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Summary
Background Prognostic factors for ambulatory oncology patients have been described, including Eastern Cooperative
Oncology Group (ECOG), tumor stage and malnutrition. However, there is no firm evidence on which variables best
predict mortality in hospitalized patients receiving active systemic treatment. Our main goal was to develop a pre-
dictive model for 90-day mortality upon admission.

Methods Between 2020 and 2022, we prospectively collected data from three sites for cancer patients with hospi-
talizations. Those with metastatic disease receiving systemic therapy in the 6 months before unplanned admission
were eligible to this study. The least absolute shrinkage and selection operator (LASSO) method was used to select the
most relevant factors to predict 90-day mortality at admission. A multivariable logistic regression was fitted to create
the PROgnostic Score for Hospitalized Cancer Patients (PROMISE) score. The score was developed in a single-center
training cohort and externally validated.

Findings Of 1658 hospitalized patients, 1009 met eligibility criteria. Baseline demographics, patient and disease
characteristics were similar across cohorts. Lung cancer was the most common tumor type in both cohorts. Factors
associated with higher 90-day mortality included worse ECOG, stable/progressive disease, low levels of albumin,
increased absolute neutrophil count, and high lactate dehydrogenase. The c-index after bootstrap correction was
0.79 (95% CI, 0.75–0.82) and 0.74 (95% CI, 0.68–0.80) in the training and validation cohorts, respectively. A web
tool (https://promise.vhio.net/) was developed to facilitate the clinical deployment of the model.

Interpretation The PROMISE tool demonstrated high performance for identifying metastatic cancer patients who are
alive 90 days after an unplanned hospitalization. This will facilitate healthcare providers with rational clinical de-
cisions and care planning after discharge.
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Research in context

Evidence before this study
Spain is currently facing major challenges in terms of the
economic sustainability of its public healthcare system,
particularly in view of rising life expectancy and the increase
in chronic diseases such as cancer. Unplanned hospitalization
represents a heavy psychological and financial burden to the
patient, family, and society. Survival estimates are an
important element of decision-making in oncology care. With
more accurate assessment of prognosis, the oncologist is
better placed to offer adequate and adapted advanced care,
which is critical for cancer patients with metastatic disease
who are receiving active systemic treatment.
There are several prognostic factors for predicting the survival
outcomes of ambulatory patients that are often included in
the planning of a therapeutic management strategy. Only one
small French study has described a clinical prognostic profile
beyond ECOG for hospitalized cancer patients, but it was
designed for palliative patients (less than 6 months survival).
However, to our knowledge, predicting outcomes for
advanced cancer patients who experience unplanned
hospitalization is limited to the elderly population and
patients treated with chemotherapy; it therefore remains to
be studied in the broader cancer population.

After research on Pubmed (2024/02/01) using the key words
“Cancer” and “Hospitalization” and “Prognostic tool”, we did
not find any article that describe a prognostic score for
hospitalized patients with advanced cancer on treatment.

Added value of this study
This study adds value to the management of oncologic
patients as it offers physicians a new prognostic tool to
implement based on a multicentric real-world experience of
hospitalized cancer patients under active and contemporary
oncological treatments. Our prospective multicentric study,
comprising 1009 metastatic oncologic patients undergoing
systemic treatment, identifies ECOG performance status,
oncologic treatment response, LDH, neutrophil count, and
albumin levels upon admission as prognostic indicators for 90-
day mortality, yielding a PROMISE score with a c-index of 0.79.

Implications of all the available evidence
The integration of the PROMISE score into routine clinical
practice, based on prospective, real-world data of hospitalized
oncologic patients undergoing systemic treatment, provides
physicians with an improved decision-making tool, thereby
fostering optimized patient outcomes.
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Introduction
Cancer will soon rank as the leading cause of death
worldwide, representing the greatest barrier to
increasing life expectancy in the mid-21st century.1,2

Cancer patients frequently require unplanned hospi-
talized care as a result of treatment toxicities, in-
fections, along with complications from the cancer
itself.3,4

Oncologic treatment is a delicate balance of pro-
longing survival and maximizing end-of-life quality for
hospitalized patients.5 However, hospitalization con-
tributes to the high cost of cancer care and is a stressful
experience for both the patient and the caregiver.6–8

Thus, hospitalization is often counterproductive to
improving patient health and is increasingly recognized
as poor-quality cancer care.9–11 Furthermore, inpatient
hospitalizations bear a higher financial burden
compared to outpatient support.12–14 Despite this evi-
dence, hospitalization during the oncologic process is
inevitable and must be optimized to improve outcomes.

Survival outcomes for cancer patients are influenced
by a multitude of factors including tumor type and
stage, oncogenic drivers, patients’ general status, and
clinicopathologic factors. Validated prognostic factors
for survival outcomes in the outpatient setting have
been well established, with many international man-
agement guidelines, such as the European Society for
Medical Oncology and the National Comprehensive
Cancer Network, recommending treatments based on
disease stage and Eastern Cooperative Oncology Group
(ECOG) performance status.15,16 However, current esti-
mators of mortality among metastatic cancer patients
with unplanned hospitalizations lack solid evidence. The
clinical status of patients undergoing an acute illness or
complication during the oncologic treatment is different
from stable ambulatory cancer patients. Identifying
these predictors at admission will help inform clinical
interventions and avoid unnecessary procedures in sit-
uations lacking clear treatment benefit, reducing the
cost, and improving the quality of care.

The main objective of our study was to determine the
predictors of mortality of an individual patient at the
admission of an unplanned hospitalization. Integrating
multiple clinical factors into a model that can serve as a
practical tool for physicians will allow appropriate
adjustment of medical interventions during hospitali-
zation and post-discharge, based on the initial individual
patient’s outlook.
Methods
Study design and patient population
This prospective multicentric study was performed in
three reference cancer centers in Spain. Data were
www.thelancet.com Vol 46 November, 2024
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obtained from the database called PLANTOLOGY
(which means “ward” in Spanish), which includes pro-
spective data collected at the time of admission of all
cancer patients undergoing hospitalization for any
reason. Data included demographics, comorbidities
classified according to the Charlson Comorbidity Index
(CCI), disease characteristics, cancer treatments, and
laboratory results. Tumor response, number of prior
treatment lines and survival outcomes were collected
from medical records. Laboratory results from different
hospitals were converted to uniform units to standardize
the data. The standard procedure for assessing pain
involved describing and categorizing its location using
the Visual Analog Scale and the Common Terminology
Criteria for Adverse Events v5.0 upon admission of pa-
tients to the emergency department. All admissions for
pain, irrespective of severity or location, were collectively
analyzed and related to the patients’ diagnoses. To be
eligible, patients had to be at least 18 years old, have an
advanced/metastatic histologically confirmed solid tu-
mor, have received systemic anticancer therapy for at
least 6 months prior to hospitalization and have un-
dergone an unplanned hospitalization lasting at least
24 h in a regular ward or the emergency department. All
variables were selected based on known prognostic
factors in the outpatient setting and exploratory analyses
published in the inpatient setting to provide a compre-
hensive assessment of all factors that may predict the
outcome of hospitalized cancer patients.15,16 The training
cohort comprised consecutive patients hospitalized be-
tween March 2020 and February 2022 at the Vall
d’Hebron University Hospital. Outcomes were validated
in an external cohort of consecutive patients hospital-
ized between January 2021 and February 2022 in two
additional cancer centers (Sant Pau Hospital and Mar
Hospital). The final model included only the first
admission for each patient, excluding any subsequent
admissions. However, the total number of admissions
was quantified, and the time intervals between consec-
utive admissions were characterized. The study is
registered at ClinicalTrials.gov (NCT05534178). It was
approved by the independent Ethics Committee at each
center and was conducted in accordance with Spanish
and European regulatory authorities’ requirements. All
patients provided written informed consent prior to
study entry. Due to COVID-19 prevention measures,
most COVID-19 infected patients during 2020 and 2021
did not consent; we therefore excluded all COVID-19-
related admissions.

Statistical analysis
To address the primary objective of the study, uni-
variable and multivariable logistic regression models
were constructed to develop a predictive algorithm for
estimating the probability of 90-day mortality from
admission in the training cohort, which was termed the
Prognostic Score for Hospitalized Cancer Patients
www.thelancet.com Vol 46 November, 2024
(PROMISE score). The model selected the most relevant
variables using the LASSO (Least Absolute Shrinkage
and Selection Operator) method17 with lambda 1 stan-
dard error in the training cohort. The LASSO method
helps to choose the most relevant variables while
simplifying the model. The linearity assumption of
continuous predictors among the final selected variables
was relaxed using restricted cubic splines via the rms R
package. The predictions for each patient were obtained
using the coefficients of the multivariable logistic
model, which was constructed with variables selected by
LASSO and incorporated cubic splines for continuous
variables (Supplementary Figure S1A).

To validate the model internally, resampling with
bootstrap and optimism corrected was performed,17

which involves repeated sampling from the original
dataset with replacement, creating multiple datasets of
the same size as the original. This process allows for
estimating the variability of the model’s performance
and assessing the presence of overfitting in the training
cohort, by calculating the area under the curve (AUC)
1000 times using variations of the data through boot-
strap resampling, comparing it with the original AUC.
Additionally, a calibration plot analysis was conducted to
assess the agreement between observed and predicted
outcomes, providing insight into the model’s calibration
or accuracy.18

Moreover, the model was evaluated in the external
validation cohort using AUC with a 95% Confidence
Interval (95% CI), calculated through 2000 bootstrap
resamples. The evaluation metrics also included Nega-
tive Predictive Value (NPV), Positive Predictive Value
(PPV), specificity, sensitivity, and accuracy. These met-
rics were computed with high risk representing 90-day
mortality and low risk representing non-90-day mortal-
ity, while the intermediate risk, comprising patients
with less distinct characteristics and therefore difficult
to classify, was kept separate from the evaluation. A
calibration plot of the external validation was con-
structed. The cutoff for group classification was deter-
mined by the tertiles method (Supplementary
Figure S1B), in which the training cohort was divided
into three groups with similar sample sizes. Median
follow-up was calculated with the reverse Kaplan–Meier
method from the time of admission. Overall survival
(OS) was calculated from the time of admission and was
estimated with the Kaplan–Meier method and a Cox
model was used to detect differences; hazard ratio (HR)
with 95% confidence intervals (CI) and P-values were
reported. The CCI was determined as described.19

Missing at random values were filled in for the vari-
ables incorporated in the PROMISE score using the
Multivariate Imputation via Chained Equations (MICE)
method.20 MICE impute missing values based on the
observed values of other variables, ensuring that the
imputed values maintain the underlying relationships
within the dataset. R software 4.2.2 was used to conduct
3
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statistical analysis. Statistical significance levels were
two-sided, and the significance threshold was defined as
P < 0.05.

Role of the funding source
The development of this publication was supported by
Merck S.L.U., Spain, through a grant for the writing of
an independent medical publication. Thus, the funder
of the study had no role in the study design, data
collection, analysis, interpretation of the data, and
writing of the report.
Results
Patient population
Among 1658 patients in the PLANTOLOGY database,
1009 with metastatic disease who had received treat-
ment for their primary cancer at least once during the 6
months before unplanned hospitalization were eligible
(Fig. 1). The training cohort was composed of 749 pa-
tients and the external validation cohort included 260
patients.

In the training cohort, the median patient age was 65
years (IQR 56–72), 51% of patients were female, 43%
had an ECOG performance status ≥2, 43% were treated
in a clinical trial, and the median CCI was 8 (IQR 7–9)
(Table 1). Patients had been diagnosed with a median of
22 months before hospitalization and 65% of patients
had metastatic disease at diagnosis. Imputed and
missing values from the training cohort are described in
Supplementary Table S1. The training and validation
cohorts were generally similar in terms of de-
mographics, baseline and disease characteristics; the
main differences (≥10% difference) were a lower
Fig. 1: Population flow chart.
proportion in the training cohort of males (49% vs 62%,
respectively), patients with ECOG ≥2 (43% vs 59%),
smokers (48% vs 61%), patients receiving chemotherapy
(56% vs 67%), whereas more patients in the training
cohort were being treated in a clinical trial (42% vs 7%;
Table 1). The most frequent tumor types in both the
training and validation cohorts were lung (23% and
28%, respectively), colorectal (15% and 12%, respec-
tively), and breast (12% and 9%, respectively;
Supplementary Figure S2A).

Hospitalization and survival outcomes
The most frequent symptoms leading to unplanned
hospitalization in both the training and validation co-
horts were pain (20% and 17%, respectively), fever (14%
and 27%, respectively), and dyspnea (15% and 12%,
respectively; Supplementary Figure S2B). The diagnosis
underlying the reason of admission was analyzed;
infection justified fever in 52% of the patients in the
training cohort and 46% in the validation cohort, disease
progression justified approximately one-third of the
hospitalizations for pain in both cohorts, and pleural
effusion justified 21% of dyspnea in the training cohort
and respiratory tract infection justified 36% of dyspnea
in the validation cohort (Supplementary Table S2). Un-
planned hospitalizations lasted a median of 9 days (IQR
6–14) for both the training and the validation cohorts.

After a median follow-up of 16 months (95% CI
13.4–17.9) for the training cohort and 12.1 months (95%
CI 10.9–13.4) for the validation cohort, the 90-day
mortality rate after discharge was 41.9% in the
training cohort and 43.1% in the validation cohort.
Median OS after discharge in the training cohort was
5.4 months (95% CI 4.6–6.7) and 4.7 months (95% CI,
www.thelancet.com Vol 46 November, 2024
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Training cohort
(N = 749)

Validation cohort
(N = 260)

Age in years, median (IQR) 65 (57–73) 68 (58–76)

Gender

Male 369 (49%) 162 (62%)

Female 380 (51%) 98 (38%)

ECOG PS

0–1 428 (57%) 106 (41%)

2–4 321 (43%) 154 (59%)

Smoker 360 (48%) 159 (61%)

Alcohol intakea 68 (9%) 18 (7%)

Dyslipidemia 221 (30%) 95 (37%)

Hypertension 274 (37%) 124 (48%)

Chronic cardiac diseaseb 56 (7%) 34 (13%)

Albumin g/dL, median (IQR) 3.3 (2.8–3.7) 3.2 (2.8–3.6)

LDH UI/L, median (IQR) 268 (203–401) 226 (71–3703)

WBC x109/L, median (IQR) 8.0 (5.2–11.7) 7.37 (4.4–11.5)

Charlson Comorbidity Index, median (IQR) 8 (7–9) 9 (7–10)

Time since diagnosis in months, median (IQR) 22.2 (8.0–51.6) 17.7 (5.2–46.4)

Prior cancer to the cancer currently being treatment 76 (10%) 40 (15%)

Disease stage at diagnosis

I-III 249 (35%) 111 (43%)

IV 466 (65%) 149 (57%)

N lines prior anticancer therapy, median (IQR;
minimun/maximum)

2 (1–3; 1/12) 2 (1–3; 1/10)

Anticancer therapy during 6 months prior
to hospitalizationc

Chemotherapy 411 (56%) 173 (67%)

Immunotherapy 155 (21%) 38 (15%)

Targeted therapy 107 (15%) 27 (10%)

Radiotherapy 19 (3%) 5 (2%)

Otherd 42 (6%) 22 (8%)

Anticancer therapy in a clinical trial 316 (42%) 17 (7%)

Response at last tumor assessmente

Complete/partial response 102 (18%) 48 (24%)

Stable disease 119 (21%) 38 (19%)

Progressive disease 343 (61%) 116 (57%)

Duration of hospitalization in days, median (IQR) 9 (6–14) 9 (6–14)

Thrombosis during hospitalization 45 (6%) 4 (2%)

Opioid use prior to admissione 214 (34%) 89 (35%)

Opioid use at dischargee 263 (41%) 112 (45%)

ECOG PS, Eastern Cooperative Oncology Group (ECOG) performance status. a≥4 standard drinks/daily.
bPreviously reported acute myocardial infarction, valvopathy, cardiac insufficiency (excludes arrhythmia).
cPatients could receive more than one type of therapy. dHormone therapy, gene therapy, surgery, cell therapy.
eMissing data; percentage calculated based on patients with data.

Table 1: Patient demographic and disease characteristics, hospitalization and clinical status in the
training and validation cohorts.

Articles
3.1–6.5) in the validation cohort. A total of 228 patients
(22.5%) experienced a second admission, with a median
time of 48 days (IQR 23–116) after discharge, most often
for the same reason as their previous admisison. Of
these, 48 patients had a third admission, and only 10
patients experienced a fourth admission
(Supplementary Figure S3).

PROMISE score composition and performance
The PROMISE score was developed in the training
cohort with variables selected from the univariate
(Supplementary Figure S4) and multivariable logistic
prognostic model (Fig. 2). The variables retained were
ECOG performance status (0–1, 2–4) and response on
current therapy (complete or partial response, stable
disease, progressive disease) as categorical variables; the
serum levels of lactate dehydrogenase (LDH) in U/L,
polymorphonuclear cells count (PMN) in *×10̂9/L, and
albumin in g/dL as continuous variables (Fig. 2). The
score was well calibrated in the training and validation
cohorts, indicating that the probability values provided
by this score are highly reliable (Fig. 3C). The slope and
intercept were 0.94/−0.01 and 0.74/0.08 in the training
cohort after correcting for optimism and validation
cohort, respectively. Bootstrap analysis showed low
optimism (less than 1%). The AUC metrics (c-index)
were 0.78 (95% CI, 0.74–0.81) after correcting for opti-
mism in the training cohort and 0.74 (95% CI,
0.68–0.80) in the validation cohort (Fig. 3C). The
PROMISE score was also applied to the most common
tumor types — lung, breast, colorectal, and others —

with good performance (C-index for lung 0.78 (95% CI,
0.71–0.85); breast 0.81 (95% CI, 0.71–0.90); colorectal
0.82 (95% CI, 0.75–0.90), and others 0.79 (95% CI,
0.72–0.85)) [Supplementary Table S3].

Clinical utility of the PROMISE score
For clinical simplification and implementation pur-
poses, the PROMISE score was categorized in risk
groups using tertiles: high risk (score >53.0%), inter-
mediate risk (score >27.3%), and low risk (score
≤27.3%). A total of 247 patients (33%) from the training
cohort and 81 patients (30%) from the validation cohort
were classified as high-risk (Fig. 1). The PROMISE score
performance shows a negative predictive value of 84%
(207/247), sensitivity of 82% (179/219) and overall ac-
curacy of 78% (386/494) in the training cohort, and a
negative predictive value of 81% (78/96), sensitivity of
76% (58/76) and overall accuracy of 77% (136/177) in
the validation cohort (Fig. 3A and B).

Patients were stratified into three groups based on
the PROMISE score for OS in both the training and
validation cohorts, as shown in the Kaplan–Meier curves
(Fig. 4). The application of the threshold of the
PROMISE score in the training cohort demonstrated a
survival rate at 90 days of 84% (95% CI 79–88) in pa-
tients with a low PROMISE score, 68% (95% CI 62–74)
www.thelancet.com Vol 46 November, 2024
in patients with an intermediate PROMISE score, and a
33% (95% CI 27–41) in patients with a high PROMISE
score (HR 0.25, 95% CI 0.19–0.31; Fig. 4A). When the
PROMISE threshold was applied to the validation
cohort, a survival rate at 90 days of 77% (95% CI 69–86)
was seen in patients with a low PROMISE score, 55%
(95% CI 45–67) in patients with intermediate PROMISE
score, and a 30% (95% CI 20–43) in patients with a high
5
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0.25

Dead in less than 90 daysAlive beyond 90 days

OR (95% CI) p.value

ECOG PS

Oncologic treatment response

LDH (UI/L) (1000 units increase)

Polymorphonuclear cells (*x109/L) (10 units increase)

Albumin (g/dL)

0−1

2−3−4

CR−PR

SD

PD

428

321

147

154

448

749

749

749

Reference

1.90 (1.34, 2.71)

Reference

2.72 (1.41, 5.40)

4.69 (2.70, 8.62)

1.74 (1.31, 2.47)

2.05 (1.45, 2.92)

0.43 (0.32, 0.58)

<0.001

0.003

<0.001

<0.001

<0.001

<0.001

N

0.5 1 2 5

Fig. 2: Multivariate analysis of PROMISE score variables influencing 90-day mortality after unplanned hospitalization in the training cohort. *Legend:
The variables ECOG and response on current treatment (CR-PR, SD, PD) were used as categorical variables; the serum levels of lactate dehydrogenase
(LDH) in U/L, polymorphonuclear cells count (PMN) in *×10̂9/L, and albumin in g/dL were used as continuous variables in our model.
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PROMISE score (HR 0.32, 95% CI 0.22–0.46; Fig. 4B).
The PROMISE score was also applied to lung, breast,
and colorectal cancer to conduct survival analysis to
assess its prognostic value for each particular risk group
(Supplementary Figure S5).

In addition, we developed a web application (https://
promise.vhio.net/) that enables the calculation of the
PROMISE score using the information for the seven
above-mentioned variables, to facilitate clinical deploy-
ment of the model and future validation in a larger
cohort.
Discussion
Unplanned hospitalization represents a heavy psy-
chological and financial burden to the patient, family,
society, and improving the outcome of this scenario
has obvious benefits. Our population with primarily
lung, gastrointestinal and gynecological cancers had
poor prognosis overall. With more than half of the
patients diagnosed with stage IV disease, an ECOG of
at least two, and receiving multiple prior therapies,
unplanned hospitalizations are expected. Survival es-
timates are an important element of decision-making
in oncology care. With more accurate assessment of
prognosis, the oncologist is better placed to offer
adequate and adapted advanced care, which is critical
for cancer patients with metastatic disease who are
receiving active systemic treatment. Several prog-
nostic factors exist for predicting survival outcomes
for the ambulatory patient and are often incorporated
into the planning of a therapeutic management
strategy. However, to our knowledge, predicting out-
comes for advanced cancer patients who experience
unplanned hospitalization is limited to the elderly
population; it therefore remains to be studied in the
broader cancer population.21–23

In this prospective study, we developed a prognostic
model to fill an important gap in our knowledge and
clinical practice in this commonly encountered scenario.
The PROMISE score helps address prognostic uncer-
tainty for early mortality among pan-cancer patients
experiencing unplanned hospitalization while undergo-
ing systemic therapy. The score is composed of readily
available or easily measurable variables during routine
clinical care. In our model, a worse ECOG performance
status, stable/progressive disease on the patient’s cur-
rent therapy, and abnormal values for routine biological
analyses (LDH, PMN, and albumin) were associated
with higher 90-day mortality rates after univariable an-
alyses and remained significant in the multivariate
analysis after LASSO selection. These factors combined
reflect more aggressive disease with higher tumor
burden, inflammation due to increased PMN, and pa-
tient frailty. The high negative predictive value of 84%
(207/247), high c-index (79% (95% CI, 75–82)) with an
accuracy of 78% (386/494) of the PROMISE score in the
training cohort, with a comparable AUC curve in the
validation cohort confirm its power as a tool for physi-
cians to accurately discriminate patients most likely to
www.thelancet.com Vol 46 November, 2024
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Fig. 3: Barplots depict discriminative performance metrics of the PROMISE score in the training cohort (A) and validation cohort (B). Calibration
plots display the observed vs predicted outcomes in the training cohort before and after bootstrap optimism correction, as well as in the
validation cohort (C).
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benefit from more aggressive, intensive medical
treatment.

Comparison with studies assessing predictors of
survival in the context of unplanned hospitalizations in
advanced cancer patients is challenging, in part due to
the limited published data and variations in settings
(heterogeneous disease stages, tumor types, treatments,
endpoints, etc.). Available studies focus on geriatric
patients, small unicentric studies with treatments
mainly based on chemotherapy that do not reflect the
current therapeutic landscape.22–26 Preliminary results
from a study in patients with a median age of 84 years
reported higher CCI, poorer ECOG performance status
and disease progression to be associated with in-hospital
mortality.27 A small French study of 177 patients from a
single institution with no active treatment and in a
palliative stage reported that albumin, LDH and Karnof-
sky performance status classified hospitalized palliative
patients into three prognostic groups.21 However, none of
the studies described a cross-cancer cohort of more than
1000 patients undergoing active treatment, multiple types
of treatments including immunotherapies or targeted
www.thelancet.com Vol 46 November, 2024
agents and novel oncologic treatments, clinical and lab-
oratory parameters, and none have previously developed
an easy-to-use web tool with such strong predictive power
for hospitalized cancer patients.

Hospitalization is inevitable during the oncology
process, and so our study gives oncologists a simple
and accessible tool, such as the PROMISE score, to
quickly identify patients with the best chance of sur-
vival without having to perform additional in-
vestigations (an important consideration in terms of
quality of life and cost), and to initiate more aggressive
therapeutic interventions for those with a favorable
prognosis. Hypothetically, for patients with high risk of
early mortality based on the PROMISE score, starting
supportive care management during hospitalization
may improve both survival and quality of life. Care can
instead be focused on providing nutritional support
and community-based palliative care interventions
which have proven to be effective in improving survival
and quality of life, as well as reducing costs due to
avoidable prolonged and repeated hospitalizations for
terminally ill patients.28–30
7
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This study has several limitations. Firstly, the anal-
ysis cohorts represent a Spanish population with a range
of solid tumor types, variable length of time since
diagnosis and stages; the training population was from a
single institution and the validation cohort included a
smaller number of patients from another two in-
stitutions with limited access to clinical trials, which
may limit the generalization of the results. Our study
excluded COVID-19-related admissions due to stringent
prevention measures during the pandemic hindered the
ability to obtain informed consent from these patients,
thereby limiting the results to oncologic patients who
are not infected with COVID-19. Patients with lung
cancer accounted for a notably higher proportion of the
study population compared to other tumor types, and
there were some differences between the training and
validation populations, including ECOG performance
status, clinical trial inclusion, and response to current
treatment. The strengths of our study may neutralize
some limitations. Data were collected prospectively, and
our model was developed in a large population of more
than 1000 cancer patients with characteristics that are a
good match to real-life cancer treatment settings, with
patients having a high CCI and advanced disease (me-
dian two years since diagnosis). In addition, patients
with all types of oncological treatments were included,
not just chemotherapy as previous studies reported.4

Our model was externally validated using data from
two hospitals, and the PROMISE score retained its
performance in different tumor types, namely lung,
breast, and colorectal. Despite the heterogeneous pop-
ulation due to a pan-cancer scenario and some differ-
ences in characteristics between cohorts, the model had
a very high accuracy, showing that the score PROMISE
will likely be widely applicable. The variables selected
are objective and routinely collected in most hospitals,
www.thelancet.com Vol 46 November, 2024
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unlike more subjective variables that require patient-
reported outcomes and additional assessments during
hospitalization. Finally, by developing a web application
with a user-friendly interface, we offer physicians an
easy and accessible means of implementing the model
to quantify the risk of early mortality in hospitalized
cancer patients and thereby make more informed de-
cisions in routine care.

To conclude, the PROMISE score integrates readily
available clinical and laboratory factors at admission to
accurately predict 90-day mortality after an unplanned
hospitalization in advanced cancer patients receiving
active treatment. The PROMISE score will allow physi-
cians to identify patients most likely to benefit from
more intensive care or less aggressive interventions. We
believe the PROMISE score offers a new and accessible
tool for accurate decision-making by physicians and
hospitals when a cancer patient is undergoing active
treatment and requires unscheduled hospitalization.
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