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Background

Camrelizumab, a programmed death 1 (PD-1) inhibiting antibody, has demonstrated efficacy in various malignancies and received approval in multiple countries. Despite its therapeutic benefits, camrelizumab is associated with a unique spectrum of immune-related adverse effects (irAEs), predominantly reactive cutaneous capillary endothelial proliferation (RCCEP). However, visceral manifestations of such endothelial proliferations, particularly hepatic cavernous hemangiomas, have not been extensively documented.





Methods

This case series retrospectively reviews six patients who developed hepatic hemangiomas following treatment with camrelizumab in combination with other chemotherapeutic agents. The series highlights the clinical course, imaging findings, management strategies, and outcomes associated with this complication. A detailed analysis was conducted to discern the potential causal relationship between camrelizumab therapy and the development of hepatic hemangiomas.





Results

All six patients, after varying cycles of camrelizumab-based therapy, presented with hepatic lesions identified as cavernous hemangiomas on imaging. These findings were atypical for metastatic disease and were further complicated by significant clinical events, including massive intra-abdominal bleeding post-biopsy. Discontinuation of camrelizumab led to a reduction in the size of the hemangiomas in two cases, suggesting a potential link between the drug and the development of these vascular lesions. The incidence of RCCEP remained high, and the use of other agents such as bevacizumab did not mitigate the occurrence of hepatic hemangiomas, indicating a possible unique pathogenic mechanism associated with camrelizumab.





Conclusion

Hepatic cavernous hemangioma may represent a rare but clinically significant irAE associated with camrelizumab therapy. This series underscores the importance of vigilant monitoring and a high index of suspicion for atypical hepatic lesions in patients undergoing treatment with PD-1 inhibitors. Further studies are warranted to elucidate the pathophysiology of this complication and to establish guidelines for the management and surveillance of patients receiving camrelizumab.
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Introduction

Camrelizumab, a programed death 1 (PD-1)-inhibiting antibody, has been approved by NMPA in treatment of advanced lung adenocarcinoma (1), hepatocellular carcinoma (2), esophageal squamous cell carcinoma (3), et al, in P.R. CHINA. Additionally, based on a multicenter phase III clinical trial conducted in 13 countries, the Office of Orphan Products Development (OOPD) of the FDA has awarded Orphan Drug Designation (ODD) to camrelizumab for HCC (4). It also has shown efficacy in gastric cancer (5), cervical cancer (6–10). The immune-related adverse effect (irAE) of reactive cutaneous capillary endothelial proliferation (RCCEP) occurs in 63.3% (11)-88.6% (12) patients induced by camrelizumab, which is much higher than other PD-1 antibodies. Previous study indicated that the RCCEP occurred mainly on the skin surface, oral cavity, and nasal cavity. Although there are case reported (13) on hepatic hemangioma, its documentation in the literature remains sparse. This case series presented 6 cases of patients who experienced hepatic hemangiomas after multiple cycles of therapy including camrelizumab.





Case description




Case 1

A 56-year-old male patient was diagnosed as primary lung cancer in July 2018. His clinical diagnosis was T1N3M0, stage IIIB adenocarcinoma with metastasis of hilar, mediastinal and supraclavicular lymph nodes (see Figure 1A). Meanwhile, the patient has a past medical history of hypertension and liver cysts.




Figure 1 | Diagnostic and treatment imaging. (A) Thoracic enhanced CT diagnosis. (B) Enhanced CT manifestation of hepatic cavernous hemangioma. (C) Skin reactions to RCCEP before and after apatinib treatment. (D) Pathological examination of hepatic cavernous hemangioma.



The patient tested negative for EGFR mutation and ALK rearrangement, so they received a first-line therapy of pemetrexed, nedaplatin, and endostatin for four cycles from August 2018 to November 2018. During this time, they also underwent radical radiotherapy (56Gy/28f/5.5w) for the primary left lung lesion and lymph node metastases. They achieved a PFS of 7.0 months before a new metastatic lesion appeared in the right lung in April 2019. They were then given a second-line therapy regimen of pemetrexed, carboplatin, and bevacizumab for six cycles, followed by a maintenance therapy of four cycles of pemetrexed and bevacizumab. The best response was SD, and the PFS was 16.7 months. After the local lesion in the left lung progressed, the patient underwent palliative radiofrequency ablation. They were then given one cycle of the third-line regimen consisting of nab-paclitaxel and bevacizumab. Unfortunately, the patient developed a serious lung abscess and had to undergo anti-infective therapy for about two months. From May 19, 2021, to December 13, 2021, the therapeutic strategy was adjusted to nab-paclitaxel, bevacizumab (7.5mg/Kg), and camrelizumab (200mg, q3w), three weeks per cycle. The regimen was given for eight cycles, and the response was SD. As of March 13, 2022, no progression was observed.

The patient with advanced non-small cell lung cancer did not exhibit any skin or organ adverse reactions during the diagnosis until the failure of the second line of therapy. However, after one cycle of the third line therapy using nab-paclitaxel, bevacizumab, and camrelizumab, the patient developed Grade 2 skin adverse reactions (RCEEP), as shown in Figure 1C. Subsequently, an ordinary CT scan after five cycles of third line therapy revealed the emergence of two new low-density lesions in the right liver S6. These lesions gradually increased in size during surveillance from October 25, 2021, to January 07, 2022, as depicted in Figure 1B. In order to eliminate the possibility of mixed response, further examination was taken to verify the pathology of that new lesions in right liver S6. An ultrasound-guided hepatic mass aspiration biopsy was carried out on January 07, 2022. An unexpected massive intra-abdominal bleeding was observed after biopsy. Accordingly, the patient received hemostasis, transfusion, and rehydration therapy. The dynamic enhanced CT scan also showed typical progressive contrast filling in features of cavernous hemangiomas (see Figure 1B). The finally pathological diagnosis of the biopsy specimens was verified to be cavernous hemangiomas (see Figure 1D). Afterward, the camrelizumab was discontinued for one cycle. In Mar 08, 2022, an ordinary CT scan reported that the lesion of hemangiomas of liver S6 became smaller than before (see Figure 1B). The timeline of treatments for this patient is summarized in Figure 2.




Figure 2 | Treatment timeline for Case 1. Illustrates the sequence and duration of treatments administered to the first case.







Case 2

A 61-year-old male patient was diagnosed with primary lung adenocarcinoma on July 15, 2019. The clinical staging was determined as T1N3M1, stage IV, characterized by extensive metastasis involving hilar and mediastinal lymph nodes, as well as bone. The patient was in excellent physical condition and had no previous medical record of hepatic hemangioma.

Commencing on August 8, 2019, the patient embarked on a first-line treatment regimen comprising gefitinib and bevacizumab. This therapeutic choice was guided by the presence of an EGFR exon 21 L858R submutation and the absence of an ALK-EML4 fusion rearrangement mutation, as revealed by genetic profiling. The treatment elicited a PR, extending the PFS to 9.7 months until the emergence of new metastatic lesions in the left scapula and chest bone, observed on May 29, 2019.

Subsequent to the detection of mutations in plasma via ddPCR, the patient was transitioned to a second-line therapy, comprising osimertinib and bevacizumab. This regimen stabilized the disease, prolonging the PFS to 5.2 months, despite an increase in pulmonary metastatic lesions. Concurrently, the patient underwent palliative radiotherapy (50Gy/25f/5w) to alleviate pain associated with bone metastasis.

In the ensuing phase of his treatment journey, the patient was administered a third-line chemotherapy regimen consisting of pemetrexed, carboplatin, and bevacizumab, spanning six cycles. This treatment elicited a favorable response, culminating in a PR and a PFS duration of 4.75 months. Nevertheless, a notable disease progression was observed by April 12, 2021, characterized by an escalation in both the number and size of metastatic lung lesions.

Subsequently, the patient embarked on a fourth-line treatment protocol, receiving three cycles of nab-paclitaxel (260mg/m2) and bevacizumab (15mg/Kg) once every three weeks, from April 15, 2021, to June 02, 2021. Concurrently, a genetic analysis was performed on a second biopsy sample procured from a pulmonary lesion, revealing c-Met amplification. Additionally, the PD-L1 IHC test yielded a TPS of 80%, indicating a high level of PD-L1 expression.

The patient attained a PR upon completing two cycles of the therapy. However, post the third chemotherapy cycle, the patient encountered several adverse effects including leukopenia, thrombocytopenia, elevated aspartate and alanine aminotransferase levels, and fatigue. These side effects necessitated the cessation of nab-paclitaxel. Subsequently, the patient was put on a maintenance regimen of camrelizumab and bevacizumab, which spanned 16 cycles from June 25, 2021, to April 13, 2022. Following pulmonary progression, a fourth-line treatment comprising anlotinib and osimertinib was initiated and continued from May 30, 2022, to October 19, 2022, achieving the best response of SD. Unfortunately, the patient succumbed to advanced illness and COVID-19 complications on November 21, 2022.

Throughout the treatment journey from the diagnosis of advanced NSCLC to the failure of the third-line therapeutic regimen, no RCCEP was observed in the skin or any organ. Notably, after one cycle of the fourth-line therapy, which included nab-paclitaxel, bevacizumab, and camrelizumab, Grade 2 skin RCCEP manifested From August 2021 to May 30, 2022, apatinib (250mg qod) was administered to mitigate RCCEP-related bleeding. This treatment effectively reduced the size and intensity of the RCCEP on the skin. However, it did not significantly impact the lesions in the anus nor prevent hepatic hemangioma. After 12 cycles of the fourth-line therapy, which included camrelizumab, RCCEP emerged in the anus, oral cavity, and skin. The anal lesion progressively enlarged, reaching dimensions of 1.0cm×0.5cm, and was surgically excised on January 29, 2021. The postoperative pathology confirmed the presence of a capillary hemangioma.

On May 7th, 2022, a dynamic enhanced CT scan disclosed the presence of three enhanced lesions. Specifically, one lesion was situated around the gastric fundus, while the remaining two were located in segment S7 of the right liver. These lesions were diagnosed as gastric fundus varicose veins and hepatic hemangiomas, respectively (as depicted in Figure 3). Notably, the patient did not exhibit cirrhosis, splenomegaly, ascites, or any other clinical indicators of portal hypertension. Remarkably, after a hiatus from camrelizumab treatment spanning 5.5 months, there was a discernible reduction in the size of the lesions. Throughout this interval, the patient showed no clinical signs of cirrhosis or portal hypertension.




Figure 3 | Case 2 hepatic cavernous hemangioma imaging. Enhanced CT visualization of hepatic cavernous hemangioma in the second case.







Case 3

A 65-year-old female presented with a two-month history of dry cough. She had a history of stage I hypertension, effectively managed with telmisartan, and no history of smoking. No history of hepatic hemangioma. The patient had lost approximately 3.5kg weight over a period of six months. On July 26, 2021, a chest CT scan revealed a mass in the left lower lobe of the lung, indicating lung cancer with mediastinal lymph node involvement and possible metastases. A biopsy on July 29 confirmed moderately to poorly differentiated adenocarcinoma. Genetic testing did not detect mutations in several common oncogenes (EGFR, ALK, ROS1, C-MET, NTRK, et al). The diagnosis indicates stage IV non-small cell lung cancer (adenocarcinoma), classified as T3NxM1. This includes metastases to the hilar lymph nodes, mediastinal lymph nodes, bones, and lungs, accompanied by carcinomatous lymphangitis in lung, pleural effusion, and pericardial effusion.

The first-line treatment began on August 3, 2021, with the PC regimen, which included pemetrexed and carboplatin. From August 25 to December 9, 2021, cycles 2-6 included camrelizumab and Bevacizumab combined with PC, resulting in SD. Maintenance therapy began on January 6, 2022, and continued until September 28, 2022, consisting of pemetrexed, camrelizumab, and bevacizumab. The treatment regimen was then adjusted starting from October 19, 2022, to August 2, 2023, with camrelizumab and bevacizumab. On October 21, 2023, a CT test showed PD again, and the second-line treatment began with a regimen including nab-paclitaxel plus bevacizumab for 4 cycles. The patient’s survival was last followed up in January 20, 2024.

During the treatment, an upper abdominal CT scan was conducted on July 8, 2022, which revealed the presence of several nodules in the right liver that exhibited dynamic enhancement. These nodules demonstrated a progressive enhancement pattern, indicating the presence of hepatic hemangiomas. This was confirmed by an MRI enhanced test conducted on August 11, 2022. Subsequent CT scans showed that the hepatic lesions had disappeared as of January 16, 2024 (see Figure 4). During the treatment sessions, no RCCEP was observed in the progression.




Figure 4 | Case 3 hepatic cavernous hemangioma imaging. Combined enhanced CT and MRI manifestations of hepatic cavernous hemangioma in the third case.







Case 4

On January 21, 2021, a 56-year-old Chinese woman was diagnosed with gastric adenocarcinoma in the gastric body and admitted to a local hospital. A palliative resection was carried out on February 23, 2021, revealing a poorly differentiated adenocarcinoma upon postoperative pathology examination. Subsequent follow-ups detected metastasis in the supraclavicular and retroperitoneal lymph nodes, around the gastric fundus and cardia, and in the liver, classifying the patient’s condition as clinical stage IV. There was no documented history of hepatic hemangioma. Immunohistochemical (IHC) staining results were positive for HER2 (2+) and PD-L1 (CPS 5), but negative for MSH1, MLH, PMS, MSH2, MSH6, and AFP. A subsequent SISH test confirmed the positive HER2 status. From April 9, 2021, to June 26, 2021, the patient underwent four cycles of induction chemotherapy with tegafur, gimeracil, and oteracil potassium capsules, in combination with an oxaliplatin regimen (SOX). Trastuzumab and camrelizumab were added to the regimen starting from the second cycle. Maintenance treatment from July 7, 2021, to February 15, 2022, included a triplet regimen of tegafur, gimeracil, oteracil potassium capsules, trastuzumab, and camrelizumab, leading to tumor shrinkage and stabilization of the disease (SD).

After 12 therapy cycles including camrelizumab, dynamic contrast-enhanced CT scans of the abdomen on January 24, 2022, and February 21, 2022, revealed an abnormal intensification in the liver’s S7 segment from arterial to venous phase, suggestive of hepatic cavernous hemangioma (illustrated in the Supplementary Figure 1). This diagnosis was made despite the absence of typical dynamic manifestations such as peripheral globular enhancement and a centripetal fill-in pattern, with the attenuation of enhancing areas matching that of the aorta and blood pool. Unfortunately, follow-up data was unavailable after February 15, 2022.





Case 5

A 54-year-old female presented with a year-long history of irregular vaginal bleeding, light red in color, with an unpleasant odor, accompanied by mild abdominal pain and difficulty in defecation. An initial consultation on May 7, 2019, led to a biopsy that confirmed poorly differentiated adenocarcinoma of the cervix. PET/CT scans showed extensive disease involvement, including the uterus, vagina, lungs, and lymph nodes. The diagnosis is confirmed as stage IVb cervical cancer, classified as adenocarcinoma, according to the FIGO 2009 staging system. There was currently no recorded history of hepatic hemangioma.

The patient received first-line treatment from May 22 to July 31, 2019. The treatment involved the TP regimen with endostatin (docetaxel, carboplatin, and endostatin). After two cycles, the patient showed PR. However, after four cycles, the patient’s condition worsened, showing PD. The patient then received second-line treatment from August 27 to December 20, 2019, which included nab-paclitaxel and cisplatin. After two and three cycles, the patient showed PR, and after four cycles, the patient’s condition became SD.

Maintenance therapy, comprising nab-paclitaxel and camrelizumab, was administered over four cycles spanning from January to April 2020. and then give maintenance therapy of camrelizumab. During this time, the patient showed stable SD. However, disease progression was observed in October 2020.

An enhanced CT scan in January 2021 revealed the presence of a hepatic hemangioma in the right hepatic lobe (Segment S6) (see the Supplementary Figure 2). Further chemotherapy commenced on January 28, 2021.





Case 6

A 58-year-old male patient came in with a history of difficulty swallowing, hoarseness and a 3kg weight loss that had been going on for five months. The patient had a history of atrial fibrillation, valvular heart disease, smoking, and moderate alcohol consumption. An endoscopy revealed a cauliflower-like tumor in the esophagus which caused stenosis. The biopsy report confirmed that the patient had high to moderately differentiated squamous cell carcinoma. A PET/CT scan showed that the disease was extensive with esophageal, pulmonary, lymph node, and possible bone involvement. The diagnosis is definitively established as “esophageal squamous cell carcinoma, situated in the mid-thoracic region, classified as cTxNxM1, stage IV, accompanied by metastases to both lungs and bones.” There was no known record of hepatic hemangioma in the medical history. Between November 26, 2021, and March 6, 2022, the patient was treated with the TP regimen, which included nimotuzumab, resulting in stable disease after the 2nd and 4th cycles. From April 2 to April 26, 2022, the patient received treatment with nab-paclitaxel, camrelizumab, and nimotuzumab. Starting from May 16th, 2022, the patient underwent palliative radiotherapy for esophageal cancer. The total radiation dosage administered was 5600 cGy, which was delivered in 28 separate fractions.

Following four cycles of camrelizumab therapy, a dynamic contrast-enhanced abdominal CT scan conducted on July 10, 2022, revealed a low-density lesion in the anterior segment of the right liver lobe (Segment S8). During the venous phase, patchy low-density shadows were observed in the superior segment of the right anterior lobe, with the density in the delayed phase being slightly higher than that of the adjacent liver tissue, suggestive of an atypical hemangioma (see the Supplementary Figure 3).






Diagnostic assessment

Case 1-6: Patients, ranging in age from 54 to 65 years and diagnosed with various advanced cancers (lung cancer, gastric adenocarcinoma, cervical cancer, and esophageal squamous cell carcinoma), underwent diagnostic evaluations confirming their primary cancers. All patients were later found to have developed hepatic cavernous hemangiomas following treatment with camrelizumab combined with other chemotherapeutic agents. Diagnostic methods included CT scans and MRI, revealing atypical hepatic lesions identified as cavernous hemangiomas, distinct from metastatic disease.

The characteristics of the six patients with hepatic cavernous hemangioma after camrelizumab therapy were summarized in Table 1.


Table 1 | Characteristics of patients developing hepatic cavernous hemangioma following camrelizumab treatment.



These patients, recognizing the importance of sharing their unique experience with hepatic hemangioma, contributed to our understanding without exhibiting symptoms. These cases underlines the necessity of vigilant monitoring for AEs like hepatic hemangioma, crucial for differentiating tumor progression and other conditions, thereby enhancing the collective knowledge base.





Discussion

Prior to this study (13), a solitary article identified just two instances of hepatic hemangioma related to camrelizumab treatment, suggesting its rarity. The specific clinical features of such adverse effects remain largely undefined, due to a lack of comprehensive documentation on immune-related adverse effects (irAEs) manifested as reactive capillary endothelial proliferation or hemangiomas in internal organs caused by camrelizumab.

In this study, we present the first account of six patients who developed hepatic hemangiomas after undergoing 5, 16, 12, 14, and 4 cycles of camrelizumab therapy, respectively. In Yonglong Yu’s study (13), the number of therapy cycles reported shows similarities to those in our investigation.

In the cases of the 1st, 2nd, and 3rd patients, the occurrence of visceral hemangioma was noted post-treatment with a regimen including camrelizumab, bevacizumab, and chemotherapy. However, the diminution of liver lesions upon the cessation of camrelizumab leads us to posit that camrelizumab is the primary etiological factor for hemangioma formation.

The 4th patient exhibited hepatic hemangiomas subsequent to treatment with camrelizumab, trastuzumab, and chemotherapy. Regrettably, in cases 4, 5, and 6, the absence of follow-up imaging post-initial confirmation of hepatic hemangioma precludes definitive conclusions regarding lesion improvement post-camrelizumab discontinuation, thus suggesting a possible, albeit unconfirmed, correlation between camrelizumab and hemangioma emergence.

The discontinuation of camrelizumab in the 1st, 2nd, and 4th cases leaves open the question of potential hemangioma enlargement upon rechallenge with camrelizumab therapy. Moreover, literature lacks reports of RCCEP or hemangioma induction by bevacizumab (14), trastuzumab (15, 16), nimotuzumab (17), and chemotherapy, further complicating the assessment of these agents’ roles in such pathologies. In the study conducted by Yonglong (13), it was observed that the hepatic cavernous hemangioma resolved upon the cessation of camrelizumab treatment or when patients were switched to alternative PD-1 inhibitors. This outcome suggests a direct correlation between the medication and its adverse effects.

RCCEP occurrences outside visceral organs may not be associated with hepatic hemangiomas. The first and second cases reported RCCEP in the skin and anus, among other locations, which were not mentioned in the third case. Furthermore, the resolution of hepatic cavernous hemangiomas in the first and third cases after discontinuing camrelizumab underscores the potential reversibility of these effects, echoing findings from previous research (13, 18).

In exploring the pathogenic mechanisms of RCCEP, it is highlighted that camrelizumab’s binding to VEGFR2 may play a crucial role. Previous studies (5) suggest that RCCEP induced by camrelizumab may be mitigated by the VEGFR2 selective inhibitor, apatinib. However, the administration of bevacizumab in the 1st, 2nd, and 3rd patients did not curtail RCCEP occurrence, owing to bevacizumab’s neutralization of VEGF-A and its inability to block VEGFR2 activations instigated by camrelizumab.

Camrelizumab’s unique, low-affinity interaction with VEGFR2’s extracellular domain, functioning as an agonist, is pinpointed as a potential mechanism for capillary hemangioma induction (13, 19). This interaction stimulates vascular endothelial cells, fostering hemangioma formation (13). Bevacizumab (14), despite targeting VEGF-A isoforms, fails to inhibit VEGFR2 activation by camrelizumab, thus not preventing RCCEP or visceral hemangioma nor fully blocking camrelizumab-induced VEGFR2 activations.

VEGFR2 selective inhibitors like apatinib (18, 20) are documented to effectively reduce camrelizumab-induced RCCEP. Apatinib impedes VEGF-driven endothelial cell migration and proliferation, curtailing abnormal vascular growth typical of hemangiomas. However, despite apatinib’s efficacy in diminishing skin RCCEP (5, 19) in the 2nd case, it did not prevent visceral hemangioma occurrence, underscoring the need for further research to optimize apatinib dosing. Anlotinib (21–23), an orally administered multi-RTK inhibitor, demonstrates high VEGFR2 inhibitory potency in preclinical trials, akin to apatinib. Anlotinib’s potential in treating RCCEP or visceral hemangiomas post-camrelizumab discontinuation remains an open inquiry.

Elevated estrogen and progesterone levels, often associated with pregnancy and oral contraceptive use, have been implicated in liver hemangioma development in certain studies (24, 25). However, the patients in the fourth and fifth female cases, who are over 55 years old, postmenopausal, and do not use contraceptives, do not align with this demographic profile.

Including the patient perspective, our report details the patient’s subjective experience with hepatic hemangioma, noting the lack of symptoms and how this condition contributes to the differential diagnosis in the context of ongoing cancer surveillance.

Our study acknowledges several limitations: The lack of follow-up data for cases 4, 5, and 6 limits our ability to determine if hepatic hemangiomas can resolve spontaneously post-discontinuation of treatment. Additionally, the potential for hepatic hemangiomas to reoccur upon re-administration of the medication remains unclear for cases 1, 2, 3, 4, 5, and 6. The small number of cases may not fully represent the broader patient population. Moreover, the concurrent use of other medications obscures the precise determination of camrelizumab’s sole effect on the formation of hepatic hemangiomas. The atypical enhanced CT presentation of the hepatic hemangioma in the third patient suggests that incorporating enhanced MRI could provide more definitive diagnostic imaging evidence.

In clinical practice, the rarity of these irAEs demands heightened vigilance. Visceral hemangiomas, especially hepatic, might be misinterpreted as hepatic metastasis or disease progression in routine CT scans. Dynamic enhancement CT or MRI is pivotal for accurate differentiation of these hemangiomas from metastatic lesions, emphasizing the importance of considering such heptatic hemangiomas during camrelizumab therapy.





Conclusion

Early identification of new hepatic cavernous hemangioma is important for evaluating the efficacy and safety of camrelizumab.
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Supplementary Figure 1 | Case 4 Hepatic Cavernous Hemangioma Imaging Enhanced CT visualization of hepatic cavernous hemangioma in the fourth case.

Supplementary Figure 2 | Case 5 Hepatic Cavernous Hemangioma Imaging Enhanced CT visualization of hepatic cavernous hemangioma in the fifth case.

Supplementary Figure 3 | Case 6 Hepatic Cavernous Hemangioma Imaging Enhanced CT visualization of hepatic cavernous hemangioma in the sixth case.



Abbreviations

OOPD, Office of Orphan Products Development; irAE, Immune-Related Adverse Effect; RCCEP, Reactive Cutaneous Capillary Endothelial Proliferation; PD, progressive disease; PFS, Progression-free survival; SD, Stable Disease; PR, Partial Response.




References

1. Zhou, C, Chen, G, Huang, Y, Zhou, J, Lin, L, Feng, J, et al. Camrelizumab plus carboplatin and pemetrexed versus chemotherapy alone in chemotherapy-naive patients with advanced non-squamous non-small-cell lung cancer (CameL): a randomised, open-label, multicentre, phase 3 trial. Lancet Respir Med. (2021) 9:305–14. doi: 10.1016/S2213-2600(20)30365-9

2. Qin, S, Ren, Z, Meng, Z, Chen, Z, Chai, X, Xiong, J, et al. Camrelizumab in patients with previously treated advanced hepatocellular carcinoma: a multicentre, open-label, parallel-group, randomised, phase 2 trial. Lancet Oncol. (2020) 21:571–80. doi: 10.1016/S1470-2045(20)30011-5

3. Luo, H, Lu, J, Bai, Y, Mao, T, Wang, J, Fan, Q, et al. Effect of camrelizumab vs placebo added to chemotherapy on survival and progression-free survival in patients with advanced or metastatic esophageal squamous cell carcinoma: the ESCORT-1st randomized clinical trial. JAMA. (2021) 326:916–25. doi: 10.1001/jama.2021.12836

4. Xu, JM, Zhang, Y, Jia, R, Yue, CY, Chang, L, Liu, RR, 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) 25:515–23. doi: 10.1158/1078-0432.CCR-18-2484

5. Lin, J, Tang, Y, Zheng, H, Ye, K, Cai, J, Cai, L, 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) 15:41. doi: 10.1038/s41467-023-44309-5

6. Li, K, Chen, J, Hu, Y, Wang, Y, Shen, Y, Chen, G, et al. Neoadjuvant chemotherapy plus camrelizumab for locally advanced cervical cancer (NACI study): a multicentre, single-arm, phase 2 trial. Lancet Oncol. (2024) 25:76–85. doi: 10.1016/S1470-2045(23)00531-4

7. Dong, Z, Ni, B, Yang, L, Guan, Y, Zhu, C, Zhao, E, et al. Efficacy and safety of camrelizumab in combination with docetaxel + S-1 sequenced by camrelizumab + S-1 for stage III (PD-1+/MSI-H/EBV+/dMMR) gastric cancer: study protocol for a single-center, prospective, open-label, single-arm trial. Front surgery. (2022) 9:917352. doi: 10.3389/fsurg.2022.917352

8. Ma, N, Qiao, H, Tao, H, Gan, X, Shan, Z, Chen, X, et al. Treatment response, survival, and safety profile of camrelizumab plus apatinib regimen as third-line treatment in metastatic gastric cancer patients. Clinics Res Hepatol gastroenterology. (2022) 46:101962. doi: 10.1016/j.clinre.2022.101962

9. Xu, M, Meng, X, Lu, Y, and Wang, F. Efficacy and safety of camrelizumab in combination with trastuzumab and chemotherapy as the first-line treatment for patients with HER2-positive advanced gastric cancer. J gastrointestinal Oncol. (2022) 13:548–58. doi: 10.21037/jgo

10. Jing, C, Wang, J, Zhu, M, Bai, Z, Zhao, B, Zhang, J, et al. Camrelizumab combined with apatinib and S-1 as second-line treatment for patients with advanced gastric or gastroesophageal junction adenocarcinoma: a phase 2, single-arm, prospective study. Cancer immunology immunotherapy CII. (2022) 71:2597–608. doi: 10.1007/s00262-022-03174-9

11. Lickliter, J, Gan, H, Voskoboynik, M, Arulananda, S, Gao, B, Nagrial, A, et al. A first-in-human dose finding study of camrelizumab in patients with advanced or metastatic cancer in Australia. Drug Des Devel Ther. (2020) 14:1177–89. doi: 10.2147/DDDT.S243787

12. Song, Y, Wu, J, Chen, X, Lin, T, Cao, J, Liu, Y, et al. A single-arm, multicenter, phase II study of camrelizumab in relapsed or refractory classical hodgkin lymphoma. Clin Cancer Res. (2019) 25:7363–9. doi: 10.1158/1078-0432.CCR-19-1680

13. Jin, Y, Xu, J, Zhuang, D, Dong, L, Sun, Y, Zhao, L, et al. Hepatic cavernous hemangioma developed in non-small cell lung cancer patients after receiving Camrelizumab treatment: two case reports. Front Oncol. (2023) 13:1221309. doi: 10.3389/fonc.2023.1221309

14. Ranieri, G, Patruno, R, Ruggieri, E, Montemurro, S, Valerio, P, and Ribatti, D. Vascular endothelial growth factor (VEGF) as a target of bevacizumab in cancer: from the biology to the clinic. Curr medicinal Chem. (2006) 13:1845–57. doi: 10.2174/092986706777585059

15. Janjigian, Y, Kawazoe, A, Bai, Y, Xu, J, Lonardi, S, Metges, J, et al. Pembrolizumab plus trastuzumab and chemotherapy for HER2-positive gastric or gastro-oesophageal junction adenocarcinoma: interim analyses from the phase 3 KEYNOTE-811 randomised placebo-controlled trial. Lancet (London England). (2023) 402:2197–208. doi: 10.1016/S0140-6736(23)02033-0

16. Rudlowski, C, Rath, W, Becker, A, Wiestler, O, and Buttner, R. Trastuzumab and breast cancer. New Engl J Med. (2001) 345:997–8. doi: 10.1056/NEJM200109273451312

17. Qin, S, Li, J, Bai, Y, Wang, Z, Chen, Z, Xu, R, et al. Nimotuzumab plus gemcitabine for K-ras wild-type locally advanced or metastatic pancreatic cancer. J Clin Oncol Off J Am Soc Clin Oncol. (2023) 41:5163–73. doi: 10.1200/JCO.22.02630

18. Liu, J, Cao, G, Zhang, G, Liu, S, and Shi, D. Nasal alar metastasis of advanced hepatocellular carcinoma misdiagnosed as reactive cutaneous capillary endothelial proliferation in a patient treated with camrelizumab and apatinib: a case report. J gastrointestinal Oncol. (2023) 14:1643–9. doi: 10.21037/jgo

19. Finlay, WJ, Coleman, JE, Edwards, JS, and Johnson, KS. Anti-PD1 ‘SHR-1210′ aberrantly targets pro-angiogenic receptors and this polyspecificity can be ablated by paratope refinement. MAbs. (2019) 11:26–44. doi: 10.1080/19420862.2018.1550321

20. Tian, S, Quan, H, Xie, C, Guo, H, Lü, F, Xu, Y, et al. YN968D1 is a novel and selective inhibitor of vascular endothelial growth factor receptor-2 tyrosine kinase with potent activity in vitro and in vivo. Cancer Science. (2011) 102:1374–80. doi: 10.1111/j.1349-7006.2011.01939.x

21. Shen, G, Zheng, F, Ren, D, Du, F, Dong, Q, Wang, Z, et al. Anlotinib: a novel multi-targeting tyrosine kinase inhibitor in clinical development. J Hematol Oncol. (2018) 11:120. doi: 10.1186/s13045-018-0664-7

22. Xu, Q, Wang, J, Sun, Y, Lin, Y, Liu, J, Zhuo, Y, et al. Efficacy and safety of sintilimab plus anlotinib for PD-L1-positive recurrent or metastatic cervical cancer: A multicenter, single-arm, prospective phase II trial. J Clin Oncol Off J Am Soc Clin Oncol. (2022) 40:1795–805. doi: 10.1200/JCO.21.02091

23. Chi, Y, Fang, Z, Hong, X, Yao, Y, Sun, P, Wang, G, et al. Safety and efficacy of anlotinib, a multikinase angiogenesis inhibitor, in patients with refractory metastatic soft-tissue sarcoma. Clin Cancer Res an Off J Am Assoc Cancer Res. (2018) 24:5233–8. doi: 10.1158/1078-0432.CCR-17-3766

24. Gupta, S, Agarwal, V, and Acharya, AN. Spontaneous rupture of a giant hepatic hemangioma-report of a case. Indian J Surgery. (2012) 74:434–6. doi: 10.1007/s12262-011-0309-3

25. Goldberg, E, and Chopra, S. Cirrhosis in adults: Etiologies, clinical manifestations, and diagnosis. 18.0. (2015) p. 1–25.




Publisher’s note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.


Copyright © 2024 Zhang, Wang, Liu, Li, Zhu and Hou. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.


OEBPS/Text/toc.xhtml


  

    Table of Contents



    

		Cover



      		

        Case report: A rare immune-related adverse effect: hepatic cavernous hemangioma induced by camrelizumab

      

        		

          Background

        



        		

          Methods

        



        		

          Results

        



        		

          Conclusion

        



        		

          Introduction

        



        		

          Case description

        

          		

            Case 1

          



          		

            Case 2

          



          		

            Case 3

          



          		

            Case 4

          



          		

            Case 5

          



          		

            Case 6

          



        



        



        		

          Diagnostic assessment

        



        		

          Discussion

        



        		

          Conclusion

        



        		

          Data availability statement

        



        		

          Ethics statement

        



        		

          Author contributions

        



        		

          Funding

        



        		

          Conflict of interest

        



        		

          Supplementary material

        



        		

          Abbreviations

        



        		

          References

        



      



      



    



  



OEBPS/Images/crossmark.jpg
©

2

i

|





OEBPS/Images/fimmu-15-1387465-g003.jpg
Diagnostic CT
(Apr. 12, 2021)

Pre-treatment
(Nov. 11, 2022)

Post-treatment

(May 7, 2022)

Post-follow-up
(Aug. 22, 2022)

Post-follow-up
(Oct. 19, 2022)






OEBPS/Images/fimmu-15-1387465-g001.jpg
A Enhanced CT diagnosis for patient.

B No hepatic hemangioma o
After 3,5, 7 cycles of carellizulimab

before carellizulizumab

After hepatic

mass aspiration biopsy






OEBPS/Images/fimmu-15-1387465-g002.jpg
¢ Primary lung cancer diagnosis - Stage IIB adenocarcinoma ® Development of Grade 2 skin adverse reactions (RCEEP).

® Second-line therapy with pemetrexed, carboplatin, bevacizumab; followed by maintenance therapy with pemetrexed and bevacizumab. ¢ Intervention for liver lesions with ultrasound-guided hepatic mass aspiration biopsy; unexpected massive intra-abdominal bleeding, hemostasis, transfusion, and rehydration therapy.
July 2018 August 2018 April 2019 May 19, 2021 Post-second line therapy October 25, 2021 - January 07, 2022 January 07, 2022 March 08, 2022
¢ Third-line therapy adjustment to nab-paclitaxel, bevacizumab, camrelizumab (eight cycles). ® Follow-up showing size reduction in liver S6 hemangiomas; camrelizumab temporarily discontinued.

¢ First-line therapy with pemetrexed, nedaplatin, endostatin; radical radiotherapy for primary lesion and lymph node metastases. ¢ Surveillance phase indicating new low-density lesions in right liver S6 with increasing size.





OEBPS/Images/logo.jpg
, frontiers | Frontiers in Immunology





OEBPS/Images/fimmu-15-1387465-g004.jpg
(Al
Study Date:2022.01-06 Study Date2022-01-08 Study Date:2022:01-08
Study Time:08:18:04 Study Time:08:18:04 Study Time:08:18:04

Pre-treatment
(Jan 06, 2022)

cdo
w400

Study Date:2022.07.08 Study Date:2022.07-08 Study Date:2022.07-08
Study Time:08:11:16 Study Time.08:11:16 Study Time:08:11:16.
MRN:

Post-treatment
(Jun 08, 2022)

Se:3 [A] g A ()
Im:13 Study Date:...
Study Time:...
Study Date:202... MRN:

Study Time:09:...
MRN:

Post-treatment i
(Aug 11, 2022) E

Se:8 A 5 Se:16 A
Im.:?' Study Date:202... Study Date:202... Im:32 Study Date:202...
Study Time:09:... . Study Time:03:... - Study Time:09:....
MRN: i MRN: ol MRN:
; & 2
B} A [
C425

GD-DTPA GD-DTPA P Wag7

Follow-up
(Mar 09, 2023)

Follow-up
(Jan 11, 2024)






OEBPS/Images/table1.jpg
Case  Age  Gender Diagnosis Pastinterventionsand  Drugs of Line Camrelizumab Number of Improvement or  RCCEP manifestations beyond
No.  (years) their outcomes combined of cycles hepatic disappearance visceral organs

with camrelizumab camrelizumab  before hemangioma  hemangiomas after (Grades, Location)
discontinuation

1 56 Male | Lung 1* line Pemetrexed Nab-paclitaxel + 3 5 2 Yes Yes (G2, Skin)
cancer +Carboplatin Bevacizumab (SD)
+Bevacizamab(SD)

nd
Pemetrexeds Carboplatin
+Bevacizumab (SD)

2 61 Male | Lung 1 line Nab-paclitaxel, 4 12 3 Yes Yes (G2, Skin, Anus)
cancer Gefitinib+Bevacizamab | Bevacizamab (PR)
(PR)
2" line
Osimertinib-+Bevacizumab
(D)
3 line
Pemetrexed+Carboplatin
+Bevacizumab (PR)

3 65 Female | Lung 1 line Nab-paclitaxel 2 6 2 Yes No
cancer Pemetrexed
+Carboplatin (SD)

4 56 Female Gastric No ‘Tegafur, Gimeracil, 2 12 1 UK No
cancer Oteracil, Trastuzumab,
Oxaliplatin (SD)

5 51 Female | Cervical 1" line Nab-paclitaxel 2 1 1 UK Unknown
cancer Docetaxel, Carboplatin, | +Cisplatin (D)
Endostatin (PR)

6 58 Male | Esophageal | No Nab-paclitaxel+ 2 4 1 UK Unknown
cancer Nimotuzumab (SD)





OEBPS/Images/fimmu.2024.1387465_cover.jpg
’ frontiers | Frontiers in Immunology

Case report: A rare immune-related adverse
effect: hepatic cavernous hemangioma
induced by camrelizumab





