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Case Report: iMDT Corner
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Background: Pyogenic liver abscess (PLA) could be fatal even after standard treatment with antibiotics 
and percutaneous drainage. Immune checkpoint inhibitors, bevacizumab or microwave ablation may cause 
PLA, respectively. This paper presents the first case of PLA secondary to the concomitant use of microwave 
ablation with atezolizumab and bevacizumab in the treatment of liver cancer. 
Case Description: A 54-year-old Chinese man with Barcelona Clinic Liver Cancer (BCLC) C-stage 
liver cancer complained of fever and chills twenty-nine days after concurrent microwave ablation plus 
atezolizumab and bevacizumab. Post-hospitalization, a computed tomography revealed a rim-enhancing 
hypodensity within the right lobe of the liver, approximately 8.8 cm in diameter containing foci of gas. 
Laboratory examination revealed elevated white blood cell count, C-reactive protein and procalcitonin, and 
blood culture indicated the presence of Escherichia coli bacteremia. The patient was diagnosed with PLA 
complicated by septic shock, and due to recurrent fever, multiple courses of antibiotics (imipenem/cilastatin 
sodium, cefoperazone/sulbactam, meropenem, respectively) were administered in combination with five 
percutaneous drainages over the next 90 days. The patient’s fever eventually resolved, and the patient was 
discharged. The patient was re-treated with two cycles of atezolizumab and bevacizumab initiated in March 
2024. An imaging evaluation in May 2023 demonstrated tumor progression. Subsequently, the patient 
underwent one transarterial chemoembolization procedure and two cycles of atezolizumab and bevacizumab 
over the subsequent 2 months. Notably, the patient achieved a complete response at the July 2024 imaging 
evaluation.
Conclusions: In patients undergoing atezolizumab and bevacizumab, the potential risk of PLA versus the 
antitumor benefit of microwave ablation requires to be assessed. The use of multiple courses of antibiotics 
over a prolonged period did not appear to influence the effectiveness of atezolizumab and bevacizumab. 
Further studies are, however, needed to substantiate this finding.
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Introduction

Pyogenic liver abscess (PLA) is a type of liver abscess 
that usually results from bacterial invasion of the liver 
parenchyma (1). The most common risk factors for PLA 
include primary liver tumor and metastases, loco-regional 
liver procedures and liver cysts, and the typical symptoms 
of PLA are fever and abdominal pain (2,3). The treatment 
guidelines for PLAs remain unestablished, and the current 
common clinical treatment is antibiotics and invasive 
treatment procedures (3). Even after antibiotic therapy and 
invasive treatment procedures, PLA remains fatal, especially 
in patients with bacteremia, septic shock, multiple abscesses, 
or cancer (1). Atezolizumab plus bevacizumab is the standard 
first-line treatment for hepatocellular carcinoma(HCC) 
and has been reported to cause PLA (4,5). Microwave 
ablation is a common locoregional therapy for liver cancer 
with a reported incidence of liver abscess of 1.6% in a 
retrospective study (6). A high prevalence of multidrug-
resistant bacteria has been observed in patients with PLA 
following locoregional treatments for liver cancer (2).  

The presence of multidrug-resistant bacteria makes treating 
PLA more challenging. There is currently no safety data 
available for concurrent ablation in combination with 
atezolizumab and bevacizumab. Herein, we present the first 
case of PLA secondary to concurrent microwave ablation 
plus atezolizumab and bevacizumab for liver cancer to alert 
physicians to the risks of PLA. We present this article in 
accordance with the CARE reporting checklist (available at 
https://jgo.amegroups.com/article/view/10.21037/jgo-24-
467/rc).

Case presentation

In August 2023, a 54-year-old Chinese man complained 
of fever and chills twenty-nine days after receiving 
microwave ablation for his liver cancer. He had a ten-year 
history of hepatitis B virus infection and was diagnosed 
with Barcelona Clinic Liver Cancer (BCLC) C-stage liver 
cancer on October 22, 2022. He had no medical history or 
family history of diabetes or liver abscesses. He received 
conventional transcatheter arterial chemoembolization 
(TACE) combined with hepat ic  arter ia l  infusion 
chemotherapy with oxaliplatin 100 mg and raltitrexed 
4 mg twice on October 27, 2022, and December 2, 
2022, respectively. From November 7, 2022, he received 
treatment of atezolizumab 1,200 mg plus bevacizumab 
400 mg, every 3 weeks for 11 cycles (Figure 1), and the 
tumor achieved a complete response assessed by enhanced 
magnetic resonance imaging. Due to the considerable size 
of the tumor (16.5 cm) and the necessity to prevent the 
recurrence of the tumor, a microwave ablation procedure 
was performed on August 1, 2023, with no intestinal tract 
in the vicinity of the anatomical structures at the ablation 
site. The two last cycles of atezolizumab plus bevacizumab 
were on July 26, 2023, and August 29, 2023, respectively. 
He had intermittent fever with a maximum temperature 
of 39.2 ℃, occasional abdominal distension, pain in the 
liver area, and no nausea or vomiting. Physical examination 
revealed abdominal tenderness without pressure or rebound 
pain, and liver pain and fatigue were less severe than 
before. Laboratory tests revealed a white blood cell (WBC) 
count of 17.8×109/L (normal range, 3.5×109−9.5×109/L), 
C-reactive protein (CRP) of 151.9 mg/L (normal range, 
0.1−8.2 mg/L), procalcitonin (PCT) of 2.335 µg/L (normal 
range, 0−0.5 mg/L), and platelets of 24×109/L (normal 
range, 125×109−350×109/L), albumin 35.6 g/L, hemoglobin 
140.2 g/L, blood glucose 5.05 mmol/L, body mass index 
20 kg/m2. The patient’s dietary status and nutrition were 
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Figure 1 Timeline of laboratory findings, treatments, and imaging. The red arrows points to the lesion. WBC, white blood cell count; 
ULN, upper limited of normal; CRP, C-reactive protein; PCT, procalcitonin; AFP, alpha-fetoprotein. 
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normal. Blood culture results indicated the presence of 
Escherichia coli, and the patient was subsequently diagnosed 
with PLA with Escherichia coli bacteremia and septic 
shock. Based on the results for drug sensitivity, the patient 
was given imipenem/cilastatin sodium 1 g (once every  
8 hours) combined with plasma transfusion, magnesium 
isoglycyrrhizinate injection (200 mg/day); polyene 
phosphatidylcholine injection (1,395 mg/day), and other 
symptomatic treatments. On September 9, 2023, abdominal 
computed tomography suggested multiple patches of 
evolving hypodensities around the previously ablated 
lesion, as compared with CT abdomen from September 1, 
2023. Percutaneous drainage did not show pus, and WBC, 
CRP, and PCT continued to decrease without fever. On 
September 19, 2023, he had a sudden onset of right upper 
quadrant pain accompanied by fever with a maximum 
temperature of 39.5 ℃. Laboratory examination revealed a 
WBC count of 19.8×109/L, CRP of 148.4 mg/L, and PCT 
of 0.707 µg/L. He was given cefoperazone/sulbactam 3 g 

(once every 12 hours) as empiric prophylaxis. 
Abdominal computed tomography showed that the lesion 

encircled the right anterior branch of the portal vein, with 
iodine oil deposition of similar extent, decreased enhancing 
component, and increased gas compared to the previous 
abdominal computed tomography, and the gas adjacent to 
the liver capsule was faint. The lesion was surrounded by 
multiple patches of slightly hypodense shadows of a similar 
extent compared to the previous one. On September 25, 
2023, ultrasound-guided percutaneous drainage of the liver 
lesion was performed, and 40 mL of yellow pus was drained 
with a bacterial culture suggestive of Klebsiella pneumonia. 
According to the drug sensitivity results, the antibiotic was 
changed to imipenem-cilastatin sodium 2 g (once every 
8 hours), and the WBC, CRP, and PCT continued to 
decrease. On September 7, 2023, he experienced a fever 
again with a body temperature of 39 ℃. He also reported 
occasional abdominal distension, pain in the liver area, 
and noticeable fatigue symptoms. Repeated percutaneous 
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drainage was performed. The bacterial culture results of the 
drained fluid revealed the presence of Moraxella catarrhalis 
and Escherichia coli. On October 23, 2023, and October 
30, 2023, ultrasound-guided percutaneous drainage 
was performed, and pus containing necrotic tissue with 
embolized particles from the TACE was obtained during 
drainage. On November 6, 2023, the patient’s blood culture 
was positive again, and he started intravenous infusion 
of Meropenem based on the result of drug susceptibility 
testing. As of November 17, 2023, the blood culture 
was negative, and the WBC count was 10.3×109/L, CRP  
108.3 mg/L, and PCT 0.322 µg/L. The patient did not 
present with a recurrent fever and was discharged from 
the hospital. The patient was re-treated with two cycles of 
atezolizumab and bevacizumab initiated in March 2024. 
An imaging evaluation in May 2023 demonstrated tumor 
progression. Subsequently, the patient underwent one 
TACE and two cycles of atezolizumab and bevacizumab over 
the subsequent 2 months. Notably, the patient achieved a 
complete response at the July 2024 imaging evaluation. 

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

International Multidisciplinary Team (iMDT) 
discussion

Discussion among physicians from Jilin Cancer Hospital

To our knowledge, this is the first reported case of 
PLA secondary to concurrent microwave ablation plus 
atezolizumab and bevacizumab in the treatment of liver 
cancer. PLA is a rare infectious disease that invades the 
liver parenchyma with an incidence of 5.6 per 100,000 in 
mainland China, and the most common bacterial causes 
of PLA are Klebsiella, Escherichia coli, Enterobacter species, 
Proteus species, and Pseudomonas species (7,8). Biliary 
infections, intra-abdominal infections, radiofrequency 
ablation, or chemoembolization may cause PLA, and risk 
factors include diabetes mellitus, previous liver surgery, and 
liver malignancy (1,9). One case of bevacizumab-related 
fistula/abscess (non-gastrointestinal) and one case of PLA 
were reported in the IMbrave150 study. Still, no liver 

abscess was reported in the IMbrave050 study of adjuvant 
therapy in patients with resected or ablated hepatocellular 
carcinoma (4,5,10). The occurrence of PLA was also not 
reported in the two observational studies that underwent 
ablation following atezolizumab and bevacizumab (11,12). 
In the current case, the patient did not have a history 
of diabetes mellitus or liver abscess. However, since the 
clinical diagnosis of liver cancer was based on imaging and 
alpha-fetoprotein, it was not certain that the patient had 
a comorbid biliary malignancy. To assess the correlation 
between PLA and antitumor drugs, we used the World 
Health Organization-Uppsala Monitoring Centre (WHO-
UMC) causality assessment system (13). Based on the 
assessment criteria, we judged the causality between PLA 
and atezolizumab + bevacizumab to be “possible” because 
PLA had a reasonable temporal relationship with drug 
intake, could be attributed to microwave ablation, and did 
not respond to drug withdrawal. We also evaluated the 
correlation between PLA and TACE. Since the longest 
known interval between TACE and PLA is 2 months, 
we judged the causality between PLA and TACE to be 
“unlikely”, but we do not yet know whether the chronic 
damage caused by TACE was also a causative factor for 
PLA (14). 

Risk factors for failure of antibiotic therapy include 
malignancy, septic shock, and hyperbilirubinemia, among 
others, and antibiotics alone are only 61% effective for 
PLAs >5 cm in diameter (1). Patients with gas-forming 
pyogenic liver abscess (GFPLA) have significantly higher 
rates of sepsis and pleural effusion, as well as longer 
hospital stays compared to non-GFPLA patients (15). 
The maximal diameter of the abscess is an independent 
factor for prolonged hospital stay (16). The patient had no 
signs of PLA on follow-up computed tomography (CT)  
5 days after the ablation procedure, and developed fever  
1 month after the procedure, which was initially considered 
as a possibility of PLA in combination with laboratory 
tests. However, considering that the treatment of PLA by 
puncture placement and drainage may cause the patient to 
carry a drainage tube for a long time, which seriously affects 
the quality of life, the initial treatment strategy for PLA was 
to apply anti-infective drugs. The patient’s initial CT scan 
revealed a gas-forming PLA with a maximum diameter of  
8.8 cm. Subsequent CT scans showed a diameter of over 
10 cm. Subsequently, a puncture and drainage of the liver 
abscess was performed and the pus and embolic agent 
were drained. This, along with septic shock, may have 
contributed to the patient’s prolonged use of antibiotics 
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which may have negatively impacted the patient’s 
progression-free survival (17).

There is one primary limitation associated with this case 
report. Since the patient refused to receive a biopsy during 
the PLA treatment, we could not know the pathological 
diagnosis of the tumor, the type of tissue damage resulting 
from PLA, the relationship between PLA and antitumor 
therapy, and the potential mechanism resulting in PLA.

Several issues on the treatment of this patient were further 
discussed as follows

Q1. The question remains as to whether the 
development of liver abscesses can be attributed to 
the application of atezolizumab. Is the pathogenic 
mechanism an alteration of the patient’s immune 
microenvironment?
Expert opinion 1: Ho Jong Chun
I have the following thoughts on this question: The 
authors determined the possibility of immunotherapy 
drugs affecting the occurrence of PLA only using the 
WHO-UMC causality assessment system. This was 
judged solely based on the temporal relationship between 
the administration of immunotherapy drugs and the 
occurrence of PLA. I think the authors should describe 
in detail the immunological relationship in addition to 
the temporal relationship. In general, immunotherapy 
drugs are accompanied by changes in the patient’s immune 
environment, which can cause normal bacteria to transform 
into pathogens that cause serious infections. In addition, 
the role of antibiotics in this regard can only be limited in a 
state where normal immune function is reduced.
Expert opinion 2: Driss Raissi
The development of liver abscesses, specifically PLAs, 
in the context of concurrent microwave ablation plus 
atezolizumab and bevacizumab, may indeed be attributed to 
the disruption of the patient’s immune microenvironment 
which is already known to be affected by natural killer 
(NK) cells. According to the manuscript, the case presented 
illustrates a scenario where a liver abscess developed after 
such a combination therapy in a liver cancer patient. 

The manuscript suggests that while PLA is a rare and 
severe infection of the liver parenchyma typically caused 
by bacterial invasion, the concurrent use of atezolizumab 
and bevacizumab with microwave ablation might have 
influenced the patient’s immune microenvironment, making 
it more susceptible to infection.

Moreover, the adverse effects of immune checkpoint 

inhibitors like atezolizumab on the immune system can 
include immune-related adverse events, which might disrupt 
normal immune surveillance that usually keeps infectious 
processes under check. The disruption of this process can 
lead to an increased risk of severe infections, including liver 
abscesses. The manuscript highlights that antibiotic therapy 
negatively impacts clinical outcomes in liver cancer patients 
treated with immune checkpoint inhibitors, suggesting that 
the immune modulation by atezolizumab could contribute 
to such complications.

Q2. For primary large liver cancer (lesion diameter 
>10 cm), should the treatment strategy pursue the 
possibility of complete cure, but TACE combined with 
ablation combined with atezolizumab and bevacizumab, 
which increases the chance of complications, and how 
should it be balanced clinically?
Expert opinion 1: Ho Jong Chun
The role of immunotherapy in large HCC larger than  
10 cm is limited, but the role of TACE and ablation is also 
limited, so combination therapy is often pursued. Since 
the occurrence of infectious complications like this case 
presentation is frequently fatal, conservative treatment that 
focuses on safety rather than curative treatment should 
be prioritized. Even if the number of treatment sessions 
increases and the treatment period becomes longer, a step-
by-step approach is necessary. Rather than changing the 
immune environment by administering immunotherapy 
drugs first, it is believed that a solution to this problem 
is to use immunotherapy drugs after maximizing tumor 
reduction through local treatments, such as TACE, 
radioembolization, or ablation. Of course, infectious 
complications may occur with only local treatments, but in 
these cases, since the immune environment is preserved, 
prophylactic antibiotics may play a sufficient role.
Expert opinion 2: Driss Raissi
Clinical balance strategy: to balance the potential for a 
complete cure with the risk of complications, the following 
clinical strategies can be considered:
	Risk assessment: thoroughly evaluate the patient’s risk 

factors for complications, including liver function, 
immune status, and previous treatments.

	Staggered treatment approach: instead of concurrent 
therapy, consider a staggered approach where TACE 
and ablation are performed first, followed by systemic 
therapy after a period of recovery.

	Close monitoring: implement rigorous monitoring 
protocols for early detection of complications such as 
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infections. Regular imaging and laboratory tests can 
help detect adverse events promptly.

	Prophylactic measures: use prophylactic antibiotics 
judiciously in high-risk patients to prevent infections, 
though the potential negative impact on immune 
therapy outcomes should be considered.

Q3. After the occurrence of the liver abscess, the 
abscess lesions of the patient gradually shrank after 
abscess puncture and catheter drainage, but there 
were still repeated infections and the tube could not be 
extubated. In addition to the application of antibiotics, 
how should we adjust the follow-up treatment strategy? 
Expert opinion 1: Ho Jong Chun
Infectious complications such as PLA that occur after 
local treatment can be treated with intensive and proper 
antibiotics administration and percutaneous drainage in a 
normal immune environment. Surgical resection is the only 
treatment if there is no improvement with these treatments. 
However, there are cases where resection is not possible for 
various reasons, and in these cases, it is difficult to expect a 
viable follow-up treatment strategy.
Expert opinion 2: Driss Raissi
The follow-up treatment strategy for recurrent liver abscess 
should involve a combination of continuous antibiotic 
therapy, regular imaging, repeat drainage procedures, 
close follow-up with drainage catheter upsizes as needed, 
managing underlying conditions, long-term follow-up, and 
optimizing immune function. Each step should be tailored 
to the patient’s specific clinical scenario to achieve the best 
possible outcome:
	Continuous antibiotic therapy: continue with the 

appropriate antibiotics based on the latest culture and 
sensitivity results. In this case, the patient was treated 
with imipenem-cilastatin and meropenem, which 
were effective against the cultured bacteria.

	Repeat drainage procedures: if the abscess persists 
or recurs, repeat percutaneous drainage may be 
necessary. Biliary and bowel fistulas should be 
excluded with sinograms, as these can be the cause 
behind recurring liver abscesses.

	Long-term follow-up: establish a follow-up plan with 
blood work and cross-sectional imaging to ensure the 
abscess does not recur and to monitor the patient’s 
overall health and response to cancer treatment.

	Optimize immune function: given that immune 
checkpoint inhibitors like atezolizumab can affect the 
immune system, monitoring the patient’s immune 

status and adjusting the cancer treatment regimen 
might be necessary to balance the benefits and risks 
of immunotherapy and prevent further infection.

Further discussion based on MDT expert opinions
In most cases, PLA was secondary to bacterial infections 
in patients who have experienced immunocompromise 
following glucocorticoid treatment for immune checkpoint 
inhibitor-associated cholangitis (18-20). Furthermore, 
T-lymphocytes have a key role in the formation of liver 
abscesses and may be further facilitated by immune 
checkpoint inhibitors that deregulate T cell suppression 
(21,22). 

The occurrence of multi-drug resistant infection was 
found to be significantly associated with loco-regional 
procedures for liver cancer (2). This finding serves to 
highlight the additional challenges faced in the management 
of PLA. Accordingly, the authors agree with the MDT 
experts’ recommendation to refrain from employing loco-
regional treatments in concurrence with atezolizumab + 
bevacizumab.

Conclusions

Patients with liver cancer already have a high risk of PLA 
with localized therapy, while further antibiotic therapy 
negatively impacts the clinical outcome in liver cancer 
patients treated with immune checkpoint inhibitors. In 
the era of immune checkpoint inhibitor therapy, clinicians 
should use the modality of concurrent microwave ablation 
plus atezolizumab and bevacizumab with caution.

Acknowledgments

The authors thank Yang Wang (a medical writer at Suzhou 
Suncadia Biopharmaceuticals Co., Ltd.) for technical editing.
Funding: This study was supported by the Jilin Scientific 
and Technological Development Program, Department 
of Science and Technology of Jilin Province (No. 
20190303168SF).

Footnote

Reporting Checklist: The authors have completed the CARE 
reporting checklist. Available at https://jgo.amegroups.com/
article/view/10.21037/jgo-24-467/rc

Peer Review File: Available at https://jgo.amegroups.com/

https://jgo.amegroups.com/article/view/10.21037/jgo-24-467/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-24-467/rc
https://jgo.amegroups.com/article/view/10.21037/jgo-24-467/prf


Journal of Gastrointestinal Oncology, Vol 15, No 4 August 2024 1979

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(4):1973-1980 | https://dx.doi.org/10.21037/jgo-24-467

article/view/10.21037/jgo-24-467/prf

Conflicts of Interest: All authors have completed the ICMJE 
uniform disclosure form (available at https://jgo.amegroups.
com/article/view/10.21037/jgo-24-467/coif). Z.S. was a 
speaker at academic conferences held by Bayer, Roche, or 
Eisai. The other authors have no conflicts of interest to 
declare.

Ethical Statement: The authors are accountable for all 
aspects of the work in ensuring that questions related 
to the accuracy or integrity of any part of the work are 
appropriately investigated and resolved. All procedures 
performed in this study were in accordance with the ethical 
standards of the institutional and/or national research 
committee(s) and with the Helsinki Declaration (as revised 
in 2013). Written informed consent for publication of this 
case report and accompanying images was obtained from 
the patient. A copy of the written consent is available for 
review by the editorial office of this journal.

Open Access Statement: This is an Open Access article 
distributed in accordance with the Creative Commons 
Attribution-NonCommercial-NoDerivs 4.0 International 
License (CC BY-NC-ND 4.0), which permits the non-
commercial replication and distribution of the article with 
the strict proviso that no changes or edits are made and the 
original work is properly cited (including links to both the 
formal publication through the relevant DOI and the license). 
See: https://creativecommons.org/licenses/by-nc-nd/4.0/.

References

1.	 Roediger R, Lisker-Melman M. Pyogenic and Amebic 
Infections of the Liver. Gastroenterol Clin North Am 
2020;49:361-77.

2.	 Colapietro F, Masetti C, Ceriani R, et al. High prevalence 
of multidrug-resistant bacteria in patients with pyogenic 
liver abscess following liver cancer loco-regional 
treatments. Liver Int 2021;41:1909-12.

3.	 Wendt S, Bačák M, Petroff D, et al. Clinical management, 
pathogen spectrum and outcomes in patients with 
pyogenic liver abscess in a German tertiary-care hospital. 
Sci Rep 2024;14:12972.

4.	 Cheng AL, Qin S, Ikeda M, et al. Updated efficacy 
and safety data from IMbrave150: Atezolizumab plus 
bevacizumab vs. sorafenib for unresectable hepatocellular 
carcinoma. J Hepatol 2022;76:862-73.

5.	 Uchida K, Ozono Y, Uchiyama N, et al. Liver abscess in 
advanced hepatocellular carcinoma after atezolizumab 
plus bevacizumab treatment: A case report. Medicine 
(Baltimore) 2022;101:e30486.

6.	 Su XF, Li N, Chen XF, et al. Incidence and Risk Factors 
for Liver Abscess After Thermal Ablation of Liver 
Neoplasm. Hepat Mon 2016;16:e34588.

7.	 Tsai FC, Huang YT, Chang LY, et al. Pyogenic liver 
abscess as endemic disease, Taiwan. Emerg Infect Dis 
2008;14:1592-600.

8.	 Luo M, Yang XX, Tan B, et al. Distribution of common 
pathogens in patients with pyogenic liver abscess in 
China: a meta-analysis. Eur J Clin Microbiol Infect Dis 
2016;35:1557-65.

9.	 Mukthinuthalapati VVPK, Attar BM, Parra-Rodriguez 
L, et al. Risk Factors, Management, and Outcomes of 
Pyogenic Liver Abscess in a US Safety Net Hospital. Dig 
Dis Sci 2020;65:1529-38.

10.	 Qin S, Chen M, Cheng AL, et al. Atezolizumab plus 
bevacizumab versus active surveillance in patients with 
resected or ablated high-risk hepatocellular carcinoma 
(IMbrave050): a randomised, open-label, multicentre, 
phase 3 trial. Lancet 2023;402:1835-47.

11.	 Shimose S, Iwamoto H, Shirono T, et al. The impact 
of curative conversion therapy aimed at a cancer-free 
state in patients with hepatocellular carcinoma treated 
with atezolizumab plus bevacizumab. Cancer Med 
2023;12:12325-35.

12.	 Kudo M, Aoki T, Ueshima K, et al. Achievement 
of Complete Response and Drug-Free Status by 
Atezolizumab plus Bevacizumab Combined with 
or without Curative Conversion in Patients with 
Transarterial Chemoembolization-Unsuitable, 
Intermediate-Stage Hepatocellular Carcinoma: A 
Multicenter Proof-Of-Concept Study. Liver Cancer 
2023;12:321-38.

13.	 The use of the WHO-UMC system for standardised case 
causality assessment. Available online: https://cdn.who.int/
media/docs/default-source/medicines/pharmacovigilance/
whocausality-assessment.pdf?sfvrsn=5d8130bb_2&downlo
ad=true, accessed December 19, 2023.

14.	 Fang TK, Huang YN, Chiang TY, et al. Complications 
of Transcatheter Arterial Chemoembolization 
for Hepatocellular Carcinoma: A Case Report of 
Bronchobiliary Fistula Development in a 68-Year-Old 
Man. Am J Case Rep 2023;24:e939195.

15.	 Zhang J, Gao Y, Du Z, et al. Clinical Features and 
Prognosis of Gas-Forming and Non-Gas-Forming 

https://jgo.amegroups.com/article/view/10.21037/jgo-24-467/prf
https://jgo.amegroups.com/article/view/10.21037/jgo-24-467/coif
https://jgo.amegroups.com/article/view/10.21037/jgo-24-467/coif
https://creativecommons.org/licenses/by-nc-nd/4.0/
https://cdn.who.int/media/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pd
https://cdn.who.int/media/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pd
https://cdn.who.int/media/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pd
https://cdn.who.int/media/docs/default-source/medicines/pharmacovigilance/whocausality-assessment.pd


Sun et al. PLA secondary to concurrent MA + Ate + Bev in liver cancer1980

© Journal of Gastrointestinal Oncology. All rights reserved.   J Gastrointest Oncol 2024;15(4):1973-1980 | https://dx.doi.org/10.21037/jgo-24-467

Pyogenic Liver Abscess: A Comparative Study. Surg Infect 
(Larchmt) 2021;22:427-33.

16.	 Lee CH, Jo HG, Cho EY, et al. Maximal diameter of liver 
abscess independently predicts prolonged hospitalization 
and poor prognosis in patients with pyogenic liver abscess. 
BMC Infect Dis 2021;21:171.

17.	 Crespin A, Le Bescop C, de Gunzburg J, et al. A 
systematic review and meta-analysis evaluating the impact 
of antibiotic use on the clinical outcomes of cancer patients 
treated with immune checkpoint inhibitors. Front Oncol 
2023;13:1075593.

18.	 Hori H, Fujita K, Nishio A, et al. Pembrolizumab-
related cholangitis with multiple fatal liver abscesses after 
endoscopic biliary drainage: a case report and review of the 
literature. Clin J Gastroenterol 2022;15:475-9.

19.	 Schön V, Stocker D, Jüngst C, et al. Immune-Related 
Sclerosing Cholangitis and Subsequent Pyogenic Liver 
Abscesses in Two Patients With Melanoma Treated 
by Triplet Therapy: A Case Report. J Immunother 
2023;46:346-50.

20.	 Jingu D, Horii A, Yajima T, et al. Atezolizumab-related 
sclerosing cholangitis with multiple liver abscesses in a 
patient with lung squamous cell carcinoma: A case report. 
Respirol Case Rep 2024;12:e01324.

21.	 Chung DR, Park HR, Park CG, et al. Role of T 
lymphocytes in liver abscess formation by Bacteroides 
fragilis in mice. Infect Immun 2011;79:2234-40.

22.	 Chung DR, Kasper DL, Panzo RJ, et al. CD4+ T cells 
mediate abscess formation in intra-abdominal sepsis by an IL-
17-dependent mechanism. J Immunol 2003;170:1958-63.

Cite this article as: Sun Z, Liu L, Xin M, Chen J, Chen X,  
Cheng J, Chun HJ, Raissi D, Jiang C. Tumor complete 
response and pyogenic liver abscess secondary to concurrent 
microwave ablation plus atezolizumab and bevacizumab in liver 
cancer: a case report. J Gastrointest Oncol 2024;15(4):1973-1980. 
doi: 10.21037/jgo-24-467


