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Abstract

Pemetrexed is an antifolate agent which has shown activity on vari-
ous tumors. But no result has been reported on the clinical efficacy 
and toxicity of pemetrexed combined with antiangiogenesis drug in 
patients with cervical cancer. Apatinib is an oral antiangiogenesis drug 
in cervical cancer, which has been reported efficacy and safety in cervi-
cal cancer. Here, we present a 50-year-old woman who was diagnosed 
with recurrent and metastatic cervical adenocarcinoma two years 
after postoperative adjuvant radiotherapy. After pathology and ma-
gnetic resonance imaging confirmed the recurrence and metastasis, 
the patient was administered pemetrexed 500 mg/m2 and cisplatin 50 
mg/m2 on day 1, cycled every three weeks for four cycles. Then add 
apatinib 500 mg/d from day 1 to day 21 combined with pemetrexed 
and cisplatin for two cycles, followed by pemetrexed 500 mg/m2 on 
day 1 combined with apatinib every 21 days per cycle for two cycles. 
Finally, a single dose of apatinib is a maintenance therapy. According 
to the Response Evaluation Criteria In Solid Tumors (RECIST) 1.1 stan-
dard, she was confirmed as Partial Response (PR). Now, the Progres-
sion-Free Survival (PFS) of the patient has been 21 months. No grade 
III-IV adverse effects have been found. In conclusion, pemetrexed-cis-
platin combined with antiangiogenesis drug might be an effective and 
mild toxic treatment for patients with recurrent or metastatic cervical 
carcinoma. Further prospective clinical trials are needed to verify this 
conclusion.
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Introduction

Cervical cancer is the most common cancer in the female 
reproductive system [1]. The Human Papillomavirus (HPV) 
screening test and HPV vaccine have been used in developing 
countries, the incidence of cervical cancer has been sharply de-
creased [2]. But there are nearly 70% of cervical cancers first 
diagnosis in the local advanced or metastatic disease in the 
poverty-stricken areas [3]. After effective surgery or concurrent 
chemoradiotherapy, the five years overall survival rate for these 
patients is almost 75-85% [4]. However, when the patients are 
faced with recurrence or metastasis, the treatment options are 
so limited that the diseases are usually incurable [5].

Pemetrexed is an antifolate agent which has shown activity 
on various tumors, including lung, breast, ovarian, and head and 
neck cancers [6]. A phase II trial (GOG-0076GG) was conducted 
by the Gynecologic Oncology Group (GOG) to evaluate the ef-
ficacy and toxicity of pemetrexed plus cisplatin on the first-line 
treatment for the patients with recurrent or metastatic cervical 
cancer [6]. The results showed that the treatment might be less 
toxic but as active as paclitaxel-cisplatin [6]. As paclitaxel-cispl-
atin can be combined with antiangiogenesis drugs, the peme-
trexed-cisplatin plus antiangiogenesis drugs might be appropri-
ate. Though the activity and safety of pemetrexed-cisplatin plus 
antiangiogenesis drug have been reported in lung cancer and 
ovarian cancer [7,8], no studies have reported the effect of this 
treatment in cervical cancer. 

The small molecular antiangiogenesis drugs showed efficacy 
on various cancers as well as in cervical cancer. Apatinib, a high-
ly selective tyrosine kinase inhibitor that targets the vascular 
endothelial growth factor receptor-2 (VEGFR-2), could block the 
signal transduction by inhibiting the combination of VEGF and 
its receptor, and then suppresses tumor angiogenesis [9]. Qiu 
et al. have reported that apatinib could suppress tumor growth 
and increase the sensitivity of paclitaxel in cervical cancer [10]. 
Zhou et al. have registered a clinical trial on the Chinese Clini-
cal Trials Registry (ChiCTR-OIN-17012164), which designed an 
open-label randomized controlled trial with apatinib for patients 
with advanced or recurrent cervical cancer [11]. Some studies 
have reported that apatinib is an effective and less toxic treat-
ment in patients with recurrent cervical cancer [12-18]. But no 
result has been reported on the clinical efficacy and toxicity of 
apatinib combined with pemetrexed-cisplatin in patients with 
cervical cancer. Thus, we reported a unique case of recurrent 
and metastatic cervical cancer receiving pemetrexed-cisplatin 
plus apatinib treatment. 

Case report

In May 2015, a 46-year old female was admitted to her lo-
cal hospital. She complained about irregular vaginal bleeding 
for 1 year. A vaginal discharge examination showed “HPV-16 
infection”, colposcopy cervical biopsy showed “chronic cervici-
tis with erosion, part of the Glandular epithelium showed high 
grade Cervical Intraepithelial Neoplasia (CIN III)”. On June 4, 
2015, extrafascial hysterectomy was performed on the patient, 
and the intraoperative frozen section revealed “cervical endo-
metrioid adenocarcinoma”. Thus, it was no doubt to change the 
operation into radical hysterectomy, bilateral salpingo-oopho-
rectomy, and pelvic lymph node dissection. The postoperative 

pathology showed that moderately differentiated endometri-
oid adenocarcinoma, which invades both the uterine cavity and 
cervix. The depth was less than 1/3. The gross specimen was 
mainly located in the cervix. The vaginal stump, bilateral at-
tachments, and pelvic lymph nodes in all groups of 12 sections 
showed no cancer invasion. The results of immunohistochemi-
cal staining showed PCK (+), CEA (+), P16 (+), vimentin (-), ER 
(weak +), PR (-), which suggested that the uterus was originated 
from the cervical epithelial. Thus, according to the FIGO 2009 
(International Federation of Gynecology and Obstetrics) crite-
ria, the patient was diagnosed with cervical adenocarcinoma 
with stage IB1.

As recommended by the NCCN guidelines, the patients in the 
stage IB1 with neither high-risk factors (positive lymph nodes, 
positive vaginal stump, and parametrial infiltration)  nor inter-
mediate risk factors (vascular tumor emboli, depth of cervical 
infiltration is greater than half, and tumor size is not less than 
4 cm), could not take any adjuvant therapy, just surveillance. 
However, the surgeon showed that the patients should take 
adjuvant radiotherapy after the operation. So the patient was 
referred to our hospital and asked for radiotherapy. The post-
operative pathological sections were consulted in the pathol-
ogy department, and the results were in accordance with the 
pathology department of the local hospital. Then, exclusion 
of contraindication, the patient had been performed the pel-
vic intensity-modulated radiation therapy (total dose=50Gy/25 
fractions) and the vaginal brachytherapy (total dose=12Gy/2 
fractions) from June 14 to August 40, 2015. 

After radiotherapy, the patient was routinely reviewed till 
May 2017. There was slight pain and discomfort in her abdo-
men, and she could not relieve it for half a month. So the pa-
tient backed to our hospital to perform some routine examina-
tions. The results showed that the Carcinoembryonic Antigen 
(CEA) 65.13 ng/ml, Glycoprotein Antigen 125 (CA125) 500.3 
U/mL, Glycoprotein Antigen 199 (CA199) 70.16 U/mL, Human 
Epididymis Protein 4 (HE4) 351.2 pmol/L. Abdomen and pelvic 
Magnetic Resonance Imaging (MRI) suggested that multiple 
cystic lesions at the pancreatic tail, vaginal stump, abdominal 
and pelvis cavity, and the pelvic cavity hold a large amount of 
effusion (Figure 1A-D). The superior doctor considered the re-
currence of the disease with extensive pelvic cavity metastasis. 
The pathological biopsy report of the rectal mass and the lower 
abdominal mass showed many inflammatory cells and a small 
number of heterogeneous cell clusters, combined with the 
medical history, considered metastatic adenocarcinoma. Immu-
nohistochemistry showed that tumor cells were CDX2(-), CK(+), 
ER(+), P16(+), PAX8(+), PR(-), VIMENTIN(-), CK20 scattered posi-
tive, Ki-67 ( 80%) (Figure 2A-J). Reviewed the patient’s previous 
postoperative pathology report, it was consistent with current 
histological features. According to these, the patient might be 
with extensive metastases and recurrence of cervical cancer.

Chemotherapy combined with angiogenesis blockade is the 
first-line treatment for recurrent and metastatic cervical can-
cer. The doctor recommended the patient take paclitaxel and 
cisplatin combined with angiogenesis blockade bevacizumab. 
However, the patient was afraid of the high price of bevaci-
zumab and did not want to take chemotherapy which may have 
the side effect of hair loss. She asked for a relatively moderate 
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and inexpensive treatment. Thus, pemetrexed 500 mg/m2 plus 
cisplatin 50 mg/m2 on day 1, cycled every three weeks for four 
cycles were performed to the patient. The RECIST 1.1 standard 
was used to evaluate the efficacy of the treatment. After two 
cycles, the MRI showed the patient’s pancreatic tail, abdominal, 
pelvic, and vaginal stump cystic lesions had not changed (Figure 
1E-H), but the tumor markers were declined (Figure 3 and Table 
1). While after four cycles, the lesions had shrunk (Figure 1I-L), 
and the tumor markers were sharply declined to the baseline 
(Figure 3 and Table 1). Consequently, the efficacy was evaluated 
as Stable Disease (SD) after two cycles, Partial Response (PR) 
after four cycles. 

To enhance the efficacy of the treatment, the doctor added 
anti-angiogenic drugs (apatinib) 500 mg/d to the pemetrexed 
and cisplatin for two cycles on September 2 and September 27. 
After the therapy, abdominal pelvic MRI showed that the pa-
tient’s abdominal cystic lesions were significantly reduced, but 
the pancreatic tail and pelvic cystic lesions had not changed to 
the previous ones. Thus, the efficacy was evaluated as PR (Fig-
ure 1M-P). Then the patient was continued to take oral apatinib 
treatment combined with single-agent pemetrexed to maintain 
chemotherapy for every 21 days from October 25 to November 
16. As shown in (Figure 1Q-T), the lesions were not changed 
after these two cycles. After these, the patient was treated with 
single apatinib for maintenance therapy at home and went 
back to the hospital to evaluate the efficacy and adverse reac-
tion every 3 to 6 months. As shown in Figure 1 U-X, in February 
2019, the MRI showed the cystic lesions in the pancreatic tail, 
abdominal were disappeared. While for the part in the pelvic 
and the vaginal stump, the cystic lesions were sharply shrunk 
but still exist. The tumor markers remained normal (Figure 3 
and Table 1). Now, the patient is continued taking apatinib as 
maintenance therapy. The progression-free survival time is 
more than twenty months.

The patient experienced no III-IV adverse events. All the tox-
icities were controllable and tolerable. According to the NCI-CTC 
for Adverse Events 5.0, the toxicities were described as follows: 
Diarrhea (grade 2), hand-foot syndrome (grade 2), hypertension 
(grade 1), the decline of platelet (grade 1) and leukocyte (grade 
2), and fatigue (grade 1).

Figure 1: The results of abdomen and pelvic MRI during the treat-
ments. (A)-(D) MRI showed multiple cystic lesions at pancreatic tail, 
vaginal stump, and abdominal and pelvis cavity which confirmed 
recurrent and metastatic disease before treatments. (E)-(H) MRI 
showed that the cystic lesions had no changed after the treatment 
of PP for two cycles. The efficacy was confirmed as SD. (I)-(L) MRI 
showed that the lesions had a little shrunk after PP treat for the 
3th and 4th cycles. The efficacy was evaluated as PR. (M)-(P) After 
treatment of PP combined with A, MRI showed that the patient’s 
abdominal cystic lesions were significantly reduced, but the pan-
creatic tail and pelvic cystic lesions had no changed to the previous 
ones. The efficacy was evaluated as PR. (Q)-(T) The lesions were 
not changed after the treatment of single pemetrexed combined 
with apatinib for two cycles. The efficacy was evaluated as SD. (U)-
(X) MRI showed the cystic lesions in the pancreatic tail, abdominal 
were disappeared after a single apatinib as maintenance therapy 
for more than half a year. For the part in the pelvic and the vaginal 
stump, the cystic lesions were sharply shrunk but still exist. The 
efficacy was evaluated as PR.
Note: Red arrows represent the cystic lesions.
Abbreviations: MRI: Magnetic Resonance Imaging; PP: Peme-
trexed Plus Cisplatin; A: Apatinib; P: Pemetrexed; PR: Partial Re-
sponse; SD: Stable Disease.

Figure 2: Ultrasound guided biopsy suggested metastatic adeno-
carcinoma. The immunohistochemistry showed that tumor cells 
were CDX2(-), CK(+), ER(+), P16(+), PAX8(+), PR(-), VIMENTIN(-), 
CK20 scattered positive, Ki-67 ( 80%). Combined with medical his-
tory, the patient had been confirmed with metastatic and recur-
rent cervical cancer. (A) Hematoxylin eosin staining showed meta-
static adenocarcinoma. (B) CDX2, (C) PR, (D) VIMENTIN, (E) CK(20), 
(F) Ki-67, (G) PAX8, (H) ER, (I) P16, (J) CK.

Figure 3: The level of tumor markers keep falling during the treat-
ment. 
Abbreviations: CEA: Carcinoembryonic Antigen; CA125: Glycopro-
tein Antigen 125; CA199: Glycoprotein Antigen 199; HE4: Human 
Epididymis Protein 4.
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Table 1: The data of tumor markers during the treatment.

Time CEA (ng/ml) CA125 (U/ml) CA199 (U/ml) HE4 (pmol/L)

2017/5/23 65.13 500.30 70.16 351.20

2017/6/26 35.30 217.10 81.95 103.30

2017/7/17 14.53 45.90 12.44 61.55

2017/8/8 9.64 20.40 8.10 55.23

2017/8/30 5.94 12.80 5.51 52.98

2017/9/24 3.78 5.60 8.86 49.89

2017/10/22 3.15 5.70 12.80 52.07

2017/11/15 2.39 5.10 9.83 52.94

2018/3/26 2.11 4.90 3.00 48.91

2018/5/30 3.02 4.80 2.80 45.80

2019/1/11 3.24 21.50 3.20 46.10

Abbreviations: CEA: Carcino-Embyrionic Antigen; CA125: Glycoprotein 
Antigen CA125; CA199: Glycoprotein Antigen CA199; HE4: Human Epi-
didymis Protein 4.

Table 2: Summary of pemetrexed in four phase II trials among 
patients with recurrent/advanced cervical cancer.

Author n ORR (%) mPFS mOS

Goedhals et al. 

[30]
35 
Chemotherapy-naïve 

18
Median duration of 

4 months

Miller et al. [41]
29 
Single second-line therapy

15
3.1 

months
7.4 

months

Lorusso et al. 
[42]

43 
Single second-line therapy

14
10 

weeks
35 weeks

Miller et al. [6]
54 
Combined with cisplatin as 
a first-line therapy

31
5.7 

months
12.3 

months

Discussion

Currently, recurrent and metastatic cervical cancer that can-
not be resected or treated with radiotherapy is often incurable 
due to the lack of effective treatment. In this case, it is interest-
ing to find that the patient with recurrent and metastatic cervi-
cal cancer achieves PFS of 21 months after treating with apa-
tinib combined with pemetrexed-cisplatin. The toxicity can be 
tolerated, and no grade III-IV adverse effects have been found.

Generally speaking, the 5 years survival rate for the patients 
with cervical cancer in stage IA and IB (without high-risk factors 
and middle-risk factors) is nearly 85%-95% [4]. However, the dis-
ease-free survival time of this patient was no more than 2 years. 
It might be related to the significantly lower survival in the pa-
tients with Adenocarcinoma (AC) than in Squamous Cervical 
Carcinoma (SCC), which has been reported by some researchers 
[19,20]. Nevertheless, some other researchers have reported 
that the histological type is not the determinant factor to affect 
prognosis [21]. No difference in survival outcomes between AC 
and SCC was found in the patients who did not require postop-
erative treatment [22]. More interestingly, in patients of stage 
IA and IB who have received postoperative treatment, the prog-
nosis was relatively poorer in AC than in SCC [23,24]. May be the 
current postoperative treatments were not benefited people in 
the AC subtype. Individualized treatments should be studied in 

the future.

Pemetrexed is an antifolate preparation that contains a pyr-
rolopyrimidine-based nucleus and is widely used in lung adeno-
carcinoma and pleural mesothelioma [7,25]. It can inhibit cell 
replication by disrupting the folate-dependent metabolic pro-
cesses [26]. Thymidylate Synthase (TS) is one of the targeted 
multiple enzymes by pemetrexed [27]. Increased the expression 
of TS could lead to radioresistant in cervical cancer cells and in-
duce a relatively poor prognosis in patients with cervical cancer 
[28,29]. Based on these biological rational and the efficacy in 
other cancers, pemetrexed has been tested in four phase II tri-
als among patients with advanced, persistent, metastatic, or re-
current cervical cancer (Table 1) [6,30]. In this case, the patient 
achieved a PR after treating with pemetrexed plus cisplatin as 
first-line chemotherapy for four cycles. As shown in Table 1, the 
GOG-0076GG series was designed to evaluate the safety and 
efficacy of pemetrexed combined with cisplatin as first-line che-
motherapy in patients with advanced, persistent, or recurrent 
cervical cancer [6]. The overall response rate, the median PFS, 
and OS was 31% (one complete and 16 partial), 5.7 months, 
and 12.3 months, respectively [6]. The more grade 3 and 4 tox-
icities were neutropenia 35%, leukopenia 28%, and metabolic 
28% [6]. Notably, among the patients with measurable tumors, 
the response rate was 38% of the patients in nonradiated dis-
ease sites, whereas 0% of that in irradiated disease sites [6]. 
So it might elucidate that the efficacy of pemetrexed-cisplatin 
is higher in the patients with metastatic and recurrent disease 
outside the irradiated sites than in the irradiated sites. In this 
case, most of the lesions were outside the irradiated sites. To 
some extent, this might be one of the reasons why the patient 
had a good effect. Moreover, on the basis of GOG-0204 which 
was designed to compare four cisplatin-based chemotherapy 
in stage IVB, recurrent, or persistent cervical cancer, the group 
of cisplatin plus paclitaxel were superior to other cisplatin dou-
blets (topotecan, gemcitabine, and vinorelbine combined with 
cisplatin) [31]. The response rate, PFS, and OS of this group were 
29%, 6 months, and 13 months, respectively [31]. And the more 
serious toxicities (grades 3 and 4) included neutropenia 78%, 
leukopenia 63%, and other hematologic 36% [31]. It seems that 
the cisplatin-pemetrexed was not inferior to cisplatin-paclitaxel 
with similar survival but lower toxicities. This series and this 
case report indicated that pemetrexed plus cisplatin might be 
effective cisplatin doublets in cervical adenocarcinoma, which 
could be a substitute for paclitaxel and cisplatin and need to be 
further explored in the future.

 The expression of Vascular Endothelial Growth Factor 
(VEGF) and Hypoxia-Inducible Factor 1α (HIF-1α) is increased in 
high-grade cervical dysplasia and cervical cancer [32]. The HPV 
oncoproteins E6 and E7 could promote the growth of tumor 
neovascularization by enhancing both HIF-1α and VEGF expres-
sion [32]. Some studies have revealed that tumor neovascular-
ization is related to poor prognosis in cervical cancer [33,34]. 
Thus, the small molecular antiangiogenesis drug bevacizumab 
has been added to regimens to investigate whether the bevaci-
zumab could extend the response rate, PFS, and OS in patients 
with advanced or recurrent cervical cancer. As reported by 
GOG-0240, combined bevacizumab with cisplatin plus paclitax-
el significantly increased the response rate, PFS, and OS, from 
36%, 5.9 months, 13.3 months, to 48%, 8.2 months, 17months, 
respectively [35]. Data from ovarian cancer [8] and lung cancer 
[7] suggested that bevacizumab could also be added to peme-
trexed plus cisplatin.
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However, the bevacizumab is not suitable for Chinese people 
for its high price and inconvenience. A new small molecular an-
tiangiogenesis drug-apatinib, was produced to benefit Chinese 
people. It was approved by China State Food and Drug Adminis-
tration (CSFDA) as a treatment for gastric cancer patients after 
the second-line treatment. Recently, many studies have report-
ed the efficacy of apatinib on lung cancer [36], liver cancer [37], 
breast cancer [38], esophageal cancer [39], pancreatic cancer 

[40], and so on. In cervical cancer cells, apatinib could inhibit 
cell proliferation by increasing cell apoptosis and G1 phase ar-
rest [10]. The expression of VEGFR2 in cervical cancer tissues is 
positively related to the sensitivity of apatinib [10]. In vivo and 
in vitro experiments showed apatinib enhanced the sensitivity 
to paclitaxel [10]. Based on these biological rationales, some 
studies of apatinib in patients with cervical cancer are ongoing 
(Table 2). Recently, some studies have shown that apatinib is 
an effective and well-tolerated drug for cervical cancer [12-18]. 
But till now, no result has been reported to reveal the clinical 
efficacy and safety of apatinib combined with pemetrexed-
cisplatin in patients with cervical cancer. In this case, we have 
reported a patient who was administrated apatinib combined 
with cisplatin plus pemetrexed and shown PR after the therapy. 
Then a single dose of apatinib as maintenance therapy has con-
trolled the disease for 15 months. It seems that the apatinib 
combined with cisplatin plus pemetrexed has extended the PFS 
in patients with recurrent or metastatic cervical cancer. But due 
to the lack of high-quality clinical research on this area, the ef-
ficacy of pemetrexed-cisplatin combined with apatinib need to 
be further studied.

Conclusion 

In conclusion, apatinib combined with pemetrexed plus cis-
platin might be an effective and tolerated treatment for patients 
with recurrent and metastatic cervical cancer. Further prospec-
tive clinical trials are needed to be designed to verify the role 
of pemetrexed-cisplatin combined with antiangiogenesis drug 
in cervical cancer. Phase III trials are required to be conducted 
to elucidate whether the pemetrexed plus cisplatin combined 
antiangiogenesis drugs is superior to paclitaxel plus cisplatin 
combined with antiangiogenesis or not.
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