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Abstract
In the context of pancreatic cancer, surgical intervention is typically recommended for localized tumours, whereas chemo-
therapy is the preferred approach in the advanced and/or metastatic setting. However, pancreatic cancer is closely linked to 
ageing, with an average diagnosis at 72 years. Paradoxically, despite its increased occurrence among older individuals, this 
population is often underrepresented in clinical studies, complicating the decision-making process. Age alone should not 
determine the therapeutic strategy but, given the high comorbidity and mortality of this disease, a comprehensive geriatric 
assessment (CGA) is necessary to define the best treatment, prevent toxicity, and optimize older patient care. In this review, 
a group of experts from the Oncogeriatrics Section of the Spanish Society of Medical Oncology (Sociedad Española de 
Oncología Médica, SEOM), the Spanish Cooperative Group for the Treatment of Digestive Tumours (Grupo Español de 
Tratamiento de los Tumores Digestivos, TTD), and the Multidisciplinary Spanish Group of Digestive Cancer (Grupo Español 
Multidisciplinar en Cáncer Digestivo, GEMCAD) have assessed the available scientific evidence and propose a series of 
recommendations on the management and treatment of the older population with pancreatic cancer.
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Introduction 

In Spain, pancreatic cancer is estimated to be the ninth 
to tenth most common cancer in both sexes [1], with an 
estimate of 4770 new incident cases in 2023. Its preva-
lence is low, but it is one of the main causes of death from 
cancer, with an estimated survival of 6–7 months [1]. Bili-
opancreatic malignancies are correlated with age [2]. The 
incidence of pancreatic cancer increases with age, being 
72 years the average age at diagnosis. Twenty-five percent 
of diagnoses are made at 65–74 years, 29% at 75–84 years, 
and 13% at > 85 years [3, 4]. Ageing is a heterogeneous 
process, so the management of the older population with 
pancreatic cancer requires a multidimensional approach, 
making it essential to incorporate geriatric tools in deci-
sion-making for this population [5].

To better manage the older population with pancreatic 
cancer, a group of medical oncologists from the Oncogeri-
atrics Section of the Spanish Society of Medical Oncology 
(Sociedad Española de Oncología Médica, SEOM), the 
Spanish Cooperative Group for the Treatment of Digestive 
Tumours (Grupo Español de Tratamiento de los Tumores 
Digestivos, TTD), and the Multidisciplinary Spanish 
Group of Digestive Cancer (Grupo Español Multidisci-
plinar en Cáncer Digestivo, GEMCAD) have carried out 
an exhaustive review of the available scientific evidence 
and have proposed a series of recommendations on the 
management and treatment of the older population with 
pancreatic cancer. Information was extracted from clinical 
studies including older patients with PDAC from PubMed 
between the period of 2007 to 2023. In accordance with 
the literature review performed, the age of 65 or 70 was 
considered as a threshold to categorize older patients.

The role of comprehensive geriatric 
assessment in patient selection 

Older patients with pancreatic ductal adenocarcinoma 
(PDAC) are underrepresented in clinical trials that support 
clinical guidelines and establish the most beneficial treat-
ments. External validation of clinical guidelines that rec-
ommend surgery in localized tumours and chemotherapy 
in advanced and metastatic tumours is limited in the older 
population, especially in treatment with curative intent [6].

To date, SEOM recommends including the geriat-
ric assessment (GA) in the therapeutic decision-making 
process [5]. This approach has demonstrated that almost 
90% of selected patients over 70 years of age with PDAC 
may benefit from the same standard treatment as younger 
patients [7].

The comprehensive geriatric assessment (CGA) is a 
multidomain assessment that collects major functional 
variables, such as autonomy in the performance of basic 
and instrumental activities of daily life, mental health, 
physical state, nutritional state, comorbidity, the pres-
ence of geriatric syndromes (e.g., incontinence, hearing 
loss, falls in the last 6 months), social support, and poly-
pharmacy. It allows a complete initial evaluation and the 
establishment of a care plan to optimize the interventions 
in patients > 70 years of age. In the patient with PDAC, a 
correct nutritional evaluation and a support plan in this 
regard becomes more important, both for curative and pal-
liative approach.

Up to 25% of patients with PDAC present frailty, accord-
ing to the Fried criteria, which is a factor of poor prognosis 
(Table 1) [8]. In frail patients, oncogeriatric interventions 
have been shown to reduce surgical complications and 
improve compliance with chemotherapy, with fewer modi-
fications to the assigned regimen and a lower incidence of 
toxicity [9].

Table 1  Fried Frailty Index [86]

BMI body mass index

Fried Frailty Index Positive

Weight loss  > 5 kg unintentional lost in the 
previous year or 5% of the 
weight of the patient under 
follow-up

Weakness, fatigue In the last week how often do you 
feel that any activity is an effort 
or that you cannot continue?

3–4 days or almost all the time
Physical activity Reduction of weekly physical 

activity
 Men: < 383 kcal/week
 Women: < 270 kcal/week

Walking speed in 4.5 m Men
  ≤ 173 cm: ≥ 7 s
  > 173 cm: ≥ 6 s
Women
  ≤ 159 cm: ≥ 7 s
  > 159 cm: ≥ 6 s

Grip strength Men
 BMI ≤ 24: ≤ 29
 BMI 24.1–26: ≤ 30
 BMI 26.1–28: ≤ 31
 BMI > 28: ≤ 32
Women
 BMI ≤ 23: ≤ 17
 BMI 23.1–26: ≤ 17.3
 BMI 26.1–29: ≤ 18

Frailty ≥ 3 criteria
Intermediate frailty: 1–2 criteria
Non-frailty older patient: 0 criteria
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A complete CGA should be performed in coordination 
with specialist geriatricians, but not all hospitals have such 
staff. In most centres, faster screening is performed with the 
G8 scale or the Vulnerable Elders Survey (VES-13), which 
allows the selection of patients who would most benefit from 
an extended CGA. However, these scales in isolation are 
not powerful enough to predict undesirable serious adverse 
events [10].

Other easily accessible and complete tools can improve 
the evaluation of older patients with PDAC, such as the Can-
cer and Ageing Research Group Toxicity Tool (CARG-TT) 
and the Chemotherapy Risk Assessment Scale for High-Age 
Patients (CRASH), by taking into account the analytical 
results, the selected treatment, and the extent of the disease, 
to predict the incidence of toxicity [11, 12] (Fig. 1). Other 
tools predict early mortality, unexpected hospitalization, or 
postsurgical complications [13–15].

Resectable and borderline‑resectable 
pancreatic adenocarcinoma

Surgical treatment

Only 15–20% of patients have resectable PDAC at diagno-
sis. In this scenario, surgery is the standard treatment. Its 

objective is to achieve complete resection (R0) with disease-
free resection margins.

PDAC surgery will be a cephalic duodenopancreatec-
tomy in tumours in the head of the pancreas or a distal or 
total pancreatectomy in tumours in the tail or body of the 
pancreas. These are highly complex surgeries that should 
preferably be performed in centres with a high volume of 
patients (> 20 pancreatic surgeries per year) [16]. Despite 
the improvements achieved in surgical techniques, inten-
sive care, pre- and postsurgery prehabilitation programs, 
and patient selection, these surgeries carry a high mortal-
ity rate (approximately 2–5%) [17] and a high comorbidity 
rate (approximately 40–60%) [18]. The influence of age on 
long-term oncological outcomes following pancreatic cancer 
resection remains uncertain because of the variety of fac-
tors that can influence surgery. According to several recent 
retrospective studies, older patients do not develop higher 
rates of surgical complications or higher mortality at 90 days 
than younger patients, although they do have a longer mean 
hospital stay [19–21]. In a prospective Dutch trial that com-
pares 198 patients ≥ 75 years with 638 patients < 75 years, 
the median overall survival (OS) was 15,0 months compared 
with 21,0 months (p < 0.001), respectively. However, only a 
third of patients ≥ 75 years received adjuvant chemotherapy, 
which might explain the shorter long-term survival [21]. In 
older patients, it is especially important to start a prehabilita-
tion program before surgery.

Fig. 1  Tools for the evaluation 
of older patients with pancreatic 
cancer. G8 Geriatric-8, VES-13 
vulnerable elders survey-13, 
CRASH chemotherapy risk 
age scale for high-age patients, 
CARG-TT Cancer and Aging 
Research Group chemotherapy 
toxicity tool
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Adjuvant treatment

After optimal cancer surgery, 80% of patients relapse 
within 2 years. Adjuvant chemotherapy has been shown 
to provide a significant OS benefit in all PDAC patients 
treated with curative surgery who have an Eastern Coop-
erative Oncology Group (ECOG) score of 0–1 and good 
nutritional status. Adjuvant treatment should start within 
12 weeks after surgery. Receiving full adjuvant treatment 
is an independent factor of OS [22]. These data are rele-
vant since 50% of the operated patients do not receive or do 
not complete the planned adjuvant treatment, due to either 
postsurgical complications, tumour progression, or adverse 
events of the treatment, which percentage rises to 70% in 
patients ≥ 70 years old [21, 23, 24]. In randomized clinical 
trials that have shown a benefit in OS of adjuvant chemo-
therapy, patients ≥ 70 years old are underrepresented, and the 
few who are included do not represent the majority of cases 
seen in daily clinical practice, as they are patients who meet 
very restrictive inclusion criteria (Table 2).

Of the first phase III studies, the CONKO-001 study 
stands out. In it, 368 patients (62% ≥ 65 years old) were ran-
domized to receive adjuvant treatment with gemcitabine or 
observation after curative-intent surgery. Adjunctive gemcit-
abine significantly increased progression-free survival (PFS) 
versus observation (13.4 vs. 6.9 months; hazard ratio [HR] 
0.55; p < 0.001), regardless of lymph node involvement and 
resection margins. No difference by age was observed in 
the multivariate analysis (p = 0.06). The gemcitabine arm 
slightly improved OS (22.8 vs. 20.2 months), reaching a 
10-year survival rate of 12.2% compared to 7.7% in the 
control arm. Gemcitabine treatment was well tolerated. The 
most frequent toxicities were haematological (anaemia and 
leukopenia), digestive (nausea and vomiting), and hepato-
logical (elevated liver enzymes). Grade 3–4 toxicity was rare 
[22, 25]. A later study evaluated whether adjuvant treatment 

with 5-fluorouracil (5-FU) was superior to gemcitabine 
after resection in patients with PDAC. No significant dif-
ferences were detected in OS between the two arms (23.0% 
vs. 23.6%; p = 0.039). However, in the 5-FU arm, a higher 
incidence of grade 3–4 toxicity was observed than in the 
gemcitabine arm (14.0% vs. 7.5%) in the form of mucositis, 
diarrhoea, and hospitalizations. The percentage of included 
patients ≥ 65 years old was not specified, but as in the above 
study, age was not significantly associated with prognosis 
[26].

More recently, the results of the ESPAC-4 study have 
been published. It included 730 patients, of whom 30% 
were ≥ 65  years old. They were randomized to receive 
gemcitabine with capecitabine (GemCap) versus gemcit-
abine alone. A modest but significant benefit in OS was 
demonstrated for the arm treated with GemCap (28.8 
vs. 25.5 months; HR 0.82; p = 0.032). The benefit of the 
combination was consistent in all subgroups of patients 
analysed, including patients ≥ 65. The maximum benefit 
of the combined treatment was observed in patients with 
tumours < 30 mm, without local invasion and with R0 sur-
gery. No significant differences were established in the inci-
dence of serious adverse events between both arms, despite 
higher incidences of diarrhoea, neutropenia, and hand–foot 
syndrome in the arm treated with the combination [27]. 
Based on these results, international clinical guidelines rec-
ommend the GemCap regimen for the adjuvant treatment 
of PDAC patients, which, like gemcitabine alone, is a good 
option for the adjuvant treatment of selected older patients. 
Similar results were obtained in the APACT phase III trial 
when nab-paclitaxel was added to gemcitabine [28].

Finally, the PRODIGE 24 study randomized 493 patients 
to receive leucovorin (folinic acid), 5-FU, irinotecan, and 
oxaliplatin (FOLFIRINOX) administered in 12 biweekly 
cycles of the modified no-bolus regimen of 5-FU or gem-
citabine in monotherapy. Twenty percent of the patients 

Table 2  Percentage of older patients included in the most relevant PDAC adjuvant clinical trials

5-FU 5-Fluorouracil; mFOLFIRINOX: modified leucovorin calcium (folinic acid), fluorouracil, irinotecan hydrochloride, and oxaliplatin, NA 
not available, NR not reported, OS overall survival, PDAC pancreatic ductal adenocarcinoma, yr year

Study
N

Age, median
(range)

Elderly Treatment Completion 
full treat-
ment

OS months
(95% CI)

5 yr-OS

CONKO-001 [22, 25] Phase III, 
N = 354

62
(34–82)

62%
(≥ 65 yr)

A: Observation
B: Gemcitabine

A: NR
B: 62%

A: 20.2 (17–23.4)
B: 22.8 (18.4–25.8)

A: 10.4%
B: 20.7%

ESPAC-3 [26]
Phase III, N = 1088

63
(31–85)

NR A: 5FU + Leucovorin
B: Gemcitabine

A: 55%
B: 60%

A: 23 (21.1–25)
B: 23.6 (21.4–26.4)

A: 15.9%
B: 17.5%

ESPAC-4 [27]
Phase III, N = 730

65
(37–81)

30%
(≥ 65 yr)

A: Gemcitabine
B: Gemcitabine + capecitabine

A: 65%
B: 54%

A: 25.5 (22.7–27.9)
B: 28 (23.5–31.5)

A: 24.4%
B: 28.8%

APACT [28]
Phase III, N = 866

64
(34–86)

45%
(≥ 65 yr)

A: Gemcitabine
B: Gemcitabine + nab-paclitaxel

A: 71%
B: 66%

A: 37.7 (NA)
B: 41.8 (NA)

A: 31%
B: 38%

PRODIGE 24 [29, 30] Phase III, 
N = 493

63
(30–79)

21%
(≥ 70 yr)

A: Gemcitabine
B: mFOLFIRINOX

A: 79%
B: 66%

A: 35.5 (30.1–40.3)
B: 53.5 (43.5–58.4)

A: 31.4%
B: 43.2%
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included were ≥ 70  years old, with a maximum age of 
79 years. The included patients were well selected, with 
good prognostic factors. The study demonstrated a signifi-
cant increase in PFS in the FOLFIRINOX arm versus gem-
citabine (21.4 vs. 12.8 months; HR 0.66; p < 0.001). OS was 
53.5 months versus 35.5 months (HR 0.68; p = 0.001), with 
a 5-year survival rate of 43.2% versus 31.4%, these being 
the best survival data published thus far. In the multivari-
ate analysis, age < 70 years was a favourable prognostic fac-
tor for survival. Only 66% of patients received the whole 
planned 12 cycles of FOLFIRINOX, compared to 80% of 
patients who received all of the gemcitabine, largely due to 
toxicity. The triplet arm presented significantly higher grade 
3–4 toxicity than the gemcitabine arm (75.5% vs. 51.1%), 
neutropenia, diarrhoea, mucositis, neurotoxicity, and fatigue 
being the most frequent toxicities. Regarding age, no sig-
nificant increase in adverse events was observed in older 
patients [29, 30]. Due to the small representation of older 
patients in this study and the wide spectrum and degree of 
adverse events, the FOLFIRINOX scheme is not routinely 
recommended in patients ≥ 70 years old. If this chemother-
apy regimen is considered for any patient, it is recommended 
to perform a CGA first to measure the frailty of the patient 
and to consider the administration of primary prophylaxis 
with granulocyte colony-stimulating factor [31].

It can be summarized that although there are no con-
clusive data in the older population, age does not seem to 
be a determining factor in deciding whether to administer 
adjuvant chemotherapy. Older patients with good functional 
status after surgery and without comorbidities can be treated 
preferably with gemcitabine-based regimens. The adminis-
tration of FOLFIRINOX must be reserved for only a very 
select group of older patients.

Neoadjuvant treatment

Currently, neoadjuvant treatment of patients with resectable 
tumours is not considered a standard treatment, so it must be 
carried out in the context of a clinical trial. With the devel-
opment of more advanced imaging techniques, a growing 
number of patients are included in the subgroup of patients 
with borderline-resectable pancreatic cancer [32]. In this 
context, the indication for neoadjuvant treatment has gradu-
ally been incorporated into routine clinical practice, since it 
allows not only a reduction in tumour size and a greater like-
lihood of a complete resection [33], but also permits a bet-
ter selection of candidates for surgery by identifying those 
who would progress on neoadjuvant treatment due to greater 
tumour aggressiveness and worse prognosis. This strategy 
is considered particularly attractive for older patients with 
borderline-resectable tumours, in many of whom the start of 
adjuvant chemotherapy can be delayed or even ruled out due 
to postsurgical complications or comorbidities.

Few studies have explored the role of neoadjuvant treat-
ment in older patients. Miura et al. presented efficacy data 
in older patients (≥ 75 years old) with resectable and border-
line-resectable tumours. Among the patients who completed 
treatment, there were no significant differences in compli-
cation rate or OS. The prognostic factors for treatment fail-
ure were borderline-resectable tumour (versus resectable 
tumour), elevated carbohydrate antigen 19.9 (CA 19.9) after 
neoadjuvant treatment, and high anaesthetic or surgical risk, 
but not age [34].

Regarding the treatment scheme of choice for neoadju-
vant treatment, the greatest evidence in the general popula-
tion comes from phase II trials and a meta-analysis with 
neoadjuvant FOLFIRINOX based mainly on retrospective 
studies [35–37]. In these studies, few patients are > 75 years 
old (in the meta-analysis, it is only mentioned that 50% 
are ≥ 60 years old), and in most, the percentage of resect-
ability and survival data are similar to those obtained in 
younger patients. Therefore, age is not considered a poor 
prognostic factor, with surgical resection rates of approxi-
mately 60% (R0 83.9%), a PFS of 18 months, and an OS of 
22.2 months [37]. With these data showing no differences in 
OS or resectability rates, it also seems appropriate to recom-
mend neoadjuvant treatment in the older population.

The gemcitabine and nab-paclitaxel (gemcitabine-nab-
paclitaxel, GNP) regimen is also effective and safe in older 
patients. Results of patients aged 70 years or older with 
resectable or locally advanced pancreatic cancer who have 
received GNP have been published. Neoadjuvant chemo-
therapy was well tolerated and resulted in high rates of R0 
resection (58%) and OS (18 months). The authors conclude 
that neoadjuvant chemotherapy with GNP is a safe and effec-
tive treatment option for older patients with pancreatic can-
cer [38].

Regarding the choice of scheme, as in adjuvant therapy, 
the use of CGA is necessary to optimize the patient’s treat-
ment plan. However, due to low representation of the older 
population in studies with FOLFIRINOX, the regimen of 
choice is GNP or gemcitabine monotherapy.

Radiation therapy

The role of radiotherapy (RT) in borderline or resectable 
PDAC is controversial and its impact on survival has not 
yet been clarified. Local treatment with neoadjuvant radio-
therapy can help achieve a higher rate of postsurgical free 
margins (R0) and therefore a lower local recurrence rate 
when combined with prior sequential chemotherapy treat-
ment. However, two phase III trials have not obtained 
enough evidence to recommend it as a standard treatment 
in this context [39, 40].

In a recent retrospective study with over 12,000 PDAC 
patients aged ≥ 65 years performed between 2004 and 2018, 
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21% received RT [41]. Notably, the survival advantage of 
patients treated with RT was more significant in those aged 
between 65 to 80 years, with regional and distant stage can-
cer, with no previous surgery as well as those who receive 
chemotherapy (median OS: 14.0 vs. 11.0 months; HR 0.82, 
95% CI: 0.77–0.87; p < 0.001). These results suggest that 
RT can improve the outcome of older patients with PDAC in 
certain subgroups of patients. However, further prospective 
studies are needed to confirm these findings.

Radiation therapy alone in older patients can only be con-
sidered a valid option if they have comorbidities that prevent 
the administration of chemotherapy or in resectable cases 
where the morbidities or frailty contraindicate surgery, but 
always after being discussed within the Tumour Multidisci-
plinary Committee.

Locally advanced pancreatic 
adenocarcinoma

Locally advanced PDAC represents approximately 25–30% 
of cases at the time of diagnosis and is strictly considered 
an unresectable disease [42]. Standard treatment is based on 
systemic chemotherapy, which has shown better survival and 
tolerance than chemoradiotherapy [43]. Gemcitabine-based 
regimens obtain an OS of approximately 8 months in the 
older population [44]. Combined chemoradiotherapy treat-
ment has not shown benefit in OS but a modest benefit in 
local control, so in many cases it is prescribed after systemic 
treatment, always after discussion by a multidisciplinary 
committee [45].

External chemoradiotherapy treatment is usually well tol-
erated, but its administration for 5–6 weeks is sometimes not 
possible in an older patient with a poor prognosis. In con-
trast, stereotactic body radiotherapy (SBRT) is sometimes 

more appealing and easier to sequence with systemic treat-
ment, which is why it is considered an attractive therapy for 
the older population [46]. A recent study analysed the effi-
cacy of SBRT (24 Gy/single fraction) alone or with chemo-
therapy in 26 patients ≥ 80 years old. The OS of the patients 
treated with SBRT was 7.6 months, without grade 3 toxicity. 
The treatment also achieved symptomatic improvement of 
abdominal or lumbar pain [47].

Metastatic pancreatic adenocarcinoma

In recent decades, there have been significant advances in 
the treatment of PDAC. Given that the older population 
is underrepresented in clinical trials, treatment in this age 
group continues to pose a therapeutic challenge [48]. These 
uncertainties mean that patients ≥ 65 years old receive chem-
otherapy less frequently than those < 65 years old (52% vs. 
74%) [49].

First‑line treatments

Currently, the standard first-line treatment for patients with 
metastatic PDAC is considered to be the combination of 
FOLFIRINOX or GNP (Table 3). In the phase III clinical 
trial PRODIGE 4/ACCORD 13, FOLFIRINOX was com-
pared with gemcitabine monotherapy, and OS was longer 
in the FOLFIRINOX arm (11.1 vs. 6.8 months; HR 0.57; 
p < 0.001). There were many grade 3–4 toxicities, mainly 
neutropenia (51%), asthenia (23%), and diarrhoea (13%). 
Although patients up to 75 years of age were allowed, only 
28% were between 65 and 75 years of age, and toxicity was 
not described in this age subgroup. Regarding efficacy, this 
subgroup benefited from treatment with FOLFIRINOX 
(HR 0.48), although age ≥ 65 years was identified as a poor 

Table 3  Selected studies for 
the chemotherapeutic treatment 
of metastatic pancreatic 
adenocarcinoma

FL Fluorouracilo-Leucovorín, FOLFIRINOX leucovorin calcium (folinic acid), fluorouracil, irinotecan 
hydrochloride, and oxaliplatin, GNP gemcitabine-nab-paclitaxel, HR hazard ratio, m month, NalIRI Nal-
irinotecán; NR not reported, OS overall survival

Study
N

Age Treatment OS HR P-value

First-line treatment
Conroy et al. [50]
Phase III, N = 342

 < 65: 71%
 ≥ 65: 29%

A: FOLFIRINOX
B: Gemcitabine

A versus B
11.1 versus 6.6 m

0.57 0.001

Von Hoff et al. [54]
Phase III, N = 891

 < 65: 58%
 ≥ 65: 42%

A: GNP
B: Gemcitabine

A versus B
8.6 versus 6.7 m

 < 65: 0.65
 ≥ 65: 0.81

0.001

Hasegawa et al. [56]
Phase II, N = 27

 ≥ 75 GNP 10.3 m NR NR

Feliu et al. [55]
Phase II, N = 80

 ≥ 70 GNP 9.2 m NR NR

Second-line treatment
Wang et al. [59]
Phase III, N = 417

 < 65: 54%
 > 65: 46%

A: NalIRI/FL
B: FL

A versus B
6.1 versus 4.2 m

0.67 0.012
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prognostic factor (HR 1.47; 95% CI 1.07–2.02; p = 0.019) 
[50]. Some later, smaller retrospective studies have described 
administering FOLFIRINOX to patients ≥ 70 years old, con-
firming that both efficacy and toxicity do not change with 
age [51, 52]. The PAMELA70 clinical trial has recently been 
completed, the objective of which was to determine the effi-
cacy and tolerability of FOLFIRINOX at an age-adjusted 
dose in older patients (NCT02143219). The results will help 
to position this scheme in the geriatric population. Finally, 
it should be noted that the PANOPTIMOX-PRODIGE35 
trial showed that maintenance treatment with 5-FU and leu-
covorin after 4 months of FOLFIRINOX reduced toxicity 
without losing efficacy, so this strategy may be especially 
useful in the geriatric population [53].

The MPACT trial compared the administration of GNP 
with gemcitabine monotherapy and showed a benefit in OS 
in favour of the GNP combination (8.5 vs. 6.7 months; HR 
0.72; p < 0.001) [54]. The main grade 3–4 toxicities were 
neutropenia (38%), asthenia (17%), neuropathy (17%), 
and diarrhoea (6%). Age was not an inclusion criterion, so 
42% were ≥ 65 years old and 10% were ≥ 75 years old. The 
group of patients ≥ 65 years old obtained the same benefit 
in terms of PFS as the younger group (HR 0.69), but their 
OS was lower (HR 0.81) [54]. Since then, several phase II 
trials have shown that this scheme is effective and well toler-
ated in older individuals [55, 56]. Modifications of the GNP 
scheme carried out in older individuals, such as omitting 
day 8 of the cycle, can decrease its effectiveness (OS 9.44 
vs. 7.63 months; p = 0.003) [57]. On the other hand, mainte-
nance treatment with gemcitabine after receiving three full 
cycles of GNP seems not to reduce the effectiveness of the 
treatment [58].

Beyond first‑line treatment

Second-line treatment for metastatic pancreatic cancer in the 
population ≥ 75 years of age is not well defined. Comorbid-
ity, previous toxicity, and tumour progression usually cause 
most older patients with ECOG ≥ 2 to resort to second-line 
treatment, best supportive care being the recommended 
therapeutic alternative. In patients with good general and 
functional status (ECOG 0–1) who had progressed on a 
gemcitabine-based regimen, the phase III NAPOLI trial 
administered a second line of treatment with nanoliposomal 
irinotecan (nal-IRI), 5-FU, and leucovorin (NalIRI/5-FU/
LV) [59].

The NAPOLI-1 study included patients with a Karnof-
sky performance status ≥ 70 who had previously received a 
gemcitabine-based regimen. The NalIRI/5-FU/LV scheme 
showed a benefit over 5-FU/LV in terms of OS (6.1 months 
vs. 4.2 months; HR 0.67; p = 0.012), PFS, and objective 
response rate. A later analysis of the older population of 
the NAPOLI-1 study (192 patients ≥ 65, 110 patients ≥ 70, 

and 43 patients ≥ 75) showed that this subgroup had risks 
of progression and death similar to the global population 
and similar toxicity (HR for OS/PFS was 0.88/0.95 in < 65 
vs. ≥ 65 years old and 0.89/0.88 in < 70 vs. ≥ 70 years old).

Patients aged 65 to 75 years with good general and func-
tional condition (ECOG 0–1) who have been treated with 
FOLFIRINOX as first-line treatment can receive the regi-
men of GNP or gemcitabine alone as second-line treatment. 
In that case, the NalIRI/FL/LV scheme would be indicated 
in patients with metastatic pancreatic cancer that has pro-
gressed after a previous line of treatment with a gemcit-
abine-based regimen.

In summary, the special characteristics of the older popu-
lation and the fact that chemotherapy for metastatic pan-
creatic cancer is not curative make it necessary to carefully 
evaluate the potential benefits offered by the treatments in 
terms of quality of life, survival, symptomatic relief from 
any toxicity, and risk of aggravating a patient’s comorbidi-
ties. Taking these aspects into account, Fig. 2 proposes an 
algorithm for the management of these patients. Although no 
randomized clinical trials have evaluated the impact of CGA 
on the survival of older patients with pancreatic cancer, the 
information it provides is useful to identify patients who can 
tolerate antineoplastic treatment, so this should always be 
carried out before starting treatment.

Targeted therapies and clinical research 
in older patients with pancreatic 
adenocarcinoma

Limited studies have focused on the treatment of older 
patients with PDAC. In 1999, an analysis of more than 
16,390 patients included in clinical trials was published in 
the New England Journal of Medicine. The authors con-
cluded that patients > 65 years old were underrepresented in 
clinical trials (25% vs. 65% younger patients). When pancre-
atic cancer patients were analysed, 73% of this population 
in the United States were > 65 years old, but only 38% of 
pancreatic patients in clinical trials were > 65. The authors 
commented that the low representation of older patients in 
clinical trials was due not only to patient and family factors 
but also to the oncologists themselves, who were especially 
reluctant to include them because of their comorbidities, 
which make them more complex patients who are less likely 
to meet the inclusion criteria of these studies, and because 
they expected these patients to have a higher incidence of 
toxicity associated with the new drugs, although there were 
no data to support such notions [60]. An added problem 
in this population is the greater number of drugs that they 
generally take. It is also harder to move older patients to the 
centres where these clinical studies are done. The authors 
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found that in most of the studies analysed, there was actually 
no age limitation for inclusion.

Some years later, another analysis of 16,042 patients 
with pancreatic cancer included in 38 phase III clinical tri-
als was published [61]. The median age in these studies was 
62 years. Efficacy and age-related toxicity were only evalu-
ated in two studies. In these, patients ≥ 75 years of age devel-
oped fatigue, thrombocytopenia, and infections more often 
than patients < 75 years of age, although the drug had the 
same efficacy in both groups. Since a significant proportion 
of patients with pancreatic cancer are older, efforts should be 
made so that the clinical studies that are carried out evalu-
ate the efficacy and toxicity of treatments based on age. To 
do this, it would be of great help to use geriatric scales that 
evaluate the risk involved in the administration of certain 
treatments in older patients.

There is only one biomarker-supported treatment in pan-
creatic cancer: olaparib after induction therapy with plati-
num-based chemotherapy in patients carrying the germline 
mutation in the breast cancer gene 1 (BRCA1) or breast can-
cer gene 2 (BRCA2) [62]. The analysis of the POLO study 
according to the age of the patients showed that olaparib was 
effective at all ages, with a response rate of 27% (< 65 years 
old) compared to 15% (≥ 65 years old). Patients who main-
tained olaparib treatment for a period equal to or greater than 
2 years had a similar response rate in both groups (11%), as 
did the toxicity profile. Nor were differences in quality of life 
detected according to the age of the patient [63].

Patients with pancreatic tumours with a nonmutated KRAS 
proto-oncogene have a higher incidence of potentially treatable 
alterations. This situation is more frequent in young patients 
(< 50 years old) and very rare in older patients, so in precision 

medicine, age is a disadvantageous factor [64]. In a study 
comparing a group of young patients (< 50 years old) with 
pancreatic cancer with a group with the usual age, the younger 
group had a higher proportion of the nonmutated KRAS gene 
than the older group (17% vs. 4%) [65]. In a study in which 
2483 patients with pancreatic cancer were analysed, 11% of 
the tumours had nonmutated KRAS, and these tumours had a 
better prognosis and characteristics that favoured the admin-
istration of immunotherapy (higher percentage of microsatel-
lite instability, greater tumour mutational burden, and greater 
infiltration of  CD8+ inflammatory cells). Furthermore, these 
tumours had a greater number of potentially treatable thera-
peutic targets. The median age of this series was 66 years [66].

Data have been presented on zenocutuzumab, an inhibi-
tor of human epidermal growth factor receptor 2 (HER2) and 
3 (HER3), which has shown promising efficacy in patients 
with pancreatic cancer carrying the fusion in the neuregulin 1 
(NRG1) gene. This alteration has been described almost only 
in patients with nonmutated KRAS who are under 50 years of 
age. The median age of the study patients was 49 years [67].

Therefore, for precision medicine, older age is a limita-
tion because the proportion of tumours with nonmutated 
KRAS falls with age. The efficacy of the new drugs under 
investigation in patients with the KRAS mutation, in which 
age is not a limitation, remains to be seen [68].

Supportive treatment

It is essential to improve the symptoms associated with 
PDAC in older patients and adjust the treatment to the expec-
tations and quality of life of the patient. PDAC is sometimes 

Fig. 2  Therapeutic algorithm for older patients with metastatic pan-
creatic cancer. BSC best supportive care, ECOG Eastern Cooperative 
Oncology Group, FOLFIRINOX 5-fluorouracilo-leucovorín-Irino-

tecán-oxaliplatino, GNP gemcitabine-nab-paclitaxel, Nal-Iri-5FU/LV 
Nal-Irinotecán-5-fluorouracilo-leucovorín
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characterized by intense symptoms, so their alleviation 
takes priority. Most of the complications are produced by 
the growth and infiltration of the tumour into neighbour-
ing structures, which can cause biliary and gastrointestinal 
obstruction, pain, and, due to systemic symptoms, thrombo-
embolic phenomena and anorexia-cachexia, among others.

Management of biliary obstruction in older patients

Sometimes, the presenting symptom of PDAC is biliary 
obstruction, and in up to 70% of patients it appears at some 
point during the disease course [69]. Diagnosis by imaging 
tests shows a mass effect with bile flow obstruction, causing 
dilation of the intrahepatic bile duct [69].

Before treating obstructive jaundice due to pancreatic 
cancer, it is necessary to take into account previous comor-
bidities, the oncological prognosis, and the clinical situ-
ation of the patient. The main objective should always be 
the symptomatic relief of jaundice and the prevention of 
liver failure secondary to chronic obstruction [70]. Medi-
cal treatment aims at the control of itching, for which drugs 
such as antihistamines, ursodeoxycholic acid, cholesty-
ramine, and other drugs less used such as rifampicin, 
naloxone/naltrexone, sertraline or phenobarbital [69]. 

Interventional treatment aims to unblock the bile by means 
of transhepatic or endoscopic biliary drainage [69]. Biliary 
stenting is the preferred interventional treatment. Endo-
scopic prostheses have the advantage of avoiding external 
drainage, which can be difficult to manage for an older 
patient. This technique is effective in more than 80% of 
cases and should be a first option for older patients with 
a reasonable life expectancy. Biliary bypass surgery may 
be considered when a stent cannot be placed. In certain 
patients with a resectable tumour and good functional sta-
tus, absence of contraindications and after an assessment 
in the functional committee, surgery may be an option 
(Fig. 3).

Manipulation of the bile duct may be associated with an 
increased risk of cholangitis. Other complications can be 
bleeding, perforation, cholecystitis, and pancreatitis. In the 
case of the stent, occlusion or migration should be suspected 
if abdominal pain or elevated liver enzymes and hyperbili-
rubinemia are present [69].

In general, due to the prognosis of biliary obstruction, 
palliation using minimally invasive techniques is the most 
appropriate for most patients, especially older patients [70], 
to avoid invasive processes that bring more complications, 
longer periods of recovery, and more hospitalizations.

Fig. 3  Biliary obstruction. CT computed tomography; MRI magnetic resonance imaging
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Neoplastic pain

Neoplastic pain occurs due to involvement of the celiac 
plexus and is usually described as dull, insidious, or spas-
modic. It is the most frequent presenting symptom in pancre-
atic cancer and arises in 70–100% of patients at some point 
during the disease [69]. For this reason, periodic evaluations 
and adequate pain management are crucial to improve the 
quality of life of these patients. In addition, poorly controlled 
pain leads to functional impairment, anxiety, depression, 
sleep disturbances, and anorexia [71].

In the case of older patients, special consideration must 
be given when assessing pain tolerance and the safety of 
opioids. Older patients are more sensitive to these drugs, 
so they must start with lower doses than usual and must 
have a longer interval between administrations. In addition, 
polypharmacy is common among older patients, and there 
may be interactions between drugs that exacerbate adverse 
effects or medical conditions such as kidney failure, which 
may cause a decrease in the clearance or metabolism of 
morphine, so that close monitoring is necessary [72]. Some 
opioids are not recommended in the older population, such 
as transdermal meperidine, methadone, and fentanyl, due to 
the increase in the half-life of their metabolism, which may 
lead to an increase in adverse events.

Invasive analgesic procedures, such as celiac trunk block-
ade, can be useful, achieving pain control in 70–90% of 
cases and allowing the reduction of opiates, but their effect 
does not last long, only about 2–3 months. Older patients can 
benefit from this technique, though they might present more 
episodes of hypotension as a side effect [73].

Anorexia‑cachexia syndrome

Malnutrition in cancer patients is related to cancer-related 
anorexia-cachexia syndrome (CACS), a complex metabolic 
syndrome characterized by a persistently increased basal 
metabolism that causes loss of weight and muscle mass, with 
or without loss of fat, and is commonly accompanied by ano-
rexia, activation of the systemic inflammatory system, insu-
lin resistance, and increased tissue protein turnover [74]. The 
proportion of patients who present weight loss at diagnosis 
is 15–40%, but it varies depending on the type and stage of 
cancer, the incidence being very high in advanced stages. 
In pancreatic cancer, CACS can be seen in 86% of patients 
[75], and more than 40% of patients with this neoplasm have 
severe weight loss during treatment [76].

Among 80 older patients (≥ 75 years) with metastatic 
PDAC treated with chemotherapy, 60% exhibited cachexia, 
and 61 (76%) showed signs of sarcopenia. Cachexia was 
linked to older age, poorer performance status, a higher 
neutrophil to lymphocyte ratio, inferior nutritional sta-
tus, and shorter time to treatment failure (TTF) and PFS. 

Additionally, it was associated with an early treatment 
discontinuation, a reduced relative dose intensity of nab-
paclitaxel, and a higher occurrence of grade 4 neutropenia in 
GNP-treated patients. In contrast, sarcopenia had a relatively 
limited impact on the clinical course of older patients with 
PDAC [77].

Nutritional assessment and support are important in 
the setting of localized, advanced, or metastatic pancre-
atic cancer. There is evidence that prehabilitation as part 
of multimodal management improves functional capacity 
and psychological well-being [78]. Its objective is to reduce 
complications and secondary events of the treatments, as 
well as to improve recovery and quality of life, with high-
risk patients, such as older and frail patients, who benefit 
the most from this management. In a retrospective study 
of older patients (> 65 years old) with pancreatic cancer, 
loss of appetite and hypoalbuminaemia were correlated with 
increased mortality [79]. This could be explained by inflam-
matory mechanisms or hormonal imbalance [80].

Therefore, the interventions that should be carried out in 
this population are nutritional advice with adaptation of diet 
and physical exercise, assessing supplementation or artifi-
cial enteral or parenteral nutrition according to individual 
requirements, taking into account the oncological prognosis 
and the patient’s clinical situation [69]. The effect seems to 
be dose-dependent, although corticosteroids have shown an 
orexigenic effect similar in magnitude to that of megestrol 
acetate, but without a correlation with weight gain [81, 82]. 
Drug treatment for orexigenic purposes, such as megestrol 
acetate, is aimed at increasing appetite and weight, as well 
as improving quality of life [69]. In pancreatic cancer, the 
contribution of pancreatic enzymes should be considered in 
the case of exocrine pancreatic insufficiency secondary to 
surgical resection or pancreatic failure due to tumour infiltra-
tion, since these patients frequently suffer from malnutrition 
and sarcopenia secondary to malabsorption [69, 78].

Prevention and management of thrombosis

Cancer patients have 6–7 times the risk of a venous throm-
botic event than the general population. In pancreatic cancer 
and its treatments, incidence rates exceed 30% in certain 
studies. Thrombotic events are not exclusive to the onset of 
the disease but can occur throughout the entire process, and 
their appearance has been demonstrated as an independent 
negative prognostic factor.

Thromboprophylaxis should be evaluated in patients with 
intermediate-high risk (Khorana score ≥ 2) and who do not 
present a high risk of bleeding [83]. If performed, it would 
be especially indicated in the first 6 months after diagnosis 
when 66% of the events occur. Low-molecular-weight hep-
arins, rivaroxaban, and apixaban are adequate and safe in the 
older population [84].
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Conclusions

PDAC is very common, especially in the older population. 
Compared to younger patients, the prognosis of older patients 
with pancreatic cancer is poorer, mostly because of a shorter 
life expectancy. Nevertheless, the effectiveness of treatments as 
well as the survival benefit obtained from chemotherapy might 
be potentially comparable [85]. The treatment of older patients is 
complex, as several factors, such as comorbidity, polypharmacy, 
high risk of frailty, and the physiological changes that occur dur-
ing ageing, must be considered. Another key aspect to discuss 
with every patient and their families is the expected quality of 
life during the course of the disease.

In localized stages, both presurgical selection through 
CGA and the implementation of oncogeriatric interventions 
are necessary due to the severe comorbidity that surgery can 
cause. Surgery in specialized high-volume centres is not asso-
ciated with increased mortality in this population, and adju-
vant chemotherapy with gemcitabine-based regimens may be 
a good option in selected older patients. In metastatic disease, 
new chemotherapy regimens have shown greater benefit in 
the older population, although this population is underrepre-
sented in published clinical trials, so the evidence is scarce. In 
patients < 75 years of age and in good general condition, FOL-
FIRINOX can be considered. In patients > 75 years of age, who 
tend to have greater frailty, less toxic regimens, such as GNP, 
are preferable. In all cases and due to the high symptomatic 
burden of this tumour, best supportive care through nutritional 
support and pain control is vital.

Future clinical trials need to include more older patients, 
so their participation should be encouraged. The develop-
ment of prognostic molecular markers that demonstrate the 
benefit of treatment should also be an objective in the older 
population. There is only one approved biomarker-targeting 
treatment in pancreatic cancer, which is olaparib after plat-
inum-based chemotherapy.

Finally, the incorporation of CGA tools in a multidisci-
plinary context is strongly recommended to individualize 
treatment, prevent toxicity, and improve the care of older 
patients with PDAC.
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