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Background: It is important for intensivists to determine which patient may benefit from intensive
care unit (ICU) admission. We aimed to assess the outcomes of patients perceived as non-benefi-
cially or beneficially admitted to the ICU and evaluate whether their prognosis was consistent with
the intensivists' perception.

Methods: A prospective observational study was conducted on patients admitted to the medical
ICU of a tertiary referral center between February and April 2014. The perceptions of four intensiv-
ists at admission (day 1) and on day 3 were investigated as non-beneficial admission, beneficial
admission, or indeterminate state.

Results: A total of 210 patients were enrolled. On days 1 and 3, 22 (10%) and 23 (11%) patients
were judged as having non-beneficial admission; 166 (79%) and 159 (79%), beneficial admission;
and 22 (10%) and 21 (10%), indeterminate state, respectively. The ICU mortality rates of each
group on day 1 were 59%, 23%, and 59%, respectively; their 6-month mortality rates were 100%,
48%, and 82%, respectively. The perceptions of non-beneficial admission or indeterminate state
were the significant predictors of ICU mortality (day 3: odds ratio [OR], 4.049; 95% confidence in-
terval [Cl], 1.892-8.664; P<0.001) and 6-month mortality (day 1: OR, 4.983; 95% Cl, 1.260-
19.703; P=0.022; day 3: OR, 4.459; 95% Cl, 1.162-17.121; P=0.029).

Conclusions: The outcomes of patients perceived as having non-beneficial admission were ex-
tremely poor. The intensivists' perception was important in predicting patients' outcomes and was
more consistent with long-term prognosis than with immediate outcomes. The intensivists' role
can be reflected in limited ICU resource utilization.

Key Words: critical care outcomes; critical illness; intensive care units; medical futility; patient
admission; perception

INTRODUCTION

Advances in intensive care unit (ICU) treatment have led to improved survival of patients
with critical illness. However, negative outcomes despite the provision of life-sustaining care
can cause distress to patients and family members, inappropriate distribution of medical
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resources [1,2], burnout of ICU staff [3,4], and harm to other
patients [5]. Thus, it is important for ICU physicians to dis-
tinguish which patient could benefit from ICU admission [6].
Knowing whose admission would be beneficial could help de-
cide the priority of ICU admission, the level of treatment, and
the distribution of medical resources.

In Asian countries, it is generally a taboo to discuss death
with the individual directly involved. Particularly in the Confu-
cianism cultural areas, including Korea, the notion of filial du-
ties dissuades the family members of seriously ill patients from
signing advance care directives, even if patients’ conditions are
irreversible or critical. Therefore, there has been scarce effort
to investigate the appropriateness of ICU admission. We be-
lieve that the Korean society will probably face the issue of dis-
tributive justice of medical resources, considering increasing
longevity, increasing compromised hosts, and restraint from
government health insurance service.

Until recently, ICU treatment [7] was regarded as largely
inappropriate when the patient has irreversible severe neu-
rologic injuries or in cases in which physicians, nurses, and
healthcare staff agree that the patient will not survive outside
the acute care setting [8,9]. However, a concrete definition of
beneficial or non-beneficial treatment/admission in the ICU
does not exist. Therefore, the aim of this study was to evaluate
the outcomes of critically ill patients according to the early
perception of intensivists and to investigate whether the per-
ception of ICU physicians can be a predictor of the prognosis
of patients admitted to the ICU.

MATERIALS AND METHODS

Ethics Statement

This study was approved by the Institutional Review Board of
Asan Medical Center (IRB No. 2014-0038) and waived the in-
formed consents due to the nature of the study.

Study Design

This prospective observational study was conducted at a ter-
tiary referral center located in Seoul, Korea. Its 28-bed semi-
closed medical ICU is run by four full-time intensivists (all
with more than 10 years of experience excluding the training
period), along with four ICU fellows and six medical residents.

Subjects
All consecutive patients admitted to the medical ICU between

February and April 2014 were included.
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KEY MESSAGES

= The intensivists’ perception of the appropriateness of
intensive care unit (ICU) admission was consistent with
the patients’ ICU outcomes and long-term prognosis.

= Judgment according to the expertise of critical care spe-
cialists is meaningful for the evaluation of medical futili-
ty or non-beneficial admission.

= The role of intensivists can be reflected from the view-
point of allocating limited resources at high cost in the
ICU.

Data Collection

The following demographic and clinical data were collected
from the patients: age, sex, underlying disease, reason for ICU
admission, and route of ICU admission. The Acute Physiology
and Chronic Health Evaluation (APACHE) II score was col-
lected upon admission as the severity score. The perception
of the intensivists toward ICU admission was categorized as
non-beneficial admission, beneficial admission, or indeter-
minate state on the first day (day 1) and third day of ICU stay
(day 3). The same physician who judged on day 1 was asked
to judge the same patient’s condition once again on day 3,
considering the treatment response within 48-72 hours after
ICU admission. The intensivists were also asked regarding the
anticipated duration of survival of each patient who was per-
ceived as non-beneficially admitted.

Non-beneficial Admission, Beneficial Admission, and
Indeterminate State

When the four critical care specialists who participated in
the study wanted to make a judgment of non-beneficial ad-
mission, they were asked to make a judgment based on the
following three circumstances and to select one of them as
the reason for their perception: (1) serious underlying disease
and irreversibility; (2) serious neurologic condition; and (3)
imminent death within 7 days, which were defined as follows.
First, “serious underlying disease and irreversibility” refers
to end-stage disease with no further treatment available. For
example, the “serious underlying disease” is stage IV lung can-
cer, and “irreversibility” refers to a condition in which there
are no more drugs to use to improve lung cancer or a patient
is no longer in a condition to be treated for a disease. Second,
a “serious neurologic condition” is a condition judged to have
difficulties in achieving recovery of meaningful consciousness
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in the future owing to serious neurological damage, such as se-
vere brain injury. Third, “imminent death within 7 days” is de-
fined as a condition in which death is predicted within a week
because the current condition is very severe, and resuscitation
is difficult even if intensive care is received. Beneficial admis-
sion was defined when the following three criteria were met:
(1) a case that does not belong to any of the three abovemen-
tioned non-beneficial states, (2) when it is not expected that
the patient would be dependent on life-sustaining treatment,
and (3) when the patient is expected to recover after receiving
intensive care and discharge from the ICU or the hospital.
Meanwhile, when the patient’s overall status remains at the
boundary between non-beneficial and beneficial admissions,
and it is difficult to determine either state, it was defined as
“indeterminate” when the decision was withheld. The ques-
tionnaire used is provided as a Supplementary Material 1.

Main Outcomes and Definitions

The primary outcome was the ICU mortality rate. The sec-
ondary outcomes were the in-hospital and 6-month mortality
rates and quality of life of the survivors 6 months after ICU dis-
charge. The quality of life included the sensory-cognitive abil-
ity, physical activity, and degree of mobility. The level of sen-
sory-cognitive ability was defined on the basis of the following
four scores: 1, no ability; 2, severely limited; 3, mildly limited;
and 4, no limitation. The level of physical activity was defined
as follows: 1, bedridden; 2, able to sit; 3, able to occasionally
ambulate; and 4, able to often ambulate. The degree of mobil-
ity was defined as follows: 1, no mobility; 2, severely limited; 3,
mildly limited; and 4, no limitation.

Statistical Analysis
Continuous variables are reported as medians (interquartile

range [IQR], 25%-75%) or means (+standard deviations) and
categorical variables as numbers (percentages). Statistical
analysis was performed using IBM SPSS ver. 25.0 (IBM Corp.,
Armonk, NY, USA). To assess the differences among the
groups, we compared the data using the t-test or Mann-Whit-
ney test for continuous variables and the chi-square or Fisher’s
exact test for categorical variables. Analysis of variance was
used to compare the continuous variables among the three
groups. A univariate analysis was performed with each vari-
able using binary logistic regression. A multivariate analysis
was performed with a backward, stepwise, logistic regression
model. Variables that yielded P-values <0.05 in the univariate
analysis were included in the multivariate analysis.

Acute and Critical Care 2021 November 36(4):351-360

ANroer )
[\ W W
RESULTS

Patient Characteristics
A total of 210 patients were enrolled in this study. Their mean

age was 64+14 years, and 139 patients (66%) were men. One
third of the patients (34%) had solid tumor malignancy or he-
matologic malignancy. Acute respiratory failure was the most
common (52%) reason for ICU admission. The mean APACHE
IT score at ICU admission was 25+9. Transfer from the general
ward was the most common route of ICU admission (58%).
Most of the patients, except for two, had consented to all possi-
ble treatments before admission to the ICU (Table 1).

Perceptions of the Intensivists Regarding Patient

Admission to the ICU on Day 1 and Day 3
On day 1, 22 patients (10%) were perceived as having

non-beneficial admission; 166 (79%), beneficial admission;
and 22 (10%), indeterminate state (Table 2). On day 3, 202 of
the 210 patients remained in the ICU. The eight patients were
discharged between day 1 and day 3; three died, while five
showed improved conditions and were transferred to the gen-
eral ward. On day 3, the intensivists perceived 23 (11%) of the
202 patients as having non-beneficial admission; 159 (79%),
beneficial admission; and 21 (10%), indeterminate state. The
most common reason for the perception of non-beneficial
admission was serious and irreversible underlying disease.
The original perceptions on day 1 for 90% of the patients
were sustained on day 3. For 20 (10%) patients, the percep-
tions changed. The perceptions for six (3%) of these patients
changed to the contrary perception between day 1 and day 3
(from non-beneficial to beneficial or vice versa). The charac-
teristics of these patients and clinical courses during the 3 days
are described in Supplementary Table 1.

Outcomes

Among the total of 210 patients, the ICU mortality rate was
30%, and the in-hospital and 6-month mortality rates were
44% and 57%, respectively (Figure 1). Among the 22 patients
who were perceived as having non-beneficial admission on
day 1, 13 (59%) died in the ICU. Their in-hospital mortality
rate increased to 82%. In this group, there were no survivors at
the 6-month follow-up. In the beneficial admission group, the
ICU, in-hospital, and 6-month mortality rates were 23%, 34%,
and 48%, respectively; in the indeterminate state group, the
mortality rates were 59%, 82%, and 82%, respectively. Even ac-
cording to the day 3 perceptions, the non-beneficial admission
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Table 1. Baseline characteristics

Characteristics All patients Noh—t.)eneﬁcial Beneficial admission Indeterminate state P_value
(n=210) admission (n=22) (n=166) (n=22)
Age (yr) 64+14 63+14 64+14 68+15 0.474
Male 139 (66) 15 (68) 112 (68) 12 (55) 0.474
Underlying disease
DM 66 (31) 8 (36) 50 (30) 8 (36) 0.730
Hypertension 91 (43) 7(32) 72 (43) 12 (55) 0.314
Hepatitis 20 (10) 0 16 (11) 1(5) 0.201
Pulmonary tuberculosis 32(15) 3(14) 24 (15) 5(23) 0.570
Malignancy 71 (34) 11 (50) 54 (33) 6 (27) 0.210
Hematologic 24 (11) 4(18) 19 (11) 1(5) 0.350
Solid tumor 47 (22) 7 (32) 35(21) 5(23) 0.457
Liver cirrhosis 17 (8) 3(14) 12(7) 2(9) 0.526
COPD 14 (7) 0 13 (8) 1(5) 0.602
ESRD 9 (4) 1(5) 6 (4) 2(9) 0.285
Others 2(1) 0 1(1) 1(5) 0.376
Reason for ICU admission
Acute respiratory failure 109 (52) 10 (46) 83 (50) 16 (73) 0.109
Sepsis/septic shock 38(18) 4(18) 32 (20) 2(9) 0.615
Postoperative care 16 (8) 0 16 (10) 0 0.119
Acute liver failure 13 (6) 1(5) 10 (6) 2(9) 0.866
Hemorrhagic shock 11 (5) 2(9) 9(5) 0 0.448
Heart failure/ACS 5(2) 0 4(2) 1(5) 0.695
Acute renal failure 5(2) 0 4(2) 1(5) 0.695
CPCR survivor 5(2) 4(18) 1(1) 0 0.001
For procedure 4(2) 0 4(2) 0 1.000
Acute cerebral hemorrhage/stroke 2 (1) 1(5) 1(1) 0 0.376
For surgery 1(1) 0 1(1) 0 0.119
Others 1(1) 0 1(1) 0 1.000
APACHE Il score at ICU admission 2549 3048 2649 2947 <0.001°
Route of ICU admission
General ward 122 (58) 12 (55) 97 (58) 13 (59) 0.968
Emergency room 79 (38) 10 (25) 62 (37) 7(32) 0.639
Transfer from other hospital 9 (4) 0 7 (4) 2(9) 0.437
DNR status
Before ICU admission 2(1) 0 1(1) 1(1) 0.179
During ICU stay 61 (29) 12 (55) 35(21) 14 (64) <0.001
During the entire hospitalization 74 (35) 12 (55) 47 (28) 15 (68) <0.001

Values are presented as meanstandard deviation or number (%).

DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease; ESRD: end-stage renal disease; ICU: intensive care unit; ACS: acute coronary syndrome;
CPCR: cardiopulmonary cerebral resuscitation; APACHE: Acute Physiology and Chronic Health Evaluation; DNR: do-not-resuscitate.

*Non-beneficial admission group versus beneficial admission group, P=0.001; beneficial admission group versus indeterminate state group, P=0.011; non-
beneficial admission group versus indeterminate state group, P=0.534.

group and the indeterminate state group showed high ICU, Expected and Actual Survival Times of the Patients
in-hospital, and 6-month mortality rates. Perceived as Having Non-beneficial Admission
The anticipated survival time of the non-beneficial admission
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group was <4 weeks for 73% of the patients and 4 weeks to 6
months for 27% of the patients. The actual survival time was
only 12 days (IQR, 4-53 days). For 46% of the patients, the an-
ticipations of the intensivists were correct with regard to the
actual survival time. In cases with discrepancy, the actual sur-
vival time was longer than the anticipated survival time. The
differences between the two survival times were mostly within
1 week to 1 month (Supplementary Table 2).

Quality of Life 6 Months after ICU Discharge of the

6-Month Survivors
When the quality of life of the 6-month survivors after dis-

Table 2. Perception of the intensivists on patient admission to the ICU
on day 1 and day 3

Characteristics Day 1 Day 3

Perception of the intensivists (n=210) (n=2027)
Non-beneficial admission 22 (10) 22 (M)
Beneficial admission 166 (79) 159 (79)
Indeterminate state 22 (10) 21 (10)

Reason for perception as non-beneficial admission ~ (n=22)  (n=22)
Serious underlying disease and irreversibility 18(82) 19 (86)
Serious neurologic condition 2(9) 3(14)

Imminent death within 7 days 2(9) 0

Values are presented as number (9o).
|CU: intensive care unit.
*On day 3, 202 of the 210 patients remained in the ICU.

T

charge from the ICU was compared with that at the time of
admission to the ICU, the sensory-cognitive ability, physical

ICU admission
: total 210

l

Day 1 perception by intensivists: 210

SN

Non-beneficial

o Indeterminate
admission

222 (10%)

Beneficial admission
. 0
: 166 (79%) 22 (10%)

38 (23%]\ l 13 (59%) / 3 (59%)

ICU mortality: 64 (30%)

79 (48%\ l 22 (100%) /3 (829%)

6-Month mortality: 119 (57%)

Figure 1. Outcomes of patients according to the perception of
intensivists on the appropriateness of intensive care unit (ICU) admission.
Among the patients who were perceived as having non-beneficial
admission by intensivists or for whom it was difficult for the intensivists
to decide whether their ICU admission was beneficial (indeterminate) on
ICU day 1, more than half died in the ICU, while most of them died after
6 months.

Table 3. Quality of life 6 months after ICU discharge of the 6-month survivors

Variable for quality of life ICU admission (n=91)

6 Months after ICU discharge (n=87)°

Interval improvement®

Sensory/cognitive ability

No ability 3(3)
Severely limited 24 (26)
Mildly limited 22 (24)
No limitation 42 (46)
Physical activity
Bedridden 53 (58)
Able to sit up 34(37)
Able to occasionally ambulate 2(2)
Able to often ambulate 2(2)
Degree of mobility
No mobility 10 (11)
Severely limited 47 (52)
Mildly limited 27 (30)
No limitation 7(8)

37 (43)
0
5(6)
9 (10)
73 (84)
75 (86)
4(4)
22 (24)
23 (25)
38 (42)
61(70)
2(2)
12 (13)
30 (33)
43 (47)

Values are presented as number (9%o).
ICU: intensive care unit.
“Four patients missing.

Acute and Critical Care 2021 November 36(4):351-360

https://www.accjournal.org 355



Chang VY, etal. Intensivist's perception on admission

activity, and degree of mobility showed a tendency to improve
in most patients. In particular, the physical activity and degree
of mobility showed significant improvements in the meantime
in 86% and 70% of the patients, respectively (Table 3). Notably,
46% of the 6-month survivors had no impairment in the sen-
sory/cognitive ability at the time of admission to the ICU; 84%
of the patients had no disability at all 6 months after discharge.

Perceptions of the Intensivists as a Predictor for ICU and

6-Month Mortalities
To evaluate the predictors of survival from ICU and 6-month

mortalities for all patients admitted to the ICU, we performed
univariate and multivariate analyses. The comparisons of
the characteristics of the survivors and non-survivors in each
group are presented in Table 4. In the multivariate analysis, the
day 3 perception of the intensivists as non-beneficial admis-
sion or indeterminate state (odds ratio [OR], 4.049; 95% confi-
dence interval [CI], 1.892-8.664; P<0.001) and APACHE II score
at ICU admission (OR, 1.074; 95% CI, 1.031-1.118; P<0.001)
were found to be the significant predictive factors of ICU mor-
tality (Table 5). Meanwhile, the day 1 perception of the inten-
sivists as non-beneficial admission or indeterminate state (OR,
4.983; 95% CI, 1.260-19.703; P=0.022), day 3 perception of the
intensivists as non-beneficial admission or indeterminate state
(OR, 4.459; 95% CI, 1.162-17.121; P=0.029), solid tumor malig-
nancy (OR, 3.411; 95% CI, 1.480-7.861; P=0.004), and male sex
(OR, 2.616; 95% CI, 1.289-5.311; P=0.008) (Table 5) were found
to be the significant predictive factors of 6-month mortality.

DISCUSSION

This study found that the perceptions of the intensivists toward
the appropriateness of ICU admission were consistent with
the prognosis of the critically ill patients. Thus, the perception
of the intensivists was found as a significant predictor of not
only ICU outcomes (short-term prognosis) but also 6-month
outcomes (long-term prognosis).

In this series of patients, 10% of the ICU admissions were
perceived as non-beneficial, 80% as beneficial, and 10% as in-
determinate. The survival rate at the time of ICU discharge be-
tween the non-beneficial and beneficial admission groups was
significantly different (36% vs. 78%), which further diverged at
the 6-month follow-up (0% vs. 52%). Thus, the outcomes of the
patients perceived as having non-beneficial admission were
extremely poor. The main characteristics of this group of pa-
tients were a high APACHE II score, a high rate of malignancy,
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and a significantly higher proportion of cardiopulmonary ce-
rebral resuscitation survivors than those of other groups. The
ICU and 6-month survival rates of the patients who were per-
ceived as having an indeterminate state were quite similar to
those of the patients who were perceived as having non-bene-
ficial admission. They showed similar characteristics to those
of the beneficial admission group in terms of the distribution
of comorbidities and to those of the non-beneficial admission
group in terms of the initial severity. Meanwhile, most (96%)
of the 6-month survivors included those whom the intensivists
perceived as having beneficial admission on day 1. The quality
of life of the 6-month survivors significantly improved over
time, compared with that at ICU admission.

This study is unique from previous studies [1,3,10,11] in that
the perceptions of the critical care physicians were evaluated
on the first day of ICU admission and at another time point
(day 3) after the very critical resuscitation period in the ICU.
Interestingly, 9 out of 10 patients were classified under the
same perception on day 3 as on day 1. A few non-beneficial
admission perceptions on day 1 were changed to beneficial
admission perceptions on day 3 when there was a significant
change in the treatment plan or considerable improvement of
acute disease. Meanwhile, a few beneficial admission percep-
tions were changed to non-beneficial admission perceptions
when there was a progressive physiologic deterioration, such
as the development of multi-organ failure. This switch in per-
ception in our study was in agreement with that in a previous
study that showed that the deterioration of acute physiologic
state on the third day helped identify non-beneficial care bet-
ter than that on the first day [12].

Critical care physicians often encounter patients of the
indeterminate state group. Thus, it justifies the need for a
trial of therapy [6,12]. In our study, the overall outcomes of
the indeterminate state group were as poor as those of the
non-beneficial admission group. Those perceived as having
an indeterminate state on day 1 but a non-beneficial or ben-
eficial admission on day 3 showed outcomes in agreement
with the day 3 perceptions. However, those perceived as hav-
ing beneficial or non-beneficial admission on day 1 but an
indeterminate state on day 3 showed outcomes similar to the
corresponding original outcomes on day 1. These findings
suggest that critically ill patients with indeterminate prospects
at the outset of ICU treatment may warrant therapeutic trial of
3 days to determine the short-term and long-term prognoses
with better accuracy. In cases where physicians cannot still
make a judgment after the therapeutic trial, the chances for

Acute and Critical Care 2021 November 36(4):351-360
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Table 4. Comparison of the characteristics of the patients according to ICU and 6-month mortalities

ICU outcome 6-month outcome
Characteristics All patients  Survivor ~ Non-survivor P-value  Survivor ~ Non-survivor P-value
(n=210) (n=146) (n=64) (n=91) (n=119)
Age (yr) 64114 64+15 66+13 0.31 64+16 65+13 0.809
Male 139 (66) 96 (66) 43 (67) 0.84 52 (57) 87 (73) 0.015
Underlying disease
DM 66 (31) 45 (31) 21(33) 0.775 31(34) 35(29) 0.155
Hypertension 91 (43) 66 (45) 25 (39) 0.408 41 (45) 50 (42) 0.660
Hepatitis 20 (10) 11 (8) 9(14) 0.138 7 (8) 13 (11) 0.429
Pulmonary tuberculosis 32(15) 19 (13) 13 (20) 0.176 10 (11) 22 (19) 0.134
Malignancy 71 (34) 49 (34) 22 (34) 0.909 18 (20) 53 (45) <0.001
Hematologic 24 (11) 15 (10) 9(14) 0427 7(8) 17 (14) 0.137
Solid tumor 47 (22) 34 (23) 13 (20) 0.634 11(12) 36 (30) 0.002
Liver cirrhosis 17 (8) 10 (7) 7 (1) 0.317 3(3) 14 (12) 0.026
COPD 14 (7) 12 (8) 2(3) 0.236 9(10) 5(4) 0.102
ESRD 9(4) 7 (5) 2(3) 0.725 7(8) 2(2) 0.042
Others 2 (1) 1(1) 1(2) 0.518 0 2(2) 0.507
Reason for ICU admission
Acute respiratory failure 109 (52) 75 (51) 34 (53) 0.815 50 (55) 59 (50) 0.441
Sepsis/septic shock 38(18) 29 (20) 9(14) 0.315 16 (18) 22 (19) 0.866
Postoperative care 16 (8) 16 (11) 0 0.003 10 (11) 6 (5) 0.107
Acute liver failure 13 (6) 8 (6) 5(8) 0.541 5(6) 8(7) 0.714
Hemorrhagic shock 11(5) 7(5) 4 (6) 0.739 4(4) 7 (6) 0.760
Heart failure/ACS 5(2) 1(1) 4 (6) 0.031 0 5 (4) 0.071
Acute renal failure 5(2) 3(2) 2(3) 0.642 3(3) 2(2) 0.654
CPCR survivor 5(2) 1(1) 4 (6) 0.031 0(0) 5 (4) 0.071
For procedure 5(2) 4(3) 1(2) 1.000 2(2) 3(3) 1.000
Acute CVA 2 (1) 1(1) 1(2) 0.518 0 2(2) 0.507
For surgery 16 (8) 16 (11) 0 0.003 10 (11) 6 (5) 0.290
Others 1(1) 1(1) 0 1.000 1(1) 0 0.433
APACHE Il score at ICU admission 259 23+8 2919 <0.001 2319 2619 0.027
Route of ICU admission
GW 122 (58) 83 (57) 39 (61) 0.580 47 (52) 75 (63) 0.098
ER 79 (38) 55 (38) 24 (38) 0.981 40 (44) 39 (33) 0.097
Transfer from other hospital 9 (4) 8 (6) 1(2) 0.282 4(4) 5 (4) 1.000
Day 1 perception of the intensivists
Non-beneficial admission or indeterminate state 44 (21) 18 (12) 26 (41) <0.001 4(4) 40 (34) <0.001
Day 3 perception of the intensivists
Non-beneficial admission or indeterminate state 43 (20) 17 (12) 26 (41) <0.001 4(4) 39(33) <0.001

Values are presented as meanzstandard deviation or number (%).

ICU: intensive care unit; DM: diabetes mellitus; COPD: chronic obstructive pulmonary disease; ESRD: end-stage renal disease; ACS: acute coronary syndrome;
CPCR: cardiopulmonary cerebral resuscitation; CVA: cerebrovascular accident (hemorrhage or stroke); APACHE I1: Acute Physiology and Chronic Health Evaluation
II; GW: general ward; ER: emergency room.

meaningful outcomes are thought to be poor, as in those of the timate of the anticipated survival time of the non-beneficial
non-beneficial admission group on day 1. admission group. They expected those patients to survive for
The intensivists in our study were asked to provide an es- as long as 1 to 6 months. However, no intensivist expected a

Acute and Critical Care 2021 November 36(4):351-360 https://www.accjournal.org 357
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Reason for ICU admission

8.597 (0.818-90.333) 0.073

0.044
0.044
<0.001

9.667 (1.058-88.283)
9.667 (1.058-88.283)
1.094 (1.052-1.137)

Heart failure/ACS

CPCR survivor
APACHE Il score at ICU admission

<0.001 1.037 (1.004-1.071) 0.029

1.074 (1.031-1.118)

Day 1 perception of the intensivists

Intensivist’s perception on admission

<0001  4.983(1.260-19.703)  0.022

11.013 (3.77-32.17)

<0.001

4.865 (2.412-9.814)

Non-beneficial admission or indeterminate state

Day 3 perception of the intensivists

<0001  4.049 (1.892-8.664) <0.001 11.486 (3.919-33.663) <0.001  4.459 (1.162-17.121) 0.029

5.418 (2.645-11.101)

Non-beneficial admission or indeterminate state

=210.

All patients: n

ICU: intensive care unit; OR: odds ratio; Cl: confidence interval; ACS: acute coronary syndrome; CPCR: cardiopulmonary cerebral resuscitation; APACHE: Acute Physiology and Chronic Health Evaluation..

T

survival time of over 6 months. This consequently suggests
that intensivists, at least in our study, perceive that beneficial
admission should ensure at least a 6-month survival. In this
regard, the current statement regarding the appropriate goal
of ICU care [8], defining appropriateness simply as survival
outside acute care settings, may not be precise enough for
individual situations. It also indicates that the perceptions of
intensivists toward the appropriateness of ICU admission are
more consistent with the long-term prognosis than with the
immediate outcomes of ICU admission. Recent studies have
also confirmed that ICU physicians predict a patient’s progno-
sis with a longer view [13].

The current scoring system for critically ill patients provides
information on the short-term mortality rate but has limita-
tions in predicting the patient’s condition in terms of long-
term prognosis and quality of life issues [14-16]. This is where
the role of critical care physicians arise. In this study, when
the intensivists judged the futility of ICU admission based on
their expertise, their perceptions were found to be in good
agreement with not only the short-term but also the long-term
prognosis. These results suggest the possibility that intensiv-
ists’ perceptions can supplement the limitations of the current
scoring system. In other words, the patient’s prognosis should
not be viewed solely based on physiological values, such as the
APACHE 1I score; instead, the intensivist’s perception on fu-
tility should be considered as important. This is because most
ICU physicians inform the family regarding the patient’s prog-
nosis largely based on their professional perception and expe-
rience rather than applying a specific scoring system. The im-
plications of our study are also consistent with existing views
[17]. Meanwhile, considering an example in which human
perception can serve as an objective indicator, such as the in-
tensivist’s perception, when evaluating dyspnea, the patient’s
subjective perception is used as an objective tool, including
the New York Heart Association functional classification [18]
and Medical Research Council dyspnea scale [19,20]. Further,
just as the perception of pain is used as a tool for pain scales
[21], the perception of intensivists can also be accepted as an
important indicator for evaluating the prognosis of patients.

This study has several limitations. First, the study was per-
formed at the medical ICU of a single center, which precludes
the generalization of the findings. In particular, the number of
patients perceived as having non-beneficial admission was too
small to draw a firm conclusion on their characteristics. Sec-
ond, because the intensivists participating in the study have
been practicing for more than 10 years, the perceptions of in-
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tensivists of less expertise and the resultant findings may differ
from those of our study. In this context, since one patient was
judged by only one physician, how consistent the perceptions
for the patient among the intensivists were not investigated.
Finally, the blinding method was not applied in this study, and
the study participants judged and participated in the actual
treatment decision. Therefore, the possibility of affecting the
patient’s prognosis cannot be excluded, though we attempted
to minimize the impact by providing intensive care for the first
3 days with all possibilities open.

In conclusion, this study indicates that the intensivist’s per-
ception toward the appropriateness of ICU admission is quite
consistent with the actual prognosis of the patient, especially
the long-term prognosis. The findings suggest that the inten-
sivist’s perception on medical futility can compensate the lim-
itations of the current scoring system for critically ill patients
and therefore be an important tool in creating a new prognos-
tic model that can predict patients’ long-term outcomes. The
role of critical care physicians can be reflected in the utilization
of limited ICU resources.
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Supplementary Material 1. Questionnaire on the perception of intensivists on the appropriateness of intensive care unit admission

Term Definitions
1) Non-beneficial admission is defined when one of the following three conditions is satisfied: (1) serious underlying disease and

irreversibility; (2) serious neurologic condition; and (3) imminent death within 7 days, which are defined as follows. First, “serious
underlying disease and irreversibility” refers to end-stage disease with no further treatment available. For example, the “serious
underlying disease” is stage IV lung cancer, and “irreversibility” refers to a condition in which there are no more drugs to use to
improve lung cancer or a patient is no longer in a condition to be treated for a disease. Second, a “serious neurologic condition”
is a condition evaluated to have difficulties in achieving recovery of meaningful consciousness in the future owing to serious
neurological damage, such as severe brain injury. Third, “imminent death within 7 days” is defined as a condition in which
death is predicted within a week because the current condition is very severe, and resuscitation is difficult even if intensive care
is received.

2) Beneficial admission is defined when one of the following three conditions is satisfied: (1) a case that does not belong to any of
the three abovementioned non-beneficial states, (2) when it is not expected that the patient would be dependent on life-sustain-
ing treatment, and (3) when the patient is expected to recover after receiving intensive care and discharge from the intensive care
unit (ICU) or the hospital.

3) Indeterminate state is defined when the decision is withheld when a patient’s overall status remains at the boundary between

non-beneficial and beneficial admissions and it is difficult to determine either state.

. Day 1 (ICU admission)

Question 1) According to the abovementioned definitions, do you think this patient’s ICU admission will be beneficial or
non-beneficial? If it is difficult to decide based on the current state alone, please select indeterminate.

1) Non-beneficial

2) Beneficial

3) Indeterminate

Question 2) If you perceived it as non-beneficial, why did you judge it that way?
1) Serious underlying disease and its irreversibility

2) Serious neurologic condition

3) Imminent death within 7 days

I. Day 3 (48-72 hours after ICU admission)
Question 1) According to the abovementioned definitions, do you think this patient’s ICU admission will be beneficial or

non-beneficial? If it is difficult to decide based on the current state alone, please select indeterminate.
1) Non-beneficial

2) Beneficial

3) Indeterminate

Question 2) If you perceived it as non-beneficial, why did you judge it that way?
1) Serious underlying disease and its irreversibility

2) Serious neurologic condition

3) Imminent death within 7 days

Acute and Critical Care 2021 November 36(4):351-360 https://www.accjournal.org



ChangY,etal. Intensivist's perception on admission

T

Supplementary Table 1. Demographics and clinical courses of the patients with changes in perception between day 1 and day 3

Day 1 Day 3 No. Segsge Underlying disease Reason for ICU admission lcgailorgs:dbsg\gzen
Non-beneficial ~ Beneficial 1 M/58  Amyopathic dermatomyositis- Acute respiratory failure d/t  Venous-arterial ECMO d/t
admission admission related organizing pneumonia pneumonia with RV failure  deteriorated RV failure
Bronchiectasis Septic shock d/t perianal — considering lung
abscess transplantation
2 M/[73  AML with persistent disease state Clinically improving state with
after study chemotherapy reduced dose of vasopressor
Beneficial Non-beneficial 1 M/75  Esophageal cancer Acute respiratory failure d/t  Increased oxygen requirement
admission admission (surgery refused) asphyxia with Gl bleeding with severe muscle weakness
s/p induction chemotherapy
s/p definite concurrent chemo-
radiation therapy 3 months ago
—> stable disease with ECOG PS 3
pneumonia twice within the
recent 2 months
2 M/57 Neuroendocrine tumor with For procedure (tracheal Successful procedure and
tracheal invasion, cardiac, liver ~ stent insertion with ECMO  weaning off ECMO but with
metastasis with SVC syndrome  therapy) progressive tumor lysis
syndrome and multi-organ
failure
3 M/73  AML, MO Acute respiratory failure with Progressive septic shock
s/p 2nd chemotherapy 5 days ago ~ septic shock d/t aspiration ~ Severe hypoxemia
ECOG PS 0O pneumonia with colitis Severe intra-abdominal
COPD during chemotherapy hypertension
Hypertension Multi-organ failure
Gout
4 M/80 COPD Acute respiratory failure d/  Deteriorated lung compliance
Atrial fibrillation t pneumonia with COPD  Suspected obstructive
Hypertension aggravation pneumonitis d/t lung cancer

History of pulmonary tuberculosis
History of CABG at 10 years ago

(higher possibility of the
presence of lung cancer)

ICU: intensive care unit; RV: right ventricle; ECMO: extracorporeal membrane oxygenation; AML: acute myeloid leukemia; ECOG PS: Eastern Cooperative Oncology
Group performance status; Gl: gastrointestinal; SVC: superior vena cava; COPD: chronic obstructive disease; CABG: coronary artery bypass graft.

https://www.accjournal.org

Acute and Critical Care 2021 November 36(4):351-360



ChangY,etal. Intensivist's perception on admission IA‘C C

Supplementary Table 2. Expected and actual survival times of the patients perceived as having non-beneficial admission

Characteristics Intensivists (n=22)

Expected survival time on ICU admission n (%)
<1 week 5(23)
1-2 weeks 4(18)
3-4 weeks 7(32)
1-6 months 6(27)
>6 months 0

Actual survival time on ICU admission (day) 12 (4-53)

Consistency between the expected and actual survival times 10 (46)

If discordant, 12 (54)
Expected less 8 (67)
Expected more 4(33)

Difference between the expected and actual survival times
Within 1 week 1(8)
Between 1 week and 1 month 9 (75)
Between 1 month and 3 months 2(17)
Between 3 months and 6 months 0
Between 6 months and 1 year 0
More than 1 year 0

Values are presented as number (%) or median (interquartile range).
ICU: intensive care unit.
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