 months post-therapy vs %
survival in controls at 12 months after therapy; ****p <
0.05, percentage survival in combination group at 18
months post-therapy vs % survival in controls at 18
months after therapy

Analysis of factors affecting prognosis

Logistic factor analysis showed that age, short-
term efficacy and basic diseases were factors
that influenced prognosis of ACC subjects’ post-
therapy (p < 0.05; Table 4).

DISCUSSION

Cervical cancer, the leading malignant tumor that
affects women’s health, has very high morbidity
and mortality, with annual death toll in tens of
thousands. Since the early symptoms of cervical
cancer are not usually obvious, they are easily
missed or ignored. Therefore, many patients with

cervical cancer are already in middle and late
stages when they are diagnosed, thereby
missing the optimal opportunity for treatment. At
this time, such patients are unlikely to be cured
by radical surgery. Symptoms such as
recurrence occur easily because part of the
tumor may be left out during resection due to the
large tumor size [16-18]. Chemotherapy is a
common therapy for patients with advanced
cervical cancer. Oxaliplatin is a drug regularly
used for chemotherapy, and it exerts anticancer
and antitumor effects. However, the drugs used
in chemotherapy for cervical cancer patients
have strong irritative effects which may cause
adverse reactions such as nausea, vomiting and
hair loss. In severe cases, other complications
may occur in patients.

Vascular intervention refers to targeted
chemotherapy drugs that directly act on tumor
tissues. Through arterial puncture, the irritation of
drugs on patients’ blood vessels can be reduced,
and the reduction of drug efficacy caused by the
unwanted combination of drugs and plasma can
be avoided [19-21]. This study investigated the
curative effect and prognosis of combination of
oxaliplatin and vascular intervention in subjects
with advanced cervical cancer. The results
showed that the clinical efficacy, levels of BFGF,
PDGF, VEGF, VEGFR-2 and FGF-2 after
therapy, and percentage survival at 3, 6, 12 and
18 months after therapy in the combination group
were better than those in the control group.
Logistic factor analysis showed that age, short-
term efficacy and basic diseases were factors
that influenced prognosis of advanced cervical
cancer patients after therapy. Both VEGF and
VEGFR-2 indicate the levels of vascular growth,
development and regeneration. Higher levels of
VEGF and VEGFR-2 indicate faster growth of
tumor cells. Therefore, the growth of tumor cells
can be evaluated by measuring the expression
levels of VEGF and VEGFR-2 [22-24]. It has
been reported that FGF-2, BFGF and PDGF are
associated with the pathogenesis of cervical
cancer. The study showed that the levels of
BFGF, PDGF, VEGF, VEGFR-2 and FGF-2 in
the combination group post-therapy were lower
than the control values, indicating that the
combination therapy effectively and significantly
suppressed tumor growth and development, and
improved prognosis.
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Cervical cancer occurs mostly in middle-aged
and elderly women older than 45 years old. This
study has confirmed that the older the patient,
the worse the prognosis of cervical cancer. In
addition, the prognosis of patients with poor
short-term efficacy and basic diseases is worse
than that of patients in general. It has been
reported that combination of oxaliplatin and
arterial intervention significantly improved clinical
efficacy and prognosis, and promoted recovery
of ACC subjects [25]. This is similar to the results
of the study, which proves the reliability of our
study results.

CONCLUSION

The combination of oxaliplatin and vascular
intervention significantly improves the clinical
efficacy and survival of patients with advanced
cervical cancer. In addition, age, short-term
efficacy and basic diseases affect the prognosis
of patients.

DECLARATIONS

Conflict of Interest

No conflict of interest associated with this work.
Contribution of Authors

We declare that this work was done by the
authors named in this article, and all liabilities
pertaining to claims relating to the content of this
article will be borne by the authors. Xinlong
Huang and Xingin Zhang conceived and
designed the study, and drafted the manuscript.
Xinlong Huang, Haiyan Yan, Zhenqing Su,
Junsong Wang and Jianxun Zhang collected,
analyzed and interpreted the experimental data.
Haiyan Yan and Xinqin Zhang revised the
manuscript for important intellectual content. All
authors read and approved the final manuscript.

Open Access

This is an Open Access article that uses a fund-
ing model which does not charge readers or their
institutions for access and distributed under the
terms of the Creative Commons Attribution
License (http://creativecommons.org/licenses/by/
4.0) and the Budapest Open Access Initiative
(http://www.budapestopenaccessinitiative.org/rea
d), which permit unrestricted use, distribution,
and reproduction in any medium, provided the
original work is properly credited.

REFERENCES

1. Xu J, Park KJ, Weisman PA. Novel ciliated, mucin-
producing
adenosquamous carcinoma in situ: A case report. Int J
Gynecol Pathol 2021; 40(4): 413-418.

2. Akhavan S, Alibakhshi A, Parsapoor M, Alipour A,
Rezayof E. Comparison of therapeutic effects of chemo-
radiotherapy with neoadjuvant chemotherapy before
radical surgery in patients with bulky cervical carcinoma
(stage IB3 & 1IA2). BMC Cancer 2021, 21(1): 667.

3. Tao Y, Mao F, Gu W, Wu L, Guo J, Xu P. Mir-23b down-
regulates the expression of target gene of acetaldehyde
dehydrogenase 1a1 and increases the sensitivity of
cervical cancer stem cells to cisplatin. Trop J Pharm
Res 2021; 20(1): 29-34.

4. Haight PJ, Castaneda AV, Savage JM, Copeland LJ.
Cervical carcinoma with histologic components of
sarcomatoid carcinoma and multiple basaloid variants: A
case report and review of the literature. Gynecol Oncol
Rep 2021; 37: 100797.

5. YuM, Xu C, Zhang H, Lun J, Wang L, Zhang G, Fang J.
The tyrosine phosphatase SHP2 promotes proliferation
and oxaliplatin resistance of colon cancer cells through
AKT and ERK. Biochem Biophys Res Commun 2021;
563: 1-7.

6. Petersen PC, Petersen LN, Vogelius I, Bjerregaard JK,

variant of hpv-related cervical

Baeksgaard L. A randomized phase 2 trial of first-line
(CTX) and
epirubicin, oxaliplatin, capecitabine (EOX) in advanced

docetaxel, carboplatin, capecitabine
esophagogastric adenocarcinoma. Acta Oncol 2021;
60(7): 948-953.

7. Skarkova V, Skarka A, Manethova M, Stefanidi AA,
Rudolf E. Silencing of E-cadherin expression leads to
increased chemosensitivity to irinotecan and oxaliplatin
in colorectal cancer cell lines. Hum Exp Toxicol 2021; 2:
9603271211021479.

8. Wang L, Liu Z, He S, He S, Wang Y. Fighting against
drug-resistant tumors by the inhibition of y-glutamyl
transferase with supramolecular platinum prodrug nano-
assemblies. J Mater Chem B 2021, 9(22): 4587-4595.

9. Activating transcription factor 3 enhances
chemosensitivity of dichloroacetic acid via p53 pathway
in cervical squamous epithelial cancer cells. Trop J
Pharm Res 2018; 17: 2393-2398.

10. Sharma A, Pramanik R, Kumar A, Pathy S, Kumar S,
Bhoriwal S, Thulkar S, Dash NR, Pal S, Choudhary P, et
al. Safety and Efficacy of Modified FOLFIRINOX in
Unresectable or metastatic gallbladder cancer: A Phase
Il Pilot Study. JCO Glob Oncol 2021; 7: 820-826.

11. Abdel-Rahman O, King K, Scarfe A. Real-world patterns
of adjuvant chemotherapy following neoadjuvant
chemoradiation for patients with resected rectal
adenocarcinoma. Am J Clin Oncol 2021; 44(8): 383-387.

12. Kim JS, Park JY, Choi M, Joo DJ, Hwang HK, Lee WJ,
Kang CM. Pancreaticoduodenectomy with combined
hepatic artery and portal vein after
laparoscopic division of pancreaticosplenic ligament due

Trop J Pharm Res, March 2022; 21(3): 647

resection



13.

14.

15.

16.

17.

18.

19.

Huang et al

to FOLFIRINOX-induced hepatic toxicity
secondary hypersplenism. Ann Hepatobiliary Pancreat
Surg 2021; 25(2): 307-312.
Al Sabbagh C, Agapova E, Boudy V, Mignet N. Stability
of calcium levofolinate, 5-fluorouracil and oxaliplatin
(FOLFOX) mixture. J Oncol Pharm Pract 2021; 30:
10781552211020808.
Biswas N, Abu Ammar A, Frusic-Zlotkin M, Adi-Hen N,
Lehman-Katabi Y, Levi-Kalisman Y, Nassar T, Benita S.

related

Biodistribution and efficacy of the anticancer drug,
oxaliplatin palmitate acetate, in mice. Int J Pharm 2021;
604: 120740.

Kawamoto Y, Nakatsumi H, Harada K, Muranaka T,
Ishiguro A, Kobayashi Y, Hayashi H, Yuki S, Sawada K,
Yagisawa M, et al. A Phase | trial of oxaliplatin,
irinotecan, and S-1 combination therapy (OX-IRIS) as
chemotherapy for unresectable pancreatic cancer
(HGCSG 1403). Oncologist 2021.

Wen L, Hu J, Zhang J, Yang J. Phenylethanol glycosides
from Herba cistanche improve the hypoxic tumor
microenvironment and enhance the effects of oxaliplatin
via the HIF-1a signaling pathway. Mol Med Rep 2021;
24(1): 517.

van Ravensteijn S, van Merrienboer B, van Asten S,
Pruijt J, Hilbink M, Tol J. Oxaliplatin infusion-related
venous pain: prevention by simultaneous intravenous
fluids. BMJ Support Palliat Care 2021; 11(2): 226-229.

Mohammadi A, Boroofeh B, Mousavi-Aghdas SA, Mirza-
Aghazadeh-Attari M. Alveolar hemorrhage in the setting
of COVID-19: Report of a successful
intervention and embolization. Radiol Case Rep 2021;
16(7): 1777-1779.

Lodha A, Giannopoulos S, Sumar R, Ratcliffe J,
Gorenchtein M, Green P, Rollefson W, Stout CL,
Armstrong EJ. Transradial endovascular intervention:

vascular

Results from the Radial Access for Navigation to your

Chosen lesion for Peripheral Vascular Intervention
(REACH PVI) study. Cardiovasc Revasc Med 2021; 15:
S$1553-8389(21)00255-4.

20. Haug V, Kadakia N, Panayi AC, Kauke M, Hundeshagen
G, Diehm Y, Fischer S, Hirche C, Kneser U, Pomahac
B. Combined (endo-)vascular intervention
microsurgical lower extremity free flap reconstruction-A

and

propensity score matching analysis in 5386 ACS-NSQIP
patients. J Plast Reconstr Aesthet Surg 2021; 74(5):
1031-1040.

21. Giannopoulos S, Pliagas G, Armstrong EJ. Procedural

vascular
interventions performed in office-based labs: LIBERTY
360 sub-analysis. J Invasive Cardiol 2021; 33(5): E365-
E377.

22. Cartaya AE, Lutz H, Maiocchi S, Nalesnik M, Bahnson
EM. Delivery of cinnamic aldehyde antioxidant response
activating  nanoparticles (ARAPas) for vascular
applications. Antioxidants (Basel) 2021; 10(5): 709.

23. Martin-Tuffreau AS, Bagate F, Boukantar M, Saiydoun G,
Mangiameli A, Rostain L, Mouillet G, Fiore A, Langeron
O, Mekontso-Dessap A, et al. Complete percutaneous
angio-guided implantation and explantation of VA-
ECMO using preclosing for cardiogenic shock or cardiac
arrest. Crit Care 2021; 25(1): 93.

24. Aurshina A, Ostrozhynskyy Y, Alsheekh A, Kibrik P, Chait
J, Marks N, Hingorani A, Ascher E. Safety of vascular
interventions performed in an office-based laboratory in
patients with low/moderate procedural risk. J Vasc Surg
2021; 73(4): 1298-1303.

25. Chen S, Luo X, Lei Z, Li Y. Clinical efficacy of
capecitabine combined with oxaliplatin in the treatment

and 3-year outcomes of peripheral

of cervical cancer and its effect on vascular growth-
related factors. Guangzhou Medical J 2018; 38(12):
1642-1645.

Trop J Pharm Res, March 2022; 21(3): 648



