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Introduction

Frailty is characterized by a loss of ability to adapt 
to stress as a result of diminished functional reserves 
(Angulo et al., 2016). The decline is a result of multisystem 
involvement and increases the risk of poor outcomes 
(Fried et al., 2001). The prevalence of frailty is about 
10% in the general population who aged 65 and over 
and 25-40% in those aged more than 85 (Collard et al., 
2012; Lee et al., 2016; Kojima et al., 2017). It has become 
increasingly established as an important health issue in 
older adults and in cancer. 

Frailty is common but not limited to advanced age. 
Younger patients, especially those with cancer, can have 
frailty as well. Both the disease and its treatments could 
be the additional stressors that increase the risk of adverse 
events (Ethun et al., 2017). It is one of the important issues 
in cancer patients who are undergoing surgery, radiation, 
and chemotherapy (Kristjansson et al., 2010; Handforth 
et al., 2015; Ethun et al., 2017). Frail patients are more 
likely to develop postoperative complications, adverse 
events from chemotherapy, shorter progression-free and 
overall survival (Handforth et al., 2015; Gani et al., 2017).

Biliary tract cancer is an aggressive liver tumor with 
poor survival outcome. Patients usually suffer from 
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obstructive jaundice, malnutrition, and abdominal pain. 
The benefit of chemotherapy is modest (Sookprasert et 
al., 2012). Better knowledge of frailty in this setting will 
guide the treatment decisions to balance the risk and 
benefit of chemotherapy in biliary tract cancer. This study 
aimed to study the prevalence and factors associated with 
frailty in patients with biliary tract cancer who received 
chemotherapy.

Materials and Methods

This prospective study included biliary tract cancer 
patients who were planned to receive chemotherapy at the 
chemotherapy unit, Khon Kaen University, Thailand from 
January 2016 to September 2017. All patients were Eastern 
Cooperative Oncology Group (ECOG) performance 
status of 0-1. Patients were excluded if they had other 
active medical illnesses and patients who were unable to 
perform the Dual-energy X-ray absorptiometry (DXA) or 
conditions that would affect the DXA results.

Definition
Frailty syndrome

Frailty syndrome was defined by the FRAIL scale, 
which is a validated screening tool (Abellan van Kan et 
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al., 2008). It consists of a 5-item scale:
F: Fatigue (feeling exhausted most of the time)
R: Resistance (limitations climbing 1 flight of stairs)
A: Ambulation (inability to walk alone for 100 m)
I: Illness (five to 11 of these diseases: hypertension, 

diabetes mellitus, cancer, chronic lung disease, heart 
attack, congesting heart failure, angina, asthma, arthritis, 
stroke, kidney disease)

L: Loss of weight (unintentional weight loss of >5% 
over a past year)

One score was for each question. Patients who scored 
one or two were defined as pre-frail, while those who had 
three or more of the five criteria were defined as frail.

Instruments
Dual-energy x-ray absorptiometry (DXA) (General 

Electric [Lunar-Prodigy] model) was used to measure 
muscle, fat, and bone mass. 

Sample size calculation
Sample size calculation was based on the primary 

objective of the study. Since there was no study regarding 
the prevalence of frailty in cholangiocarcinoma patients 
receiving chemotherapy, the estimated prevalence of 
13% was derived from a previous study in colon cancer 
(Kristjansson et al., 2012). With the confidence of 95%, 
the estimated sample size was 68. 

Statistical analysis
Baseline and clinical characteristics were analyzed 

using descriptive statistics. To compare the differences 
in numbers and proportions between frail and fit groups, 
Wilcoxon rank sum and Fisher’s exact tests were applied.

Factors associated with frailty were evaluated with 
univariate logistic regression analysis. All clinically 
significant variables were included in subsequent 
multivariate logistic regression analyses. Factors in the 
final model were predictors for frailty if the p-value 
was less than 0.05. Analytical results were presented as 
adjusted odds ratio (OR) and 95 % confidence intervals. 

Survival analysis was performed using the 
Kaplan-Meier method and log-rank test. All data analysis 
was performed using STATA software (StataCorp LP, 
College Station, TX, USA). This study was approved by 
the Khon Kaen University Faculty of Medicine Ethics 
Committee as instituted by the Declaration of Helsinki 
(Number HE581333).

Results

A total number of 75 biliary tract cancer patients 
were included. The prevalence of frailty and pre-fail state 
according to FRAIL scale was 12% (9 cases) and 60% (45 
cases). Prevalence of frailty syndrome increased with age; 
7.8%, 15%, and 50% in patients aged <65, 65-74, ≥75 
years respectively (Figure 1).

Frail patients had a mean age of 64.22 years and a 
mean body mass index (BMI) of 23.20 kg/m2; 6 of the 
patients were male. The not frail subjects had a mean 
age of 58.56 years and a mean BMI of 21.43 kg/m2; 52 
subjects were male (Table 1). The frail group had a history 

of liver surgery significantly more than the control group 
(66.67% vs 30.30%). 

After adjustment by multivariate logistic regression, 
the final model was comprised of four factors (Table 2). 
Three factors were associated with frailty syndrome, 
including old age, high BMI, and history of liver surgery. 
The adjusted ORs of the factors were 1.12 (95%CI: 1.01, 
1.24), 1.28 (95%CI: 1.01, 1.64), and 6.16 (95%CI: 1.11, 
34.16), respectively.

Factors Frail 
(n=9)

Not frail 
(n=66)

p-value

Age, years 64.22 (8.42) 58.56 (8.56) 0.066
Male, n (%) 6 (66.67) 52 (78.79) 0.415
Weight, kg 59.89 (8.68) 56.38 (8.90) 0.270
Height, m 161.11 (6.01) 162.30 (6.28) 0.593
BMI, kg/m2 23.20 (4.07) 21.43 (3.37) 0.155
Muscle mass, (kg) 38.84 (6.33) 46.13 (43.60) 0.620
Fat mass, (kg) 16.43 (7.34) 12.61 (6.85) 0.124
White blood cell 
count, cells/mm3

8155 (3542) 8631 (3689) 0.717

Stage IV, n (%) 8 (88.89) 56 (84.85) 0.663
Liver surgery, n (%) 6 (66.67) 20 (30.30) 0.032*

Table 1. Comparison of Clinical Factors between Patients 
without and with Frailty Syndrome

BMI, body mass index

Factors Crude OR (95% CI) Adjusted OR (95% CI)
Age 1.080 (0.992, 1.176) 1.120 (1.011, 1.240)
BMI 1.149 (0.947, 1.395) 1.285 (1.005, 1.643)
Female 1.857 (0.412, 8.376) 1.951 (0.328, 11.594)
Liver 
surgery 4.600 (1.045, 20.247) 6.160 (1.111, 34.160)

OR, odds ratio; CI, confidence interval; BMI, body mass index

Table 2. Univariate and Multivariate Logistic Regression 
Analyses of Factors Associated with Frailty Syndrome

Figure 1. Prevalence of Frailty Syndrome According to 
Age-Group
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The prevalence of frailty in this study was comparable 
to other studies using the same phenotype model reported 
in gynecological patients and those older patients who 
underwent surgery (Courtney-Brooks et al., 2012; 
Kristjansson et al., 2012). It is less common compared 
to the systematic review which included patients with 
all primary sites (Handforth et al., 2015). The possible 
explanation is the differences in study population because 
this study included patients with all ages and only patients 
who were suitable for chemotherapy; implying good 
ECOG performance status, while other studies included 
older adults with various functional statuses.

Older age suggests a high risk of frailty similar to 
several studies both in cancer and non-cancer patients. 
Patients who underwent liver surgery had a high risk 

As shown in Figure 2, frailty syndrome is not associated 
with poor survival outcome. The median survival time in 
frail patients were comparable to fit patients; 13.7 vs 12.9 
months (HR 0.86; 95%CI 0.36-2.02). Nevertheless, for fit 
patients, those who received carboplatin-based regimen 
had significantly shorter survival compared to those who 
received cisplatin-based chemotherapy (Figure 3); 8.5 vs 
14.7 months (HR 2.30; 95% CI 1.19-4.47, p-value 0.013).

Discussion

Frailty syndrome is common in biliary tract cancer 
patients. The prevalence of frailty in the cohort was 12%. 
Older age, higher BMI, and history of liver surgery were 
independent factors associated with frailty.

Figure 2. Survival Curve Comparing Fit and Frail Patients

Figure 3. Survival Curve Comparing Cisplatin and Carboplatin-Based Chemotherapy in Fit Patients
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for frailty syndrome, vice versa; frailty is the risk for 
postoperative morbidity and worse outcome (Wagner et 
al., 2016; Gani et al., 2017). Therefore, there should be 
screening for frailty as a preoperative risk assessment.

Obesity is the main risk factor for frailty. For each 
1 mg/m2 BMI increase, risk factors for frailty increased 
by 1.3 times. This result is supported by many published 
data on community-dwelling adults (Sheehan et al., 2013). 
Even though high-fat mass is another factor indicating 
frailty, it is not an independent factor after adjustments are 
made for other factors. These data suggest that obesity is 
important in frailty but not only just high-fat mass. There 
are other factors or consequences of obesity leading to the 
inability to adjust to stressors such as nutritional status, 
physical activity, inflammation that were not measured 
in this study.

Frailty is associated with a worse survival outcome 
in patients with various malignancies (Handforth et al., 
2015). However, it is not a risk factor for survival in 
biliary tract cancer with good ECOG performance score. 
The aggressiveness of the tumor and poor response to 
chemotherapy and low prevalence of frailty might be the 
potential causes.

From the pooled analysis,  platinum-based 
chemotherapy with gemcitabine resulted in the highest 
response rate (Glimelius et al., 1996). Cisplatin and 
gemcitabine chemotherapy is currently the standard 
regimen for improved survival compared to gemcitabine 
alone for advanced biliary tract cancer (Valle et al., 
2010; Valle et al., 2016). However, there is no head-
to-head comparison between cisplatin-based and 
carboplatin-based regimen. In this study, we found 
that in fit patients, those who received cisplatin-based 
chemotherapy resulted in better survival outcome 
compared to the carboplatin-based regimen. On the 
contrary, the difference in mortality between the two 
regimens was not observed among frail patients. Given 
that cisplatin has more side effects; we would suggest 
cisplatin for only “fit” patients. 

The strength of this study was that all of the patients 
were biliary tract cancer and ECOG performance status 
of 0-1, reducing confounding from primary tumor and 
performance status which are important risk factors for 
frailty. The results of this study, however, would be more 
notable if the nutritional status and frailty assessment 
before liver surgery were measured.

In conclusion, frailty is prevalent among biliary tract 
cancer patients receiving chemotherapy. Old age, high 
BMI, and history of liver surgery were associated with 
frailty syndrome. Elderly patients should be carefully 
evaluated for frailty syndrome in addition to performance 
status.
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