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Simple Summary: The ‘Surprise’-Question, an intuitive instrument to estimate a patient’s survival,
has been tested in different entities and settings. Despite limitations in its accuracy, it has been
recommended for early integration of palliative care, because the tool is suitable for triggering
reflection on the overall patient situation. For the first time we validated the ‘Surprise’-Question in
haemato-oncology outpatients. The test sensitivity was poor in haematological malignancies (0.23)
compared to solid tumours (0.58), i.e. many haematology patients in their last year of life were not
identified (77%), but the specificity and predictive value for the survivors were safe, preventing
patients with a better prognosis from too early palliative care (94%). Noteworthy, the accuracy of the
‘Surprise’-Question depended on the estimating physician rather than on objective prognostic
factors. The clinical practice of using the ‘Surprise’-Question for screening for patients with limited
survival may miss a substantial proportion of patients with haematological malignancies who may
benefit from palliative care. Physician factors associated with skilful prognostication should be
further explored.

Abstract: Background/Objectives: Patients with haematological malignancies use less frequently
specialized palliative care, although they may have unmet needs for symptom control, psychosocial
and existential burden. The ‘Surprise’-Question “Would you be surprised if this patient died in the
next 12 months” helps physicians identifying patients who may benefit from palliative care. We
tested influencing factors of the feasibility of the ‘Surprise’-Question in haemato-oncology
outpatients. Methods: We performed a prospective cohort study comparing patients with solid
tumours and haematological malignancies. All patients in the haemato-oncology outpatient clinics
of a German university hospital were screened by haemato-oncologists with the ‘Surprise’-Question.
Results: Survival analysis was performed in 672 patients (76% haematological malignancies) at 3 and
12 months. Within one year 110 patients (16%) died. Of these, 30/ 52 (58%) patients with solid
tumours, but only 12/ 53 (23%) with haematological malignancies were identified in advance by the
‘Surprise’-Question, which reflects ambiguous test sensitivity. A substantial part of haematology
patients in their last year of life were not identified (77%). The match of survival estimates and actual
outcome was fair (Cohen’s kappa 0.37). The proximity from prediction to event and the estimating
physician rather than patient characteristics influenced the accuracy of the instrument. Conclusions:
For the first time the feasibility of the ‘Surprise’-Question in haematology outpatients was proven.
Factors improving the haemato-oncologists’ clinical intuition should be further explored to facilitate
timely conversation about issues important to patients nearing the end of life.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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1. Introduction

Despite proceedings in cancer care 50% of cancer patients die [1]. However, due to proceedings
of cancer care many of them survive with cancer for longer times than in the past. Nonetheless,
patients with haematological malignancies use less often specialized palliative care compared to
patients with solid tumours [2-5].

Palliative medicine is a concept of care for patients with incurable diseases. It is based on Cicely
Saunder’s Total Pain concept, which embraces not only the physical dimension of suffering, but also
the social, spiritual, and psychological dimensions [6]. Thus, palliative care uses an interdisciplinary
and multiprofessional approach that addresses patients, and their relatives and other informal care
givers [7].

As the concept aims to accompany people with incurable diseases, it includes the end-of-life.
Although all medical disciplines deal with it, palliative medicine is the one that is associated with
death and dying in the public perception. Nonetheless patients and relatives benefit essentially from
early integrated palliative care months and years preceding death. But the explicit acceptance of the
end-of-life is a hallmark of palliative care, which may frequently lead to denial if it is offered early or
in a context of uncertain predictability.

The latter is a frequent argument in haematologic malignancies (HM) compared to solid
tumours. In acute leukaemia, at its onset, some patients move between death and survival. In
situations of relapse or chronic HM courses the response to therapies is uncertain. Besides the
uncertain predictability many haematologists prefer to deliver palliative care on their own. Thus, it
is important to develop best practice models to identify early enough haemato-oncology patients
approaching the end-of-life to provide palliative care when it is appropriate.

The ‘Surprise’-Question “Would you be surprised if this patient died in the next 12 months?’ is
a simple and feasible instrument for intuitive estimation of mortality in patients with different kinds
of advanced disease [8-16] and aims to improve prognostic awareness in physicians [9]. However,
little is known about the use of the ‘Surprise’-Question in haematological malignancies [17].

The aim of this study was to test the feasibility of the ‘Surprise’-Question in haemato-oncology
as a facilitator of early integration of palliative care by determination of the face validity and
observation of the application process and assessment of survival at 12 months. Exploration of the
applying physicians’ experience with the instrument revealed the potential of the ‘Surprise’-Question
to involve the haemato-oncologists’ intuition into the patient assessment [17]. We decided to revisit
and publish our quantitative findings from 2014, because the accuracy of the ‘Surprise’-Question in
identifying people with poor prognoses has been questioned [18-20] and persistent lack of palliative
mortality prediction tools in haematology [21-23]. Here we report the test results for the ‘Surprise’-
Question applied in the haemato-oncology outpatient clinic.

2. Materials and Methods

We performed a prospective cohort study and descriptive analysis of the validity of the
‘Surprise’-Question with integrated qualitative analysis of experiences of physicians who applied the
instrument.

Participant Selection and Study Procedures

The setting was the haemato-oncology outpatient clinic situated at a university hospital in
Germany with an average of 1100 patients each quarter. From October 1+t through December 315t 2012
doctors where asked to answer the ‘Surprise’-Question “Would I be surprised if this patient died in
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the next 12 months” with “No” or “Yes” for each cancer patient on their daily appointment-list. In
case of the answer: “No, I would not be surprised”, physicians were further asked to indicate if the
expected survival time could be even less than 3 months. Patients who presented repeatedly were
assessed at each visit. Reassessment for survival status at 3 and 12 months was done by chart review
at 18 months after inclusion. Included for analysis were patients with current malignant disease;
exclusion criteria were non-malignant haematological diseases, and visits for diagnostic investigation
with benign result, e.g. lymphadenopathy. The appointment lists were checked on a daily base and
matched with the returned lists to avoid selection bias.

The quantitative part of this study was assessed as quality improvement initiative (Ethics
Committee of the Medical Council of the province of Rhineland-Palatine).

Interpretation of the Test Accuracy

The terminology of test qualities is challenging. The ‘No’- response to the ‘Surprise’-Question
presents a ‘positive’ response, which means an estimate for the patient to possibly die within 12
months, “Yes’ means a prognostic estimate beyond one year. Sensitivity in this context refers to the
probability to detect patients by ‘Surprise’-Question who will die within 1 year; specificity reflects
the ability of the ‘Surprise’-Question to identify patients who will survive 12 months. The positive
predictive value (PPV) reflects what happened, i.e. the proportion of patients who died within one
year when the physician estimated ‘No, not surprised’; the negative predictive value (NPV) indicates
the probability of a patient assessed "Yes’ to survive 1 year. Area under the curve (AUROC) or c-
statistics value compares the number of correct estimates (sensitivity) against the false (1-specificity).
It helps to differentiate if physicians’ ‘Surprise’-Question estimate was better than chance at
recognizing a patient nearing end of life. A score of 0.5 means the ‘Surprise’-Question estimate was
equal to chance, a score of 1.0 means that random coincidence seems excluded. The Cohen’s kappa
describes the concordance between physician estimate and actual outcome one year after. Kaplan-
Meier curves describe the ability of the ‘Surprise’-Question to discriminate patients in two groups for
risk of death. The odds ratio (OR) describes the probability of how many times more frequent an
event happened under a defined condition, e.g. patients dying in the “No’-group compared to the
“Yes’-group.

Statistical Methods

The study population with its demographic and clinical characteristics was described with
appropriate statistical parameters (e.g. numbers and frequencies for categorical variables, and mean
and standard deviation (SD) for normally distributed variables). In order to compare the answer to
the ‘Surprise’-Question and the actual outcome after 12 months, cross tabulation was applied for
haematological and oncological diseases. Sensitivity, specificity, positive and negative predictive
values with exact 95% confidence intervals were computed. Cohen’s kappa, c-statistic, and Pearson-
Clopper test with confidence intervals were evaluated. To compare survival experience between
patients with assumed life expectancy up to 3 months, more than 3 months, but up to 12 months and
more than 12 months we also computed Kaplan-Meier estimates and performed a log-rank test. We
used logistic regression to determine which factors could explain a realistic assessment of life
expectancy. This was done in a case-control view: “cases” were patients for whom outcome and
previous assessment of life expectancy agreed; “controls” were those with disagreement of outcome
and previous assessment. Explanatory factors considered were: death within 12 months of the initial
estimate, time between initial estimate and death in case of death, physician in charge, age and gender
of patient, type of disease (solid tumor vs haemato-oncological disease) and intention of treatment
(curative vs palliative). Patients who were assessed by doctors who saw 3 patients or less and patients
for whom the assessing physicians was not documented were excluded from this analysis.

We used SAS Version 9.4 and SPSS Version 23.
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3. Results

A total of 864 patients from the outpatient clinics for haematology and oncology were assessed
for eligibility within 3 months. Thirty-six patients were not screened with the ‘Surprise’-Question by
their doctors for organisational reasons, 148 patients were excluded because of a non-malignant
diagnosis, resulting in 680 included for follow up. 8 patients were lost for follow-up. 672 patients
were eligible for analysis 3 and 12 months after survival estimate by ‘Surprise’-Question, (Figure 1).

Patients scheduled
(n=864)

Excluded (n=36)
- SQ not applied by physician

A 4

Patients assessed (n=828)

> Excluded (n=148)
- Non-malignant disease

Patients included (n=680)

Excluded (n=8), lost for follow up:
- unknown address (n=5)
- data protection (n=3)

A 4

v

Patients included for analysis (n=672)
- 512 haemato-oncological neoplasia
- 160 solid tumours

Figure 1. STROBE Flowchart of patient recruitment, participation and analysis.

Most patients were diagnosed with haematological malignancy (n=512; 76.2%), mean age 63
years (SD + 14, range 19 - 90), 59.4 % men. 160 patients suffered from solid tumours, mainly lung
cancer (43.1 %), 65 % men, mean age 61 (SD + 15, range 14 - 89). The demographic and clinical
characteristics of participants are shown in Table 1.

Table 1. Demographic and clinical characteristics of the cohort.

Pts characteristics Haematol.! pts, N =512 Oncology pts (N = 160)
Age in years, mean (range) 63 (19-90) 61 (14-89)
Female sex (%) 208 (40.6) 56 (35.0)
Tumor site (%)
Lung cancer 69  (43.1)
Sarcoma 27 (16.9)
Renal cell carcinoma 19 (11.9)
ENT carcinoma 13 (8.1)
Prostate cancer 7 (4.4)
Breast cancer 5 (3.1
Germinal cell tumour 4 (2.5)
Urothelial cancer 4 (2.5)
Hepatocellular cancer 3 (1.9)
Medulloblastoma 3 (1.9)
Mesothelioma 2 (1.3)
Melanoma 2 (1.3)
Colorectal carcinoma 1 (.6)
GIST 1 (. 6)
High grade NHL 113 (22.1)
Multiple Myeloma 113 (22.1)

Low grade NHL 99  (19.3)
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AML/ ALL 51  (10.0)

CLL 50 (9.8)
Hodgkin-Lymphoma 30 (5.9)
CML 26 (5.1)
Waldenstrom’s disease 10 (2.0
Other MPS 6 (1.2)

ZNS lymphoma 5 (1.0
Malignant thymoma 4 (.8)
MDS 3 (.6)

Hairy cell leukemia 2 (.4)

! Haematol. = Haematology; pts = patients; MPS = myeloproliferative syndroms.

3.1. Survival of Patients Stratified by Answer to the 'Surprise’-Question

Median survival for those with an assumed life expectancy up to 3 months was 113 days, 459
days for those with assumed life expectancy of more than 3 months up to 12 months, and for those
with assumed life expectancy of more than 12 months the median could not be observed, i.e. was
greater than 546 days. The log-rank test indicated different survival experience between groups (p <
0.0001). Patients with haematological malignancies in the ‘No’-group were times 5.7 (95% CI: 3.0;
10.8) likelier to die within one year compared to those in the ‘Yes’-group, and this was also true for
patients with solid tumours, 4.3 (95% CI: 2.5;7.5) (Table 2; Figure 2).
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Figure 2. Kaplan Meier survival function of patients stratified by answer to the ‘Surprise’-Question.

3.2. The 'Surprise’-Question as Diagnostic Tool to Identify Patients with Limited Life Expectancy

We compared the mortality of patients for whom the ‘Surprise’-Question had a positive answer,
i. e. the treating physician would not be surprised if the patient died within 12 months (‘No’-group),
with those patients for whom the ‘Surprise’-Question had a negative answer (‘Yes'-group).
Considerably less haematology patients (n=31, 6.1 %) were assessed for the ‘No’-group compared
with oncology patients (n=50, 31.3 %).

Of 81 patients who were deemed to have a life expectancy not beyond 12 months, 42 (52%) died
within 12 months (positive predictive value PPV 0.52, 95% CI: [0.40; 0.63]), 12 out of 31 haematology
patients (PPV 0.39), and 30/50 oncology patients (PPV 0.60). In contrast, 591 patients were expected
to survive beyond 12 months, of whom 528 survived (89%, negative predictive value NPV 0.89, 95%
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CI: [0.87; 0.92]), 091 for haematology and 0.80 for oncology patients. The NPV, indicating the
probability of a patient assessed “Yes’ to survive 1 year, was higher than the PPV in both groups,
which can be defined as implicit safeguard to prevent people with higher life expectancy from too
early overprovision with palliative care (Table 2). However, many more haematology patients than
oncology patients died although estimated to survive one year (false negative 77%, 41/53 vs. 42%,
22/52).

When comparing the answer to the ‘Surprise’-Question between the 105 patients who died
within 12 months and the 567 patients who survived, we found a sensitivity of 0.40 (95% CI: [0.31;
0.50]) and a specificity of 0.93 (95% CI: [0.91; 0.95]). The sensitivity was 0.23 in patients with
haematological malignancies and 0.58 in patients with solid tumours. The lower sensitivity in the
group of haematological patients also reflects the physicians’ tendency to answer “Yes, surprised if
this patient died” (94 %) (Table 2). We observed a trend to improved sensitivity and PPV comparing
first and last estimates when patients were assessed repeatedly. This might reflect the decreasing
interval to the actual time of death, or the increasing hits known from repeated testing (Table 2).

The c-statistic value was 0.66 for estimates in haematology and 0.75 in solid tumours indicating
moderate accuracy. Cohen’s kappa was 0.37 (95% CI: [0.27; 0.46]), indicating fair agreement between
physician estimate and actual outcome [24]. In summary, patients of the ,No“-group had a many
times greater risk to die within 1 year compared to patients of the , Yes”-group. The accuracy of
survival estimate with the ‘Surprise’-Question was better in patients with solid tumours compared
to those with haematological malignancies.

Table 2. Test accuracy of the first time and last time estimate of survival with the ‘Surprise’-Question (1.0

meaning 100%).

All All Haematology Haematology Solid tumours Solid tumours

(first estimate) (last estimate) (first estimate) (last estimate) (first estimate) (last estimate)
Sensitivity 0.40 0.55 0.23 0.38 0.58 0.72
Specificity 0.93 091 0.96 0.94 0.81 0.77
Positive Predictive Value 0.52 0.55 0.39 0.45 0.60 0.62
Negative Predictive Value 0.89 0.91 0.91 0.92 0.80 0.85
c-statistics (AUROC) 0.67 0.73 0.60 0.66 0.70 0.75

HR (95% CI) 6.9 (4.7,10.2) 85(5.8;104) 5.7(3.0;10.8) 7.6 (6.6;13.1) 4.3 (2.5;7.5) 5.5 (3.0,9.9)

1.0 meaning 100%; AUROC = area under the curve, receiver operating characteristics; HR = hazard ratio; CI =

confidence interval.

3.3. Which Factors Contribute to a Realistic Assessment of Life Expectancy?

We fitted a logistic regression model with dependent variable agreement of assessment and
outcome and explanatory variables

e  death within 12 months of initial estimate

e time between initial estimate and death in case of death

e  assessing physician

e age and gender of patient

e  type of disease (solid tumor vs haemato-oncological disease)
e intention of treatment (curative vs palliative)

We found significant effects of death within 12 months of initial estimate (p=0.005), time between
initial estimate and death in case of death (p < 0.001) and assessing physician (p=0.0096) (Table 3).
Age and gender of patients, type of disease and intention of treatment did not show an association
with agreement of estimate and outcome. For patients dying within 12 months the odds ratio (OR) of
having a realistic assessment was 0.012 (95% CI: [0.004; 0.036]), which means realistic assessment was
obtained more easily in patients who survived. Time between initial assessment and death resulted
in an OR of 0.991 per day (95% CI: [0.986; 0.996]), i.e. a realistic assessment was more likely in patients
who died soon after the assessment.
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There were some differences in the amount of agreement of initial assessment and outcome
between physicians. While the ‘Surprise’-Question estimate by doctor 4 agreed with the outcome in
74/79 (94%) cases, others provided less realistic assessments. Odd Ratios compared to doctor 4 ranged
between 0.117 (95% CI: [0.027; 0.502]) to 0.501 (95% CI: [0.097; 2.592]). The accuracy of the ‘Surprise’-
Question estimate depended on the closeness to death, and on the assessing physician rather than
training while on study or the patients’ category of illness.

Table 3. Effect of factors contributing to the test accuracy of the ,Surprise’-Question.

Effect OR 95% CI )
death within 12 months of initial assessment 0.012  0.004t00.036  <0.005
time between initial assessment and death (in case of death)  0.991 0.986t00.996  <0.001
Physician 4 1.0 0.0096
physician 1 vs 4 0.232  0.053 to 1.016
physician 2 vs 4 0.243  0.054 to 1.090
physician 3 vs 4 0.117  0.027 to 0.502
physician 5 vs 4 0.463  0.108 to 1.987
physician 6 vs 4 0.501  0.097 to 2.592
physician 8 vs 4 0.138  0.012 to 1.538
patient age 0.984 0.962to1.006  0.1584
gender 1.298 0.733t02.300  0.3712
entity (haematological malignancy vs. solid tumour) 0.669 0.339t01.323  0.2485

goals of care (curative vs. palliative) 0866 0438to1.712  0.6792

OR: Odds ratio; 95% CI: 95% confidence intervall (Wald).

4. Discussion

This is the first study to examine the ‘Surprise’-Question “Would I be surprised if this patient
died in the next 12 months” in haemato-oncology outpatients. We observed the use of the ‘Surprise’-
Question in outpatient settings at a university hospital and compared estimates for haematology
patients with those for patients with solid tumours. We found that the ‘Surprise’-Question-answers
well discriminate between patients at higher (‘No’) vs. low (“Yes’) risk of 1-year mortality as others
did before us [9,10,18,19,25-28]. Test accuracy was better in oncology compared to haematology
patients and increased between first and last ‘Surprise’-Question estimate, but this effect was
attributable to the assessing physician and proximity to death rather than disease category.

The application of the ‘Surprise’-Question was feasible, but its usability for integration of
palliative care is ambiguous. Study conditions facilitated regular reflection about individual patient
survival, which may not be the case in standard clinical operation mode. Further, the integrated
interviews with the applying haemato-oncology specialists revealed a lack of consequences from a
‘No’-answer (indicating patients supposed to be in their last year of life), which undermine the
function of the instrument when applied by physicians not trained in palliative care [17].

In the Gold Standard Framework and SPICT [29], the ‘Surprise’-Question is used to rise attention
for further prognostic, symptom, and psychosocial assessment in the general practice. We and others
combined the ‘Surprise’-Question as a screening instrument for further PC needs assessment in the
haemato-oncology population, which revealed a substantial part of patients with severe unmet
burden that could be alleviated by integration of palliative care [30,31]. In a cohort of 101 haematology
and 46 solid tumour inpatients 68.7% were correctly estimated to die within 12 months, which was
better than in our cohort (52 %). In contrast to our results, their subgroup-analysis showed no PPV-
difference between groups (haematological malignancies: 69/101, 68.3% vs. solid tumours 32/46,
69.6%; p=0.88) [31]. However, this result may be in concordance with our observation that the
‘Surprise’-Question estimates were more accurate when closer to death, because Hudson et al
observed hospitalised patients who might have been in a more severe status of illness than
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outpatients of our cohort: 42.9% of those requiring inpatient care died during the index and the
following admission. Nevertheless, an alternative reason for the improved test-accuracy in our study
close to the actual time of death may be increasing hits known from repeated testing or closer
observation of the patient. Also, others found better accuracy of the ‘Surprise’-Question estimates
close to death. Gupta et al. [13] found in their meta-analysis from 56 studies with nearly 69,000
patients that the test accuracy of the ‘Surprise’-Question improved with the frequency of testing and
a short time frame. They also described the positive impact of the physician experience on the
‘Surprise’-Question test accuracy that we observed in our cohort. The risk that the ‘Surprise’-
Question might reflect the predictive skills of the applying healthcare practitioner rather than the
remaining lifespan was intensively discussed by Davis et al. [16]. But the benefit of the ‘Surprise’-
Question for haematology patients might be to inspire their physicians to think of and train prognosis
atall [17].

The question is whether the exact prognosis is rather relevant under circumstances when quality
of life (QoL) is most relevant — even more knowing the positive effect of specialized palliative care on
QoL and in some cases even survival [32,33]. Nevertheless, the better accuracy of the ‘Surprise’-
Question in identifying patients surviving than those dying within 12 months may prevent from too
early end-of-life care in those patients, who may only need improved supportive care. However,
palliative care should not be misinterpreted as end-of-life-care only, which is an issue in
haematologists who are the first to inform their patients correctly about palliative care [5,34,35]. In
this context, the interpretation of Mahes at al. [15] may be considered. Similarly to our results they
found the ‘Surprise’-Question to help identify patients with Parkinson’s disease surviving the next
12 months. Nevertheless, they interpreted that this function facilitates to identify patients with
palliative care needs early enough to provide appropriate care in time.

Limitations of our study in terms of generalizability and currency need to be discussed. This was
a single centre study in an academic hospital setting. Yet, oncology care is comparable in terms of
patient characteristics in outpatient settings between academic and non-academic and even between
health-care systems. However, the physician characteristics may vary with greater continuity in
patient care and a higher proportion of experienced staff in non-academic settings providing
specialised haematology and oncology care. Our data is older, but not outdated. The ongoing debate
on the integration of palliative care in haematology shows the continuing relevance of the topic [5,36—
39]. Nevertheless, we hope for an improved understanding in future generations of specialists caring
for patients with haematological malignancies in terms of palliative care, because it is a mandatory
subject in undergraduate medical education in Germany since 2013 [40,41].

5. Conclusions

As any other instrument the handling of the ‘Surprise’-Question needs training and practice.
Our data suggest that the greatest accuracy of survival estimation occurs when the string of intuition
has a sounding board from medical experience. The impact of characteristics from the assessing
physicians and the individual doctor-patient relation should be further explored to inform training
with the ‘Surprise’-Question. However, the ability of the ‘Surprise’-Question to identify patients with
longer survival may be an interesting approach to combine the activation of reflective intuition with
the doctors’ natural preference for positive prediction. Further, a tool does not only need a user but
a purpose. The impact of basic palliative care training and availability of specialised palliative care
services on usability of the ‘Surprise’-Question needs to be examined. As the haematologists” self-
image embraces provision of palliative care for their patients and relatives, haematologic
malignancies should be considered with priority.
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