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Abstract
BACKGROUND
Liver interventional surgery is a relatively safe and minimally invasive surgery. However, for patients who have undergone Whipple surgery, the probability of developing a liver abscess after liver interventional surgery is very high. Fungal liver abscess has a high mortality rate, especially when complicated with malignant tumors, diabetes, coronavirus disease 2019 (COVID-19) and other complications. Fungal liver abscess is rare, and there are no guidelines or expert consensus on the course of antifungal therapy.

CASE SUMMARY
A 54-year-old woman with pancreatic head cancer received albumin-bound paclitaxel in combination with gemcitabine chemotherapy after laparoscopic pancreaticoduodenectomy. Liver metastasis was found 1 mo after completion of 8 cycles of chemotherapy, followed by ablation of the liver metastasis. After half a month of liver metastasis ablation, the patient experienced fever after chemotherapy and was diagnosed with liver abscess complicated with COVID-19 by contrast-enhanced abdominal computed tomography and real-time polymerase chain reaction detection. The results of pus culture showed Candida albicans, which was sensitive to fluconazole. The patient underwent percutaneous catheter drainage, antifungal therapy with fluconazole, and antiviral therapy with azvudine. During antifungal therapy, the patient showed a significant increase in liver enzyme levels and was discharged after liver protection therapy. Oral fluconazole was continued for 1 wk outside the hospital, and fluconazole was used for a total of 5 wk. The patient recovered well and received 4 cycles of fluorouracil, leucovorin, oxaliplatin, and irinotecan after 2 mo of antifungal therapy.

CONCLUSION
Effective treatment of Candida albicans liver abscess requires early detection, percutaneous catheter drainage, and 5 wk of antifungal therapy. Meanwhile, complications such as COVID-19 should be actively managed and nutritional support should be provided.
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Core Tip: Fungal liver abscess is rare and has a high mortality rate, especially when combined with malignant tumor, diabetes, coronavirus disease 2019 (COVID-19), and other complications, which increase the difficulty of treatment. However, there are no guidelines or expert consensus on the course of antifungal drugs. We present a rare case of Candida albicans liver abscess complicated with COVID-19 after ablation of liver metastasis from pancreatic head cancer. The patient was successfully cured after percutaneous catheter drainage, antifungal therapy, therapeutic management of comorbidities and nutritional support.

INTRODUCTION
The incidence of liver abscess after liver intervention is very high in patients who have undergone Whipple surgery. Despite aggressive and appropriate treatment, the mortality rate for liver abscess remains high, particularly when combined with coronavirus disease 2019 (COVID-19). Fungal liver abscess is rare, and there are no guidelines or expert consensus on the timing of antifungal drug use for this condition. In this report, we present a rare case of Candida albicans liver abscess complicated by COVID-19 after liver metastasis ablation for pancreatic head cancer. The patient was treated with percutaneous catheter drainage, antifungal therapy, therapeutic management of comorbidities and nutritional support.

CASE PRESENTATION
Chief complaints
A 54-year-old woman was diagnosed with pancreatic head cancer for 8 mo and had liver metastasis ablation for 2 wk.

History of present illness
Eight months ago, the patient was hospitalized for sprained right wrist. It was unexpected to discover that she had pancreatic head cancer and diabetes. She subsequently underwent laparoscopic pancreaticoduodenectomy, and histopathologic results revealed pancreatic adenocarcinoma with mucinous adenomas (about 5%-10% of which were sig-ring cell carcinomas), G3/poorly differentiated, and invasion of nerves and lymphatic vessels. Following surgery, she completed 8 cycles of chemotherapy with albumin-bound paclitaxel and gemcitabine. One month after completing chemotherapy, contrast-enhanced abdominal computed tomography (CT) revealed liver metastasis in the right lobe, with a maximum cross-section of approximately 2.0 cm × 1.9 cm. Two weeks ago, the patient underwent CT-guided ablation of liver metastasis and was discharged after receiving treatment for infection prevention and liver protection. The patient had no discomfort and was admitted to the hospital for chemotherapy.

History of past illness
The patient sprained her right wrist more than 8 mo ago, and she had no other known medical conditions.

Personal and family history
Her father died of an unknown type of cancer at the age 49.

Physical examination
The patient’s vital signs were stable, and her skin and sclera showed no signs of yellowing. The abdomen was flat and soft, and the right lower abdomen was tender and percussive.

Laboratory examinations
Blood routine, renal function, coagulation, carcinoembryonic antigen, and carbohydrate antigen (CA) 19-9 results were all within the normal range. However, some laboratory results were abnormal, including C-reactive protein, 4.62 mg/L (normal range: < 4 mg/L); alanine aminotransferase, 50 IU/L (normal range: 7-40 IU/L); aspartate aminotransferase, 45 IU/L (normal range: 13-35 IU/L); CA125, 62.8 U/mL (normal range: ≤ 25 ng/mL) (Table 1). Real-time polymerase linked reaction (RT-PCR) indicated positive nucleic acid of novel coronavirus, and pus culture revealed Candida albicans, which was sensitive to fluconazole.

Imaging examinations
Chest CT examination indicated viral pneumonia, and contrast-enhanced abdominal CT revealed a liver abscess with a maximum cross-section of 6.9 cm × 6.0 cm, accompanied by fluid and gas (Figure 1A).

FINAL DIAGNOSIS
The patient was diagnosed as Candida albicans liver abscess, COVID-19, and Stage IV pancreatic head cancer.

TREATMENT
The patient was admitted to the hospital on December 14, 2022, for chemotherapy with fluorouracil, leucovorin, oxaliplatin, and irinotecan (FOLFOXIRI) regimen. On December 17, 2022, the patient developed a fever with a body temperature as high as 39.6 °C. Blood tests showed an increased white blood cell count, neutrophil percentage, C-reactive protein (CRP) and procalcitonin (PCT). Liver function indicated that the aminotransferase value was doubled (Table 1). Chest CT showed no abnormalities. Acute bronchitis was considered in combination with the patient’s cough. Given that the patient was a chemotherapy patient with advanced malignant tumor complicated with diabetes mellitus and a weakened immune system, she was given cefoperazone sulbactam sodium (3 g i.v. q12h), continued liver protection, immune enhancement, nutritional support, and other treatments. After 3 d of antibiotic use, the patient’s temperature still peaked at 39.6 °C, and her RT-PCR indicated COVID-19, while chest CT examination indicated viral pneumonia. She was treated with azvudine tablets (5 mg po qd). In addition, the patient experienced vomiting, poor appetite, and right upper abdominal pain. Contrast-enhanced abdominal CT showed a liver abscess with a maximum cross-section of 6.9 cm × 6.0 cm, accompanied by fluid and gas (Figure 1A). On January 20, 2022, the patient underwent CT-guided percutaneous catheter drainage for hepatic abscess. The pus was brown and turbid with flocculent substance and it was sent for microbial culture. The antibiotic was upgraded to Meropenem (1 g i.v. q8h). On December 22, 2022, the patient’s blood routine showed a very low white blood cell count of 1.24 × 109/L, a platelet count of 49 × 109/L, and CRP and PCT were still significantly elevated, while liver function was basically normal (Table 1). To improve both the white blood cell and platelet counts, the patient was injected with recombinant human granulocyte stimulating factor plus recombinant human thrombopoietin. On December 25, 2022, pus culture revealed Candida albicans, which was sensitive to fluconazole. Then the patient was treated with fluconazole injection (0.4 g i.v. qd, double the first dose). With the use of fluconazole, the patient’s symptoms and signs gradually improved. On December 29, 2022, contrast-enhanced abdominal CT showed no gas or fluid in the abscess space (Figure 1B). The patient had no pus coming out of the drain, and the drain was removed. On January 14, 2023, the patient’s laboratory results showed normal blood routine, slightly elevated CRP and PCT, and significantly elevated aminotransferase (Table 1). The significant elevated aminotransferases were considered a side effect of fluconazole, but fluconazole had to be continued, so liver protection therapy was strengthened. On January 20, 2023, the patient had no discomfort such as fever or abdominal pain, and her routine blood, CRP, PCT, and liver function were basically normal (Table 1). At this time, the patient received intravenous fluconazole for 4 wk and continued to take oral fluconazole (0.45 g po qd) and hepatoprotective drugs for 1 wk after discharge. In total, the antifungal course lasted for 5 wk.

OUTCOME AND FOLLOW-UP
The patient recovered well and received 4 cycles of FOLFOXIRI chemotherapy after 2 mo of antifungal therapy. The patient’s routine blood, liver function, kidney function, and coagulation were normal, tumor markers decreased, and contrast-enhanced abdominal CT did not indicate liver tissue absence, cavity, or gas any longer (Figure 1C).

DISCUSSION
The pancreas is made up of acinar cells that secrete digestive enzymes, ductal cells that secrete bicarbonate, central acinar cells that act as a transition zone between acinar and ductal cells, endocrine islets that secrete hormones, and relatively inactive stellate cells. Cancer occurs when abnormal DNA mutations in the pancreas cause pancreatic cells to grow and divide uncontrollably[1]. Risk factors for early hepatic metastasis of pancreatic cancer include age over 70 years, lymph node metastasis, adenocarcinoma or neuroendocrine carcinoma, large tumor size, poor differentiation, no surgery, no chemotherapy. Pancreatic cancer is one of the most aggressive and fatal malignancies[2].
The treatment of hepatic metastasis of pancreatic cancer includes chemotherapy, radiotherapy, and surgery. Ablation is one of the most effective and minimally invasive techniques for the treatment of liver tumors, with a low complication rate. Compared with chemotherapy alone, ablation combined with chemotherapy can further prolong the survival period of patients. However, in some rare cases, complications such as liver abscess, bronchobiliary fistula, hollow visceral perforation, diaphragmatic perforation, and hernia may occur[3,4]. The clinical symptoms of hepatic abscess are nonspecific, including abdominal pain, fever, nausea, and poor appetite. Routine blood and liver function tests are abnormal, but the extent of the abnormality depends on the pathogen, extent, and site of the abscess. The diagnosis of liver abscess needs to be confirmed by ultrasound, CT, or magnetic resonance imaging (MRI), especially the differentiation between liver abscess and liver metastasis[5-7]. The incidence of liver abscess in ablation patients was 0.1% to 0.7%, while the incidence of liver abscess was significantly increased in patients with enterobiliary anastomosis[8]. The incidence of liver abscess after liver intervention in patients who had undergone Whipple surgery was up to 86%. This was closely related to the fact that pathogenic bacteria can directly enter the biliary tract system and led to the formation of an abscess. The pathogens of liver abscesses were mostly bacteria, partly parasites, and rarely fungi[9]. Patients with liver abscesses had a high mortality rate, which was as high as 75%-80% in the early 20th century. Now the mortality rate for patients with liver abscesses has decreased significantly, but it is still close to 15%. Factors that increase the risk of death in patients with liver abscess include advanced age, malignancy, diabetes, abscess > 5 cm, low immunity, multiple organ failure, PPI use, and cirrhosis, etc[8]. When patients with liver abscess are complicated by COVID-19, the mortality is still as high as 55% even after early drainage and antibiotic treatment[10,11]. This is linked to severe sepsis caused by COVID-19, which reduces mitochondrial efficiency and leads to respiratory chain dysfunction[12]. The prognosis of patients with hepatic abscess is closely related to appropriate treatment. Liver abscesses that are smaller than 3 cm to 5 cm, especially when they are multiple, can be treated with antibiotics alone without drainage, although there is no general consensus on this. It has been reported that the cure rate of liver abscess < 3 cm with antibiotics alone is 100%, while the cure rate of liver abscess < 5 cm is about 80%. It is not clear to know the duration of antibiotic use, usually between 2 wk and 6 wk. Surgical drainage in combination with antibiotics is usually necessary if the patient has failed medication, has an abscess greater than 5 cm, or has other causes. If conservative treatment fails, patients may even need a hepatectomy[9].
Fungal liver abscess cases are rare, especially for patients with pancreatic head cancer, diabetes, bone marrow transplantation after chemotherapy, or COVID-19. There are no guidelines or expert consensus on the course of antifungal therapy to guide clinical treatment. For patients with Candida albicans, liver abscess complicated with various underlying diseases such as malignant tumor and diabetes, continuous antifungal therapy for 5 wk is effective. In the early stage, the efficacy can be judged according to the patient having no fever, abdominal pain has disappeared and leukocyte, CRP, PCT has decreased. It can also be combined with ultrasound, CT, or MRI to judge the treatment effect. However, the use of antifungal drugs for a long course should make the physician wary of liver function damage and other side effects while liver function and kidney function should be monitored.

CONCLUSION
The incidence of liver abscess after liver intervention is very high in patients who have undergone Whipple surgery. Effective treatment of Candida albicans liver abscess requires early detection, percutaneous catheter drainage, and antifungal therapy for 5 wk. Meanwhile, complications such as COVID-19 should be actively dealt with, and nutritional support should be provided.
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Figure Legends
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Figure 1 Contrast-enhanced abdominal computed tomography. A: Contrast-enhanced abdominal computed tomography (CT) on December 19, 2022 showed liver abscess, with a maximum section of 6.9 cm × 6.0 cm, accompanied by fluid and gas; B: Contrast-enhanced abdominal CT on December 29, 2022 showed a cavity shadow in the right posterior lobe of the liver, and a drainage tube shadow was seen inside the cavity. The cavity was smaller than before, and no gas-liquid level was observed; C: Contrast-enhanced abdominal CT on March 27, 2023 showed the filling of solid components in the primary cavity of the right posterior lobe of the liver, and the enhancement of the cavity wall was relatively uniform.

Table 1 Laboratory test results
	Date
	White blood cell count, × 109/L
	Neutrophil percentage, %
	Hemoglobin, g/L
	Platelet count, × 109/L
	hs-CRP, mg/L
	PCT, ng/mL
	ALT, IU/L
	AST, IU/L
	GGT, IU/L

	2022.12.14
	6.35
	66.9
	123
	410
	4.62
	0.13
	50
	45
	35

	2022.12.17
	16.97
	96.5
	138
	235
	73.08
	3.10
	96
	80
	68

	2022.12.19
	8.22
	93.2
	112
	122
	169.78
	-
	-
	-
	-

	2022.12.22
	1.24
	72.0
	95
	49
	76.13
	0.89
	24
	27
	60

	2022.12.28
	18.81
	88.8
	98
	212
	74.18
	0.19
	35
	47
	41

	2023.01.14
	8.85
	68.4
	126
	323
	32.94
	0.46
	258
	316
	167

	2023.01.20
	3.86
	56.2
	110
	224
	-
	-
	47
	39
	78


Normal values of laboratory tests (routine blood test): White blood cell count: 3.5-9.5 × 109/L; neutrophil percentage: 40%-75%; hemoglobin: 115-150 g/L; platelet count: 125-350 × 109/L; hypersensitive C-reactive protein: < 4 mg/L; procalcitonin: < 0.05 ng/mL; alanine aminotransferase: 7-40 IU/L; aspartate aminotransferase: 13-35 IU/L; γ-glutamyltransferase: 7-45 IU/L. ALT: Alanine aminotransferase; AST: Aspartate aminotransferase; GGT: γ-glutamyltransferase; hs-CRP: Hypersensitive C-reactive protein; PCT: Procalcitonin.
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