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Introduction

Mortality rates are higher in the intensive care unit (ICU) than in other hospital ar-
eas owing to the high severity of patient illness and the need for sophisticated inter-
ventions. Due to the complexity of care in the ICU, medical errors are more likely to
occur, leaving patients more susceptible to experiencing adverse outcomes (1, 2).

Variation in patient case-types, severity of illness and transfer rates unfortunately com-
plicate using a raw mortality rate to compare performance amongst hospital ICUs (3).
The standardized mortality ratio (SMR) is a simple statistical comparison of the ob-
served mortality to the predicted mortality (observed /predicted mortality). A SMR
greater than one reflects higher than expected mortality, whereas a SMR less than
one reflects lower than expected mortality. The SMR was first described in the criti-
cal care literature over 15 years ago, yet it has been reported infrequently, and little
is known about the sufficiency of this measure as a comparative outcome metric (4).

We hypothesized that the introduction of protocolized processes of care in an itera-
tive manner to improve outcomes would be accompanied by a decrease in SMR
for our surgical ICU (SICU) patients. To test this hypothesis, we measured out-
comes in the most recent 2-year cohort of patients admitted to our SICU and also
analyzed the SMR over the last 15 years as a consequence of these interventions.

Materials and Methods

Tufts Medical Center is a 415-bed, level | trauma and tertiary-care medical cen-
ter in Boston, Massachusetts. The Tufts Medical Center SICU is a 10-bed unit
that accepts a diverse cohort of noncardiac surgical patients, including gener-
al surgery, vascular surgery, otorhinolaryngology, orthopedics, neurosurgery, trau-
ma, thoracic surgery, oncologic surgery, and high-risk obstetrical emergencies.

The practice in the SICU over the past 2 decades has evolved with increasing re-
liance on protocolized processes of care, beginning in 1996 with the introduction
of protocols for electrolyte replacement and weaning from mechanical ventilation.

All SICU patients are screened and the data are entered into an ICU data-
base, which has been in place since 1997; this tool is used to catalog admis-
sions and benchmark outcomes in intensive care units around the United States.

From 1997 until 2009, Project IMPACT, a database developed by the Society of Criti-
cal Care Medicine, was used. Severity of illness was quantified using the Simpli-
fied Acute Physiology Score (SAPS) II (5). From March 2010 until the present, a
new semi-automated database, ICUTracker® by Alere™ Informatics Solutions,
(Charlottesville, VA; USA), was installed with the Acute Physiology and Chron-
ic Health Evaluation (APACHE) IV score used to quantify severity of illness (6).

The primary cohort consisted of patients admitted to the SICU from March 2010 through
February 2012. Alongitudinal cohort of all ICU admissions, from 1997 to 2011, was assem-
bled to measure changes in standardized mortality during the most recent 15-year period.

Results

The primary cohort con-
sisted of 1903 admis-
sions to the SICU from
March 2010 to February Trauma
2012; 1799 patients had
complete recorded data
by which to calculate
APACHE |V scores; SMR
scores were calculated
and determined from
this latter cohort. The
patient demographics of
the primary cohort are
listed in Table 1 patients Urology
had a mean APACHE Cardiology
IV score of 49.7 + 26.7.
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ted to the SICU in the
primary cohort, 56.6%
were admitted for medi-
cal management includ-
ing sepsis, 25.9% under-
went elective surgical procedures, and 17.6% underwent emergent surgical procedures.
Figure 1 displays the primary admission services with the geographic source of admissions

listed in Table 2 for the primary cohort. - -

From the SICU, 69.1% were trans-
ferred to the inpatient wards; 12.9%
were transferred to another ICU
within the same institution; 6.2%
were discharged home; 5.3% died;
3.6% were discharged to a rehabili-
tation facility or nursing home; and
1.5% went to the operating room.
Table 3 illustrates discharge informa-
fion in the primary cohort by show-
ing the destination of discharged
patients from the medical center.

Institution of evidenC(-?-based pro-
tocols anq t-he evqutlpn .Of these
programs is illustrated in Figure 2 .
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Figure 1: Patient Distribution by Service
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Figure 2: Changes in Delivery of Care by Protocol
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Figure 3: Comparison of the primary cohort SMR with
SMRs reported from other ICUs in the literature
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In the years 2007 and
2008, for example, crude

hospital mortality was 0
o/ 1996 1998 2000 2002 2004 2006 2008 2010 2012
10.3% in each year, yet

. Figure 4: Standardized mortality in the longitudinal 15 year period.
the respective SMR was 9 Y g yearp

0.73 and 0.57; this illus-
trates that crude mor-
tality and standardized
mortality do not neces-
sarily change in parallel.
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Figure 5 shows the
change in duration of
mechanical ventila-
tion. The combination of
spontaneous  breathing
trial (SBT) coupled with
a daily awakening (DA)
in 2009 led to a decrease 3
in duration of mechani-

cal ventilation that was

both steeper and more

sustained. From 1997-

2008, the average ventilator duration was 5.6 days, in contrast to 2009-2011 af-
ter rollout of the SBT/DA, when it was 4.4 days (depicted in horizontal lines).

Ventilator Duration, d

\Q’g'\ ’\ggg "LQQ’\

Figure 5: Impact of weaning protocols on duration
of mechanical ventilation.

Conclusion

Standardized mortality in an academic SICU was much less than predicted, and declined
in response to a systematic approach using a continuous stream of protocolized prac-
tice changes aimed at improving care, improving communication and decreasing hospital
acquired infections (7). We believe this systematic approach decreased preventable
harm to patients. The SMR can be used to track success when changes in the delivery
of care are made. The ratio should be reported to review performance; however, it must
contain a confidence interval, include a report of the patient case mix and include an
analysis of discharge practices in order to correct for concerns with reporting the statistic.
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