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Primary hepatic angiosarcoma (PHA), a rare soft tissue tumor, accounts for only 2% of all liver malignancies. Pathologically challenging, PHA is difficult to be distinguished from other malignancies with ultrasound, Computed Tomography (CT), or Magnetic Resonance Imaging (MRI). Due to late diagnosis and resistance against traditional chemotherapy and/or radiotherapy, only 3% of PHA patients can survive up to two years after diagnosis. To our best knowledge, this case report presents the first case of an advanced diffuse PHA with ruptured hemorrhage that has been effectively treated with TACE and Anlotinib plus Camrelizumab. So far, the patient has received 10 cycles of treatment and is faring well. Latest MRI results show that the tumor has shrunk by 56% and can be assessed as a partial response (PR). This case report includes our experience in treating such a advanced malignancy, and we hope that larger studies on advanced PHA can better quantify the potential benefit.
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Introduction

Primary hepatic angiosarcoma (PHA) is a rare soft tissue tumor (1) that grows rapidly and features frequent rupture and hemorrhage (2). PHA is resistant against traditional chemotherapy and/or radiotherapy, while its clinical symptoms and radiographic examination results are generally non-specific, making early diagnosis more difficult (3–5). In most cases, patients cannot be diagnosed soon enough for surgery, which is considered the most effective treatment (6, 7). Due to the small number of PHA cases and rapid disease progression, only a few studies in this field have been published and treatment is not yet standardized. Therefore, improved treatment strategies are urgently needed. Transcatheter arterial chemoembolization (TACE) has been proved to effective in emergency control of tumor rupture and bleeding (8). Immunotherapy targeting programmed death 1 (PD-1) receptor and its ligand (PD-L1) has recently been found to have activity in multiple cancers (9). Anlotinib, a novel oral multi-targeted receptor tyrosine kinase inhibitor (TKI), has a broad spectrum of inhibitory action on tumor angiogenesis and growth (10), and showed positive effects (11) as a monotherapy and in a combination therapy for advanced sarcoma. To our best knowledge, this case report presents the first case of an advanced diffuse PHA with ruptured hemorrhage that has been effectively treated with TACE and Anlotinib plus Camrelizumab, as well as includes our detailed experience in treating such a rare malignancy.





Case presentation

A 42-year-old woman with anemia and fatigue resorted to our hospital in March 2021. She had mild bloating but no significant weight loss. Examination showed that her abdomen was soft with no upper quadrant tenderness, and there was no sign of peritonism. Initial laboratory results showed her hemoglobin (Hb) at 65 g/L, while liver function tests showed her alanine transaminase (ALT) at 28 units/L and her aspartate transaminase (AST) at 46 units/L. Nothing alarming was found in tumor markers, infection serology, or the patient’s medical records and family history. On day 1 of hospitalization, initial MRI of abdomen revealed that the patient had a large (16cm), irregular, dominant mass with multiple intrahepatic lesions in her liver, as well as trace free fluid in her abdominal cavity (Figures 1A, B). Gray-scale ultrasound and contrast-enhanced ultrasound showed multiple masses scattered in both hepatic lobes (Figures 1C, D), and there were necrotic and hemorrhagic areas within the tumor. Our clinician requested biopsy to clarify the pathology of the lesion. After assessing the situation with multimodal enhanced imaging, we performed percutaneous core needle biopsy for a small lesion that was active and surrounded by liver parenchyma under the guidance of contrast-enhanced ultrasound (Figure 1E). After the biopsy, thrombin agent was injected into the needle track to reduce or even stop possible bleeding. On day 2, positron emission tomography (PET-CT) for staging showed multiple hypermetabolism lesions with retroperitoneal lymph node metastasis in the patient’s liver (Figure 1F).




Figure 1 | Primary hepatic angiosarcoma (PHA) in a 42-years-old woman. (A) T2-weighted axial MRI shows multiple variable-sized lesions with bright T2 signal intensity are located in both hepatic lobes. Mass lesions of PHA reveal a markedly heterogeneous architecture, with focal areas of high intensity along with septum-like or rounded areas of low intensity (indicated by yellow arrows). (B) Some lesions show annular enhancement at the edges; large masses show ruptures and hemorrhages (indicated by yellow arrows). (C) Ultrasound shows a 16cm inhomogeneous hypoechoic lesion in the right hepatic lobe (indicated by yellow arrows). Multiple masses scatter within both hepatic lobes. (D) Contrast-enhanced ultrasound shows the lesion (indicated by yellow arrows) in ill-defined, peripheral irregular isoenhancement, and necrotic and hemorrhagic areas within the tumor. (E) After selecting a target lesion with multimodal enhanced imaging, (indicated by yellow arrows), we performed core needle biopsy (indicated by white triangles) under the guidance of contrast-enhanced ultrasound. (F) PET-CT shows multiple hypermetabolism lesions with retroperitoneal lymph node metastasis in the liver.



On the late night of day 3, the patient experienced sudden upper abdominal pain and fever (maximum body temperature: 39°C). Emergency ultrasound showed tumor rupture with light haemoperitoneum, but her blood count and liver function did not change significantly from those upon hospitalization. Therefore, we opted for physical cooling and carried out protection of liver function with polyenyl phosphorylcholine 500mg slow intravenous drop infusion plus 1200mg glutathione intravenous drip every day (QD). And we prepared the patient for multidisciplinary treatment. On day 4, histological examination showed cells with pleomorphic nuclei and frequent mitotic figures, solid nodules of similar atypical spindled endothelial cells and focal areas with epithelioid morphology. Immunohistochemical examination revealed positive staining of CD31(+), CD34(+), ERG(+), CK (–), Vimentin(+), Ki67(70%+), indicating tumor cells (Figure 2). The histopathological diagnosis confirmed PHA.




Figure 2 | Histopathology staining of the core needle liver biopsy specimen H&E (200x magnification) shows cells with pleomorphic nuclei and frequent mitotic figures, solid nodules of similar atypical spindled endothelial cells and focal areas of with epithelioid morphology. Immunohistochemistry (200x magnification) shows the cells to be positive for CD31, CD34, ERG, Vimentin and Ki67, but negative for CK, H&E, hematoxylin and eosin.



Subsequently, we conducted a multidisciplinary joint consultation to devise the treatment plan of low-dose TACE for controlling tumor bleeding and tumor progression. After assessing the patient’s disease status as stable, we carried out treatment with 200mg Camrelizumab every three weeks plus 8mg Anlotinib QD. Chemoembolization was performed with an oil-based mixture (doxorubicin mixed with ethiodized oil), followed by infusion of Embospheres (300μm-500μm particles). Up to 30mg of doxorubicin was used in chemoembolization. After the first TACE treatment, the patient’s liver function declined transiently. She had recurrent fever with a body temperature of up to 39°C, and CT results showed pulmonary infection. The patient’s fever was under well control after administering Tienam for three weeks, and her liver function abnormalities disappeared. Then, we started the regimen of Camrelizumab plus Anlotinib, which was well tolerated by the patient. After the second low-dose TACE treatment at a 4-week interval, the patient did not suffer fever or declined liver function. So far, the patient has received 10 cycles of treatment and is faring well. The only side effect was hypothyroidism, which was easily controlled by our multidisciplinary treatment team. The patient’s PET-CT results after the 4th cycle of treatment showed tumor shrinkage, which was then assessed as a stable disease (SD) by our oncologist after the 6th cycle of treatment. Contrast-enhanced ultrasound results after the 8th cycle of treatment indicated significant tumor reduction (8cmx9cm). During this period, however, the patient again suffered sudden abdominal pain and fever. Ultrasound results showed liquefaction, necrosis and local rupture of the lesion, and a diagnostic puncture suggested liver abscess, indicating the onset of tumor disintegration. We drained a large amount of brown serous pus fluid and subsequent abdominal and pleural effusions from the patient with percutaneous catheter, and adopted anti-infective and liver-protective treatments (polyenyl phosphorylcholine, 500mg, QD, slow intravenous drop infusion, plus glutathione, 1200 mg, QD, intravenous drip). The patient’s repeated pulmonary infection during this period was effectively treated with high-grade antibiotics. The entire drainage process continued intermittently for one month; the fluid drained from the patient’s thoracic cavity, abdominal cavity and liver abscess totaled 14,800ml. After 17 months of treatment, the patient’s follow-up MRI results showed that the tumor had shrunk to 7cm with internal coagulation necrosis, no active areas in the lesions, and no liver abscess (Figure 3).




Figure 3 | The main treatment and imaging of this case. (A) Tumor imaging stains visible under DSA before TACE. (B) No tumor staining under DSA after TACE. (C) MRI one month after TACE shows no significant tumor progression. (D) Ultrasound two months after TACE shows slightly shrunk tumor. (E) MRI after the 8th cycle of treatment shows that the onset of tumor liquefaction, and necrosis and disintegration. (F) Ultrasound clearly shows tumor liquefaction and necrosis. (G) Ultra- sound-guided percutaneous catheter punctures into the pus and necrosis at the internal drainage site of the tumor (white arrow indicates the end of the drainage catheter). (H) A large amount of brown serous pus fluid drained with percutaneous catheter from the liquefied area of the thorax and tumor. (I) MRI after thoracic and abdominal drainage. (J) MRI at 15 months after diagnosis of PHA. (K) Contrast-enhanced ultrasound image at 15 months after diagnosis of PHA shows significant shrinkage of the main lesion without enhancement and no new lesions in the liver. (L) MRI at two years after diagnosis of PHA shows that shrunk lesions, and no activity or new lesion.



After 17 months of treatment, the patient’s tumor has shrunk by 56% and been assessed as a PR. From making a definite diagnosis to now, two years have passed, she now enjoys a high-quality life without further tumor progression or other related ailments, and has even gained some weight. The patient’s clinical course timeline is shown in Figure 4.




Figure 4 | Timeline of patient's clinical course.







Discussion

PHA is a rare malignant vascular tumor that is aggressive and often based on malignant endothelial origin involving blood and lymph vessels (1, 12). PHA does not have representative clinical features, and has the common symptoms (e.g., abdominal pain, weakness and weight loss) of most malignant wasting diseases; PHA patients are often tested negative for tumor markers (AFP, CEA, CA19-9 and CA125), and usually have no history of toxic exposure (7).Accurate imaging diagnosis and tumor staging bring good prognosis (13), especially for patients with advanced PHA. Regrettably, most PHA cases detected with initial imaging are multiple nodules of varied sizes, large solitary masses, or mixed masses of predominant masses and nodules. Due to overlapping imaging features (14), it is even difficult for enhancement imaging to distinguish the malignant features of PHA from those of other malignancies (e.g., epithelioid hemangioendothelioma and hepatic cholangiocarcinoma). Even when it was accidentally discovered, PHA can be misdiagnosed as hemangioma at an early stage until it is surgically removed to stop excessive rapid growth (15).

Since pathologic diagnosis is golden standard for identifying PHA, and a rapid & accurate pathological diagnosis is required to address the concerns about tumor progression, we recommended an efficient approach—percutaneous core needle liver biopsy, which can provide pathological evidence for guiding treatment strategy (16). After assessing the situation with multimodal enhanced imaging, we performed percutaneous core needle biopsy for a small lesion that was active and surrounded by liver parenchyma under the guidance of contrast-enhanced ultrasound, avoiding the dominant necrotic mass and the vulnerable area of the tumor. After the biopsy, thrombin agent was injected into the needle track to reduce or even stop possible bleeding (17, 18). Histologically, hepatic angiosarcoma manifests as cells with pleomorphic nuclei and frequent mitotic figures, solid nodules of similar atypical spindled endothelial cells and focal areas of with epithelioid morphology. Histopathology shows a variety of patterns of vascular channels, dilated sinusoidal or cavernous spaces. The dilated and congested sinusoidal spaces were lined by atypical cells with enlarged hyperchromatic nuclei. This structure could have resulted in were generated and a large amount of platelets and coagulation factors were consumed in the tumor, leading to disseminated intravascular coagulopathy (DIC) (19). Tumors are immunoreactive to CD31, CD34, ERG, Ki-67, and pancytokeratin (CK). VEGFR2 is strong in most angiosarcomas, representing the basis for using targeted therapy with VEGFR2 inhibitors in the treatment of angiosarcomas according to reports (20, 21). Even if pathologically diagnosed, some advanced cases progress so fast that patients don’t even have the chance to receive any treatment. For our patient, we completed all examinations, including a percutaneous biopsy under the guidance of contrast-enhanced ultrasound, within 72 hours after she was hospitalized. Such prompt efforts will contribute to early diagnosis of advanced diseases for high-grade tumor burden patients (1, 22).

Due to the tumor biology of PHA, the tumor relapses very quickly after surgery (23, 24). TACE is often used urgently for treating the rupture and bleeding of tumors in PHA patients, while local chemotherapy can effectively prolong the life of patients and potentially control tumor growth and metastasis. These measures can prevent fatal tumor rupture and massive hemorrhage, especially in patients with a large tumor burden (25). Due to vigilance about tumor aggravation after TACE (8), we used a low-dose drug (30mg of doxorubicin, half of conventional dose) for TACE to prevent liver failure, and actively treated the patient with liver-protective drugs after embolization (polyenyl phosphorylcholine 1000mg slow intravenous drop infusion plus 2400 mg glutathione intravenous drip QD). TACE inhibits the further rapid progress of the lesions in the short term, creating the opportunity for targeted immunotherapy to extend the patient’s survival time (26). After the tumor dissolved, we used ultrasound-guided percutaneous catheter to drain the necrotic material and pus in a timely manner. Such a procedure was important for the patient’s prognosis, since it helped to remove toxic necrotic fluid and reduce the tumor size/burden, that improves the effectiveness of the overall treatment plan. Meanwhile, we actively dealt with complications (decline of liver function, pulmonary infection, abdominal and pleural effusions, etc.). Multidisciplinary treatment has a positive effect on the prognosis of tumors.

Systemic therapy appears to be the only option for patients with advanced PHA. Chemotherapeutic agents for treatment of sarcomas did not improve the patient’s survival time until the development of targeted therapy and immunotherapy in recent years (27, 33). Therefore, we did not try chemotherapy due to concerns about the patient’s inability to tolerate it. Camrelizumab, a newly developed humanized PD-1 monoclonal antibody, binds to PD-1 with high-affinity to block the PD-1 pathway on T cells (28). the synergistic effect of Anlotinib plus Camrelizumab However, the number of PHA patients is too small to make definite conclusions association between anti-tumour activity and higher PD-L1 expression on tumor cells (29, 30). The report of Liu et al (29) also showed Camrelizumab has shown encouraging activity in combination with anlotinib in the treatment of multiple tumorsi including soft tissue sarcoma(STS). Anlotinib, a novel oral multi-targeted receptor TKI, acts on a proven target’s vascular endothelial growth factor (VEGF) isoforms and their receptors (VEGFRs), thereby demonstrating significant antitumor effects through the inhibition of angiogenetic and proliferative signaling. Anlotinib is approximately 20-500 times as potent as comparable TKIs (10, 11). Yao et al (11) reported in 2022 that Anlotinib as a monotherapy or in combination therapy can be more effective and safer for certain advanced sarcomas. Usually a reduction in the diameter of the target lesion about 1 month after the therapy, but certain disappeared lesions reappear and progress rapidly, a phenomenon that might be related to drug resistance or insufficient antitumor effect. Hypertension, hand-foot syndrome, weakness, myelosuppression and hypothyroidism can appear after immunotherapy is combined when using Anlotinib. The main problems with both drugs are short duration with secondary drug resistance. TKIs block these proangiogenic pathways, promote vessel normalization, improve tumor perfusion and oxygenation, restore the hypoxic tumor microenvironment, and enhance drug delivery. Meanwhile, the combined antiangiogenic and anti-PD-1/PD-L1 therapy has been shown to elicit T- cell function and drive tumor cells to activate immune checkpoints, resulting in greater antitumor immunity than anti-PD-1 treatment alone (27, 31, 32). Therefore, we used the combination program of Camrelizumab plus Anlotinib to try to delay the patient’s condition. Patients tolerated it well, and this may be an effective treatment option, but further large-scale comparative studies are required. Zhou et al (33) reported some encouraging activity with Anlotinib combined with anti-PD-1 antibody, Camrelizumab, for advanced non-small-cell lung cancers (NSCLCs) in 2021.

So far, only a small number of patients have received TACE to control tumor rupture and bleeding before targeted therapy. However, they were treated with conventional doses of TACE, and the combination of Anlotinib and PD1 has been rare. Their tumor burdens were much smaller, and their cases cannot be followed up today (22, 29, 31). Our case, typical and successful, provides positive evidence for the combination of both agents in patients with advanced PHA. Anlotinib plus Camrelizumab, well tolerated and with acceptable complications, has demonstrated encouraging efficacy in treating advanced PHA.





Conclusion

The combination of TACE and targeted immunotherapy may be an effective way to treat advanced diffuse hepatic angiosarcoma. Early assessment with multimodal imaging and percutaneous core needle biopsy for pathological diagnosis are conducive to timely treatment, while promptly multidisciplinary treatment of complications during tumor necrosis can help improve prognosis. Our case report aims to encourage further studies on treatment of advanced PHA.
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