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Summary

BACKGROUND/AIMS: In-hospital goals of care documen-
tation is crucial for determining the adequate level of care
in case of life-threatening emergencies. They might in-
clude limitation of therapeutic efforts, such as Do Not Re-
suscitate, Do Not Admit to intensive care unit (ICU) and
Do Not Admit to intermediate care unit (IMCU) orders, or
a “comfort care only” instruction. An ethical recommenda-
tion has recently been published to guide Do Not Resus-
citate decisions, and several studies have shown a poor
prognosis of frail multimorbid patients in case of critical ill-
ness. However, little is known on the use of limitation of
therapeutic efforts other than Do Not Resuscitate in a hos-
pital internal medicine population. We evaluated the evo-
lution and determinants of the limitations of therapeutic ef-
forts Do Not Resuscitate, Do Not Admit to ICU and Do Not
Admit to IMCU between January 2013 and July 2023.

MATERIALS AND METHODS: We conducted a retrospec-
tive observational study in a Swiss university hospital in-
ternal medicine service. Overall, 51,569 hospital stays
(28,273 patients) were included. We assessed the yearly
prevalence of the different limitations of therapeutic efforts
and searched for the determinants of each limitation of
therapeutic effort through multivariable analysis with ad-
justments for year of hospitalisation, age, sex, religion, co-
diagnoses, hospital length of stay, ICU or IMCU admis-
sion.

RESULTS: The prevalence of Do Not Resuscitate, Do Not
Admit to ICU and Do Not Admit to IMCU increased be-
tween 2013 and 2023 from 47.5%, 4.5% and 0.8%, re-
spectively, to 58%, 31.4% and 14.6%. In multivariable
analysis, the main factor associated with limitation of ther-
apeutic efforts overall was older age, with odds ratios and
95% confidence intervals of 406 (329-501) (Do Not Re-
suscitate), 8.98 (7.93-10.2) (Do Not Admit to ICU) and
7.52 (6.25-9.05) (Do Not Admit to IMCU) for the >85
relative to the 56-65 year subgroup. The comorbidities
most associated with limitation of therapeutic efforts were
metastatic cancer and dementia: 7.59 (6.54-8.82) and
5.49 (4.74-6.37), respectively, for Do Not Resuscitate;
2.19 (1.96-2.45) and 1.72 (1.59-1.87) for Do Not Admit to

ICU; and 2.13 (1.81-2.50) and 2.10 (1.89-2.34) for Do Not
Admit to IMCU. Male sex was associated with lower lim-
itation of therapeutic efforts: 0.66 (0.61-0.72) for Do Not
Resuscitate, 0.83 (0.79-0.88) for Do Not Admit to ICU and
0.84 (0.77-0.92) for Do Not Admit to IMCU.

CONCLUSION: The prevalence of limitation of therapeutic
efforts in hospitalised medicine patients of our hospital in-
creased during the past decade, with a remarkably large
increase in limitation of admission to ICU (7-fold increase)
and IMCU (18-fold increase). The main determinants of
limitation of therapeutic efforts are older age, metastatic
cancer and dementia. Reasons for the lower prevalence
of limitation of therapeutic efforts in males should be ex-
plored.

Background

Limitation of therapeutic effort corresponds to withholding
or withdrawing life-sustaining therapeutic measures [1].
Usual care requires that each hospitalised patient has goal
of care documentation of which of these treatments should
or should not be offered in case of an acute life-threatening
event. The decision must be based on a discussion bal-
ancing prognosis, risks, benefits and patient preferences.
Advance directives can support the establishment of lim-
itation of therapeutic effort in case of loss of capacity of
the patient to make health decisions. However, the pro-
portion of the population in Switzerland who have written
such directives is low [2]. Limitation of therapeutic efforts
classically discussed in hospital are Do Not Resuscitate
and Do Not Intubate orders. Other orders needing dis-
cussion depending on the clinical situation are intensive
care unit (ICU) or intermediate care unit (IMCU) admis-
sion (refusals are, respectively, Do Not Admit to ICU and
Do Not Admit to IMCU). These orders might determine
which life-sustaining measures (such as vasopressor sup-
port, non-invasive ventilation, dialysis or artificial feeding)
can be provided.

The prevalence of Do Not Resuscitate status varies ac-
cording to cultural issues [3], clinical setting and hospital
ideology [4]. A small (194 patients) study in a Swiss in-
ternal medicine service found a 53% prevalence of Do
Not Resuscitate in 2013 [5]. Cardiopulmonary resuscita-
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tion (CRP) prognosis has been well studied. Several stud-
ies, scores and ethical recommendations have been recent-
ly published to help to establish a prognosis and discuss
the adequacy or futility of cardiopulmonary resuscitation
[6~11]. For example, frailty, defined by a clinical frailty
scale >5/9, was demonstrated to represent a good predictor
of futility of cardiopulmonary resuscitation in older adults
[6, 7]. Whether better awareness of this new information
contributed to changes in the prevalence of in-hospital Do
Not Resuscitate codes is not known.

It is important to note that the incidence of in-hospital
cardiac arrest is relatively low, ranging from 1 to 10 per
1000 admissions [12], indicating that the application of re-
suscitation codes in clinical practice is uncommon. Deci-
sions on whether or not to admit a patient in the ICU are
much more frequent, as 6% of hospital stays in Switzerland
and up to 26.9% in the USA involve intensive care [13,
14]. Limiting ICU-specific life-sustaining treatments, oth-
er than cardiopulmonary resuscitation, is one of the most
frequent ethical difficulties encountered by doctors in clin-
ical practice [15], and can be considered as depriving a
patient of potential “life-saving” treatments. However, de-
cision-support tools helping to discuss intubation or ICU
treatments [16] are scarcer than for resuscitation.

In addition, even though consequences of critical illness
are now better described [17], and that many conditions
(such as frailty [18], metastatic cancer, haematological ma-
lignancies [19], cirrhosis [20], severe chronic obstructive
pulmonary disease (COPD) [21], advanced heart failure
[22] and dementia [23]) have been demonstrated to be as-
sociated with lower survival in case of critical illness, no
data exist on the role played by these morbidities in the es-
tablishment of Do Not Admit to ICU orders in a general
internal medicine population.

Furthermore, development of non-invasive ventilation and
creation of IMCUs has allowed to successfully treat pa-
tients with a Do Not Intubate order outside an ICU, es-
pecially for respiratory failure [24] or sepsis [25]. The
prevalence of Do Not Intubate orders in case of respiratory
failure has risen over the first 20 years of the 21% century,
reaching 32% for the 2015-2019 period [26]. Whether this
is also the case in a general hospitalised internal medicine
population is not known.

Yet, data are lacking about the prevalence of limitations of
therapeutic efforts other than Do Not Resuscitate orders,
and the reasons for these limitations of therapeutic efforts.

Therefore, the main goal of the study was to determine the
prevalence of limitation of therapeutic efforts via Do Not
Resuscitate, Do Not Admit to ICU and Do Not Admit to
IMCU orders in a general internal medicine hospital and
the determinants of their establishment. The primary ob-
jective was to measure the evolution of the prevalence of
limitation of therapeutic efforts via Do Not Resuscitate, Do
Not Admit to ICU and Do Not Admit to IMCU orders from
2013 to 2023 on a yearly basis. The secondary objectives
were to evaluate the factors associated with the presence
of the different limitations of therapeutic efforts, the inci-
dence of new Do Not Resuscitate codes established dur-
ing a hospital stay in internal medicine, and the factors as-
sociated with new Do Not Resuscitate decisions. We also
analysed the potential impact of the SARS-CoV-2 pandem-
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ic on the prevalence of limitations of therapeutic efforts,
given the limitation of ICU capacity during this period.

Understanding how and how many limitations of therapeu-
tic efforts are set in a hospital internal medicine department
would represent an important starting point for developing
future teaching, guidelines and decision-support tools for
their establishment.

Materials and methods

Population selection

The LiTherIM (Limitation of Therapeutic effort in Internal
Medicine) study is a retrospective study conducted in the
internal medicine department of Lausanne University Hos-
pital (CHUV) in Switzerland. The department has 200
beds with some periodic variations, including IMCU beds
(14 to October 2018, 16 since November 2018), with ex-
tensions during the SARS-CoV-2 pandemic. Most patients
are under the responsibility of the internal medicine med-
ical staff, and some are under the responsibility of one
of the specialties geriatrics, pneumology, gastroenterology,
immunology, endocrinology or nephrology. The intensive
care unit service of the hospital has 35 beds, with exten-
sions during the SARS-CoV-2 pandemic.

The hospital guidelines require the physician in charge of
the patient to document a resuscitation code (full-code or
Do Not Resuscitate in case of cardiac arrest) in a dedicated
folder of the electronic medical record. The resuscitation
code and other limitations of therapeutic efforts must be
filled in after medical evaluation and discussion with the
patient. Relatives or medical representatives are involved
in case of loss of capacity of discernment. Within the first
48 hours after admission, a “to redefine” code can be filled
in, for example, if discussion with the patient was not pos-
sible. This code would be considered as “full-code” in case
of cardiac arrest during this period. A Do Not Resuscitate
code can be unilaterally decided based on medical evalu-
ation of futility of cardiopulmonary resuscitation, but this
decision must be integrated in a discussion with the pa-
tient or relatives on the goals of care. Additional emer-
gency instructions can be added if relevant, in particular
ICU and IMCU admission or not, by selecting a corre-
sponding checkbox. Until July 2018, only Do Not Admit
to ICU and Do Not Admit to IMCU options existed. By
the end of July 2018, the options ICU admission “Yes”
or “No” and IMCU admission “Yes” or “No” were intro-
duced. Capacity for monitoring and organ support therapy
in IMCU versus ICU is provided in appendix table S1.

Inclusion criteria were all hospital stays of adult patients
admitted to the internal medicine department between 1
January 2013 and 31 July 2023. Exclusion criteria were ex-
plicit refusal of reuse of personal data and absence of a
documented resuscitation code.

The analysis was carried out at the level of hospital stays
not patients, as a given patient might have multiple hospi-
talisations over the study period, with clinical and personal
evolution such as new diagnoses, leading to a decision of
new limitation of therapeutic efforts in subsequent stays.
Nevertheless, we used the patient ID as a cluster, as pa-
tients present specific characteristics that might influence
the decisions.
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Ethical considerations and data protection

Since January 2013, all patients hospitalised at CHUV are
asked for general consent that allows future use of medical
records and blood tests performed during their hospitalisa-
tion. For patients who did not give explicit consent, reuse
of the data was authorised if there was no clear refusal, ac-
cording to article 34 of the Swiss law on human research,
considering that a large proportion of these participants
was deceased at the time of the start of the study protocol,
which would imply disproportionate difficulties to contact
every participant or relatives, and that the results would be
of better reliability, without any detrimental effect for the
participants. The study was approved by the ethics com-
mittee (CER-VD, 22 January 2024, ref 2023-01828). Data
were extracted from the electronic records by a dedicated
team and anonymised for the analysis.

Main outcomes

As a primary outcome, we calculated the yearly prevalence
of the presence of the following limitations of therapeutic
efforts: Do Not Resuscitate code, Do Not Admit to ICU or-
der or Do Not Admit to IMCU order. As secondary out-
comes, we sought the factors associated with limitations
of therapeutic efforts, focusing on age, sex, medical diag-
noses, religion, length of stay, ICU or IMCU admission;
incidence of new Do Not Resuscitate codes during the hos-
pital stay; factors associated with new Do Not Resusci-
tate codes; impact of the SARS-CoV-2 pandemic on preva-
lence of limitations of therapeutic efforts.

As a resuscitation code is mandatory for all hospitalised
patients, patients were dichotomised into Do Not Resusci-
tate or “full-code”. “To redefine” codes were considered as
“full-code” for the analysis. As Do Not Admit to ICU and
Do Not Admit to IMCU are limitations of therapeutic ef-
forts which can be added, any patient without this limita-
tion documented in the medical record was considered free
of this limitation of therapeutic effort and labelled “Yes”
for the analysis (Do Not Admit to ICU versus “ICU-yes
and not documented”’; Do Not Admit to IMCU versus “IM-
CU-yes and not documented”).

In case of multiple documentation of limitation of thera-
peutic efforts through a single hospital stay, we used the
latest documentation to calculate the prevalence and the re-
lated factors. The annual prevalence was calculated as a
percentage of hospital stays based on the year of admis-
sion. To calculate the incidence of new Do Not Resuscitate
codes, only patients whose resuscitation code was “full-
code” on admission were included, and patients with “to
redefine” initial codes were excluded. The incidence was
calculated as the percentage of hospital stays during which
a change from an admission “full-code” to a Do Not Re-
suscitate code at the end of the stay was documented.

Covariates

Demographic and administrative data collected were: age
at admission (continuous), sex (male, female), religion
(Christian Protestant, Christian Catholic, Muslim, Other,
unknown), admission date, hospital length of stay, admis-
sion to ICU or IMCU (yes, no) and death during hospital
stay (yes, no).
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We sought the following main or co-diagnoses based on
the coding of the International Classification of Diseases
10 revision (complete list available in appendix table S2):
chronic obstructive pulmonary disease (COPD), heart fail-
ure, cirrhosis, or chronic hepatic dysfunction (alcohol- or
non-alcohol-related), stage IV or V chronic kidney disease,
malignant neoplasm, metastatic cancer and dementia. As
frailty was not coded as such, we sought diagnoses related
to age-acquired frailty: delirium, difficulty in walking and
falls, and protein-energy malnutrition.

Statistical analysis

Analysis was performed using Stata® software version
18.0 (Stata Corp, College Station, TX, USA). Results were
expressed as number of hospitalisations (percentage) for
categorical variables and as median [interquartile range]
for continuous variables. Bivariate analysis of the factors
associated with limitations of therapeutic efforts was car-
ried out using the chi-squared test for categorical variables
and the Kruskal-Wallis test for continuous variables. Mul-
tivariable analysis was conducted using a mixed logistic
regression model clustering on patient ID and adjusting
for year (continuous), sex (male, female), comorbidities
(present, absent), religion (Christian Protestant, Christian
Catholic, Muslim, Other, without/unknown), length of stay
(one day increase) and ICU/IMCU stay (yes, no). Results
were expressed as odds ratios with 95% confidence in-
tervals. Statistical significance was considered for a two-
sided test with p<0.05.

Results

Study sample

A total of 61,499 hospital stays (32,813 patients) were
screened and 51,569 (28,273 patients) were included in the
analysis (figure 1). About a third of patients (36.9% or
10,425) had >2 hospital stays and 51.5% were male. The
mean age at admission was 70.8years, and the age distrib-
ution was stable over the ten observed years. Overall, 6%
of stays involved an ICU admission while 19.5% includ-
ed an IMCU admission, with a stable evolution of ICU
admissions through the study period (appendix figure S2)
except for an increase in 2020 and 2021 (period of the
SARS-CoV-2 pandemic). Patient death occurred in 5.7%
of hospital stays. The most common comorbidities were
malignant neoplasm (22.3% of stays), protein-energy mal-
nutrition (22.0%) and heart failure (20.7%). Complete data
of the study sample are shown in table 1 and appendix fig-
ures S2, S3 and S4.

Evolution of prevalence of limitation of therapeutic ef-
forts

The prevalence of each studied limitation of therapeutic ef-
forts increased over the observation period. The proportion
of stays with a Do Not Resuscitate status rose from 47.5%
in 2013 to 58.0% in 2023. Similarly, the Do Not Admit to
ICU limitation rose progressively from 4.5% to 31.4%, and
Do Not Admit to IMCU from 0.8% to 14.6% (figure 2).
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Factors associated with limitation of therapeutic ef-
forts

Bivariate (appendix table S3) and multivariable analysis
(table 2) showed that the main factor associated with limi-
tation of therapeutic efforts was older age. The prevalence
of limitation of therapeutic efforts according to age group
is shown in figure 3. In the age group >85 years, Do Not
Resuscitate prevalence reached 92.7%, Do Not Admit to
ICU 33.3% and Do Not Admit to IMCU 15.0%.

The comorbidities most often associated with limitation of
therapeutic efforts were metastatic cancer, with ORs for
Do Not Resuscitate, Do Not Admit to ICU and Do Not
Admit to IMCU of 7.59, 2.19 and 2.13, respectively, fol-
lowed by dementia with ORs of 5.49, 1.72 and 2.10, re-
spectively. COPD was associated with more Do Not Re-
suscitate and Do Not Admit to ICU codes, but not with
the Do Not Admit to IMCU limitation. Multimorbidity was
associated with more limitations of therapeutic efforts as
the OR (95% CI) for each additional diagnosis was 2.18
(2.08-2.28), 1.34 (1.30-1.38) and 1.42 (1.36-1.47) for Do
Not Resuscitate, Do Not Admit to ICU and Do Not Admit
to IMCU, respectively.

Considering sociodemographic factors, male sex was asso-
ciated with significantly less limitation of therapeutic ef-
forts with ORs for Do Not Resuscitate, Do Not Admit to
ICU and Do Not Admit to IMCU of 0.66, 0.83 and 0.84,
respectively. Compared to Christian Protestants, Muslim
patients had fewer Do Not Resuscitate codes and Do Not
Admit to ICU orders, but equivalent Do Not Admit to IM-
CU orders with ORs of 0.29, 0.79 and 0.99, respectively,
while Christian Catholics were statistically associated with
a lower likelihood of all limitations of therapeutic efforts:
0.66, 0.89 and 0.87, respectively.

Finally, spending time in the ICU or IMCU during the
same hospitalisation was associated with a higher likeli-

Figure 1: Flow diagram.

61,499 hospital stays screened
(32,813 patients)
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hood of Do Not Resuscitate and Do Not Admit to ICU
codes with ORs of 1.40 and 1.43, respectively, but not with
the Do Not Admit to IMCU limitation.

Incidence of and factors associated with new Do Not
Resuscitate codes

The incidence of in-hospital new Do Not Resuscitate codes
was 18.6% (SD: 18.1-19.2%) of the 18,844 hospital stays
coded “full-code” on admission. Factors associated with
new Do Not Resuscitate codes were older age with an
OR of 21.6 for the >85 year age group compared to the
56-65 year age group, any comorbid condition especially
metastatic cancer (OR: 4.19) and dementia (OR: 2.61), and
stay in ICU or IMCU during the hospitalisation (OR: 1.55).
Male sex (OR: 0.82) and Muslim religion (OR: 0.64) were
associated with a lower likelihood of attribution of a new
Do Not Resuscitate code (table 3).

Impact of the SARS-CoV-2 pandemic

The SARS-CoV-2 pandemic did not appear to be a signif-
icant determinant in the prevalence of limitation of thera-
peutic efforts. The monthly evolution of limitation of ther-
apeutic efforts between 2018 and 2023 showed episodic
acute rise of the prevalence of limitation of therapeutic ef-
forts unrelated to pandemic waves and already happening
before the pandemic (appendix figure S1). The prevalence
of all limitation of therapeutic efforts rose during the pan-
demic period and continued to rise afterwards (appendix
table S4).

9161 (14.9%) hospital stays excluded due

52,338 hospital stays included in
primary analysis (28,571 patients)

to consent denial of 4242 patients

769 (1.3%) hospital stays excluded due to

51,569 hospital stays included into
final analysis (28,273 patients)

lack of resuscitation code
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Table 1:

Discussion

Evolution of prevalence of limitation of therapeutic ef-
forts

Our study shows that the prevalence of limitation of thera-
peutic efforts rose between 2013 and 2023. While Do Not
Resuscitate codes were already highly prevalent in 2013
and rose only slightly, we found a remarkably large in-
crease in limitation of admission to ICU (7-fold increase)
and IMCU (18-fold increase). Previous studies in other
countries have shown an increase in Do Not Intubate or-
ders over the same period in specific acute settings such as
stroke [27] or acute respiratory failure [26]. To our knowl-
edge, our study is the first to show such results in an
“all-comers” hospital internal medicine population. As the
mean age at admission of the patients and the age distribu-
tion were stable over the studied period, population ageing
cannot be considered as a reason for this significant rise in
limitation of therapeutic efforts.

Limitations of therapeutic efforts are usually welcomed by
patients with terminal illnesses who are expected to die in
the following days or weeks, but they are harder to take in-
to consideration for doctors, patients or relatives in case of
chronic illnesses, where patients can expect to live many
years in the absence of an acute critical event. Our results
suggest that there may be an increasing awareness in both
the general population and among doctors to the limited
capacity of recovery of the oldest multimorbid patients af-
ter intensive and invasive treatments, and that high-intensi-
ty treatments should not be offered blindly to every patient.
Recent recommendations on decisions of cardiopulmonary
resuscitation, intensive-care interventions and futility by
ethical societies, such as the Swiss Academy of Medical
Sciences [10, 28, 29], might have had an impact on med-
ical positioning. Further studies are needed at national and
international levels to see if the evolution observed in our
centre is comparable in other hospitals, and correlates to
local or general cultural evolution around end-of-life goals
of care.

Characteristics of the study sample, Lausanne University Hospital, 2013-2023. Results are expressed as number of cases (percentage) for categorical variables and as median
(interquartile range [IQR]) for continuous variables.

Characteristic Value
Hospital stays, n 51,569
Patients, n 28,273
Hospital stays / patient, median [IQR] 2[1-4]
Patients with 22 hospital stays, n (%) 10,425 (36.9)
Age at admission in years, mean + SD 70.8+17.6
Male sex, n (% hospitalisations) 26,565 (51.5)
Length of stay, median (IQR) 8.2 (5.1-14.0)
Religion, n (% hospitalisations) Christian Protestant 19,520 (37.9)
Christian Catholic 18,957 (36.8)
Muslim 2322 (4.5)
Other 2459 (4.8)
Without/unknown 8311 (16.1)
Hospital stays per year, n (% hospitalisations) 2013 3290 (6.4)
2014 3730 (7.2)
2015 3828 (7.4)
2016 4158 (8.1)
2017 4864 (9.4)
2018 5386 (10.4)
2019 5594 (10.9)
2020 5920 (11.5)
2021 5903 (11.5)
2022 5755 (11.2)
2023 (January—July) 3141 (6.1)
Primary or secondary diagnoses, n (% hospitalisa- |COPD 6806 (13.2)
tions) Heart failure 10,685 (20.7)
Alcohol-related cirrhosis or hepatic insufficiency 2057 (4.0)
Non-alcohol-related cirrhosis or hepatic insufficiency 2224 (4.3)
Advanced chronic kidney disease (stage IV-V) 2870 (5.6)
Malignant neoplasm 11,482 (22.3)
Metastatic cancer 6245 (12.1)
Dementia 5343 (10.4)
Delirium 5967 (11.6)
Falls / tendency to fall / difficulty in walking 4134 (8.0)
Protein-energy malnutrition 11,335 (22.0)
Number of diagnoses per patient, median (IQR) 2(1-2)
Intensive care unit (ICU) stay during hospital stay, n (% hospitalisations) 3072 (6.0)
Intermediate care unit (IMCU) stay during hospital stay, n (% hospitalisations) 10,076 (19.5)
Hospital stay with no ICU or IMCU stay, n (% hospitalisations) 40,703 (78.9)
Death during hospital stay, n (% hospitalisations) 2913 (5.7)
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Figure 2: Yearly prevalence of limitations of therapeutic efforts. DNR: Do Not Resuscitate; ICU no: Do Not Admit to intensive care unit; IMCU
no: Do Not Admit to intermediate care unit; LTE: limitation of therapeutic efforts.
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Table 2:

Multivariable analysis of the factors associated with limitation of therapeutic efforts, Lausanne University Hospital, 2013-2023. Statistical analysis by mixed logistic regression

model, clustering for patient ID; results are expressed as odds ratios and 95% confidence intervals.

Do Not Resuscitate p-value |ICU no p-value |IMCU no p-value
Year of admission (one year increase) 1.18 (1.16-1.19) <0.001 1.32 (1.30-1.33) <0.001 1.31(1.29-1.34) <0.001
Age categories 18-25 0.10 (0.06-0.17) <0.001 0.20 (0.12-0.35) <0.001 0.23 (0.09-0.56) 0.001
26-35 0.15(0.11-0.22) <0.001 0.23 (0.15-0.35) <0.001 0.11 (0.04-0.31) <0.001
36-45 0.26 (0.20-0.33) <0.001 0.42 (0.32-0.55) <0.001 0.54 (0.37-0.81) 0.003
46-55 0.57 (0.48-0.68) <0.001 0.75 (0.63-0.89) 0.001 0.78 (0.59-1.02) 0.07
56-65 1 (ref) 1 (ref) 1 (ref)
66-75 3.90 (3.43-4.44) <0.001 2.12 (1.89-2.39) <0.001 1.56 (1.29-1.87) <0.001
75-85 23.9 (20.6-27.8) <0.001 5.00 (4.46-5.62) <0.001 3.19 (2.67-3.81) <0.001
85+ 406.4 (329.1-501.7) <0.001 8.98 (7.93-10.2) <0.001 7.52 (6.25-9.05) <0.001
Male vs female 0.66 (0.61-0.72) <0.001 0.83 (0.79-0.88) <0.001 0.84 (0.77-0.92) <0.001
Diagnoses COPD 1.69 (1.52-1.89) <0.001 1.19 (1.10-1.29) <0.001 0.93 (0.82-1.06) 0.264
Heart failure 1.62 (1.48-1.77) <0.001 1.16 (1.08-1.23) <0.001 1.14 (1.04-1.26) 0.006
Alcohol-related cirrhosis 1.50 (1.21-1.86) <0.001 1.37 (1.13-1.65) 0.001 1.41(1.06-1.89) 0.019
Non-alcohol-related cirrhosis 1.29 (1.06-1.56) 0.011 1.19 (1.00-1.41) 0.053 1.30 (1.01-1.69) 0.044
Advanced chronic kidney disease 2.08 (1.75-2.46) <0.001 1.13 (1.01-1.26) 0.042 1.25 (1.07-1.47) 0.006
Malignant neoplasm 2.23 (1.98-2.50) <0.001 1.46 (1.32-1.60) <0.001 1.70 (1.48-1.96) <0.001
Metastatic cancer 7.59 (6.54-8.82) <0.001 2.19 (1.96-2.45) <0.001 2.13 (1.81-2.50) <0.001
Dementia 5.49 (4.74-6.37) <0.001 1.72 (1.59-1.87) <0.001 2.10 (1.89-2.34) <0.001
Delirium 2.34 (2.09-2.62) <0.001 1.45 (1.35-1.56) <0.001 1.87 (1.69-2.07) <0.001
Falls / difficulty in walking 1.97 (1.71-2.26) <0.001 1.11 (1.02-1.22) 0.017 0.99 (0.88-1.12) 0.911
Protein-energy malnutrition 1.81(1.66-1.97) <0.001 1.42 (1.34-1.52) <0.001 1.38 (1.26-1.50) <0.001
Religion Christian Protestant 1 (ref) 1 (ref) 1 (ref)
Christian Catholic 0.66 (0.60-0.73) <0.001 0.89 (0.83-0.95) <0.001 0.87 (0.79-0.96) 0.004
Muslim 0.29 (0.23-0.36) <0.001 0.79 (0.66-0.94) 0.009 0.99 (0.76-1.29) 0.935
Other 0.49 (0.40-0.60) <0.001 0.88 (0.76—1.02) 0.084 0.76 (0.60-0.95) 0.017
Without/unknown 0.70 (0.62-0.79) <0.001 0.97 (0.89-1.06) 0.493 1.10 (0.97-1.24) 0.127
Length of stay (per 1-day increase) 1.012 (1.009-1.015) <0.001 1.009 (1.007-1.011) <0.001 1.012 (1.009-1.015) <0.001
ICU or IMCU stay (yes vs no) 1.40 (1.28-1.52) <0.001 1.43 (1.33-1.54) <0.001 0.99 (0.88-1.11) 0.863
ICU no: Do Not Admit to intensive care unit; IMCU no: Do Not Admit to intermediate care unit.
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Figure 3: Limitation of therapeutic efforts according to age group. DNR: Do Not Resuscitate; ICU no: Do Not Admit to intensive care unit; IM-
CU no: Do Not Admit to intermediate care unit; LTE: limitation of therapeutic efforts.
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Table 3:

Factors associated with new Do Not Resuscitate codes (multivariate analysis), Lausanne University Hospital, 2013—-2023, n = 3514. Statistical analysis by logistic regression; re-

sults are expressed as odds ratios and 95% confidence intervals.

Full code <> Do Not Resuscitate p-value
Year of admission (one year increase) 1.08 (1.06-1.10) <0.001
Age categories 18-25 0.17 (0.08-0.34) <0.001
26-35 0.38 (0.25-0.57) <0.001
36-45 0.48 (0.36-0.64) <0.001
46-55 0.84 (0.69-1.01) 0.059
56-65 1 (ref)
66-75 2.08 (1.81-2.38) <0.001
76-85 5.42 (4.71-6.23) <0.001
85+ 21.6 (18.0-26.0) <0.001
Male vs female 0.82 (0.75-0.89) <0.001
Diagnoses COPD 1.52 (1.35-1.71) <0.001
Heart failure 1.48 (1.33-1.64) <0.001
Alcohol-related cirrhosis 1.51 (1.22-1.87) <0.001
Non-alcohol-related cirrhosis 1.37 (1.11-1.69) 0.003
Advanced chronic kidney disease 1.39 (1.15-1.68) 0.001
Malignant neoplasm 1.66 (1.45-1.90) <0.001
Metastatic cancer 4.20 (3.58-4.91) <0.001
Dementia 2.61(2.17-3.14) <0.001
Delirium 1.74 (1.52-2.00) <0.001
Falls / difficulty in walking 1.44 (1.19-1.74) <0.001
Protein-energy malnutrition 1.61 (1.45-1.78) <0.001
Religion Christian Protestant 1 (ref)
Christian Catholic 0.92 (0.83-1.01) 0.085
Muslim 0.64 (0.51-0.81) <0.001
Other 0.91 (0.74-1.11) 0.353
...Without/unknown 1.01 (0.89-1.15) 0.910
Length of stay (per 1-day increase) 1.016 (1.013-1.019) <0.001
ICU or IMCU stay (Yes vs No) 1.54 (1.39-1.71) <0.001

ICU: intensive care unit; IMCU: intermediate care unit.
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Another factor that might have impacted Do Not Admit to
ICU and Do Not Admit to IMCU prevalence is the change
in the documentation process that happened in our hospi-
tal in mid-2018, namely the new possibility of document-
ing ICU and IMCU “Yes” in the folder. This might have
nudged the physicians to fill in the ICU or IMCU “No” op-
tion to provide precision on the adequate level of care in
case of a critical event.

Finally, the progressive rise in the prevalence of limitation
of therapeutic efforts was not associated with a corre-
sponding decline in ICU or IMCU admissions over the
study period. However, Do Not Resuscitate and Do Not
Admit to ICU orders are more prevalent in case of ICU
or IMCU stays, probably because limitation of therapeutic
efforts are often discussed and decided on during or after
an ICU or IMCU stay, to prevent ICU readmissions. The
impact of limitation of therapeutic efforts documentation
on ICU or IMCU admissions and re-admissions should be
studied through dedicated research.

Factors associated with limitation of therapeutic ef-
forts

Older age was clearly the strongest factor associated with
each limitation of therapeutic efforts, with an important
and continuous rise of Do Not Resuscitate, Do Not Admit
to ICU and Do Not Admit to IMCU for each decade over
65 years old. The extremely high prevalence of Do Not Re-
suscitate codes in the population aged over 85 might raise
ethical interrogations. Indeed, recent guidelines from the
European Society of Intensive Care Medicine stated that
chronological age should not be used alone as a criterion to
limit life-sustaining care and ICU admission [30]. On the
other hand, ICU admission was not restricted to >60% of
this age group, and prognosis in case of in-hospital cardiac
arrest is very poor for elderly patients [31], in particular for
frail patients [6, 7]. As frailty is not documented as such,
but was assessed through other comorbidities, this might
be a confounding factor, as an important proportion of the
>85-year-old patients hospitalised in our internal medicine
department might be >5/9 on the clinical frailty scale.

Unsurprisingly, each comorbid condition was associated
with more limitation of therapeutic efforts, especially ter-
minal progressive diseases such as metastatic cancer and
dementia. On the other hand, COPD co-diagnosis was as-
sociated with more Do Not Resuscitate and Do Not Admit
to ICU codes, but not with the IMCU admission limitation,
which is consistent with the worse prognosis of these pa-
tients in case of endotracheal intubation, but with the better
prognosis in case of acute non-invasive ventilation require-
ment [24, 32]. These elements argue that the impact of the
medical evaluation is an important factor in the determina-
tion of limitation of therapeutic efforts.

Social factors also have an important role in the acceptance
or choice of limitation of therapeutic efforts by the patient.
Christian Catholics and Muslim patients were less likely to
have Do Not Resuscitate or Do Not Admit to ICU codes
than Christian Protestants. This contrasts with a previous
study in the Swiss general population which showed no
association between religion and resuscitation preferences
[3], but is in line with another Swiss in-hospital study,
which showed that non-Christian religion was associated
with more full-code status in patients with medical car-

Swiss Med WKkly. 2025;155:4477

diopulmonary resuscitation futility [33]. Religion’s impact
on limitation of therapeutic efforts has been described in
other countries [27, 34], but most studies compared “be-
ing religious” to “not being religious”, or one religion to
the general population. One study assessed the influence
of various religions on end-of-life decision (withdrawing
versus withholding) in European ICUs [35]. To our knowl-
edge, our study is the first to describe limitation of ther-
apeutic effort differences in medical wards between mul-
tiple religions. However, as religion status is based on
administrative records, these results might not reflect the
characteristics of actively religious patients.

Sex differences for Do Not Resuscitate codes have already
been observed in other studies [33, 36]. We, here, confirm
that male patients are less likely to have a Do Not Resusci-
tate code and observe that they are also less likely to have
other limitations of therapeutic efforts. We could hypoth-
esise that in our Western culture, limitation of therapeu-
tic efforts can be viewed as a “weakness” that could be
less “masculine”, and that female patients would be more
inclined to favour relation and palliative care than inva-
sive technical medicine. Doctors might also be influenced
by patient’s sex and offer less invasive treatments to fe-
male patients, a reason evoked in a large study in the ICU
showing that they were less likely to receive organ sup-
port and had more limitation of therapeutic efforts than
male patients [37]. However, these hypotheses should be
addressed through dedicated research.

Incidence of and factors associated with new Do Not
Resuscitate codes

Almost one in five patients admitted with a full code re-
ceived a Do Not Resuscitate order during the hospital stay.
Factors associated with new Do Not Resuscitate codes
were the same as those related to limitation of therapeutic
effort attribution. This highlights the fact that hospitalisa-
tion is a crucial moment to define end-of-life goals. Indeed,
even though they are recommended, written advanced di-
rectives are rare in Switzerland [2]. The choice of a Do Not
Resuscitate code might be facilitated by the observation of
the functionality of the patient, the experience of hospital
internists in taking care of acute or post-acute situations
and the time available for discussion in the hospital, which
help evaluate and explain prognosis in case of a critical ill-
ness.

Impact of the SARS-CoV-2 pandemic

Contrary to our hypothesis that the prevalence of limitation
of therapeutic efforts was higher during the SARS-CoV-2
pandemic, considering the ICU bed limitation and poten-
tial triage strategies, we could not identify a direct impact
of the SARS-CoV-2 pandemic on the evolution of the
prevalence of limitation of therapeutic efforts. The obser-
vation that the prevalence of limitation of therapeutic ef-
forts continued to rise during and after the pandemic peri-
od argues against any open triage strategy. The increase in
prevalence of limitation of therapeutic efforts had already
started before the pandemic and might be due to public and
medical awareness of the impact of ICU treatments. We
can hypothesise that the rise in the prevalence of limitation
of therapeutic efforts during and after the pandemic might
also have been favoured by the significant public aware-
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ness of ICU bed limitation and consequences of critical ill-
ness, which might have encouraged the acceptance of Do
Not Admit to ICU orders.

Strengths and limitations

Our study has several strengths. Its large sample size, with
few exclusions, provides a representative view of everyday
clinical practice and prevalence of documented limitation
of therapeutic efforts in internal medicine wards. To our
knowledge, this is the first study to evaluate limitation of
therapeutic efforts other than Do Not Resuscitate in a glob-
al hospital internal medicine population. Finally, this study
advances understanding of the factors that might encour-
age the establishment of limitation of therapeutic efforts in
a hospital setting. It can be a base to develop further re-
search to understand the real impact of the different factors
on the limitation of therapeutic efforts, and to create deci-
sion-support tools to implement patient-centred therapeu-
tic goals.

Our study also has several limitations. First, its single-cen-
tre design precludes its generalisation to other settings or
countries. Second, even though we could find associations
between different factors and limitation of therapeutic ef-
forts, we cannot prove a direct implication and don’t know
the real motives for the establishment or refusal of a lim-
itation of therapeutic efforts. Third, given that our study
was based on analysis of electronic medical records, there
might be a documentation bias for the limitation of thera-
peutic efforts other than Do Not Resuscitate. Indeed, as Do
Not Admit to ICU and Do Not Admit to IMCU limitations
do not have to be mandatorily documented, it could lead
to an underestimation of their prevalence, and the rise in
prevalence could be partially explained by an improvement
in documentation of limitation of therapeutic efforts rather
than patients’ or medical decisions. However, we think that
this was documented in the medical record for patients for
whom it was the most important to specify such limita-
tions. Fourth, as Do Not Intubate orders are not specifical-
ly documented in our hospital wards, we were limited to
evaluating the Do Not Admit to ICU limitation, which ren-
ders comparison to other studies difficult. However, con-
sidering the level of life-sustaining care available in our
IMCU, a Do Not Admit to ICU order is comparable to a
Do Not Intubate order. Finally, residual confounding can-
not be excluded, as several socioeconomic characteristics
of the patients and their relatives were unavailable. Also,
some groups were relatively small and led to large estima-
tions and confidence intervals, although the magnitude of
the latter (i.e. the large ORs among elderly) was compara-
ble to that of other published studies [33].

Conclusion

The prevalence of the limitation of therapeutic efforts Do
Not Resuscitate, Do Not Admit to ICU and Do Not Admit
to IMCU in a hospital internal medicine population in-
creased significantly between 2013 and 2023. Older age,
metastatic cancer and dementia are associated with a high-
er likelihood of limitation of therapeutic efforts, while de-
mographic and cultural variables such as male sex and re-
ligion other than Christian Protestant are associated with a
lower likelihood of limitation of therapeutic efforts. Fur-
ther research should be carried out to understand the real
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impact of these factors on the decision of establishing lim-
itation of therapeutic efforts.
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Appendix

Table S1: differences between medical intermediate care unit (IMCU) and intensive care unit
(ICU) in the Lausanne University Hospital (CHUV).

IMCU ICU

Continuous monitoring Continuous monitoring (same as IMCU,
ECG, pulsoxymetry, invasive arterial adding)
pressure, intermittent noninvasive arterial temperature, cardiac output, intracranial
pressure pressure

Organ support therapies: Organ support therapies (same as IMCU,
Non invasive ventilation adding):
High-flow nasal oxygenation Invasive ventilation
IV vasopressive medication: Continuous renal replacement therapy
norepinephrine < 10 pg/min Extracorporeal membrane oxygenation
IV cardiac acting medication: low-dose (arterio-venous or veno-venous)
dobutamine, low-dose isoprenaline IV vasopressive medication, any dose

Inotropic agents, any dose
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Table S2 : International Classification of Diseases 10 revision (ICD-10) codes used to identify

diagnoses:
Diagnosis ICD-10 code
Chronic obstructive pulmonary disease (COPD) 141-44
Heart failure 111.0, 113.0, 113.2, 142.0-142.9, 143.0—-

143.2,143.8, 150.0, 150.1, 150.9, 151.7)

Cirrhosis or chronic hepatic dysfunction: alcohol | K70.2, K70.3, K70.4, K70.9
related

Cirrhosis or chronic hepatic dysfunction: non- | K71.3 - K71.5, K72.1, K74, K76.6
alcohol related

Chronic kidney disease, stage V-V N18.4 and N18.5
Malignant neoplasm C00-C97
Metastatic cancer C77-C79
Dementia FOO - FO3, G30
Delirium FO5

Difficulty in walking and falls R26.2, R29.6
Protein-energy malnutrition E43, E44, E46
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Table S3: determinants of LTEs, bivariate analysis, LiTherlM study population.

Resuscitation ICU admission IMCU admission
DNR Full-code No Yes No Yes
N 26,557 25,012 9,383 42,186 3,496 48,073
Age categories (%)
18-25 40 (0.2) 1132 (4.5) 14 (0.2) 1158 (2.7) 5(0.1) 1167 (2.4)
26-35 85 (0.3) 1571 (6.3) 25(0.3) 1631 (3.9) 4(0.1) 1652 (3.4)
36-45 212 (0.8) 2168 (8.7) 73 (0.8) 2307 (5.5) 33(0.9) 2347 (4.9)
46-55 721 (2.7) 3487 (13.9) 245 (2.6) 3963 (9.4) 90 (2.6) 4118 (8.6)
56-65 1722 (6.5) 5489 (22.0) 575 (6.1) 6636 (15.7) 208 (6.0) 7003 (14.6)
66-75 4364 (16.4) 5913 (23.6) 1470 (15.7) 8807 (20.9) 442 (12.6) 9835 (20.5)
75-85 9057 (34.1) 4436 (17.7) 3259 (34.7) 10234 (24.3) 1038 (29.7) 12455 (25.9)
75-85 9057 (34.1) 4436 (17.7) 3259 (34.7) 10234 (24.3) 1038 (29.7) 12455 (25.9)
86+ 10,355 (39.0) 816 (3.2) 3722 (39.7) 7450 (17.7) 1676 (48.0) 9496 (19.8)
Male sex (%) 12,132 (45.7) 14,433 (57.7) 4263 (45.4) 22,302 (52.9) 1539 (44) 25026 (52.1)
Diagnoses (%)
COPD 3844 (14.5) 2962 (11.8) 1399 (14.9) 5407 (12.8) 404 (11.6) 6402 (13.3)
Heart failure 7395 (27.9) 3290 (13.2) 2708 (28.9) 7977 (18.9) 1004 (28.7) 9681 (20.1)
Alcohol-related cirrhosis 724 (2.7) 1333 (5.3) 285 (3.0) 1772 (4.2) 102 (2.9) 1955 (4.1)
Non-alcohol-related cirrhosis 827 (3.1) 1397 (5.6) 343 (3.7) 1881 (4.5) 128 (3.7) 2096 (4.4)
Advanced chronic kidney disease 1869 (7.0) 1001 (4.0) 634 (6.8) 2236 (5.3) 265 (7.6) 2605 (5.4)
Malignant neoplasm 6727 (25.3) 4755 (19.0) 2521 (26.9) 8961 (21.2) 1010 (28.9) 10,472 (21.8)
Metastatic cancer 4165 (15.7) 2080 (8.3) 1593 (17.0) 4652 (11.0) 660 (18.9) 5585 (11.6)
Dementia 4800 (18.1) 543 (2.2) 2025 (21.6) 3318 (7.9) 994 (28.4) 4349 (9.1)
Delirium 4645 (17.5) 1322 (5.3) 1829 (19.5) 4138 (9.8) 879 (25.1) 5088 (10.6)
Falls / difficulty in walking 3433 (12.9) 701 (2.8) 1299 (13.8) 2835 (6.7) 538 (15.4) 3596 (7.5)
Protein-energy malnutrition 7699 (29.0) 3636 (14.5) 3273 (34.9) 8062 (19.1) 1348 (38.6) 9987 (20.8)
Religion (%)
Christian protestant 11,817 (44.5) 7703 (30.8) 4072 (43.4) 15448 (36.6) 1515 (43.3) 18005 (37.5)
Christian Catholic 9380 (35.3) 9577 (38.3) 3289 (35.1) 15668 (37.1) 1174 (33.6) 17783 (37)
Muslim 520 (2.0) 1802 (7.2) 222 (2.4) 2100 (5.0) 89 (2.6) 2233 (4.7)
Other 949 (3.6) 1510 (6.0) 357 (3.8) 2102 (5.0) 118 (3.4) 2341 (4.9)
Without/unknown 3891 (14.7) 4420 (17.7) 1443 (15.4) 6868 (16.3) 600 (17.2) 7711 (16.0)
Length-of-stay (days) 9.2 [6.0-14.9] 7.2 [4.1-12.9] 8.9 [5.9-14.7] 8.1[4.9-13.9] 9.1[6.0-14.9] 8.2 [5.0-14.0]
ICU or IMC stay (%) 4945 (18.6) 5925 (23.7) 1913 (20.4) 8957 (21.2) 551 (15.8) 10319 (21.5)

DNR: do-not-resuscitate; ICU: intensive care unit; IMCU: intermediate care unit. Results are expressed as number of cases and (percentage) for categorical
variables and as median [interquartile range] for length of stay.
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Table S4: impact of the SARS-Cov pandemic on limitation of therapeutic effort.

DNR

ICU-no

IMCU-no

Pre-pandemia (January 2013 — February 2020)
Pandemic period (March 2020 — March 2022)
Phase 1 March —June 2020
Phase 2 June 2020 — February 2021
Phase 3 February 2021 —June 2021
Phase 4+5 July 2021 — December 2021
Phase 6 January — March 2022
Post-pandemia (April 2022 — July 2023)

1 (ref)

1.66 (1.39 ; 1.97)
1.80 (1.58 ; 2.04)
1.82 (1.52;2.17)
2.20(1.90; 2.56)
2.79 (2.29 ; 3.39)
3.07 (2.74 ; 3.43)

1 (ref)

2.90 (2.54 ; 3.31)
2.97 (2.70; 3.27)
2.86 (2.51; 3.25)
3.45(3.10 ; 3.85)
2.99 (2.59 ; 3.45)
3.58 (3.31; 3.86)

1 (ref)

2.83(2.34;3.42)
2.77 (2.41;3.17)
2.37(1.96 ; 2.87)
3.23(2.78;3.75)
3.07 (2.52; 3.75)
3.63 (3.26 ; 4.04)

DNR: do-not-resuscitate; ICU no: do-not-admit to intensive care unit; IMCU no: do-not-admit to intermediate care unit. SARS-Cov pandemic
phases were defined by the Swiss Federal Office of Public Health. Statistical analysis by logistic regression; results are expressed as Odds ratio and
(95% Confidence interval), all values are statistically significant at p<0.001.

Swiss Medical Weekly « www.smw.ch e copyright license Attribution 4.0 International (CC BY 4.0)

Appendix page A-4



Figure S1: monthly evolution of limitations of therapeutic effort through SARS-CoV2 pandemia, Lausanne University Hospital, 2018-2023.
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LTE: limitations of therapeutic effort; DNR: do-not-resuscitate; ICU no: do-not-admit to intensive care unit; IMCU no: do-not-admit to intermediate
care unit.
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Figure S2: yearly evolution of ICU and IMCU admissions amongst study period, LiTherIM study population

25 1

. + __________ + B :

~ 20 ] ..........................

5 Lt . i

= ]

c 15 -

© i

S

§105

Q . _...§ ..........

© | S Y —— e

§5 i o ® ... o @ @ ® g

- ]
0 | T T T T T T T T T T T 1
2012 2014 2016 2018 2020 2022 2024

Year

ICU: Intensive Care Unit. IMCU: Intermediate Care Unit

Swiss Medical Weekly « www.smw.ch e copyright license Attribution 4.0 International (CC BY 4.0)

Appendix page A-6



Figure S3: yearly evolution of prevalence of selected diagnoses amongst study period, LiTherIM study population, 2013-2023
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Figure S4: repartition of diagnoses amongst age groups, LiTherIM study population, 2013-2023.
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Color bars relate to age groups at admission (years). CKD: chronic kidney disease.
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