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Summary. Background. Hepatic angiosarcoma is an uncommon, malignant, primary liver tumor, comprising
2% of liver cancers and accounting for < 1% of all sarcomas. Patients usually present with nonspecific symptoms,
such as fatigue, weight loss, right upper quadrant pain, anemia, which leads to late diagnosis of an advanced stage
tumor. The median life expectancy after the diagnosis of hepatic angiosarcoma is about 6 months, with only 3%
of patients surviving more than 2 years. Liver failure and hemoperitoneum are the leading causes of death in
patients with liver angiosarcoma. In rarer cases, it might cause paraneoplastic syndromes such as disseminated
intravascular coagulopathy. The treatment of angiosarcomas is complicated as there are no established and effec-
tive treatment guidelines due to the tumor’s low frequency and aggressive nature.

Case summary. We present the case of a 68-year old woman who was admitted to the hospital due to fa-
tigue and severe anemia (hemoglobin 65 g/1). Laboratory results also revealed high-grade thrombocytopenia
(8 x 10%/1). The abdominal ultrasound and computed tomography scan showed multiple lesions throughout
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the liver, spleen and kidneys. After the histological examination of the liver biopsy, the patient was diagnosed
with hepatic angiosarcoma. The treatment with first-line chemotherapy (doxorubicin) was initiated despite
ongoing paraneoplastic syndrome - disseminative intravascular coagulopathy. However, the disease was ter-
minal, and the patient died 2 months since diagnosed.

Conclusions. Hepatic angiosarcoma is a rare and terminal tumor. Therefore, knowledge about its mani-
festations and effective treatment methods is lacking. Disseminative intravascular coagulopathy is a unique
clinical characteristic of angiosarcoma seen in a subset of patients.

Keywords: hepatic angiosarcoma, paraneoplastic syndrome, disseminative intravascular coagulopathy, case
report, literature review.

Paraneoplastinis diseminés intravaskulinés koaguliacijos sindromas
sergant kepeny angiosarkoma - reta, sudétinga ir mirtina patologija.
Atvejo aprasymas ir literatiros apzvalga

Santrauka. ApZvalga. Kepeny angiosarkoma yra retas piktybinis pirminis kepeny navikas, sudaro apie
2 proc. visy kepeny vézZio ir < 1 proc. visy sarkomy atvejy. Liga dazniausiai pasireiskia nespecifiniais simp-
tomais — nuovargiu, svorio kritimu, desiniojo vir§utinio pilvo kvadranto skausmu, anemija. Dél to kepeny
angiosarkoma daznai diagnozuojama jau pazengusios stadijos. Vidutiné gyvenimo trukmé diagnozavus HA -
apie 6 ménesius ir tik 3 proc. pacienty i$gyvena ilgiau nei dvejus metus. Kepeny nepakankamumas ir hemope-
ritoeumas yra pagrindinés kepeny angiosarkoma serganciy pacienty mirties prieZastys. Retesniais atvejais
liga gali sukelti paraneoplastinius sindromus, pavyzdziui, diseming intravaskuline koaguliacija. Kepeny an-
giosarkomos gydymas yra sudétingas, nes dél reto pasireiskimo ir agresyvaus naviko pobtidzio néra nustatyta
bendry ir efektyviy gydymo gairiy.

Klinikinis atvejis. 68 mety moteris hospitalizuota dél progresuojancio nuovargio ir sunkios anemijos (he-
moglobinas 65 g/1). Atlikus laboratorinius tyrimus nustatyta didelio laipsnio trombocitopenija (8 x 10°/1).
Pilvo ultragarsinis tyrimas ir kompiuteriné tomografija parodé daugybinius Zidininius pakitimus kepenyse,
bluznyje ir inkstuose. Atlikus histologinj kepeny biopsijos tyrima, pacientei diagnozuota kepeny angiosarko-
ma. Gydymo eigoje i§sivysté paraneoplastinis diseminés intravaskulinés koaguliacijos sindromas. Nepaisant
to, pradétas gydymas pirmosios eilés chemoterapija (doksorubicinu). Deja, liga buvo labai sunki ir pacienté
miré praéjus 2 ménesiams nuo diagnozés nustatymo.

I$vados. Kepeny angiosarkoma yra retas ir mirtinas navikas. Vis dar traksta Ziniy apie ligos reiskimasi ir
veiksmingus gydymo metodus. Diseminé intravaskuliné koaguliacija yra unikalus klinikinis angiosarkomos
pozymis, pasireiskiantis daliai pacienty.

Raktazodziai: kepeny angiosarkoma, paraneoplastinis sindromas, diseminé intravaskuliné koaguliacija, at-
vejo aprasymas, literatiiros apzvalga.

Introduction

Hepatic angiosarcoma (HA) is a rare, noncirrhotic, primary malignancy of the liver, comprising 2%
of liver cancers and accounting for < 1% of all sarcomas [1, 2]. HA predominantly occurs in males,
with studies showing a male-to-female ratio of 3 - 4.1 (2:1 in Asian countries) during the 6" and 7t
decade of their life [3]. Historically, 25% of HA cases were associated with occupational or medicinal
exposure to arsenic, vinyl chloride monomer, thorium dioxide (Thorotrast) and radium, but most
cases are now considered idiopathic [4, 5].

Patients usually present with vague signs and symptoms of liver disease, often resulting in late
diagnosis. The disease might also manifest with acute liver failure or spontaneous rupture of the
tumor, but these are rare conditions compared to complaints of nonspecific symptoms, such as right
upper quadrant pain, fatigue, weakness and weight loss [1, 5, 6]. Therefore, the tumor is often dis-
covered at an advanced stage with an average diameter of 15 - 65 mm [7].
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HA is considered a deep tumor as it is located beneath the superficial fascia. Moreover, it is a rap-
idly growing and fatal tumor [8]. The median survival after the diagnosis of HA is about 6 months,
with only 3% of patients living for more than 2 years [9-11]. Liver failure is the leading cause of
death in patients with HA (50% of patients), followed by hemoperitoneum (25% of patients). Other
causes include metastatic disease, infection, and, rarely, renal failure and congestive heart failure
(3% of deaths) [4, 9-11]. HA most commonly spreads to the lungs, spleen and bones [11-13]. In a
subset of patients, the pronounced dysregulation of the coagulation system is detected, also known
as disseminated intravascular coagulation (DIC), which is mostly indistinguishable from Kasabach-
Merritt syndrome (KMS) [14].

The treatment of HA is complicated as there are no established and effective treatment guidelines
because of the low frequency and aggressive nature of this particular tumor. Although the most ef-
fective treatment is liver resection, it is still challenging since most HA cases are multifocal, involv-
ing both lobes of the liver. Moreover, there are no regular effective chemotherapy regimens. There is
some promising data in exploring the potential role of the Hippo signaling pathway as a biological
treatment of HA, the blockage of the vascular endothelial growth factor (VEGF) pathway, and even
the use of beta-blockers [1, 4, 15, 16].

We present the case of hepatic angiosarcoma, which manifested with fatigue and severe anemia,
was complicated by DIC syndrome and was fatal despite our best efforts.

Clinical case

A 68-year-old female was admitted to the centre of hepatology, gastroenterology and dietetics com-
plaining of progressive fatigue for the past 3 weeks. She was consulted by her family doctor several
times due to iron deficiency anemia, and 80 mg of ferrous sulfate was prescribed. However, the
patient’s condition continued to deteriorate: the weakness progressed, and she reported melena a
day before hospitalization. The initial blood test revealed severe anemia with hemoglobin (HgB) of
71 g/L. The patient was referred to the emergency department in suspicion of upper gastrointestinal
bleeding. However, esophagogastroduodenoscopy (EGDS) indicated erosive gastropathy with no
signs of bleeding. The patient was then admitted to the department of hepatology and gastroenterol-
ogy for further investigation and treatment.

The patient had a medical history of type 2 insulin-dependent diabetes, hypothyroidism, hyper-
tension, uterine myomatosis and peptic ulcer in the stomach 10 years ago. There was no history of
surgical treatment. She denied any harmful habits and claimed to have no allergies to food or medi-
cines.

On admission, the patient was pale, afebrile (body temperature 36,8° C), with stable hemody-
namic function (blood pressure 140/70 mmHg, pulse 90 bpm). Physical examination revealed no
signs of cachexia (height 164 cm, weight 68 kg, body mass index 25.28 kg/m?) and palpable abdo-
men pain. Her liver, spleen, and superficial lymph nodes were not enlarged. The patients’ ECOG
(Eastern Cooperative Oncology Group) performance status was evaluated as 1 point.

The primary laboratory tests performed on admission revealed hemolytic anemia (low hemo-
globin, reticulocytosis, elevated lactate dehydrogenase, low haptoglobin), thrombocytopenia, elevat-
ed liver enzymes, stage 3A chronic kidney disease, and signs of inflammation. No signs of ferritin,
folate, or vitamin B12 deficiency were observed (Table 1).

The abdominal ultrasound revealed hepatomegaly (right lobe ~171 mm) and multiple variable
echogenicity liver metastases (part of which was degrading) throughout all liver segments (the big-
gest ~25 mm in diameter) (Figure 1, A, B). A nonhomogenous increased uterus with several calci-
fied myomas was also observed.
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Table 1. Main laboratory findings

Value Normal range
White blood cell count 10.27 4.0 - 9.8 x 10°/L
Neutrophil count 7.10 2-8x10°/L
Lymphocyte count 2.3 1-4x10°L
Red blood cell count 2.0 3.8-5.8x10°/L
Hemoglobin 65 128 - 160 g/L
Hematocrite 0.195 0.37-0.47 L/L
Mean cell volume 97.7 80 - 100 fl
Mean cell hemoglobin 32.6 27 -32pg
Reticulocyte count 160.07 30 - 80 x 10°/L
Platelet count 8 130 - 400 x 10°/L
C reactive protein 12.1 5 mg/L
Aspartate aminotransferase 93 <40 U/L
Alanine aminotransferase 139 <40 U/L
y- glutamyl transferase 403 <36 U/L
Alkaline phosphatase 769 40 - 150 U/L
Albumin 31.2 36 -52g/L
Lactate dehydrogenase 629 125-243 U/L
Haptoglobin 0.34 0.5-22g/L
Total bilirubin 8.4 <21 pmol
K+ 4.6 3.8 -5.3 mmol/L
Na+ 139 134 - 145 mmol/L
SPA 115 70 - 130 %
INR by Owren 0.95 0.90 - 1.19
APTT 37.6 30-40s
Creatinine 107 62 - 11 umol/L
Urea 11.8 2.5-7.5 mmol/L
eGFR (CKD-EPI) 46 >90 mL/min/1.73 mA2
Fe 8.8 9.5 - 29.9 pmol/L
CA 199 4.79 <37 kU/L
CEA 2.0 <5 mkg/L
AFP 3.52 0.5 -5.5kU/L
Ferritin 254.97 20 - 300 pg/l
Folate 13.48 4.5 - 45.3 nmol/L
Vitamin B12 604 118 - 701 pmol/L

INR, international normalized ratio; SPA, Stago prothrombin assay; APTT, activated partial thromboplastin
time; eGFR, estimated glomerular filtration rate; CA 19.9, carbohydrate antigen 19.9; CEA, carcinoembryonic

antigen; AFP, alpha-fetoprotein.
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Figure 1. Abdominal ultrasound images. Hepatomegaly and multiple variable echogenicity liver lesions
(metastases) throughout all liver segments (the biggest ~25 mm in diameter) (A, B).

Figure 2. Computed tomography images. Multiple
hypodense solid diffusely distributed masses
(arrows) in the liver (A-C), spleen (B) and kidneys
(C); disc atelectasis in the right lung (arrow) (A).

Metastatic foci were confirmed by performing a full-body computed tomography (CT) scan,
which showed hepatomegaly (right lobe ~184 mm), multiple hypodense solid diftfusely distributed
masses in the liver (to 3 cm in diameter), spleen (to 3.7 cm in diameter), and kidneys (to 12 mm in
diameter), moderate interstitial, para-aortic, paratracheal, and aortocaval lymphadenopathy, and
disc atelectasis in the lungs (Figure 2, A-C).

The primary tumor localization after the CT scan remained unknown. The lesions were differ-
entiated between lymphoma, metastatic disease, granuloma, or infection. Firstly, lymphoma was
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suspected due to thrombocytopenia, masses in the liver and spleen. The patient was consulted by a
hematologist: transfusions of irradiated blood components were intended, and bone marrow biopsy
and aspiration were recommended and performed. Trepanobiopsy showed reactive bone marrow
changes — bone marrow hyperplasia with massive megacaryopoetic hyperplasia. No metastases were
detected. The diagnosis of lymphoma was denied. There were also no visible tumors or other patho-
logical changes found during the colonoscopy.

Consequently, a percutaneous focal core needle liver biopsy was performed. The pathological
findings confirmed the diagnosis of poorly differentiated (G3) liver angiosarcoma, and the patient
was diagnosed with stage IV (cT4NOM1) poorly differentiated (G3) HA with multiple metastases in
the spleen and kidneys, severe anemia, and thrombocytopenia. On immunohistochemical examina-
tion, the tumor cells showed strong CD31 expression and were negative for CD34, pan Cytokeratin
(AE1/AE3) (PANCK) and smooth muscle a-actin (SMA) reactions. Microscopically, the tumor was
described as formed by solid, sinusoidal structures of medium caliber cells, featuring eosinophilic
cytoplasm (in places with hemosiderin granules) and polymorphic, hyperchromatic nuclei with up
to 3 mitoses in the high power field (Figure 3, A-D).

Figure 3. Histological images of the liver. The tumor formed by solid, sinusoidal structures of medium
caliber cells, featuring eosinophilic cytoplasm and polymorphic, hyperchromatic nuclei (Hematoxylin-eosin
(HE) staining, 10 x and 25 x magnitude) (A, B); strong CD31 expression (CD31 staining, 16 x magnitude)
(C); negative PANCK reaction (D).

The patient was further referred to the department of oncology and chemotherapy for systemic
treatment. By that time, the patient’s platelet count was stabilized from 8 to 344 x 10°/L. However,
within 4 days, the patient developed multiple hemorrhages on the skin, and her blood tests revealed
severe thrombocytopenia - platelet count dropped to 5 x 10°/L). Therefore, the chemotherapy was
contraindicated. She was treated with platelet transfusions and was also prescribed 20 mg peroral
dexamethasone (reduced dose due to insulin-dependent diabetes) for 4 days in suspicion of immune
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thrombocytopenia. However, this treatment was not effective, and thrombocytopenia (platelet count
6 x 10°/L) along with anemia (HgB 73 g/L) remained. Additional laboratory testing revealed hypofi-
brinogenemia (fibrinogen 1.22 g/L; normal range 2-4 g/L), normal international normalized ratio,
prothrombin time and activated partial thromboplastin ratio levels, high D-dimers (41970 pg/L;
normal range < 250 pg/L) and slightly worsened liver function. These changes were compatible with
overt DIC. (ISTH criteria 5 points), which might be a paraneoplastic syndrome related to angiosar-
coma.

During the chemotherapy experts’ consultation, it was decided to start systemic first-line treat-
ment with doxorubicin monotherapy urgently, despite remaining thrombocytopenia and anemia
(paraneoplastic syndrome). The decision on this particular regimen was made according to the lit-
erature review on first-line chemotherapeutic treatment for noncutaneous angiosarcomas. Six cycles
of treatment were planned. The patient tolerated the first cycle well, and her platelet level started to
rise. However, 11 days after the second treatment cycle with doxorubicin, the patient’s condition
worsened tremendously, and she died 2 months after HA diagnosis due to hypovolemic-hemorrhag-
ic shock and DIC despite our best efforts.

Discussion

HAs are uncommon liver tumors of endothelial cell origin. It is macroscopically characterized by
four growth patterns: multiple nodules, large dominant mass, a mixed pattern of dominant mass
with nodules, and, infrequently, a diffusely infiltrating micronodular tumor [4, 12, 17]. Angiosar-
comas are infiltrative tumors and usually do not have a capsule or a clear border, separating normal
from abnormal tissue [18]. Usually, HA is heterogeneous in appearance with alternating areas of
hemorrhagic foci, large intraparenchymal cystic spaces filled with thrombotic content, and gross
necrotic areas [2, 19-21].

Microscopically, HA is composed of pleomorphic malignant atypical endothelial cells that can
vary in shapes - it can be round, irregular or spindle-shaped [4, 22-24]. The proliferation of neoplas-
tic cells can occur in both single and multiple layers with a possibility to infiltrate along preformed
vascular channels, including central veins, portal vein branches and dilated sinusoids [24, 20, 22, 26].
Due to the loss of adjacent hepatocytes, HA cells are prone to form disorganized anastomotic vascu-
lar channels, nests, solid nodules or cavernous spaces [1, 4, 16, 17]. This way, HA may mimic cavern-
ous haemangiomas [12]. The surrounding hepatocytes may be hyperplastic or atrophic [7, 24, 27].
The hyperplastic hepatocytes with the irregular dilated lining of the cells and atypical sinusoids are
believed to show early changes, while the atrophy of hepatocytes is supposed to indicate a progres-
sive HA [23, 28]. Moreover, in HA cases, areas of hemorrhage, infarction, necrosis and calcifications
are also described frequently [21, 25, 29].

Angiosarcomas typically express such endothelial markers as von Willebrand factor, CD34,
CD31, Ulex europaeus agglutinin 1, and VEGF [18]. Other immunohistochemical, tumor and pro-
tein markers reported in HA cases include ERG, CD34, FVIII-rA, CD10, CD117, cytokeratin, friend
leukemia integration (FLI)-1 and D2-40 [3, 4, 22, 30, 31]. However, these markers are not specific
enough since progressive tumor dedifferentiation can lead to a loss of these markers. Therefore they
should only be used alongside other investigations to assist diagnosis [4, 18].

In general, sarcomas are not consistently associated with a particular paraneoplastic phenom-
enon [32]. However, many reports link angiosarcomas to consumptive coagulopathy, also known as
KMS, characterized by thrombocytopenia and hyperconsumption of coagulation factors within the
tumor. It is thought that platelet trapping and physiological derangements of malignant endothelial
cells promote platelet adhesion and activation [14, 33]. Moreover, as in our case, angiosarcomas
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may even progress to DIC, potentially by induction of tissue factor and thromboplastin released by
malignant epithelial cells, the release of clotting factors as a result of decreased blood supply flow
triggering blood cell trapping and lysis, and exposure of the endothelial basement membrane cells
[24, 20, 33]. A report by Farid et al. provided data that 17% of angiosarcoma patients in their series
developed DIC (n=42), with all patients’ data meeting the ISTH criteria for overt DIC [32].

Diagnostic assessment of HA includes liver biopsy for histological confirmation and magnetic
resonance imaging or CT to precisely portray the primary lesion’s extent [18]. PET imaging may
be useful to detect metastases before planned radical surgical treatment[18, 34]. Angiosarcomas
can spread through the lymphatic system. However, the value of sentinel-lymph-node biopsy is un-
known. The primary lesion size and the presence or absence of distal metastases are the handiest
factors that determine available treatment options [18].

Clinical staging of angiosarcoma is based on the American Joint Committee on Cancer Stag-
ing System for soft tissue sarcoma, consisting of tumor size, depth, presence or absence of regional
lymph nodes, and distant metastases. Since angiosarcomas are high-grade tumors by definition, his-
tological grading is not used in its staging [18].

To this date, the most favorable treatment of HA is radical surgical resection of the tumor with
resection margin being RO - no cancer cells seen microscopically at the primary tumor site [4, 9, 31].
A combination of adjuvant chemotherapy with surgical treatment gives the highest chance of cure,
with the reported median survival of approximately 17 months [4, 9]. Due to the high HA recur-
rence rates, liver transplantation is contraindicated. The median post-transplant survival is less than
7 months [4]. Orlando et al. stated that no patient has survived more than 23 months after receiving
a liver transplant [35]. Since HA has a feature of intrinsic radioresistance, radiotherapy has been
abandoned as a potential treatment option [4, 13].

Transarterial embolization (TAE) and transarterial chemoembolization (TACE) in HA emergen-
cy use and palliative care are also highly discussed treatment options. TAE is an effective technique
for stopping deadly intra-abdominal bleeding due to the rupture of the tumor [4, 9, 36]. TACE is
mainly used as palliative therapy for patients with unresectable tumors [36]. Park et al. described a
few TACE cases where emulsion of iodized oil and cisplatin helped the patients survive up to one
year [37].

Many chemotherapy regimens have been described in various articles, but no routine has proven
to be notably superior to the other [4]. There is no consensus regarding chemotherapeutic treatment
of HA due to the limited amount of clinical trials with HA patients [10]. The literature review on
first-line chemotherapeutic treatment for non-cutaneous angiosarcomas suggests taxanes, doxoru-
bicin, liposome doxorubicin and ifosfamide as a primary choice of chemotherapy agents [38]. Cao et
al. state that anthracycline and taxane chemotherapy are considered active and recommended treat-
ment choices [16]. However, Alliot et al. believe that single-agent chemotherapy regimens are not ef-
fective enough and show disappointing results [25]. Kim et al. have demonstrated improved survival
in 50% (n=2) of patients treated with the combination of 5-fluorouracil, carboplatin, doxorubicin
and ifosfamide [13]. Other authors displayed a partial response with mesna, doxorubicin, ifosfamide
and dacarbazine regimens [39]. However, due to elderly age and overlapping toxicity of treatment
combinations, the patients are usually given lower doses to avoid underlying complications [16].
Therefore, given the nature of HA, which includes late diagnosis and natural heterogeneity of the
tumor, both - single agent and combined chemotherapy - do not significantly alter the course of
this aggressive tumor. However, it is still considered the main treatment option for metastatic HA
(16, 40].

Hopefully, the potential role of the Hippo signaling pathway, responsible for the regulation of
cell proliferation and apoptosis, was explored in the biological treatment of angiosarcomas showing
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some promising results [4, 15]. Yes-associated protein (YAP), an oncogene involved in the men-
tioned pathway, and CD31 regulate endothelial cell function and redox status via YAP [38]. Angio-
sarcoma cells were subclassified based on the phenotypical expression, and the results showed that
CD3119W was more common in angiosarcoma cases than cD310igh and it was associated with
YAP increase, making the tumor more chemoresistant to different agents, for example, doxorubicin
[4, 15]. Venkataramani et al. demonstrated in vitro that pazopanib, an effective YAP inhibitor, was
effective when used with doxorubicin and resulted in resensitization of CD3110W to chemotherapy
[15]. Liau et al. also described the mechanism of alternative lengthening of telomeres (ALT) that
was highly associated with HA, since 30% of primary angiosarcomas were ALT positive. With two-
thirds of the population being positive for ALT, they reported that ALT-positive cells were sensitive
to ataxia telangiectasia and Rad3 related (ATR) kinase inhibitors [39]. However, further in vivo trials
are required to outline the benefits and efficacies of ATR kinase inhibitor and YAP inhibitor therapy
combined with chemotherapy to treat HA [4,15,39].

Moreover, other authors discuss the potential of targeted therapy and beta-blockers in the treat-
ment of HA [16]. The overexpression of VEGF is considered the most significant angiogenic factor
in different subtypes of sarcomas, including angiosarcomas [16, 41, 42]. Therefore, a VEGF and
VEGEF receptor signaling pathway inhibitor, that is tyrosine kinase inhibitor has been implemented
as targeted therapy [16]. Sorafenib and pazopanib were used in phase II clinical trials by Penel et al.,
and their suppressive activity was confirmed to be useful in the treatment of angiosarcoma, despite
disappointing responses in some other presented cases [43-45]. All things considered, the VEGF
pathway blockage is still a promising treatment option that needs further research [16].

Furthermore, Rains et al. presented retrospective studies with large patient cohorts that provide
data about the expression of high levels of beta-adrenergic receptors in malignant vascular tumors
like HA [16, 46]. Amaya et al. reported that nonselective beta-blockers, such as propranolol, can
improve the outcomes of the patients with metastatic angiosarcoma, extending the median progres-
sion-free survival to 9 months and median overall survival reaching 36 months [47]. Besides, a case
series of 7 patients with angiosarcoma, who received a combination between bi-daily propranolol
(40 mg) and weekly metronomic vinblastine (6 mg/m?), reported a 100% response rate with a me-
dian progression-free period of 11 months [48].

With the advances in genetic testing, whole exome sequencing (WES) of fresh tumor specimens
via a bioinformatics pipeline may help identify potential actionable chemotherapy agents for angio-
sarcomas and may lead to developing personalized cancer therapy in the future. A pilot, prospective,
nonrandomized control experimental study by Calvert et al. analyzed 12 patients with metastatic
bone or soft tissue sarcoma who had failed first-line chemotherapy treatment [49]. One part of the
surgical tumor biopsy material was used for WES, and the remaining part was implanted subcuta-
neously in immunodeficient mice. Patient-derived xenograft (PDX) models exhibiting successful
growth underwent WES as well. The results of WES were analyzed using a bioinformatics pipeline
to identify mutations conferring susceptibility to common chemotherapeutic agents. As a result,
WES identified potential actionable therapeutics in all 12 patients with successfully established PDX
tumor models in 7 patients. Significant variation in predicted therapeutics was demonstrated be-
tween three PDX samples and their matched tumor samples [49]. This trial is an example of a bright
glimpse into modern personalized cancer management as genetic testing gets more available every
year [50].

We summarized the available data from the published HA case reports focusing on treatment
method and survival in Table 2.
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Table 2. Cases series of HA described in different literature

Author (year of

Number

Median

.. Treatment method . Additional comments
publication) of cases survival
This case 1 Chemotherap ¥ using 2 months DIC
doxorubicin
Zhu et al., 2015 [2] 2 Surgery 12 months -
*No information available, as
1 surgery . .
Bruegel et al., 2013 [17] 7 16 months patient started or continued
4 chemotherapy* . .
treatment in another hospital
Duan et al,, 2012 [51] 6 > surgeries, 40.5 months -
1 surgery + chemotherapy
3 surgeries + chemotherapy, 1
Huang et al., 2011 [3] 9 operation + TAE, 4 months -
gt 1 TAE + TACE,
4 conservative
3 surgeries,
Chietal., 2011 [52] 7 2 liver transplantations, 6.5 months -
2 conservative
1 operation,
Zhou et al., 2010 [53] 6 5 surgeries + TACE 15.5 months -
Matthaei et al., 2009 [54] 5 Surgeries 30 months -
Kim et al., 2009 [13] 5 4 chemotherapy, 3 months -
1 conservative
Kim et al., 2009 [13] ,  Chemotherapy with docetaxel, ) o -
cisplatin, 5-fluorouracil
1 combined chemotherapy
with docetaxel, cisplatin,
5-fluorouracil, ifosfamide and
Kim et al., 2009 [13] 2 doxorubicin. 11.6 months -
1 combined chemotherapy
with ifosfamide, doxorubicin,
paclitaxel and bevacizumab.
Egea et al., 2009 [55] 2 conservative <7 days* *1 patient died of liver rupture
Park et al., 2009 [37] 4 TACE, 2 TAE 3.5 months -
*Case reports describing
Median anglosarcon.la treatment - not
ropTession- specifically HA.
Fury et al., 2005 [56]* 41 Chemotherapy with paclitaxel progress Significant difference in taxane
free survival - .
4 months response for disease above
and below the neck (6.8 vs 2.8
months)
Medi
Chemotherapy with 1o fj;:ilcl)n— *Case reports describing
Fury et al., 2005 [56]* 30 24 progress angiosarcoma treatment — not
doxorubicin free survival - specifically HA
3.7-5.4 months P i
Ozden et al., 2003 [57] 1 Surgery + TACE 64 months -
ietal,1 . .
?;eé;nareca etal, 1997 2 Liver transplantation* 4 months *Recurrence - 100 %
Tordjman et al., 1995 ] TACE 15 months ~
(59]
Penn 1., 1991 [60] 6 Liver transplantation* 5.7 months *Recurrence - 100 %

TACE, transarterial chemoembolization; TAE, transarterial embolization
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In our case, the patient was previously conditionally healthy and did not address any disturbing
symptoms until 3 weeks to admission. She experienced some nonspecific symptoms, such as fatigue
and anemia, which were first related to iron deficiency. As the patient’s condition deteriorated and
she had an episode of melena, she was admitted to the emergency department, where severe anemia
and thrombocytopenia were observed. Firstly, bleeding from the upper gastrointestinal tract was
suspected. However, further examination revealed no signs of bleeding in EGDS and multiple le-
sions in the liver, kidneys and spleen. It was differentiated between lymphoma, metastatic disease,
granuloma, or infection. Firstly, lymphoma was suspected due to thrombocytopenia and masses
in the liver and spleen. However, liver biopsy indicated stage IV liver angiosarcoma. We tried to
manage the patient’s thrombocytopenia with numerous platelet transfusions and dexamethasone (in
suspicion of immune thrombocytopenia) unsuccessfully. Later on, additional testing showed signs
of overt DIC, which was considered a paraneoplastic syndrome related to angiosarcoma. Despite
this condition, it was decided to initiate urgent first-line treatment with doxorubicin monotherapy.
However, she only survived 2 cycles of chemotherapy and died due to hypovolemic-hemorrhagic
shock and DIC despite our best efforts. Hepatic angiosarcoma is a very challenging condition. It has
no specific symptoms and is usually diagnosed in advanced stages leading to poor prognosis and
severe complications. In our case, the disease was complicated with the paraneoplastic syndrome of
DIC, which worsened the overall patient’s prognosis and possible treatment options.

Conclusions

HA is a rare, primary malignancy of the liver with an extremely poor prognosis. Patients usually
present with nonspecific symptoms. In rarer cases, paraneoplastic syndromes, such as DIC, may oc-
cur and exaggerate poor outcomes. No effective treatment has been recommended to date. However,
there are some promising results showing the potential role of the Hippo signaling pathway and the
effectiveness of the biological treatment.
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