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Abstract
Older patients are underrepresented in oncological clinical trials. The incidence of hepatopancreaticobiliary (HPB) malig-
nancies is higher in older patients, but data on outcomes are lacking. This study assessed patient outcomes in those < 80 
and ≥ 80 years with a HPB malignancy seen at a tertiary referral centre, The Christie NHS Foundation Trust. Data on 
patients with a HPB malignancy were collected retrospectively between 2012 and 2017 via on-line case-note review. Sur-
vival was calculated using the Kaplan–Meier method and prognostic factors using log-rank analysis. Of 1421 patients, 
10% were ≥ 80 years. Of patients < 80 and ≥ 80 years, 56% and 57% had pancreas cancer, 39% and 36% biliary tract cancer, 
and 5% and 7% had hepatocellular carcinoma, respectively. Amongst patients ≥ 80 years, 75% had an Eastern Cooperative 
Oncology Group performance status (ECOG PS) 0–2. Patients ≥ 80 years had higher rates of comorbidity; 28% received 
systemic anti-cancer therapy (SACT), compared with 62% of patients < 80 years. Best supportive care (BSC) was instituted 
in 44% of older patients, compared with 13% in those < 80 years. Of patients ≥ 80 years who received SACT, 82% received 
monotherapy. Median overall survival (OS) for patients receiving palliative SACT was 10.07 months (95% CI 8.89–11.08) 
and 10.10 months (95% CI 6.30–12.30) in patients < 80 and ≥ 80 years, respectively, p 0.41; ECOG PS (p < 0.001) was 
prognostic for OS in older patients but Adult Comorbidity Evaluation-27 comorbidity score (p = 0.07, when comparing 
groups of ACE score ≤ 1 and > 1) was not. Baseline factors were similar in both age cohorts, but more comorbidities were 
present in older patients. Older patients were less likely to receive SACT, but when they did, they had an equivalent benefit 
in OS to younger patients.
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Introduction

It is well recognised that despite people aged over 75 years 
representing 31% of all patients with cancer, older patients 
are underrepresented in clinical trials [1]. In fact, those aged 
over 75 years represent only 9% of oncological clinical trial 
participants, and data suggest that only 25.7% of people aged 
over 80 years are treated with systemic anti-cancer therapy 
(SACT), which is the lowest of all age groups [1, 2]. It has 
been reported that older adults with good performance sta-
tus have a better overall survival (OS) when treated with 
anti-cancer surgery and treatment regimens than their lower 
performing younger counterparts [3, 4], although the defi-
nition of an older patient varies amongst studies. Histori-
cally, 65 years has been considered the cut-off for defining 
“elderly”, and is still the accepted definition according to 
guidelines [5], without reference to patient fitness. Clearly 

These data were presented in part at the International Society of 
Geriatric Oncology Conference in 2017 in Warsaw, Poland.

A. R. Lewis and C. Cipriano contributed equally to this 
manuscript.

 *	 M. G. McNamara 
	 Mairead.McNamara@christie.nhs.uk

1	 The Christie NHS Foundation Trust, Manchester, UK
2	 University of Manchester Medical School, Manchester, UK
3	 Division of Cancer Sciences, University of Manchester, 

Manchester, UK
4	 Department of Medical Oncology/Division of Cancer 

Sciences, The Christie NHS Foundation Trust/University 
of Manchester, Manchester M20 4BX, UK

http://orcid.org/0000-0002-2272-3678
http://crossmark.crossref.org/dialog/?doi=10.1007/s12032-019-1310-0&domain=pdf


	 Medical Oncology           (2019) 36:85 

1 3

   85   Page 2 of 9

this has significant limitations given wide variations between 
biological and chronological age across many populations. 
Indeed, many studies now use 70 or 75 years as a cut-off 
in view of increasing life expectancy and improving fitness 
[3, 4, 6, 8]. Older adults can also have a comparable sur-
vival and tolerance of treatment when compared to younger 
patients with the same malignancy [6–15]. However, data on 
treatment of the older patients with a diagnosis of a Hepato-
pancreaticobiliary (HPB) malignancy are limited [16]. Due 
to the paucity of data available in the ≥ 80-year-old age 
group particularly, this study focused on this age category.

Hepatopancreaticobiliary malignancies include hepato-
cellular carcinoma (HCC), pancreatic ductal adenocarci-
noma (PDAC) and biliary tract cancers (BTCs) (including 
intra- and extra-hepatic cholangiocarcinoma, gallbladder and 
ampulla of Vater tumours), and overall these are a rare group 
of malignancies.

Studies have reported that there are similar toxicity 
events experienced by older patients receiving SACT for 
PDAC compared to those aged < 65 years [17]. One study 
looking at those aged ≥ 75 years receiving gemcitabine for 
PDAC in the advanced setting reported a median OS in those 
aged ≥ 75 years of 9.1 months, which was comparable to the 
survival reported in younger patient groups [18].

Biliary tract cancers have poor prognoses and the inci-
dence of BTC in older patients is two times higher than 
in younger patients [14]. The 5 years OS of patients with 
BTC (across all stages) has been reported as 40% for 
those < 50 years compared to a survival of approximately 
10% in those aged 70–89 years [19].

As data are limited on the treatment practices in patients 
aged ≥ 80 years with a HPB malignancy, this study assessed 
what treatment was offered to older patients and examined 
the outcomes of patients presenting with these diagnoses to 
a tertiary referral centre.

Materials and methods

Patients with any HPB malignancy (all stages) seen at The 
Christie NHS Foundation Trust over a 5-year period from 
January 2012 to January 2017 were included.

Those patients whose malignancy could not be defined 
specifically as PDAC, BTC or HCC were not included 
(patients with neuroendocrine tumours of these sites were 
also excluded). Patients aged ≥ 80 years whose disease was 
considered benign were also excluded. Patient selection is 
summarised in Fig. 1.

Demographic data were initially extracted retrospectively 
from case notes. Chemotherapy regimens for each patient 
were identified via the institutional chemotherapy prescrip-
tion system. The number of cycles administered and reasons 

for non-completion were extracted from prescribing systems 
and patient notes.

For comparisons in relation to SACT records, data were 
recorded on patients receiving treatment for PDAC and 
BTCs. Because there were no patients aged ≥ 80 years with 
HCC who received sorafenib in this cohort study, patients 
with HCC were not included in the analyses of palliative 
SACT.

Eastern Cooperative Oncology Group Performance status 
(ECOG PS) was assessed by the physician at initial patient 
review. A comorbidity score was also recorded during the 
initial consultation with the patient, using the Adult Comor-
bidity Evaluation-27 (ACE-27) score [20]. This score is cal-
culated based on both number and severity of comorbidities; 
hence, an increasing score correlates with either increasing 
frequency of minor comorbidities or a potentially smaller 
number of more serious conditions.

Median follow-up time was calculated from the date that 
the patient was first seen at The Christie up to the date of 
their last outpatient appointment or death from any cause.

Overall survival was calculated using the date of diagno-
sis, up to the point of last contact: either date of death or date 
of their last contact for patients still alive at time of analysis. 
Survival was calculated using the Kaplan–Meier method and 
the Cox Proportional Hazards model was applied to assess 
the association between prognostic factors and survival 
outcome. Log-rank tests for equality of survivor functions 
were performed. A p value of < 0.05 was considered sta-
tistically significant. Univariate and multivariable analyses 
were applied. In the multivariable analysis of the < 80-year-
old dataset, time-dependent covariate was implemented in 
order to keep the validity of the Cox PH model. Log–log 
plot of survival and the scaled Schoenfeld residuals test were 
applied to assess the appropriateness of proportional hazard 
assumption. This study was approved by the internal review 

Fig. 1   Flow diagram of patient selection
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board of The Christie NHS Foundation Trust, the Clinical 
Audit Committee (reference 17/1923). The data analysed 
were a retrospective, anonymised dataset.

Results

Patient demographics

Of 1421 patients with a HPB malignancy seen between Janu-
ary 2012 and January 2017, 142 (10%) were aged ≥ 80 years. 
In both age groups (< 80 and ≥ 80 years), there were similar 
numbers of female and male patients. Primary disease site 
in both age groups were similar; in patients aged ≥ 80 years, 
57% had pancreatic cancer, 36% had BTC, 7% had HCC, and 
these rates were comparable with younger patients (Table 1).

Eastern Cooperative Oncology Group Performance status 
(ECOG PS) was ≤ 2 in 86% of patients (N = 1108) < 80 years 
and in 76% (N = 108) of patients ≥ 80 years. The proportion 
of patients with an ECOG PS of 2 compared to 0–1 was 
higher in the group aged ≥ 80 years (p = 0.001).

Of patients aged < 80 years, 77% had an ACE-27 score 
encompassing no or mild comorbidities, compared with 69% 
of patients aged ≥ 80 years (p = 0.041).

More patients aged < 80 years presented with stage 4 dis-
ease; 39% of patients aged < 80 years presented with stage 
1–3 disease and 60% with stage 4 disease (data unavailable 
in < 1%). In comparison, 52% of patients aged ≥ 80 years 
presented with stage 1–3 disease, and 37% with stage 4 
disease (data unavailable in 11%). Patient characteristics 
and primary disease sites included are detailed further in 
Table 1.

Patient management

The most prescribed management pathway in both age 
groups was either palliative SACT or Best Supportive Care 
(BSC). Numerically, more patients < 80 years received cura-
tive treatment than in the ≥ 80-year-old group. In the group 
aged ≥ 80 years, one patient was offered neo-adjuvant SACT 
and 10 patients were referred for consideration of adjuvant 
treatment; 3 were offered adjuvant SACT, with < 3% of the 
total group of patients aged ≥ 80 years proceeding to com-
mence SACT, as part of a potentially curative treatment 
pathway (adjuvant/neo-adjuvant SACT plus surgery). In 
comparison, 9% of patients aged < 80 years commenced 
treatment as part of a curative intent treatment pathway and 
of these, 7% received adjuvant SACT and 2% received neo-
adjuvant SACT.

Fewer older patients received palliative SACT (26%) 
compared to the younger group (53%) (p < 0.001). More 
patients in the ≥ 80-year-old group received BSC as initial 
management, compared to patients < 80 years, 44% versus 

13%, respectively (Fig. 2). Treatment was declined by 3 (2%) 
patients aged ≥ 80 years and 6 patients < 80 years (< 1%).

Of the patients aged ≥ 80 years who did receive SACT, 
82% received single-agent and 18% double-agent regimens. 
Single-agent gemcitabine was the most common regimen 
received amongst older patients and cisplatin and gem-
citabine the most common combination. The majority of 
patients aged ≥ 80 years, who received chemotherapy, did 
not complete all planned doses (72%). This is comparable to 
patients aged < 80 years, where 70% of patients did not com-
plete all planned doses. The most frequent reasons for non-
completion in both groups were toxicity, disease progres-
sion and deteriorating PS. Twenty-three percent of younger 
patients and 21% of the older patient group stopped SACT 
due to toxicities. Of patients aged ≥ 80 years, who stopped 
treatment due to toxicities, 50% of these stopped receiving 
SACT after one cycle of therapy (11% of the group who 
did not complete SACT). The median number of cycles of 
SACT administered was 3 for patients aged ≥ 80 years old 
with PDAC and BTCs and in the < 80 year age group, the 
median number of cycles received was 4. The reasons for 
non-completion of planned SACT are detailed in Table 2. 

Patient survival

When assessed by disease site across all stages, survival 
was worse in patients aged ≥ 80 years, as detailed in Table 3. 
However, when survival was assessed according to treatment 
type prescribed (comparing BSC and palliative SACT), there 
was no significant difference in survival between the two 
cohorts (< 80 and ≥ 80 years). Median OS for all patients 
(all disease sites) in patients aged < 80 years receiving pal-
liative SACT was 10.07 months (95% Confidence interval 
[CI] 10.89–11.08) and 6.36 months with BSC (95% CI 
4.26–7.77), p = 0.003. For all patients aged ≥ 80 years who 
received palliative SACT, the median OS was 10.10 months 
(95% CI 6.30–12.30), and with BSC was 6.36 months (95% 
CI 3.77–7.67), p = 0.0098. When comparing the median OS 
for patients aged < 80 and ≥ 80 years receiving palliative 
SACT, there was no significant difference, p = 0.41. These 
data are detailed in Table 3.

Multivariable analysis revealed that an ECOG PS > 2 
correlated with worse OS in both age cohorts (for 
patients ≥ 80  years: hazard ratio [HR] 5.92, 95% CI 
4.45–7.88, p < 0.001, and for patients < 80  years: HR 
3.57, CI 2.99–4.25, p < 0.001). An ACE-27 score of > 1 
was prognostic for worse survival for both older and 
younger patients (for patients ≥ 80 years HR 1.15, 95% 
CI 0.98–1.34, p = 0.07), but did not reach statistical sig-
nificance. Male gender was prognostic for better survival 
in both groups (for patients ≥ 80 years: HR 0.88, 95% CI 
0.77–0.99, p = 0.048) and a diagnosis of PDAC was prog-
nostic for worse survival compared to a diagnosis of HCC 
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and BTC in both age groups (HR 1.66, 95% CI 1.45–1.91, 
p < 0.001 for patients < 80  years and HR 2.02, 95% CI 
1.75–2.33, p < 0.001 for patients aged ≥ 80 years). Stage 4 
disease at presentation was prognostic for worse survival 
in both age groups (patients aged ≥ 80 years: HR 2.80, 95% 
CI 1.44–5.43, p = 0.002 and for patients aged < 80 years: 
HR 1.99, 95% CI 1.32–2.93, p = 0.001) compared to earlier 
stage disease. Further details of multivariable analysis are 
provided in Table 4. Survival is shown in Kaplan–Meier 
curves in Fig. 3.

Discussion

Approximately 10% of patients referred to The Christie 
NHS Foundation Trust included in this study were identi-
fied as being ≥ 80 years at the time of their presentation. It 
has been reported in another study that patients > 75 years 
encompassed 31% [1] of all patients with cancer, and 
it is known that 47% of diagnoses of PDAC are in peo-
ple aged ≥ 75 years, with the highest incidence in those 
aged > 85 years [11]. Therefore, it is likely that not all 

Table 1   Patient characteristics 
and primary disease sites 
for patients aged < 80 years 
and ≥ 80 years with a 
hepatopancreaticobiliary 
malignancy

ECOG Eastern Cooperative Oncology Group, NA not available, BTC biliary tract cancer, HCC hepatocel-
lular carcinoma, PDAC pancreatic ductal adenocarcinoma, ref reference
*Chi-squared tests were applied to assess the association between two age groups and the baseline charac-
teristics. (N/A data were not included in the tests)

Patients < 80 years
N (%)

Patients ≥ 80 years
N (%)

p value

Total 1279 (89) 142 (11)
Gender
 Male (ref) 666 (52) 78 (54) 0.518*

 Female 613 (48) 64 (45)
ECOG performance status [N (%)]
 0 (ref) 187 (15) 4 (3) < 0.001
 1 646 (50) 60 (42)
 2 275 (21) 44 (31)
 3 161 (13) 28 (20)
 4 7 (0.5) 5 (3.5)
 N/A 3 (< 0.5) 1 (0.5)

Adult comorbidity evaluation 27
 None (ref) 476 (37) 31 (22) 0.003
 Mild 502 (39) 66 (47)
 Moderate 222 (17) 33 (23)
 Severe 76 (6) 12 (8)
 N/A 3 (< 0.5)

Primary disease site
 BTC (ref) 489 (38) 50 (35.5) 0.251
 HCC 78 (6) 10 (7)
 PDAC 711 (56) 81 (57)
 Other 1 (< 0.5) 1 (0.5)

Stage of disease at initial presentation
 1 (ref) 38 (3) 16 (11) < 0.001
 2 224 (17.5) 26 (18)
 3 239 (19) 33 (23)
 4 771 (60) 52 (37)
 N/A 7 (0.5) 15 (11)

Initial proposed treatment type
 Neo-adjuvant SACT​ 21 (1.5) 1 (0.7) < 0.001
 Adjuvant SACT​ 91 (7) 3 (2)
 Palliative SACT​ 679 (53) 37 (26)
 Surveillance 58 (5) 14 (10)
 BSC 168 (13) 63 (44.3)
 Other 262 (20.5) 24 (17)
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patients aged ≥ 80 years diagnosed with a HPB malignancy 
were referred to Oncology services for review, due to patient 
comorbidities, wishes or poor performance status.

In the current study, patients in both age groups (< 80 
and ≥ 80 years) had similar demographics in terms of pri-
mary disease site and gender. Similarly, the proportion of 
patients with an ECOG PS of 0–2 was also similar. Despite 
patients theoretically having similar overall fitness levels, 
patients aged ≥ 80 years were more likely to be offered BSC, 
and less likely to be offered SACT than younger patients. It 
may be that this indicates the limitations of the ECOG PS 
to delineate fitness in older patients and the need for more 
specific geriatric assessments in this group. It may also be 
because a higher proportion of patients refused treatment. 
Despite the poor prognosis for PDAC overall, older patients 
with PDAC are more likely to present at an earlier stage than 
younger people, and would therefore potentially be candi-
dates for aggressive local treatment [21]. It does appear that 
fewer older patients are offered this aggressive treatment, 
due to the presence of comorbidities or frailty; one study 
reported that almost half of all older patients with PDAC did 
not receive any anti-cancer treatment [21], which is similar 

to the rates of BSC offered in the current study in patients 
aged ≥ 80 years. However, the current study suggested that 
higher rates of comorbidities in patients aged ≥ 80 years cor-
related with better survival. Previous evidence has reported 
that functional status and not chronological age or comor-
bidities is a more significant prognosticator of treatment 
tolerance and survival [5].

Survival for patients with HPB malignancies and 
advanced disease is poor. Randomised data suggest a median 
OS for patients with advanced PDAC of approximately 
11 months for those who are fit enough to receive first-line 
combination SACT with 5-fluorouracil/irinotecan/oxalipl-
atin (FOLFIRINOX) [22]. Patients with PDAC and a poorer 
PS receiving single-agent gemcitabine have a reported 
median OS of approximately 6 months [23]. In advanced 
BTC, a median OS of 11.7 months has been reported for 
patients receiving cisplatin and gemcitabine, compared with 
8 months for those receiving gemcitabine alone [24]. These 
limited survival gains must be taken in context for older 
patients, who will have a more limited life expectancy than 
younger patients and may have influenced older patients’ 
decisions not to proceed with treatment.

In the current study, survival was worse for patients 
aged ≥ 80 years, compared to younger patients for all pri-
mary tumour sites when assessing the disease group overall. 
This finding is similar to other published data for survival of 
older patients with PDAC; in one reported study, the median 
OS in patients aged ≥ 70 years with advanced PDAC was 
6.2 months [11]. In the same study, those patients with 
advanced PDAC who received BSC alone had a survival 
of 3.4 months [11], which is worse than that reported in the 
current study. This may be due to the fact that some patients 
with PDAC in the current study did not have advanced dis-
ease, and though not actively treated had a longer survival 
on this basis. Equally, patients with BTC were also included 
in this study and these patients can have a longer natural his-
tory depending on primary tumour location [25].

Given the similar prognosis for advanced PDAC and BTC 
with SACT treatment [22, 24], and due to low numbers of 
older patients, the decision was made to combine these 
groups when assessing survival of patients receiving SACT, 
due to small sample size. The survival of patients ≥ 80 years 
receiving palliative SACT was comparable to patients 
aged < 80 years old. This result is in agreement with other 
studies [15, 26], which compared the survival outcomes in 
patients ≤ 70 or > 70 years with BTC who received pallia-
tive chemotherapy, with survival being similar in the older 
and younger patients receiving palliative SACT [15, 26]. Of 
the patients ≥ 80 years receiving BSC, their OS was com-
parable to patients aged < 80 years. The survival of older 
patients receiving palliative SACT in this study may have 
been influenced by the higher proportion of patients with 
earlier stage disease.

Fig. 2   Percentage of patients with hepatopancreaticobiliary malig-
nancies offered the most popular treatment choices (SACT and BSC) 
aged < 80  years and ≥ 80  years. SACT​ systemic anti-cancer therapy, 
BSC best supportive care

Table 2   Reasons for non-completion of systemic anti-cancer therapy

ECOG PS Eastern Cooperative oncology group performance status

Reason for non-completion Aged < 80 years 
(%)

Aged ≥ 80 years 
(%)

Toxicity 23 21
Deteriorating ECOG PS 26 21
Disease progression 22 19
Patient decision 10 21
Death 14 18
Unknown 5 0
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Table 4   Multivariable analysis 
of prognostic factors in patients 
aged < 80 years and ≥ 80 years 
with a hepatopancreaticobiliary 
malignancy

HR hazard ratio, CI confidence interval, BTC biliary tract cancer, HCC hepatocellular carcinoma, PDAC 
pancreatic ductal adenocarcinoma, ECOG PS Eastern Cooperative Oncology Group performance status, 
ACE adult comorbidity evaluation

< 80 years ≥ 80 years

Multivariable Multivariable

HR 95% CI p value HR 95% CI p value

Gender
 Female Reference Reference
 Male 0.84 0.74–0.96 0.009 0.88 0.77–0.99 0.05

Primary disease site
 BTC Reference Reference
 HCC 0.76 0.57–1.01 0.06 0.84 0.62–1.13 0.26
 PDAC 1.66 1.45–1.91 < 0.001 2.02 1.75–2.33 < 0.001

ECOG PS
  ≤ 2 Reference Reference
  > 2 3.57 2.99–4.25 < 0.001 5.92 4.45–7.88 < 0.001
ACE 27 comorbidity
  ≤ 1 Reference Reference
  > 1 1.16 0.99–1.35 0.05 1.15 0.98–1.34 0.07
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Fig. 3   Kaplan–Meier survival curves for patients aged < 80 years and ≥ 80 years comparing those receiving palliative SACT with those receiving 
BSC and overall survival for both groups (total groups, unselected by treatment type)
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Of the patients aged ≥ 80  years, approximately one 
quarter completed planned SACT; the median number of 
cycles of palliative SACT received was 3 for those patients 
with PDAC and BTC (with most patients receiving single-
agent gemcitabine). In comparison, in the randomised trial 
comparing FOLFIRINOX to gemcitabine in patients with 
advanced PDAC, the median number of cycles of gemcit-
abine received was 6 [22]. However, it should be noted that 
the upper age limit of patients in that study was 76 years. 
The rate of completion of planned SACT in older patients 
in the current study was similar to that in younger patients, 
with nearly three quarters of patients aged < 80 years also 
not completing planned SACT.

In the ABC-02 study [24], which included patients up to 
the age of 84 years, 66% of patients received at least 3 cycles 
of gemcitabine for advanced BTC; results were comparable 
in the current study with 66% of patients with BTC also 
receiving at least 3 cycles [24].

The limitations of this study are that it was a retro-
spective analysis and the population of patients seen who 
were ≥ 80 years were likely already pre-selected for greater 
fitness. There are limited data on fitness, as geriatric assess-
ments are not routinely performed at this centre and thus 
only ECOG PS is available as a marker of fitness. Similarly, 
limited toxicity data are available, and therefore the impact 
of SACT on quality of life for older patients cannot be 
assessed and prospective trials with greater attention to tox-
icity documentation are necessary. It should be noted though 
that only 21% of older patients who failed to complete SACT 
stopped due to side effects. However, this is a large study 
investigating outcomes in patients ≥ 80 years with a diagno-
sis of a HPB malignancy, as most studies of older patients 
reported assess outcomes in patients > 70 years only, with-
out sub-categorisation, and thus provides insight into the 
management and care of an older patient population in rare 
disease groups.

In conclusion, this study demonstrated that patients 
aged ≥ 80 years with HPB malignancies, who are carefully 
selected, can potentially undergo and gain an equivalent ben-
efit from SACT, when compared to younger patients. The 
current data do suggest that some patients did not proceed 
with optimal treatment, despite apparent acceptable fitness 
levels. The reasons for this cannot be fully elucidated in this 
study, and may in part represent patient choice. However, it 
may also be that patients have not been offered treatment due 
to perceptions regarding their age. It is known that ECOG 
PS has limited power to assess overall patient fitness [27], 
or predict toxicity [28] in older patients, though it does have 
good validation as a prognosticator in many trials. Increased 
use of frailty screening tools and geriatric assessments [5, 
29], which include more detailed assessments of functional 
status, would improve baseline assessment of patients, and 
where necessary, this may allow optimisation of their health 

prior to treatment, and may thus assist with therapeutic deci-
sion making.
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