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Abstract 

Background  Patients with advanced pancreatic cancer have a poor prognosis and high burden of cancer-related 
symptoms. It is necessary to assess the trade-off of clinical benefits and possible harms of treatments with anticancer 
drugs (TAD). This systematic review aims to compare the effectiveness of TAD versus supportive care or no treatment, 
considering all patient-important outcomes.

Methods  We searched PubMed, Embase, Cochrane Library, and Epistemonikos. Two reviewers performed selection, 
data extraction and risk of bias assessment. We assessed certainty of the evidence using the GRADE approach.

Results  We included 14 randomised controlled trials. Chemotherapy may result in a slight increase in overall sur‑
vival (MD: 2.97 months (95%CI 1.23, 4.70)) and fewer hospital days (MD: -6.7 (-8.3, -5.1)), however, the evidence is very 
uncertain about its effect on symptoms, quality of life, functional status, and adverse events. Targeted/biological 
therapy may result in little to no difference in overall survival and a slight increment in progression-free survival (HR: 
0.83 (95%CI 0.63, 1.10)), but probably results in more adverse events (RR: 5.54 (95%CI 1.24, 23.97)). The evidence is very 
uncertain about the effect of immunotherapy in overall survival and functional status.

Conclusions  The evidence is very uncertain about whether the benefits of using treatment with anticancer drugs 
outweigh their risks for patients with advanced pancreatic cancer. This uncertainty is further highlighted when con‑
sidering immunotherapy or a second line of chemotherapy and thus, best supportive care would be an appropriate 
alternative. Future studies should assess their impact on all patient-important outcomes to inform patients in setting 
their goals of care.
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Background
Pancreatic cancer (PC) has the highest incidence-to-
mortality ratio of any solid tumour, accounting for almost 
as many deaths as new cases in 2020 [1]. Most patients 
are diagnosed at an incurable, advanced stage, either 
regional (28%) or distant (48%) [2, 3]. The overall progno-
sis of these patients is very poor, with 1- and 5-year sur-
vival rates of 59% and 14% for regional stage, and of 21% 
and 3% for distant stage at diagnosis [2].

PC patients present a high burden of cancer-related 
symptoms, including pain, weight loss, fatigue, depres-
sion, and anxiety, which tend to increase closer to the 
end-of-life (EoL) period [4, 5]. Therefore, for patients 
with advanced PC and a poor prognosis, it seems coher-
ent that treatment goals should mostly prioritise the 
improvement on quality of life [6].

The most widely used approach for advanced PC is 
treatment with anticancer drugs (TAD). Currently, guide-
lines recommend chemotherapy as first line therapy for 
locally advanced and metastatic PC in patients with an 
Eastern Cooperative Oncology Group (ECOG) perfor-
mance status (PS) 0, 1 or 2 [7–9]. However, these treat-
ments are usually suggested on the basis of a few weeks 
to months survival advantage, but do not explicitly assess 
and report the impact these treatments may have in 
terms of improving symptom burden, toxicity, functional 
status, and quality of life near death. More recently, other 
TADs are being evaluated, mainly immunotherapy, —due 
to promising results in other malignancies— [10, 11] and 
targeted/biological therapies —due to the advances in 
molecular characterization of PC [12].

However, through previous stages of our broad evi-
dence synthesis project [13] we found that previous 
systematic reviews (SRs) that compared TAD with sup-
portive care (SC) or no treatment in patients with 
advanced PC did not find conclusive evidence to support 
one option over the other. Moreover, we found that there 
were relevant primary studies that were not included in 
those SRs [14]. Therefore, we think it is still reasonable 
to compare TADs with SC or no treatment to assess the 
trade-off of clinical benefits and possible harms and in 
consequence, we aimed to conduct a new SR, following 
strict methodological guidelines, to assess the efficacy of 
TAD versus SC or no treatment in people with advanced 
PC, considering all patient-important outcomes.

Methods
We conducted a SR adhering the Preferred Report-
ing Items for Systematic Reviews and Meta-Analyses 
(PRISMA) checklist [15]. The protocol for this study was 
prospectively registered and is publicly available in Open 
Science Framework [16].

This study is the last part of a three-stage comprehen-
sive evidence synthesis project (ASTAC project) [16]. 
Briefly, we first conducted an overview of SRs [13] and 
then a scoping review and evidence map of primary and 
secondary studies assessing the effectiveness of TAD ver-
sus SC/no treatment for advanced PC [14].

Eligibility criteria
We used the PICO framework to determine our 
research question and guide our eligibility criteria [17]. 
The clinical question was: Are TADs (chemotherapy, 
immunotherapy or targeted/biological therapies) more 
effective compared to SC/no treatment in patients with 
advanced PC?

Types of studies
We included randomised clinical trials (RCTs) and 
excluded quasi-experimental studies, observational stud-
ies, and reviews. For studies with more than two arms, 
we included those of interest only if the authors provided 
the necessary disaggregated data.

Types of participants
We considered studies including adults with primary or 
recurrent advanced PC. We considered PC as advanced 
when in stage III or IV, or when considered as such by the 
study authors. Authors may refer to this as incurable, sec-
ondary, metastatic, terminal, or progressive cancer. We 
excluded neuroendocrine neoplasms.

Types of interventions
For the experimental arm, we considered any TAD 
(chemotherapy, immunotherapy, or targeted/biologi-
cal therapies), either monotherapy or in combination, 
whether individual or combined, with or without SC. We 
excluded trials that evaluated surgery or radiotherapy 
without TADs, intraperitoneal chemotherapy, and stud-
ies that consider chemotherapy only as adjuvant/neoad-
juvant therapy or maintenance therapy.

For the control arm, we considered any supportive 
treatment, administered with the purpose of sympto-
matic or palliative control. This comprehends either usual 
treatment, SC, or best supportive care (BSC) [18, 19]. We 
also included trials that did not explicitly define the inter-
vention, or using with placebo. We excluded studies if the 
control arm included any type of TAD or treatments with 
non-palliative intention (e.g., radiotherapy or surgery 
with curative intention).

Types of outcomes
We considered studies that reported any of the following 
outcomes.
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1.	 Primary outcomes: overall survival (OS), quality of 
life (QoL), progression-free survival (PFS), functional 
status (FS), and toxicity measured as moderate or 
severe adverse events

2.	 Secondary outcomes: symptoms related to the dis-
ease, admissions to hospital or long-term centre, or 
emergency consultations, and quality of death (QoD) 
measured as admissions to hospital at the EoL (last 
30  days of life), palliative care provided during the 
last year and/or place of death.

Search methods for identification of studies
We identified potentially eligible references through a 
search strategy conducted for the first two stages of the 
broad evidence synthesis project [16], which involved 
a literature search in MEDLINE (access via PubMed), 
Embase (access via Ovid), the Cochrane Database of Sys-
tematic Reviews, CENTRAL, and Epistemonikos from 
inception onwards. We updated this search on April 
2022, using the same search strings for each electronic 
database, but only focused on PC (Additional file 1). We 
also searched in clinicaltrials.gov to identify protocols of 
potentially eligible studies. In addition to electronic data-
base searches, we asked experts in the field for relevant 
studies. We conducted a forward and backward citation 
search starting from the included studies, using cita-
tionchaser software [20–22]. We did not apply language 
restrictions.

Selection of studies
Two reviewers independently screened the results of the 
search, first by title and abstract and in a second stage 
by full text. A third reviewer solved any disagreement 
in both stages. For this process, we used Rayyan, a web-
based software platform [23].

Data extraction and risk of bias assessment
Two reviewers independently extracted data using a 
sheet that was previously piloted. We solved disagree-
ments through discussion. We extracted the following 
characteristics of the included RCTs: year of publica-
tion, country, number of arms, study phase, number of 
randomised and analysed participants, characteristics 
of included participants, of interventions and compari-
sons, outcomes assessed, results, conflicts of interest, and 
funding.

Two reviewers independently assessed the risk of 
bias at outcome level using the Cochrane Risk of Bias 2 
(RoB2) tool [24]. We solved disagreements by consensus 
or a third reviewer.

Data synthesis and analysis
We calculated mean difference (MD) for continuous 
outcomes and risk ratios (RR) for dichotomous out-
comes, with their respective 95% confidence interval. 
When the number of events was zero in a treatment 
arm, we followed Cochrane Handbook guidance [25]. 
For survival outcomes we also used hazard ratios (HR) 
extracted from the published data [26].

When a study included multiple arms, we only con-
sidered comparisons relevant for our review, and when 
two comparisons (e.g., drug A versus placebo and drug 
B versus placebo) were combined in the same study, we 
followed the guidance of the Cochrane Handbook for 
Systematic Reviews of Interventions, to avoid double-
counting [27].

Data synthesis
We performed a meta-analysis using a random effects 
model for outcomes where studies were reasonably 
homogeneous (both clinically and methodologically), 
using ReviewManager (RevMan) 5.4. For other cases, 
we report results descriptively.

For each intervention, we grouped studies and con-
sidered all possible interventions in the control group 
(i.e., placebo, SC, BSC, usual treatments and others) as 
one unique comparator. We also performed subgroup 
analyses according to the lines of therapy [28].

We were not able to conduct the other pre-planned 
subgroup analysis [16] due to lack of information. Due 
to the small number of studies included in the meta-
analyses, we were unable to analyse publication bias 
through funnel plots.

Assessment of heterogeneity
We assessed heterogeneity both visually and using I2 
through Software Review Manager 5.4. Cut-off values 
for I2 are not absolutes. An I2 below 40% might not be 
important and between 50%-90% may represent sub-
stantial heterogeneity. We considered the heterogeneity 
assessment for purposes of the estimation of certainty 
of evidence.

Assessment of certainty of evidence
We assessed the certainty of the evidence according to 
GRADE guidance [29] and made a Summary of Find-
ings (SoF) table for all outcomes. We classified the 
certainty of the evidence for each outcome as high, 
moderate, low, or very low. We initially rated the cer-
tainty for each outcome as high, since data comes from 
RCT, and we lowered in presence of important bias, 



Page 4 of 16Salazar et al. BMC Cancer          (2023) 23:748 

indirectness, inconsistency, imprecision, or suspicion 
of publication bias.

Results
Description of studies
Results of the search
Through the previous stages of our broad evidence syn-
thesis project [14], we identified 43 studies, with 59 ref-
erences, that included participants with advanced PC 
and were included in our scoping review and evidence 
map. We identified 337 additional references through our 
search update. After removing duplicates, we screened 
286 references by title and abstract, and finally, 6 full-text 
articles for inclusion. We identified one reference corre-
sponding to the protocol registration of an RCT already 
included in the previous stages of our project. Therefore, 

we included a total of 14 RCTs, with 21 references, to 
answer our review question.

See Fig.  1 for the PRISMA flow chart. See additional 
file 2 for the reasons for exclusion of 44 reports.

Included Studies
See Table 1 for characteristics of the included studies and 
Table  2 for baseline characteristics of the included par-
ticipants. See additional file 3 for the studies’ patient eli-
gibility criteria and intervention details.

We included 14 RCTs assessing the effects of TAD 
vs either BSC, SC, placebo, or no treatment in patients 
with advanced PC [30–33, 35, 36, 38, 39, 41–45, 47]. The 
year of publication ranged from 1979 to 2014, with only 
two studies published in the last 10 years [45, 47]. Eight 
(57.1%) studies did not specify the sources of funding and 
nine (64.2%) did not report conflicts of interest.

Fig. 1  PRISMA flow chart: summary of the selection process
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Chemotherapy versus No‑TAD  We included 11 studies 
for this comparison [30–33, 35, 36, 38, 39, 41–43]. The 
number of participants included in each study ranged 
from 31 to 303, totalling 903 participants.
The studies included participants with unresectable 
advanced PC [30, 32, 33, 35, 36, 39, 41–43], “non-curable 
PC” [31], or only metastatic PC [38]. Six studies provided 
baseline performance status (PS) details: two included 
participants with Karnofsky PS (KPS) > 70 [38, 39], two 
with WHO PS 0 to 2 [32, 41], and two with WHO PS 0 
to 3 [35, 43] (Table  2). Three studies only provided this 
information in their eligibility criteria [31, 36, 42], and 
two studies did not inform baseline PS [30, 33].

Nine studies assessed 5-FU-based regimes [30–33, 35, 
39, 41–43], one study assessed gemcitabine [36], and one 
glufosfamide [38]. Six studies evaluated the intervention 
as first line [30–33, 35, 36], two as second [38, 39] and 
three as non-specified lines of therapy [41–43]. For the 
control arms, seven studies described it as either BSC 
[31, 38, 39, 42] or SC [32, 33, 41]. Both groups received 
palliative surgery in three studies [30, 36, 43] and pallia-
tive radiotherapy in one study [35].

Immunotherapy versus No‑TAD  We included two stud-
ies for this comparison [44, 45]. Results of the study by 
Oortgiesen et al. were only available as an abstract [44]. 
Each study included 154 participants, with unresect-
able advanced PC [44] or with advanced PC unwilling or 
unsuitable to receive chemotherapy [45].
One study planned to include participants with KPS ≥ 60, 
however, due to a screening error, it included one partici-
pant with KPS 30 at baseline in the control arm [45] and 
the other did not inform participants’ baseline PS [44] 
(Table 2).

One study tested a polyclonal antibody stimulator (PAS) 
vaccination, which elicits a specific and high-affinity anti-
gastrin antibody and did not specify the line of therapy 
[44], while the other tested an anti-gastrin immunogen 
(G17DT) as first-line therapy [45]. In both studies, the 
control arm received a matching placebo.

Targeted/biological therapy versus No‑TAD  We included 
one study for this comparison, which included 207 par-
ticipants with unresectable locally advanced or metastatic 
PC. All participants had an ECOG PS 0 to 2 (Table 2). The 
study evaluated erlotinib without specifying the line of 
therapy and compared it to a matching placebo [47].

Risk of bias of included studies
We judged only one study to have a low risk of bias for 
all outcomes [47]. We judged four studies to have some 
concerns about risk of bias for all outcomes, mainly due 
to lack of information about allocation concealment and 
a pre-planned analysis [30, 32, 36, 44]. We judged four 
studies to have a high risk of bias for all outcomes, mainly 
due to deviations from intended interventions and issues 
arising from the randomisation process [31, 33, 38, 45]. 
Lastly, we judged five studies to have some concerns of 
risk of bias for survival outcomes, mainly due to lack of 
information about allocation concealment: however, for 
outcomes such as symptoms related to the disease, tox-
icity, and functional status, we judged them as having a 
high risk of bias, mainly due to concerns about differ-
ences in the measurement of the outcomes between 
groups [35, 39, 41–43] (See additional file 4 for the risk of 
bias per outcome in all the included studies).

Effects of interventions
See Tables  3, 4 and 5 and appendices 5 and 6 for a 
summary of the results and certainty of evidence per 
outcome.

Chemotherapy versus No‑TAD
Eight studies reported a longer median or mean OS in 
the group that received chemotherapy [31–33, 35, 38, 
39, 41, 42], while two reported a longer OS in the no-
TAD group [30, 36]. Only three studies provided suf-
ficient data for meta-analysis for OS as a continuous 
outcome and showed that chemotherapy may slightly 
increase OS (MD: 2.97 months (95%CI 1.23, 4.70); low 
certainty) [32, 39, 42] (Additional file 5.1).

Six studies provided sufficient data to calculate HR for 
OS, with 647 participants analysed. The pooled analysis 
showed chemotherapy may have little to no effect on OS 
(HR: 0.92 (95%CI 0.74, 1.16); very low certainty) (Addi-
tional file 5.1). Pooled analysis of seven studies showed 
that chemotherapy resulted in an absolute mortality risk 
reduction of 253 per 1,000 patients at 6-months (RR: 
0.67 (95%CI 0.48, 0.94); very low certainty) and of 135 
per 1,000 patients at 12-months (RR: 0.86 (95%CI: 0.76, 
0.98; very low certainty)(Additional file 5.2). Lastly, only 
one study assessed PFS and reported results in favour of 
chemotherapy, however inconclusive (HR: 0.76 (95%CI 
0.57, 1.05); very low certainty) [38].

QoL was assessed by only two studies. Glimelius 
et  al. reported results in favour of chemotherapy over a 
4-month period [31], while Xinopoulos et al. found that 
in a 6-month period the no-TAD group had better results 
[36]. Two studies assessed participants’ FS and reported 
results in favour of chemotherapy [42, 43]. Additionally, 
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Immunotherapy versus No‑TAD
The two studies assessing immunotherapy reported 
results for OS in favour of the intervention, with a 
median of 22 to 66 days of advantage [44, 45], with only 
one reporting a HR of 0.75 (95%CI 0.51, 1.10); very low 
certainty. Only one study assessed FS and reported 
longer time to deterioration of KPS (below 60) in the 
immunotherapy group [45]. Overall, the evidence is 
very uncertain about the effect of immunotherapy in OS 
and FS.

We did not find studies that assessed or adequately 
reported the following outcomes: PFS, QoL, toxicity, 
symptoms related to the disease, admissions to hospital, 
and QoD.

Targeted/biological therapy versus No‑TAD
The only study addressing this comparison reported 
that erlotinib may result in little to no difference in OS 
(HR: 1.04 (95%CI 0.77,1.39); low certainty) and it may 
increase PFS (HR: 0.83 (95%CI 0.63, 1.10); low certainty). 
However, it probably results in an increase in treatment 
related serious adverse events (RR. 5.54 (95%CI 1.24, 
23.97); moderate certainty) (Additional file 5.3) [47].

We did not find studies that assessed or adequately 
reported the following outcomes: QoL, FS, symptoms 
related to the disease, admissions to hospital and QoD.

seven studies reported toxicity [32, 35, 36, 38, 39, 41, 42], 
but only four did so in both groups allowing for compari-
son (Additional file 5.3). Ciuleanu et al. reported a higher 
occurrence of toxicities in the chemotherapy group 
[38], while the other three reported no significant dif-
ferences between groups for each adverse event [35, 39, 
42]. Lastly, four studies assessed symptoms related to the 
disease using different scales to measure pain [33, 38], 
gastrointestinal symptoms [33], depression and anxiety 
[41], and improvement of overall symptomatology [43] 
and reported contradicting results (Additional file  5.4). 
Overall, the evidence is very uncertain about the effect 
of chemotherapy on QoL, FS, toxicity and symptoms 
related to the disease.

Only one study assessed the number of hospital days 
and reported a lower mean in the control group (99.3 
versus 115.7 days). However, after adjusting per month of 
survival, the chemotherapy group presented fewer hospi-
tal days (MD: -6.7 (-8.3, -5.1); low certainty) [42].

We did not find studies that assessed QoD in both 
groups. Only one study assessed an aspect of QoD in the 
chemotherapy group and reported that 15 out of 16 par-
ticipants in the intervention group did not receive gem-
citabine in the last 2–3  weeks before death when their 
condition was very poor. The other participant had previ-
ously requested treatment discontinuation [36].

Table 4  Summary of findings for immunotherapy compared to no-TAD for advanced pancreatic cancer

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it 
is substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

Explanations
a We downgraded two levels due to high risk of bias arising from problems in the randomisation process (Gilliam et al.) and some concerns due to lack of information 
about allocation concealment, deviation from interventions and selective reporting (Oortgiensen et al.)
b We downgraded two levels due to imprecision. The confidence interval shows both benefit and harm
c We downgraded two levels due to high risk of bias arising from problems in the randomisation process
d We downgraded two levels due to imprecision. Only one study assessed this outcome with a small sample size resulting in imprecise estimators

Immunotherapy compared to no-TAD for advanced pancreatic cancer

Outcomes № of participants 
(studies)
Follow-up

Certainty of the 
evidence
(GRADE)

Narrative results

Overall Survival 304
(2 RCTs) [44, 45]
up to 400 days

⨁◯◯◯
Very lowa,b

· Gilliam et al. reported a median of 100 days 
in the intervention and 78 days in the control 
group, for patients with PC stage IV, and of 193 vs 
239 days for patients with PC stage II/III (HR 0.75; 
95%CI 0.51, 1.10)
· Oortgiesen et al. reported a median of 150 days 
in the intervention group and 84 days for the con‑
trol group

Functional Status
assessed with: Time to deterioration 
of KPS (below 60)

152
(1 RCT) [45]

⨁◯◯◯
Very lowc,d

· Gilliam et al. reported the median time to deteri‑
oration of 138 days for the immunotherapy group 
and 78 days for the control group (p = 0.058)
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Discussion
Our SR identified, evaluated, and summarised the evi-
dence of a total of 14 RCTs that assessed the efficacy 
of TADs versus SC or no treatment for patients with 
advanced PC. We identified very few RCTs that com-
pared TADs, either chemotherapy (n = 11), immuno-
therapy (n = 2), or targeted/biological therapies (n = 1) 
versus no oncological treatment (using as compara-
tor usual supportive care or placebo or no treatment), 
with most assessing only first-line therapies. Besides the 
sparsity in the number of trials, there are several serious 
drawbacks to consider in order to interpret the results 
correctly. First, the overall certainty of evidence was low 
or very low, due to many concerns of risk of bias, incon-
sistency in the results, and imprecision of the effect 
estimates. Additionally, most studies lack transparency 
regarding potential conflicts of interest. Given all these 
limitations, it is remarkable that there are only two 
RCTs conducted in the last ten years, since this is still a 
critical question with an important level of uncertainty.

Second, outcomes different from survival are seldom 
measured or reported —even when they are undeni-
ably relevant in this context. Patients with advanced PC 
often present a substantial symptom burden (including 
pain, tiredness and lack of energy) which affects their 

functionality, daily life activities [49], and ultimately 
constitutes one of the main reasons for TADs discon-
tinuation [50]. Moreover, a recent RCT confirmed that 
the integration of routine symptom monitoring dur-
ing cancer treatment improves survival outcomes [51]. 
Unfortunately, the included RCTs in our study did not 
systematically assess potential changes in symptoms con-
trol or quality of life throughout the course of treatments.

Third, we could not include all the data provided by 
the primary studies to assess toxicity either, due to sev-
eral reasons. In some cases, authors provided data only 
for the experimental arm, with no information given 
for the control group. Others did not assess the adverse 
events grouped by severity, reporting the results exten-
sively disaggregated. Finally, in some reports it was 
unclear whether the unit of analysis were the patients 
or the events (e.g. if two adverse events in one patient 
were counted as “2” or “1”). We collected data only from 
those primary studies whose reports were appropriate 
for our predefined methods, but there is a large room for 
improvement when reporting toxicity form RCTs.

Fourth, almost all studies included participants with a 
PS from 0 to 2, which is consistent with the population 
considered in guidelines’ recommendations for the use 
of TAD for advanced PC [7, 9, 52]. As we did not find 

Table 5  Summary of findings for targeted/biological therapy compared to no-TAD for advanced pancreatic cancer

* The risk in the intervention group (and its 95% confidence interval) is based on the assumed risk in the comparison group and the relative effect of the intervention 
(and its 95% CI)

We used data from Kaplan–Meier survival curves from the control groups of the trials included in the systematic review to estimate the baseline risk for OS and PFS

CI Confidence interval, HR Hazard Ratio, MD Mean difference, RR Risk ratio

GRADE Working Group grades of evidence

High certainty: we are very confident that the true effect lies close to that of the estimate of the effect

Moderate certainty: we are moderately confident in the effect estimate: the true effect is likely to be close to the estimate of the effect, but there is a possibility that it 
is substantially different

Low certainty: our confidence in the effect estimate is limited: the true effect may be substantially different from the estimate of the effect

Very low certainty: we have very little confidence in the effect estimate: the true effect is likely to be substantially different from the estimate of effect

Explanations
a We downgraded two levels due to imprecision. Single study with a small sample size and the confidence interval shows both benefit and harm
b We downgraded one level due to imprecision. Single study with a small sample size and low number of events

Outcomes № of participants 
(studies)
Follow-up

Certainty of 
the evidence
(GRADE)

Relative effect
(95% CI)

Anticipated absolute effects*

Risk with No-TAD Risk difference with 
targeted/biological 
therapy

Overall Survival 207
(1 RCT) [47]
2 years

⨁⨁◯◯
Lowa

HR 1.04
(0.77 to 1.39)

900 per 1,000
[death]

9 more per 1,000
(70 fewer to 59 more)
[death]

Progression-Free Survival 207
(1 RCT) [47]
3 years

⨁⨁◯◯
Lowa

HR 0.83
(0.63 to 1.10)

930 per 1,000
[progression]

40 fewer per 1,000
(117 fewer to 16 more)
[progression]

Adverse events
assessed with: patients with one or more treat‑
ment related serious adverse event (grade 3,4,5 
CTCAE)

207
(1 RCT) [47]

⨁⨁⨁◯
Moderateb

RR 5.45
(1.24 to 23.97)

19 per 1,000 86 more per 1,000
(5 more to 446 more)
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studies assessing this comparison for patients with PS 3 
or higher, this lack of evidence related to more advanced 
patients would be an additional argument for rigorously 
assessing the performance status of all PC patients in 
clinical practice to avoid treating those with a poorer 
prognosis and therefore, with increasing chances to pro-
duce them more harms than benefits. This is why there 
is a progressive recognition about the importance of a 
valid evaluation of patients’ experience through patient-
reported outcome (PRO) instruments. Instruments such 
as the EORTC QLQ-C30/PAN26 have been deemed 
highly relevant by patients since it measures most aspects 
of their experience with the disease and treatment [49]. 
While it is a great accomplishment that some newer 
studies are including these measures, it is regrettable that 
they were not used when comparing TADs to less aggres-
sive treatments whose aim was to improve cancer-related 
symptomatology and QoL, such as SC [53].

Given all the above-mentioned limitations, the quanti-
tative results from our SR must be interpreted with cau-
tion. Chemotherapy may result in a slight increase in OS 
of about 3 months and fewer hospital days compared to 
SC (about 1  week), while targeted/biological therapies 
may provide little or no difference in OS and a slight 
increment on PFS, at the expense of more treatment-
related serious adverse events. As already said, there is an 
important uncertainty about the effects of chemotherapy 
in PFS, QoL and FS, and even more of immunotherapy 
in OS and FS. Moreover, as there are no RCTs that have 
assessed the effects of treating advanced PC beyond 
a second-line therapy, this lack of evidence should be 
another criterion for establishing treatment limits.

Given the evidence gaps and the low certainty of evi-
dence of our findings, the assessment of the effects of 
TADs when compared to SC alone for patients with 
advanced PC may still be considered appropriate. Some 
clinicians could justify their use of TADs in advanced PC 
patients based in the superiority of some regimens over 
others, since chemotherapy is already considered the 
standard of care [7, 9]. But others can argue that criti-
cal and important outcomes for decision making have 
not been sufficiently studied and that guidelines’ recom-
mendations of TADs are based on limited evidence and 
a partial evaluation of their effects. Therefore, it would 
be reasonable and ethical to conduct more and better 
RCTs considering BSC with no TAD as the control arm 
in PC patients with an advanced disease. The information 
obtained from these studies would certainly enhance the 
future decision-making process.

This SR has several strengths. We conducted an exhaus-
tive search in six databases, as well as citation search to 
find all relevant studies. We have also conducted selec-
tion, data extraction and quality assessment by two 

reviewers independently, and we present the results with 
the respective certainty of evidence assessment using the 
GRADE guidance.

Although our review did not focus on comparing 
different schemes of TADs with each other, it really 
challenges the appropriateness of current recommen-
dations of TADs and the way in which they have been 
formulated. Therefore, clinicians should continuously 
provide advanced PC patients with all relevant infor-
mation about prognosis, treatment options including 
BSC as a reasonable alternative, and other aspects of 
care, thus advocating for patient’s autonomy [9]. In the 
case of advanced PC patients, it is crucial to assume 
that their very poor survival prognosis at short term 
basis would be only slightly improved with any TAD, 
if successful, and this must be balanced with the risks 
associated to the therapies that could worsen their 
QoL. If they are aware of this scenario, some patients 
could reasonably prefer to receive only the best possible 
SC and give priority to maintain a good QoL until the 
end of their lives.

Conclusions
This review found that the evidence driven from RCTs 
is very uncertain about whether the benefits provided 
by TADs are greater than their associated harms in 
patients with advanced PC. When the first chemother-
apy lines have failed, there is no evidence to propose 
further TADs to patients unless accepting their inclu-
sion in a trial. In contrast, BSC is an appropriate alter-
native to be offered, especially if their functional status 
is poor or the disease is very advanced. Future research 
should assess the impact of TADs on all patient-impor-
tant outcomes, thus providing relevant information to 
involve patients in establishing their goals of care.
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