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Abstract 

Background& aim: Many staging systems were created to categorize patients with hepa-

tocellular carcinoma, but none were created, especially to forecast treatment outcomes. 

The current study evaluated scores for hepatic decompensation prediction following 

TACE. 

Patients& methods: Transarterial chemoembolization was performed on 100 patients 

with hepatocellular cancer for the study. All patients go through a complete clinical eval-

uation and history taking. Imaging investigations and baseline and follow-up laboratory 

data were performed on each patient. IRBno:17101151. 

Results: Most patients were men in their sixth decade of life. It was discovered that 22% 

and 78% of patients, respectively, had received non-objective and objective responses. 

With low-risk ART and a HAP class of C or lower, most patients who experienced an 

objective response were female. In contrast, according to multivariate regression analysis, 

the low-risk ART score and HAP score > C were predictors of non-objective response. 

Conclusion: Various prognostic ratings could be applied to predict hepatic decompensa-

tion in TACE patients. Trans arterial chemoembolization was performed on hepatocellu-

lar cancer follow-up patients to determine response and post-trans arterial chemoemboli-

zation syndrome. Such findings should be confirmed by multicenter trials involving large 

numbers of patients. 

Keywords: Hepatic decompensation, hepatocellular malignancy, and transarterial che-

moembolisation. 

 

Introduction 

Despite the advent of curative therapeutic 

techniques like liver transplantation, surgical 

resection, and radiofrequency ablation, the 

prognoses for people with hepatocellular car-

cinoma (HCC) remain grim. The majority of 

HCC patients are not suitable candidates for 

these curative treatments due to their ad-

vanced disease stages and impaired liver 

function at the time of diagnosis [1, 2][3]. 

Tumor size, vascular invasion, CT criteria, 

Child-Pugh score, and health condition (con-

stitutional syndrome, performance status 

(PST)) were risk variables for the outcome 

[4]. 

The current study aimed to examine the re-

sults and side effects of TACE, including ra-

diological response, liver decompensation, 

and prognostic indicators in a subset of pa-

tients with cirrhosis who followed a well-

standardized procedure. (5) 

Post-embolization syndrome (PES) is a 

complication that commonly occurs after 

TACE. Patients with (PES) often present 

with symptoms such as fever, abdominal 

pain, and elevated liver enzymes typically 

24-72 hours after the procedure. (6) 

Patients And Methods  

Study setting& design 

Between 2020 and 2022, Al-Rajhi Univer-

sity Hospitals conducted a cohort study de-

sign. 

Patients 

According to Barcelona classifications 

with distinctive features in dynamic radiol-

ogy [5], 100 cirrhotic patients with
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HCC who were qualified for TACE were in-

cluded in this investigation. 

Inclusion criteria 

Anyone with liver cirrhosis and HCC and 

a Child-Pugh score was eligible to participate 

in the trial if they were qualified for the 

TACE procedure. 

Exclusion criteria: 

Any patient who met one or more of the 

following requirements was disqualified: he-

patic focal lesions other than HCC, patient 

with HCC not eligible for TACEs as vascular 

invasion and Child score not compatible with 

the procedure, HCC eligible for surgical re-

section or liver transplantation, and/or patient 

refusal. 

Methodology  

With the help of the initial laboratory re-

sults, the comprehensive clinical history tak-

ing was completed. The use of magnetic res-

onance imaging and contrast-enhanced com-

puted tomography was done. Additionally, 

the scores Hepatoma arterial chemoemboli-

zation prognosis (HAP score) and (6)Assess-

ment for retreatment with TACE (ART 

score) (7] were derived (table 1). 

Procedure for c-TACE 

TACE is an angiography suite-based in-

terventional radiology treatment. The 

Seldinger Technique is used to perform the 

surgery, which entails injecting 10 ml of lido-

caine (Xylocaine, AstraZeneca, Sweden) into 

the right groin and puncturing the common 

femoral artery to achieve percutaneous 

transarterial access. 

Follow-up 

Four weeks later, a clinical examination, 

lab tests, and an abdominal ultrasound (in-

cluding blood counts, liver function tests, 

prothrombin time and concentration, serum 

electrolytes, blood urea, and serum creati-

nine) were performed. 

According to HAP and ART scores, one 

month after the procedures, abdominal en-

hanced MRI with diffusion was performed in 

addition to CT abdominoplasty to evaluate 

the patient's response using modified re-

sponse evaluation criteria for solid tumors, 

which were divided into objective response 

(full or partial response) and non-objective 

response (stable or progressive disease) [8, 

9]. 

Statistical Analysis: 

With SPSS version 19, data input and 

analysis were carried out. Numbers, percent-

ages, means, and standard deviations were 

used to present the data. The Chi2 test was 

utilized to compare qualitative variables. The 

t-test for independent samples was used to 

compare two quantitative variables. Logistic 

regression analysis was used to find the pre-

dictors of non-objective response. When P < 

0.05, the P-value is considered significant. 

` 

According to (HAP and ART scores), pa-

tients were divided into two groups: those 

who had an objective response (OR)—com-

plete or partial—and those who had a non-

objective response (non-OR)—stable disease 

or advancing disease. Of the patients studied, 

22 (22%) exhibited non-OR, whereas the re-

maining 78 (78%) had OR  (Figure 1). 

Characteristics of the studied patients based 

on their responses (Table 3) 

Males comprised all patients without OR, 

while 12 (15.4%) of the 78 patients with OR 

were female, with significant differences be-

tween the two groups (p=0.04). Except for 

sex, there were no significant variations be-

tween the two groups' starting points. 

Baseline laboratory data among patients 

based on response (Table 4): 

Serum albumin and hemoglobin levels 

were both considerably higher in patients 

with OR (37.07 ± 6.15 vs. 31.81 ± 6.60 

(mg/dl); p< 0.001) and (13.30 ± 1.75 vs. 

11.61 ± 1.68 (mg/dl); p< 0.001, respec-

tively). 

Baseline radiological data and Child and 

MELD scores based on response (Table 5): 

Regarding the greatest diameter of the in-

jected focal lesion, there were no appreciable 

differences between the two groups based on 

response (5.39 ± 1.99 vs. 5.11 ± 1.89 (cm); 

p= 0.54). The majority of patients (90.5% in 

the non-OR group and 64.1% in the OR 

group, with significant differences between 

the two groups; p=0.01).  

Post-embolization syndrome (PES) and 

prognostic scores based on response (Table 

6, Figures 1,2): 
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Eight (36.4%) and twenty (26.7%) pa-

tients, respectively, developed PES among 

those with no OR and OR (p=0.04). Regard-

ing the HAscore, there was a significant dif-

ference between the two groups (p=0.04). 

With a significant difference between the two 

groups (p 0.001), the majority of patients 

with non-OR (81.8%) had a high-risk ART 

score, while the majority of patients with OR 

(71.8%) had a low-risk ART score. 

Predictors of non-objective response in the 

studied patients (Table 7): 

Based on the current investigation, we dis-

covered that high-risk ART (odds ratio=3.11) 

and HAP> C (odd's ratio=1.45) were the pre-

dictors for non-objective response in patients 

who underwent TACE. 

 

Legend of Tables: 

Table 1: Different prognostic scoring systems for TACE  

Scores Variables Prognostic stratifica-

tion 

HAP[6] - Albumin <35 g/L (1 point) 

- AFP >400 ng/dL (1 point) 

- Tumor diameter >7 cm (1 point) 

- Bilirubin >17 mmol/L (1 point) 

HAP A (score = 0) 

HAP B (score = 1) 

HAP C (score = 2) 

HAP D (score > 2) 

ART[7] - Absence of radiologic response (1 point) 

- AST increase >25% (4 points) 

- Child-Pugh increase: 

One degree (1.5 point) 

> 2 degrees (3 points) 

Low risk (score < 2) 

High risk (score > 2) 

TACE: trans-arterial chemoembolization; HAP: hepatoma arterial chemoembolization progno-

sis; ART: assessment for retreatment with TACE 

 

Table 2: Modified response evaluation criteria in solid tumors [8, 9]. 

Response Description 

Complete response Disappearance of any intra-tumoral arterial enhancement 

in all target lesions 

Partial response At least a 30% decrease in the diameters of viable target 

lesions was taken as a reference in the baseline sum of the 

diameters of target lesions. 

Stable disease Any cases that do not qualify for either partial response or 

progressive disease. 

Progressive disease An increase of at least 20% of the diameters of viable (en-

hancing) target lesions was taken as a reference, and the 

smallest sum of the diameters of viable (enhancing) target 

lesions was recorded since treatment started. 
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Table 3: Characteristics of the studied patients based on their responses: 

 Response P value 

Non-OR (n= 22) OR (n= 78) 

Age (years) 64.82 ± 9.01 64.67 ± 6.81 0.93 

Sex 

Male 

Female  

 

22 (100%) 

0 

 

66 (84.6%) 

12 (15.4%) 

0.04 

Diabetes mellitus  5 (22.7%) 32 (41%) 0.09 

Hypertension  2 (9.1%) 10 (12.8%) 0.76 

Aetiology of LC 

HCV 

HBV 

Cryptogenic  

 

22 (100%) 

0 

0 

 

71 (91%) 

1 (1.3%) 

6 (7.7%) 

0.34 

Data is expressed as frequency (percentage) and mean (SD). P value was significant if < 0.05. 

OR: objective response; LC: liver cirrhosis; HBV: hepatitis B virus; HCV: hepatitis C virus. 

Table 4: Baseline laboratory data among the studied patients based on response 

 Response P value 

Non-OR (n= 22) OR (n= 78) 

Hemoglobin (mg/dl) 11.61 ± 1.68 13.30 ± 1.75 < 0.001 

Leucocytes (103/ul) 6.03 ± 2.18 5.91 ± 2.34 0.82 

Platelets (103/ul) 147.41 ± 70.10 155.76 ± 45.45 0.95 

INR 1.13 ± 0.10 1.14 ± 0.13 0.78 

Bilirubin (mmol/l) 18.76 ± 11.15 16.57 ± 10.10 0.86 

AST (U/l) 68.32 ± 32.03 64.25 ± 37.67 0.65 

ALT (U/l) 54.86 ± 25.61 57.05 ± 34.22 0.78 

Albumin (mg/dl) 31.81 ± 6.60 37.07 ± 6.15 < 0.001 

Proteins (mg/dl) 69.79 ± 2.53 70.94 ± 4.34 0.96 

Urea (mg/dl) 9.08 ± 3.51 10.78 ± 6.53 0.24 

Creatinine (mg/dl) 0.71 ± 0.16 0.78 ± 0.16 0.06 

AFP (ng/ml) 1078.22 ± 941.45 995.85 ± 546.87 0.21 

Data expressed as frequency (percentage) mean (SD). P value was significant if < 0.05. OR: 

objective response; INR: international randomized ratio; AST: aspartate transaminase; ALT: 

alanine transaminase; AFP: alpha-fetoprotein. 

Table 5: Baseline radiological data and Child and MELD scores based on response 

 Response P value 

Non-OR (n= 22) OR (n= 78) 

Maximum diameter (cm) 5.39 ± 1.99 5.11 ± 1.89 0.54 

Number of focal lesions 1-2 1-2 --- 

Affected lobe 

Right lobe 

Left lobe 

 

19 (90.5%) 

2 (9.5%) 

 

50 (64.1%) 

28 (35.9%) 

0.01 

Child score 5.81 ± 0.85 5.63 ± 0.89 0.37 

Child class 

Class A 

Class B 

 

20 (90.9%) 

2 (9.1%) 

 

66 (84.6%) 

12 (15.4%) 

0.36 

MELD score  11.23 ± 1.23 11.55 ± 1.01 0.22 

Data expressed as frequency (percentage). P value was significant if < 0.05. OR: objective re-

sponse; MELD: a model for end-stage liver disease. 
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Table 6: Post-TACE syndrome and prognostic scores based on response 

 Response P value 

Non-OR (n= 22) OR (n= 78) 

Post-TACE syndrome  8 (36.4%) 20 (26.7%) 0.26 

HAP score 

A 

B 

C 

D 

 

2 (9.1%) 

10 (45.5%) 

7 (31.8%) 

3 (13.6%) 

 

30 (38.5%) 

24 (30.8%) 

20 (25.6%) 

4 (5.1%) 

0.04 

ART 

Low risk 

High risk  

 

4 (18.2%) 

18 (81.8%) 

 

56 (71.8%) 

22 (28.2%) 

< 0.001 

Data expressed as frequency (percentage). P value was significant if < 0.05. OR: objective re-

sponse; TACE: trans-arterial chemoembolization; HAP: hepatoma arterial chemoembolization 

prognosis; ART: assessment for retreatment with TACE. 

Table 7: Predictors of non-objective response among the studied patients: 

 Odd's ratio 95%CI P value 

Male sex 0.87 0.34-1.56 0.08 

Hemoglobin  1.01 0.76-2.22 0.22 

Right lobe affection  1.09 0.24-2.18 0.10 

High-risk ART 3.11 2.55-6.78 < 0.001 

HAP > C 1.45 1.22-3.01 0.01 

P value was significant if < 0.05. HAP: hepatoma arterial chemoembolisation prognosis; ART: 

assessment for retreatment with TACE; CI: confidence interval. 

 

Legend of Figures: 

55-year male patient with hepatitis C  liver 

cirrhosis, high AFP level, Child-Pugh class 

A5   with left hepatic lobe mass showing typ-

ical CT enhancement pattern of HCC with 

early arterial enhancement ( A) and washout 

in the delayed phase ( B), underwent TACE( 

C )  with follow up CT  after 1 month show-

ing complete response with good lipiodol en-

trapment and absent any residual arterial en-

hancement  (D). 
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Figure 1: HAP score among the studied patients based on response 

 

 

Figure 2: ART score among the studied patients based on response 
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Discussion  

With a focus on ART and HAP scores, we 

evaluated the predictive markers for response 

in patients with HCC who underwent TACE 

in the current study. 100 HCC patients were 

included in the trial and underwent TACE. 

In a prior trial, 194 patients with HCC 

were enrolled and received TACE; 126 

(64.9%) had an objective response, and 68 

(35.1%) did not [9]. The difference in popu-

lation, sample size, and selection bias may 

cause a higher incidence of non-OR in this 

study than ours. 

Our cases were mostly male and HCV-in-

fected, with mean ages in the sixth decade. 

This was consistent with a prior study that in-

cluded 70 patients, the majority of whom 

were male (68.5%), had a median age of 69 

years, and had cirrhosis as the cause in 50% 

of the cases [10]. 

Barman et al. (2014) analyzed 109 indi-

viduals in total. The median age of the pa-

tients was 48 years old, and 82% of them had 

chronic HCV infection. The largest lesion 

had a median size of 4 cm, was multilocular 

in 51% of cases, and had portal vein throm-

bosis in 3.6% of cases. The study showed that 

51% of patients fully recovered [11]. 

We found that men were significantly 

more common among patients with no objec-

tive response despite other demographic data 

showing no differences between the two 

groups. Non-OR was higher in men but did 

not differ statistically significantly from 

women, according to Wang et al. (2021) [9]. 

The current study's findings showed that 

individuals with non-OR had significantly 

lower levels of albumin and hemoglobin than 

patients with an objective response. The al-

bumin level and tumor load were the two 

most effective indicators in creating a re-

cently published HAP score. One of the most 

significant indicators of liver function is al-

bumin level [12]. 

According to Barman et al. (2014), the 

frequency of TACE operations (OR 0.43; p = 

0.023), TNM stage (OR 0.43; p = 0.006), and 

lesion size per cm (OR 0.78; p = 0.029) were 

all independent predictors of complete re-

sponse [11]. Only AST increase (>46%) and 

ALT increase (>52%) were revealed to be 

predictors for non-objective response in a 

prior study's multivariate regression analysis 

of patient characteristics, tumor burden, and 

laboratory data [10]. 

Pinato et al. (2016) showed that the HAP 

score is a trustworthy predictor of both short- 

and long-term mortality, supporting a more 

suitable usage in the initial selection of 

TACE patients. We advise utilizing the ART 

score, a more reliable tool for sequential risk 

assessment, to determine patients' suitability 

before retreatment after initial TACE [13]. 

This study has many significant limita-

tions, including small sample size, the draw-

backs of single-center retrospective data, the 

absence of individuals from other popula-

tions, and the patients who had decompen-

sated cirrhosis and died. To further confirm 

these findings, multicenter prospective stud-

ies including a larger HCC patient population 

are required as the data at this level are pre-

liminary. 

Conclusion 

HAP and ART scores, which are prognos-

tic scores, can be used to predict decompen-

sation after TACE. Furthermore, long-term 

follow-up research is required to fully expose 

its clinical significance for enhancing HCC 

patients' overall survival. High-level medical 

information integration into prediction sys-

tems is another potential route for future 

model improvement. 
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