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Case Report

Anlotinib improved the reactive cutaneous capillary endothelial
proliferation induced by camrelizumab: a case report
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Background: Programmed cell death protein-1 (PD-1) or its ligand PD-L1 monoclonal antibodies,
opening a new era of tumor immunotherapy, and they have significantly improved the overall survival of
many patients with advanced solid tumors. However, in addition to its effectiveness, we should also pay
attention to its adverse effects. The instructions of the PD-1 inhibitor camrelizumab clearly indicate that
reactive cutaneous capillary endothelial proliferation (RCCEP) is the most common adverse reaction; it is
common for many immune checkpoint inhibitors (ICIs). Here we describe a case that anlotinib improved
RCCEP induced by anti-PD-1 blockade camrelizumab with some focus on further management of this
symptoms.

Case Description: A 57-year-old man with squamous cell carcinoma of the upper lobe of the left
lung, and with mediastinal lymphocyte and liver metastasis, received the fifth cycle of chemotherapy and
immunotherapy with camrelizumab (200 mg, every 3 weeks). Four days after treatment with camrelizumab,
the patient’s face, head, neck, and chest skin had multiple scattered bright red round papules, which were
diagnosed as RCCEP. The patient was treated with oral anlotinib (8 mg, once a day). After 5 days of
treatment, the symptoms of RCCEP gradually eased, and the patient was discharged.

Conclusions: In conclusion, we have reported a case of RCCEP induced by anti-PD-1 blockade
camrelizumab. The patient was given oral anlotinib to relieve the symptoms of RCCEP. Suggesting
that anlotinib could be a potential management to reduce the adverse reactions who are treated with

camrelizumab. The risk for RCCEP should always be kept in mind during camrelizumab treatment.
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Introduction patients with advanced solid tumours (1,2). Camrelizumab

In recent years, especially since 2018, the China National (SHR-1210) is a PD-1 monoclonal antibody that was

Medical Products Administration (NMPA) has successively
approved a variety of immune checkpoint inhibitors (ICls)
targeted to programmed cell death protein-1 (PD-1)
or its ligand PD-L1. These monoclonal antibodies have
opened a new era of tumour immunotherapy and have
significantly improved the overall survival of many
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developed independently by Chinese scholars and national
pharmaceutical enterprises. On 31 May 2019, the NMPA
approved it for the treatment of classical Hodgkin
lymphoma, hepatocellular carcinoma (HCC), non-small
cell lung cancer (NSCLC), and oesophageal squamous
cell carcinoma. In China, camrelizumab is the ICI with
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the most approved indications and a wide range of clinical
applications (3).

Similarly to other anti-tumour drugs, PD-1 inhibitors
can lead to a clear therapeutic effect alongside unique
adverse reactions related to their mechanism. Because
of drug-mediated over activation of the immune system,
ICIs may result in immune-related adverse events
(irAEs) (4). The most common adverse reaction of
camrelizumab is reactive cutaneous capillary endothelial
proliferation (RCCEP), an immune-related and self-
limiting condition (5). Due to limited data, the exact
pathophysiological mechanism of RCCEP is still unclear,
and its appearance may be due to the imbalance between
angiogenesis promoters and inhibitors. Anlotinib is a small
molecule inhibitor of multiple receptor tyrosine kinases;
it has broad-spectrum inhibitory effects on angiogenesis
and tumour growth through inhibition of vascular
endothelial growth factor receptor (VEGFR) 2 and 3 (6).
Some reports indicate that combination of anlotinib and anti-
PD-1 antibodies demonstrated promising durable antitumor
efficacy with hypotoxic in patients with various advance
tumors (7-9). Anlotinib could be a potential management to
reduce the adverse reactions that are treated with camrelizumab.
Therefore, it is particularly important to improve clinical
awareness of this specific skin toxicity and monitor which
medications lead to this condition. This endeavour will allow
clinicians to identify the best treatment time and provide timely
symptomatic measures for patients in subsequent research.
We present the following case in accordance with the CARE
reporting checklist (available at https://tcr.amegroups.com/
article/view/10.21037/tcr-22-426/rc).

Case presentation

In April 2021, a 57-year-old man was presented with a
cough and expectoration without an obvious remote cause.
Bronchoscopy was performed and the pathology results
showed squamous cell carcinoma. The chest computed
tomography (CT) scan also revealed a soft tissue mass at the
bronchial opening of the upper lobe of the left lung with
invasion of the left pulmonary artery. He was diagnosed
with left upper central lung cancer with metastasis to
multiple lymphocytes in the mediastinum and left hilum of
the lung. The image staging was T4N1. PD-1 test results
showed tumor proportion score (TPS) =5% and combined
positive score (CPS) =6. The patient received treatment
with paclitaxel (albumin bound) 300 mg plus camrelizumab
200 mg and recombinant human endostatin on 27 May
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2021. Later, he received chemotherapy [paclitaxel (albumin
bound) 200 mg days 1 and 8; cisplatin 40 mg days 1-3]
combined with immunotherapy (camrelizumab 200 mg) on
23 June, 15 July, and 9 August 2021. He had achieved partial
response after four cycles of chemotherapy combined with
immunotherapy (Figure I). He was admitted to our hospital
for his fifth cycle on 31 August 2021.

His admission diagnosis was: (I) left upper lobe squamous
cell carcinoma after chemotherapy and immunotherapy,
with a clinical stage of T4N2Mlc, IVB; (II) mediastinal
lymphocytes metastasis; and (III) hepatic metastases.
The relevant examinations were performed in an effort
to eliminate treatment-related contraindications. He was
then treated with camrelizumab 200 mg on 4 September
2021. The chemotherapy plan was paclitaxel (albumin
bound) 200 mg days 1 and 8 plus cisplatin 40 mg days 1-3
beginning on 6 September 2021. On 8 September 2021,
physical examination revealed that his face, head, neck, and
chest skin had multiple scattered bright red round papules,
especially his head and neck. That features were ‘red-
nevus-like” and ‘pearl-like’, and the maximum diameter was
about 6 mm. There was a rash under the left eye that had
ruptured and was bleeding (Figure 2). After dermatological
consultation, it was diagnosed as RCCEP. No special
treatment was performed locally. It was recommended
that the patient avoid scratching or rubbing. Mupirocin
ointment was used for symptomatic support to prevent
skin and soft tissue infections at the ulcer. The patient was
treated with oral anlotinib hydrochloride capsule 8 mg once
a day. On 12 September 2021, the patient’s rash improved
significantly, the papule became lighter and the size
atrophied, and no new RCCEP was found on other parts of
the body. And after another 2 days treatment then anlotinib
was discontinued.

All procedures performed in this study were in accordance
with the ethical standards of the institutional and/or national
research committee(s) and with the Helsinki Declaration (as
revised in 2013). Written informed consent was obtained
from the patient for publication of this case report and
accompanying images. A copy of the written consent is
available for review by the editorial office of this journal.

Discussion
Correlation evaluation

The instructions of the PD-1 inhibitor camrelizumab
clearly indicate that RCCEP is the most common adverse
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Figure 1 Substantial space-occupying lesions at the bronchial opening of the upper lobe of the left lung. Lobulation can be seen at the edge,
and the bronchial opening of the upper lobe of the left lung is narrow and occluded. The lesions were significantly improved on 31 August
2021 (B) compared with 22 June 2021 (A). The yellow arrows indicated the lesions.

Figure 2 RCCEP induced by anti-PD-1 blockade camrelizumab. (A) RCCEP was located on the scalp and trunk of the patient. (B) A rash
was under the left eye of the patient, which ruptured and bled. The black arrows indicated the RCCEP. This image is published with the
patient consent. RCCEDP, reactive cutaneous capillary endothelial proliferation.
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reaction; it is common for many ICIs (10). In most
patients, RCCEP appears in the first cycle during the first
treatment (11). In a phase 1 clinical trial including 36 patients
with advanced solid tumours, the median time to RCCEP
occurrence was 23 days (12). In our case, however, RCCEP
occurred 4 days after the fifth cycle of immunotherapy
had commenced, a time that is different from the above-
mentioned study. However, in another case report, two
patients developed RCCEP later, mostly scattered bright
red punctate papules on the skin during third and second
cycles of camrelizumab, respectively (13).

Based on a prospective study, most patients achieved
regression of RCCEP during or after treatment with
camrelizumab (14). Song et 4/. (15). reported that in a phase 2
clinical trial of camrelizumab for the treatment of 76 patients
with classic Hodgkin lymphoma, the incidence of RCCEP
was 97.3%. The clinicopathological characteristics of
RCCEP have been described in many guidelines and there
is a consensus. RCCEP appears on the skin surface, mainly
on the skin of the head, face, and trunk. The lesions were
usually bright red spots: most lesions are ‘nodule-like’, a
few lesions are ‘patch-like’, and some lesions have bright
or dark red colouration. RCCEP can be divided into five
types according to the morphology, namely, ‘red-nevus-like’,
‘pearl-like’, ‘mulberry-like’, ‘patch-like’, and ‘tumour-like’
(16,17). Our patient presented papules that are extremely
similar to the guidelines and consensus. They were mainly
‘red-nevus-like’ and ‘pearl-like’, and they were considered
to be RCCEP based on the dermatological consultation. No
RCCEP-related symptoms have been reported in patients
taking paclitaxel (albumin bound) or cisplatin. Of note,
RCCEDP is strongly related to camrelizumab treatment,
denoted by a score of 6 on Naranjo’s assessment scale.

The possible mechanism of RCCEP induced by

camrelizumab

ICIs have achieved significant outcomes in the treatment
of a variety of malignancies (18). However, ICIs may
result in irAEs due to excessive activation of immune
system, and this issue has attracted great attention (19).
irAEs commonly occur in the skin, colon, endocrine
organs, liver, and lung, among other sites (20). While
RCCEP is a common skin irAEs related to camrelizumab,
the exact mechanisms by which is occurs are still under
investigation. In a multicentric phase 2 clinical study (21),
145 camrelizumab-treated patients experienced RCCEP.
Immunohistochemistry showed intense staining of
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endothelial cells (denoted by CD31) as well as proliferation
and division of endothelial cells (denoted by Ki67).
High expression of vascular endothelial growth factor-A
(VEGF-A) and VEGFR2-pY1175 in the lesions indicated
activation of angiogenesis via the VEGFR2 signalling
pathway. Based on these findings, camrelizumab might
activate CD4" T cells, thus increasing Th2 release of the
cytokine interleukin-4 (IL-4), stimulating the differentiation
of CD163" M2 macrophages, and then promoting vascular
proliferation by releasing VEGF-A. This phenomenon
would induce proliferation of skin capillary endothelial cells
and eventually lead to RCCEP.

Effect of camrelizumab combined with targeted therapy on
RCCEP

A summary analysis found that the incidence of RCCEP
with camrelizumab monotherapy was 56.6%, whereas the
incidence of RCCEP with camrelizumab plus chemotherapy
or anti-vascular treatment decreased to 42.7% and 45.3% (22).
The shortest median duration from onset to remission of
RCCEDP in the combined camrelizumab plus anti-vascular
treatment was 2.2 months. A multicentric, open-label, single-
arm, phase 2 trial showed that the incidence of RCCEP
with camrelizumab combined with apatinib for treatment
of 45 patients with advanced cervical cancer was 8.9% (23).
Therefore, anti-angiogenic drugs are considered to decrease
the occurrence of RCCEP caused by camrelizamab.
Anlotinib is a small molecule inhibitor of multiple
receptor tyrosine kinases; it has broad-spectrum inhibitory
effects on angiogenesis and tumour growth. Anlotinib
suppresses tumour cell proliferation through inhibition of
VEGEFR 2 and 3, fibroblast growth factor receptors 1-4
(FGFR 1-4), platelet-derived growth factor receptors o/
(PDGFR 0o/B), c-Kit and Ret. In China, it is approved for
the treatment of patients with locally advanced or metastatic
NSCLC (6). The occurrence of RCCEP may be related to
the activation of the VEGFR?2 signalling pathway and other
factors. Therefore, we speculate that the combined use of
anlotinib may relieve RCCEP-related symptoms in patients.

Management of RCCEP caused by camrelizumab

The management of RCCEP caused by camrelizumab
is based on guidelines and consensus (16,17). According
to the grade and clinical symptoms of RCCEP, different
management steps can be taken. Camrelizumab therapy can
be continued while managing grade 1-2 RCCEP. The easily
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rubbed parts can be protected with gauze to avoid bleeding.
If the rash ruptures and bleeding occurs, local haemostasis
can be started to prevent infection, and other symptomatic
treatment can be implemented. For RCCEP grade 3 or
higher, camrelizumab therapy should be delayed. In a
multicentric, randomised, open-label, phase 3 clinical study,
the occurrence of RCCEP was related to the objective
response rate of camrelizumab (24). The median survival
of patients who had and did not have RCCEP was 10.1 and

2.5 months, respectively.

Pharmaceutical suggestions

Camrelizumab has only been approved in China since
2019, and its irAEs including RCCEP still need to be
studied. Clinical pharmacists should master the clinical
characteristics, morphological manifestations, drug
correlation, corresponding treatment measures, and
prognosis of RCCEP caused by camrelizumab. Appropriate
medication education and preparing patients for potential
side effects such as RCCEP must be performed to ensure
the safety and effectiveness of medication.

Conclusions

In conclusion, we have reported a case of RCCEP induced
by anti-PD-1 blockade via camrelizumab on day 4 of the
fifth cycle of immunotherapy. The patient was given oral
anlotinib to relieve the symptoms of RCCEP. The specific
pathophysiological mechanism of RCCEP remains unclear.
Activation of angiogenesis via the VEGFR2 signalling
pathway might be the most persuasive hypothesis. The
risk for RCCEP should always be kept in mind during
camrelizumab treatment. It is necessary to determine the
specific mechanism and predictive risk factors of RCCEP.
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