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Objective: The present study aims to examine the association between admission source and outcomes in surgical ICU
(SICU) patients.
Material and Method: The data in the present report were retrieved from the THAI-SICU database which was designed as
a multi-center prospective observational study. The data were collected at 9 university-based surgical ICUs over 22 months
from April 2011 to January 2013.
Results: The sources of SICU admissions were categorized into operating room (OR) group with 3,238 admissions (69.6%),
emergency room (ER) group with 499 admissions (10.7%), ward group with 825 admissions (17.7%), and other ICUs group
with 90 admissions (1.9%). In view of transfer from other hospitals, the transfer group included 938 patients (20.2%) while
the non-transfer group included 3,714 patients (79.8%). Patients admitted from other ICUs were nearly three-times more
likely to die in SICU (adjusted odds ratio (OR) 2.89; 95% confidence interval (CI) 1.52-5.51, p = 0.001) than those who came
from operating room. However, the ward group still had a high risk to dying (OR 2.49; 95 % CI 1.88-3.30, p<0.001). In view
of outcomes for inter-hospital transfer patients, the transfer group was at greater risk of dying in SICU and had greater risk
of 28-day mortality than the non-transfer group.
Conclusion: Surgical, critically ill patients, who transferred from other ICUs to SICU, have the highest risk of ICU morbidity
and mortality. In addition, ward patients and transfer patients also have high risk of unfavorable outcomes.
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Critically ill patients are at high risk of
death and therefore require intensive care units (ICU)
which can provide the highest level of hospital care.
However, admitted patient outcomes depend on multiple
factors(1-4). One of the most reliable predictors of
outcomes is the ICU admission source. In previous
studies(2-7), an association with mortality has been
correlated with the source of ICU admission. For
example, patients transferred from wards have been
reported with the highest mortality rates compared to
other admission sources(3-5). Nowadays, there is greater

demand for high quality ICU care but at the same
time facilities are faced with a shortage of ICU beds
despite efforts to increase their proportion in
hospitals(8). As a result, some critically ill patients cannot
be provided care in ICU and have to be admitted to
regular wards. Lack of proper care and monitoring of
critically ill patients in regular wards can lead to serious
adverse outcomes, increased mortality and decreased
cost effectiveness(9). Although the concept of early
detection to extenuate serious adverse outcomes in
ward patients has existed for more than a decade(10),
nevertheless, the problem of high mortality rates in
ICU patients transferred from wards is still substantial.
Given limited information available on surgical,
critically ill patients because the previous studies have
mostly been conducted in medical or mixed ICU
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settings(2,11,12), the current study aims to examine the
association between admission source and outcomes
in surgical ICU (SICU) patients.

Material and Method
This report is a subdivision from the THAI-

SICU study database(13) which was designed as a multi-
center prospective observational study. The data were
collected in 9 university-based surgical ICUs over 22
months from April 2011 to January 2013.

All patients over 18 years of age admitted to
general surgical ICUs in 9 university-based hospitals
were recruited to the study. The exclusion criteria
were patients unlikely to obtain advantage from ICU
admission. Patients in surgical ICU can come from a
variety of sources. For the purposes of this study, we
defined patients as in the operating Room (OR) group
if they were admitted to ICU immediately after an
operation, emergency room (ER) group if they were
admitted to ICU after initial treatment in an emergency
room, ward group if they were transferred from a ward
to ICU in the same hospitals and other ICUs group if
they had been transferred from other ICUs in the same
hospital or from other ICUs in other hospitals. Because
the trial was conducted in university-based hospitals
where patients had transferred from community
hospitals, we also classified the patients according to
the transfer condition on admission as transfer group
if they were transferred from another hospital and non-
transfer group defined as patients initially admitted to
a hospital in the study group. In the initial phase of the
study, all patients were admitted to various units in the
hospitals under study (ICU and non-ICU) and finally,
the two groups were admitted to the surgical ICU.

Patient data collection was divided into three
main phases according to the THAI-SICU study(13); on
admission, at discharge and all daily recorded data. On
admission, the admission case record form (CRF) was
used. Demographic data, admission source, underlying
diseases, and diagnosis were recorded. During the
ICU stay, daily CRFs were recorded and patients were
followed until they were discharged from the ICU or up
to 28 days of their ICU admission. These patients were
followed-up to up to 28 days following discharge from
the ICU if they survived.

All patients enrolled in this study completed
the standard informed consent document. The research
proposal and all CRFs were approved by the Thailand
Joint Research Ethics Committees (JREC) as well as
each institution’s Ethics Committee (EC) or Institutional
Review Board (IRB) prior to the collection of any data.

The data were analyzed with the STATA statistical
program, version 11.0 (STATA Inc., College Station,
TX). Descriptive data were reported as percentages in
categorized data and mean + standard deviations (SD)
for continuous data with parametric distribution or
median and interquartile range (IQR) for non-parametric
distribution. Univariable analysis was used to compare
the differences between the groups using a t-test, the
Mann-Whitney U test, ANOVA or Kruskal-Wallis test
for continuous variables at its distribution. The Chi-
square or Fisher exact probability test was utilized for
categorical data. Relationships between predictor and
outcome variables were analyzed with regression
analysis with univariable or multivariable controls.
Statistically significant differences were defined as
p<0.05.

Results
The data collected from 4,652 admissions in

9 university-based surgical ICUs in a 22-months period
were analyzed. The sources of SICU admissions were
categorized into OR group with 3,238 admissions
(69.6%), ER group with 499 admissions (10.7%), ward
group with 825 admissions (17.7%), and other ICUs
group with 90 admissions (1.9%). The majority of the
patients were male in all groups. The age of patients
was recorded in median (IQR) and the difference in
between groups was found to be statistically significant
(p<0.001). In view of severity of disease that was
recorded at the time of admission, there was a significant
difference between groups both in the APACHE II score
(p<0.001) and SOFA score (p<0.001) (Table 1).

The causes of SICU admission were
categorized according to the main problems patients
suffered from as shown in Table 1. Because the survey
took place in SICU, the main reason for admission in
each group was intra-abdominal lesions and the second
most frequent reason was cardiovascular problems.
Hypertension was the main underlying disease present
while second most frequent in all groups was diabetes
mellitus.

Data were also analyzed in view of transfer
from other hospitals (Table 1). The transferred patients
might be initially admitted to a ward, SICU, or set up for
emergency surgery. The transfer group included
938 patients (20.2%) while the non-transfer group
included 3,714 patients (79.8%). The majority of
patients were male in both groups. The data show
the APACHE II score in the transfer group was 13
(9-19) and 10 (6-15) for the non-transfer group. The
causes of SICU admission were similar to those stated
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above as the main cause was intra-abdominal lesion
and the second was cardiovascular problems. The most
common underlying disease was hypertension and the
second was diabetes mellitus in both groups.

The outcomes of interest for this study’s
purposes were ICU morbidity and mortality (Table 2).
The data reveal an ICU mortality rate for the OR group
of 5.1%, the ER group was 14.6%, the ward group 22.6%,
and for the other ICUs group it was 24.4% (p<0.001).
The 28-day mortality was similar to the outcomes of
ICU mortality (p<0.001). Considering levels of morbidity,
in terms of ICU length of stay, hospital length of stay
and days on ventilator, the results show the most
unfavorable outcomes were confined to the other ICUs
group and the ward group. ICU morbidity and mortality
of transfer patients were also analyzed in comparison
with the non-transfer group. The ICU mortality rate
was 17.1% versus 7.7% and 28-day mortality was
22.1% versus 11.7% with the transfer group the higher.
ICU length of stay and ventilator days were also
significantly higher in the transfer group.

Table 3 presents the adjusted odds ratio (OR)
of ICU mortality and 28-day mortality and the adjusted
coefficient for ICU morbidity. All of the results were
adjusted for admission APACHE II score, age, sex, and
admission diagnosis. Patients admitted from other
ICUs were nearly three-times more likely to die in
SICU (OR 2.89; 95% CI 1.52-5.51, p = 0.001) than those
who came from OR, defined as the reference group.
However, the ward group still had a high risk of dying
(OR 2.49; 95% CI 1.88-3.30, p<0.001). The data for
28-day mortality show a high adjusted odds ratio of
the other ICUs group (OR 3.43; 95% CI 1.96-5.99,
p<0.001) and the ward group (OR 2.55; 95% CI 2.02-
3.22, p<0.001). The adjusted coefficient for ICU
morbidity demonstrates that the most unfavorable
outcomes are still confined to the other ICUs and ward
groups, but these outcomes were not consistent with
the ER group. In view of outcomes for inter-hospital
transfer patients, the transfer group was at greater risk
of dying in SICU (OR 1.42; 95% CI 1.09-1.86, p = 0.01)
and had greater risk of 28-day mortality (OR 1.28;
95% CI 1.02-1.61, p = 0.033) than the non-transfer
group. In the adjusted coefficient analysis, the authors
demonstrate the divergent outcomes of the transfer
group.

Discussion
The study has shown the association

between admission source and outcomes. The adjusted
odds ratio of ICU mortality in the other ICUs group is
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Value Adjusted value p-value
(95% CI)

ICU mortality
Previous ICU admission source

OR Reference
ER Odds ratio   1.67 (1.17-2.39)   0.005
Ward Odds ratio   2.49 (1.88-3.30) <0.001
Other ICUs Odds ratio   2.89 (1.52-5.51)   0.001

Transfer from other hospital
Non-transfer Reference
Transfer Odds ratio   1.42 (1.09-1.86)   0.010

Day 28 mortality
Previous ICU admission source

OR Reference
ER Odds ratio   1.58 (1.17-2.14)   0.003
Ward Odds ratio   2.55 (2.02-3.22) <0.001
Other ICUs Odds ratio   3.43 (1.96-5.99) <0.001

Transfer from other hospital
Non-transfer Reference
Transfer Odds ratio   1.28 (1.02-1.61)   0.033

ICU length of stay
Previous ICU admission source

OR Reference
ER Coefficient   1.27 (0.79-1.74) <0.001
Ward Coefficient   2.89 (2.49-3.28) <0.001
Other ICUs Coefficient   4.48 (3.44-5.53) <0.001

Transfer from other hospital
Non-transfer Reference
Transfer Coefficient   1.15 (0.78-1.52) <0.001

Hospital length of stay
Previous ICU admission source

OR Reference
ER Coefficient  -1.24 (-3.38-0.91)   0.258
Ward Coefficient   9.82 (7.98-11.65) <0.001
Other ICUs Coefficient 13.18 (8.06-18.31) <0.001

Transfer from other hospital
Non-transfer Reference
Transfer Coefficient   0.23 (-1.47-1.93)   0.793

Ventilator day
Previous ICU admission source

OR Reference
ER Coefficient   1.52 (0.88-2.16) <0.001
Ward Coefficient   3.06 (2.55-3.57) <0.001
Other ICUs Coefficient   4.55 (3.28-5.82) <0.001

Transfer from other hospital
Non-transfer Reference
Transfer Coefficient   1.28 (0.80-1.76) <0.001

Table 3. Multivariable analysis to determine the risk of admission sources on the morbidity and mortality outcomes

Adjusted from admission APACHE II score, age, sex, admission diagnosis

the highest. In addition, the results found another high
risk group was the ward group and this outcome was

consistent with the preceding studies that described
the risk groups with increased mortality in ICU were
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the transfer group from ward and other ICUs(14). The
reasons why the critically ill surgical patients who were
transferred from other ICUs had the highest mortality
rate in the study were not shown. A likely explanation
for the high mortality of this group may be contained
in specific characteristics of these patients. The other
ICUs group consisted of critically ill patients who
were originally admitted to a medical ICU in the same
hospital who then developed surgical problems during
medical ICU admission and were thus transferred to
SICU, in addition to critically ill surgical patients who
had been transferred to SICU from other hospital ICUs.
The inter-hospital transfer patients who were directly
admitted to SICU were categorized in the other ICUs
group in this study which might have influenced the
outcomes because the transfer process may cause
delays in urgency surgery(7). The available information
indicates that the transfer patients had more
unfavorable outcomes, which harmonizes with the
aforementioned information. The authors demonstrated
that the transferred patients, whether admitted to ward
first then transferred to SICU or directly admitted to
SICU, when compared with non-transfer patients, had
significantly greater ICU mortality, 28-day mortality, ICU
length of stay, and more ventilator days but showed a
non-significant difference in hospital length of stay.

The results of the study reveal interesting
points in comparison with other studies. Previous
studies have mostly conducted their surveys in medical
or mixed ICUs, whereas the study is a multi-center trial
conducted in surgical ICUs, which may explain the
somewhat different character of the study. The
outcomes indicate that the highest risk group for
unfavorable outcomes is the other ICUs group. In our
setting, the primary doctor from the rural hospitals
usually transfers the surgical critically ill patients
directly to the university hospital ICUs for a variety of
reasons such as an urgent need for high risk surgery,
and high risk medical conditions in surgical patients.
As a consequence of having high risk conditions, the
other ICUs patient group was shown to have the highest
unfavorable outcomes; therefore, strategies to improve
outcomes for this group of patients should be
developed. Such strategies referring to ICU admission
source must address several issues such as transfer
protocols to ensure stabilization of patients during
transportation(15), fast track ICU admission(9,16) for early
treatment in severe but reversible conditions, and ICU
care coverage by intensivists(17). Finally, we may apply
this multi-faceted approach in ICU strategies to improve
outcomes of ICU patients in the future.

Conclusion
The present study reveals that surgery on

critically ill patients, transferred from other ICUs to
SICU, have the highest risk of ICU morbidity and
mortality depending on admission source. In addition,
ward patients and transfer patients also have high risk
of ICU morbidity and mortality. This information may
lead to the development of an ICU triage, transfer
system and could be of practical use for an early
warning score especially in countries with limited health
care resources.

What is already known on this topic?
One of the most reliable predictors of ICU

outcomes is the ICU admission source. Patients
transferred from wards have been reported with the
highest mortality rates compared to other admission
sources. Some studies have reported that inter-hospital
transfer patients had worse outcomes than those
admitted directly. However, there is still limited
information on the impact of surgical ICU admission
sources on morbidity and mortality outcomes.

What this study adds?
Critically ill, surgery patients, transferred from

other ICUs to SICU, have the highest risk of ICU
morbidity and mortality depending on admission
sources.
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