Survival After Long-Term Residence
in an Intensive Care Unit
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A higher mortality trend correlated with increased age and length of stay for medical and
surgical patients in the intensive care unit.

dmission to an intensive

care unit (ICU) is lifesav-

ing for some patients, but

for many, the admission car-
ries high expectations and financial
costs and fails to provide desirable
outcomes. Patients who receive in-
tensive care have a mortality rate of
about 20%, and the costs of this care
comprise about 4% of the U.S. health
care budget.'* In a study of Medicare
recipients, treatment intensity and
expenses increased between the mid-
1980s and 1999 but without any in-
crease in survivorship; per capita ICU
expenses were higher for patients
who did not survive the ICU.? Use
of the ICU in patients’ final stages of
life has increased in proportion since
then, and the demand for critical care
is likely to continue as the relative
proportion of elderly patients in the
population rises.>*’

Physicians and nurses who re-
sponded to a European survey on the
inappropriateness of intensive care
overwhelmingly endorsed the prob-
lems of “too much care” (89%) and
“other patients would benefit more”
(38%).° Receiving terminal care in
the ICU runs counter to the prefer-
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ences of most patients.” Therefore,
the challenges are to define the true
beneficiaries of critical care and to
minimize the discomfort and unreal-
istic expectations of patients who will
not benefit from intensive care.

For ICU patients, morbidity and
mortality depend on the interaction
of an acute insult (or a surgery),
major comorbidities, and physi-
ologic reserve. Aside from those
with objective criteria of extreme
illness, many patients have an inde-
terminate prognosis that is difficult
to reliably predict.®® Several prog-
nostic scores, including the APACHE
(Acute Physiologic Assessment and
Chronic Health Evaluation) and
SOFA (Sequential Organ Failure As-
sessment) scores, have proved useful
in understanding the illness burden
of a population when comparing out-
comes in different ICUs. Yet their use
in assessing the survival of individual
patients has not been advocated.'*"
The utility of such models is further
challenged by the significant differ-
ences in survival between patients
with similar illness scores; by the
sometimes poor applicability of a
model’s derivation cohort to other
ICU populations (surgical in par-
ticular); by cases of huge disparities
between actual and predicted mortal-
ity; and by the periodic need to reca-
librate models according to advances
in care.'*%

Physician intuition regard-
ing prognosis is highly variable. In
a series of medical (floor and ICU)
admissions, resident physician esti-
mates of illness severity and postdis-
charge status were associated with
stepwise differences in mortality
and APACHE scores.?!?> However,
in a pure ICU population, in most
cases seasoned providers could not
accurately predict a patient’s chance
of survival.”® Physicians are likewise
poor in predicting family preferences
regarding aggressive care vs alterna-
tives, and often, survival is couched
in terms of ICU survival, which for
family members may not be as mean-
ingful as long-term survival or func-
tional recovery. Further, quality of
life and patient preferences are not
discussed in most cases, even those
associated with poor outcomes.*
There also is a large amount of het-
erogeneity in the end of-life care
of ICU patients. For example, car-
diopulmonary resuscitation was
attempted in up to 70% of dying pa-
tients in some ICUs and in as little as
4% in other ICUs.” Thus, the limita-
tions of predictive models, combined
with misperceptions of patient prefer-
ence, poor communication, and local
traditions, lead to aggressive care
being given to patients who might
not benefit from or desire such care.

It has been stated that the trajec-
tory of most critical illness is unclear
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enough so that patients should be ad-
mitted to the ICU for a trial of ther-
apy, and that in outcome predictions,
the response to intensive treatment
may be more useful than laboratory
and other data comprising illness se-
verity scores.'>?® However, there is
no consensus as to what constitutes
a trial of intensive care therapy—vs
a round of chemotherapy, a course
of antibiotics, or a palliative ileos-
tomy—yet this is the basis of many
ICU admissions. Slight corrections
in laboratory or physiologic findings
often lead to continuation of aggres-
sive care, often without any discus-
sion of expected outcomes and the
process of identifying and caring for
patients who do not respond to ther-
apy. Intensive care also may be pro-
longed because of several medical,
personal, and social factors (Table 1).
At best, deciding how long to pro-
vide intensive care involves a synthe-
sis of information about the trajectory,
physiologic reserve, beliefs, values,
and preferences of the patient. Any
or all of these elements may not be
known to the care decision-makers.
The authors conducted a study to
determine whether a particular du-
ration of care exists that represents
a reasonable trial of therapy. As the
VA Palo Alto Health Care System
(VAPAHCS) ICU treats both medi-
cal and surgical patients, the authors
were able to compare these subpopu-
lations’ outcomes while providing the
same standard of care. They analyzed
the aggregate of patients as well as the
medical and surgical subpopulations.

METHODS

The VA Research and Development
Committee and the Stanford Panel
on Human Subjects approved the
authors’ data collection and report-
ing. The study was conducted at
the 15-bed mixed-medical/surgical
VAPAHCS ICU. Analyzed data were
drawn from all patients admitted

during a 19-month period (July 14,
2008, to January 28, 2010). A serial
log was used to prospectively capture
basic data regarding each admission.
Medical patients received care from
the ICU service, and surgical patients
were comanaged by the surgical and
ICU teams.

A mortality database was con-
structed with data from the Decedent
Affairs Office and from the national
VistA database. The data included all
deaths recorded either inside or out-
side the hospital or systemwide nurs-
ing facility. Mortality reported in the
Computerized Patient Record Sys-
tem (CPRS) was queried further for
patients with a length of stay (LOS)
of more than 14 days.

Statistical Analysis

Calculations were based on denom-
inators of individual patients or on
number of admissions. All mortality
calculations were based on a denomi-
nator of individual patients. For mor-
tality analysis, only the last admission
was included, unless a patient sur-
vived a full year between admissions.
The Kruskal-Wallis test for nonnor-
mally distributed data and the Dunn
posttest for multiple comparisons
were used for continuous variables
(eg, age, LOS, risk scores); the Fisher
exact test was used for categorical
data; and the log-rank test was used
to compare survival curves. For all
analyses, P < .05 was considered sta-
tistically significant.

Mortality and Functional Status
Mortality risk scores on ICU admis-
sion were calculated with the Mor-
tality Prediction Model-Admission
IIT (MPM-III), using data from
the CPRS. Specifics on this calcula-
tion are described in the eAppendix
(available at www.fedprac.com).
Current survival status of patients
who were in the ICU more than
14 days was determined from the

Table 1. Typical Reasons for
Prolonging Intensive Care

Clinically significant signs of recovery

Perceived signs of recovery

Uncertainty, or lack of clear prognostic
information

Provider preference

Assumed patient/family preference

Family fear of giving up or “pulling the plug”

Patient preference to do everything

Explicit or implied contract between patient
and physician to do everything

Secondary gain from patient’s vital status

Staff avoidance of difficult conversations,
facing poor prognosis

Staff turnover, preservation of status quo,
“let me try to save him”

Religious beliefs about medical care

CPRS and telephone discussions
with the patient or with relatives.
Functional status was evaluated
with the 36-Item Short Form Health
Survey (SF-36), which has been
used in comparable studies.?”*® Dis-
position at 6 months and 1 year was
established by inspecting the CPRS
for dates corresponding to these
exact periods. For example, a patient
in the hospital about 1 year after ICU
discharge would be considered to be
at home if discharged 1 day before
the 365-day anniversary. In a few
cases, progress notes indicated that
the patient was receiving around-the-
clock nursing care at home; in the
analysis, these cases were included
with those of patients known to
be in traditional nursing facilities.
In cases in which the CPRS lacked
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ICU LONG-TERM RESIDENCE SURVIVAL

Table 2. Analysis of Intensive Care Unit Occupancy

Admissions
Type Patients Medical | Surgical | All | Bed Days
Single admission (event %) 864 293 (33) 571 (66) | 864 4,897
Multiple admissions (event %) 112 74 (30) 175 (70) | 249 1,611
Single admission, % 88 82 76 77 75
Multiple admissions, % 12 18 24 23 25

Table 3. Cumulative Mortality of ICU Patients Up to 1 Year

After Discharge

Mortality, n (%)
RR?
Interval Medical Surgical All (Medical vs Surgical)
InICU 36 (11.0) | 14(2.1) 5.1 2.3
30 d after discharge 77 (23.5) | 25(3.9) 10.4 2.6
1y after discharge 129 (39.4) | 81(12.9) 21.5 24

Abbreviations: ICU, intensive care unit; RR, relative risk.
aMedical and surgical mortality rates were compared with Fisher exact test. All P < .0001.

mortality information, the patient
was presumed to be alive even if
there were no records of clinic visits
or other medical attention. Serial ad-
mission data from a mixed-medical/
surgical ICU were collected over a
19-month period (July 14, 2008, to
January 28, 2010) and analyzed.

RESULTS

The final data set consisted of 1,113
admissions and 976 patients (one-
third medical, two-thirds surgical).
In this cohort, 12% of all patients
studied were readmitted to the ICU
at least once, and 12% of all ICU ad-
missions were repeat admissions. The
medical/surgical proportion was sim-
ilar for readmitted patients. Demo-
graphics and other data are available
in eTable 1 at www.fedprac.com.

Length of Stay

The distribution of all patients by
LOS in the study period is shown
in eFigure 1A (available at www.
fedprac.com). Data are skewed
rightward toward longer LOS. The
median LOS of 3 days for the en-
tire population differed according
to specialty, with a median of 3 days
for medical patients (interquartile
range, 2-7 days) and a median of
2 days for surgical patients (inter-
quartile range, 1-5 days; P < .01 for
medical vs surgical patients).

The LOS differed between 1CU
patients admitted for the first time
and those readmitted within the
19-month study period. For both
admission categories, LOS was lon-
ger for medical patients than for
surgical patients. However, there

were no significant differences be-
tween percentages of medical and
surgical patients who were readmit-
ted (Table 2). Despite comprising
about 12% of the population, pa-
tients with more than 1 admission
accounted for 23% of admissions
and 25% of all bed occupancies dur-
ing the study period.

Figure elB (available at www.
fedprac.com) shows ICU bed oc-
cupancy for different LOS inter-
vals (calculated as bed days) and
indicates that despite accounting
for a small percentage of admis-
sions, patients with long LOS ac-
counted for a significant portion
of total occupancy (32% for more
than 1 month, 45% for more than
14 days). The medical and surgi-
cal contributions of these long-LOS
patients were about equal. The fig-
ures indicate that more than half of
medical ICU patient occupancy in-
volved LOS of more than 14 days,
while surgical patients tended to have
shorter LOS.

Mortality

Of all the patients in this study, 5.1%
died in the ICU; the mortality rate
was 11% for medical patients and
2.1% for surgical patients. Thirty days
after discharge, overall mortality was
10.4%, or 23.5% for medical patients
and 3.9% for surgical patients. Finally,
1 year after discharge, mortality rates
were 21.5% (overall), 39.4% (medi-
cal patients), and 12.5% (surgical
patients) (Table 3). Survival curves
demonstrated the difference between
medical and surgical patients at
30 days and 1 year (Figures 1A &
1B).

Impact of LOS on Mortality

One-year mortality was 17% for
patients who were in the ICU less
than 14 days and 40% for those in
the ICU more than 14 days (relative
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risk [RR] = 2.35; P < .01) (Table 4).
In the under-14-days group, mortal-
ity was significantly higher (RR = 3.3;
P <.0001) for medical patients (33%)
than for surgical patients (10%). A sig-
nificant association between LOS and
mortality was found for admissions of
0 to 7 days (* = 0.63; P < .05) and up
to 6 weeks (r* = 0.88; P < .01) (Fig-
ures 2A & 2B). At each LOS, mortal-
ity was significantly higher for medical
patients than for surgical patients.
Survival curves of both medical and
surgical patients with LOS of 0 to
7 days, 8 to 14 days, and more than
14 days showed a similar significantly
higher mortality rate associated with
longer ICU duration (Figures 3A
& 3B).

Mortality also was higher in pa-
tients with more than 1 ICU ad-
mission. For the aggregate of ICU
patients, readmission status was
significantly associated with a 10%
increase in mortality. For both
single- and multiple-admission sta-
tus, the mortality rate was 2.5-fold
higher for medical patients than
for surgical patients. The increased
mortality associated with readmis-
sion status was not significantly
different for either medical or surgi-
cal patients analyzed as subgroups
(eAppendix Table, available at www.
fedprac.com).

Impact of Age on Mortality

Figures 4A and 4B shows 30-day and
1-year mortality associated with age;
regression analysis indicated that
age is an independent predictor of
ICU mortality. For 30-day mortal-
ity, increased age was positively as-
sociated with mortality in medical
patients but not in surgical patients
(r* = 0.91; P < .0001). Age had a sig-
nificant impact on 1-year mortality
for both medical and surgical patients
but less so in the latter (r* = 0.95
and 0.65, respectively; P < .001 for

ICU LONG-TERM RESIDENCE SURVIVAL

Figure 1A. 30-Day Survival of Medical vs Surgical ICU Patients
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Figure 1B. 1-Year Survival of Medical vs Surgical ICU Patients
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Abbreviations: ICU, intensive care unit; LOS, length of stay.
For each LOS, mortality of medical patients was significantly higher, with 30-day hazard ratio of 7.1,

and 3.8 for 1 year (P < .001 by log-rank test for both).

both). Although increased mortality
was associated with both LOS and
age, there was no clear association
between the latter 2 variables.

Survival of Chronic Critical lliness

As eTable 2 (available at www.
fedprac.com) shows, 21.5% of all
patients died either in the ICU or

within the first year after ICU dis-
charge. To evaluate the survival
of chronic ICU residence, the au-
thors performed a detailed analysis
of functional status and mortality
of patients with LOS of more than
14 days. Seventy-one patients fit
that profile (their mean LOS was
41 days; median, 28 days). Of these
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Table 4. Impact of Prolonged LOS on ICU Patients’ 1-Year

Mortality?
1-Year Mortality, %
LOS, d Medical Surgical All Medical vs Surgical
<14 33 10 17 RR = 3.3 ( P<.0001")
>14 50 29 40 NS
RR 1.5 2.9 2.35 =
(NS) (P<.01Y) (P<.01%)

Abbreviations: ICU, intensive care unit; LOS, length of stay; NS, nonsignificant; RR, relative risk.
aRight column indicates differences between medical and surgical patients; bottom row indicates RR

and LOS difference.
°P < .01 by Fisher exact test.

patients, 11 died in the ICU, and
another 17 died within 6 months
(including 2 in a stepdown unit
and 7 in hospice). Overall, 28 (39%)
of the 71 patients died either in the
ICU or within 6 months (35% ag-
gregate, 53% of medical patients,
and 27% of surgical patients in
ICU > 2 weeks). Another 8 patients
(11%) died between 6 and 12 months
after discharge. One-year mortality
among patients in the ICU more
than 14 days was 40% overall, 50%
for medical patients, and 29% for
surgical patients—or twice that
predicted by the MPM-III model,
which figured mortality rates of 25%
and 12% for medical and surgical pa-
tients, respectively. In this cohort, the
mean MPM-III score was 18.6% for
1-year survivors and 29.3% for non-
survivors (P = .016, Mann-Whitney
U test). Mortality was associated
with a trend toward higher MPM-III
scores in both medical and surgical
patients but did not reach statistical
significance.

Of the cohort patients who lived
at least 6 months after ICU discharge,
45% were still in a hospital or were
in a nursing facility at 6 months. Of
the patients who lived at least 1 year,
33% were still in a hospital or were

in a nursing facility (Figure 5). At
1 year, mean age was 63 years for sur-
vivors and 69 years for the deceased
(P < .01 by Student t test). There were
no significant associations among age,
LOS, and nursing facility residence at
1 year. Compared with surgical pa-
tients, a larger percentage of medical
patients required skilled nursing at
1 year (RR = 1.95; P = .042 by Fisher
exact test).

Quality-of-Life Survey

The authors successfully contacted
32 of the 39 patients who lived at
least 1 year after discharge after an
ICU stay of more than 14 days. The
subgroups’ median SF-36 scores
were similar: 57 for medical patients
and 51 for surgical patients. These
average scores over 8 domains are
similar to those reported by Graf and
colleagues for 9 months after ICU
discharge (53.7) and are lower than
the normative data reported by those
authors for the German population
(mean, 66.5).%

DISCUSSION

The goals of the present study were
2-fold—to gain a better understand-
ing of the survival and functioning
of patients after ICU residence and

to define what may constitute a trial
of therapy in ICU, or specifically to
determine whether there is a partic-
ular ICU interval or point at which
further care fails to improve survival.
The study also compared medical
and surgical subpopulations.

The main finding of this study
was a 4-fold difference between ICU
mortality and 1-year mortality. This
mortality increase occurred in both
medical and surgical patients, but
there were large differences in mag-
nitude between these groups. The
survival rates generally were better
than those of other general inten-
sive care populations, though such
a comparison should be made with
caution, as survival differs by coun-
try, population, admitting practices,
and a variety of other hospital charac-
teristics.’**! Although some findings
of the present study may relate to its
largely male U.S. veteran population,
the authors believe they have pro-
vided a data-collection-and-analysis
model that can be used by any hos-
pital trying to understand the course
and outcome of its ICU patients and
recognizing the value of this knowl-
edge in discussions on goals of care.

Mortality and LOS

As each interval of ICU residence was
associated with a stepwise increase
in mortality, there was no clear cutoff
for diminishing return. To create a
reference point, the authors analyzed
the data of patients who were in an
ICU more than 14 days—thinking
that this duration may represent an
outer limit of a reasonable trial of
therapy and a measure that probably
distinguishes acute from chronic
critical illness.>? Use of this interval
represented a conservative approach,
as only 6.5% of the patients in this
cohort had a LOS of more than
14 days. This small percentage of
patients accounted for 45% of total
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Figure 2A. Association Between LOS

and Mortality (Days)

Figure 2B. Association Between LOS

and Mortality (Weeks)
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Abbreviation: LOS, length of stay.

Data from medical and surgical patients were stratified according to LOS and assessed for 1-year mortality. 2A, Data for patients staying in the ICU for
1 week or less. Increasing LOS correlated with higher mortality in surgical but not medical patients (r = 0.92 and P =.0031 by Pearson test).
2B, Similar data for LOS out to 6 weeks; LOS of both medical and surgical admissions correlated with a higher mortality ( = 0.93 and 0.87 for medical and

surgical patients respectively, P = .0075 and P =.024).

bed occupancy in this study and 54%
of all medical bed occupancy. In the
more-than-14-days group, mortality
was 37.5% for surgical patients and
46.3% for medical patients. Thus,
LOS may be a dynamic measure of
physiologic reserve and disease
severity—reflecting variables such
as response to therapy, severity
of comorbidities, resistance to
new problems, and rebound from
chronic stress, inflammation, and
catabolism. This view is supported
by the nearly 2-fold higher mortality
in medical patients and nearly
3-fold higher mortality in surgical
patients in comparison with MPM-III
predictions.

Twelve percent of all patients were
admitted to ICU multiple times, and
these admissions accounted for 25%
of all bed occupancies. Multiple ad-
missions indicate a high disease bur-
den or a low physiologic reserve that
prevents full recovery from critical

illness. As mortality was higher in pa-
tients with multiple admissions, ICU
readmission should be regarded as a
marker for poor overall recovery and
should prompt consideration of both
initial discharge criteria and trajec-
tory as well as goals of care.

Medical vs Surgical Patients

In this cohort, medical and surgical
patients were distinguished on
several grounds. Despite the similar
mean age of these subpopulations,
medical patients had longer LOS
and higher short- and long-term
mortality. These findings are not
surprising, as medical patients
in the ICU have high rates of end-
stage disease, malignancy, and
high comorbidity burden and are
often admitted to have potentially
life-ending conditions stabilized.
Surgical patients generally are
selected on their ability to withstand
major systemic perturbations—

palliative and emergency operations
excepted—and generally have
medical conditions optimized
before surgery. As the expectation of
postoperative survival likely biases
clinician behavior toward aggressive
care, some short-term survival may
reflect this behavior.

In contrast, such biased behav-
ior is not an issue in 1-year survival,
which instead accurately reflects
underlying health. The different
slopes of medical and surgical pa-
tients on age-vs-mortality in Fig-
ures 4A & 4B indicate the different
physiologic makeups of these ICU
patients. With short and long LOS
compared, the difference between
surgical and medical patients in the
ICU is striking: Sixty-one percent
of all surgical bed days vs 45% of all
medical bed days are for LOS less
than 14 days. Nevertheless, chronic
critical illness has a significant im-
pact on both medical and surgical
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Figure 3A. 1-Year Survival of Medical Patients

at Different ICU LOS

Different ICU LOS

Figure 3B. 1-Year Survival of Surgical Patients at
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Abbreviations: ICU, intensive care unit; LOS, length of

stay.

Survival curves of medical (3A) and surgical (3B) patients residing at 1, 2, and more than 2 weeks in the ICU are compared. Each group showed a significant
trend for poorer survival at longer LOS (P < .01 for medical patients and P < .001 for surgical patients by log-rank test).

patients and tends to equalize some
of the survival differences between
these groups. These populations
had similar ICU readmission rates
as well as similar higher mortality
rates for LOS of more than 14 days
and especially for LOS of more than
1 month. With longer LOS, the
survival curve of surgical patients
begins to resemble that of medical
patients—suggesting that the phe-
notype of chronic critical illness
becomes the dominant force influ-
encing survival and function (Fig-
ures 3A & 3B). Indeed, for surgical
patients, the highest mortality cat-
egories were ICU readmission and
LOS of more than 30 days.

The mortality rate was signifi-
cantly lower for surgical patients
than it was for medical patients at
all intervals studied, with the larg-
est separation in the short-term
categories of ICU and 30-day mor-
tality. The post-ICU mortality rates
for medical and surgical patients are
similar to those reported in several
other studies, including a study of

veterans.'*16333* Among the pres-
ent patients with LOS of more than
14 days, surviving surgical patients
were significantly younger than
nonsurviving surgical patients and
both surviving and nonsurviving
medical patients.

The few SF-36 responses collected
revealed no differences between med-
ical and surgical patients.

A Trial of Therapy

The present data are useful in de-
scribing the landscape of post-ICU
survival to patients and their fami-
lies. The data demonstrated a higher
mortality trend that correlated with
increases in age and increases in ICU
duration and readmission. Within
this continuum, there was no break
point at which survivors and non-
survivors clearly separated. The data
therefore lack a boundary that can be
used to define a trial of therapy. How-
ever, the added risks of age and re-
covery longer than 1 week are clear
and should be included in care deci-
sions. The generally better survival of

surgical patients (nearly all of whom
had elective surgery) in comparison
with medical patients suggests these
populations should be considered
separately.

In the absence of a point distin-
guishing survivors from nonsurvi-
vors, the authors performed a more
detailed analysis of patients in the
ICU for more than 14 days to pro-
vide some perspective on health care
dependence in the subsequent year.
That ICU survival does not necessar-
ily equate to overall survival and in-
dependence long after ICU residence
is an important matter for patients
and families to consider when mak-
ing decisions about critical care resi-
dence. The 14-day LOS data, though
using a fairly arbitrary time point,
suggest that patients who cannot
recover from critical illness in less
than 14 days should be advised of
the range of short- and long-term
mortality and the likelihood of
high dependence on medical care
within the subsequent year.

The concepts of hospital-dependent
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Figure 4A. 30-Day Mortality According to Age

Figure 4B. 1-Year Mortality According to Age

60 - L] 80 ]
A Surgical A Surgical
i 60 7 ® Medical
40 | Medical .
= =
= " 2 40 s "
=] [ <
< =
o o |
= 20 =
" 20 | 4
|
[ ] u A A
A
0 x T = T T T T 1 0 A T T T T T 1
40 50 60 70 80 90 100 40 50 60 70 80 90 100
Age,y Age,y

Thirty-day (4A) and 1-year (4B) mortality associated with 10-year age intervals plotted at their midpoint. Ages 70 to 80 are shown as 5-year intervals to improve
visibility in this range. In cases of more than 1 admission for a given patient, only the most recent was included in the analysis.

patient and persistent inflammation,
immunosuppression, and catabolism
syndrome have been introduced to de-
scribe the condition of progressive
deterioration and inability to regain
full independence after illness.??3°
These illness patterns deserve at-
tention in prognosis discussions.
The present study focused not on
ICU survival but on 1-year mortal-
ity and functional independence,
and it is these longer term out-
comes that critical care profession-
als should consider. Intensive care
units are successful in improving
short-term survival, but a long line
of successful ICU discharges may
lead an intensivist to think that
longer term survival is important
as well and convey this impression
to patients and their families.

Study Strengths

This study is one of a few to investi-
gate the short- and long-term survival
of an unselected cohort of critically ill
patients and is unique in its inclusion
of both medical and surgical patients
receiving care in the same environ-

ment. Medical and surgical patients
have different survival profiles that
may nhecessitate separate studies of
these subpopulations. However, the
finding of different survival profiles
under the same care highlights the
intrinsic differences between these
groups. Use of a 1.5-year study pe-
riod allowed the authors to capture
ICU patients with long LOS and to
include multiple episodes of care
provided by more than 10 differ-
ent attending physicians. Therefore,
these data likely were not influenced
by any rare events or idiosyncrasies
in practice styles. Further, the same
teams of physicians and nurses cared
for all the medical and surgical pa-
tients, and all unit-based protocols
and quality improvement activities
were applied to all patients.

Study Limitations

The intensive care patients come
from a large catchment area; how-
ever, conditions seen in tertiary re-
ferral centers, such as bone marrow
transplants, cerebrovascular, trans-
plant surgery, and ventricular-assist

devices are not represented in this
population.

In this study, bed days were used
as a crude measure of care burden.
From a nursing perspective, how-
ever, the workload may be higher
with quick-turnover beds than with
long-term residents. On the other
hand, long-term ICU residents are
visited by multiple consultants
and receive a much larger set of
interventions, including weeks of
ventilation and hemodialysis, line
changes, and family meetings. A
comparison of the costs involved for
different ICU subpopulations would
add valuable information to this dis-
cussion.

The authors took a conservative
approach in establishing the mortal-
ity and residence of patients 1 year
after their ICU stays. At 6 months,
1-year patients without evidence of
hospital or nursing facility residence
were assumed to be home. In reality,
nearly all these patients had multiple
admissions or emergency department
stays, or there was other evidence of
intensive care. Some patients who
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Figure 5. Outcomes of Patients in Intensive Care Unit > 14 Days
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were assumed to be home may have
left the area and become untrace-
able. All estimates of care depen-
dence and mortality should therefore
be considered minimums. The au-
thors cannot envision how any of
their estimates could overstate the
morbidity and mortality.

The concept of hospital depen-
dence is applicable to the majority
of the ICU survivors, though the
authors did not attempt to create a
quantitative measure of this status.*
Another study limitation is that ab-
sence of hospitalization does not
equal functional independence. A
better definition of this status, and
its application to a broad spectrum
of LOS, would be a valuable adjunct
to ICU decision making.

The convention by which the
authors considered the first day of
their study period a “fresh slate”
did not adjust for the situation that

some first admissions actually were
readmissions. Assuming the va-
lidity of the finding that readmit-
ted patients had a higher burden
of morbidity and mortality, mis-
classification of admission status
would tend to inflate the mortality
of single-admission patients and
minimize the magnitude of the dif-
ferences found in this study. Simi-
larly, an admission near the end of
the study period may have been
analyzed as a single admission, even
if the patient was readmitted and
died the next year. The latter situa-
tion also would tend to inflate the
mortality of the single-admission
category. None of these possible
mathematical errors negates the fact
that a second ICU admission should
be regarded as a marker for poor
recovery.

A more accurate estimate of
short- and long-term prognosis

likely can be obtained by examining
laboratory studies and interventions
such as vasopressors, dialysis, and
ventilation at defined time points.
Although the authors did not at-
tempt it, development of such a
model would be a valuable under-
taking. They focused on describing
the expected course of ICU patients
and determining what patterns
emerged from care duration. As this
study found that the prognosis for
long-term ICU residents remained
guarded a long time after discharge,
survival models of patients with
1- to 2-week ICU residences likely
would be valuable in clinical deci-
sion making.

A quality-of-life survey was
administered only to patients in
the ICU longer than 2 weeks. This
limited study was conducted to
explore the feasibility of assessing
outcomes other than survival and
to determine the staffing require-
ments needed to research this fur-
ther. A more meaningful analysis
would come from a broader analy-
sis of scores from 3 or 4 different
ICU lengths of stay.

Clinician and family behavior
can influence some of the outcomes
measured in this study—particu-
larly in cases in which an illness
is poorly characterized and an evi-
dence basis for decision making is
lacking. In these situations, values
and individual clinician judgment
likely predominate, possibly intro-
ducing variability to care duration.
Nevertheless, cumulative mortality
1 month or more after ICU resi-
dence would eliminate biased clini-
cian behavior. The heterogeneity of
care providers’ and families’ deci-
sion making, captured in this analy-
sis, likely is a normal phenomenon
that should help inform physicians’
understanding of prolonged ICU
residence. @
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