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Abstract

Background Despite rising importance of integration of palliative medicine in treating life-threatening ilinesses
in intensive care units (ICU), the extent remains unknown. Using billing data, we analysed the frequency of specialized
palliative care use in ICU patients in Germany.

Methods Billing data (2019 -2022) from the InEK was used in this cross-sectional study on all billed adult ICU cases.
Data included case numbers, demographics, diagnoses, treatment procedures, ventilation (=95 h), palliative care
frequency.

Results 61,591,299 adult cases were treated, 11.2% (6,912,316) requiring ICU and 499,262 (7.2%) needing long-term
ventilation. 44.2% of all ICU cases and 36.2% of long-term ventilated patients were female (p <0.0001). ICU mortal-
ity was 11.1%, long-term ventilation mortality was 38.8%; higher in men and patients aged > 65 (p <0.001). Leading
diagnoses for ICU deaths: heart failure (6.9%), stroke (6.3%), sepsis (6.2%).

0.8% of ICU cases and 1.4% of long-term ventilated cases received specialized palliative care, with a higher proportion
of females (p <0.0001). Most palliative care patients were aged > 65.

Conclusion From 2019 to 2022, 11.2% of hospital cases required ICU-treatment. Despite suffering from life-threaten-
ing conditions and high mortality rates, less than 1% of all ICU cases and 1.4% of long-term ventilated cases received
palliative care (differing sexes and ages). This highlights deficiencies in palliative care integration into ICUs to alleviate
patients and their families suffering from complex needs. Implementing benchmarking could be beneficial in this
process.
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Introduction

Currently, there are compelling discussions surround-
ing the management of intensive care patients and their
access to palliative care [1]. Germany has one of the
highest densities of intensive care beds worldwide. How-
ever, no standardized criteria exist for inpatient inten-
sive care treatment. ICU patient populations are highly
diverse, ranging from critically ill individuals requiring
mechanical ventilation or other life-saving organ-support
therapies to those needing postoperative or extended
monitoring [2]. ICU structures also vary, operating as
either multidisciplinary or department-specific units.
Multidisciplinary ICUs manage patients from multiple
specialties, often with significant involvement from anes-
thesiologists, while department-specific ICUs focus on
fields such as surgery, internal medicine, cardiology, neu-
rology, or infectious diseases. The organization and spe-
cialization of ICUs differ across hospitals based on size,
resources, and medical focus.

Intensive care units (ICUs) typically cater to patients
with potentially life-threatening conditions and a lim-
ited prognosis. These patients, along with their families,
often experience a significant symptom burden, includ-
ing physical, psychological, social, spiritual and commu-
nication challenges [3—8]. Palliative care aims to address
the needs of patients facing life-threatening illnesses and
their families. Despite the evident overlap between pal-
liative and intensive care medicine, the concept of inte-
grated palliative and intensive care only began to emerge
in the late 1990s [9]. While intensive care treatment
focusses on prolonging life through extensive therapy,
palliative medicine prioritizes enhancing quality of life
with minimal technology use. Nevertheless, both disci-
plines complement each other [10]. Today, palliative care
principles, including thorough symptom management
and clear communication, have become integral com-
ponents of corresponding intensive care recommenda-
tions [11, 12]. Moreover, various medical societies and
guidelines recommend an early integration of palliative
care for seriously ill and ICU patients [11, 13, 14]. In Ger-
many, a recent position paper underscores the impor-
tance of timely integration of palliative care in clinical
acute, emergency, and intensive care medicine and aims
to enhance patients’ quality of life and alleviate symp-
toms [12]. The German Interdisciplinary Association for
Intensive Care and Emergency Medicine (DIVI) recom-
mends integrating palliative care into intensive care units
and ensuring the availability of simultaneous intensive
and palliative care treatments [15].

In Germany, primary care physicians and nurses with
basic palliative care training oversee general palliative
care. In contrast, specialized inpatient palliative care
is delivered by multiprofessional teams. These teams
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offer consultation services to general and ICU wards for
patients with complex palliative care needs or palliative
care treatment on a palliative care ward. Reliable inter-
national and German data on the integration of palliative
and intensive care medicine are limited. In the mid-
2010s, about a quarter of all hospital deaths and nearly
12% of all deaths in Germany occurred in an ICU [16].

A 2017 survey at German Comprehensive Cancer
Centers found that 11 out of 15 centers had palliative
medicine consultation services, caring for a median of
33 ICU patients and admitting a median of 9 patients to
palliative wards annually. Two centers had regular visits
from both ICU and palliative care teams [17]. Currently,
no data exists on the number of cases involving concur-
rent palliative and intensive care treatment in Germany.
The aim of the present study was to determine the fre-
quency of specialized palliative care treatment in hospi-
talized patients admitted to German ICUs.

Methods

Study design

In this cross-sectional study, we evaluated data sourced
from the Institute for the Remuneration System in the
Hospital Sector (InEK GmbH, Siegburg, Germany) cov-
ering the period from 01.01.2019 to 31.12.2022. We
exclusively relied on public data obtained after approval
by the institutional and local ethics committee (study ID:
190032024-ANF, ethics committee of the Brandenburg
Medical School, Germany). We followed the STROBE
statement (Suppl. Table 3) [18].

Setting and data source

In Germany, all hospitals are reimbursed for their ser-
vices using a performance-based, flat-rate remuneration
system (§ 17b, Krankenhausfinanzierungsgesetz, Hospital
Financing Act) based on the German Diagnosis Related
Groups System (G-DRG). A specific DRG rate is assigned
to each inpatient treatment case for reimbursement. It is
compulsory for all German Hospitals to send their data
(demographics, primary and secondary diagnoses, pro-
cedures) to InEK GmbH. InEK GmbH has been legally
delegated to implement and maintain this system and
aggregate received data making it publicly available via
the InEK Browser (§21 Hospital Fees Act).

Cohort / Participants
Data for all billed hospital cases involving ICU care meet-
ing the following criteria was obtained:

1. >18years of age
2. total number of hospital cases,
3. total number involving ICU care
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4. total number of ICU cases and those ICU cases
with > 95 h ventilation

Variables and definitions

We retrieved billing data for German hospital cases and
analyzed the number of cases coded per specific code.
Thus, our data represent the number of hospital cases
in which the respective code was assigned. Diagnoses
were classified according to the International Statistical
Classification of Diseases and Related Health Problems,
10th Revision, German Modification (ICD-10-GM). In
the German DRG system, each case has a single primary
diagnosis and may include multiple secondary diagnoses.
Medical procedures and treatments were identified using
their corresponding procedural codes (Operationen- und
Prozedurenschliissel, OPS). Data extracted included:

1. case numbers for each cohort

2. demographics (age groups as predefined by InEK
browser, sex distribution classified into female, male,
diverse, unknown)

3. case distribution among hospitals according to bed
capacity and ownership

4. count of primary diagnoses and treatment proce-
dures

5. Administration of specialized palliative care accord-
ing to Operations and Procedure Codes (OPS 8-982,
8-98e, 8-98 h) and complex intensive care treatment
(OPS 8-980, 8-98f, for code definition see Supple-
mental Table 1).

Intensive care cases were identified using the InEK
data browser, applying the selection criteria for intensive
care cases. This approach includes all German ICU cases,
regardless of the specialized department. The browser
also allows for selecting cases based on ventilation dura-
tion. Long-term ventilation was defined according to the
G-DRG system as mechanical ventilation lasting more
than 95 h in combination with intensive care complex
treatment [19].

Bias

We minimized selection bias by including all consecutive
adult ICU admissions in Germany from 2019 to 2022,
ensuring a comprehensive and representative sample.
However, our analysis pertains to hospital cases rather
than individual patients. The distinction between hospi-
tal and patient cases can introduce bias when assessing
the frequency of specialized palliative care for a specific
illness. Patients may have multiple hospitalizations but
receive palliative care only once. In our study, this dis-
tinction is less relevant, as we analyzed the co-occurrence
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of intensive care and specialized palliative care within
the same hospitalization. Moreover, not all ICU patients
have life-threatening conditions, such as those admit-
ted for monitoring after planned surgery. Therefore, we
focused on ICU cases with ventilation exceeding 95 h,
as these patients inherently face life-threatening condi-
tions. Reported data is complete considering all billed
cases reported to and made available by the InEK from
all German Hospitals with the exception of potential
results of less than four cases for data protection. Con-
sidering the high volume of cases analyzed, this small
number of cases should not affect the overall outcome.
To reduce measurement bias, we extracted data on pal-
liative care consultations and intensive care treatments
using predefined OPS and ICD-10 codes, ensuring reli-
able and consistent identification of in-patient ICU cases
receiving specialized palliative care. While OPS and
ICD-10 classifications are well established, we cannot
entirely rule out misclassifications. Measurement errors
are minimal in our study based on billing data. The study
aimed to determine the frequency of palliative medical
treatment during ICU stays and long-term ventilation,
using descriptive statistics, which minimizes the impact
of confounding bias. However, information on key demo-
graphic and clinical variables, such as age, gender, and
severity of illness, are given in detail.

Statistics
Data were obtained from the InEK data browser and
organized using Microsoft Excel for Mac (version 16.78,
Microsoft Corporation, Redmond, Washington, USA).
Statistical analyses and graphical representations were
conducted using GraphPad Prism 9 for macOS (version
9.5.0, GraphPad Software, Inc., La Jolla, USA).
Descriptive statistics were utilized to calculate the
percentages of patients who passed away and those who
received treatment. The Chi-square test with Yates’ cor-
rection was employed to examine differences in sex dis-
tributions across various subgroups [20]. A two-sided
significance level of a=0.05 was applied, with a Bonfer-
roni correction for multiple comparisons (n=8) [21].
Thus, the adjusted significance level was set at 0.006. To
assess the association between two categorical variables
in 2Xx2 contingency tables, we calculated odds ratios
(OR) along with their corresponding 95% confidence
intervals (95%-CI) [22].

Results

Patient cohorts and baseline characteristics

Between 2019 and 2022, Germany had 61,591,299 adult
hospital cases. Among these, patients required inten-
sive care in 6,912,316 hospital cases (11.2%), and ven-
tilation>95 h in 499,262 cases (7.2% of ICU cases). A
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complex or specialized ICU therapy (OPS codes 8—980 or
8-98f) was conducted and billed in 2,485,363 ICU cases
(35.9%) and in 467,681 ICU cases with long-term ventila-
tion (93.7% of these; Supplement Figs. 1 and 2).

Female patients accounted for 52.7% of all hospital
cases (32,449,759 cases) but only 44.2% of ICU cases
(3,054,198 patients) and 36.2% of long-term ventilation
cases (180,799 cases; p<0.0001, Table 1 and Fig. 1). The
age distribution also varied significantly: whilst 26.7%
of all hospital patients were>65 (32,252,121 cases),
63.3% of ICU patients and 61.8% of long-term ventilated
patients (p <0.0001) were older than 65 years.

Mortality

770,036 ICU cases resulted in patient mortality, equating
to a mortality rate of 11.1% based on the total number of
ICU cases (Fig. 2). Among the deceased patients, 42.5%
were female (327,556 cases), and 81.1% were > 65 years
old. For long-term ventilated patients, the mortality rate
increased to 38.8% (193,709 cases). 73% of the long-term
ventilated patients were>65 years (141,410 cases) and
64.1% male (124,104 cases). Women receiving intensive

Bl female male

all hospital cases
all ICU cases
intensive & palliative care
fatal ICU cases H
>95 hour ventilation !
295 hour ventilation & palliative care

>95 hour ventilation, fatal cases !

B. W female male
all hospital cases
all ICU cases
intensive & palliative care
fatal ICU cases
long-term ventilation
long-term ventilation & palliative care
long-term ventilation, fatal cases
0% 10%

20% 30%
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care and long-term ventilation had significantly lower
mortality rates (entire ICU cohort: p<0.001, Chi-square:
947.7; long-term ventilated cohort: p<0.001, Chi-square:
11.9) (Fig. 3).

Main diagnoses

Table 2 summarizes the primary diagnoses. Among all
German ICU patients, the most common diagnoses were
cerebral insult, acute myocardial infarction, and heart
failure (9.5%, 6.1%, 3.5%, respectively). Of those diagno-
ses resulting in death in ICU cases heart failure, stroke,
and sepsis were leading (6.9%, 6.3%, 6.2%, respectively).
Viral pneumonia, chronic obstructive pulmonary disease,
and acute myocardial infarction were the leading diag-
noses among long-term ventilated patients (10%, 5.2%,
5.1%, respectively) as well as leading to fatal outcomes in
this group (12.2%, 5.2%, 5.1%, respectively).

Treating hospitals

Hospitals with more than 1,000 beds treated 18.2% of
all adult ICU cases (1,257,896 cases), primarily in pub-
licly owned hospitals. These hospitals also treated 24.5%

15 20 25 30 35
case numbers [n x 1,000,000]

47.3% 52.7%
55.8% 44.2%

| *
51.6% 48.4%

57.5%
63.8%
58.5% I V7] | *
61.1%
40% 50% 60% 70% 80% 90% 100%

Fig. 1 Sex distribution. The figure illustrates the gender distribution in the analysed hospital case cohorts. Notably, the proportion of cases
with female patients receiving palliative care was significantly higher. Once again, the proportion of cases with female patients in long-term
ventilated cases receiving palliative care was significantly higher than in the comparison group. *Demonstrates a significant difference (P <0.006)
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A. Allin-patient ICU cases
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B fatal cases

Non-fatal cases

770,036 fatal out of
total 2,485,363 ICU
cases

11.1 %

B. Long-term ventilated patients

B fatal cases

Non-fatal cases

193,709 fatal out of
total 499,262 cases

Fig. 2 Mortality

(122,171 cases) of long-term ventilated patients. Supple-
ment Table 2 provides a detailed overview of bed capaci-
ties and hospital ownership.

Palliative care treatment of ICU patients

53,875 of the 6,912,316 in-patient ICU cases (0.8%) in
Germany received palliative care during the same hospi-
tal stay. Among these, 48.4% were female and 71% were
aged > 65 years. Female ICU patients received palliative
care significantly more often than male ICU patients (OR:
1.18; 95% CI: 1.16 — 1.2; p<0.0001, Table 3). Among the
56,328 palliative care treatments, 32.6% were classified
as complex palliative care, 34.3% as extensive specialized
palliative care, and 37.6% involved specialized palliative
care provided by a consultation service (multiple coding
possible).

Among the 7,066 long-term ventilated ICU patients
who received palliative care, 67.1% were aged > 65, and
41.5% were female. The likelihood of long-term venti-
lated female and elderly patients receiving palliative

38.8%

care was significantly higher compared to the general
ICU population (female: OR: 1.3; 95% CI: 1.19 — 1.31;
»<0.001; aged >65: OR: 1.42; 95% CI: 1.4 — 1.44; ICU
cohort: OR: 1.26; 95% CI: 1.2 — 1.33; p<0.001). Among
these cases, 25.4% involved complex palliative medi-
cine, 28.7% specialized palliative medicine, and 49.8%
involved palliative medicine consultation services (mul-
tiple coding possible, Table 3).

Discussion

This study provides insights into the frequency of ICU-
related hospital cases, mortality rates, and the utili-
zation of specialized palliative care in ICUs over four
years in Germany. Key findings include:

— Intensive care was required in 11.2% of all hospital
cases, with long-term ventilation >95 hours needed
in 0.8% of cases.
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ICU cases in Germany
2019 = 2022

6,912,316 cases

Main diagnoses ?yiﬁi
Heart failure 6.9 % w%jgjzz;
Stroke 6.3%
Sepsis 6.2 %
°Oc0
. . o)
Complex intensive care treatment @ iy
All cases ==

2,485,363 cases
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e o
93.7%

467,681 cases
Long-term ventilation

Complex palliative care treatment
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All cases
53,875 cases

Mortality
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Total =6,912,316 ICU cases

Fig. 3 Infographic. Figure 3 summarizes the main results

— The overall ICU mortality rate was 11.1%, rising to
38.8% for long-term ventilation cases, predominantly
among patients aged >65 and males.

— Complex or specialized palliative care was provided
in 53,875 ICU cases (0.8%) and 7,066 long-term ven-
tilation cases (1.4%).

This study examined the frequency of intensive care
treatments and long-term ventilation. A previous

Long-term ventilation
7,875 cases

1.4 %

39 %

499,262 cases
Long-term ventilation

non-fatal cases
I fatal case

@
0000000000
Total = 499,262
with long-term ventilation

German study analyzed hospital remuneration data to
assess end-of-life intensive therapy rates between 2007
and 2015 [16]. In 2015, 3.9% of all hospital cases involved
intensive care, with 30.5% requiring mechanical ventila-
tion and 16.2% needing ventilation for more than 95 h
[16]. ICU cases in Germany more than doubled by 2019,
a trend not solely driven by the SARS-CoV-2 pandemic,
which led to peak ICU hospitalizations in 2020. Despite
the overall rise in ICU cases, long-term ventilation cases
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declined between 2015 and 2019 but peaked again in
2021. The sharp increase in ICU cases from 2015 to 2019
may be partly due to changes in data reporting, compli-
cating direct comparisons. Data from 2007 to 2015 only
included patients with a standard length of stay, whereas
our dataset covers all ICU patients, regardless of length
of stay (short, standard, or extended). Many ICU patients,
particularly those requiring long-term ventilation, often
exceed the standard length of stay. As ICU hospital cases
increased between 2015 and 2019, the mortality rate
declined from 14.4% to 11.1% [16]. This rate is consist-
ent with ICU mortality rates reported in other EU mem-
ber states, the US, Scotland, and Australia/New Zealand,
which range from 9 to 12% [23-26].

In this study, we determined the frequency of intensive
care treatments and long-term ventilation. A previous
German study also analyzed hospital remuneration data
to determine end-of-life intensive therapy rates between
2007 and 2015 [16]. In 2015, 3.9% of all hospital cases
involved intensive care, with 30.5% needing mechani-
cal ventilation and 16.2% requiring it for>95 h [16].
ICU cases in Germany more than doubled till 2019. This
increase is not solely due to the SARS-CoV-2 pandemic,
which peaked ICU hospitalizations in 2020. Despite the
overall rise in ICU cases, long-term ventilation cases
decreased from 2015 to 2019, but peaked in 2021. The
sharp increase in ICU cases from 2015 to 2019 might
be attributed to changes in data reporting, complicating
data comparison. Data from 2007 until 2015 only per-
tains to patients with a standard length of stay, while our
dataset includes all ICU patients (short / standard / long
stay). Nonetheless, many ICU patients, especially those
on long-term ventilation, require extended treatment
beyond the standard length of stay. Between 2015 and
2019, as ICU hospital cases increased, the mortality rate
decreased from 14.4% to 11.1% [16]. The latter mortal-
ity rate aligns with reported ICU mortalities in other EU
member states, the US, Scotland, and Australia and New
Zealand, which range from 9 to 12% [23-25, 27].

Achieving seamless integration of palliative care into
intensive and emergency medicine remains challeng-
ing [9]. In Germany, the rate of ICU cases with patients
receiving specialized palliative care averaged 0.8%, and
among those on long-term ventilation, it was 1.4%. This
frequency has hardly increased compared to the reported
0.7% in 2015 (5,084 out of 736,444 intensive care treat-
ments). Our analysis excludes palliative care units (‘spe-
cial facilities, ‘besondere Einrichtungen’) that provide
specialized palliative care but operate and receive fund-
ing outside the DRG system. Approximately 70 of the
350 palliative care units function as these so-called "spe-
cial facilities." Unlike specialized palliative care provided
in dedicated palliative care units, complex palliative
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care and consultation services are only captured within
the DRG system. Further, patients could be discharged
directly from ICU into Specialized Palliative Home Care
(SAPV). Since the remuneration of outpatient services
is not dealt with by the hospital remuneration system,
these cases cannot be accounted for. Other countries
and centers reported higher frequencies of palliative care
integration into intensive care. A 2013 U.S. study from
Columbia University Medical Center found that 88% of
elderly ICU patients had potential palliative care needs,
with a 6-month mortality rate of 40%. However, only 2.6%
received palliative care consultations from a multiprofes-
sional team [8]. Another U.S. study on ventilated patients
with high mortality risk reported that 9.4% received pal-
liative care consultations, with older age but not gender
influencing the likelihood of receiving palliative care [28].

We found that younger patients (<65 years) and male
patients were less likely to receive palliative care on ICU.
These findings however do not imply a causal relation-
ship, as critical potential confounding factors could not
be analyzed. Nonetheless, our findings are consistent
with previous studies reporting similar associations.
Previous studies also suggest age and gender differ-
ences in access to palliative care, with inconsistent find-
ings. Some studies indicate that women are more likely
to access hospice care than men, others show no effect
or the opposite [29]. Women may have different symp-
toms, preferences, and communication patterns in end-
of-life care [30]. Access to palliative care varies with age,
some studies suggesting limited access for patients over
85 years [29-31].

A core goal of palliative medicine is to enhance the
quality of life for patients with potentially life-threatening
illnesses. In intensive care, palliative medicine extends
beyond end-of-life care — it improves quality of life,
reduces the length of ICU stays, and enhances commu-
nication and satisfaction among patients and their fami-
lies [1]. Since our data cannot capture essential aspects
of palliative care (eg. symptom burden, quality of life,
stress experienced by ICU patients and their families) an
accurate assessment of actual palliative care needs is not
possible. Additionally, not all ICU patients require spe-
cialized palliative care. Part of our observation period
includes the SARS-CoV-2 pandemic, which posed unique
challenges for patients, families, and healthcare teams.
International studies have highlighted barriers to inte-
grating palliative care into ICUs during the pandemic
[32-35]. The pandemic introduced significant challenges,
leading to fewer patients receiving specialized palliative
care in some regions and a reduced assessment of pallia-
tive care needs [33]. Additionally, provision of palliative
care itself underwent radical changes. Visits from rela-
tives were often impossible, and personal communication
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with families and within medical teams was severely lim-
ited [36—38]. While new strategies emerged, such web-
based communication and platforms, these could only
partially compensate for the essential personal interac-
tions in palliative medicine [39]. Moreover, palliative care
faced new medical challenges, including the management
of SARS-CoV-2 patients requiring extracorporeal mem-
brane oxygenation and experiencing severe symptoms
such as weakness, fatigue, shortness of breath, and sig-
nificant family distress [34].

Limitations
We acknowledge several limitations of our current study:

1. Our data rely on billed hospital cases, which may not
directly reflect the number of individual patients.

2. Data collected indicates the rate of ICU—and pallia-
tive care during the same hospital stay. No conclusion
on temporal association between both treatments
(parallel or sequentially) can be drawn. The "real rate"
of specialized palliative medical care involvement in
ICU patients is likely to be lower, since ICU physi-
cians may provide basic palliative medical treatment
themselves.

3. Data spans the duration of the SARS-CoV-2 pan-
demic in Germany, potentially influencing diagnoses
and treatment outcomes. However, data from 2019
(pre-Covid pandemic) is consistent with data from
the following pandemic years 2020—2022.

Conclusion

From 2019 to 2022, 11% of the 61.6 million adult hospi-
tal cases in Germany required ICU care, and 7% of these
ICU cases (499,262 patients) needed long-term venti-
lation for over 95 h. Despite the severity of their condi-
tions and high mortality rates, only 0.8% of ICU patients
and 1.4% of those on long-term ventilation received spe-
cialized palliative care. These real-world data reveal the
current level of palliative care integration in ICU treat-
ment. There is a need to improve access to palliative
care for ICU patients and their families with complex
needs. Implementing a benchmarking process could help
achieve this goal.
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