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Abstract
Purpose  Parenteral nutrition (PN) can be an effective treatment to improve the nutritional status of patients with pancreatic 
cancer, but the effects of PN on quality of life (QoL) are still understudied. Therefore, we aimed at investigating whether the 
best supportive nutritional care (BSNC) in combination with PN at home compared to BSNC alone changed QoL in patients 
with advanced pancreatic cancer undergoing chemotherapy over a period of 7 weeks.
Methods  n = 12 patients in the PANUSCO study received nutritional counseling only (control group (CG)) and n = 9 patients 
were also given supportive PN (intervention group (IG)). The primary endpoint was the change of QoL (EORTC-QLQ-C30 
and QLQ-PAN26) over 7 weeks between the groups.
Results  There was a significant worsening in social functioning in IG (p = 0.031) and a significant difference between groups 
in change of social functioning (p = 0.020). In all other domains of QoL, there was no significant difference between groups. 
Within groups, there was a significant improvement in the domain weight loss in IG (p = 0.031), showing that patients were 
less worried about their weight being too low. Furthermore, there was a significant difference in the change of BW over time 
between groups (p < 0.001) with IG showing an increase (p = 0.004) and CG showing no change (p = 0.578).
Conclusion  The administration of PN had in one of five domains negative consequences on QoL. The decision to adminis-
ter PN should always be made individually and together with the patient, and the impact on QoL should be included in the 
decision to administer PN.
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Introduction

Pancreatic cancer (PaCa) showed an increasing mortality 
trend [1], often diagnosed at locally advanced or meta-
static stage [2, 3], leading to weight loss (WL) [4, 5], tumor 

cachexia [6], malnutrition [7–10], and systemic inflamma-
tion [11]. WL leads to poor treatment outcome, shorter sur-
vival time [12–17], and reduced quality of life (QoL) [16]. 
Malnutrition is associated with increased chemotherapy 
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(CTx)-induced toxicity, low treatment compliance, poor 
QoL, and overall survival [18–21].

Since the 1990s, there has been a growing interest in the 
QoL of cancer patients [22], acknowledging its impact on 
oncologic treatment compliance, prognosis, and mortality 
[23, 24]. Evidence supports the relationship between nutri-
tional interventions (NI), nutritional status (NS), and QoL 
in cancer patients [25]. The importance of the NI in terms 
of QoL was also described in a systematic review, which 
showed that a NI might be associated with a better QoL 
in humans with different diseases [26]. Two further stud-
ies investigated QoL in cancer patients receiving parenteral 
nutrition (PN) at home and concluded that this form of PN 
was associated with an improvement in QoL [27, 28]. In 
contrast, an RCT showed that PN in advanced cancer had no 
impact on health-related QoL [29]. A further RCT in cancer 
patients showed that dietary supplements (+ usual diet) or a 
usual diet alone worsened QoL vs. an individualized nutri-
tional counseling and education after 6.5 years [30].

Maintaining or improving NS is a key factor for QoL. 
Besides, nutritional counseling, enteral nutrition (EN), and 
PN are available interventions. EN is the administration of 
a special liquid food mixture through a tube into the gas-
trointestinal tract [31]. PN is the application of nutrients 
via a central venous access directly into the bloodstream, 
bypassing the digestive tract [31]. Previous studies showed 
an advantage of EN vs. PN in the treatment of PaCa (e.g., 
lower rate and development of complications and lower WL) 
[32] but EN frequently shows adverse events (e.g. nausea 
and vomiting) [33, 34]. Moreover, some patients do not wish 
to receive nasogastric tube feeding because of the psycho-
logical and social impact [35]. Therefore, PN is considered 
an alternative treatment for rapidly increasing energy intake 
(EI) with fewer adverse events on the gastrointestinal tract, 
but a higher risk for infectious complications [33, 34, 36]. 
The German Cancer Society recommends individualized 
nutritional assessment, nutritional counseling by dietitians, 
and the administration of supplemental or total EN or PN 
in cases of inadequate nutritional intake with the aim of 
maintaining or improving NS and QoL [37].

However, it remains understudied whether PN, while 
effectively increasing nutritional intake, has a negative 
impact on QoL in PaCa patients. A prospective observa-
tional study in participants with mixed conditions on the 
impact of PN on QoL showed a trend towards an improve-
ment in the physical health component after 3 months, while 
the psychological component remained stable [38]. A sys-
tematic review of non-cancer patients criticized the lack of 
sufficient literature on the impact of PN on QoL [39]. To 
close this knowledge gap, this analysis aimed to investigate 
whether PN in combination with best supportive nutritional 
care (BSNC), compared to BSNC alone changed QoL in 
patients with advanced PaCa undergoing CTx over 7 weeks.

Materials and methods

Design

The data for this analysis are from the PANUSCO trial 
(NCT01362582). PANUSCO was a controlled, open-label, 
prospective, randomized, phase IIIb, multicenter trial with 
two parallel arms to investigate the effects of PN (interven-
tion group (IG)) in combination with BSNC versus BSNC 
alone, (control group (CG)) on event-free survival in patients 
with advanced PaCa [40] (Fig S I).

The study was terminated prematurely because the cal-
culated sample size of 120 patients could not be achieved. 
In this secondary analysis, the available datasets from four 
centers (Heidelberg, Erlangen, Bad Soden, Greifswald—
Germany) were evaluated in an exploratory way. Data sets 
from weekly visits from baseline (t0) to week 7 (t7) were 
analyzed (our baseline represents t1 of the study protocol). 
The primary endpoint of this exploratory analysis was the 
change of QoL over 7 weeks between groups. Furthermore, 
correlations between changes in EI as well as protein intake 
(PI) and changes of QoL were investigated for all partici-
pants irrespective of group allocation.

Participants

Patients over 18 years of age with histologically confirmed 
advanced pancreatic adenocarcinoma who had received at 
least one prior CTx (gemcitabine-based) and experienced 
disease progression on this prior CTx were screened for 
participation. At enrolment, all patients received 5-fluoro-
uracil (5-FU), folinic acid (FA), and oxaliplatin as second or 
higher line CTx [40]. QoL-related inclusion criteria were a 
body mass index (BMI) ≥ 19 kg/m2, an expected life expec-
tancy of more than 3 months, and at least one previous CTx. 
QoL-related exclusion criteria were a major surgery of less 
than 4 weeks prior to enrolment, a WL of more than two 
percentage within the last 7 days or an EI less than 500 kcal 
expected within the next 5 days, and more than 4 weeks of 
PN within the last 6 months or PN less than 4 weeks prior 
to enrolment. Detailed inclusion and exclusion criteria are 
given in [40]. Patients were randomly assigned to IG or CG.

Nutrition of the patients

Both, the IG and CG received BSNC, defined as weekly 
nutritional consultation (face-to-face or by phone) and rec-
ommendation by experienced nutritionists. All types of oral 
nutritional supplements were allowed. Independent of oral 
food intake, the IG additionally received a defined, support-
ive PN. Defined stop criteria for nutritional therapy, e.g., 
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energy intake of at least 50% of requirements, ensured that 
an adequate supply of nutrients was guaranteed for both the 
CG and IG. The infusions contained 1150 kcal, 50 g amino 
acids, 125 g glucose, and 38 g (+ 5 g fish oil extra) fat with 
soybean oil, medium chain triglycerides, olive oil, and fish 
oil. PN was planned to be given continuously overnight, 
6 days per week at home. The actual administration of PN 
was recorded. The parentally prescribed EI was the same for 
all participants and did not depend on body weight (BW) or 
NS. This was not a total PN, but supplemental PN for all. 
Detailed information of PN is described in [40].

The NI as well as the CTx was administered until indi-
vidual discontinuation criteria were met. For both arms, 
there were individual stopping criteria for the NI (Tab S I).

Quality of life

The European Organization for Research and Treatment of 
Cancer (EORTC) quality of life questionnaire (QLQ-C30) 
and its supplementary module for PaCa QLQ-PAN26 in the 
validated German translation were used for assessing health-
related QoL. A scoping review showed that the QLQ-C30 
questionnaire was the most commonly used disease-specific 
instrument for QoL assessment in patients with PN and EN 
[41]. The QLQ-C30 with 30 questions is composed of both 
multi-item scales and single-item measures [42]. The ques-
tionnaire consists of five functional scales (physical, role, 
emotional, cognitive, and social functioning), three symptom 
scales (fatigue, nausea/vomiting, and pain), a global health 
status/ QoL scale, and six single items (dyspnea, insomnia, 
appetite loss, constipation, diarrhea, and financial difficulties) 
[42]. The domain role functioning asks if there were any limi-
tations during work or leisure. The QLQ-PAN 26 includes 26 
questions. It consists of seven scales, five of which are symp-
tom scales (pancreatic pain, digestive symptoms, altered bowel 
habit, hepatic symptoms, and body image) and two functional 
scales (satisfaction with health care and sexuality). In addi-
tion, 10 single items are surveyed (symptom items: bloating, 
taste, indigestion, flatulence, WL, weakness arms and legs, dry 
mouth, trouble with side effects, future worries, and planning 
of activities). The scale of digestive symptoms asks whether 
there were any limitations in food selection and quantity due 
to the disease or treatment. The item WL asks if patients are 
concerned about low BW. There are four answer options (not 
at all, a little, quite a bit, very much) for each question in both 
questionnaires. All scales and single items are transformed to 
a scale from 0 to 100 [42]. A high score in the functional scale 
represents a high/healthy level of functioning [42]. A high 
score in global health status/QoL represents a high QoL [42]. 
However, a high score in symptom scale/item represents a high 
level of symptomatology/problems [42]. The different domains 
of the QLQ-C30 and QLQ-PAN26 were evaluated separately.

Sample size

A total of 31 patients were enrolled in PANUSCO at four 
centers, and data on QoL were available for 30 patients. 
Data from patients who participated in the study for at least 
7 weeks were analyzed. Therefore, 21 patients (IG: n = 9; 
CG: n = 12) were included in this secondary analysis.

After the patient’s eligibility for randomization was 
assessed, patients were randomly assigned to one of the two 
treatment arms (1:1) Stratification was performed prior to 
randomization by Eastern Cooperative Oncology Group 
Performance Status (ECOG PS) (stratum 1: PS < 2, stratum 
2: PS ≥ 2) [40].

Statistical analysis

Descriptive statistics (means and standard deviations) were 
performed for patient characteristics and for all items of 
QLQ-C30 and QLQ-PAN26. For missing data of patient 
characteristics, the last available data were imputed. For 
single missing items of QLQ-C30 and PAN26, they were 
rated as missing, as recommended in the EORTC manual 
[42]. However, only one item of one patient in the QLQ C30 
questionnaire was missing. In QLQ-PAN26, two items were 
missing in four patients. These included questions on sexual-
ity, which, according to the manual, can often lead to prob-
lems with the questionnaire [42]. The data set did not meet 
the requirement for parametric statistical procedures. There-
fore, Wilcoxon tests were performed for all items of QLQ-
C30 and QLQ-PAN26 for each group to test for changes 
over the course of the 7-week intervention. Mann–Whitney 
U-Tests were performed for all items of QLQ-C30 and QLQ-
PAN26 to test for differences between the groups at baseline 
(t0), at the end of the analysis period (t7), and for change 
from t0 to t7 (delta). Spearman’s rank correlation test was 
performed to test the correlation between the changes of 
all items of (a) QLQ-C30 and (b) QLQ-PAN26 with the 
changes in PI in g/kg BW, the changes in EI, and the changes 
in BW from t0 to t7 for all participants irrespective of group 
allocation. All tests were performed with exact significance 
and were two-tailed. p < 0.05 indicates statistical signifi-
cance. The IBM SPSS version 28.0 software, Chicago, IL, 
USA, was used.

Results

Patients’ characteristics and nutrition

The clinical characteristics of the patients are shown in 
Table 1. There were no significant baseline differences 
between groups except for BW, BMI, and EI. Over the 
course of the 7-week intervention, IG had a significantly 
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higher mean EI and PI in g/kg BW incl. PN. Furthermore, 
there was a significant difference in the change of BW 
over time between groups (p < 0.001) with IG show-
ing an increase (p = 0.004) and CG showing no change 
(p = 0.578). There were no catheter-related infections in 
either group.

Quality of life

QLQ‑C30

All QLQ-C30 functional scales of both groups are shown in 
Fig. 1. Change of social functioning scale in IG and CG is 

Table 1   Patients’ characteristics 
(t0)

Values are given as mean ± S.D., except for mGPS, gender (males (M) and females (F)), and surgery. 1Pear-
son-Chi-Square; 2Mann-Whitney U-Test
Data in bold emphasis indicate significant results

Intervention, n = 9 Control, n = 12 p

Gender (M/F) 5/4 6/6 1.0001

Age (years) 65 ± 6.6 68 ± 6.0 0.2832

Body weight (kg) 62.3 ± 10.6 67.2 ± 13.5 0.4642

Ø Body weight t0-t7 (kg) 63.88 ± 11.09 66.96 ± 13.56 0.6872

Change body weight t0 to t7 (kg) 3.16 ± 1.97  − 0.57 ± 2.28  < 0.0012

Body mass index (kg/m2) 21.4 ± 2.0 24.1 ± 2.8 0.0362

Phase angle (°) 4.91 ± 0.73 4.57 ± 0.83 0.4312

ECM/BCM ratio 1.24 ± 0.18 1.36 ± 0.32 0.6862

Handgrip strength (kg) 31.72 ± 8.31 26.08 ± 9.37 0.1642

Biceps size (cm) 24.93 ± 3.0 26.79 ± 3.00 0.1052

CRP (mg/L) 14.13 ± 10.10 10.83 ± 12.98 0.3692

mGPS 0 (n) 4 7 0.8351

mGPS 1 (n) 4 3
mGPS 2 (n) 1 2
Surgery (yes/no) 7/2 9/3 1.0001

Energy intake (kcal/d) 2715 ± 557 2006 ± 697 0.0282

of which PN (kcal) 935 ± 176 - -
Ø Energy intake t0-t7 incl. PN (kcal/d) 2607 ± 469 2078 ± 601 0.0412

Protein intake (g/d) 110.1 ± 31.2 80.5 ± 34.3 0.0822

of which PN (g) 40.7 ± 7.6 -
Ø Protein intake t0-t7 incl. PN (g/d) 108.7 ± 22.8 86.4 ± 31.2 0.1292

Ø Protein intake t0-t7 incl. PN (g/kg BW/d) 1.7 ± 0.3 1.3 ± 0.4 0.0262

Fig. 1   QLQ C30 functional scales at t0 (grey line) and t7 (black line) in IG and CG
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shown in Fig. 2.
There was a significant worsening in social functioning 

in IG from t0 to t7 (p = 0.031, Fig. 2, Table 2). Furthermore, 
the change in social functioning was different between the 
groups (p = 0.020, Fig. 2, Table 2). Financial difficulties 
were different between groups at t0 (p = 0.045). In other 

scales, there were no differences between groups and no 
changes from t0 to t7 within groups (Table 2).

Correlations for all participants without consideration of 
group allocation are shown in Fig SII and SIII. An increase in 
PI (p < 0.001; r = 0.773; Fig. 3 (1)) or EI (p = 0.022; r = 0.496; 
Fig. 3 (2)) was associated with an improvement in emotional 

Fig. 2   QLQ C30 change of 
social functioning (#differences 
between the groups for change 
from t0 to t7) and (* within IG) 
from t0 and t7 in IG (black) and 
CG (grey) (mean ± S.D.)

Table 2   Changes in quality of life (QLQ-C30 questionnaire)

Values are given as mean ± S.D. 1Wilcoxon Test for changes from t0 to t7 within group; 2Mann-Whitney U-Test for differences between the 
groups at t0; 3Mann-Whitney U-Test for differences between the groups at t7; 4Mann-Whitney U-Test for changes of QoL between the groups 
from t0 to t7
Data in bold emphasis indicate significant results

IG p1 CG p1 p2 p3 p4

t0 t7 t0 t7

Global health status 62.04 ± 19.59 61.11 ± 21.65 59.03 ± 19.61 55.56 ± 21.71 0.792 0.510 0.491
Functionality
Physical functioning 78.52 ± 20.21 74.07 ± 21.20 1.000 77.50 ± 19.85 74.44 ± 16.29 0.578 0.845 0.901 0.923
Role functioning 66.67 ± 34.36 64.81 ± 22.74 0.906 65.28 ± 32.92 61.11 ± 28.72 0.586 0.903 0.718 1.000
Emotional functioning 65.74 ± 28.40 69.44 ± 21.25 0.813 54.86 ± 22.88 61.11 ± 18.23 0.352 0.334 0.209 0.873
Cognitive functioning 87.04 ± 13.89 81.48 ± 17.57 0.250 83.33 ± 18.80 80.56 ± 17.16 0.750 0.745 0.935 0.587
Social functioning 74.08 ± 16.90 55.56 ± 27.64 0.031 55.56 ± 28.72 58.33 ± 19.46 0.844 0.136 0.971 0.020
Symptoms
Fatigue 50.62 ± 30.99 39.51 ± 21.60 0.328 36.11 ± 22.29 41.67 ± 19.61 0.250 0.276 0.788 0.082
Nausea and vomiting 12.96 ± 13.89 20.37 ± 21.69 0.563 6.95 ± 15.01 12.50 ± 18.97 0.312 0.223 0.307 0.666
Pain 37.04 ± 36.11 31.48 ± 28.19 0.250 27.78 ± 31.25 22.22 ± 35.77 0.313 0.602 0.335 0.916
Dyspnea 25.93 ± 32.40 14.81 ± 24.22 0.500 27.78 ± 27.83 24.24 ± 26.21 1.000 0.878 0.501 0.251
Insomnia 37.04 ± 38.89 22.22 ± 33.33 0.250 36.11 ± 36.12 33.33 ± 31.78 0.656 0.991 0.366 0.262
Loss of appetite 29.63 ± 35.14 44.44 ± 28.87 0.742 25.00 ± 25.13 27.78 ± 34.33 1.000 0.890 0.211 0.638
Constipation 0 ± 0 0 ± 0 1.000 11.11 ± 29.59 5.56 ± 12.97 0.750 0.486 0.486 0.892
Diarrhea 44.45 ± 37.27 22.22 ± 23.57 0.094 22.22 ± 29.59 22.22 ± 32.82 1.000 0.198 0.821 0.137
Financial difficulties 0 ± 0 7.41 ± 22.22 1.000 22.22 ± 32.82 27.78 ± 31.25 0.500 0.045 0.125 0.683
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functioning. Furthermore, an increase in PI (which in contrast 
to the group-based analysis above was irrespective of the way of 
administration) was associated with an improvement of social 
functioning (p = 0.008; r = 0.562; Fig SII). Furthermore, there 
was a trend towards a correlation between an increase in EI and 
an improvement in role functioning (p = 0.066; r = 0.409; Fig 
SIII). In addition, there were no significant correlations between 
change in BW and change in the QLQC30 scales.

QLQ‑PAN26

Findings of the QLQ-PAN26 are presented in Table 3. There 
was a significant improvement in the domain WL in IG from 
t0 to t7 (p = 0.031; Table 3), showing that patients were less 
worried about their weight being too low. Satisfaction with 
health care was significantly higher in IG versus CG at t0 
(p = 0.045; Table 3). Other symptom and functional scales 

Fig. 3   QLQ C30 correlations between change in emotional functioning and (1) change in protein intake as well as (2) change in energy intake

Table 3   Changes of quality of life (QLQ-PAN26 questionnaire)

Values are given as mean ± S.D. 1Wilcoxon Test for changes from t0 to t7 within group; 2Mann-Whitney U-Test for differences between the 
groups at t0; 3Mann-Whitney U-Test for differences between the groups at t7; 4Mann-Whitney U-Test for changes of QoL between the groups 
from t0 to t7
Data in bold emphasis indicate significant results

IG p1 CG p1 p2 p3 p4

t0 i7 t0 t7

Symptom scales/items
Pancreatic pain 36.11 ± 34.61 30.56 ± 27.32 0.438 27.78 ± 27.83 25.23 ± 25.39 0.648 0.585 0.763 0.680
Bloating 40.74 ± 32.40 51.85 ± 37.68 0.375 30.55 ± 30.01 38.89 ± 34.33 0.219 0.519 0.498 1.000
Digestive symptoms 35.19 ± 37.68 46.30 ± 33.10 0.672 31.94 ± 31.35 26.39 ± 24.06 0.477 0.763 0.153 0.492
Taste 29.63 ± 42.31 14.81 ± 17.57 0.375 25.00 ± 28.87 16.67 ± 17.41 0.500 0.850 1.000 0.763
Indigestion 33.33 ± 40.83 22.22 ± 28.87 0.375 22.22 ± 29.59 33.33 ± 31.78 0.500 0.634 0.425 0.138
Flatulence 48.15 ± 41.20 37.04 ± 30.93 0.500 41.67 ± 32.18 50.00 ± 30.15 0.688 0.770 0.477 0.250
Weight loss 62.96 ± 38.89 37.04 ± 35.14 0.031 33.33 ± 37.60 41.67 ± 37.94 0.602 0.097 0.825 0.076
Weakness arms and legs 37.04 ± 26.06 25.92 ± 22.22 0.500 25.00 ± 28.87 33.33 ± 28.43 0.250 0.367 0.579 0.130
Dry mouth 48.15 ± 44.44 25.93 ± 32.40 0.422 27.78 ± 31.25 33.33 ± 34.82 0.594 0.390 0.656 0.335
Altered bowel habit 50.00 ± 38.19 35.18 ± 30.56 0.188 40.28 ± 27.94 43.06 ± 28.83 0.637 0.514 0.568 0.090
Hepatic 14.82 ± 25.61 11.11 ± 18.63 0.813 9.72 ± 19.41 5.56 ± 14.79 0.750 0.698 0.529 0.895
Body image 33.33 ± 20.41 38.89 ± 22.05 0.750 36.11 ± 28.28 37.50 ± 28.54 0.859 0.995 0.765 0.483
Troubled with side effects 33.33 ± 16.67 37.04 ± 30.93 0.750 45.45 ± 30.82 47.22 ± 26.43 1.000 0.302 0.368 1.000
Future worries 70.37 ± 30.93 59.26 ± 36.43 0.312 83.33 ± 26.59 72.22 ± 23.93 0.125 0.333 0.466 0.765
Planning of activities 55.56 ± 28.87 44.44 ± 23.57 0.500 47.22 ± 33.21 47.22 ± 36.12 0.813 0.522 0.938 0.643
Functional scales
Satisfaction with health care 100.00 ± 0.00 100.00 ± 0.00 1.000 84.72 ± 28.83 91.67 ± 19.46 0.625 0.045 0.229 0.493
Sexuality 55.56 ± 49.30 74.07 ± 37.37 0.250 29.63 ± 42.31 40.74 ± 33.45 0.438 0.349 0.070 1.000
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showed no differences between groups and no changes from 
t0 to t7 within groups (Table 3). Delta values from t0 to t7 
do not differ between groups (Table 3).

Correlations for all participants without consideration of 
group allocation are shown in Fig SIV and SV. With increas-
ing PI (p = 0.035, r =  − 0.461; Fig S IV (1)) and increasing 
EI (p = 0.018, r =  − 0.512; Fig SIV (1)), there was a worsen-
ing in planning of activities. Moreover, with increasing PI 
(p = 0.082, r = 0.388) and increasing EI (p = 0.097, r = 0.372), 
there was a trend towards worsening in indigestion, which 
means that these people had fewer digestive disorders. Fur-
thermore, an increase in PI was correlated with an increase in 
side effects of treatment (p = 0.018, r = 0.523; Fig SIV (4)), 
but a trend towards a decrease in pancreatic pain (p = 0.055, 
r =  − 0.425). Moreover, there was a worsening in flatulence 
with an increase in EI (p = 0.024, r = 0.491; Fig SIV (2)). In 
contrast, digestive symptoms significantly decreased with 
an increase in PI (p = 0.040, r =  − 0.451; Fig SIV (2)) and 
there was a trend towards a reduction with an increase in EI 
(p = 0.090, r =  − 0.379), which means that there was a sig-
nificant decrease in limitations in food choice and food quan-
tity due to disease or treatment. The satisfaction with health 
care improved significantly with an increase in PI (p = 0.001, 
r = 0.664; Fig SIV (3)) and there was a trend for an improve-
ment with an increase in EI (p = 0.076, r = 0.396). In addition, 
there were no significant correlations between change in BW 
and change in the PAN26 scales except for altered bowel habit 
which decreased with weight gain (p = 0.036, r =  − 0,459).

Discussion

The aim of this secondary analysis was to investigate 
whether PN in combination with BSNC compared to BSNC 
alone changed the QoL in advanced PaCa patients undergo-
ing CTx over 7 weeks. There was a significant worsening 
in social functioning in IG after the 7 weeks with a sig-
nificant difference between the groups in change of social 
functioning from baseline to t7. No other between-group 
differences were found. In within-groups, there was a sig-
nificant improvement in domain WL in IG, showing that 
patients were less worried about their weight being too low.

Correlations between PI and EI (independent of the 
group) showed that an increase in PI and EI was associated 
with an improvement in emotional functioning, digestive 
symptoms (PI only) and satisfaction with health care (EI 
only). Conversely, an increase in PI and EI correlated with 
a worsening in planning of activities, an increase in side 
effects of treatment (PI only), and a worsening of flatulence 
(EI only).

Initially, both groups showed a good NS with a sig-
nificant difference in BMI between the groups. However, 
other parameters of NS, such as BW, phase angle, ECM/

BCM ratio, handgrip strength, and bicep size, did not differ 
between the groups, so it can be assumed that our results 
were not influenced by the individual value of BMI. Baseline 
EI was also significantly higher in IG vs. CG, affected by 
PN which began at the same time. Unfortunately, data of EI 
and PI were unavailable for the time before the start of PN. 
Throughout the intervention, the mean EI and PI (incl. PN) 
and the change of BW were significantly higher in IG vs. CG 
as expected when administering PN.

Analyzing QLQ-C30 questionnaire results, social func-
tioning decreased significantly in IG, consistent with an 
older trial in 19 patients with mixed conditions showing 
that patients receiving total PN lost their social status [43]. 
Eating is a part of the routine of daily life. A coffee break, a 
visit to a restaurant, or a meal with friends are part of eve-
ryone’s social life [43]. Patients who spend a lot of time at 
home because of PN can feel isolated and even lose friends 
[43]. Other factors of social life that were not asked about 
in the EORTC QLQ-C30 may also have been influenced. 
PN, involving invasive procedures, may contribute to social 
isolation. Although concerns about BW decreased, patients 
on PN can experience limitations in daily activities, affect-
ing social life and autonomy. The aim of nutrition therapy is 
to ensure the supply of nutrients and fluids to improve QoL 
and medical outcomes. Typically, PN at home is adminis-
tered by a nursing service, overnight, with infusion times 
of more than 10 h. Dependence on delivery and care pro-
cesses limits patients’ autonomy, with consequences for their 
social life. Informing patients about PN aims and limitations 
of social functioning before treatment is crucial. However, 
other QLQ-C30 scales showed no changes over time. This 
is not in line with a prospective observational trial of 70 
patients with cancer and other conditions who received PN 
and were interviewed for 2 years every 6 months with the 
SF-36v2 questionnaire. The study showed that there was an 
improvement in physical health component summary scores 
(comparable with domain physical functioning QLQ-C30) 
when patients got PN [38]. Reasons for this difference could 
be that this study differs in intervention length, patient group 
(cancer and non-cancer patients, no palliative therapy), and 
the survey instrument. A further reason could be that PaCa 
patients have a poor prognosis and rarely improve physical 
health over time. Notably, there was no difference in domain 
appetite loss between the groups, a positive aspect for the IG, 
because PN is often criticized for potential loss of appetite. 
Overall, changes in all but one QLQ-C30 scale in our trial 
did not show significant differences between groups, which 
can be interpreted as only little harm of PN on QoL in PaCa 
patients.

Analyzing QLQ-PAN26 questionnaire results, there were 
no group differences, but a decrease in worrying about their 
own WL in IG, as a result of PN. This is in line with the 
change of BW within intervention time, which increased 
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significantly in the IG (Table 1). On the other hand, PN leads 
to a deterioration in social life. In addition to nutritional 
aims, both social stress and relief in the area of eating should 
be considered when deciding to PN. Satisfaction with health 
care was significantly higher in IG vs. CG at baseline when 
PN had recently started, likely due to increased contact with 
nurses during home-based PN. Other scales showed no dif-
ferences between groups and no changes from baseline to t7 
within groups. The decision-making process should be made 
together with the patient, acknowledging both positive and 
negative consequences of PN.

We examined PI and EI correlations with QoL in general, 
independent of group allocation or food administration. In 
QLQ-C30 increased PI and EI correlated significantly with an 
improvement in emotional functioning. Unlike group-based 
findings, increased PI showed an improvement of social 
functioning, suggesting that intake is crucial, but the method 
influences the results.

Regarding the QLQ-PAN26 questionnaire, we found sig-
nificant correlations between an increase in PI and EI and a 
worsening in planning of daily activities. Furthermore, there 
was a significant correlation between an increase in PI and 
an increase in side effects of treatment. Our first analysis 
of PANUSCO showed no benefit of a high PI (> 1.5 g/kg/
BW) irrespective of group allocation on NS and clinical out-
comes. The worsening of the planning of daily activities can 
be explained by the fact that there were more patients with 
PN in the group with a high PI and thus supports the results 
from the QLQ-C30. Since the question about the occurrence 
of side effects is unspecific, a clear allocation is not possible. 
A previous data analysis showed a significantly lower inci-
dence of CTX-related side effects [44]. However, this finding 
could also be irrespective of PN and reflect worsening in 
metabolic functioning of nutrients due to patients’ disease.

Furthermore, an increase in PI correlated significantly with 
a decrease in limitations of food choice and food quantity 
(domain digestive symptoms) due to the disease or treatment. 
There could be a correlation that with fewer digestive 
problems, there is a higher tolerance for both the amount of 
food and the choice of food. A further correlation between an 
increase in PI and an increase in satisfaction with health care 
showed that patients felt better cared for when they were well 
nourished. This could be connected to PN, which would be 
linked with more frequent contact to health care workers. In 
contrast, there was a significant correlation between an increase 
in EI and a worsening in flatulence. Flatulence is caused, 
among other things, by exocrine pancreatic insufficiency, in 
which the pancreas can no longer produce enough digestive 
enzymes to split macronutrients [45].

Our analysis is limited by a small sample size, potentially 
obscuring effects in other domains of QoL. However, this is 
the first study on this topic in PaCa patients. These patients 
are difficult to study due to their poor prognosis. Therefore, 

this study could help in the decision-making process for 
PN. Allowing nutritional supplements for all patients could 
impact group differences. Despite this, data completeness 
was a positive aspect, with only a few isolated missing 
items, resulting in a reliable analysis.

Conclusion

Comparing PN to BSNC in advanced PaCa patients 
undergoing CTx, no significant group differences were 
observed in QLQ-C30 and QLQ-PAN26 domains, except 
for worsening social functioning in IG (QLQ-C30). Within-
group analysis showed that the item WL improved in the 
IG (QLQ-PAN26). Correlations, irrespective of groups, 
indicated mixed effects of increasing PI and EI. However, 
due to the small sample size, statistical findings should be 
interpreted with caution. Altogether, deciding on the most 
suitable nutritional intervention should be individualized, 
considering patients’ values on social functioning and 
weight concerns in collaboration with them.

Supplementary Information  The online version contains supplementary 
material available at https://​doi.​org/​10.​1007/​s00520-​024-​08666-1.

Acknowledgements  We thank all patients of PANUSCO.

Author contribution  Conceptualization of the PANUSCO study: 
Angela Märten, Ingeborg Rötzer, Dirk Jäger; conceptualization of this 
analysis: Aline Emanuel, Friederike Rosenberger, Julia Krampitz, and 
Ingeborg Rötzer; methodology: Aline Emanuel, Friederike Rosen-
berger, Julia Krampitz, and Ingeborg Rötzer; validation: Friederike 
Rosenberger and Ingeborg Rötzer; formal analysis: Aline Emanuel; 
data curation: Ingeborg Rötzer; writing original draft preparation: Aline 
Emanuel; writing review and editing: Friederike Rosenberger, Julia 
Krampitz, and Ingeborg Rötzer; visualization: Aline Emanuel; supervi-
sion: Friederike Rosenberger and Ingeborg Rötzer; project administra-
tion: Ingeborg Rötzer.

All authors have read and agreed to the published version of the 
manuscript.

Funding  Open Access funding enabled and organized by Projekt 
DEAL. This study was supported by the foundation “Leben mit Krebs.”

Data availability  Data will be shared upon request.

Declarations 

Ethics approval  The study was conducted according to the guidelines 
of the Declaration of Helsinki and approved by the Ethics Committee 
of the University of Heidelberg (protocol code AFmu-071/2009 date 
of approval 22nd September 2009).

Consent to participate  Informed consent was obtained from all sub-
jects involved in the study.

Consent for publication  Not applicable.

Competing interests  The authors declare no competing interests.

https://doi.org/10.1007/s00520-024-08666-1


Supportive Care in Cancer (2024) 32:466	 Page 9 of 10  466

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article’s Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article’s Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

References

	 1.	 Malvezzi M, Santucci C, Boffetta P et  al (2023) European 
cancer mortality predictions for the year 2023 with focus on 
lung cancer. Ann Oncol 34:410–419. https://​doi.​org/​10.​1016/j.​
annonc.​2023.​01.​010

	 2.	 Higuera O, Ghanem I, Nasimi R et al (2016) Management of 
pancreatic cancer in the elderly. World J Gastroenterol 22:764–
775. https://​doi.​org/​10.​3748/​wjg.​v22.​i2.​764

	 3.	 Shaib WL, Ip A, Cardona K et al (2016) Contemporary manage-
ment of borderline resectable and locally advanced unresectable 
pancreatic cancer. Oncologist 21:178–187. https://​doi.​org/​10.​
1634/​theon​colog​ist.​2015-​0316

	 4.	 Davidson W, Ash S, Capra S et al (2004) Weight stabilisation is 
associated with improved survival duration and quality of life in 
unresectable pancreatic cancer. Clin Nutr 23:239–247. https://​
doi.​org/​10.​1016/j.​clnu.​2003.​07.​001

	 5.	 Richter E, Denecke A, Klapdor S et al (2012) Parenteral nutri-
tion support for patients with pancreatic cancer - improvement 
of the nutritional status and the therapeutic outcome. Anticancer 
Res 32:2111–2118

	 6.	 Fearon KC, Baracos VE (2010) Cachexia in pancreatic cancer: 
new treatment options and measures of success. HPB (Oxford) 
12:323–324. https://​doi.​org/​10.​1111/j.​1477-​2574.​2010.​00178.x

	 7.	 Bosaeus I, Daneryd P, Svanberg E et al (2001) Dietary intake 
and resting energy expenditure in relation to weight loss in 
unselected cancer patients. Int J Cancer 93:380–383. https://​
doi.​org/​10.​1002/​ijc.​1332

	 8.	 Fearon KC, Barber MD, Falconer JS et al (1999) Pancreatic can-
cer as a model: inflammatory mediators, acute-phase response, 
and cancer cachexia. World J Surg 23:584–588. https://​doi.​org/​
10.​1007/​pl000​12351

	 9.	 Laviano A, Meguid MM, Inui A et al (2005) Therapy insight: 
cancer anorexia-cachexia syndrome–when all you can eat is 
yourself. Nat Clin Pract Oncol 2:158–165. https://​doi.​org/​10.​
1038/​ncpon​c0112

	10.	 Tisdale MJ (2002) Cachexia in Cancer Patients. Nature 
2:862–871

	11.	 Prokopchuk O, Steinacker JM, Nitsche U et al (2017) IL-4 
mRNA is downregulated in the liver of pancreatic cancer 
patients suffering from cachexia. Nutr Cancer 69:84–91. https://​
doi.​org/​10.​1080/​01635​581.​2017.​12478​85

	12.	 Valentini L, Volkert D, Schütz T et  al (2013) Leitlinie der 
Deutschen Gesellschaft für Ernährungsmedizin (DGEM). 
Aktuel Ernahrungsmed 38:97–111. https://​doi.​org/​10.​1055/s-​
0032-​13329​80

	13.	 Rock CL, Doyle C, Demark-Wahnefried W et al (2012) Nutri-
tion and physical activity guidelines for cancer survivors. CA 
Cancer J Clin 62:243–274. https://​doi.​org/​10.​3322/​caac.​21142

	14.	 Fearon K, Strasser F, Anker SD et al (2011) Definition and clas-
sification of cancer cachexia: an international consensus. Lancet 

Oncol 12:489–495. https://​doi.​org/​10.​1016/​S1470-​2045(10)​
70218-7

	15.	 Bozzetti F, Arends J, Lundholm K et al (2009) ESPEN guide-
lines on parenteral nutrition: non-surgical oncology. Clin Nutr 
28:445–454. https://​doi.​org/​10.​1016/j.​clnu.​2009.​04.​011

	16.	 Arends J, Bertz H, Bischoff S et  al (2015) S3-Leitline der 
Deutschen Gesellschaft für Ernährungsmedizin e. V. (DGEM) 
in Kooperation mit der Deutschen Gesellschaft für Hämatologie 
und Onkologie e. V. (DGHO), der Arbeitsgemeinschaft „Sup-
portive Maßnahmen in der Onkologie, Rehabilitation und Sozi-
almedizin“ der Deutschen Krebsgesellschaft (ASORS) und der 
Österreichischen Arbeitsgemeinschaft für klinische Ernährung 
(AKE). Aktuel Ernahrungsmed 40:e1–e74. https://​doi.​org/​10.​
1055/s-​0035-​15527​41

	17.	 Bozzetti F (2010) Nutritional support in patients with oesopha-
geal cancer. Support Care Cancer 18(Suppl 2):S41-50. https://​
doi.​org/​10.​1007/​s00520-​009-​0664-9

	18.	 Ozola Zalite I, Zykus R, Francisco Gonzalez M et al (2015) 
Influence of cachexia and sarcopenia on survival in pancreatic 
ductal adenocarcinoma: a systematic review. Pancreatology 
15:19–24. https://​doi.​org/​10.​1016/j.​pan.​2014.​11.​006

	19.	 Basile D, Parnofiello A, Vitale MG et al (2019) The IMPACT 
study: early loss of skeletal muscle mass in advanced pancre-
atic cancer patients. J Cachexia Sarcopenia Muscle 10:368–377. 
https://​doi.​org/​10.​1002/​jcsm.​12368

	20.	 Basile D, Corvaja C, Caccialanza R et al (2019) Sarcopenia: 
looking to muscle mass to better manage pancreatic cancer 
patients. Curr Opin Support Palliat Care 13:279–285. https://​
doi.​org/​10.​1097/​SPC.​00000​00000​000455

	21.	 Tan BHL, Birdsell LA, Martin L et al (2009) Sarcopenia in an 
overweight or obese patient is an adverse prognostic factor in 
pancreatic cancer. Clin Cancer Res 15:6973–6979. https://​doi.​
org/​10.​1158/​1078-​0432.​CCR-​09-​1525

	22.	 Fitzsimmons D, Johnson CD (1998) Quality of life after treat-
ment of pancreatic cancer. Langenbecks Arch Surg 383:145–
151. https://​doi.​org/​10.​1007/​s0042​30050​106

	23.	 Chim K, Xie SX, Stricker CT et al (2013) Joint pain severity 
predicts premature discontinuation of aromatase inhibitors in 
breast cancer survivors. BMC Cancer 13:401. https://​doi.​org/​
10.​1186/​1471-​2407-​13-​401

	24.	 Humphries B, Collins S, Guillaumie L et al (2018) Women’s 
beliefs on early adherence to adjuvant endocrine therapy for 
breast cancer: a theory-based qualitative study to guide the 
development of community pharmacist interventions. Pharmacy 
(Basel) 6(2):53. https://​doi.​org/​10.​3390/​pharm​acy60​20053

	25.	 Radbruch L, Elsner F, Trottenberg P et al. (2010) Clinical prac-
tice guidelines on cancer cachexia in advanced cancer patients 
with a focus on refractory cachexia. Department of Palliative 
Medicine/ European Palliative Care Research Collaborative, 
Aachen, available at: https://​www.​yumpu.​com/​en/​docum​ent/​
read/​38251​36/​clini​cal-​pract​ice-​guide​lines-​on-​cancer-​cache​
xia-​in-​epcrc-​www

	26.	 Golmohammadi M, Kheirouri S, Ebrahimzadeh Attari V et al 
(2022) Is there any association between dietary inflamma-
tory index and quality of life? A systematic review Front Nutr 
9:1067468. https://​doi.​org/​10.​3389/​fnut.​2022.​10674​68

	27.	 Vashi PG, Dahlk S, Popiel B et al (2014) A longitudinal study 
investigating quality of life and nutritional outcomes in advanced 
cancer patients receiving home parenteral nutrition. BMC Cancer 
14:593. https://​doi.​org/​10.​1186/​1471-​2407-​14-​593

	28.	 Culine S, Chambrier C, Tadmouri A et al (2014) Home paren-
teral nutrition improves quality of life and nutritional status in 
patients with cancer: a French observational multicentre study. 
Support Care Cancer 22:1867–1874. https://​doi.​org/​10.​1007/​
s00520-​014-​2164-9

http://creativecommons.org/licenses/by/4.0/
https://doi.org/10.1016/j.annonc.2023.01.010
https://doi.org/10.1016/j.annonc.2023.01.010
https://doi.org/10.3748/wjg.v22.i2.764
https://doi.org/10.1634/theoncologist.2015-0316
https://doi.org/10.1634/theoncologist.2015-0316
https://doi.org/10.1016/j.clnu.2003.07.001
https://doi.org/10.1016/j.clnu.2003.07.001
https://doi.org/10.1111/j.1477-2574.2010.00178.x
https://doi.org/10.1002/ijc.1332
https://doi.org/10.1002/ijc.1332
https://doi.org/10.1007/pl00012351
https://doi.org/10.1007/pl00012351
https://doi.org/10.1038/ncponc0112
https://doi.org/10.1038/ncponc0112
https://doi.org/10.1080/01635581.2017.1247885
https://doi.org/10.1080/01635581.2017.1247885
https://doi.org/10.1055/s-0032-1332980
https://doi.org/10.1055/s-0032-1332980
https://doi.org/10.3322/caac.21142
https://doi.org/10.1016/S1470-2045(10)70218-7
https://doi.org/10.1016/S1470-2045(10)70218-7
https://doi.org/10.1016/j.clnu.2009.04.011
https://doi.org/10.1055/s-0035-1552741
https://doi.org/10.1055/s-0035-1552741
https://doi.org/10.1007/s00520-009-0664-9
https://doi.org/10.1007/s00520-009-0664-9
https://doi.org/10.1016/j.pan.2014.11.006
https://doi.org/10.1002/jcsm.12368
https://doi.org/10.1097/SPC.0000000000000455
https://doi.org/10.1097/SPC.0000000000000455
https://doi.org/10.1158/1078-0432.CCR-09-1525
https://doi.org/10.1158/1078-0432.CCR-09-1525
https://doi.org/10.1007/s004230050106
https://doi.org/10.1186/1471-2407-13-401
https://doi.org/10.1186/1471-2407-13-401
https://doi.org/10.3390/pharmacy6020053
https://www.yumpu.com/en/document/read/3825136/clinical-practice-guidelines-on-cancer-cachexia-in-epcrc-www
https://www.yumpu.com/en/document/read/3825136/clinical-practice-guidelines-on-cancer-cachexia-in-epcrc-www
https://www.yumpu.com/en/document/read/3825136/clinical-practice-guidelines-on-cancer-cachexia-in-epcrc-www
https://doi.org/10.3389/fnut.2022.1067468
https://doi.org/10.1186/1471-2407-14-593
https://doi.org/10.1007/s00520-014-2164-9
https://doi.org/10.1007/s00520-014-2164-9


	 Supportive Care in Cancer (2024) 32:466466  Page 10 of 10

	29.	 Bouleuc C, Anota A, Cornet C et al (2020) Impact on health-
related quality of life of parenteral nutrition for patients with 
advanced cancer cachexia: results from a randomized controlled 
trial. Oncologist 25:e843–e851. https://​doi.​org/​10.​1634/​theon​
colog​ist.​2019-​0856

	30.	 Ravasco P, Monteiro-Grillo I, Camilo M (2012) Individualized 
nutrition intervention is of major benefit to colorectal cancer 
patients: long-term follow-up of a randomized controlled trial of 
nutritional therapy. Am J Clin Nutr 96:1346–1353. https://​doi.​org/​
10.​3945/​ajcn.​111.​018838

	31.	 Kasper H (2014) Ernährungsmedizin und Diätetik, 12., überarb. 
Aufl. München: Elsevier/ Urban & Fischer

	32.	 Emanuel A, Krampitz J, Rosenberger F et al (2022) Nutritional 
interventions in pancreatic cancer: a systematic review. Cancers. 
https://​doi.​org/​10.​3390/​cance​rs140​92212

	33.	 Cotogni P (2016) Enteral versus parenteral nutrition in cancer 
patients: evidences and controversies. Ann Palliat Med 5:42–49. 
https://​doi.​org/​10.​3978/j.​issn.​2224-​5820.​2016.​01.​05

	34.	 Chow R, Bruera E, Chiu L et al (2016) Enteral and parenteral 
nutrition in cancer patients: a systematic review and meta-analy-
sis. Ann Palliat Med 5:30–41. https://​doi.​org/​10.​3978/j.​issn.​2224-​
5820.​2016.​01.​01

	35.	 Amano K, Morita T, Miyamoto J et al (2018) Perception of need 
for nutritional support in advanced cancer patients with cachexia: 
a survey in palliative care settings. Support Care Cancer 26:2793–
2799. https://​doi.​org/​10.​1007/​s00520-​018-​4104-6

	36.	 Muscaritoli M, Molfino A, Laviano A et al (2012) Parenteral 
nutrition in advanced cancer patients. Crit Rev Oncol Hematol 
84:26–36. https://​doi.​org/​10.​1016/j.​critr​evonc.​2012.​01.​005

	37.	 Leitlinienprogramm Onkologie (Deutsche Krebsgesellschaft, 
Deutsche Krebshilfe, AWMF) (2023) Leitlinienreport zur 
S3-Leitlinie Exokrines Pankreaskarzinom, Leitlinienreport 3.01, 
AWMF Registernummer: 032–010OL available at: https://​regis​
ter.​awmf.​org/​assets/​guide​lines/​032-​010OLm_​S3_​KF_​Exokr​ines-​
Pankr​easka​rzinom_​2023-​09.​pdf

	38.	 Schönenberger KA, Reber E, Huwiler VV et al (2023) Quality of 
life in the management of home parenteral nutrition. Ann Nutr 
Metab. https://​doi.​org/​10.​1159/​00053​0082

	39.	 Carey S, Men M, Cunich M (2023) The impact of targeted inter-
ventions aimed to improve quality of life in patients receiving 
home parental nutrition - a systematic literature review. J Hum 
Nutr Diet. https://​doi.​org/​10.​1111/​jhn.​13225

	40.	 Märten A, Wente MN, Ose J et al (2009) An open label rand-
omized multicentre phase IIIb trial comparing parenteral substitu-
tion versus best supportive nutritional care in subjects with pan-
creatic adenocarcinoma receiving 5-FU plus oxaliplatin as 2ndor 
higher line chemotherapy regarding clinical benefit - PANUSCO. 
BMC Cancer 9:225. https://​doi.​org/​10.​1186/​1471-​2407-9-​412

	41.	 Chen C, Zhu D, Zhao Z et al (2022) Quality of life assessment 
instruments in adult patients receiving home parenteral and enteral 
nutrition: a scoping review. Nutr Clin Pract 37:811–824. https://​
doi.​org/​10.​1002/​ncp.​10848

	42.	 Fayers PM, Aaronson NK, Bjordal K et al (2001) The EORTC 
QLQ-C30 scoring manual, 3rd edn. European Organisation for 
Research and Treatment of Cancer, Brussels

	43.	 Price BS, Levine EL (1979) Permanent total parenteral nutrition: 
psychological and social responses of the early stages. JPEN J Par-
enter Enteral Nutr 3:48–52. https://​doi.​org/​10.​1177/​01486​07179​
00300​203

	44.	 Emanuel A, Rosenberger F, Krampitz J et al (2024) Influence of 
protein intake on clinical and nutritional parameters in pancreatic 
cancer. Journal of Gastroenterology Research and Practice 4:1181

	45.	 Stiefelhagen P (2023) Die exokrine Pankreasinsuffizienz wird 
häufig übersehen. Gastro-News 10:59. https://​doi.​org/​10.​1007/​
s15036-​023-​3202-6

Publisher's Note  Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1634/theoncologist.2019-0856
https://doi.org/10.1634/theoncologist.2019-0856
https://doi.org/10.3945/ajcn.111.018838
https://doi.org/10.3945/ajcn.111.018838
https://doi.org/10.3390/cancers14092212
https://doi.org/10.3978/j.issn.2224-5820.2016.01.05
https://doi.org/10.3978/j.issn.2224-5820.2016.01.01
https://doi.org/10.3978/j.issn.2224-5820.2016.01.01
https://doi.org/10.1007/s00520-018-4104-6
https://doi.org/10.1016/j.critrevonc.2012.01.005
https://register.awmf.org/assets/guidelines/032-010OLm_S3_KF_Exokrines-Pankreaskarzinom_2023-09.pdf
https://register.awmf.org/assets/guidelines/032-010OLm_S3_KF_Exokrines-Pankreaskarzinom_2023-09.pdf
https://register.awmf.org/assets/guidelines/032-010OLm_S3_KF_Exokrines-Pankreaskarzinom_2023-09.pdf
https://doi.org/10.1159/000530082
https://doi.org/10.1111/jhn.13225
https://doi.org/10.1186/1471-2407-9-412
https://doi.org/10.1002/ncp.10848
https://doi.org/10.1002/ncp.10848
https://doi.org/10.1177/014860717900300203
https://doi.org/10.1177/014860717900300203
https://doi.org/10.1007/s15036-023-3202-6
https://doi.org/10.1007/s15036-023-3202-6

	Effects of parenteral nutrition + best supportive nutritional care vs. best supportive nutritional care alone on quality of life in patients with pancreatic cancer—a secondary analysis of PANUSCO
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Materials and methods
	Design
	Participants
	Nutrition of the patients
	Quality of life
	Sample size
	Statistical analysis

	Results
	Patients’ characteristics and nutrition

	Quality of life
	QLQ-C30
	QLQ-PAN26

	Discussion
	Conclusion
	Acknowledgements 
	References


