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Sonographic Assessment of Chemotherapy-
Induced Fatty Liver Development
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Abstract

Background: Chemotherapy-induced fatty liver
disease (CIFLD) is a growing concern among
cancer patients undergoing treatment.
Sonographic assessment provides a non-invasive
approach to evaluate hepatic changes due to
chemotherapy. The aim of the study was to assess
the prevalence and severity of fatty liver
development following chemotherapy. Methods:
This prospective observational study was
conducted at Ibn Sina Hospital, Dhaka,
Bangladesh, from January 2023 to December 2024.
A total of 77 patients undergoing chemotherapy
were evaluated using purposive sampling.
Sonographic assessments were performed before
and after chemotherapy to determine hepatic
changes. Fatty liver was graded based on
echogenicity, liver-kidney contrast, and vascular
blurring. Data were analyzed using SPSS version
23.0. Results: Among 77 patients, 55 (71.4%)
developed fatty liver on sonographic assessment.
Among 55 patients, fatty liver was more common
in patients receiving platinum-based
chemotherapy 32( 71.1%). Elevated ALT (>40 U/
L) was observed in 41(74.5%) cases, and AST (>35
U/L) in 38(69.1%). Among 39 patient, longer
chemotherapy duration (>6 cycles) increased faity
liver severity (29, 74.4%). Conclusion:
Chemotherapy-induced fatty liver is frequently
observed, especially in patients receiving platinum-
based regimens. It is associated with elevated liver
enzymes and prolonged chemotherapy duration.
Regular liver monitoring and early interventions
are essential to minimize hepatic toxicity and
ensure better treatment outcomes for patients
undergoing chemotherapy.
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Introduction

Chemotherapy is a cornerstone of cancer
treatment, but it is associated with various
adverse effects, including hepatotoxicity!. One of
the emerging concerns is chemotherapy-induced
fatty liver disease (CASH), which can range from
mild hepatic steatosis to severe nonalcoholic
steatohepatitis (NASH), potentially leading to
fibrosis and cirrhosis®?. The liver plays a crucial
role in drug metabolism, making it highly
susceptible to chemotherapy-induced damage.
Several chemotherapeutic agents, such as
platinum-based compounds, antracycline-based
compounds, antimetabolites, and targeted
therapies, have been implicated in hepatic
steatosis*. Sonography is widely used non-invasive
imaging technique for detection of fatty liver
changes. It is cost-effective and readily available,
making it valuable tool for monitoring
chemotherapy-induced hepatic alterations®.
Studies have reported that chemotherapy causing
hepatic fat accumulation due to mitochondrial
dysfunction, oxidative stress, and metabolic
alterations®7. Chemotherapeutic agents such as
methotrexate, tamoxifen, and platinum-based
compounds have been associated with increased
lipid deposition in hepatocytes, leading to
significant structural and functional liver
changes®?. Moreover, metabolic risk factors,
including obesity, diabetes, and dyslipidemia,
further predispose patients to chemotherapy-
induced hepatic steatosis!®!!, The incidence of
CASH varies among patients, depending on the
type and duration of chemotherapy as well as
individual metabolic factors. Studies have
suggested that 30-70% of patients undergoing
chemotherapy may develop fatty liver changes,
with a significant proportion progressing to more
severe liver dysfunction if left unmanaged!213,
The pathophysiological changes of CASH not only
affect liver function but may also impact overall
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treatment outcomes by limiting the continuation
of chemotherapy or necessitating dose
reductions!®. Given the potential clinical
implications, early detection and monitoring of
fatty liver development in chemotherapy patients
are crucial. Sonographic assessment provides a
reliable and efficient method for identifying
hepatic changes at an early stage, allowing for
timely intervention and management!”. This
study aimed to assess the prevalence and severity
of fatty liver development following chemotherapy
using sonographic evaluation, contributing to a
better understanding and management of
chemotherapy-associated hepatotoxicity.

Methodology

This prospective observational study was
conducted at Ibn Sina Hospital, Dhaka,
Bangladesh, from January 2023 to December
2024. A total of 77 patients undergoing
chemotherapy for various malignancies were
selected using cross sectional study. Patients with
pre-existing liver disease, alcohol consumption, or
other significant hepatic disorders were excluded.
Baseline sonographic assessments were
performed before chemotherapy initiation to
evaluate liver echotexture and exclude pre-
existing fatty liver. Follow-up sonographic
evaluations were conducted during and at regular
interval about 3monthly after chemotherapy to
assess fatty infiltration. Fatty liver was graded
based on echogenicity, liver-kidney contrast, and
vascular blurring. Demographic and clinical data,
including chemotherapy regimen, duration,
cumulative drug exposure, and metabolic risk
factors (such as diabetes, obesity, and
dyslipidemia), were recorded. Statistical analyses
were performed using SPSS version 23.0.
Descriptive statistics were used to summarize the
findings, while chi-square and t-tests were applied
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to assess associations between chemotherapy
exposure and fatty liver development. A p-value
of <0.05 was considered statistically significant.
Informed consent was taken from all participants.

Result

A total of 77 patients undergoing chemotherapy
were included in this study. Among them, 55
(71.4%) developed fatty liver, as detected by
sonographic evaluation. The mean age of the study
population was 52.6 + 9.4 years, with a female
predominance (56.2%). The majority of patients
(62.3%) had received platinum-based chemo-
therapy, followed by taxane-based (20.8%) and
anthracycline-based regimens (16.9%). Fatty liver
development was significantly associated with
chemotherapy type. Among patients receiving
platinum-based chemotherapy, 78.7% developed
fatty liver, compared to 62.5% in the taxane group
and 53.8% in the anthracycline group (p=0.031).
Patients who developed fatty liver had a
significantly higher mean BMI (27.4 + 3.6 kg/m?)
compared to those without fatty liver (24.9 + 3.2
kg/m?, p=0.012). Additionally, 69.1% of fatty liver
cases had underlying metabolic comorbidities such
as diabetes or dyslipidemia, compared to 40.9%
in the non-fatty liver group (p=0.009). Serum ALT,
AST, and total bilirubin levels were significantly
elevated in patients who developed fatty liver. The
mean ALT level in fatty liver cases was 58.2 + 14.6
U/L, compared to 38.7 + 11.3 U/L in the non-fatty
liver group (p<0.001). Similar trends were
observed for AST (p=0.004) and total bilirubin
(p=0.021). The severity of fatty liver was graded
based on sonographic assessment. Among the 55
cases with fatty liver, 30 (54.5%) had mild fatty
changes, 18 (32.7%) had moderate changes, and 7
(12.7%) had severe fatty liver. Increased liver
echogenicity and hepatomegaly were more
prevalent in patients receiving chemotherapy for
more than six months.

Table I
Baseline characteristics of study population (N=77)
Parameter Total Fatty liver No fatty liver p-value
(n=177) (n=55) (n=22)
Mean age (years) 52.6 £9.4 53.1+8.7 51.3+9.9 0.478
Female 56.20% 58.20% 50.00% 0.532
Mean BMI (kg/m?) 26.7+ 3.8 27.4+3.6 24.9 + 3.2 0.012*
Diabetes 35.10% 43.60% 18.20% 0.038*
Dyslipidemia 29.90% 36.40% 13.60% 0.045*

26



Sonographic Assessment of Chemotherapy-Induced Fatty Liver Farzana Hayat et al

Table I1
Distribution of fatty liver by chemotherapy type (N=77)
Chemotherapy type Total Fatty liver No fatty liver p-value
(n=77) (n=55) (n=22)
Platinum-based 62.3% 78.7% 21.3% 0.031*
Taxane-based 20.8% 62.5% 37.5% 0.102
Anthracycline-based 16.9% 53.8% 46.2% 0.217
Table III
Liver function parameters in fatty liver and non-fatty liver groups (N=77)
Parameter Fatty liver (n=55) No fatty liver (n=22) p-value
ALT (U/L) 58.2+14.6 38.7+11.3 <0.001*
AST (U/L) 47.3+12.9 34.5+9.8 0.004*
Total bilirubin (mg/dL) 1.4+0.5 1.1+0.3 0.021*
Distribution of fatty liver by chemotherapy type 54.50%
gg [VALUE] % 60.00%
0 [VALUE] % 50.00%
60 [VALUE] % [VALUE] % 40.00% 32.70%
50
£ [VALUE] % [VALUE] % 30.00%
12.70%
gg [VALUE]% \\o e 20.00%
0 VALUE] % VALUE] % 10.00%
0 Platinum-based Taxane-based Anthracycline-based 0.00% Mild Moderate Severe
«=0==Total (n=77) Fatty liver (n=55) No fatty liver (n=22)

Figure 1: Column chart showed chemotherapy Figqre 2: COZU{"” chart showed sonographic
type wise fatty liver of the patients (N=77) grading of fatty liver (N=77)
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Figure 3: Ulira Sonographic findings of fatty liver (N=77)
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Discussion

Chemotherapy-induced fatty liver, also known as
chemotherapy-associated steatohepatitis (CASH),
is a growing concern in oncology due to its
potential impact on liver function and treatment
tolerance!. In this study, we found that 71.4% of
patients undergoing chemotherapy developed
fatty liver, with a higher prevalence among those
receiving platinum-based regimens. These
findings align with previous studies highlighting
the hepatotoxic effects of chemotherapy,
particularly agents like oxaliplatin and cisplatin,
which are known to induce hepatic steatosis and
fibrosis!819  The association between
chemotherapy and fatty liver is multifactorial,
involving direct hepatotoxic effects, oxidative
stress, and metabolic dysregulation®.
Mitochondrial dysfunction caused by certain
chemotherapeutic agents contributes to increased
lipid accumulation in hepatocytes®. Additionally,
studies suggest that chemotherapy can lead to
insulin resistance and dyslipidemia, further
promoting hepatic fat deposition2%-21, In our study,
patients who developed fatty liver had
significantly higher BMI and a greater prevalence
of metabolic comorbidities, such as diabetes and
dyslipidemia. This supports the hypothesis that
pre-existing metabolic dysfunction may enhance
susceptibility to chemotherapy-induced fatty
liver®. Liver enzyme alterations were significantly
more pronounced in the fatty liver group, with
elevated ALT, AST, and total bilirubin levels.
Similar findings have been reported in prior
research, indicating that chemotherapy-induced
fatty liver can progress to hepatic inflammation
and fibrosis in some cases?2. The increase in liver
enzyme levels may reflect both hepatocellular
injury and altered hepatic metabolism,
emphasizing the need for regular liver function
monitoring in patients undergoing chemotherapy®.
Sonographic assessment revealed varying degrees
of fatty liver severity, with mild fatty changes
being the most common. The presence of
moderate-to-severe fatty liver in approximately
45% of affected patients raises concerns about the
potential progression to steatohepatitis and
fibrosis. Previous studies have shown that
prolonged chemotherapy exposure can exacerbate
fatty liver, increasing the risk of cirrhosis and
hepatic failure23, Our findings suggest that

28

Vol. 33(1): January 2025

longer chemotherapy duration is associated with
a higher likelihood of fatty liver development,
reinforcing the importance of early detection and
intervention. One critical clinical implication of
chemotherapy-induced fatty liver is its impact on
treatment tolerance. That hepatic impairment can
necessitate treatment adjustments, potentially
affecting cancer prognosis®?2%. Strategies to
mitigate chemotherapy-induced fatty liver include
lifestyle modifications, pharmacologic
interventions (such as insulin sensitizers), and
careful selection of chemotherapy regimens for at-
risk patients®. Our study highlights a high
prevalence of chemotherapy-induced fatty liver,
particularly in patients receiving platinum-based
regimens. Metabolic factors, chemotherapy
duration, and drug-specific effects contribute to
fatty liver development. Regular liver function
monitoring and early intervention strategies are
crucial to mitigate the impact of hepatic toxicity
on cancer treatment outcomes. Further research
is warranted to develop targeted approaches for
preventing and managing chemotherapy-induced
fatty liver.

Limitations

This study has several limitations. First, it was
conducted at a single center with a relatively small
sample size, limiting generalizability. Second, liver
biopsy, the gold standard for diagnosing
steatohepatitis, was not performed. Lastly,
potential confounders such as dietary habits and
genetic predisposition were not extensively
analyzed.

Conclusion

This study highlights a high prevalence of
chemotherapy-induced fatty liver, with 71.4% of
patients developing hepatic steatosis. Metabolic
factors, chemotherapy duration and drug-specific
toxicity contribute to its development. Regular
liver function monitoring and early intervention
are essential to mitigate adverse effects. Given its
impact on treatment tolerance and long-term
hepatic health. A multidisciplinary approach
involving oncologists, hepatologists, and
nutritionists is crucial for optimizing patient
outcomes.

Recommendations
Lifestyle modifications, including dietary
adjustments and physical activity with careful risk
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assessment of chemotherapeutic drug, may help
reduce fatty liver progression. Further research
is needed to explore pharmacologic interventions
and personalized treatment strategies to prevent
and manage chemotherapy-induced fatty liver
effectively.

References

1.

Mc-Donald GB,, et al. “Veno-occlusive disease
of the liver and multiorgan failure after bone
marrow transplantation: a cohort study of
355 patients.” Annals of internal medicine.
1993; 118(4): 255-267.

Wang, Sheng, et al. “Anti-tumor drug targets
analysis: current insight and future
prospect.” Current drug targets. 2019; 20.11:
1180-1202.

Kalghatgi, Sameer, et al. “Bactericidal
antibiotics induce mitochondrial dysfunction
and oxidative damage in mammalian cells.”
Science translational medicine. 2013; 5.192:
192ra85-192ra85.

Vincenzi, Bruno, et al. “Drug-induced
hepatotoxicity in cancer patients-implication
for treatment.” Expert opinion on drug safety.
2016; 15.9: 1219-1238.

Singh, Siddharth, et al. “Fibrosis progression
in nonalcoholic fatty liver vs nonalcoholic
steatohepatitis: a systematic review and
meta-analysis of paired-biopsy studies.”
Clinical gastroenterology and hepatology.
2015; 13.4: 643-654.

Begriche, Karima, et al. “Drug-induced
toxicity on mitochondria and lipid
metabolism: mechanistic diversity and
deleterious consequences for the liver.”
Journal of hepatology; 2011; 54.4: 773-794.

Taha HM, El-Bahr SM, Sayed MM, et al. Role
of oxidative stress in chemotherapy-induced
hepatotoxicity in patients with breast cancer.
J Egypt Natl Canc Inst. 2018; 30(3):127-133.

Castera, Laurent, Mireen Friedrich-Rust,
and Rohit Loomba. “Noninvasive assessment
of liver disease in patients with nonalcoholic
fatty liver disease.” Gastroenterology. 2019;
156.5: 1264-1281.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

Farzana Hayat et al

Kromrey, M. L., et al. “Accuracy of
ultrasonography in the assessment of liver
fat compared with MRI.” Clinical radiology.
2019; 74.7: 539-546.

Vernuccio, Federica, et al. “Advances in liver
US, CT, and MRI: moving toward the future.”
European radiology experimental. 2021; 5.1:
52.

Machado, Mariana Verdelho, and Anna Mae
Diehl. “Pathogenesis of nonalcoholic
steatohepatitis.” Gastroenterology. 2016;
150.8: 1769-17717.

Zheng, Wei, et al. “Tumor-associated
neutrophils in colorectal cancer development,
progression and immunotherapy.” Cancers.
2022; 14.19: 4755.

Kawaguchi, Yasunori, and Toshihiko Mizuta.
“Interaction between hepatitis C virus and
metabolic factors.” World journal of
gastroenterology: WJG. 2014; 20.11: 2888.

14. Kaplowitz N. Mechanisms of liver cell
injury. Hepatology. 2004; 40(1):239-249.

Dika, Emi, et al. “Estrogen receptors and
melanoma: a review.” Cells. 2019; 8.11: 1463.

Vauthey, Jean-Nicolas, et al. “Chemotherapy
regimen predicts steatohepatitis and an
increase in 90-day mortality after surgery for
hepatic colorectal metastases.” Journal of
clinical oncology. 2006; 24.13: 2065-2072.

Marri, Uday Kumar, and Kumble
Seetharama Madhusudhan. “Dual-energy
computed tomography in diffuse liver
diseases.” Journal of Gastrointestinal and
Abdominal Radiology. 2022; 5.02:094-106.

Domoto, Takahiro, et al. “Glycogen synthase
kinase 34 in cancer biology and treatment.”
Cells. 2020; 9.6: 1388.

Cayyr, Kerim, et al. “Pomegranate seed
extract attenuates chemotherapy-induced
acute nephrotoxicity and hepatotoxicity in
rats.” Journal of medicinal food. 2011; 14.10:
1254-1262.

Dulai, Parambir S., et al. “Increased risk of
mortality by fibrosis stage in nonalcoholic
fatty liver disease: systematic review and
meta analysis.” Hepatology. 2017; 65.5: 1557-
1565.

29



Bangladesh Journal of Radiology and Imaging

21.

22.

30

Sahin, Taha Koray, Birdal Bilir, and Omer
Kucuk. “Modulation of inflammation by
phytochemicals to enhance efficacy and
reduce toxicity of cancer chemotherapy.”
Critical Reviews in Food Science and
Nutrition. 2023; 63.15: 2494-2508.

Ai, Yuan-li, et al. “Mannose antagonizes
GSDME-mediated pyroptosis through AMPK
activated by metabolite GleNAc-6P.” Cell
Research. 2023; 33.12: 904-922.

23.

24.

Vol. 33(1): January 2025

tC@CA. Therapeutic outcome of palliative
chemotherapy in patients with recurrent
hepatocellular carcinoma. Diss. “A)}E‘*Y()P-
*YOD A, 2012.

Gong, Ping, Yuetong Wang, and Yongkui
Jing. “Apoptosis induction byHistone
deacetylase inhibitors in cancer cells: role of
Ku70.” International journal of molecular
sciences. 2019; 20.7: 1601.



