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A case report of tumor-
associated liver injury alleviated
with antineoplastic drug
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Tumors are the major diseases that threaten people’s health and life at present.
Liver injury often happens in patients with cancer, and which mostly attribute to
application of anti-cancer drugs. However, some cases caused by the in�ltration
and destruction of metastatic cancer, and anti-tumor drugs play a key role in
restoring liver function instead of inducing drug induced liver injury (DILI). This
article reports a case of tumor-associated Liver Injury (TALI) who suffered HER2-
negative metastatic breast cancer with liver metastasis, but her liver function was
recovery after treatment with Alpelisib, an anti-tumor drug, as meanwhile as
achieving anti-tumor. Through this case we aims to emphasize to differentiate
the causes of TALI and make the treatment strategies accordingly.
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1 Case presentation

In 2024, a 45kg female patient who was admitted due to fatigue, anorexia, and dark
yellow urine for 4 months. Her abdominal distension occurred 4 months ago, and then
developed fatigue, loss of appetite, dark yellow urine, and mild abnormal liver function, but
she did not take any medical treatment, and these symptoms became worsen in 5 days. 6
years before, she was diagnosed with breast cancer and received surgically resected,
multiple rounds of radiotherapy, chemotherapy, and targeted therapy. 4 months before,
she was monitored with recurrence of breast cancer and distant metastasis to brain and
bones, and begun cranial radiotherapy, meanwhile, the systemic therapies, including
targeted therapy, were discontinued. The patient concurrently begun a regimen of anti-
tumor Chinese herbal decoctions. She has no family history of liver disease. Physical
examination: we found her with severe jaundice of the skin and mucous membranes, and
liver palms, and the swelling liver exceeded the right xiphoid 3cm, with a hard texture.
Laboratory tests: autoimmune antibodies and serum markers of hepatitis virus were
negative. Chest computerized tomography (CT) scan showed multiple small nodules in
both lungs, local atelectasis in the right middle lobe and left lower lobe, and postoperative
changes were consistent with the loss of the left breast (Figure 1). Suspicious nodules can be
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seen in some vertebrae, which require further examination.
Abdominal CT showed multiple low-density lesions in the liver,
ascites, and accessory spleen. MRCP showed that the bile duct in the
liver portal area was unclear, which may be due to tumor invasion
or external compression, accompanied by uneven expansion of the
upper intrahepatic bile duct. (Figure 3).

A diagnosis was considered as follows: 1.Drug induced liver
injury (DILI) 2. Secondary malignancy in the liver; 3. Distant
metastasis of breast cancer 4. Ascites.

After admission, the patient was given a comprehensive
treatment including oral bicyclol, magnesium isoglycyrrhizinate,
adenosine butylene sulfonate, furosemide, spironolactone, liver
protection therapy, diuretics and symptomatic treatment. Ascites
was punctured and drained, and the ascites examination showed the
characteristics of exudative �uid. Antibiotic therapy was applied,
and intermittent albumin infusion and enteral nutrition support
were given. Electrolyte analysis showed hyponatremia, and then
tolvaptan was prescribed. But the liver function continued to
deteriorate rapidly. The patient had ascites and refuses to
undergone liver biopsy. After careful analysis and evaluation, the
cause of liver injury was considered as tumor-in�ltrating liver injury
(TILI). Subsequently, a treatment of alpelisib at 300 mg once daily
was initiated in early August to control tumor progression, and then
the liver function indicators and tumor markers (PIVKA-II, CA19-
9, and CEA) decreased signi�cantly (see Figures 4, 5) when liver
metastases controlled. Changes in serological parameters are
presented in Table 1.

The �rst side effect was refractory hyperglycemia, with the
highest value of 32.73mmol/L (Fast blood glucose changes are
shown in Appendix 1). Acarbose, dapagli�ozin, metformin, and
insulin were prescribed to lower blood glucose. Fast blood glucose
levels were maintained between 9 and 14 mmol/l, consistent with
alpelisib-induced Grade 2 hyperglycemia. The second side effect
was neuralgia. In response to facial neuralgia and numbness in the
hands and feet that developed in early September, the patient was
prescribed acetaminophen, oxycodone, bucinazine for pain relief,
and Vitamin B complex for nerve support. Due to inadequately
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controlled facial neuralgia and the development of Grade 3
hyperglycemia, the dose of alpelisib was reduced by half to 150
mg once daily in September. Liver function indicators, such as
bilirubin increased soon after the anti-tumor drug alpelisib halved
in dose, conversely, they recovered immediately as the dose of
alpelisib added. Throughout this interval, glycemic management
was intensi�ed and the original dosage of alpelisib was resumed.
The timeline is depicted in Figure 2.
2 Discussion

Studies have shown that the incidence of tumor-associated liver
injury is affected by tumor type, treatment, and primary liver disease
in patients with liver cancer. The main causes of liver injury include
chemotherapy, targeted therapy, immunotherapy, biologic therapy,
and various local therapies et al, (Figure 6) which can be divided into
the following types: (1) Drug-induced liver injury: chemotherapy
drugs, targeted therapy drugs and biologic Therapy cause liver injury
(1). (2) Local therapy, such as Radiation-induced liver injury: The
liver is an important target organ for radiotherapy. When exposed to
radiation, it can cause acute radiation hepatitis, chronic �brosis, and
even cirrhosis (2). (3) Immune-mediated liver injury: Immune
checkpoint inhibitors (ICIs), as an emerging tumor treatment
method, have received increasing clinical attention because they
can induce immune-related liver injury (3). (4) Tumor-in�ltrating
liver injury: Liver metastasis is another important cause of liver
injury. The differential diagnosis of TALI for this patient with liver
injury was broad. We should consider drug-induced liver injury and
biliary obstruction as part of the differential diagnosis. Hepatocellular
injury is typically characterized by elevated ALT or AST levels. In this
context, ALT rises more rapidly than AST, and the extent of its
increase is directly proportional to the scope of hepatocyte necrosis.
In cases of mild injury, ALT does not exceed �ve times the upper limit
of normal, whereas in severe injury, it can exceed ten times the upper
limit. In contrast, cholestasis is primarily indicated by elevated ALP
and GGT levels, often accompanied by an increase in bilirubin. ALP
typically rises above two times the upper limit of normal, while GGT
can reach �ve to ten times the upper limit (4). In non-contrast CT
scans, hepatocellular injury-type damage may present as diffuse
hepatomegaly, a homogeneous decrease in liver parenchyma
density, and a reduced liver-to-spleen density ratio (normal ratio
>1, which becomes <1 post-injury). On MRI T2-weighted images, a
mild signal increase in the liver parenchyma can be observed,
indicating the presence of hepatocellular edema. For cholestatic
liver injury, MRCP can be utilized to reveal rigidity and rarefaction
of the intrahepatic small bile ducts. In severe cases, segmental bile
duct dilation may appear, although the common bile duct typically
shows no signi�cant changes (5). In this case, the diagnosis of
in�ltrative liver injury due to tumor has been established.

In this context, tumor-in�ltrating liver damage was considered,
with its underlying pathological mechanisms recognized as
multifaceted and complex. One major aspect is tumor cell
in�ltration, where tumor cells disseminate to the liver via the
bloodstream or lymphatic system and proliferate within hepatic
FIGURE 1

CT scan of chest showed multiple small nodules considered as
metastatic carcinoma in both lungs.
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tissue. This invasion disrupts liver architecture through the
secretion of cytokines, matrix metalloproteinases (MMPs), and
other molecular mediators, ultimately impairing liver function
(6). Hepatic metastases commonly originate from colorectal,
gastric and breast cancers, with tumor cells colonizing the liver,
forming metastatic lesions that progressively degrade hepatic
parenchyma and induce hepatocyte damage.

Another signi�cant factor is immune-mediated liver injury,
which arises from interactions can trigger localized immune
reactions that contribute to liver damage. Tumor-associated
macrophages (TAMs) play a crucial role in tumor progression by
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secreting proin�ammatory cytokines (e.g., IL-1, IL-6) and
proteolytic enzymes, further exacerbating liver injury (7).

Hepatic hemodynamic alterations also contribute to liver
damage. Tumor in�ltration can obstruct hepatic blood �ow,
leading to regional ischemia, structural disorganization of
hepatic lobules, hepatocyte necrosis, and worsening liver injury.
Additionally, tumor cells stimulate the formation of new blood
vessels through angiogenesis. However these neovessels
often exhibit structural irregularities, making them prone to
localized blood �ow obstruction, further exacerbating liver
dysfunction (8).
FIGURE 3

We used 3D Slicer (Version 5.9.0) to manually delineate the lesions by employing the “Draw” or “Paint” tools within the “Segment Editor” module.
MRCP showed tumor invasion (a) Metastases demonstrate hypointensity on T1WI. (b) Metastases demonstrate hyperintensity on T2WI. (c) The
coronal MRCP image showed a biliary duct interruption at the marked site. (d) The abdominal CT in July showed multiple low-density lesions in the
liver. (e) Abdominal CT in august revealed progression of multiple low-density liver lesions both in number and size. (f) Abdominal CT in October
showed no signi�cant progression of tumor lesions.
FIGURE 2

Timeline showing treatment and health updates from August to October.
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