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Abstract
BACKGROUND
[bookmark: _Hlk80957123]Even in the immuno-oncology era, transcatheter arterial chemoembolisation (TACE) is the most effective way to treat intermediate stage hepatocellular carcinoma (HCC). Postembolisation syndrome (PES) is the most common side effect from TACE and there is still no standard prevention guideline.

AIM
To evaluate the efficacy of single dose intravenous dexamethasone regimen to prevent PES after TACE among patients with HCC. 

METHODS
This study enrolled patients with HCC who had eligible indication for TACE without macrovascular invasion/extrahepatic metastasis. Patients were randomly assigned to either an intravenous single dose of dexamethasone 8 mg or placebo one hour before TACE. The primary outcome was a negative result of PES at 48 h after TACE, which was defined as score < 2 of Southwest Oncology Group toxicity coding criteria using fever, nausea, vomiting and pain to calculated. And the secondary end point was duration of admission between two groups.

RESULTS
One hundred patients were randomly assigned 1:1. Under intention-to-treat analysis, 49 patients were randomly assigned to the dexamethasone and 51 to the placebo groups. Both groups were similar for baseline characteristics. The negative PES rate was significantly higher in the dexamethasone group than in the placebo group (63.3% vs 29.4%; P = 0.005). Mean Southwest Oncology Group toxicity coding PES was 2.14 (95%CI: 1.41-2.8) vs 3.71 (95%CI: 2.97-4.45) between the dexamethasone and placebo groups, respectively. Cumulative incidence of fever was significantly lower in dexamethasone group with P < 0.001, pain, nausea and vomiting were also lower in the dexamethasone group compared with the placebo group (P = 0.16, P = 0.11, and P = 0.49). The dexamethasone regimen was generally well tolerated by patients with HCC patients including those with hepatitis B virus infection and well-controlled diabetes mellitus.

CONCLUSION
Single dose dexamethasone was effective at preventing PES among patients with HCC treated with TACE. The study showed no adverse events of special interest related to dexamethasone. 

Key Words: Hepatocellular carcinoma; Chemoembolization; Dexamethasone; Double blind method; Prevention; Postembolization syndrome

Sainamthip P, Kongphanich C, Prasongsook N, Chirapongsathorn S. Single dose dexamethasone prophylaxis of postembolisation syndrome after chemoembolisation in hepatocellular carcinoma patient: A randomised, double-blind, placebo-controlled study. World J Clin Cases 2021; In press

Core Tip: Even in the immuno-oncology era, transcatheter arterial chemoembolisation (TACE) is the most effective way to treat intermediate stage hepatocellular carcinoma. Postembolisation syndrome (PES) is the most common side effect from TACE and there is still no standard prevention guideline. In the present study we report the method to prevent PES, the most common adverse event after TACE in intermediate stage hepatocellular carcinoma patients, by using single dose dexamethasone.

INTRODUCTION
Even though immune-oncology has improved outcomes of many cancers including hepatocellular carcinoma (HCC), globally the third leading cause of cancer-related death is still HCC exhibiting a one-year overall survival around 17.5% without treatment[1]. Transarterial chemoembolisation (TACE) is the standard treatment option for Barcelona Clinic Liver Cancer (BCLC) stage B HCC which was shown to improve patients’ survival in many systematic reviews[2]. In Thailand, 41.6% of patients were initially treated with TACE which technically aimed to embolise vessel supplying the tumour leading to ischemic necrosis of tumour cells[3]. However, postembolisation syndrome (PES) is the most common complication after TACE and can occur in 60 to 90% of cases, manifesting as fever, nausea, vomiting or abdominal pain[4].
Although, the etiology of PES is not well understood, it is possibly related to tumour necrosis and ischemic injury of normal hepatocytes which provokes a systemic inflammatory response from the human body[5]. This self-limited syndrome can resolve within 24 h or may be prolonged up to two weeks due to many factors such as tumour size and numbers, dosage of chemotherapeutic drug and other host factors[6]. Many studies have shown that PES can increase hospital stay and when calculated Southwest Oncology Group (SWOG) toxicity coding score (Supplementary Table 1)[7], and PES score of 2 or greater may shorten the survival of patients[8]. 
[bookmark: _Hlk80949888]PES is typically managed with symptomatic treatment by administering analgesic, antiemetic and antipyretic agents[9]. However, no standard prevention guidance to prevent PES has been established. The pathogenesis of PES is possibly related to systemic inflammation, so corticosteroid could play a role in preventing this syndrome. Dexamethasone and prednisolone have been confirmed to be effective against chemotherapy-induced nausea/vomiting and are recommended by the National Comprehensive Cancer Network. In the United States, some medical centers use dexamethasone for prophylaxis of PES before TACE among patients with HCC. One observational study reported that systemic corticosteroid could significantly reduce the nausea/vomiting rate[10]. Recently, a few prospective studies have demonstrated the effect of dexamethasone in preventing PES[11-13]. However, the dose and duration of dexamethasone varies. The aim of this study was to evaluate the efficacy of single dose intravenous dexamethasone regimen to prevent PES after TACE among patients with HCC.

MATERIALS AND METHODS
Patient population
We conducted a randomised, double blind, placebo controlled trial at Phramongkutklao Hospital, Bangkok, Thailand from September 2017 to October 2019. Eligible individuals were inpatients aged more than 18 years with a diagnosis of HCC without main portal vein invasion and extrahepatic metastasis and fit to undergo TACE treatment. Criteria for diagnosis of HCC was presence of histologically confirmed or radiologically diagnosed HCC (fulfilling the criteria for lesions with typical imaging according to American Association for the Study of Liver Diseases guidelines)[14]. The key exclusion criteria included those described below: Presence of Child-Pugh class C disease; active gastro-intestinal bleeding; extrahepatic metastasis; patients with encephalopathy; patients with refractory ascites; patients with intrahepatic duct dilatation; patients with major portal vein thrombosis; total bilirubin level > 2.0 mg/dL, and patients unable to undergo arterialised intervention or who develop severe allergic or anaphylactoid reaction. All consecutive patients were screened and approached for enrollment by an internist in outpatient clinics at Phramongkutklao Hospital. Information on medical history, performance status, current use of medications and causes of cirrhosis were recorded on forms for each patient. Number of tumours and size were calculated and staged by BCLC staging system, Milan criteria, TNM staging by 7th American Joint Commission on Cancer and Okuda Staging. Laboratory evaluations including hemoglobin, platelet count, prothrombin time (PT) and international normalised ratio albumin, bilirubin, aspartate aminotransferase (AST), alanine aminotransferase (ALT), sodium, blood urea nitrogen and serum glucose were collected from all participants. Child-Pugh score (CTP) score, model for end stage liver disease (MELD) and MELD-Na scores were calculated to assess severity of liver impairment.
This randomised, double-blind, placebo-controlled trial was conducted according to the good clinical practice guidelines at Phramongkutklao Hospital. The study was registered in the Thai Clinical Trials Registry (TCTR20170906004). The investigators collected the data, and the Institutional Review Board of the Royal Thai Army Medical Department approved and monitored the study. All patients had been properly informed and consented to participate in this trial by signing the informed consent regulation provided by Institutional Review Board of the Royal Thai Army Medical Department committee. All authors had access to the study data and reviewed and approved the proposal and final manuscript. All methods were conducted according to the relevant guidelines and regulations by the Institutional Review Board of the Royal Thai Army Medical Department which uses Guideline for Good Clinical Practice: ICH Harmonised Tripartite Guideline and Declaration of Helsinki as regulations.

Study design, randomisation, and interventions
All patients who agreed to participate were randomly assigned in a 1:1 ratio to receive either 8 mg dexamethasone plus normal saline up to 5 mL intravenously one hour before TACE or a placebo regimen (intravenous normal saline 5 mL). The randomisation sequence in a block of four for treatment allocation was generated by computer located in the Clinical Research Center. All patients were blinded to treatment assignment and allocation was kept in opaque sealed envelopes. The allocation coordinators at the Clinical Research Center enrolled patients using informed consent and assigned them to the trial groups. The study drugs were prepared by nonblinded clinical pharmacists in Phramongkutklao Hospital and distributed to the investigators. The nonblinded clinical pharmacists were not involved in the rest of the study. All study investigators were masked to treatment group allocation.
All patients were admitted to the hospital for preprocedural evaluation and preparation at least 24 h before the pre-scheduled intervention. TACE was performed using a super-selective technique by two interventional radiologists who were blinded to randomisation assignment. In brief, the femoral artery was catheterised under local anesthesia and infused with a mixture of ethiodised oil (lipiodol) 3 to 20 mg and chemotherapeutic agents (doxorubicin dose 30 to 75 mg/m2 or mitomycin dose 8 to 12 mg/m2) emulsion in the feeding arteries of the tumour. All patients received intravenous antibiotic prophylaxis (ceftriaxone 2 mg) on the day of TACE procedure. When severe allergic or anaphylactoid reaction occurred, treatment was permanently stopped, and the patient was treated with standard protocol of severe allergic reaction and excluded from the study.
After completing procedures, the following parameters were recorded: Symptoms according to SWOG toxicity coding (such as nausea, vomiting, fever, and abdominal discomfort), vital signs, and adverse events. Laboratory parameters were collected before and at 24 h after the procedure including CBC, PT, serum creatinine, liver function test, serum glucose and serum alpha-fetoprotein. Patients with chronic hepatitis B infection were appointed for outpatient visit 30 d after TACE to collect biochemistry laboratory parameters such as AST, alanine transaminase, ALT, albumin, and PT in order to evaluate incidence of hepatitis B reactivation.

Outcome measurement
Primary outcome was a negative result of PES, which was defined as score < 2 of SWOG toxicity coding using fever, nausea, vomiting and pain to calculate within 48 h after the procedure. 
Secondary outcomes included duration of admission between two groups and cumulative incidences of adverse reactions using Common Terminology Criteria for Adverse Events (CTCAE, Version 4.0; Supplementary Table 2) such as fever, anorexia, nausea and vomiting in each group.
Patients were evaluated for the presence of fever, anorexia, and nausea/vomiting for 48 h to measure the primary outcome and were followed up after seven days to evaluate the adverse event after the procedure. Laboratory tests including hematologic parameters, blood chemistry and hemoculture were conducted at baseline and day 2. Rescue therapy such as antipyretic or anti-emetic therapies were allowed to patients developing fever, anorexia, or nausea/vomiting in consultation with the treating physician. The SWOG score was evaluated before patients received any rescue therapy. All serious adverse events were reported to the Institutional Review Board of the Royal Thai Army Medical Department.

Statistical analysis
The statistical methods of this study were reviewed by Worarachanee Imjaijitt from Department of Clinical Epidemiology and Biostatistics, Phramongkutklao College of Medicine. Superiority of the dexamethasone regimen over the control regimen was defined as a 25% decrease in PES incidence with the dexamethasone regimen compared with the control regimen.
The results were expressed as mean with 95%CI or median with range. Student’s t test or the Mann–Whitney U test was performed to compare between two groups. For categorical data, Chi-square test or Fisher’s exact test was applied. A value of P < 0.05 was taken as significant. A logistic regression analysis was performed for analysing the impact of gender, age, tumour size, intervention and all other factors listed in the baseline characteristics table on development of PES.

Sample size calculation
This study used rate of development of PES after TACE to calculate sample size for primary endpoint. Based on previous results, the incidence of PES among patients with HCC after receiving TACE was more than 60%[4,15]. Superiority of the dexamethasone regimen over the control regimen was defined as a 25% decrease in PES with the dexamethasone regimen compared with the control regimen. Intravenous dexamethasone was hypothesised to reduce the incidence of PES by 20%. This study used a two-tailed test which calculated at least 44 patients were required in each group, for a P < 0.05 with an alpha error of 5% and beta error of 20%[11].

RESULTS
Study population
From September 2017 to October 2019, 135 patients with diagnosis of HCC were screened. Twenty-nine patients refused to participate in the study and six patients progressed to CTP class C who were excluded, leaving 100 patients enrolled and randomly assigned to two groups. Forty-nine patients were in the dexamethasone group and 51 patients were in the control group as depicted in Figure 1. The baseline demographic characteristics of the study population did not significantly differ between the dexamethasone and placebo groups as shown in Table 1. Mean age of patients was 61 years and the majority was male (82%). The most common cause of cirrhosis in the study was chronic hepatitis B virus infection (44%). Most patients were CTP class A cirrhosis (87%). After all the data were grouped by Milan classification, the number of patients who were classified within the Milan criteria were slightly higher in the dexamethasone group compared with that of the placebo group (38.8% vs 17.6%; P < 0.05). However, the mean largest diameter of tumour did not significantly differ between the two groups. No statistically significant differences were found in biochemical values between the two groups. A total of 100 patients were included in intention-to-treat analysis.

Primary outcome
The negative PES rate was defined by less than 2 scores of combined fever, nausea, vomiting and abdominal pain score by SWOG toxicity coding. The negative PES rate was significantly greater in the dexamethasone group than in the placebo group (63.3% vs 29.4%; P < 0.01; Figure 2). Receiving dexamethasone was a protective factor against PES with an OR of 0.24 (0.10-0.55, P = 0.001) from binary logistic regression. Mean SWOG PES score was 2.14 (95%CI: 1.41-2.8), vs 3.71 (95%CI: 2.97-4.45) between dexamethasone and placebo groups respectively.

Secondary outcome
Considering each parameter using Common Terminology Criteria for Adverse Events (CTCAE, Version 4.0), the incidence of fever (body temperature more than or equal 38.5 °C) was significantly lower in the dexamethasone group (49.1% vs 18.4%; P < 0.01). Patients with more than one grade incidence of pain, nausea and vomiting were 56%, 50.9%, and 19% in the placebo group and 36%, 30%, and 14% in the dexamethasone group, respectively (P = 0.16, P = 0.11, and P = 0.49, respectively; Figure 3). The median duration of admission was four days (IQR 3-7 d) in patients receiving placebo similar to those receiving dexamethasone (IQR 3-5 d; P = 0.24). The mean duration of admission was 5.33 d (95%CI: 4.4-6.13) longer among patients receiving placebo than those receiving dexamethasone, namely, 4.9 d (95%CI: 4-5.8).
 
Predictors of PES 
From univariate analysis, tumour diameter more than 3 cm of the HCC mass and receiving intravenous dexamethasone were associated with developing PES after TACE (Table 2). Receiving dexamethasone was a protective factor against PES with an OR of 0.24 (0.10-0.55, P = 0.001) from binary logistic regression. Also, using multivariate analysis, both factors were independently associated with developing PES (Table 2). Patients with HCC diameter more than 3 cm were associated with developing postembolization syndrome after TACE with an OR of 3.66 (1.39-9.6, P = 0.008) and receiving dexamethasone was a protective factor against PES with an OR of 0.27 (0.11-0.64, P = 0.003). All other factors were compare using univariate analysis showed in Supplementary Tables 3 and 4.

Safety
No serious adverse events were associated with dexamethasone and the TACE procedure. Regarding other specific adverse events that seemed to be associated with dexamethasone, patients had more than grade 3 hyperglycemia, higher than that of the placebo group, but without statistical significance (22.4% vs 15.7%; P = 0.743). Incidence of more than grade 3 transient transaminitis within 48 h using AST and ALT in dexamethasone and placebo groups was 26.5% vs 43.1%, P = 0.26 and 18.4% vs 23.5%, P = 0.53, respectively. Only one patient in the dexamethasone group had more than grade 3 transient hyperbilirubinemia, but the patient recovered during their admission (Supplementary Table 2). We also used two bottles of hemoculture to confirm that no patients had an acute bacterial infection during hospital stay despite developing fever. After the procedure, we compared albumin-bilirubin (ALBI) grading system at 48 h between both groups, based on the following equation: ALBI score = [log10 bilirubin (µmol/L) × 0.66] + [albumin (g/L) × (-0.0852)][16]. The equation could determine the prognosis of patients with intermediate stage liver cancer undergoing embolisation treatment. In a recent study patients with grade 1 ALBI score had superior outcomes in terms of overall survival over other grades[17]. Our data showed that patients in the dexamethasone group had grade 1 ALBI score at 40.8% more than that of the placebo group which was 21.6%, but without significance (P = 0.112). 
In all, 44 patients had chronic hepatitis B infection, divided equally into two groups. Thirty-day postintervention visits were appointed to collect biochemical values and report any adverse outcome. No hepatitis B flare occurred among any of the 42 patients who visited the outpatient department after admission for post-intervention visit. The placebo group developed more than grade 3 elevated aspartate transaminase 13.6% more than 10.0% in the dexamethasone group; P = 0.34. One patient in each group had more than grade 3 elevated serum ALT and no more than grade 3 hyperbilirubinemia occurred in both groups.

DISCUSSION
The main finding of this study was administering a single dose of intravenous dexamethasone one hour before TACE was effective and safe to reduce the incidence of PES among patients with HCC. This constituted a well-designed, randomised, double-blind, placebo-controlled trial that verified the endpoints with definition of PES using SWOG toxicity coding score. Additionally, enrolled patients who were candidates for treating with TACE in our study represented the real-world situation, in which the majority of patient characteristics were BCLC stage B, and cirrhosis Child-Pugh A. Presently, no clear criteria are available to diagnose PES. For this reason, many related studies of PES used many different definitions for PES criteria. The SWOG toxicity coding score system was shown to predict longer duration of stay among patients with more than 2 points using fever, nausea, vomiting and abdominal pain. Lately, many trials have shown interest in determining the effect of steroids to prevent PES. It has been proposed that this syndrome is possibly related to a release of inflammatory cytokines in the bloodstream making corticosteroid a reasonable choice due to the nature of this drug class in reducing systemic inflammatory effects[18].
One retrospective study clearly showed that patients with prophylactic dexamethasone tended to receive lower doses of anti-emetic agents than those who did not after post-TACE procedures[10]. A double-blinded, randomised controlled trial demonstrated that the use of dexamethasone with total dose of 27 mg combined with ginsenosides pre- and post-procedure for six days was effective in controlling nausea, vomiting, fever and pain after TACE[13]. Another double-blinded, randomised controlled trial. used high dose dexamethasone regimen comprising 36 mg for 3 d which significantly reduced the cumulative incidence rates of fever, anorexia and nausea/vomiting during the initial 120 h following TACE. The number of patients achieving complete remission in both acute and delayed phases was higher among those following the dexamethasone regimen[12]. Furthermore, a double-blinded, randomised control trial by using only 12 mg of dexamethasone before TACE showed a 19.5% reduction of PES in the dexamethasone group[11]. Although direct comparisons between related reports and this study are difficult, injecting a single dose of dexamethasone was simpler and safer than applying multiple doses. An 8 mg dexamethasone single dose was selected in this study due to the effectiveness in preventing analgesia-related nausea and vomiting in postoperative patients and also minimising the side effects of corticosteroid including hyperglycemia and sepsis by using the lowest effective dose[19]. Because pharmacokinetic effects of dexamethasone take 12 to 24 h to reach the most optimal effect and 36 to 72 h to eliminate from the body, single dose pre-prophylactic regimen was preferred to prevent PES after single TACE procedure[20]. The findings of this study were similar to those in related studies that evaluated the use of higher dose steroids for prophylaxis of PES after TACE for HCC. Several worldwide studies have demonstrated other regimens to control PES. Another single study from Thailand used N-acetylcysteine (NAC) given before and after TACE, which has antioxidant properties that could prevent liver injury among patients with acetaminophen overdose. NAC was able to reduce the incidence of PES from 48.2 to 26.4%[21]. However, NAC regimens use a high volume of saline infusion and NAC did not prevent post-TACE liver decompensation.
This study encountered several limitations. This study was conducted in a single center, and all patients received only super-selective TACE with two different chemotherapy regimens with doxorubicin or mitomycin-c. Nevertheless, the effects of systemic absorption from chemotherapy used in TACE are low. However, those agents may affect nausea/vomiting symptoms. Therefore, intravenous dexamethasone is able to reduce incidence and severity of chemotherapy induced nausea and vomiting similar to pre-medication. For chemotherapeutic agents, mitomycin-c has been widely used for TACE in our center compared with doxorubicin. Moreover, mitomycin-c is associated with less adverse events of nausea/vomiting than doxorubicin. Therefore, dexamethasone prophylaxis might not be appropriate for high emetogenic chemotherapy. In addition, the association between GI side effects of each chemotherapeutic agent and PES should be further studied. Our data did not demonstrate prophylactic effects of dexamethasone after drug-eluting beads (DEBs) TACE which were more expensive. In fact, DEBs-TACE is not better than conventional TACE in terms of efficacy and safety[22]. Therefore, we may suggest using dexamethasone prophylaxis for both DEBs-TACE and conventional TACE. However, further study of using dexamethasone prophylaxis for particular DEBs-TACE technique should be explored. The number of patients who were enrolled in this study was relatively small. Therefore, adequate subgroup analyses could not be performed and we could not demonstrate statistical significance of anti-emetic effects of dexamethasone. Interestingly, in our study, the secondary endpoints also did not include any inflammatory laboratory analysis such as changes of serum cytokines (IL-1β, IL-6 and TNF-α) which may have informed us about the pathophysiology of this syndrome. Also, our study did not record the quality of life of any patients, but our composite SWOG score may represent the symptoms of all patients. Finally, this study did not plan survival assessments after four weeks. Therefore, it could be hypothesised that dexamethasone could reduce the inflammation and counterbalance the anti-tumour effect of TACE. Additional analyses are required to evaluate the short and long-term influence of dexamethasone on patient’s survival after TACE. Therefore, further studies are required to establish a standard of care for dexamethasone use as prophylaxis for PES among patients with HCC undergoing TACE.

CONCLUSION
In conclusion, we found a significant reduction of PES in the dexamethasone-containing prophylactic regimen among patients with HCC receiving TACE. This study demonstrated the efficacy and safety of single dose dexamethasone for the prophylaxis of PES based on a well-designed randomised, placebo-controlled trial. Our results provide an effective regimen for future investigation options to prevent TACE-induced PES.

ARTICLE HIGHLIGHTS
Research background
Corticosteroids are used empyrically to prevent postembolisation syndrome (PES) after transcatheter arterial chemoembolisation (TACE).

Research motivation
Effects of corticosteroids administration before TACE on the prevention of PES have not been demonstrated in detail.

Research objectives
We conducted the present study to examine the utility and safety of steroid use in the prevention of PES following TACE.
	
Research methods
This study was a well-designed prospective randomized control trial answering the important clinical question in hepatocellular carcinoma patients undergo TACE.

Research results
The result of this study showed that single dose 8 milligrams of intravenous dexamethasone one hour before TACE was significantly reduce the incidence of PES in 48 h.

Research conclusions
We conclude that the administration of single dose of intravenous dexamethasone was useful for the prevention of adverse events after TACE in patients with hepatocellular carcinoma.

Research perspectives
[bookmark: _Hlk82006996]Further examination is needed to confirm the utility and tolerability of dexamethasone for prevention of PES with respect to TACE in a large study trial.
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Figure Legends
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Figure 1 Consort diagram. OPD: Operationalized psychodynamic diagnosis; HBV: Hepatitis B virus.
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Figure 2 The negative postembolisation syndrome rate. PES: Postembolisation syndrome.
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Figure 3 The incidences of common terminology criteria for adverse events.

Table 1 Baseline characteristics 
	
	Dexamethasome (n = 49)
	Placebo (n = 51)
	P value

	
	n
	%
	n
	%
	

	Sex
	
	
	
	
	0.721

	Male
	40
	81.60
	43
	84.30
	

	Female
	9
	18.40
	8
	15.70
	

	Age (yr)
	
	
	
	
	0.679

	Mean ± SD
	61.18 ± 11.13
	61.82 ± 10.68
	

	Size (cm)
	
	
	
	
	0.154

	Median (min-max)
	3.9
	(0.40-18.30)
	5.4
	(0.80-18.00)
	0.061

	> 3 cm
	30
	61.20
	40
	78.40
	

	Etiology 
	
	
	
	
	0.209

	Hepatitis B
	22
	44.90
	22
	43.10
	

	Hepatitis C
	17
	34.70
	14
	27.50
	

	Cryptogenic
	3
	6.10
	11
	21.60
	

	Alcoholic cirrhosis
	5
	10.20
	3
	5.90
	

	NASH
	1
	2.00
	0
	0
	

	BCLC staging
	
	
	
	
	0.154

	A
	11
	22.40
	7
	13.70
	

	B
	36
	73.50
	44
	86.30
	

	ECOG performance status
	
	
	
	
	0.845

	0
	7
	14.30
	10
	19.60
	

	1
	39
	79.60
	39
	76.50
	

	Child-Pugh class
	
	
	
	
	0.511

	A
	41
	83.70
	45
	88.20
	

	B
	8
	16.30
	6
	11.80
	

	AFP level
	
	
	
	
	0.72

	None
	46
	93.90
	50
	98.00
	

	> 400 ng/mL
	10
	20.40
	9
	17.60
	

	No of TACE
	
	
	
	
	0.744

	1
	29
	59.20
	31
	60.80
	

	2
	9
	18.40
	9
	17.60
	

	Embolization agent
	
	
	
	
	0.619

	Lipiodol plus doxorubicin
	15
	30.60
	18
	35.30
	

	Lipiodol plus mitomycin-C
	34
	69.40
	33
	64.70
	

	Lipiodol dose
	
	
	
	
	0.483

	mean ± SD
	10.67 ± 3.01
	10.14 ± 1.60
	

	Level of embolisation
	
	
	
	
	0.612

	Right branch
	30
	61.20
	36
	70.60
	

	Left branch
	11
	22.40
	8
	15.70
	

	Main trunk
	7
	14.30
	7
	13.70
	

	Diabetes mellitus
	
	
	
	
	0.806

	None
	30
	61.20
	30
	58.80
	

	Diabetes mellitus
	19
	38.80
	21
	41.20
	


NASH: Non-alcoholic steatohepatitis; BCLC: Barcelona Clinic Liver Cancer; ECOG: Eastern Cooperative Oncology Group; AFP: Alpha-fetoprotein; TACE: Transarterial chemoembolization.

Table 2 Univariate and multivariate analysis of factors associated with the development of postembolization syndrome
	Factors
	Univariate analysis
	Multivariate analysis

	
	OR
	95%CI
	P value
	OR
	95%CI
	P value

	Size > 3 cm
	4.2
	1.672-10.553
	0.002a
	3.661
	1.395-9.605
	0.008a

	Dexamethasone
	0.242
	0.105-0.559
	0.001a
	0.271
	0.114-0.647
	0.003a


aP < 0.05.
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