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Liver abscess in advanced hepatocellular carcinoma 
after atezolizumab plus bevacizumab treatment
A case report
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Abstract 
Rationale: Hepatocellular carcinoma (HCC) is the sixth most common type of cancer globally. Since 2020, combination 
treatment with atezolizumab and bevacizumab were approved in patients with unresectable HCC in Japan, and atezolizumab 
plus bevacizumab is the first-line treatment for unresectable HCC.

Patient concerns: A 73-year-old Japanese man diagnosed with a large HCC was treated with atezolizumab plus bevacizumab. 
After 2 cycles, he had fever and fatigue and was admitted to the hospital.

Diagnosis: Abdominal contrast-enhanced computed tomography revealed tumor necrosis in HCC with gas formation in the 
necrotic area. Laboratory examination revealed a white blood cell (WBC) count of 16,340/μL and C-reactive protein (CRP) level of 
33.0 mg/dL. Based on the above findings, he was diagnosed with a liver abscess.

Interventions: Percutaneous transhepatic liver abscess drainage and broad-spectrum antibiotics treatment were performed.

Outcomes: Despite liver abscess drainage, persistent fever and no improvement in the WBC count or CRP level was observed. 
The patient’s respiratory condition and renal function gradually worsened; The patient’s general condition did not improve despite 
the ventilator support and continuous hemodiafiltration, and he died on day 37.

Lessons: We report the first case of liver abscess after atezolizumab plus bevacizumab treatment for unresectable HCC.

Abbreviations: CBD = common bile duct, CRP = C-reactive protein, CT = computed tomography, DIC = disseminated 
intravascular coagulation, GFPLA = gas-forming pyogenic liver abscess, HCC = hepatocellular carcinoma, IHBD = intrahepatic 
bile duct, TACE = transarterial chemoembolization, WBC = White blood cell.
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1. Introduction

Hepatocellular carcinoma (HCC) is the sixth most common type 
of cancer worldwide.[1] Although early-stage HCC (Barcelona 
Clinic Liver Cancer [BCLC] stage 0 or A) may be curable by sur-
gical resection, local ablation, and liver transplantation, inter-
mediate (BCLC stage B) and advanced (BCLC stage C) stage 
HCCs are unresectable and treated by transarterial chemoem-
bolization (TACE) and/or systemic treatment.

The multikinase inhibitors sorafenib and lenvatinib are 
the first-line systemic chemotherapy for unresectable HCC. 
Sorafenib showed a significant survival benefit compared to 
placebo in phase 3 trials,[2,3] whereas lenvatinib showed non-in-
feriority to sorafenib in a phase 3 trial.[4] Combination treat-
ment with atezolizumab, an immune checkpoint inhibitor, and 

bevacizumab, an angiogenesis inhibitor, showed survival benefit 
in patients with unresectable HCC. The randomized controlled 
trial of sorafenib[5] was approved in September 2020 and is cur-
rently the first-line treatment for unresectable HCC in Japan.

Herein, we report a case of extensive necrosis of HCC with a 
liver abscess after atezolizumab plus bevacizumab treatment for 
large unresectable HCC. To our best knowledge, this is the first 
report of the development of a liver abscess in a necrotic area after 
atezolizumab plus bevacizumab treatment for unresectable HCC.

2. Case presentation
A 73-year-old Japanese man diagnosed with a large right-lobe 
(11-cm in diameter) unresectable HCC (Fig. 1) was treated with 
atezolizumab plus bevacizumab. After 2 cycles, he had fever 
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and fatigue and was admitted to the hospital. Abdominal con-
trast-enhanced computed tomography (CT) revealed extensive 
tumor necrosis in HCC, with gas formation in the necrotic area 
(Fig. 2). Additionally, common bile duct (CBD) stones were pre-
sented, but no dilation of the intrahepatic bile duct (IHBD) to 
CBD was observed. Laboratory examination revealed a white 
blood cell (WBC) count of 16,340/μL and C-reactive protein 
(CRP) level of 33.0 mg/dL. He was diagnosed with a liver 
abscess and referred to our hospital. His vital signs were as 
follows: blood pressure, 120/56 mmHg; pulse rate, 84 beats/
min; temperature, 38.5°C; and Glasgow coma scale, E4V4M6. 
Laboratory data on admission showed a WBC count of 9600/
μL, CRP level of 29.0 mg/dL, platelet count of 50 × 103/μL, fibrin 
degradation product of 30.6 μg/mL, and prothrombin time of 
53.4%. Based on these findings, disseminated intravascular 
coagulation (DIC) was performed.

Meropenem and metronidazole for the liver abscess and 
recombinant thrombomodulin for DIC were administered. 
Subsequently, percutaneous liver abscess drainage was per-
formed, and approximately 100 mL of foul-smelling pus 
was observed; however, most of the components were gases. 
Although pus cultures indicated the presence of Raoultella orni-
thinolytica, blood culture tests were negative. Based on pus cul-
ture and drug sensitivity results, metronidazole was changed to 
vancomycin. Biliary infection associated with CBD stones was 
suspected to have caused the liver abscess; however, endoscopic 
retrograde cholangiopancreatography could not be performed 
because of the presence of DIC.

Despite liver abscess drainage, persistent fever, and no 
improvement in the WBC count or CRP level were observed 
(Fig.  3). The surgical treatment could not be performed 
because of the presence of DIC and poor general condition 
of the patient. The patient’s respiratory condition gradually 
worsened; consequently, he was admitted to the intensive 
care unit and put on ventilator support on day 6. Ascites and 
pleural effusion associated with renal failure and systemic 
inflammatory response syndrome also occurred, and contin-
uous hemodiafiltration was initiated for renal failure on day 
22. The patient’s general condition did not improve despite 
the ventilator support and continuous hemodiafiltration and 
he died on day 37.

Postmortem examination (Fig. 4) showed that approximately 
80% of the tumor was necrotic, with residual HCC at the mar-
gins and an abscess at the center of the tumor. The abscesses 
spread to the surrounding liver, ascending colon, and serosa of 
the small intestine. No evidence of stones or cholangitis in the 
CBD was observed.

3. Discussion
Atezolizumab plus bevacizumab for unresectable HCC signifi-
cantly prolonged overall and progression-free survival com-
pared to sorafenib in a phase 3 trial[5] and is used as the first-line 
treatment for unresectable HCC in Japan. Adverse events that 
were reported in over 10% of the patients in the phase 3 trial 
included hypertension, fatigue, proteinuria, hepatotoxicity, pru-
ritus, diarrhea, constipation, nausea, abdominal pain, decreased 
appetite, weight loss, pyrexia, and rash[5]; however, no develop-
ment of a liver abscess was observed. Additionally, the devel-
opment of liver abscesses after atezolizumab plus bevacizumab 
treatment of unresectable HCC in clinical practice has not been 
reported.

The etiology of pyogenic liver abscesses can be divided into 
six categories: biliary infection (in the setting of malignancy, 
biliary stenting, choledocholithiasis, and malformations), 
portal vein seeding (diverticulitis and appendicitis), hepatic 
arterial seeding (indwelling catheter infection, endocarditis, 
and severe sepsis), direct extension (cholecystitis, perinephric 
abscess, and subphrenic abscess), penetrating trauma, and 
cryptogenic causes.[6] Risk factors for pyogenic liver abscesses 
include malignancy, diabetes, ischemic heart disease, chronic 
obstructive pulmonary disease, cirrhosis, renal failure, and 
liver transplant.[7] In the present case, CT showed CBD stones 
but no evidence of obstructive jaundice, such as IHBD to CBD 
dilation on CT or cholangitis in the CBD on postmortem 
examination.

Figure 1. Abdominal computed tomography showing large hepatocellular 
carcinoma before atezolizumab plus bevacizumab treatment.

Figure 2. Abdominal computed tomography showing a gas-forming pyo-
genic liver abscess after atezolizumab plus bevacizumab treatment and (A) 
before and (B) after percutaneous liver abscess drainage.
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The occurrence of liver abscesses after treatment with 
radiofrequency ablation or TACE for HCC has been reported 
in many cases, with a frequency of 1.5%–2.4% after radiofre-
quency ablation[8] and 0%–3.3% after TACE.[9] The develop-
ment of liver abscesses after molecular-targeted therapies for 
HCC has been reported in recent years. Shin et al reported 
that liver abscesses developed within necrotic areas after 
sorafenib treatment for multiple HCCs with portal vein tumor 
thrombosis.[10] There is a case report of liver abscess devel-
opment after chemotherapy with bevacizumab, capecitabine, 
and oxaliplatin for colorectal carcinoma with liver and lung 
metastases.[11] In this patient, bevacizumab, a vascular endo-
thelial growth factor inhibitor, inhibited tumor angiogenesis, 
resulting in tumor necrosis and an anaerobic environment that 
facilitated the proliferation of anaerobic bacteria, leading to 
liver abscesses. In a retrospective study of patients with HCC 
treated with transarterial chemoembolization and molecular 
targeted agents with or without immune checkpoint inhibi-
tors, tumor necrosis was more likely to occur in patients with 
larger tumor size and higher AFP levels.[12] Risk factors for 
liver abscesses, such as malignancy and renal failure, and the 
large tumor size (11 cm) may have contributed to liver abscess 
development in this patient.

Gas-forming pyogenic liver abscess (GFPLA) accounts 
for 5.6%–31.8% of pyogenic liver abscesses. The mortality 
rate of GFPLA ranges from 25.7% to 37.1%, and its prog-
nosis is poor.[13] In the present case, R. ornithinolytica was 
detected in the puncture fluid of the liver abscess and is con-
sidered to be a pathogenic bacterium of the liver abscess. The 
most common GFPLA bacterial species is Klebsiella pneu-
moniae, followed by Escherichia coli, Streptococcus spp., 
and Clostridium perfringens[14,15]; however, only one case of 
R. ornithinolytica has been reported[16] which is extremely 
rare. R. ornithinolytica is a capsulated Gram-negative rod 
that belongs to the Enterobacteriaceae family and is closely 
related to Klebsiella spp.[17] Although a few cases of human 

infections caused by R. ornithinolytica have been reported, 
since 2015, these infections, including urinary tract infec-
tions, pneumonia, wound infections, catheter infections, 
meningitis, cholangitis, pancreatitis, and peritonitis, have 
been increasing.[18] Risk factors for R. ornithinolytica infec-
tion include cancer, invasive procedures (urinary catheters, 
ventilator support, central venous catheters), immunodefi-
ciency, diabetes, heavy alcohol consumption, and chronic 
kidney disease.[18–20] Cancer and chronic kidney disease were 
the risk factors in the present case.

Additionally, GFPLAs are easy to perforate because they 
can more likely cause extensive liver tissue damage, fragile 
abscess walls, and increased intra-abscess pressure due to 
gas production.[21] When the abscess perforates the abdom-
inal cavity, surgical treatment is difficult because of the 
poor general condition of the patient. In the present case, 
percutaneous liver abscess drainage was performed imme-
diately after hospital transfer. A few reports have described 
the development of liver abscesses after the initiation of 
the molecular targeted agents for unresectable HCC[10,22]; 
therefore, liver abscesses can develop after the initiation of 
molecular targeted agents that inhibit tumor angiogenesis. 
In addition, because common bile duct stones are a common 
cause of liver abscesses, their removal before commencing 
the HCC treatment could have prevented the development 
of liver abscesses.

In conclusion, we report the first case of a liver abscess 
after atezolizumab plus bevacizumab treatment for unresect-
able HCC. If necrotic areas appear within the tumor after 
initiation of atezolizumab plus bevacizumab treatment for 
unresectable HCC, liver abscesses may develop, especially in 
patients with the risk factors for liver abscess, as described 
above. The risk factors and mechanisms of liver abscess 
development after atezolizumab plus bevacizumab treat-
ment in patients with unresectable HCC should be further 
investigated.

Figure 3. Clinical course. CRP = C-reactive protein, MEPM = meropenem, MNZ = metronidazole, VCM = vancomycin, WBC = white blood cell.



4

Uchida et al. • Medicine (2022) 101:35 Medicine

Author contributions
Data collection: Naomi Uchiyama, Hiroshi Hatada, Kenichi 
Nakamura, Yuri Komaki.
Literature reviews and curation: Hisayoshi Iwakiri, Satoru 

Hasuike, Kenji Nagata, Yoshinori Ozono, Hiroshi Kawakami.
Postmortem examination: Yuichiro Sato.
Writing – original draft: Keisuke Uchida.
Writing – review & editing: Yoshinori Ozono, Hiroshi 

Kawakami.

References
 [1] Fan G, Wei X, Xu X. Is the era of sorafenib over? A review of the liter-

ature. Ther Adv Med Oncol. 2020;12:1–21.
 [2] Llovet JM, Ricci S, Mazzaferro V, et al; SHARP Investigators Study 

Group. Sorafenib in advanced hepatocellular carcinoma. N Engl J Med. 
2008;359:378–90.

 [3] Cheng AL, Kang YK, Chen Z, et al. Efficacy and safety of sorafenib 
in patients in the Asia-Pacific region with advanced hepatocellular 

carcinoma: a phase III randomised, double-blind, placebo-controlled 
trial. Lancet Oncol. 2009;10:25–34.

 [4] Kudo M, Finn RS, Qin S, et al. Lenvatinib versus sorafenib in first-line 
treatment of patients with unresectable hepatocellular carcinoma: a 
randomised phase 3 non-inferiority trial. Lancet. 2018;391:1163–73.

 [5] Finn RS, Qin S, Ikeda M, et al; IMbrave150 Investigators. Atezolizumab 
plus bevacizumab in unresectable hepatocellular carcinoma. N Engl J 
Med. 2020;382:1894–905.

 [6] Webb GJ, Chapman TP, Cadman PJ, Gorard DA. Pyogenic liver abscess. 
Frontline Gastroenterol. 2014;5:60–7.

 [7] Losie JA, Lam JC, Gregson DB, Parkins MD. Epidemiology and risk 
factors for pyogenic liver abscess in the Calgary Health Zone revisited: 
a population-based study. BMC Infect Dis. 2021;21:939.

 [8] Livraghi T, Solbiati L, Meloni MF, Gazelle GS, Halpern EF, Goldberg 
SN. Treatment of focal liver tumors with percutaneous radio-frequency 
ablation: complications encountered in a multicenter study. Radiology. 
2003;226:441–51.

 [9] Ong GY, Changchien CS, Lee CM, et al. Liver abscess complicating 
transcatheter arterial embolization: a rare but serious complication. A 
retrospective study after 3878 procedures. Eur J Gastroenterol Hepatol. 
2004;16:737–42.

 [10] Shin SK, Jung YK, Yoon HH, et al. Liver abscess in advanced hepato-
cellular carcinoma after sorafenib treatment. Korean J Gastroenterol. 
2014;63:47–50.

 [11] Lieuw-a-Fa M, Peringa J, Leeksma O, Terpstra W. Sepsis from liver 
abscesses in metastatic colorectal carcinoma after chemoimmunother-
apy. J Clin Oncol. 2008;26:1381–2.

 [12] Wang Y, Zhou C, Liu J, et al. Increased liquefactive necrosis forma-
tion after transarterial chemoembolization combined with molecular 
targeted agents plus immune checkpoint inhibitors for hepatocellular 
carcinoma. Cancer Manag Res. 2021;13:6935–41.

 [13] Thng CB, Tan YP, Shelat VG. Gas-forming pyogenic liver abscess: a 
world review. Ann Hepatobiliary Pancreat Surg. 2018;22:11–8.

 [14] Zhang J, Gao Y, Du Z, et al. Clinical features and prognosis of gas-form-
ing and non-gas-forming pyogenic liver abscess: a comparative study. 
Surg Infect. 2021;22:427–33.

 [15] Chan KS, Thng CB, Chan YH, Shelat VG. Outcomes of gas-forming 
pyogenic liver abscess are comparable to non-gas-forming pyogenic 
liver abscess in the era of multi-modal care: a propensity score matched 
study. Surg Infect. 2020;21:884–90.

 [16] Surani A, Slama EM, Thomas S, Ross RW, Cunningham SC. Raoultella 
ornithinolytica and Klebsiella oxytoca pyogenic liver abscess present-
ing as chronic cough. IDCases. 2020;20:e00736.

 [17] Drancourt M, Bollet C, Carta A, Rousselier P. Phylogenetic analyses 
of Klebsiella species delineate Klebsiella and Raoultella gen. nov., with 
description of Raoultella ornithinolytica comb. nov., Raoultella terri-
gena comb. nov. and Raoultella planticola comb. nov. Int J Syst Evol 
Microbiol. 2001;51:925–32.

 [18] Seng P, Boushab BM, Romain F, et al. Emerging role of Raoultella orni-
thinolytica in human infections: a series of cases and review of the lit-
erature. Int J Infect Dis. 2016;45:65–71.

 [19] Solak Y, Gul EE, Atalay H, Genc N, Tonbul HZ. A rare human infection 
of Raoultella ornithinolytica in a diabetic foot lesion. Ann Saudi Med. 
2011;31:93–4.

 [20] Hajjar R, Schwenter F, Su SH, Gasse MC, Sebajang H. Community-
acquired infection to Raoultella ornithinolytica presenting as 
appendicitis and shock in a healthy individual. J Surg Case Rep. 
2018;15:rjy097.

 [21] Yang CC, Chen CY, Lin XZ, Chang TT, Shin JS, Lin CY. Pyogenic liver 
abscess in Taiwan: emphasis on gas-forming liver abscess in diabetics. 
Am J Gastroenterol. 1993;88:1911–5.

 [22] Osaki R, Iida H, Noda S, et al. A useful case of tumor resection and 
monitoring the blood concentration at lenvatinib therapy for mul-
tiple hepatocellular carcinoma. Kanzo 2021;62:80–8. [Article in 
Japanese].

Figure 4. Findings of postmortem examination. (A) The cut surface showed 
tumor with marked necrosis. Residual tumor (yellow area) was observed in 
the peripheral lesion. (B) Histologically, tumor showed marked necrotic (white 
arrows), with residual HCC (yellow arrows) at the margins and an abscess 
(black arrows) at the center of the tumor.


