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Abstract

Background and Aims—Evidence continues to accumulate regarding the association between 

health related quality of life (HRQL) and survival across chronic diseases. The aims of the present 

study were to investigate the prognostic value of HRQL in patients with hepatocellular carcinoma 

and cholangio carcinoma after adjusting for sociodemographic, disease-, and treatment-related 

factors.

Methods—A total of 321 patients diagnosed with hepatocellular or cholangio carcinoma were 

administered the Functional Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep) 

instrument. Cox regression and Kaplan Meier survival analyses were performed to test the 

association between the five domains of HRQL and survival.

Results—Using Cox regression, overall HRQL was found to be significantly associated with 

survival (p=0.003), after adjusting for demographic, disease-specific factors and treatment. 

Subscales of the FACT-Hepatobiliary, including the physical well-being (p=0.02) and the 

Symptoms and Side Effects subscale (p=0.05), were also found to be significantly associated with 

survival after adjusting for demographic, disease specific factors, and treatment.
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Conclusion—Health related quality of life was found to be prognostic of survival in patients 

with hepatocellular and cholangio carcinoma while covarying for demographic, disease-specific 

factors, and treatment. Stratifyng patients based on HRQL when testing novel treatments may be 

recommended.

Introduction

Evidence is accumulating in regard to the prognostic value of health related quality of life 

(HRQL) across chronic illnesses.1–25 The value of HRQL in predicting survival has been 

most extensively studied in oncology.6–25 With a single published exception,1 studies 

consistently show that higher HRQL is associated with longer survival across cancer 

types.3–24 In addition to overall HRQL, specific symptoms such as anorexia, nausea, 

weakness, and appetite have been found to be significant predictors of survival in advanced 

cancer.2–4

It is unclear whether HRQL holds similar prognostic value for survival in patients diagnosed 

with advanced cancer such as hepatocellular (HCC) and cholangio carcinoma (CCC) as 

these cancer types present at diagnosis at advanced stages and often with a poor prognosis. 

Poon and colleagues began to address the association between HRQL and survival in 

patients with resectable HCC, which have a better prognosis than those who cannot undergo 

surgical interventions.5 The majority of cases of HCC and CCC in the U.S. present at 

advanced stages and are unresectable (≥80%). No study to date has tested the link between 

HRQL and survival in patients who are unresectable and who do undergo surgical 

intervention to treat HCC and CCC. This is an important omission in the literature, as it is 

expected that the incidence of hepatocellular carcinoma will double in the next decade due 

to the increased incidence of hepatitis C and the majority of patients will be those who 

cannot undergo surgical resection or transplantation.6 Moreover, quality of life is of 

particular importance in this cancer population due to the modest survival benefits reported 

with available treatments.7, 8

Limitations of previous research concerning the HRQL as a prognostic indicator for survival 

in cancer has (1) assumed that the relationship between HRQL and survival is linear, (2) has 

not included all the data in the analyses (e.g., only used data in upper and lower quartiles of 

overall HRQL scores), (3) utilized general HRQL instruments rather than disease-specific 

instruments,2–4,9–14 and/or (4) specific to this patient population only included patients who 

were eligible for surgical intervention and, as a result, had better prognosis. The study will 

also examine whether each of the domains of a disease-specific instrument measuring 

HRQL is associated with survival. It was expected that overall HRQL would remain a 

prognostic indicator of survival, despite the poor prognosis associated with HCC and CCC. 

The symptom and side effect domain of the FACT-Hep was also expected to be associated 

with survival. All available data were analyzed and linear and non-linear relationships 

between HRQL subscale scores and survival were explored.
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Methods

Design

The study was prospective in design and data was collected between August 2000 and 

September 2009.

Participants

Three hundred and twenty-one patients diagnosed with hepatocellular (HCC) or cholangio 

carcinoma (CCC) were recruited from the University of Pittsburgh Medical Center. 

Inclusion and exclusion criterion specified that (1) the patient was diagnosed with 

radiographic or biopsy proven HCC or CCC, (2) was 18 years or older, and (3) fluent in 

English; (4) no evidence of suicidal or homicidal ideation, hallucinations, or delusions; or 

(5) patient did not undergo orthotopic liver transplant. Patients included in this study were 

recruited as part of ongoing psychosocial research (NCIK07CA118576; NCIR21CA127046; 

American Cancer Society) and inclusion was not based on treatment.

Sociodemographic, Disease-Specific Factors, and Treatment

Sociodemographic, disease, and treatment-specific information was collected from medical 

records. Survival was assessed from the data of diagnosis until death and then recorded in 

days. If the patient was lost to follow-up, the patient’s date of death was obtained through 

the Social Security Death Index.

Instruments/Assessment

The Functional Assessment of Cancer Therapy-Hepatobiliary (FACT-Hep)15 was used to 

assess changes in symptoms and side effects of treatment. The FACT-Hep includes both the 

FACT-General16 (a 27-item instrument that measures four dimensions of quality of life) and 

a module with 18 items specific to hepatobiliary disease15. The FACT-G has four subscales 

including a physical (PWB), social and family (SFWB), emotional (EWB), and functional 

well-being (FWB). The hepatobiliary module includes items that pertain to symptoms of the 

disease as well as side effects of the treatment. The FACT is one of the most widely utilized 

quality of life questionnaires in clinical trials for new cancer treatments and both the FACT-

G, as well as the FACT-Hep, have been demonstrated to be valid and reliable 

instruments.15,16

Procedure

The study received Institutional Review Board approval and patients provided written 

informed consent prior to their participation. Upon receiving written consent, patients were 

administered a battery of questionnaires including the FACT-Hepatobiliary by a clinical 

psychologist. The patient’s HRQL was assessed at the time of diagnosis and patients were 

followed until death or until lost to follow-up.

Data Analysis

The data were analyzed using SPSS v.21. Descriptive statistics were performed to describe 

sociodemographic, disease, and treatment specific characteristics of the sample. Cox 
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Regression analyses was employed and all available sociodemographic (i.e., age, gender); 

disease-specific variables (i.e., Model End Stage Liver Disease [MELD] score, tumor size, 

number of lesions, vascularity of lesion, vascular invasion); and treatment were entered into 

the equation followed by the overall HRQL score, as well as the five domains of the FACT-

Hep (e.g., physical well-being, emotional well-being).

Results

Three hundred and forty-five patients were approached for participation in the present study. 

Of the 345 patients, 321 (93%) patients agreed to participate in the study. There were no 

significant differences between those patients who agreed to participate versus those who 

refused to participate on sociodemographic, disease or treatment-related factors. The 

majority of the sample was male (76%), which is relatively consistent with the 2:1 ratio 

often observed in this cancer type in North America and Europe.30 The mean age was 65 

years (range 27 to 94 years). The median survival was 268 days and 71% of the patients had 

died at the time of analyses. Further details of the sociodemographic, disease, and treatment-

related characteristics of this sample can be found in Table 1.

Cox regression analyses were performed to test a model that included all available 

sociodemographic, disease-specific variables, treatment type, and HRQL on survival. None 

of these significantly predicted survival in the present study. Overall HRQL was found to be 

significantly associated with survival after adjusting for demographic, disease-related, and 

treatment type (p=0.03). See Table 2 and Figure 1.

Additional subscales of the FACT-Hepatobiliary were also found to be associated with 

survival including the physical well-being (p=0.02) and symptoms and side effects (HepCS) 

subscale (p=0.03) after adjusting for demographic and disease specific factors. See Table 3–

4.

Discussion

Consistent with prior research, overall HRQL was found to be associated with survival in 

patients diagnosed with HCC. Using all available data, a linear relationship was found 

between overall HRQL and survival. Patients reporting the highest level of overall HRQL 

were found to have the longest survival followed by those in the middle and lowest tertile of 

overall HRQL. A similar pattern was observed between symptoms and side effects subscale 

of the FACT-Hepatobiliary with high levels of symptoms and/or side effects being 

associated with decreased survival. Recent research has begun to explore the association 

between symptom clusters (e.g., sickness behavior) and associated biomarkers such as 

cytokines.17 Although further research is needed to understand the possible association 

between symptoms, underlying biological mechanisms and disease progression; the results 

of the present study reflect a possible association between symptoms and side effects of 

treatment for HCC and survival.

As would be expected, trends toward significance were observed, where patients who had 

low levels of physical and functional well-being also experienced increased mortality. 

Consistent with prior research including studies performed our team, 28,31,42–47 a trend 
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toward significance was observed between emotional well-being and survival, in which low 

levels of reported emotional well-being were found to be associated with increased 

mortality. One possible explanation to explain the association between depression and 

survival may include immune system dysregulation, which has been previously reported by 

this team.45

The present study addressed the limitations of prior research including adjusting for 

sociodemographic (e.g., age, gender), disease (e.g., tumor size, vascular invasion), and 

treatment-related predictors in the model that tested the association between HRQL and 

survival. The investigators used all available data and analyzed linear and non-linear 

relationships between HRQL and survival. A disease-specific HRQL instrument was also 

employed in the present study and the sample included patients who were not recommended 

for treatment as well as those who received surgical and nonsurgical intervention for 

hepatocellular carcinoma.

The limitations of the present study included the small number of patients treated with 

surgical interventions. However, Poon and colleagues only included patients who underwent 

resection and reported similar results in that HRQL was predictive of survival in a cohort of 

resectable HCC patients.24 The large confidence intervals observed in the Cox regression 

analyses for the treatment variables may reflect a less precise hazard ratio. However, 

secondary to the multiple studies across cancer types as well as the results reported by Poon 

and colleagues, we have confidence that the association between HRQL and survival is 

likely accurate across treatment types.24 The MELD score was included in the model as this 

is the staging system used at our center. If a different staging system was included in the 

model (e.g., TNM, CLIP) it may have resulted in differential findings. Finally, we did not 

include those patients who underwent liver transplantation due to the small number of 

patients (<10%) and significant difference in survival rates between those who undergo liver 

transplantation versus those who undergo resection, radiofrequency ablation and/or regional 

chemotherapy or radiation. It is possible that the findings may be different if these patients 

were included in the analyses.

Research continues to mount regarding the prognostic value of HRQL. Accordingly, future 

research in the area of HRQL and survival should explore possible mediating and 

moderating variables between HRQL and survival. Only until recently have randomized 

controlled trials become possible due to the modest benefits many previous treatments 

offered to this patient population. With the advent of Nexavar and combinations of drugs 

using TACE, the increase in randomized controlled trials testing the efficacy of novel 

treatments in patients with hepatocellular carcinoma may rise. Baseline HRQL may 

facilitate the stratification of patients to treatment arms in clinical trials or the interpretation 

of results of clinical trials testing the efficacy of novel treatment strategies for this patient 

population. Outside the context of a clinical trial, baseline HRQL may also facilitate clinical 

decisions regarding treatment options for patients diagnosed with hepatocellular carcinoma.
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Table 1

Sociodemographic, disease-, and treatment-related characteristics of sample

Male (n, %) 217 (76)

Age (years)

  Mean (range) 65 (27–94)

Model for End Stage Disease (MELD)

  Mean (range) 10 (6–26)

Tumor Size (cm)

  Mean (range) 6.6 (1–20)

Number of Lesions

  Mean (range) 3.4 (1–6)

Vascular invasion (n, %) 104 (41)

Vascularity (n, %)

  Hypovascular 46 (20)

  Hypervascular 177 (76)

  Mixed 11 ( 5)

Treatment

  No Treatment 15 (5)

  TACE 153 (54)

  90-Yttrium 82 (29)

  Radiofrequency Ablation 9 (3)

  Resection 26 (9)
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