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ABSTRACT

Background: Hepatocellular carcinoma (HCC) is a major global health concern, particularly
in developing countries. Trans-catheter arterial chemoembolization (TACE) is a widely
accepted nonsurgical treatment for unresectable HCC, but it is often accompanied by
postembolization syndrome (PES), characterized by fever, nausea, and abdominal pain. This
study aims to investigate the factors influencing the development of PES in TACE-treated
patients.
Methods: This prospective cohort study included 51 patients with histologically confirmed
HCC undergoing TACE. Patients were followed up for 2 weeks post-TACE with evaluations
at 24 hours, 72 hours, 1 week, and 2 weeks to assess for symptoms of PES. Risk factors
like patient demographics, tumor characteristics, and treatment specifics were analyzed for
their association with PES.
Results: The study found no significant correlation between PES and patient age, gender, or
underlying liver disease. However, a higher dose of doxorubicin and the use of super-
selective chemoembolization were significantly associated with the occurrence of PES.
Interestingly, patients achieving complete remission showed a higher incidence of PES 
compared to those with partial remission, though this observation was not statistically 
significant in isolation.
Conclusion: This study emphasizes the significance of treatment-related factors over patient
demographics in predicting PES following TACE in HCC patients. It highlights the need for
careful consideration of doxorubicin dosing and chemoembolization techniques to mitigate
PES risk, underscoring the complexity of managing TACE in HCC treatment. Further research
is needed to fully understand the implications of remission status on PES.
Key words: hepatocellular Carcinoma (HCC), transarterial chemoembolization (TACE), post-
embolization syndrome (PES)

INTRODUCTIONINTRODUCTION

Hepatocellular carcinoma (HCC) is regarded as the fifth most frequent cancer
in the world, with half to one million new cases identified each year (1). HCC is
two to three times more common in developing countries than in developed
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countries (2). HCC kills between 500,000 and 600,000
people annually, making it the second-highest cause of
cancer-related deaths (3).

Trans-catheter arterial chemoembolization (TACE) 
is the intra-arterial injection of emulsified chemo-
therapeutic agents that mainly include gelatin, iodized
oil, and cytotoxic agents (4). It has already been 
recognized as the preferred nonsurgical therapeutic
option for unrespectable primary HCC and liver metas-
tases by means of selectively delivering the chemo-
therapeutic agents to the targeted tumor area (5,6). In
addition, it can target multiple lesions of HCC in a single
treatment session and can be repeatedly applied to the
same patient (7). 

The most prevalent complication is PES, which is
described as a syndrome that develops 1-3 days after
TACE and is marked by fever, nausea and/or vomiting,
stomach discomfort, and other symptoms (8,9).
Although the period of PES is self-limiting, a significant
study has revealed that 80%-90% of patients have PES
after TACE and have a longer hospital admission (8).
Furthermore, PES provides a negative treatment 
experience to patients who are experiencing TACE for
the first time (10). The exact cause of PES is unknown,
however intrahepatic and extrahepatic inflammation
after cytotoxicity and cancer necrosis are thought to be
involved (11).

Several studies have looked into the determinants of
PES after TACE and found that prior PES, the size of 
cancer, the number of addressed tumor lumps, and the
administration of a drug-eluting embolic agent are all
important predictors (12-14).

The purpose of this study is to investigate the factors
that influence the development of PES, the causal 
connection between them, and to establish which 
factors are risk or preventive factors for PES in TACE-
treated patients.

MATERIAL AND METHODSMATERIAL AND METHODS

A prospective cohort follow-up’ analytical study
was conducted at Ibn Sina Teaching Hospital and
Warith General Hospital, Baghdad from early
November 2022 to the end of June 2023. The study
included 51 individuals with histologically confirmed
HCC who underwent TACE. A Sentinel lymph node
biopsy was not done (unavailable). 

We excluded patients with previous TACE or
embolization, other cancer types, liver transplantation,
serious coexisting conditions, incomplete data, 
pregnancy, limited life expectancy, non-hepatocellular
carcinoma, treatment outside of study site, non-
compliance, age limitations, advanced disease stage,
other liver diseases, concurrent treatments, inadequate
liver function, infiltrative tumor growth, multiple TACE
sessions, inadequate follow-up period, technical issues
during TACE.

Patient follow-up

All patients were regular follow-ups for 2 weeks
post-TACE for assessment of PES. During the follow-
up period, patients had been assessed at specific
time points to track their condition and any potential
symptoms of PES:

24 Hours Post-TACE: Initial assessment within the
first 24 hours to monitor for immediate post-
procedure complications and symptoms.
72 Hours Post-TACE: Subsequent assessment 
to track early signs of PES and other related 
symptoms.
1 Week Post-TACE: Comprehensive assessment
around the first week to capture the peak occur-
rence of PES symptoms and evaluate their severity.
2 Weeks Post-TACE: Final follow-up to identify
any lingering or delayed symptoms and to assess
the overall resolution of PES.

At each follow-up time point, an abstractor 
conducted assessments including:

Symptom Evaluation: Patients would be inter-
viewed and examined for symptoms such as
fever, pain, nausea, vomiting, and discomfort.
Clinical Examinations: Physical examinations
might be performed to evaluate abdominal 
tenderness, vital signs, and any signs of infection
or complications.
Laboratory Tests: Blood tests could be conducted
to measure markers of inflammation, liver 
function, and any changes related to the TACE 
procedure.

Patient privacy and informed consent are essential
in this study. Patients had been informed about the 
follow-up process, the purpose of data collection, and
their rights as research participants.
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Variables PES (positive) PES (negative) P value
(No.33) (No.18)

Age (years) (Mean ±SD) 52.27± 13.48 59.33±9.24 0.056

Gender Male 12 (36.4%) 9 (50.0%) 0.344
Female 21 (63.6%) 9 (50.0%)

Underlying disease None 24 (72.7%) 12 (66.7%) 0.190
HCV 2 (6.1%) 4 (22.2%)
Liver disease + HCV 7 (21.2%) 2 (11.1%)

Table 1 - Age, gender, and underlying
disease data distribution among the

studied groups

Figure 1 - 42-years-old female 
with history of peripheral hepatic

cholangiocarcinoma, had blood supply
from replace right hepatic artery 
from SMA, (pre and post trans-
arterial chemo-embolization)

To determine the risk factors of PES in patients with
HCC following TACE such as patient age, tumor size, liver
function, or the type of chemoembolization agents used.

To identify the incidence and severity of PES, to
assess the impact of PES on patients' quality of life,
including pain levels, physical functioning, and overall
well-being post-TACE.

Ethical approval was obtained from the institutional
review board of both participating hospitals (no. 102
and 3380). Informed consent was obtained from all
study participants before enrollment. Patient confiden-
tiality and data privacy were maintained throughout
the study.

The information collected during each follow-up
visit had been accurately recorded in the patient’s 
medical records and the study database. This data had

been used for analysis to determine the severity of PES
symptoms and to identify potential risk factors 
contributing to PES. 

In the data analysis of this study, the SPSS version 23
(IBM, NY, US) was used. The chi- square test and 
independent sample t test had been used to ass the 
significancy of the the difference between the two
groups, and p value <0.05 was considered the statistical
significnacnt value at CI 95%.

RESULTS RESULTS 

The table 1 present the comparison of age, gender,
and underlying disease between groups with positive
and negative post-embolization syndrome (PES). The
age difference between the groups is not statistically
significant (p=0.056), with the positive group being
younger on average. Gender distribution does not 
significantly differ between the groups either (p=0.344),
with both genders fairly represented. Underlying disease
prevalence, including HCV and liver disease (figs. 1, 2, 3),
also does not show a significant association with PES
outcomes (p=0.190). These findings suggest that age,
gender, and presence of HCV or liver disease are not 
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Variables PES (positive) PES (negative) P value
(No.33) (No.18)

Tumor size (Mean ±SD) 63.85±21.41 58.56±13.31 0.346

Tumor number 1 21 (63.6%) 11 (61.1%) 0.961
2 4 (12.1%) 2 (11.1%)
3 8 (24.2%) 5 (27.8%)

Dose of doxorubicin (mg) (Mean ±SD) 65.61±10.95 58.61±11.08 0.035

Albumin (g/L) (Mean ±SD) 42.09±4.75 42.39±4.36 0.827

AFP Normal 21 (63.6%) 12 (66.7%) 0.829
High 12 (36.4%) 6 (33.3%)

TSB ( (Mean ±SD) 1.32±0.556 1.83±1.88 0.168

Super selective chemoembolization Presence 26 (78.8%) 9 (50.0%) 0.034
Absence 7 (21.2%) 9 (50.0%)

Child-Pugh score A 28 (84.8%) 16 (88.9%) 0.689
B 5 (15.2%) 2 (11.1%)

Remission status Complete remission 19 (57.6%) 0 (0.0%) <0.001
Partial remission 14 (42.4%) 18 (100.0%)

Table 2 - Several risks parameters 
for the occurrence of PES

Figure 3 - 50-years-old male 
with hepatocellular carcinoma, 
admitted for embolization of the 

right hepatic artery

Figure 2 - 68-years-old female, 
she is a known case of virus C hepatitis

with subsequent liver cirrhosis 
and 2 bilateral hepatic mass lesions,
radiologically character of HCC with 

history of TACE (left--preembolization;
right -post embolization)

significant predictors of PES in this sample.
The table 2 reveal insights into the risk factors 

associated with Post-Embolization Syndrome (PES).

Notably, there's no significant correlation between PES
and tumor size or number. However, a higher dose of
doxorubicin is linked to PES (p=0.035). The presence of
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Variables Coefficient regression (B) Odd ratio Standard error P value 

Dose of doxorubicin 0.057 1.059 0.028 0.039

Super selective chemoembolization 1.312 3.714 0.635 0.038

Remission status 21.454 29.14 9.22 0.998

Table 3 - Logistic regression test 
of the associated risk factors

super-selective chemoembolization significantly increases
PES risk (p=0.034). Most strikingly, positive PES was
mostly experienced among those with complete 
remission rather than partial, while all patients with
negative PES were from partial remission (p < 0.001).
These findings underscore the importance of optimizing
doxorubicin dosing, considering chemoembolization
techniques, and striving for complete remission to 
mitigate PES risk in clinical practice.

In the logistic regression analysis presented table 3,
we can observe the impact of several variables on the
likelihood of Post-Embolization Syndrome (PES) 
occurrence, firstly the dose of doxorubicin, an increase
in the dose of doxorubicin is associated with a 
statistically significant increase in the odds of experi-
encing PES (Coefficient B = 0.057, Odds Ratio = 1.059, 
p = 0.039), secondly, the Super-selective chemo-
embolization, patients who undergo super-selective
chemoembolization have higher odds of developing
PES (Coefficient B = 1.312, Odds Ratio = 3.714, 
p=0.038), and lastly the remission status, surprisingly,
the coefficient for remission status is high (Coefficient B
= 21.454), but the p-value is 0.998, indicating that 
it may not be a significant predictor of PES when 
considered in isolation. Further investigation or a larger
sample size may be needed to clarify its role. In 
summary, this logistic regression analysis suggests that
doxorubicin dosing and the use of super-selective
chemoembolization are important factors to consider
in managing PES risk. However, the role of remission
status in predicting PES warrants further investigation.

DISCUSSIONDISCUSSION

Post-embolization syndrome (PES) is the most 
common adverse event following transarterial chemo-
embolization (TACE), affecting 60% to 80% of patients
with hepatocellular carcinoma (HCC) (15). It is charac-
terized by symptoms including fever, nausea, vomiting,
malaise, and pain in the right upper quadrant, that
were reported to extend up to two weeks (16). While
the exact cause of PES remains unknown; it is widely
considered to be multifactorial in nature. A common
hypothesis suggests that the syndrome results from 
a combination of therapeutic cytotoxicity, tumor
ischemia, as well as both intrahepatic and extrahepatic

inflammation (11). However, existing literature does
not provide specific guidelines for detection or 
prevention of PES in patients undergoing TACE. 

Findings of this study reveal a complex interplay of
factors influencing the development of PES. Notably,
traditional predictors such as age, gender, and the 
presence of Hepatitis C Virus (HCV) or underlying liver
disease did not emerge as significant contributors to
PES. This observation supports the findings of Arslan et
al. from a retrospective analysis conducted on 163 TACE
patients between 2012 and 2018. They found no 
significant correlation between age, gender, presence
of ascites and the development of PES (17). Contrarily,
Mariana et al. found that female gender is a risk factor
for development of PES in TACE treated HCC patients
(14). Concerning underlying liver disease, a comprehen-
sive study involving 954 patients treated with TACE for
HCC by Roehlen et al. (18) found that the presence of
liver cirrhosis was protective against PES, while the
absence of liver cirrhosis emerged as a predictor of
severe PES, contradicting this study. Furthermore, an
absence of a significant correlation between PES and
tumor size or number was found in this study. In 
contrast, Arslan et al. (17) reported that a tumor 
measuring over 5 cm and the treatment of more 
than one tumor increased the risk of developing PES 
following TACE. Moreover, Roehlen et al. (18) identified
the largest tumor diameter as the strongest independent
predictor of PES. They also observed that a larger tumor
size was associated with a poorer prognosis. Mariana et
al. also found that the size of the largest nodule treated
is linked to PES development (14).

Up to date, there is no established optimal dosage
for doxorubicin in TACE procedures (19). In this study, it
was found that a higher dose of doxorubicin was 
significantly associated with the occurrence of PES, 
suggesting that medication management could be a key
area for reducing PES risk. Several previous studies have
similarly demonstrated that a higher dose of chemo-
embolization agents is correlated with an increased risk
of PES (20-22). This is expected, considering that the
chemotherapeutic agent used in TACE plays a role in
the pathogenesis of post-embolization syndrome PES.
This involvement is attributed to both the inherent 
toxicity of the drug and the anti-inflammatory response
it elicits (11). Moreover, Bessar et al. compared the use



Mazin Essa Menaf Al-Shereefi et al

42 Surgery, Gastroenterology and Oncology, 29 (1), 2024

of low dose of doxorubicin (50 mg) versus the commonly
used dose (100 mg) for TACE in HCC patients. They found
that low dose doxorubicin is not only associated with
fewer PES symptoms, but also had no effect on
patient’s survival or tumor response (19). 

Additionally, in this study, the use of super-selective
chemoembolization significantly increased the risk of
PES. In this technique, a catheter is positioned as distal
as possible and close to the tumor, targeting smaller
and more specific regions of the liver to maximize the
anti-tumoral effect, and minimize the collateral 
damages of the surrounding liver parenchyma (23). The
increased risk of PES observed in this study could be
due to a more concentrated effect of chemotherapeutic
agents in a localized area, leading to a more pronounced
inflammatory response. Studies have shown that TACE
can induce a systemic inflammatory response and 
elevation of cytokines levels (24), which is a key factor
in the pathogenesis of PES.  However, Arslan et al.
found that not performing TACE in a super-selective
manner is associated with an increased risk of PES (17).
Lastly, PES was observed to be more common among
patients achieving complete remission than those with
partial remission, in this study. This might be explained
by the fact that TACE destroys tumor cells by inducing
subsequent necrosis (25). Therefore, complete tumor
necrosis, which is more likely in cases of complete
remission, might release more tumor antigens and
inflammatory mediators, that can trigger a systemic
inflammatory response.  However, given the high 
p-value (0.998), this observation suggests that while
there might be an association, it is not statistically 
significant when considered in isolation. This specific
aspect of the findings requires further exploration,
potentially with a larger sample size, as it has not been
mentioned in the existing literature. 

This study included a potentially small sample size,
which may limit the statistical power to detect 
significant associations, particularly regarding the 
relationship between remission status and PES. The 
single-center design may affect the generalizability of
the findings across different patient populations and
treatment settings. Additionally, the study did not
account for all possible confounding variables, such as
specific liver function parameters and previous treat-
ments, which could influence PES development. Finally,
the cross-sectional nature of the study precludes 
conclusions about long-term outcomes and causal 
relationships.

CONCLUSIONCONCLUSION

In this study, it was found that patient demographics
(age, gender), Hepatitis C Virus (HCV) infection, liver 
disease, tumor size, and number are not significant 
predictors of PES. However, a higher dose of doxorubicin,
the use of super-selective chemoembolization and 
complete remission are associated with an increased risk
of PES. Nevertheless, further exploration is essential in
case of remission state, as this observation may not hold
as a significant predictor on its own.

The authors declared no potential conflicts of
interest.
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