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restricted prognosis. Glioblastoma is regarded as one of the 
most malignant forms of cancer. The survival of patients 
with malignant gliomas hinges on several factors, including 
overall health status, age, tumor location, and genetic and 
epigenetic tumor traits [15]. When untreated, individuals 
with glioblastoma face a prognosis of just 3 months. How-
ever, with a multimodal treatment approach encompass-
ing surgery, radiotherapy, and chemotherapy, the median 

Introduction

Malignant gliomas are the most prevalent intracerebral 
malignant brain tumors [16]. Despite advancements in diag-
nostics and therapy, they remain incurable, offering a very 
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survival often extends beyond 20 months [15, 26]. Certain 
patient subgroups, characterized by specific genetic traits 
and tailored treatments, have demonstrated median surviv-
als of up to 48 months [7]. Anaplastic gliomas harboring 
IDH mutations exhibit varying prognostic outcomes accord-
ing to their distinct molecular properties [29, 30]. While 
some individuals may experience a median survival of sev-
eral years, it’s essential to recognize that these tumors are, 
in essence, incurable.

Malignant gliomas frequently carry a substantial symp-
tom burden for both patients and their families. Follow-
ing the comprehensive framework of palliative care, these 
symptoms encompass physical, psychological, social, and 
spiritual challenges [24]. On the physical front, patients 
may confront focal neurological deficits, headaches, signs 
of intracranial pressure, or seizures. Psychologically, they 
may grapple with fear, depression, and existential concerns, 
while on the social plane, they may experience restrictions 
in family life, reduced social engagement, and caregiving 
difficulties [10, 13, 22, 23]. The diagnosis of a malignant 
disease represents a profoundly distressing experience for 
patients and their families, leading to a significant deteriora-
tion in the patient’s quality of life, functional decline, and 
ultimately death.

Hence, current guidelines advocate for the early integra-
tion of (specialized) palliative care [18, 31]. Additionally, 
the latest ASCO guidelines recommends the inclusion of 
palliative care for all patients with advanced tumor dis-
ease within 8 weeks of diagnosis [5]. While the necessity 
for early palliative care is well-recognized, actual clinical 
practices may diverge significantly. A retrospective analy-
sis by Pando et al. of the US National Cancer Database, 
spanning the period 2004 to 2017, examined 85,380 glio-
blastoma patients [19]. Of these, only 2,803 (3.3%) were 
recorded as having received palliative care. However, this 
study’s scope included both ‘palliative treatments’ and ‘pal-
liative care,’ encompassing a range of interventions from 
surgical and radiation therapies to drug-based tumor treat-
ments and pain management. This raises critical questions 
about the effectiveness of these tumor-specific ‘palliative’ 
treatments in symptom alleviation and whether they might 
precipitate new symptoms that require genuine palliative 
care interventions. Notably, less than 15% of these patients 
received pain management, highlighting its limited role in 
the broader spectrum of palliative care. Additionally, a simi-
lar proportion of patients received an unspecified form of 
palliative care, indicating a need for clearer categorization 
and understanding of palliative care practices in this patient 
population.

Palliative care is organized differently in different coun-
tries. In Germany, there are different forms of palliative care. 
In principle, a distinction can be made between outpatient 

and inpatient palliative care and between general and spe-
cialized palliative care. General palliative care is usually the 
responsibility of the primary care physicians. In the outpa-
tient setting, these are usually general practitioners and gen-
eral palliative care nurses, while in the inpatient setting it is 
provided by doctors with basic knowledge of palliative care 
and nurses. Specialized palliative care is provided to pallia-
tive care patients with a particularly complex symptom bur-
den and complex care needs. This care is typically provided 
by dedicated multi-professional teams in both inpatient and 
outpatient settings. In the outpatient context, multi-profes-
sional Specialized Ambulance Palliative Care (SAPC, in 
German SAPV) teams - comprising at least doctors, nurses 
and coordinators - provide 24/7 symptom management sup-
port and complement existing services such as GPs, special-
ists or nursing services. SAPV provides palliative care at 
home, in nursing homes and often in hospices. Specialized 
inpatient palliative care is provided by multi-professional 
teams specializing in palliative care: Inpatient consultation 
services support general hospital wards in the symptom 
management of complex palliative care patients, who are 
often still receiving tumor-specific treatment. This is one 
way of integrating palliative care at an early stage. How-
ever, palliative care units focus primarily on symptom con-
trol rather than tumor-specific treatment. Meanwhile, more 
than 70% of patients transferred to a palliative care unit 
die there. In Germany, end-of-life care is further provided 
within inpatient hospices, where the exclusive approach 
revolves around symptom-oriented therapy, and anti-tumor 
treatments are excluded.

The proportion of glioblastoma patients receiving pal-
liative care has not been established for Germany or other 
European countries. The collection of comprehensive data 
on the management of patients with malignant glioma in 
Germany poses a significant challenge. Nevertheless, for 
the inpatient domain, a valuable dataset remains largely 
untapped in the form of hospitals’ quality reports, particu-
larly concerning glioma patients. This study seeks to address 
two key aspects: first, the number of patients with malignant 
glioma who died within a hospital setting or were relocated 
to a hospice facility between 2019 and 2022, and second, 
the count of these patients who have received specialized 
palliative care interventions.

Methods

Ethics approval and data availability

This study adhered strictly to the ethical principles delin-
eated in the 1964 Helsinki Declaration and its subsequent 
amendments. It exclusively utilized publicly available data, 
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thus obviating the need for individual patient consent. Con-
sistent with this approach, and in alignment with prevail-
ing local, state, and federal regulations, explicit approval 
from an institutional ethics board was not requisite for this 
research.

Study design

In this cross-sectional study, we retrospectively assessed 
the data retrieved from the Institute for the Hospital Remu-
neration System (Institut für das Entgeltsystem im Kranken-
hauswesen, InEK GmbH, Siegburg, Germany) for the years 
2019 to 2022.

Setting and data source

A performance-oriented and flat-rate remuneration system 
was introduced for general hospital services in German hos-
pitals under Section 17b of the Hospital Financing Act. This 
system, based on the German Diagnosis Related Groups 
(G-DRG) System, assigns a specific DRG flat rate for reim-
bursement to each inpatient treatment case. The responsibil-
ity for implementing and maintaining this system has been 
entrusted to InEK GmbH by key stakeholders in the health-
care sector, including the German Hospital Association, 
central health insurance associations, and the Association of 
Private Health Insurance.

German hospitals are required to furnish performance 
data to the InEK data centers. This obligation has been fur-
ther intensified in response to the SARS-CoV-2 pandemic 
and the Second Civil Protection Act (§ 21 Krankenhausent-
geltgesetz - Hospital Remuneration Act). InEK prepares and 
compiles the data, which is subsequently accessible through 
the InEK data browser [9]. The dataset is constrained to 
demographic particulars, primary and secondary diagnoses, 
and procedures. To safeguard data privacy, ages are grouped 
into specific age categories, while hospitals are categorized 
according to their respective bed capacity and sponsorship 
affiliation. Additionally, any analysis outcomes with a count 
lower than four are not presented, in adherence to data pro-
tection measures.

Cohort/Participants

The InEK data pertains to hospital inpatient case data, but it 
cannot be equated with the corresponding count of patients. 
The population within the data delivery period excludes 
accompanying individuals or cases solely occurring outside 
the hospital. However, pre- and post-hospital services are 
encompassed within the datasets, unless they are subject to 
separate payment arrangements.

For the current analysis, we examined the following 
patient cohort: (1) hospital cases diagnosed with a malig-
nant glioma, designated by the International Statistical 
Classification of Diseases and Related Health Problems 
(ICD)-10 code C71, and (2) patients aged 18 and above. We 
considered hospital cases for patients with a C71 diagnosis, 
whether it was their primary or secondary diagnosis. Fur-
thermore, we extracted data separately for two comparable 
cohorts of patients: those who passed away in the hospital 
(discharge reason 09: death) and those who were directly 
transferred from the hospital to a hospice (discharge reason 
11: transfer to a hospice).

Variables and definitions

The following data were extracted from the InEK dataset for 
the aforementioned cohorts:

(1) The total number of cases for each cohort, including 
cases with C71 codes as both the primary and second-
ary diagnosis.

(2) Sex distribution.
(3) Age distribution.
(4) Distribution of treating hospitals, including hospital bed 

size and sponsorship.
(5) The count of relevant secondary diagnoses.
(6) The count of relevant procedures.

To calculate the number of cases for patients with a C71 
diagnosis, we retrieved the counts of patients with C71 as 
either the primary or secondary diagnosis and those with 
double-coded both primary and secondary diagnoses. We 
then subtracted the number of double-coded cases from the 
sum of cases in which a C71 code appeared as either the 
primary or secondary diagnosis.

All procedures were identified and characterized using 
the Operation- and Procedure Code (Operationen- und 
Prozedurenschlüssel, OPS).

Using the OPS codes, three different types of specialized 
palliative care can be distinguished and refunded:

(1) OPS code 8-982: Complex palliative care treatment. 
Essential components of this treatment encompassed 
specialist management by a practitioner with additional 
qualifications in palliative medicine, the implementa-
tion of a standardized palliative medicine basic assess-
ment (PBA), comprehensive care for symptom control 
and psychosocial stabilization, the development and 
documentation of individualized treatment plans and 
progress records, weekly interdisciplinary team meet-
ings, and the engagement of multi-professional teams.
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either passed away or were transferred to a hospice, as well 
as the proportion of patients who received treatment, with a 
specific focus on palliative care treatments. We used Pear-
son’s chi-square test to test for differences in distributions of 
categorical variables, specifically gender and dichotomized 
age [20, 21].

In this study, a two-sided significance level of α = 0.05 
was chosen. We performed a total of six statistical evalu-
ations. To guard against error inflation due to multiple 
comparisons, we applied the sequentially rejective Bonfer-
roni-Holm procedure, i.e. ordered p-values are compared to 
increasing significance levels α/k with k = 6, 5,…, 1 [8].

Results

Patient cohort

Between 2019 and 2022, German healthcare facilities treated 
a total of 101,192 hospital cases involving adult patients 
with malignant gliomas. Among these cases, healthcare pro-
fessionals diagnosed a C71 ICD code as the primary diag-
nosis 78,898 times, as a secondary diagnosis 44,139 times, 
and as both a main and secondary diagnosis 21,845 times. 
The total number of hospital cases consistently decreased 
by 11% during the period under examination, going from 
27,048 cases in 2019 to 23,996 cases in 2022 (Fig. 1).

Overall, females represented 42.2% of hospital cases, 
with male patients comprising 57.8%. Among all hospital 
cases, 41,388 (40.9%) featured patients aged 65 years or 
older (Fig. 2). Table 1 displays the age and gender distribu-
tion as well as other demographic information. The major-
ity of cases received treatment in public hospitals with over 
1000 beds (39,424 hospital cases, 39%; Fig. 2), followed by 
public hospitals with a bed capacity between 800 and 999 
(8,313 hospital cases, 8.2%).

Deceased malignant glioma patients within the 
hospital

Between 2019 and 2022, a total of 63,389,624 inpatient 
cases were treated in Germany (excluding psychiatric 
cases). Among these, 1,743,533 patients passed away, 
resulting in a notably lower mortality rate of 2.8%. In the 
same timeframe, 6,129 patients diagnosed with malignant 
gliomas passed away during their hospital stay. This cor-
responds to an average rate of 6.2% concerning the total 
number of hospital cases involving patients with malignant 
gliomas. The annual count of hospital mortalities for malig-
nant glioma patients fluctuated from 1,445 to 1,643 patients 
(in 2021 and 2019, respectively), constituting between 5.8% 
(in 2021) and 6.6% (in 2022) of hospital cases for malignant 

(2) OPS code 8-98e: Specialized inpatient complex pal-
liative care treatment. For this code, in additional 
structural prerequisites are required: Evidence of an 
independent palliative care unit, the composition of 
the multi-professional specialist team with appropriate 
qualifications, the guarantee of a 24/7 medical on-call 
service for qualified symptom control, including the 
availability of specialized palliative care treatment pro-
cedures with equipment. The additional qualification in 
palliative care is required for both medical and nursing 
management, each with at least 6 months’ professional 
experience in specialist palliative care.

(3) OPS code 8-98 h: Specialized palliative care inpatient 
service. Similar criteria as for the OPS code 8-98e are 
imposed for specialized palliative care complex treat-
ment administered by a specialized palliative care inpa-
tient service as a support service for complex palliative 
care patients to other general medical wards.

(4) OPS code 1-773 or 1-774. OPS code 1-773 describes 
a multidimensional palliative medicine screening and 
minimal assessment and OPS code 1-774 a standard-
ized palliative medicine basic assessment. The pal-
liative medicine screening and basic assessment are 
usually part of the palliative medicine codes described 
above.

Biopsies were designated by the OPS codes 1-510 / 1-511, 
while neurosurgical tumor removal was identified by the 
OPS codes 5–015. The calculation of inpatient drug tumor 
treatment rates involved summing the OPS codes 8-541 to 
8-547 and 6 − 002 to 6–007. In a similar fashion, the inpa-
tient radiotherapy treatment rate was determined by sum-
ming the OPS codes 8-522 to 8-523.

Study size

The study size was determined by examining inpatient pal-
liative care for patients with malignant gliomas during the 
period from 2019 to 2022.

Statistics

We obtained the data in the form of an Excel file (Micro-
soft Excel for Mac; Version 16.78, Microsoft Cooperation, 
Redmond, Washington, USA) from the InEK data browser 
for the previously defined patient cohorts. We selected the 
variables described earlier for subsequent analysis. For the 
statistical analyses and graphs, we used Graph Pad Prism 
9 for macOS (Version 9.5.0, GraphPad Software, Inc., La 
Jolla, USA).

We analyzed the data using descriptive statistics. Spe-
cifically, we calculated the proportion (%) of patients who 
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Specialized palliative care

In 2,950 hospital cases, representing 2.9% of all cases, either 
a multidimensional palliative care screening and minimal 
assessment or a standardized palliative care basic assess-
ment (OPS code 1-773 or 1-774) was documented.

Specialized palliative care (codes 8-982, 8-98e, 8-98 h) 
was administered in 10,600 cases, representing 10.5% of all 
cases. The proportion of patients receiving specialized pal-
liative care remained relatively stable throughout the study 

glioma patients. Among these hospital cases, 1,233 patients 
underwent craniotomies (20.1% of 6,129), 746 patients had 
tumor resections (12.8%), 164 patients received inpatient 
chemotherapy or immunotherapy (2.7%), and 413 patients 
received a radiotherapy (6.7%).

During the same period, patients with malignant gliomas 
were transferred from the hospital to hospice in 2,789 cases, 
accounting for 2.8% of all hospital cases. The annual num-
bers remained relatively steady, ranging from 663 patients 
in 2021 to 754 patients in 2022.

Fig. 1 Total number of German hospital cases involving patients with 
malignant glioma from 2019 to 2022. A. illustrates the trend in inpa-
tient cases involving malignant glioma patients in Germany from 2019 
to 2022, along with the in-patients count receiving complex or special-

ized palliative care treatments. B. demonstrates the number of hospital 
cases receiving complex palliative medical treatment, specialized pal-
liative medical care within a palliative care unit, and through consulta-
tion services
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internal consultation service (4.8%). Thus, complex or spe-
cialized palliative care was administered in 2,479 / 6,129 
hospital cases in which patients with malignant gliomas 
passed away, making up 40.4% of the total. A palliative 
care assessment was documented in 541 cases, representing 
8.8% of the total cases.

Among these hospital cases, 1,233 patients underwent 
craniotomy (constituting 20.1% of the 6,129 cases), 746 
patients tumor resections (12.8%), 164 patients received 
inpatient chemotherapy or immunotherapy (2.7%), and 413 
patients radiation therapy (6.7%) during the hospital stay in 
which they passed away.

Sex and age-specific differences in care

Out of the total 101,192 inpatient cases encompass-
ing patients diagnosed with malignant gliomas between 
2019 and 2022, 42,733 cases (42.2%) pertained to female 
patients, and 58,458 cases (57.8%) involved male patients. 
Among these cases, 2,351 females and 3,778 males passed 
away (constituting 38.4% and 61.6%, respectively). In 

period, ranging from a minimum of 10.2% in 2020 to a max-
imum of 11.2% in 2022 (Fig. 3).

Complex palliative care treatment, as indicated by the 
8-982 OPS code, was documented in 3,003 cases, account-
ing for 28.4% of all palliative care codes. Specialized 
palliative care for patients with malignant gliomas was pro-
vided in 7,597 cases, with 4,759 cases (44.9% of all pal-
liative care codes) receiving specialized inpatient palliative 
care on a palliative care unit (OPS codes: 8-98e) at least 
those invoiced according to DRG, and 2,828 cases (26.7%) 
receiving specialized palliative care inpatient service by 
a multi-professional palliative care service (OPS codes 
8-98 h). Palliative care utilization according to the ICD-10 
Z51.5 code was recorded in 6,077 cases, representing 6% 
of all cases.

Out of the 6,129 patients diagnosed with malignant 
gliomas who passed away in the hospital, 605 individuals 
(9.9%) had prior complex palliative care treatment, while 
1,578 patients (25.7%) received inpatient specialized pallia-
tive care treatment on a palliative care ward. Additionally, 
296 patients received specialized palliative care through an 

Fig. 2 Age distribution and treating hospitals von patients suffering 
from malignant glioma. The figure shows the age distribution of the 
included malignant glioma patient population for the entire popula-

tion (A.), the deceased patients (B.) and the patients discharged to a 
hospice (C.). Additionally, Figure D. gives an overview of the size and 
sponsorship of the treating hospitals
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observed in patients aged under 65 years and among 
male patients diagnosed with malignant gliomas.

(3) Among patients who had malignant gliomas and passed 
away in hospital, specialized palliative care was pro-
vided in 2,479 out of 6,129 hospital cases, constituting 
40.4%.

Malignant gliomas, especially IDH wild-type glioblasto-
mas WHO grade 4, have a poor prognosis, often resulting 
in death within a few years. Prompt palliative care is rec-
ommended for these advanced tumors [5]. The persistent 
inquiry pertains to the coherence between the prescribed 
standard and the factual implementation of specialized pal-
liative care. Our analysis reveals that specialized palliative 
care in Germany was provided to only 6% of hospital cases 
involving malignant gliomas, and approximately 40% of 
all hospital cases where patients with malignant gliomas 
passed away receiving palliative care. Similar findings exist 
in previous studies from other healthcare systems.

In the US National Cancer Database analysis (2004–
2017), 2,803 out of 85,380 glioblastoma patients (3.3%) 
received so-called “palliative tumor treatment,” different 
from specialized palliative care provided by specialized 
professionals or multi-professional teams [19]. Another 
US study (1997–2016) using SEER-Medicare data found 
15.24% of 10,812 GBM patients received palliative care, 
with an increasing trend from 3% (1997) to 43% (2015). 
The study identified palliative care by the ICD-9 code 
V66.7 or the ICD-10 code Z51.5 from Medicare data [33]. 
A separate US study on factors linked to hospice admission 
for malignant glioma patients revealed that 63% of 12,437 
patients were enrolled in hospice before death, with cer-
tain demographics predicting enrollment [6]. Multivariable 
regression analysis revealed that advanced age, female gen-
der, higher educational attainment, Caucasian ethnicity, and 
lower median household income were predictive of hospice 
enrollment [6]. In a retrospective cohort study in Victoria, 
Australia (2003–2009), 482 individuals with malignant 
glioma were analyzed. Palliative care, defined as hospital-
based services, was utilized by 78% of 218 patients who 
passed [27]. Notably, 62% of these patients were admitted 
to a palliative care facility during their diagnostic admission 
[3, 27].

A retrospective observational study analyzed data from 
the Stockholm Region’s central data warehouse (VAL) 
from 2015 to 2019 [14]. Specialized palliative care, pri-
marily delivered through advanced home care and hospital 
units, is highly regarded for its round-the-clock service by 
a multidisciplinary team. The study identified 780 patients 
with malignant brain tumors, showing an increasing trend 
in specialized palliative care utilization in the final year of 
life, peaking at 77%. However, no overall median or mean 

comparison to the overall count of cases concerning patients 
with malignant gliomas, there was a significantly higher 
number of instances in which male patients with gliomas 
experienced mortality (p < 0.0001). Furthermore, based on 
the total number of cases, there was a significant lower fre-
quency of complex or specialized palliative care provided in 
hospital cases involving men (p = 0.016; padjusted = 0.016). 
This sex-specific difference in treatment was not significant 
for patients who died in hospital (p > 0.05).

As anticipated, the percentage of hospital cases result-
ing in patient mortality was notably higher in individuals 
aged ≥ 65 years (8.1% compared to 4%; p < 0.0001). Nota-
bly, complex or specialized palliative care was considerably 
more frequently initiated in elderly patients: Patients aged 
65 years and older constitute 40.9% of the entire patient 
population. Among half of all hospital cases where patients 
diagnosed with malignant gliomas received complex or spe-
cialized palliative care, the patients were aged 65 years or 
older (p < 0.0001). Conversely, hospital cases with patients 
under 65 years of age were notably less likely to receive 
complex or specialized palliative care. Moreover, there was 
a trend towards a more frequent complex or specialized pal-
liative care treatment in instances where patients passed 
away (30.2% compared to 27.8%; p = 0.019).

Discussion

In this study, we present for the first time data on the inpa-
tient specialized care of patients with malignant gliomas in 
Germany. The key findings from our current study are as 
follows:

(1) Among the total of 101,192 hospital cases recorded 
between 2019 and 2022, which involved patients diag-
nosed with malignant gliomas, 6,129 patients (6% of all 
hospital cases with malignant glioma) passed away in 
the hospital, and an additional 2,798 cases (2.8%) saw 
patients being transferred to a hospice.

(2) In 10,592 hospital cases, constituting 10.5% of the total, 
patients diagnosed with malignant gliomas received 
complex or specialized palliative medical care. This rate 
remained consistent even during the COVID-19 pan-
demic. Notably, there was a significant lower frequency 
of complex or specialized palliative care treatments 

Fig. 3 Complex and specialized palliative care in German malignant 
glioma patients. The figure illustrates the percentage of patients who 
underwent complex, specialized palliative care treatment either in 
a dedicated palliative care unit or via a consultation service. Figure 
A represents the data for the entire patient cohort, Figure B displays 
statistics for deceased patients, and Figure C presents information for 
patients discharged to hospice care
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care: In the present and a previous study, older patients were 
significantly more likely to receive complex or specialized 
palliative care treatment compared to their younger coun-
terparts [14]. Even though in-hospital mortality is markedly 
elevated among older patients, a thorough evaluation is 
essential to understand why younger patients receive sig-
nificantly fewer palliative care interventions during their 
hospital stays in Germany. It’s doubtful that the symptom 
burden is substantially lower in younger malignant glioma 
patients. In everyday clinical practice, one notable aspect 
is that younger patients are often more inclined to undergo 
tumor-specific therapy solely based on their age, even when 
it may not be deemed useful or indicated.

Surprisingly, we noted a significant higher in-hospital 
mortality among male patients compared to the overall cases 
of individuals with malignant gliomas and a trend towards 
a substantially lower frequency of complex or specialized 
palliative care administered in hospital cases involving men. 
The underlying causes for these distinctions are currently 
unknown. While sex is not a definitive predictor of survival 
among malignant glioma patients [31], several studies sug-
gest a survival advantage for women. An analysis of glio-
blastoma patients in the United States showed significant 
differences in survival based on gender, with women exhib-
iting superior overall survival, despite minor but significant 
differences in treatment and treatment timings [25]. Simi-
larly, a study using the SEER database found lower cancer-
specific survival rates for males compared to females across 
various age groups and Glioblastoma cancer stages [28]. In 
Sweden, no disparity in specialized palliative care delivery 
was observed, but data from the Swedish National Qual-
ity Registry for Primary Brain Tumors suggested a survival 
advantage for women, although deemed not clinically sig-
nificant [14]. A US study identified a potential explanation 
for the better prognosis of women with malignant gliomas 
compared to men, discovering that standard therapy is more 
effective in female GBM patients and highlighting sex-spe-
cific molecular subtypes in GBM, suggesting personalized 
treatments based on sex-related molecular mechanisms to 
improve outcomes [34]. While acknowledging the molecu-
lar distinctions, findings from Stabellini’s research in the 
USA and our observations from Germany indicate that, apart 
from age-related variations, there might be gender-related 
dissimilarities in the management of oncological and pal-
liative care for malignant gliomas. These disparities neces-
sitate further investigation. Additionally, there should be a 
general discussion and research to ascertain whether inad-
vertent treatment differences exist based on age or gender.

However, differences in the treatment of individuals per-
haps must exist: besides gender variances within the tumors, 
patients with malignant gliomas may also have gender-
specific needs. Similarly, age-related necessities should be 

rate for specialized palliative care usage was provided for 
the entire cohort [14]. A recent Italian study investigating 
the treatment modalities for malignant glioma patients in 
the last three months did not evaluate palliative care [17]. 
A systematic review of 16 studies on glioblastoma patient 
service utilization revealed varying rates of advanced care 
documentation from 4 to 55% of cases, palliative care refer-
ral (about 40% of cases, and hospice initiation in 66–76% 
of patients [32].

The necessity of involving specialized palliative care 
varies depending on the severity of symptoms. For instance, 
depending on the study, symptoms like headaches, seizures, 
and fatigue can be observed in up to 90% of all patients, 
while personality changes, for example, occur in up to 60% 
of patients [18]. Consequently, specialized palliative care is 
not necessary for all malignant patients, but the observed 
rate of 10% in-patient complex / specialized palliative care 
in Germany between 2019 and 2022 appears comparatively 
low. As part of the certification of neuro-oncology, the Ger-
man Cancer Society (Deutsche Krebsgesellschaft, DKG) 
now mandates the routine documentation of palliative 
care needs using recommended patient-reported outcome 
measures (PROMs) for patients with neuro-oncological 
conditions. The documentation of palliative care-related 
complaints and the ratio of patients receiving specialized 
palliative care to those dying from a tumor serve as qual-
ity indicators for effective, guideline-based treatment [11, 
12]. In Germany, 40% of patients with malignant gliomas 
who passed away in hospitals received specialized palliative 
care. Additionally, Earle and colleagues established qual-
ity indicators for oncological treatment, specifying that at 
least 55% of cancer patients should access hospice services 
before their passing, with fewer than 8% being admitted 
within just 3 days of death [4].

Our study investigated specialized palliative care for 
malignant glioma patients, finding higher mortality rates 
among those aged ≥ 65, despite age often being considered 
in treatment guidelines. Older patients were more likely to 
receive specialized palliative care, consistent with trends in 
other studies, although patterns in palliative care for younger 
patients remain unclear. Further evaluation is needed to 
understand why younger patients receive fewer palliative 
care interventions during hospital stays in Germany.

Our study revealed significantly higher mortality rates 
among older glioma patients aged ≥ 65 years. This finding is 
not unexpected, as age is a well-established negative predic-
tor of the overall survival in patients with malignant gliomas 
[15, 31]. Treatment protocols often consider a patient’s bio-
logical age in guidelines [31]. However, retrospective anal-
yses have occasionally suggested more aggressive treatment 
approaches for older patients [1, 2]. Furthermore, we iden-
tified notable disparities in access to specialized palliative 
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our database can easily be attributed to chance alone. The 
Neyman-Pearson framework of statistical hypothesis test-
ing rests on the long-run behavior of test statistics, i.e. it 
implies the notion that an experiment or scenario could be 
repeated many times. This notion is almost always unrealis-
tic in medicine, however the tool statistical hypothesis test 
still proves useful to make reasonable decisions, in our case 
regarding associations of categorical variables. Thus, the 
Neyman-Pearson framework and statistical tests like Pear-
son’s chi-squared test offer a structured approach to drawing 
conclusions from data, even in fields like medicine. These 
tools provide a framework for making informed decisions 
based on the evidence available. Though many readers may 
be familiar with effect sizes we think that differences in pro-
portions are even much easier to understand, and thus, we 
should like to keep them. (5) While interpreting the data, 
it’s essential to consider the probability of unaccounted con-
founding variables that are not evident in the InEK dataset. 
Treatment guidelines for individuals with malignant glio-
mas primarily rely on factors such as molecular genetics, 
the overall health condition assessed through the Karnof-
sky performance score, tumor size, location (especially 
concerning eloquent structures), and patient preferences, 
which unfortunately are not included in the available data 
[15]. Nonetheless, the InEK dataset provides insights into 
the contemporary landscape of neuro-oncological and pal-
liative care between 2019 and 2022. (6) The data analyzed 
covers the period of the SARS-Cov2 pandemic in Germany. 
The number of cases and frequencies appear to be relatively 
stable for the most part over the period. Nevertheless, the 
pandemic certainly represents a potential confounder in 
treatment, but on the other hand, these potential effects can 
hardly be estimated based on the data. (7) The present data 
offer a broad overview of inpatient care in Germany. They 
do not specify the timing of patient integration into pallia-
tive care, making it challenging to discern whether the care 
provided was early integrated palliative care or end-of-life 
care. (8) As general palliative care is inherently within the 
scope of every doctor’s medical treatment responsibilities, 
there is no additional data related to this aspect that could 
be derived from billing data. (9) Any changes in healthcare 
policies, reimbursement practices, or guidelines during the 
study period that could affect the provision of care are not 
accounted for. Such changes could have direct implications 
for treatment availability, the approach to palliative care, 
and overall patient management strategies. (10) The reli-
ability of the findings is contingent upon the accuracy and 
consistency of the coding practices used in the InEK data-
base. Misclassification or inconsistent coding of diagnoses, 
procedures, or treatments could introduce biases or inaccu-
racies in the results. There is also the potential for variability 
in how different hospitals or healthcare providers interpret 

considered. Elderly individuals have distinct geriatric limi-
tations and needs, yet these aspects are seldom captured in 
neuro-oncology and incorporated into decision-making pro-
cesses. It is crucial to consider these unique patient needs, as 
well as their goals and wishes, during the decision-making 
process. This aspect is also a facet of personalized medicine.

Limitations

We acknowledge several limitations in our current study: 
(1) In our analysis, we examined InEK data concerning 
hospital cases treated from 2019 to 2022. It is important to 
note that the count of hospital cases does not directly cor-
respond to the actual number of patients. Deceased patients 
represent a unique case in this regard, as individuals gen-
erally experience only one instance of death, aligning the 
number of hospital cases with the number of patients in 
this specific scenario. (2) We calculated the case numbers 
by the difference between the sum of cases with either a 
primary or secondary diagnosis of an ICD-10 C71 code and 
the cases coded as both primary and secondary diagnoses. 
It is worth noting that the possibility exists that the second-
ary diagnosis C71 might have been coded multiple times 
within the same case. Consequently, the actual count of 
cases may be marginally lower. Nevertheless, we believe 
that the prevalence of such cases is likely to be minimal. 
(3) In Germany, not all palliative care units in operation bill 
for services via the DRG system. Approximately 70 pallia-
tive care units are classified as “special facilities” (beson-
dere Einrichtungen), requiring a minimum of 5 beds with an 
average of 8 beds. An 8-bed unit typically handles around 
250 in-patient cases annually, totaling approximately 
17,500 cases across all palliative care entities. According 
to INEK data for 2021, 106,638 cases were billed as com-
plex or specialized palliative care treatment (codes 8-982, 
8-98e, 8-98 h), with 52,055 cases specifically designated 
as specialized palliative care treatment in an intensive care 
unit (code 8-98e). Among these, 2,542 and 1,124 cases were 
attributed to patients with malignant gliomas, accounting 
for 2.4% and 2.1% of the total, respectively. This implies 
that approximately 350 hospital cases per year were not 
considered in the present analysis. Moreover, we are also 
unable to determine whether specialized outpatient pallia-
tive care was initiated for malignant glioma patients. These 
data are not collected as part of routine. Outpatient pallia-
tive care, particularly in the context of chronic, progressive 
illnesses like malignant gliomas, plays as important role 
in patient management, symptom control, and quality of 
life enhancement. Its omission from the study potentially 
overlooks a significant component of the care continuum 
for these patients. (4) We used Pearson’s chi-squared test to 
evaluate whether the observed differences in proportions in 
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