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Abstract
Introduction: Limited treatment options are available for residual locally advanced cervical
cancer after concurrent radio-chemotherapy. Pembrolizumab has been approved by the US
Food and Drug Administration to treat patients with persistent, recurrent, and metastatic
cervical cancer. However, it is expensive and not covered by medical insurance in China.
Case Description: A patient presented with stage IIIC1 cervical cancer characterized by
PTEN, PIK3CA, MTOR, and ARID1A mutations, accompanied by low programmed cell death-
ligand 1 expression (tumor cell proportion score 1% and combined positive score 1). The patient
exhibited a residual cervical lesion after concurrent radio-chemotherapy but eventually
achieved a pathologically complete response through a combination of the programmed
cell death-1 (PD-1) inhibitor camrelizumab with the antiangiogenic drug apatinib (two
medicines produced by Chinese Jiangsu Hengrui Pharmaceutical Co.). Surgical intervention
confirmed the lack of residual tumor cells in the cervix. Regular follow-up confirmed that
disease-free survival time was 41 months and overall survival time was 51 months. Adverse
events, including cutaneous capillary endothelial proliferation, hepatic insufficiency,
hemorrhoidal hemorrhage, and neutropenia, were manageable during treatment with
camrelizumab and apatinib. Conclusion: Our findings suggest that the combination of cam-
relizumab and apatinib could offer a valuable therapeutic option for residual advanced cervical
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cancer patients after concurrent radio-chemotherapy. Camrelizumab is affordable, at just 10% of
the price of pembrolizumab, although it is similarly not covered bymedical insurance for cervical
cancer in China. The PTEN, PIK3CA, MTOR, and ARID1A gene mutations hold the potential to
serve as predictive biomarkers for cervical cancer patients treated by PD-1 inhibitors.

© 2025 The Author(s).

Published by S. Karger AG, Basel

Introduction

Cervical cancer is a prevalent gynecological cancer in developing countries, with
persistent human papillomavirus infection identified as a key pathogenic factor [1]. While
cervical cancer screening is widely promoted, over 30% of cervical cancer cases are
diagnosed at an advanced stage (stage IIB–IVA) [2], precluding the possibility of surgical
intervention. For patients with local advanced cervical cancer, standard treatment in-
volves concurrent radio-chemotherapy, but its 5-year survival rate remains disappoint-
ingly low at 40–50% [3]. Furthermore, limited treatment options have been developed for
residual locally advanced cervical cancer after concurrent radio-chemotherapy. However,
promising results have been seen in recent years with immune checkpoint inhibitors
(ICIs) [4, 5].

KEYNOTE-028, a multicohort phase I clinical trial reported in 2017, first evaluated
pembrolizumab monotherapy antitumor activity (objective response rate [ORR] 17%) in
patients with recurrent or metastatic programmed cell death-ligand 1 (PD-L1)-positive
cervical cancers [6]. In the subsequent phase II clinical trial, KEYNOTE-158, pembroli-
zumab monotherapy had 12.2% ORR for patients with previously treated advanced
cervical cancer [5]. In 2020, the US Food and Drug Administration approved pembroli-
zumab use in PD-L1-positive cervical cancer patients with previous chemotherapy re-
sistance [7]. Nevertheless, pembrolizumab monotherapy has demonstrated limited an-
titumor activity [5–7]. The KEYNOTE-826 trial found a median progression-free survival
(mPFS) of 10.4 months and overall survival (OS) of 24 months for 50.4% of those with a
combination of pembrolizumab and chemotherapy, with or without bevacizumab. This
combination fared better than chemotherapy alone, with or without bevacizumab (mPFS:
8.2 months, OS: 24 months; 40.4%) [8]. However, pembrolizumab did not receive a
recommendation from China’s National Medical Products Administration, and it is not
covered by Chinese medical insurance. Therefore, it is extremely expensive for Chinese
patients to use pembrolizumab.

The Chinese CLAP study, a multicenter, single-arm, phase II trial, investigated the ef-
fectiveness and safety of combining the PD-1 inhibitor camrelizumab with the antiangiogenic
drug apatinib (two medicines produced by the Chinese Jiangsu Hengrui Pharmaceutical Co.)
in treating persistent, recurrent, or metastatic cervical cancer. Results revealed an impressive
55.6% ORR and an mPFS of 8.8 months with manageable toxicities. These findings suggest
that the camrelizumab and apatinib combination demonstrates good antitumor activity with
manageable adverse events, potentially offering a promising new treatment option for pa-
tients with persistent, recurrent, and metastatic cervical cancer [9].

We used camrelizumab + apatinib to treat a stage IIIC1 cervical squamous cell cancer
patient who had persistent cancer after radical radio-chemotherapy and reached a patho-
logically complete response with a disease-free survival time of 41 months and OS time of 51
months. Here, we present the entire treatment process and analyze the genetic changes and
their improvement to the therapeutic effect of camrelizumab.
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Case Presentation

Diagnosis
In December 2019, a 53-year-old Chinese woman presentedwith abnormal heavy vaginal

bleeding and was treated for hemostasis and removal of an intrauterine device in the
outpatient clinic. However, the patient refused further examination and treatment. She
continued to suffer from sporadic vaginal bleeding without consulting a doctor due to the
coronavirus disease 2019 pandemic. On August 29, 2020, the patient again experienced heavy
vaginal bleeding. A color Doppler ultrasonography examination showed a borderless and
uneven hypoechoic mass in the cervix measuring approximately 7.9 × 8.1 × 8.7 cm. On
September 14, 2020, a cervical biopsy pathology revealed squamous cell carcinoma (Fig. 1a).
A systemic positron emission tomography-computed tomography (PET-CT) with fluo-
rodeoxyglucose as an imaging agent labeled by a radioactive isotope of fluorine-18 (18F-FDG)
examinationwas performed on September 24, 2020, showing a cervical mass measuring 8.9 ×
9.7 × 6.5 cm (Fig. 2a1, a2), with observed bilateral extrailiac para-vascular lymph node
metastasis and no metastatic lesions in other parts of the body. Based on the 2019 Inter-
national Federation of Gynecology and Obstetrics staging system, the patient was diagnosed
with stage IIIC1 uterine cervical cancer.

Radical Radiotherapy and Chemotherapy
On September 25, 2020, the patient was treated with albumin paclitaxel (260 mg/m2)

combined with carboplatin with an area under the concentration of 5 mg/mL·min on day 1,
which successfully controlled vaginal bleeding after one cycle of chemotherapy (Fig. 3).
Physical examination revealed a mass occupying the cervix with a cauliflower-like appear-
ance, with no visible normal cervix and vaginal fornix. The mass surface displayed dark red
rotten tissue growing into and occupying the upper half of the vagina. The tumor was growing
on both sides of the cervix, reaching the pelvic wall. The patient then received pelvic intensity-
modulated radiation therapy, brachytherapy, and concurrent chemotherapy. During intensity-
modulated radiation therapy, 60 Gy in 25 fractions were applied for bilateral extrailiac para-
vascular lymph node metastasis, and 45 Gy in 25 fractions were applied for bilateral common
iliac, internal iliac, external iliac, the obturator, and anterior sacrum lymph node drainage
area, cervix, uterine body, and the entire vagina. Brachytherapy used a uterine cavity tube and
implantation needles with a dose of 7 Gy, 90% of the high-risk clinical target volume, for three
fractions with iridium 192 as a radioactive source. Concurrent chemotherapy with cisplatin
30 mg/m2 was administered once weekly for 4 weeks. However, the treatment was dis-
continued due to grade 4 neutropenia according to Common Terminology Criteria for Adverse
Events (CTCAE) v4.0. The patient resumed treatment 37 days later, on January 11, 2021, after
neutrophil counts returned to normal, and received the fourth brachytherapy with a pre-
scription dose of 90% of the high-risk clinical target volume 7 Gy. One cycle of chemotherapy
was conducted to make up for the treatment interruption with albumin paclitaxel (260 mg/
m2) combined with carboplatin (area under the concentration = 5 mg/mL·min) on day 1.
Pelvic magnetic resonance imaging (MRI) conducted on February 21, 2021, showed that the
mass was 6.6 × 5.7 × 4.2 cm (Fig. 2b), with partial response according to Response Evaluation
Criteria in Solid Tumor (RECIST) after radical radiotherapy and chemotherapy.

ICIs and Vascular-Targeted Drug Treatment
In September 2020, the paraffin-embedded tissue from cervical biopsies was sent to

Zhejiang Shaoxing Topgen Biomedical Technology Corporation for next-generation se-
quencing and immunohistochemical staining. Tumor mutation testing was conducted using
the OncoDrug-SeqTM 603-gene panel assay on the DNBSEQ-T7 platform, employing an App-A

Case Reports
in Oncology

Case Rep Oncol 2025;18:480–492 482
DOI: 10.1159/000545068 © 2025 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Liu et al.: Camrelizumab and Apatinib Treatment in a Cervical Cancer Patient

https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000545068
https://www.karger.com/cro


FCL PE150 kit (cat. No. 940-000003-00). The PD-L1 IHC stain 22C3 pharmDx (Code SK006)
was used to evaluate PD-L1 protein expression. The patient tested positive for PD-L1 and
exhibited genetic mutations of PTEN, MTOR, ARID1A, PIK3CA, and FGFR2 (Table 1). Addi-
tionally, the tumor was microsatellite stable (MSS) with a low tumor mutational burden
(TMB-L) and moderate tumor neoantigen burden (Table 1).

On February 22, 2021, the patient underwent treatment with Chinese-produced PD-1
inhibitor camrelizumab 200 mg intravenous infusion on the first day combined with targeted
antiangiogenic drug mesylate apatinib 250 mg taken orally once daily, with 3 weeks per cycle.
After six cycles of treatment, pelvic MRI showed that the cervical mass disappeared (Fig. 2c),
and the treatment effectwas evaluated as a clinically complete response according to RECIST on
July 08, 2021. Gynecological examination indicated that the vaginal canal was narrow, the cervix
presented with normal morphology and a rough surface of cervical mucosa, and no tumor was
observed. The cervixwas slightly tough, but therewas no abnormalmass according to palpation
examination. The patient was continued on the camrelizumab combined with apatinib
treatment for two cycles. In August 2021, the oral administration of apatinibwas stopped due to
hemorrhoids and hematochezia, while camrelizumab was continued for three cycles. On Oc-
tober 12, 2021, grade 2 drug-induced hepatic insufficiency was diagnosed according to CTCAE
v4.0. Camrelizumab treatment was discontinued, and bicyclol tablets and atomolan tablets
(without glucocorticoid therapy) were administered orally. Camrelizumab treatment was
administered one time after liver function returned to normal on November 8, 2021.

a b c

c1

c2 c3 c4 c5

Fig. 1. Pathology results of cervical biopsy, colonoscopy biopsy, and surgical excision of cervical and rectal
tissue. a The pathology of the cervical biopsy before treatment reveals squamous cell carcinoma (H&E
stain. ×20). b The pathology of the preoperative colonoscopy biopsy shows moderate chronic in-
flammation with lymphocytes, plasma cells, and neutrophil infiltration (H&E stain. ×20). c The pa-
thology of surgical excision of cervical and rectal tissue. c1 Presence of cervical tissue hemorrhage,
necrosis, inflammatory cell infiltration, fibroblastic proliferation, focal hemosiderin deposition, gran-
ulation tissue formation, and no observed tumor cells (H&E stain. ×20). c2 Chronic inflammation of the
rectal mucosa, interstitial hemorrhage, hyperplasia of fibrous tissue, and focal serous suppurative
inflammation (H&E stain. ×10). c3 Immunohistochemistry of cervical tissue: CK negative. c4 Immu-
nohistochemistry of cervical tissue: scattered CD38 positive. c5 Immunohistochemistry of cervical
tissue: scattered CD138 positive. H&E, hematoxylin and eosin; CK, cytokeratin; CD, cluster of
differentiation.
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Surgical Treatment
OnNovember 18, 2021, a pelvic MRI was conducted; it was suspected that the rectum had

been invaded or adhered to a cervical lesion (Fig. 2d1). On November 23, 2021, a colonoscopy
showed mucosal depression 4 cm away from the anal margin with surrounding concentrated
images of mucosal folds. The mucosal depression had a diameter of 2 cm, and two pieces of
tissue were taken. Rectal mucous pathology indicated moderate chronic inflammation
(Fig. 1b). The patient then underwent systemic 18F-FDG PET-CT on November 25, 2021,
revealing elevated standard uptake value of the cervical focal mass and the cervix adhering to
the rectum (Fig. 2d2, d3).

a

a1 a2

b c

d

d1 d2

d3

e

Fig. 2. Imaging pictures of patients before, during, and after treatment. a The systemic 18F-FDG PET-CT
examination at the initial diagnosis. The CT image (a1) and PET-CT image (a2) show an abnormal mass
in the cervix measuring 8.9 × 9.7 × 6.5 cm with SUVmax of 14.5. b After radical radiotherapy and
chemotherapy, a pelvic MRI T2-weighted image displays a high signal mass located at the cervix with a
size of 6.6 × 5.7 × 4.2 cm. The signal of mass is not homogeneous and has no distinct border with the
uterine body. c Absence of a solid mass in the cervix after six cycles of camrelizumab and apatinib
treatment. A T2-weighted pelvic MRI shows a patchy, slightly high signal with irregular uterine cervical
morphology, and the cervical matrix is poorly displayed. d1 Preoperative pelvic MRI T2-weighted image
shows patchy, slightly high signal shadows in the posterior lip of the cervix with irregular cervical
morphology. The boundary between the upper posterior wall of the cervix-vagina and the anterior wall
of the rectum is unclear, with a loss of fat space between them. The local signal of the rectal mucosa is
uneven, suggestive of possible rectum being invaded or adhered to by cervical lesion. d2 Preoperative
PET-CT shows focal increased 18F-FDG uptake in the cervical area, with an SUVmax of 4.9, and the
lesion size is approximately 1.4 × 1.2 cm. d3 Preoperative PET-CT showed adhesion between the cervix-
vagina and rectum, with unclear demarcation and no accompanying increased 18F-FDG uptake. e Pelvic
MRI T2-weighted images show an absence of uterus and bilateral appendages, observed residual lower
rectum, and invisible sigmoid structure in the follow-up. 18F-FDG, fluorodeoxyglucose labeled by
fluorine-18; PET-CT, positron emission tomography-computed tomography; CT, computed tomogra-
phy; SUVmax, maximum standard uptake value; MRI, magnetic resonance imaging.
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Our gynecologic-oncology multiple-disciplinary team discussed the patient’s case,
concluding that cervical tumor recurrence caused the invaded rectum anterior wall. Ulcers
had formed in the anterior wall of the rectum; a vaginal-rectal fistula was about to occur.
Camrelizumab treatment was stopped, and radical surgery was recommended. However,
surgery was not performed because the patient would not accept a colostomy. On January 4,
2022, the patient received one cycle of liposomal doxorubicin (25 mg/m2) + cisplatin
(75 mg/m2) on day 1 of every 3 weeks, achieving stable disease status after chemotherapy
based on pelvic MRI and rectal and perianal color Doppler ultrasonography results.
Therefore, “total hysterectomy + bilateral adnexectomy + radical resection of rectal cancer
(Hartman) + sigmoidostomy + pelvic abdominal adhesion lysis + intestinal adhesion lysis”
were performed on February 28, 2022 (Fig. 3). The postoperative pathology revealed no
tumor cells in the entire uterine cervix, endometrium and myometrium, bilateral fallopian
tubes and ovaries, vaginal stump, rectum, and part of the colon. The cervical and rectal
tissue exhibited chronic inflammation (Fig. 1c1, c2). No residual tumor cells were detected
by immunohistochemistry, which was negative for cytokeratin (Fig. 1c3) and positive for
cluster of differentiation (CD)38 (Fig. 1c4) and CD138 (Fig. 1c5).

Fig. 3. Timeline summarizing the main events of the case.
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Follow-Up
No postoperative antitumor therapy and no tumor recurrence or metastasis were found

during systemic reviews every 3 months until December 2024 (Fig. 2e). The disease-free
survival time was 41 months from the complete response on July 08, 2021. The OS time was
51 months from diagnosis in September 2020.

Adverse Events
During treatment, the main adverse events were grade 2 reactive cutaneous capillary

endothelial proliferation, grade 2 hepatic insufficiency, grade 2 hemorrhoidal hemorrhage,
and grade 4 neutropenia, according to CTCAE v4.0.

Discussion

We present the case of a stage IIIC1 cervical cancer patient with a persistent residual
lesion after radio-chemotherapy and reaching a pathological complete response to a com-
bination of camrelizumab + apatinib. The patient’s biomarkers of ICIs showed non- and low

Table 1. Next-generation sequencing genetic and immunohistology testing results

Gene name Variation Variation
frequency, %

Targeted therapy-related genes PTEN Exon 8 T319X 15.60

PTEN Exon 2 P30Qfs*24 24.10

PIK3CA Exon 3 G118D 13.90

MTOR Exon 47 S2215F 16.90

ARID1A Exon 15 R1276X 20.80

FGFR2 Exon 13 E565A 35.70

Other tumor-related genes WT1 E143 × 19.90% NM_024426:exon1:c.427G>T:
p.Glu143Ter, somatic mutation

BLM N515Kfs*2 10.90% NM_000057:exon7:c.1544dup:
p.Asn515Lysfs*2, somatic mutation

Clinical significance unknown variation SOX17 M270L, RECQL4 P310S, EP300 A179V, KDR T1258M,
FAT1 R1506S, ESR1 A546T, CRTC2 R379C, MYOF T1032I,
NUP107 R307W, FGFR3 E320D, GLI1 R418Q, CREBBP A2419V,
ZC3H7B M379L, WNK1 Q1032K, CLMN R517H, PTPRD A1664T,
TIMM8B T82A, PDE1C P42R, MTMR3 I737_Q741del

Biomarker name Biomarker status

Predictive biomarkers of
ICIs

Microsatellite instability
status

10.69%, MSS

Tumor mutational burden 7.33 muts/Mb, TMB-L

Tumor neoantigen burden 10.67 neo-peptides/Mb, tumor neoantigen burden
moderate

Type I HLA heterozygosity Moderate

PD-L1 IHC staining TPS: 1%, CPS: 1, PD-L1 positive

TPS, tumor cell proportion score; CPS, combined positive score; mut/Mb, mutation per megabase; PD-L1,
programmed cell death-ligand 1.
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sensitivity, including microsatellite stability, low tumor mutational burden, 1% tumor cell
proportion score, and combined positive score 1. The good response to camrelizumab was
likely derived from the patient’s genetic mutations.

The phosphatase and tensin homolog (PTEN) gene is a tumor-suppressor gene un-
dergoing alterations in approximately 8% of cervical cancer cases [10]. Impaired PTEN
function triggers the activation of phosphoinositide 3-kinase (PI3K) and subsequent
downstream signaling through serine-threonine kinase AKT/mammalian target of rapamycin
(mTOR), which regulates key processes such as cell growth, survival, and proliferation,
contributing to aggressive cancer phenotypes [11]. Mouse cancer models confirmed that the
activation of the PTEN-PI3K-AKT-mTOR signal pathway was related to the overexpression of
PD-L1 [12], and evidence suggests that the PTEN-PI3K-AKT-mTOR signal pathway activation
also promotes antitumor adaptive immunity response [13]. PTEN loss of function includes
mutations, deletions, transcriptional silencing, or protein instability [11]. Additionally,
phosphoinositide-3-kinase, catalytic, and alpha polypeptide (PIK3CA) mutation can activate
the PI3K pathway, resulting in the overexpression of PD-L1 [14]. Table 2 shows our patient’s
mutations in PTEN (two-point mutations), PIK3CA, and MTOR. The patient’s active PTEN-
PI3K-AKT-mTOR signal pathway may have promoted sensitivity to the PD-1 inhibitor
camrelizumab treatment. Previous research indicated that cervical cancer patients treated
with camrelizumab plus apatinib had improved PFS outcomes when they had mutations in
PIK3CA and PTEN [15].

The AT-rich interaction domain (ARID) family has a highly conserved ARID domain,
which can recognize DNA sequences with specific AT-rich features. The ARID family par-
ticipates in the process of genetic duplication and expression, cell growth, differentiation, and
development [16]. ARID1A is a member of this family, and patients with the ARID1Amutation
could benefit more from ICIs treatment than do those with ARID1A wild type. The ARID1A
mutation is associated with a higher abundance of CD4+T and CD8+T cells in malignant
tumors as well as increased expression of PD-L1. ARID1A was a compellent biomarker to
predict the therapeutic effect of ICIs [16]. Our patient carried 20.80% exon 15 of the ARID1A
variation (Table 2), which promoted the therapeutic effect of camrelizumab.

Apatinib is a vascular endothelial growth factor receptor-2 (VEGFR-2) tyrosine kinase
inhibitor [17]. Apatinib has the function of selective combination with the receptor endo-
cellular ATP-binding domain and inhibition of endothelial cells’ proliferation, migration, and
tube formation, thus inhibiting VEGFR-2-mediated angiogenesis [18]. Apatinib plays an
antitumor role by controlling tumor angiogenesis. Additionally, low-dose apatinib (250 mg/
day) can regulate the tumor immunosuppression microenvironment, which is helpful for
increasing the sensitivity of PD-1 or PD-L1 inhibitor therapy. A mouse model experiment of
lung cancer found that low-dose apatinib can relieve hypoxia, improve the recruitment of
CD8+T cells, and decrease the infiltration of tumor-related macrophages. The use of anti-PD-
L1 and low-dose apatinib delayed tumor cell growth, decreased the number of metastatic
lesions, and prolonged life duration [19]. We believe that low-dose apatinib improved our
patient’s sensitivity to camrelizumab treatment.

ICI monotherapy is recommended for tumors with PD-L1-positive expression, micro-
satellite instability-high, or deficient mismatch repair [20, 21]. Antiangiogenic agents can
increase the efficacy of ICIs in PD-L1-negative expression, MSS, or proficient mismatch repair
(pMMR) tumors. For example, the use of pembrolizumab and lenvatinib in MSS/pMMR
endometrial cancer has improved the treatment’s efficacy, providing new treatment options
to patients with MSS/pMMR endometrial cancer after progress has been made in the first-line
treatment [22, 23]. The combination of ICIs and antiangiogenic agents broadens the appli-
cation scope of ICIs in multiple solid tumors; in particular, it brings new therapeutic inno-
vations for renal cell carcinoma and hepatocellular carcinoma [24]. A phase I study of the
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combination of camrelizumab and apatinib was first published in 2019, and the dosage of
apatinib was determined to be 250 mg once a day when it was used in combination with
camrelizumab [25]. The combination of camrelizumab and apatinib has been studied in
many tumor species, including hepatocellular carcinoma, NSCLC, SCLC, colorectal carci-
noma, cervical cancer, breast cancer, osteosarcoma, esophageal squamous cell carcinoma,
gastric cancer, acral melanoma, nasopharyngeal carcinoma, and oral squamous cell
carcinoma [26–32]. This combination is most commonly used in hepatocellular carcinoma,
and has been researched in a dozen clinical studies, providing an ORR of 28%, mPFS of
5.87 months, and mOS of 19.35 months [26]. Immunotherapy biomarkers do not need to
be detected in the clinical application study of the combination of camrelizumab and
apatinib; microsatellite instability-high/deficient mismatch repair certainly has better
efficacy than MSS/pMMR [33]. The CLAP study was published in 2020, almost 1 year
before we used this regimen with our patient. It was a phase II trial and the only study to
investigate the effectiveness and safety of combining camrelizumab with apatinib in
treating persistent, recurrent, or meta-static cancer [9]. The phase III trial is anticipated.
At present, practitioners are exploring the application of camrelizumab and apatinib in
more kinds of cancers as well as their therapeutic potential in different stages of cancer
treatment in order to achieve results without chemotherapy and ensure the quality of life
of patients.

In our patient, imaging manifestations of pelvic MRI and PET-CT revealed that the rectum
had been invaded or adhered to by cervical lesions in the process of using camrelizumab. Our
MDT member, lacking experience in using PD-1 inhibitors, misinterpreted these imaging
manifestations of inflammatory reactions as tumor recurrence. Pathological findings from the
colonoscopy biopsy revealed moderate chronic inflammation in the rectal mucosa, with no
cancer cells present. This pathological finding was initially deemed as false negative as our
MDT member assessed the cervical tumor as not having fully penetrated the rectal wall into
the mucosa. If the inflammatory reaction in the cervix had been accurately identified, it could
have obviated the need for the patient to undergo surgery. However, the operation yielded
evidence of a pathologically complete response, whereas the Chinese CLAP study merely
presented clinical treatment outcomes.

In our patient, the total number of peripheral blood lymphocytes, including T lym-
phocytes, B lymphocytes, and NK cells, significantly increased after treatment with camre-
lizumab plus apatinib (Table 2), indicating our treatment’s efficacy for advanced cervical
cancer patients. On February 22, 2021 (following radical chemo-radiotherapy), reduced
counts of T lymphocytes, B lymphocytes, and NK cells were noted compared to the counts
observed on November 18, 2020 (during chemo-radiotherapy). Thus, we think that radical
chemo-radiotherapy did not improve our patient’s immune status.

Conclusion

Our findings suggest that the camrelizumab and apatinib combination could offer a
valuable therapeutic option for residual advanced cervical cancer patients after concurrent
radio-chemotherapy. Camrelizumab is affordable, costing 10% as much as pembrolizumab,
although it is also not covered by medical insurance for cervical cancer in China. The PTEN,
PIK3CA, MTOR, and ARID1A gene mutations could serve as predictive biomarkers for cervical
cancer patients treated by PD-1 inhibitors, which need to be approved by prospective clinical
studies. The CARE Checklist has been completed by the authors for this case report, attached
as online supplementarymaterial (for all online suppl. material, see https://doi.org/10.1159/
000545068).

Case Reports
in Oncology

Case Rep Oncol 2025;18:480–492 489
DOI: 10.1159/000545068 © 2025 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Liu et al.: Camrelizumab and Apatinib Treatment in a Cervical Cancer Patient

https://doi.org/10.1159/000545068
https://doi.org/10.1159/000545068
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000545068
https://www.karger.com/cro


Acknowledgment

We would like to thank Editage (www.editage.cn) for English language editing.

Statement of Ethics

Written informed consent was obtained from the patient for publication of this case
report and any accompanying images. The authors are accountable for all aspects of the work
in ensuring that questions related to the accuracy or integrity of any part of the work are
appropriately investigated and resolved. This retrospective review of patient data did not
require ethical approval in accordance with national guidelines.

Conflict of Interest Statement

The authors have no conflicts of interest to declare.

Funding Sources

This study was not supported by any sponsor or funder.

Author Contributions

Z.P.L. and S.H.L. treated the patient and were responsible for the conceptualization of the
present study and wrote the manuscript. H.Z. and F.Y.R. were responsible for analyzing the
patient’s genetic test results and prepared the original draft. B.X. and D.X.Z. treated the patient
andwere responsible for editing and performing critical review of the manuscript. All authors
read and approved the final manuscript for publication.

Data Availability Statement

The data of next-generation sequencing and immunohistochemical staining of the cer-
vical biopsies tissue are openly available in the Genome Sequence Archive (Genomics,
Proteomics & Bioinformatics, 2021) in National Genomics Data Center (Nucleic Acids Res,
2022) at https://bigd.big.ac.cn/gsa-human/browse/HRA006695. Further inquiries can be
directed to the corresponding author.

References

1 Haręża DA, Wilczyński JR, Paradowska E. Human papillomaviruses as infectious agents in gynecological
cancers. Oncogenic properties of viral proteins. Int J Mol Sci. 2022;23(3):1818. https://doi.org/10.3390/
ijms23031818

2 Wang C, Lester B, Huang L, Sun S, Ko JJ. Patient, disease, and survival outcomes for stage IB to stage IV cervical
cancer-A population study. Womens Health (Lond). 2023;19:17455057231164551. https://doi.org/10.1177/
17455057231164551

Case Reports
in Oncology

Case Rep Oncol 2025;18:480–492 490
DOI: 10.1159/000545068 © 2025 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Liu et al.: Camrelizumab and Apatinib Treatment in a Cervical Cancer Patient

http://www.editage.cn
https://bigd.big.ac.cn/gsa-human/browse/HRA006695.
https://doi.org/10.3390/ijms23031818
https://doi.org/10.3390/ijms23031818
https://doi.org/10.1177/17455057231164551
https://doi.org/10.1177/17455057231164551
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000545068
https://www.karger.com/cro


3 Mayadev JS, Ke G, Mahantshetty U, Pereira MD, Tarnawski R, Toita T. Global challenges of radiotherapy for the
treatment of locally advanced cervical cancer. Int J Gynecol Cancer. 2022;32(3):436–45. https://doi.org/10.
1136/ijgc-2021-003001

4 Han X, Chang WW, Xia X. Immune checkpoint inhibitors in advanced and recurrent/metastatic cervical cancer.
Front Oncol. 2022;12:996495. https://doi.org/10.3389/fonc.2022.996495

5 Chung HC, Ros W, Delord JP, Perets R, Italiano A, Shapira-Frommer R, et al. Efficacy and safety of pem-
brolizumab in previously treated advanced cervical cancer: results from the Phase II KEYNOTE-158 study.
J Clin Oncol. 2019;37(17):1470–8. https://doi.org/10.1200/JCO.18.01265

6 Frenel JS, Le Tourneau C, O’Neil B, Ott PA, Piha-Paul SA, Gomez-Roca C, et al. Safety and efficacy of pem-
brolizumab in advanced, programmed death ligand 1–positive cervical cancer: results from the phase Ib
KEYNOTE-028 trial. J Clin Oncol. 2017;35(36):4035–41. https://doi.org/10.1200/JCO.2017.74.5471

7 Borcoman E, Le Tourneau C. Keynote-158 study, FDA granted accelerated approval of pembrolizumab for the
treatment of patients with advanced PD-L1-positive cervical cancer. Ann Transl Med. 2020;8(23):1611.
https://doi.org/10.21037/atm-20-2656

8 Colombo N, Dubot C, Lorusso D, Caceres MV, Hasegawa K, Shapira-Frommer R, et al. Pembrolizumab for
persistent, recurrent, or metastatic cervical cancer. N Engl J Med. 2021;385(20):1856–67. https://doi.org/10.
1056/NEJMoa2112435

9 Lan C, Shen J, Wang Y, Li J, Liu Z, He M, et al. Camrelizumab plus apatinib in patients with advanced cervical
cancer (CLAP): a multicenter, open-label, single-arm, Phase II Trial. J Clin Oncol. 2020;38(34):4095–106.
https://doi.org/10.1200/JCO.20.01920

10 Nero C, Ciccarone F, Pietragalla A, Scambia G. PTEN and gynecological cancers. Cancers. 2019;11(10):1458.
https://doi.org/10.3390/cancers11101458

11 Chalhoub N, Baker SJ. PTEN and the PI3-kinase pathway in cancer. Annu Rev Pathol. 2009;4:127–50. https://
doi.org/10.1146/annurev.pathol.4.110807.092311

12 Lastwika KJ, Wilson W, Li QK, Norris J, Xu H, Ghazarian SR, et al. Control of PD-L1 expression by oncogenic
activation of the AKT-mTOR pathway in non-small cell lung cancer. Cancer Res. 2016;76(2):227–38. https://
doi.org/10.1158/0008-5472.CAN-14-3362

13 Vidotto T, Melo CM, Castelli E, Koti M, Dos Reis RB, Squire JA. Emerging role of PTEN loss in evasion of the
immune response to tumours. Br J Cancer. 2020;122(12):1732–43. https://doi.org/10.1038/s41416-020-
0834-6

14 Ugai T, Zhao M, Shimizu T, Akimoto N, Shi S, Takashima Y, et al. Association of PIK3CA mutation and PTEN loss
with expression of CD274 (PD-L1) in colorectal carcinoma. Oncoimmunology. 2021;10(1):1956173. https://
doi.org/10.1080/2162402X.2021.1956173

15 Huang X, He M, Peng H, Tong C, Liu Z, Zhang X, et al. Genomic profiling of advanced cervical cancer to predict
response to programmed death-1 inhibitor combination therapy: a secondary analysis of the CLAP trial.
J Immunother Cancer. 2021;9(5):e002223. https://doi.org/10.1136/jitc-2020-002223

16 Zhu Y, Yan C, Wang X, Xu Z, Lv J, Xu X, et al. Pan-cancer analysis of ARID family members as novel biomarkers
for immune checkpoint inhibitor therapy. Cancer Biol Ther. 2022;23(1):104–11. https://doi.org/10.1080/
15384047.2021.2011643

17 Zhao D, Hou H, Zhang X. Progress in the treatment of solid tumors with apatinib: a systematic review. Onco
Targets Ther. 2018;11:4137–47. https://doi.org/10.2147/OTT.S172305

18 Fathi Maroufi N, Rashidi MR, Vahedian V, Akbarzadeh M, Fattahi A, Nouri M. Therapeutic potentials of Apatinib
in cancer treatment: possible mechanisms and clinical relevance. Life Sci. 2020;241:117106. https://doi.org/
10.1016/j.lfs.2019.117106

19 Zhao S, Ren S, Jiang T, Zhu B, Li X, Zhao C, et al. Low-dose apatinib optimizes tumor microenvironment and
potentiates antitumor effect of PD-1/PD-L1 blockade in lung cancer. Cancer Immunol Res. 2019;7(4):630–43.
https://doi.org/10.1158/2326-6066.CIR-17-0640

20 Cohen EEW, Soulières D, Le Tourneau C, Dinis J, Licitra L, Ahn MJ, et al. Pembrolizumab versus methotrexate,
docetaxel, or cetuximab for recurrent or metastatic head-and-neck squamous cell carcinoma (KEYNOTE-040):
a randomised, open-label, phase 3 study. Lancet. 2019;393(10167):156–67. https://doi.org/10.1016/S0140-
6736(18)31999-8

21 Diaz LA Jr, Shiu KK, Kim TW, Jensen BV, Jensen LH, Punt C, et al. Pembrolizumab versus chemotherapy for
microsatellite instability-high or mismatch repair-deficient metastatic colorectal cancer (KEYNOTE-177): final
analysis of a randomised, open-label, phase 3 study. Lancet Oncol. 2022;23(5):659–70. https://doi.org/10.
1016/S1470-2045(22)00197-8

22 Makker V, TaylorMH, Aghajanian C, Oaknin A, Mier J, Cohn AL, et al. Lenvatinib plus pembrolizumab in patients
with advanced endometrial cancer. J Clin Oncol. 2020;38(26):2981–92. https://doi.org/10.1200/JCO.19.
02627

23 Makker V, Colombo N, Casado Herráez A, Monk BJ, Mackay H, Santin AD, et al. Lenvatinib plus pembrolizumab
in previously treated advanced endometrial cancer: updated efficacy and safety from the randomized phase III
study 309/KEYNOTE-775. J Clin Oncol. 2023;41(16):2904–10. https://doi.org/10.1200/JCO.22.02152

24 Zhou Y, Liu Z, Yu A, Zhao G, Chen B. Immune checkpoint inhibitor combined with antiangiogenic agent
synergistically improving the treatment efficacy for solid tumors. Immunotargets Ther. 2024;13:813–29.
https://doi.org/10.2147/ITT.S494670

Case Reports
in Oncology

Case Rep Oncol 2025;18:480–492 491
DOI: 10.1159/000545068 © 2025 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Liu et al.: Camrelizumab and Apatinib Treatment in a Cervical Cancer Patient

https://doi.org/10.1136/ijgc-2021-003001
https://doi.org/10.1136/ijgc-2021-003001
https://doi.org/10.3389/fonc.2022.996495
https://doi.org/10.1200/JCO.18.01265
https://doi.org/10.1200/JCO.2017.74.5471
https://doi.org/10.21037/atm-20-2656
https://doi.org/10.1056/NEJMoa2112435
https://doi.org/10.1056/NEJMoa2112435
https://doi.org/10.1200/JCO.20.01920
https://doi.org/10.3390/cancers11101458
https://doi.org/10.1146/annurev.pathol.4.110807.092311
https://doi.org/10.1146/annurev.pathol.4.110807.092311
https://doi.org/10.1158/0008-5472.CAN-14-3362
https://doi.org/10.1158/0008-5472.CAN-14-3362
https://doi.org/10.1038/s41416-020-0834-6
https://doi.org/10.1038/s41416-020-0834-6
https://doi.org/10.1080/2162402X.2021.1956173
https://doi.org/10.1080/2162402X.2021.1956173
https://doi.org/10.1136/jitc-2020-002223
https://doi.org/10.1080/15384047.2021.2011643
https://doi.org/10.1080/15384047.2021.2011643
https://doi.org/10.2147/OTT.S172305
https://doi.org/10.1016/j.lfs.2019.117106
https://doi.org/10.1016/j.lfs.2019.117106
https://doi.org/10.1158/2326-6066.CIR-17-0640
https://doi.org/10.1016/S0140-6736(18)31999-8
https://doi.org/10.1016/S0140-6736(18)31999-8
https://doi.org/10.1016/S1470-2045(22)00197-8
https://doi.org/10.1016/S1470-2045(22)00197-8
https://doi.org/10.1200/JCO.19.02627
https://doi.org/10.1200/JCO.19.02627
https://doi.org/10.1200/JCO.22.02152
https://doi.org/10.2147/ITT.S494670
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000545068
https://www.karger.com/cro


25 Xu J, Zhang Y, Jia R, Yue C, Chang L, Liu R, et al. Anti-PD-1 antibody SHR-1210 combined with apatinib for
advanced hepatocellular carcinoma, gastric, or esophagogastric junction cancer: an open-label, dose escalation
and expansion study. Clin Cancer Res. 2019;25(2):515–23. https://doi.org/10.1158/1078-0432.CCR-18-2484

26 Chen M, Li Y, Cheng M. Efficacy and safety of the combination of camrelizumab and apatinib in the treatment of
liver cancer: a systematic review and single-arm meta-analysis. BMC Gastroenterol. 2024;24(1):55. https://
doi.org/10.1186/s12876-024-03144-8

27 Li J, Zhang X, Mu Z, Sun D, Sun Y, Lin Y. Response to apatinib and camrelizumab combined treatment in a
radioiodine refractory differentiated thyroid cancer patient resistant to prior anti-angiogenic therapy: a case
report and literature review. Front Immunol. 2022;13:943916. https://doi.org/10.3389/fimmu.2022.943916

28 Mao L, Lian B, Li C, Bai X, Zhou L, Cui C, et al. Camrelizumab plus apatinib and temozolomide as first-line
treatment in patients with advanced acral melanoma: the CAP 03 phase 2 nonrandomized clinical trial. JAMA
Oncol. 2023;9(8):1099–107. https://doi.org/10.1001/jamaoncol.2023.1363

29 Ding X, Zhang WJ, You R, Zou X, Wang ZQ, Ouyang YF, et al. Camrelizumab plus apatinib in patients with
recurrent or metastatic nasopharyngeal carcinoma: an open-label, single-arm, phase II study. J Clin Oncol.
2023;41(14):2571–82. https://doi.org/10.1200/JCO.22.01450

30 Zhao J, Zhao L, Guo W, Wang S, Tao X, Li L, et al. Efficacy, safety, and biomarker analysis of neoadjuvant
camrelizumab and apatinib in patients with resectable NSCLC: a phase 2 clinical trial. J Thorac Oncol. 2023;
18(6):780–91. https://doi.org/10.1016/j.jtho.2023.02.019

31 Ju WT, Xia RH, Zhu DW, Dou SJ, Zhu GP, Dong MJ, et al. A pilot study of neoadjuvant combination of anti-PD-1
camrelizumab and VEGFR2 inhibitor apatinib for locally advanced resectable oral squamous cell carcinoma.
Nat Commun. 2022;13(1):5378. https://doi.org/10.1038/s41467-022-33080-8

32 Lin JX, Tang YH, Zheng HL, Ye K, Cai JC, Cai LS, et al. Neoadjuvant camrelizumab and apatinib combined with
chemotherapy versus chemotherapy alone for locally advanced gastric cancer: a multicenter randomized
phase 2 trial. Nat Commun. 2024;15(1):41. https://doi.org/10.1038/s41467-023-44309-5

33 Yu JH, Xiao BY, Li DD, Jiang W, Ding Y, Wu XJ, et al. Neoadjuvant camrelizumab plus apatinib for locally
advanced microsatellite instability-high or mismatch repair-deficient colorectal cancer (NEOCAP): a single-
arm, open-label, phase 2 study. Lancet Oncol. 2024;25(7):843–52. https://doi.org/10.1016/S1470-2045(24)
00203-1

Case Reports
in Oncology

Case Rep Oncol 2025;18:480–492 492
DOI: 10.1159/000545068 © 2025 The Author(s). Published by S. Karger AG, Basel

www.karger.com/cro

Liu et al.: Camrelizumab and Apatinib Treatment in a Cervical Cancer Patient

https://doi.org/10.1158/1078-0432.CCR-18-2484
https://doi.org/10.1186/s12876-024-03144-8
https://doi.org/10.1186/s12876-024-03144-8
https://doi.org/10.3389/fimmu.2022.943916
https://doi.org/10.1001/jamaoncol.2023.1363
https://doi.org/10.1200/JCO.22.01450
https://doi.org/10.1016/j.jtho.2023.02.019
https://doi.org/10.1038/s41467-022-33080-8
https://doi.org/10.1038/s41467-023-44309-5
https://doi.org/10.1016/S1470-2045(24)00203-1
https://doi.org/10.1016/S1470-2045(24)00203-1
https://www.karger.com/cro
https://www.karger.com/cro
https://doi.org/10.1159/000545068
https://www.karger.com/cro

	Pathologically Complete Response to Camrelizumab and Apatinib in Advanced Cervical Cancer with PTEN, PIK3CA, MTOR, and ARID ...
	Introduction
	Case Presentation
	Diagnosis
	Radical Radiotherapy and Chemotherapy
	ICIs and Vascular-Targeted Drug Treatment
	Surgical Treatment
	Follow-Up
	Adverse Events

	Discussion
	Conclusion
	Acknowledgment
	Statement of Ethics
	Conflict of Interest Statement
	Funding Sources
	Author Contributions
	Data Availability Statement
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Tags
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJDFFile false
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.0000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments true
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


