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Rationale and Objectives: Sarcopenia is defined as skeletal muscle loss and can be assessed by cross-sectional imaging. Our aim was
to establish the effect of sarcopenia on relevant outcomes in patients with pancreatic ductal adenocarcinoma (PDAC) in curative and palli-
ative settings based on a large patient sample.

Materials and Methods: MEDLINE library, EMBASE and SCOPUS databases were screened for the associations between sarcopenia
and mortality in patients with PDAC up to March 2022. The primary endpoint of the systematic review was the hazard ratio of Sarcopenia
on survival. 22 studies were included into the present analysis.

Results: The included 22 studies comprised 3958 patients. The prevalence of sarcopenia was 38.7%. Sarcopenia was associated with a
higher prevalence in the palliative setting (OR 53.23, Cl 39.00-67.45, p<0.001) compared to the curative setting (OR 36.73, Cl 27.81-
45.65, p<0.001).

Sarcopenia was associated with worse OS in the univariable (HR 1.79, Cl 1.41-2.28, p<0.001) and multivariable analysis (HR 1.62, Cl 1.27-
2.07, p<0.001) in the curative setting. For the palliative setting the pooled hazards ratio showed that sarcopenia was associated with over-
all survival (HR 1.56, Cl 1.21-2.02, p<0.001) as well as in multivariable analysis (HR 1.77, Cl 1.39-2.26, p<0.001). Sarcopenia was not
associated with a higher rate of post-operative complications in univariable analysis (OR 1.10, Cl 0.70-1.72, p = 0.69).

Conclusion: Sarcopenia occurs in 38.7% of patients with pancreatic cancer, significantly more in the palliative setting. Sarcopenia is
associated with overall survival in both settings. The assessment of sarcopenia is therefore relevant for personalized oncology. Sarcope-

nia is not associated with postoperative complications.
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INTRODUCTION

arcopenia is 2 common secondary condition in can-
cer patients (1,2). It is defined as the loss of skeletal
muscle mass and function and can be secondary to
inadequate nutrition, systemic inflammation, and physical
inactivity (3,4). In oncologic patients, sarcopenia has been
associated with adverse clinical outcomes, such as colorectal
cancer, esophageal cancer, prostate cancer, and lymphoma
(5—9). In oncologic patients undergoing surgery for gastroin-
testinal tumors, sarcopenia was associated with increased risk
of post-operative complications Clavien-Dindo > 3 after
resection (10—12).
Pancreatic ductal adenocarcinoma (PDAC) is among the
leading causes of cancer deaths worldwide in both men and
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women with a low 5-years survival rate (13). Complete surgi-
cal resection is the only available curative treatment. Because
symptoms usually present late in the disease, only a minor
fraction of patients is eligible for surgery (14). Even following
resection, recurrence rates are up to 80 %, despite adjuvant
chemotherapy being the standard of care following surgery
(15,16). Despite improved outcomes in recent years, resec-
tion is still associated with high post-operative mortality and
morbidity (14,17,18). Most patients, however, present with
advanced disease, precluding resection. Patients with border-
line resectable cancer may become eligible for resection after
neo-adjuvant therapy. Neo-adjuvant regimens lead to com-
parable survival rates with primarily resectable tumors and
adjuvant therapy (16).

The prevalence of sarcopenia in patients with pancreatic
cancer has been described as ranging from 30 to 65 % (19).
Several studies have examined the influence of sarcopenia on
different clinical outcomes in pancreatic cancer patients.
However, some of these studies included mixed patient
cohorts with cancer types other than PDAC (20). Previous
analyses focused on surgical patient cohorts with promising
preliminary results in first pooled analyses. However, no sys-
tematic review provided data regarding the influence of sar-
copenia in advanced, palliative patients (21,22).

This systematic review and meta-analysis aims to deter-
mine the influence of sarcopenia on different outcomes in
the palliative and curative setting in patients with pancreatic
cancer based on a large sample.

MATERIAL & METHODS

For the present analysis we performed a literature search
within MEDLINE library, Cochrane, Web of Science, and
SCOPUS data bases using the (PRISMA) (Fig 1) up to March
2022 (23,24).

The following search criteria were used: “pancreatic cancer
OR pancreas cancer OR carcinoma AND sarcopenia OR
low skeletal muscle mass OR body composition OR skeletal
muscle index AND postoperative complications OR postop-
erative complication OR survival”.

Inclusion criteria for the articles were:

- original investigations with humans;

- patients with confirmed PDAC treated by surgical resec-
tion with or without neoadjuvant therapy

- patients with confirmed PDAC treated in the palliative
setting

- estimation of presurgical LSMM/sarcopenia on cross-sec-
tional imaging;

- reported data about influence of low skeletal muscle mass
(LSMM)/sarcopenia on occurrence of postoperative com-
plications (Odds ratios and 95% Cls).

Exclusion criteria were:

- review articles, case reports and letters;

- Non-English language;

- Experimental studies;

- Cancer types other than PDAC included

- Missing of statistical data regarding influence of LSMM/
sarcopenia on OS or occurrence of postoperative compli-
cations (Odds ratios and 95% Cls).

Articles were divided into four sections for subanalyses:

- Overall survival in the palliative and curative setting

- Disease free survival (DFES)

- Opverall post-operative complications

- Post-operative complications grade Clavien-Dindo > 3

The study was approved by the local ethics committee.

Study Outcomes

The primary outcome measures were OS in the palliative and
curative setting and overall post-operative complications
(Clavien Dindo I-V) and major post-operative complications
(> Grade III). Clavien-Dindo III and above implies the need
for direct surgical or interventional procedures or marks
severe organ dysfunction. Secondary outcome measures were
disease free survival (DFS) and prevalence of sarcopenia in the
palliative and curative setting.

Definition of Sarcopenia

Included studies used cross-sectional CT images at the level of
the third lumbar vertebra (L3) to determine sarcopenia.
Accepted evaluation of sarcopenia were the skeletal muscle
index (SMI) and the psoas muscle index (PMI).

Data Extraction

Three researchers (MT, MH and AS) performed the data
extraction. At first, the abstracts were checked. Duplicate
articles, review articles, experimental studies, case reports, and
non-English publications were excluded. Furthermore, the
full texts of the remaining articles were analyzed (Fig 1). The
following data were acquired for the analysis: authors, year of
publication, type of tumors, type of therapy, number of
patients, prevalence of LSMM/sarcopenia, and statistical data
about influence of sarcopenia on outcomes (odds ratios and

95% Cls).

Quality Assessment

The quality of the included studies was assessed by the New-
castle-Ottawa Scale (NOS) http://www.ohri.ca/programs/
clinical_epidemiology/oxford.htm) (25). Study quality assess-
ment was conducted by two authors (HJM, AS), and mainly
included the selection of cases, comparability of the cohort,
and outcome assessment of exposure to risks. A score of

1553


http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm
http://www.ohri.ca/programs/clinical_epidemiology/oxford.htm

THORMANN ET AL

Academic Radiology, Vol 30, No 8, August 2023

[ Identification of studies via databases and registers ]

——p| Reports excluded:

)
(=
.2
§ Records identified from:
= Databases (n = 2124) —>
‘s’ Registers (n = 0)
k]
—
A 4
)
Records screened
—>
(n = 660)
A4
Reports sought for retrieval
g (n =56)
3
5
& \4
Reports assessed for eligibility
(n = 56)
/>
—
\4
T - . .
=z Studies included in review:
3 n = 22 (3958 patients)
2
——

Records removed before screening:
Duplicate records removed
(n = 1464)
Records marked as ineligible by automation
tools (n =0)
Records removed for other reasons (n =0)

Records excluded
(n =604)

Reviews (n= 56)

Case report (n=1)

Experimental investigations (n=7)

Articles not related to the main topic (n= 538)

Reports not retrieved
(n=0)

No sufficient results reported (n = 30)

Reports excluded:
Low study quality (n = 1)
Non standardised estimation of sarcopenia
(n=3)

Figure 1. Prisma flow chart of data acquisition. (Color version of figure is available online.)

zero—nine was assigned to each study, and a study with score
>six was considered to be of high quality.

Meta-analysis

A funnel plot was employed to analyze a possible publication
bias and asymmetry was quantified by using the Egger test
(26). P value of less than 0.05 indicated publication bias.

The RevMan 5.3 (version 5.3. Copenhagen: The Nordic
Cochrane Centre, the Cochrane Collaboration, 2014) was
used (27,28). Heterogeneity was calculated by means of the
index I”. DerSimonian and Laird random-effects models with
inverse-variance weights were performed (29).

RESULTS

Altogether 26 studies were selected for analysis. Of these,
three studies were excluded due to the use of muscle density
or muscle volume measurements to define sarcopenia. One
further study was excluded due to low quality in the NOS
assessment. The included 22 studies comprised 3958 patients.
All studies were retrospective in nature (Table 1). The overall
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risk of publication bias was low identified by the funnel plot.
Correspondingly, Egger’s test revealed a low publication bias
for both treatment groups (p = 0.43 and p = 0.08) (Supple-
mentary Fig 6). The overall risk of bias can be considered as
low, indicated by the high NOS values throughout the stud-
ies (Table 2).

Altogether, there were 2268 men (57.3 %) and 1690
women (42.7 %) included in the studies.

Most studies (20/22) applied the SMI to measure sarcope-
nia. One study converted the SMI into appendicular skeletal
muscle mass (ASM) (30). The PMI was used in 2 studies.
(Table 1). 15 studies used predefined cut-off values for sarco-
penia assessment. Receiver operating characteristics (ROC)
were used by two studies and optimum stratification by one
study. Three studies used quartiles to obtain cut-off values.

Frequency

Sarcopenia was identified in 1531 patients (38.7 %). The frac-
tion of sarcopenic patients ranged from 9.7 % to 87.8 % in
the palliative setting. In the curative setting, the prevalence
ranged from 17.2 % to 58.7 %. Sarcopenia was associated
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TABLE 1. Characteristics of Included Studies with Sex-Specific Cut-off Values

Year Country Sample Size Study Design LSMM Treatment Sex-specific Cut-off Definition of Cut-off
Assessment Values Values

Tan et al. (53) 2009 Canada 111 Retrospective SMI Palliative Males: 59.1 cm2 /m2; Prado et al. 2008 (54)
females 48.4 cm2 /m2

Basile et al. (55) 2019 Italy 94 Rétrospective SMI Palliative Males: 43 cm2 /m2 (BMI Martin et al. 2013 (56)
<25); 53 cm2 /m2 (BMI
>25) ; Females: 41 cm2
/m2

Choi et al. (57) 2015 South Korea 484 Retrospective SMI Palliative Males: 42.2 cm2 /m2; receiver operating
Females: 33.9 cm2 /m2 characteristic

Kim et al. (58) 2021 South Korea 251 Retrospective SMI Palliative Males: 43 cm2 /m2 (BMI Martin et al. 2013 (56)
<25); 53 cm2 /m2 (BMI
>25) ; Females: 41 cm2
/m2

Kays et al. (59) 2018 USA 53 Retrospective SMI Palliative Males: 52.4 cm? /m?; Prado et al. 2008 (54)
females 38.5 cm? /m?

Dalal et al. (60) 2012 USA 41 Retrospective SMI Palliative Males: 52.4 cm? /m?; Prado et al. 2008 (54)
females 38.5 cm? /m?

Park et al. (30) 2016 South Korea 88 Retrospective ASM Palliative Males: 7.50 kg/m2; Kim et al. 2012 (61)
Females 5.38 kg/m2
(class I); Males: 6.58 kg/
m2; Females 4.59 kg/m2
(class )

Nakano et al. (62) 2020 Japan 55 Retrospective SMI Palliative Males: 42.2 cm? /m?; Choi et al. 2015 (57)
females 33.9 cm? /m?

Sakamoto et al. (63) 2020 Japan 74 Retrospective PMI Palliative Males: 6.36 cm2/m2; Groot et al. 2019 (64)
Females 3.92 cm2/m2

Kurita et al. (65) 2019 Japan 82 Retrospective SMI Palliative Males: 45.3 cm2/m2, optimum stratification
Females 37.1 cm2/m2

Cho et al. (66) 2020 South Korea 299 Retrospective SMI Palliative Males: 36.2 cm2/m2; Fujiwara et al. 2015 (67)
Females : 29.6 cm2/m2

Uemura et al. (68) 2021 Japan 69 Retrospective SMI Palliative Males. 42 cm2/m2; Chen et al. 2014 (69)
Females 38 cm2/m2

Takeda et al. (70) 2021 Japan 80 Retrospective SMI Palliative Males: 43 cm2 /m2 (BMI Martin et al. 2013 (56)
<25); 53 cm2 /m2 (BMI
>25) ; Females: 41 cm2
/m2

Sato et al. (71) 2021 Japan 112 Retrospective SMI Palliative Males. 42 cm2/m2; Nishikawa et al. 2016 (72)
Females 38 cm2/m2

Okumura et al. (73) 2017 Japan 301 Retrospective SMI DFS/compl. Males: 47.1 cm2/m2; receiver operating

Females : 36.6 cm2/m2

characteristic

(continued on next page)

£202 1snbny ‘g oN ‘0¢ |0A ‘ABojoipey dlwepesy

H3IONVO JILVIHONVd NI SSINODL1NO S101d34d VINIdOOHVS



THORMANN ET AL

Academic Radiology, Vol 30, No 8, August 2023

TABLE 1. (Continued)

1556

Definition of Cut-off

Values

Sex-specific Cut-off

Values

Sample Size Study Design LSMM Treatment

Country

Year

Assessment

PMI

lowest quartile

Males. 492 mm2/m2;

Curative

Retrospective

557

USA

2012

Peng et al. (74)

Females : 362 mm2/m2
Males: 45.3 cm2/m2;

lowest tertile

Curative

MI

S|

Retrospective

South Korea 180

2018

Choi et al. (75)

Females : 39.3 cm2/m2

Males: 59.1 cm2/m2;

Prado et al. 2008 (54)

SMI Curative

Retrospective

133

Austria

2019

Gruber et al. (76)

females 48.4 cm2 /m2
Males: 50.18 cm2/m2;

Moon et al. 2016 (78)

Curative

SMI

Retrospective

548

South Korea

2020

Ryu et al. (77)

Females 38.63 cm2/m2

Males: 42.2 cm? /m?;

Choi et al. 2015 (57)

Curative

MI

S|

Retrospective

116

Taiwan

2020

Peng et al. (79)

females 33.9 cm? /m?
Males: 41cm2/m2;

undefined

Retrospective SMiI Curative

119

China

2021

Jin et al. (80)

Females 38.5cm2/m2
Males : 44.35 cm2/m2;

lowest quartile

Curative

SMI

Retrospective

111

Israel

2021

Rom et al. (81)

Females 34.82 cm2/m2

LSMM, low skeletal muscle mass.

with a higher frequency in the palliative setting (OR 53.23,
CI 39.00-66.45) compared to the curative setting (OR
33.73, CI 27.81-45.65) (Fig 2).

OS in the Palliative Setting

The influence of sarcopenia on OS in the palliative setting
was reported in 14 studies (1893 patients). The pooled odds
ratio showed that sarcopenia was associated with overall sur-
vival (HR 1.56, CI 1.21-2.02) (Fig 3a). In studies reporting
multivariable analyses, sarcopenia was associated with worse
overall survival in the palliative setting (HR 1.77, CI 1.39-
2.26) (Fig 3b). Heterogeneity between studies was moderate
(I = 61 % for the univariable and 54% for the multivariable
analysis, respectively). All patients received first and/or sec-
ond line chemotherapies. There were no patients on best
supportive care. Due to heterogenous treatment regimens, a
subgroup analysis stratified by different chemotherapies could
not be performed.

OS in the Curative Setting

In all studies sarcopenia assessment was performed at initial
diagnosis before the surgery.

The influence of sarcopenia on OS in the curative setting
was reported in 8 studies (2065 patients). Sarcopenia was asso-
ciated with worse OS in the univariable (HR 1.79, CI 1.41-
2.28) and multivariable analysis (HR 1.62, CI 1.27-2.07)
(Figs3c + d). Heterogeneity between studies was moderate
with 69 % and 66 %, respectively. Due to only a small portion
of patients receiving neo-adjuvant therapies, no subgroup-
analysis could be performed.

DFS

Four studies (647 patients) analyzed the association between
sarcopenia and DFS. Sarcopenia was associated with worse
OS in the univariable (OR 1.70, CI 1.29-2.24) and multivar-
iable analysis (OR 1.86, CI 1.34-2.60). Heterogeneity
between studies was moderate, with 39 % and 36 %, respec-
tively (Fig 4).

Post-operative Complications

Three studies assessed the association between sarcopenia and
overall post-operative complications (Clavien Dindo I-V)
(848 patients). Sarcopenia was not associated with a higher
rate of post-operative complications in univariable analysis
(OR 1.10, CI 0.70-1.71). There were not enough data avail-
able for multivariable analysis (Fig 5).

Post-operatice Complications Clavien-Dindo >3

The influence of sarcopenia on post-operative complications
Clavien-Dindo >three was assessed in eight studies (2065
patients). No association with sarcopenia was found (OR
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Figure 2. Prevalence of sarcopenia in the palliative (a) and the curative setting (b). Overall prevalence in the entire cohort was 38.7 %.

1.06, 95 % CI 0.77-1.47). Heterogeneity between studies was
low (I = 26 %). There were not enough data available for
multivariable analysis (Fig 5).

DISCUSSION

Increasing evidence suggests that sarcopenia is an essential
marker in oncologic patients, with influence on therapeutic
response and clinical outcomes (3). This is the first study
reporting on the association between sarcopenia and outcome
in both the palliative and curative treatment setting for
PDAC. We found a significant yet moderate influence of sar-
copenia on OS in both groups. Heterogeneity between stud-
ies was moderate to high. Likewise, sarcopenia was associated
with lower DFS. We did not identify an association between
sarcopenia and overall or major post-operative complications.

The prevalence of sarcopenia was significantly higher in the
palliative than in the curative setting.

The association between sarcopenia and outcomes in
patients with PDAC has been assessed in earlier meta-analy-
ses, with different emphases. Mintziras et al. examined the
influence of sarcopenia on mortality and post-operative com-
plications in PDAC patients. They found an association
between sarcopenia and OS, but no meta-analysis on post-
operative complications was performed (20). However, the
analysis included malignancies other than PDAC, for example
cholangiocarcinoma and ampullary carcinoma. While 41.7 %
of included patients received palliative treatment only, no
separate sub-group analysis between curative and palliative
settings were performed. As show in our analysis, the preva-
lence between both groups differs significantly, with 54.3 and

37.0 % in the palliative and curative group, respectively.
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Figure 3. Forest plots comparing overall survival (OS) in sarcopenic vs. non-sarcopenic patients in univariate and multivariate analysis for the

palliative (c+b) and curative (c+d) treatment group.
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Figure 4. Forest plots comparing disease free survival (DFS) in sarcopenic vs. non-sarcopenic patients in univariate (a) and multivariate (b)

analysis.

The meta-analysis by Ratnayake et al. analyzed 13 studies
with 3608 patients regarding an association between sarcope-
nia and post-operative complications in patients receiving
pancreatic resection. Only 55.3 % of patients had PDAC. No
influence of sarcopenia on post-operative outcomes was
detected (22). In the meta-analysis by Bundred et al. sarcope-
nia was associated with OS and peri-operative mortality. No
association was found for overall post-operative complica-
tions (21). Of the 42 included studies only 34 assessed sarco-
penia by means of computed tomography. Only ten studies
analyzed the influence of pre-operative sarcopenia on overall
survival. No sub-group analysis for patients receiving

palliative or curative treatment was performed. Pierobon
et al. reported an influence of sarcopenia on OS after surgery
for pancreatic cancer, but no association with post-operative
complications (31).

In accordance with the above-mentioned meta-analyses,
our study did not find an association between sarcopenia and
post-operative complications. It is known that sarcopenia has
an important effect on homeostasis, with low muscle mass
potentially resulting in low tolerability of certain cancer ther-
apies and worse post-operative wound healing (32,33). In the
analysis by Bundred et al., sarcopenic patients exhibited
higher post-operative mortality (21). Furthermore it can be

Hazard Ratio
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Figure 5. Forest plots comparing overall postoperative complications (a) and postoperative complications Clavien Dindo > 3 (b) in sarco-
penic vs. non-sarcopenic patients in univariate analysis. There were not enough data available for multivariate analysis.
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SARCOPENIA PREDICTS OUTCOMES IN PANCREATIC CANCER

assumed that certain cancer therapies, such as neo-adjuvant
therapies negatively affect body composition (34). Appar-
ently, the effect of sarcopenia on post-operative complica-
tions is heterogeneous and varies across cancer types. The
adverse effect of sarcopenia on post-operative outcomes has
been described for other gastrointestinal malignancies, such as
gastric (35) and colorectal cancer (10,36) hepatobiliary cancers
(37). No association was found in a study including patients
with esophageal cancer (38). In another study, sarcopenia was
associated with higher pulmonary complications after esopha-
gectomy (39). A possible explanation may be found in the
role of visceral fat. Keith et al. showed that in patients under-
going pancreaticoduodenectomy, BMI and perirenal fat
thickness were associated with post-operative pancreatic fis-
tulas (40). In patients undergoing gastrectomy, those with
higher visceral fat area had higher postoperative complica-
tions (41,42). The underlying mechanisms are uncertain for
now.

To date there has been no meta-analysis regarding an asso-
ciation between sarcopenia and DFS for PDAC. A meta-
analysis by Shachar et al. on the influence of sarcopenia on
solid tumors included 38 studies, 6 of which dealt with pan-
creaticobiliary cancer (2). A significant effect of sarcopenia as
measured by SMI on OS and DFS was found. However,
only one study with pancreatic cancer was included in the
DES analysis. Our results are in line with results published for
other gastrointestinal malignancies. Deng et al. found that sar-
copenic patients with esophageal cancer after esophagectomy
had a lower DES (6). In their meta-analysis including primary
hepatic malignancies, Zhang et al. found that sarcopenic
patients had a significant reduction in DFS at 5 years, while
no difference was found for DFS at 1 and 3 years (43). A simi-
lar effect was reported for gastrointestinal oncology patients
not including patients with PDAC, showing worse DFS in
sarcopenic patients (44). In patients with early stage surgically
treated NSCLC, sarcopenia was associated with lower 5-year
DEFS, while no influence was found in the overall cohort
(45). In contrast, Yang et al. did not find an influence of sar-
copenia on DFS in a meta-analysis including both patients
with NSCLC and SCLC (46). In head and neck cancer, sar-
copenic patients showed shorter DES (47).

To our knowledge this is the first meta-analysis assessing
the prevalence of sarcopenia in PDAC patients in the pallia-
tive and curative treatment setting. We found that the rate of
sarcopenic patients was higher in the palliative than in the
curative setting. Whether there is a causal relationship aftect-
ing treatment decisions can only be speculated on. However,
it may be assumed that sarcopenic patients are less able to tol-
erate chemotherapies than non-sarcopenic patients. It is
known that tumor-associated inflammation attributes to the
genesis of sarcopenia in cancer patients (48). Proinflammatory
cytokines such as tumor necrosis factor-alpha, interleukin 1,
and interleukin six lead to alterations in metabolic and endo-
crine pathways and have catabolic effects, leading to muscle
loss (49—52). For example, Interleukin 6 is produced by the
tumor or surrounding cells, activates acute-phase protein

reaction in the liver. This raises the need for certain amino
acids, which, if consumed in insufficient quantities, may be
supplied through the breakdown of skeletal muscle (50). Low
skeletal muscle mass may itself contribute to local inflamma-
tion, further driving systemic inflammation. This could
increase tumor aggressiveness and impair treatment response,
leading to reduced survival (49—51). A recent-meta analysis
reported that sarcopenia was associated with dose limiting
toxicity (DLT) in oncologic patients (53). Sarcopenia may
alter the distribution of drugs and lead to increased plasma
concentrations, as has been shown for colorectal and hepato-
cellular cancer (54,55). Skeletal muscle is part of lean body
mass (LBM). It has been shown that that the dose of anti can-
cer drugs per kg LBM was associated with higher toxicity in
colorectal cancer patients receiving 5-FU and breast cancer
patients (54,56). Furthermore, palliative patients usually pres-
ent with more advanced tumor stage and worse physical con-
dition, affecting body composition. Given the high
prevalence of sarcopenia in both treatment groups and the
adverse association on outcome, our study underlines the
need for peri-therapeutic interventions to reduce this influ-
ence. Preventive treatments can include exercise, dietary sup-
plementation and pharmaceutical approaches (57,58).

Our meta-analysis has several limitations. It included only
studies in English language, potentially leading to selection
bias. All studies included were retrospective in nature. Only
certain measurements of sarcopenia, including the SMI and
PMI, were accepted for inclusion. We opted for a standard-
ized method for skeletal muscle measurement. However, this
leaves out other possible assessments of body composition
that may have an influence on outcome, including visceral fat
and bioelectric impedance. Cut-off values varied across stud-
ies, leading to heterogeneity in the definition of sarcopenia
and limits the interpretation of results. A number of studies
had to be excluded as they reported results in mixed cohorts
with cancer types other than PDAC. Due to the heterogene-
ity of studies, a subgroup analysis accounting for the influ-
en—ce of confounders, such as ECOG or tumor stage, was
not possible.

CONCLUSION

Our meta-analysis shows that sarcopenia is associated with
worse OS in patients with PDAC in both the palliative and
the curative treatment setting. The prevalence of sarcopenia
is higher in the palliative than in the curative group. Patients
with sarcopenia also show lower rates of DFES. We did not
find an association between sarcopenia and post-operative
outcomes. The assessment of sarcopenia is relevant for per-
sonalized oncology and can be helpful for risk-stratification in
oncologic patients.
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Figure 6 (supplemental). Funnel plot for overall survival (OS)
for the palliative treatment group (A, p = 0.43) and the cura-

tive treatment group (B, p = 0.08)

Table 2 (supplemental). The quality of the included studies

by NOS (Newcastle-Ottawa Scale) scale. In the column
“Comparability of cases and controls on the basis of the
design or analysis” a maximum of two stars. (*) can be allotted
to each paper.
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