
1Ramos JGR, et al. BMJ Supportive & Palliative Care 2018;0:1–4. doi:bmjspcare-2018-001567

Prognostication in urgent intensive 
care unit referrals: a cohort study 

Joao Gabriel Rosa Ramos,1,2,3 Roger Daglius Dias,4,5 
Rogerio da Hora Passos,2 Paulo Benigno Pena Batista,2,6 
Daniel Neves Forte1,7

To cite: Ramos JGR, Dias RD, 
Passos RdH, et al. BMJ 
Supportive & Palliative Care 
Epub ahead of print: [please 
include Day Month Year]. 
doi:bmjspcare-2018-001567

 ► Additional material is 
published online only. To view 
please visit the journal online 
(http:// dx. doi. org/ 10. 1136/ 
bmjspcare- 2018- 001567).

1Medical Sciences PhD Program, 
University of São Paulo Medical 
School, São Paulo,  
, Brazil
2Intensive Care Unit, Hospital 
São Rafael, Salvador, Brazil
3Clinica Florence (Hospice and 
Rehabilitation Service), Salvador, 
Brazil
4Emergency Department, 
Hospital das Clinicas HCFMUSP, 
Faculdade de Medicina, 
Universidade de São Paulo, Sao 
Paulo, Brazil
5Emergency Department, 
Brigham and Women’s Hospital, 
Harvard Medical School, Boston, 
Massachusetts, USA
6UNIME Medical School, Lauro 
de Freitas, Brazil
7Hospital Sirio-Libanes, Sao 
Paulo, Brazil

Correspondence to
Dr Joao Gabriel Rosa Ramos, 
University of Sao Paulo Medical 
School, Sao Paulo 594, Brazil;  
 jgrr25@ gmail. com

This work was partially presented 
as an abstract at the 38th 
International Symposium on 
IntensiveCare and Emergency 
Medicine, Brussels, 2018.

Received 8 May 2018
Revised 6 August 2018
Accepted 15 August 2018

Short report

© Author(s) (or their 
employer(s)) 2018. No 
commercial re-use. See rights 
and permissions. Published by 
BMJ.

AbstrAct
Objectives Prognostication is an essential ability 
to clinicians. Nevertheless, it has been shown to 
be quite variable in acutely ill patients, potentially 
leading to inappropriate care. We aimed to 
assess the accuracy of physician’s prediction 
of hospital mortality in acutely deteriorating 
patients referred for urgent intensive care unit 
(ICU) admission.
Methods Prospective cohort of acutely ill 
patients referred for urgent ICU admission in an 
academic, tertiary hospital. Physicians’ prognosis 
assessments were recorded at ICU referral. 
Prognosis was assessed as survival without severe 
disabilities, survival with severe disabilities or no 
survival. Prognosis was further dichotomised 
in good prognosis (survival without severe 
disabilities) or poor prognosis (survival with 
severe disabilities or no survival) for prediction of 
hospital mortality.
results There were 2374 analysed referrals, 
with 2103 (88.6%) patients with complete 
data on mortality and physicians’ prognosis. 
There were 593 (34.4%), 215 (66.4%) and 
51 (94.4%) deaths in the groups ascribed a 
prognosis of survival without disabilities, survival 
with severe disabilities or no survival, respectively 
(p<0.001). Sensitivity was 31%, specificity was 
91% and the area under the receiver operating 
characteristic curve was 0.61 for prediction of 
mortality. After multivariable analysis, severity of 
illness, performance status and ICU admission 
were associated with an increased likelihood of 
incorrect classification, while worse predicted 
prognosis was associated with a lower chance of 
incorrect classification.
conclusions Physician’s prediction was 
associated with hospital mortality, but overall 
accuracy was poor, mainly due to low sensitivity 
to detect risk of poor prognosis.

IntrOductIOn
Prediction of outcomes is an essential part 
of clinicians’ role. For acutely ill patients, 
estimated probabilities of hospital 

mortality may provide important infor-
mation for clinical decision-making,1 such 
as informing prognosis to patients and 
relatives, discussions of goal-of-care and 
decisions about resource allocation.1 2

Acute deterioration events may be 
used as indicators to trigger palliative 
care assessment.3 However, there is little 
research on the ability of physicians to 
predict which patients would benefit from 
intensive care.4 There is great variability 
in those predictions4 and non-clinical 
features may affect judgement,5 which has 
raised concern about biases, self-fulfilling 
prophecies4 6–9 and potentially inappro-
priate care.10

The aim of this study was to assess 
the accuracy of physician’s prediction 
of prognosis within a cohort of acutely 
deteriorating patients referred for urgent 
intensive care unit (ICU) admission. The 
effect of physicians’ expertise and the 
effect of actual ICU admission on the 
predictive ability were also assessed.

MethOds
setting
Hospital das Clinicas da Faculdade de 
Medicina da Universidade de São Paulo is 
an academic, tertiary healthcare complex 
located in São Paulo, Brazil, totalling 
1000 hospital beds,11 with 110 ICU beds, 
divided in 10 ICUs. There is a multidisci-
plinary palliative care team acting in the 
hospital.

study design
This was a prospective cohort of patients 
referred for urgent ICU admission from 
1 May 2014 to 20 May 2015. Physicians 
requesting an ICU bed were asked to 
record the most probable prognosis if the 
patient were to be admitted to the ICU. 
This prognosis assessment was recorded 
at ICU referral and was not available to 
the triaging ICU physician, so should 
not have had any influence on the ICU 
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admission decision. Prognosis was assessed as a three-
stage variable: hospital survival without severe disabil-
ities (defined as severe cognitive impairment), hospital 
survival with severe disabilities or no survival. This 
variable was further dichotomised in good prognosis 
(survival without severe disabilities) or poor prognosis 
(survival with severe disabilities or no survival). Other 
variables were also collected, such as those necessary 
for the calculation of the Mortality Probability Model 
II (MPMII0) score, used to predict hospital mortality 
at ICU admission.12

Only the first urgent ICU referral was evaluated in 
patients with multiple ICU referrals. Patients younger 
than 16 years or referred for elective surgery were 
excluded from the analysis. Assessment of prognosis 
for each patient was registered once and by only one 
physician (either a medical resident, medical fellow or 
attending physician).

The primary outcome was hospital mortality.

statistical analysis
Categorical variables were evaluated with χ2 statis-
tics. Continuous variables were evaluated by analysis 
of variance test. Test characteristics (ie, sensitivity 
and specificity) were assessed after dichotomisation 
of the physicians’ prognosis variable. Patients with 
a prediction of poor prognosis who ultimately died 
were regarded as true-positives, while patients with a 
prediction of good prognosis who ultimately survived 
were regarded as true-negatives. Conversely, patients 
with a prediction of poor prognosis who ultimately 
survived were regarded as false-positives and patients 
with a prediction of good prognosis who ultimately 
died were regarded as false-negatives. Discrimina-
tion was assessed through the analysis of the area 
under the receiving operator characteristic (AUROC) 
curve.

Multiple logistic regression analysis was performed 
to identify variables independently associated with 
incorrect classification (ie, false-positives or false-neg-
atives). The final model was developed through 
backwards stepwise with Wald’s statistics (p<0.1). 
Variables related to the outcome of interest, such as 
physician expertise and ICU admission, were forced 
into the final model.

Patients with missing data were excluded from anal-
ysis. A two-tailed p value of less than 0.05 was consid-
ered as statistically significant. Statistical analyses were 
performed with SPSS V.21.0.

results
In the study period, there were 3115 urgent ICU 
referrals. After exclusion of 612 repeated referrals, 
27 patients younger than 16 years and 102 elective 
surgical patients, 2374 (76.2%) patients were anal-
ysed. Characteristics of those patients, as well as 
missing data, are depicted on online supplementary 
table 1.

After excluding missing data for mortality and physi-
cian prognosis, there were 2103 (88.6%) patients in 
the main analyses.

Physician’s predictive ability
Physician’s subjective prognosis was associated with 
hospital mortality (table 1). Physician’s predictive 
ability remained similar after stratification by expertise 
and ICU admission (table 1 and online supplementary 
figure 1).

The AUROC for physician’s prognosis was 0.61 
(95% CI 0.59 to 0.64). There was no significant differ-
ence in the AUROC for physicians’ prognosis after 
stratification for expertise or ICU admission (online 
supplementary table 2).

Subjective prognosis was dichotomised into good 
prognosis and poor prognosis for calculation of test’s 
characteristics. Specificity was calculated as 91% (95% 
CI 89.3 to 92.5) and sensitivity was 31% (95% CI 27.9 
to 34.2), with a total correct classification of 66.5% 
(1398 episodes). Positive likelihood ratio was 3.44 
(95% CI 2.81 to 4.21) and negative likelihood ratio 
was 0.76 (95% CI 0.72 to 0.80).

Predictors of incorrect classification
There were 705/2103 (33.5%) episodes of incor-
rect classification, 593/705 (84%) related to patients 
ascribed a good prognosis and ultimately died 
(false-negatives) and 112/705 (16%) related to patients 
ascribed a poor prognosis who ultimately survived 
(false-positives).

After multivariate analysis, physician’s expertise 
was not associated with incorrect classification (online 
supplementary table 3). More severely ill patients, as 
measured by MPMII0 score, and patients with lower 
performance status were more likely to be incorrectly 
classified. However, worse prognosis assessments 
(survival with disabilities or no survival) were associ-
ated with a lower chance of incorrect classification. 
On the other hand, ICU admission was associated with 
an increased likelihood of incorrect classification.

dIscussIOn
This study has found that, in a large cohort of acutely 
decompensating patients, physicians’ prediction of 
prognosis was associated with hospital mortality, 
however with poor overall discrimination. Moreover, 
there were no differences on prognosis assessments 
depending on physician’s level of expertise. Never-
theless, severity of illness, performance status and ICU 
admission were associated with an increased likelihood 
of incorrect classification, while worse predicted prog-
nosis was associated with a lower chance of incorrect 
classification.

In this study, physician’s prognosis demonstrated low 
accuracy,13 with an AUROC of 0.61, but with a high 
specificity of 91%, which suggest that the low sensi-
tivity for detecting mortality risk of 31% was the main 
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Table 1 Association of physicians’ predicted prognosis with mortality, overall (A) and stratified by expertise of referring physician (B) and 
by ICU admission (C)

Survivors N (%) Deceased N (%) P values

A. Overall <0.001
  Survival without disabilities 1132 (65.6) 593 (34.4)
  Survival with severe disabilities 109 (33.6) 215 (66.4)
  No survival 3 (5.6) 51 (94.4)
B. Expertise of referring physician
  Medical resident <0.001
    Survival without disabilities 754 (65.6) 395 (34.4)
    Survival with severe disabilities 64 (29.8) 151 (70.2)
    No survival 2 (6.5) 29 (93.5)
  Medical fellow <0.001
    Survival without disabilities 299 (66.9) 148 (33.1)
    Survival with severe disabilities 36 (41.4) 51 (58.6)
  No survival 1 (16.7) 5 (83.3)
    Attending physician <0.001
    Survival without disabilities 64 (57.1) 48 (42.9)
    Survival with severe disabilities 6 (31.6) 13 (68.4)
    No survival 0 (0) 14 (100)
C. ICU admission
  Refused ICU <0.001
    Survival without disabilities 431 (66.3) 219 (33.7)
    Survival with severe disabilities 53 (29.4) 127 (70.6)
    No survival 2 (4.4) 43 (95.6)
  Admitted to the ICU <0.001
    Survival without disabilities 615 (65.3) 327 (34.7)
    Survival with severe disabilities 48 (39.3) 74 (60.7)
    No survival 1 (11.1) 8 (88.9)
ICU, intensive care unit.

driver for the low overall accuracy. Moreover, 84% of 
all incorrect classifications were due to false-negatives, 
that is, patients ascribed a good prognosis who ulti-
mately died. These results suggest that physicians were 
overly optimistic, which is further supported by the 
fact that physician’s predictions of worse prognoses 
had a good chance of being correct and were inde-
pendently associated with a lower chance of incorrect 
classification, meaning that physicians would err more 
when predicting good prognosis than a worse prog-
nosis. Those findings agree with the literature, which 
has shown that clinicians’ predictive ability may be 
excessively optimistic.14

The accuracy of physicians’ predictions in this study 
was lower than that of MPMII0 score and lower than 
what has been demonstrated in studies evaluating the 
prediction ability of ICU physicians.2 Nevertheless, our 
reported accuracy is similar to what has been found for 
physician’s first impression in the emergency depart-
ment.15 It is possible that intensive care physicians may 
have greater expertise to predict prognosis in critically 
ill patients16 or that the assessment of the patient in the 
ICU, after initial treatment and investigations, may be 
done with additional information that would improve 
physicians’ predictive ability.7

Physician’s expertise, as assessed in this study, was 
not associated with predictive ability. Although it 
seems intuitive that higher expertise would lead to 
higher accuracy, clinicians’ prognostication is highly 
variable4 and the literature is not consensual in this 
subject, with varying results being reported.6 7

Physicians’ prognoses have been implicated to end-of-
life care decisions17 and, ultimately, ICU mortality,18 so 
concern has been raised about the possibility that deci-
sions made on the basis of uncertain predictions could 
become self-fulfilling prophecies.9 A self-fulfilling 
prophecy is defined as “a false definition of the situa-
tion evoking a new behavior which makes the original 
false conception come ‘true’”.8 Nevertheless, in this 
study, there was little evidence of self-fulfilling proph-
ecies. After stratification for ICU admission, there was 
no difference on predictive ability among the different 
prognostic groups. Moreover, even though ICU admis-
sion was associated with incorrect classification on 
multivariate analysis, this difference was driven by 
a higher chance of false-negatives, that is, patients 
ascribed a good prognosis and ultimately died. This 
finding supports an overly optimistic behaviour by the 
physicians, rather than the occurrence of self-fulfilling 
prophecies.
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This study, although representing a diverse case-mix 
and 10 different ICUs with different ICU policies, was 
a single-centre study, which limits is generalisability. 
Moreover, only one physician assessed each patient 
and in only one moment, so it was not possible to eval-
uate inter-rater and intra-rater reliability, even though 
it has already been shown to be highly variable.4 In 
addition, it is not possible to completely exclude 
contamination among the different physician expertise 
groups, as more junior physicians may have discussed 
the patient’s prognosis with more senior physicians. 
Also, as most observational studies, we had some 
missing data, but it represented a small proportion of 
most variables and we have handled it as proposed by 
others.19

cOnclusIOn
Overall accuracy of physicians’ prediction of mortality 
was poor in this cohort of acutely ill patients referred 
for ICU admission. This low accuracy was driven by 
a failure to recognise patients with poor prognosis, 
especially in patients who were admitted to the ICU. 
There was no effect of physician’s expertise on predic-
tive ability.
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