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Sepsis is an ongoing cause of
mortality and morbidity. More
than a decade ago, a consensus
committee of the American

College of Chest Physicians and the So-
ciety of Critical Care Medicine defined the
disorder as the systemic inflammatory re-
sponse to the presence of infection
which, when severe, is accompanied by
organ dysfunction or hypotension (1).

Despite the progress in early diagnosis
and advanced treatment options (2–4),
severe sepsis continues to be a disease

with a high mortality rate (5, 6). With the
aging of Western populations, the success
in treatment and prevention of previously
lethal cardiovascular and infectious dis-
eases, and improvements in preventive
medicine, the incidence of sepsis and se-
vere sepsis, as a major common pathway
for end-of-life events, has increased (6)
and is expected to increase further.

Patients with severe sepsis comprise
10%–40% of intensive care unit (ICU)
admissions (7). Mortality from sepsis has
recently been shown to be decreasing;

however, despite sophisticated diagnostic
and treatment modalities, severe sepsis
mortality remains unacceptably high (8–
11). The care of patients with severe sep-
sis therefore poses a significant economic
burden on the healthcare system (5, 12).
In the United States, it has been esti-
mated that in-hospital care for these pa-
tients requires an average of 20 hospital
days, involves ICU admission in more
than half of the patients, and results in
hospital costs exceeding $16 billion an-
nually (13). Finally, survivors of sepsis
face a reduced long-term quality of life
(14–18).

Research into the epidemiology of sep-
sis has traditionally focused on short-
term outcome and was conducted mainly
in the United States. Contemporary,
large, population-based nationwide stud-
ies are scarce, and the long-term progno-
sis of severe sepsis was evaluated only in
a small number of studies (17–20).

We conducted a computerized data-
base study of patients hospitalized with
sepsis in the ICUs of seven major tertiary
hospitals in Israel between January 2002
and December 2008. The study goals

Objective: To estimate in-hospital, 1-yr, and long-term mortal-
ity and to assess time trends in incidence and outcomes of sepsis
admissions in the intensive care unit.

Design: A population-based, multicenter, retrospective cohort
study.

Patients: Patients hospitalized with sepsis in the intensive care
unit in seven general hospitals in Israel during 2002–2008.

Interventions: None.
Measurements: Survival data were collected and analyzed

according to demographic and background clinical characteris-
tics, as well as features of the sepsis episode, using Kaplan-Meier
approach for long-term survival.

Main Results: A total of 5,155 patients were included in the
cohort (median age: 70, 56.3% males; median Charlson comor-
bidity index: 4). The mean number of intensive care unit admis-

sions per month increased over time, while no change in in-
hospital mortality was observed. The proportion of patients
surviving to hospital discharge was 43.9%. The 1-, 2-, 5-, and 8-yr
survival rates were 33.0%, 29.8%, 23.3%, and 19.8%, respectively.
Mortality was higher in older patients, patients with a higher
Charlson comorbidity index, and those with multiorgan failure,
and similar in males and females. One-year age-standardized
mortality ratio was 21-fold higher than expected, based on the
general population rates.

Conclusions: Mortality following intensive care unit sepsis
admission remains high and is correlated with underlying pa-
tients’ characteristics, including age, comorbidities, and the num-
ber of failing organ systems. (Crit Care Med 2012; 40:855–860)
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were to estimate in-hospital, 1-yr, and
long-term mortality, and to assess time
trends in incidence and outcomes of ICU
sepsis admissions.

METHODS

The study was approved by the institu-
tional review board of Soroka University Med-
ical Center, Beer Sheva, Israel, and informed
consent was waived. The study included all
adult patients (aged 18 yrs or older) admitted
or transferred to the general, surgical, medi-
cal, or respiratory ICU (but not cardiac ICU)
and diagnosed with sepsis between January
2002 and December 2008 in seven general
hospitals operated by Clalit Health Services
(“Clalit”). Clalit is the major health plan in
Israel with 4 million enrollees. According to
the National Health Insurance Law enacted in
1995, all Israeli citizens and permanent resi-
dents are entitled to universal health insur-
ance and are free to choose among one of four
health plans, which operate similar to Health
Maintenance Organizations in the United
States. In addition to offering primary care
and ambulatory services, Clalit operates eight
general tertiary care hospitals, all of which are
teaching hospitals, with approximately 4,400
beds (including adult ICU beds half of which
are general noncoronary beds). That repre-
sents one third of all acute-care hospital beds
in Israel. These hospitals offer inpatient ser-
vices to all Israeli citizens, regardless of the
health plan in which they are enrolled. Of
these eight hospitals, seven were included in
the present analysis, since one hospital does
not have an ICU. For the present study, the
central data warehouse of Clalit’s hospitals
was utilized. The data warehouse collects data
from all clinical and administrative data sys-
tems, including the admission-transfer-
discharge administrative database, operating
room database, logistics, imaging, laboratory
data, and discharge diagnoses.

Patients diagnosed with sepsis were iden-
tified by searching the Clalit’s database for
admissions with a diagnosis of sepsis (Inter-
national Classification of Diseases, Ninth Re-
vision, Clinical Modification [ICD-9-CM] codes
003.1, 036.2, 038.0–9, 112.5, 785.52, 790.7,
and 995.91–92). This definition has been used
extensively in population-based and hospital-
based studies of sepsis. Furthermore, valida-
tion data suggest a sensitivity of 88% (21), and
positive predictive values of 89% for con-
firmed sepsis, and 98% for severe sepsis (22).
For the purpose of this study, only the first
episode of sepsis that occurred for each patient
during the study period was included. For the
definition of severe sepsis, ICD-9-CM codes
indicative of diagnoses presumed to represent
acute organ failure were applied, as described
by Martin et al (8). These included codes for
respiratory (518.81, 518.82, 518.85, 786.09,

799.1, and 96.7), cardiovascular (458.0, 458.8,
458.9, 785.5, 785.51, 785.59, and 796.3), renal
(580, 584, 585, and 39.95), hepatic (570, 572.2,
and 573.3), hematologic (286.2, 286.6, 286.9,
and 287.3–5), and metabolic (276.2) and neu-
rologic (293, 348.1, 348.3, 780.01, 780.09, and
89.14) organ failure. Patients were classified as
having none, one, two, or three or more failing
organ systems.

The following variables were collected
from the computerized database of Clalit’s
hospitals: admitting department (ICU, internal
medicine, surgery); in-hospital transfers dur-
ing hospitalization (ICU, internal medicine,
other); dates of hospital admission; transfer to
ICU and hospital discharge, or alternatively,
death; site of infection and organisms identi-
fied in blood cultures (according to ICD-9-CM
codes); death date; demographics (age, sex,
ethnicity); all diagnoses during the index hos-
pitalization as recorded by ICD-9-CM; and
Charlson comorbidity index (based on ICD-
9-CM codes of chronic diagnoses, presumably
diagnosed before admission and listed during
hospitalization, automatically calculated
within the computerized database). The pri-
mary outcomes were in-hospital mortality and
long-term survival. Data regarding long-term
survival was available only for Clalit’s enrollees
and retrieved from Clalit’s primary care data-
base. For comparison with the general Clalit
population, age-specific mortality rates for 2010
were retrieved from the same database.

Statistical Analysis

Data analysis was performed using SPSS
version 18 (SPSS, Chicago, IL). Data were
summarized using frequency tables for cate-
gorical variables and summary statistics (me-
dian, mean and SD) for continuous variables.
Categorical variables were compared using
chi-square tests. Continuous variables were
compared using t tests or analysis of variance.
For continuous variables with a non-normal
distribution, comparisons were made using
the nonparametric Wilcoxon rank-sum test.

Long-term survival was compared between
strata of age, Charlson comorbidity index, and
the number of failing organ systems using
Kaplan-Meier’s method. Log-rank test was
used to assess the significance of the differ-
ence in survival. Indirect age adjustment was
used to compare the observed 1-yr mortality
among sepsis survivors to the expected 1-yr
mortality based on rates in the general popu-
lation. p values �.05 were considered statisti-
cally significant for all comparisons. All re-
ported p values are two sided.

RESULTS

During the study period, 27,516 pa-
tients were diagnosed with sepsis. Of
these, 1,091 (4.0%) were directly admit-

ted to the ICU, 2,096 (7.6%) were first
admitted to an internal medicine ward
and later transferred to the ICU, and
1,968 (7.2%) were first admitted to a sur-
gical ward (or the operating room) and
later transferred to the ICU. Overall,
5,155 patients were eventually admitted
to the ICU and included in the study.
These patients comprise 18.7% of the pa-
tients with sepsis. The proportion of pa-
tients admitted to the ICU among patients
with sepsis, severe sepsis, and septic shock
were 3.8%, 29%, and 36%, respectively.
The rest of the patients were treated in
general medical or surgical wards.

Baseline characteristics of the patients
are given in Table 1. The patients’ median
age was 70. Most patients (56%) were
male. The most common comorbidities
were hypertension (50%), chronic isch-
emic heart disease (34%), and diabetes
(33%). Using ICD-9-CM codes, the site of
infection could be identified as pulmo-
nary in 34%, the urinary tract in 12%,
soft tissues in 5%, the gastrointestinal
tract in 4%, and the peritoneal cavity in
12%. In the rest of the patients (33%),
the source of the infection could not be
determined from ICD-9-CM codes. Based
on the algorithm described by Martin et
al (8), 9% had no organ failure, while
31%, 31%, and 30% had one, two, or
three or more failing organ systems, re-
spectively (Table 1).

Over time, the number of sepsis-
related ICU admissions increased linearly
by 37%, from a mean of 49 per month in
2002 to 67 in 2008 (Fig. 1A). The R2 for a
linear association between the period of
admission and the number of admissions
per month was 0.410. During the study
period, the number of ICU beds increased
only by 5% (from 133 in 2002–2005 to
140 in 2006–2008).

No change was observed during the
study period in in-hospital mortality (Fig.
1B), which ranged from an average of
53% in 2002 to 55% in 2008. During the
study period, the mean age slightly in-
creased (64 in 2002 vs. 67 in 2008, p �
.005) while the mean Charlson comorbid-
ity index did not change (4.1 in 2002 vs.
4.2 in 2008, p � .199). The median hos-
pital length of stay decreased slightly
from 24.0 days to 22.5 days (p � .002),
and the median ICU length of stay re-
mained constant at 8.0 days (p � .854).

Data for long-term survival were avail-
able for Clalit’s enrollees only (n � 3999,
77.5% of patients) and are presented in
Figure 2A. The proportion of patients
surviving to hospital discharge in this
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subgroup was 44%. One-year, 2-, 5-, and
8-yr survival rates were 33%, 30%, 23%,
and 20%, respectively. The overall stan-
dardized mortality ratio was 2078%, i.e.,
the observed number of deaths was 21-
fold higher than expected, after adjusting
for age,

We conducted a landmark survival
analysis for Clalit’s enrollees surviving
the acute sepsis episode (n � 1770, 73%
of patients surviving the acute sepsis ep-
isode, Fig. 2B). The age-standardized 1-yr
mortality for out-of-hospital survivors
was compared to that of the general pop-
ulation of Clalit enrollees. One-year mor-
tality rates for ages 18–50 was 9% in
survivors of sepsis compared to 0.11% in
the general population (relative risk �

80). For patients �80 yrs old, it was 42%
in sepsis survivors and 4.5% in the gen-
eral population (relative risk � 9).

We compared long-term survival by
age, sex, underlying comorbidities,
Charlson comorbidity index, and the type
and number of failing organ systems
(Figs. 3–5). Long-term mortality (up to 8
yrs) increased with increasing age (from
43% in patients younger than 50 yrs to
94% in those over 80 yrs, p � .001, Fig.
3). Mortality was similar among males
and females (82% vs. 79%, respectively,
p � .925) and increased with higher
Charlson comorbidity index (from 28% in
patients with a score of 0 to 93% in those
with a score of 6 or higher, p � .001, Fig.
4). When looking at specific underlying

diagnoses, hazard ratios ranged from 1.19
for patients with diabetes (95% confi-
dence interval 1.10�1.29), to 1.25 (1.12–
1.40) for patients with a previous stroke,
1.26 (1.15–1.38) for cancer, 1.27
(1.18�1.37) for hypertension, 1.29
(1.18�1.39) for congestive heart failure,
1.32 (1.22–1.43) for chronic ischemic
heart disease, 1.33 (1.22–1.46) for
chronic obstructive lung disease, 1.35
(1.25–1.46) for atrial fibrillation, and
reached 1.36 (1.25–1.48) for patients with
chronic renal failure (all p values �.001).
Patients with asthma had similar mortal-
ity rates as the overall cohort (hazard
ratio � 0.92, 95% confidence interval
0.76�1.10, p � .33). Finally, mortality
increased with a greater number of fail-
ing organ systems (from 60% in patients
with no failing organs systems to 89% in
those with three or more failing organ
systems, p � .001, Fig. 5). Hazard ratios
were 1.08 for hematologic failure (95%
confidence interval 0.96�1.22, p � .188),
1.17 with neurologic failure (95% confi-
dence interval 1.03–1.33, p � .016), 1.21
(1.09–1.34, p � .001) for metabolic fail-
ure, 1.22 (1.01–1.47, p � .038) for he-
patic failure, 1.26 (1.17–1.36, p � .001)
for acute renal failure, 1.37 (1.26–1.49,
p � .001) with respiratory failure, and
was as high as 1.46 (1.35–1.57, p � .001)
for patients with cardiovascular failure.

DISCUSSION

The present study describes the long-
term outcome of patients with sepsis in
the ICU in seven general hospitals in Is-
rael from 2002 to 2008. The number of
ICU admissions with sepsis increased by
37% over these years, while in-hospital
mortality remained high and unchanged
at approximately 56%. Long-term sur-
vival was poor, reaching 33%, 23%, and
20% over 1, 5, and 8 yrs, respectively. For
certain subgroups, e.g., those older than
80 yrs, having a Charlson comorbidity
index higher than 6, or having three fail-
ing systems or more, 8-yr survival was as
low as 6%–11%.

The median age of patients in the
present study was 70 yrs, much older
than in some series (57–62 yrs in the
studies by Angus et al [5] and Martin et al
[8]), but similar to the range reported by
others (9, 19, 23). Most patients (56%)
were male, in accordance with some se-
ries (5, 19) but not with others (8, 9, 23).
Similar to other series (5, 7, 24), the most
common sites of infection were the lower
respiratory tract, the urinary tract, and

Table 1. Baseline characteristics of intensive care unit sepsis patients, 2002–2008 (n � 5155)

Variable Patient Characteristic
Mean � SD

or n (%)

Age Mean 65.5 � 17.8
Median 70.3
Range 18–110

Sex Male 2904 (56.3%)
Comorbidities Hypertension 2559 (49.6%)

Ischemic heart disease 1750 (33.9%)
Diabetes 1719 (33.3%)
Congestive heart failure 1255 (24.3%)
Atrial fibrillation 1352 (26.2%)
Chronic renal failure 1058 (20.7%)
Chronic obstructive lung disease 927 (18.0%)
Cancer 905 (17.6%)
History of stroke 558 (10.8%)
Asthma 218 (4.2%)

Charlson Comorbidity Index Mean 4.1 � 2.5
Median 4
Range 0–14

Pre intensive care unit length of
stay (days)

None 1091 (21.2%)
Mean 4.0 � 14.3
Median 1
Range 0–238

Site of infectiona Pulmonary 1727 (33.5%)
Urinary tract 639 (12.4%)
Peritoneal cavity 613 (11.9%)
Soft tissues 254 (4.9%)
Gastrointestinal tract 222 (4.3%)
Not stated 2924 (56.7%)

Blood culture Any positive blood culture 1164 (22.6%)
Staphylococcus species 403 (7.7%)
Escherichia coli 163 (3.2%)
Pseudomonas species 158 (3.1%)
Klebsiella species 128 (2.5%)

Number of failing systems 0 473 (9.2%)
1 1580 (30.6%)
2 1571 (30.5%)
�3 1531 (29.7%)

Type of failing systems Respiratory 3606 (70.0%)
Cardiovascular 2473 (48.0%)
Renal 2040 (39.6%)
Metabolic 683 (13.2%)
Hematologic 572 (11.1%)
Neurologic 421 (8.2%)
Hepatic 167 (3.2%)

Septic shock With septic shock 1797 (34.9%)

aSome patients had more than one site of infection.
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the peritoneal cavity. The patients in our
study were much more likely to be diag-
nosed with certain comorbidities when
compared with previously reported stud-
ies (5, 10, 19, 23–25), including arterial
hypertension (50% vs. 24%–35% in pre-
viously published series), ischemic heart
disease (34% vs. 8%–23%), diabetes mel-
litus (33% vs. 12%–28%), chronic renal
failure (25% vs. 5%–7%), and atrial fibril-
lation (26% vs. 10%) (5, 10, 19, 23–25).

The percentage of patients having no
evidence of organ system dysfunction or
one organ system dysfunction in the
present study (9% and 31%, respectively)
was much lower than previously re-
ported, while those with three or more

failing systems (28% of patients in the
present study) were much more common
than previously reported (5, 8, 19, 26,
27). Martin et al (8) reported that 66%–
83% had no evidence of organ system
dysfunction and only 0.5%–2% had three
or more failing organ systems. Other se-
ries (5, 19, 26, 27) focusing exclusively on
patients with severe sepsis (i.e., with at
least one failing organ system), reported
that most patients (58%–81%) had one
failing organ system and only 6%–16%
had three or more failing organ systems.
A possible explanation for these differ-
ences is the shortage of ICU beds in Is-
rael, leading to a situation where only the
sickest patients are admitted to the ICU.
Of note, general medical and surgical
wards in Israel treat patients requiring
both invasive and noninvasive respiratory
support as well as vasopressors (dopa-
mine). It should also be noted that a
do-not-resuscitate policy was not sup-
ported by the Israeli law at the time of the
study and was not a reason for denying
ICU admission.

A steady, linear, 37% increase in the
mean number of admissions with sepsis
per month was noted over the study pe-
riod. Over that period, the number of ICU
beds in hospitals included in the present
study increased only by 5%. Health policy
planners who look for data to guide re-
source allocation to optimize the use of
ICU beds could use some of the data pre-
sented, showing very low long-term sur-
vival for patients older than 80 or with a
high index of comorbidities.

While some of the increase in the num-
ber of sepsis cases is related to the aging of
the population, including the rapid in-
crease in the proportion of the very old, this
fact alone could not account for the degree
of increase noted. The prevalence of co-
morbidities related to sepsis (e.g., cancer,
diabetes) is rising. Similar finding were
previously reported in the United States
(5, 8, 9, 26), Spain (23), and Israel (28).

The in-hospital mortality in our study
(56%) was higher than reported in most
other series, ranging from 34% to 43% in
series focusing on ICUs (5, 11, 17, 20, 23,
24, 27, 29–34). No change over the study
period was observed, in marked contrast
with the literature, which clearly shows a
trend for decreasing case-fatality rate
over time (relative yearly decrease by
2%–5% in several studies) (8–11). Based
on the current data, it is impossible to
state whether the lack of decrease in the
case-fatality rate stems from suboptimal
adoption of specific strategies for treating

Figure 1. Trends in (A) the number of intensive care unit admissions with sepsis (per month), and (B)
in-hospital mortality, by month, 2002–2008.

Figure 2. Kaplan-Meier survival plot for (A) all patients within Clalit Health Services (n � 3999), and
(B) out-of-hospital survivors of the sepsis episode (landmark analysis) among Clalit’s enrollees (n �
1710), 2002–2008.

Figure 3. Kaplan-Meier survival plot, by age,
within Clalit Health Services enrollees (n �
3999), 2002–2008 (p � .001).
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sepsis (e.g., early goad-directed therapy
[3] or recombinant human activated pro-
tein C [35]), the general quality of care in
the ICU (26), or perhaps the low ratio of
ICU-to-general medical beds in Israel,
which is estimated at only 3%. This low
ratio may lead to admitting only the sick-
est of the sick to the ICU. Israeli ICUs
operate at full occupancy, therefore, ad-
missions to the ICU can be delayed and
patients are likely to be discharged too
soon for the same reason. There are no
step-down units in Israel. This means
that the level of care drops precipitously
when the patient moves to the general
ward. In light of this shortage of ICU
beds, the steady case-fatality rate despite

the 37% increase in patient load is some-
what encouraging.

Hospital length of stay in the present
study is quite long (median: 24 days) and
may be related to the delayed discharge of
patients with chronic illness, especially
chronic critical illness, due to a shortage
in long-term care facilities.

One-year mortality was 67%, similar
to the previously reported range of 36%–
72% (17, 20, 24, 27, 29, 31, 33, 34). One-
year mortality for out-of-hospital survi-
vors was 21 times higher than expected
based on data from the general Clalit’s
enrollees’ population, after adjusting for
age. This emphasizes the long-term se-
quelae of hospitalization with sepsis, al-
though adjustment was limited by lack of
data on comorbidities and underlying di-
agnoses of the general population.

Few studies reported on the long-term
survival of sepsis patients (19, 20). Cumu-
lative mortality reported in the present
study is within the range in previously
published series (70% vs. 74%–76% at 5
yrs, 80% vs. 82% at 8 yrs following ad-
mission) (19, 20). Similar to previous
studies, poorer long-term survival was
noted with increasing age, higher Charlson
comorbidity index, and a greater number of
failing organ systems (17, 19, 20).

Several studies have addressed quality
of life following sepsis admission (14–
18). These patients have been reported to
have persisting symptoms, such as dys-
pnea, fatigue, depression and functional
decline (14, 15), work- and daily activi-
ties-related difficulties, and overall lower

perceived health (15–17). A recently pub-
lished prospective study (18) reported an
increased incidence of new cognitive im-
pairment, worsening of existing cognitive
impairment, and an increase in func-
tional disability among survivors of se-
vere sepsis, compared with patients ad-
mitted for other reasons. These
differences persisted for 8 yrs following
sepsis admission. This important aspect
lies beyond the scope of the present
study.

Our study has several strengths, in-
cluding the capture of a large percentage
of the local population, the long-term
follow-up (up to 8 yrs) with virtually no
loss to follow-up for Clalit’s enrollees,
and the large sample size. This study adds
to the knowledge base of health planners
who are posed with hard choices in a
situation where shortage of ICU beds is
an issue.

Our study has several limitations re-
lating to the inability to verify diagnostic
codes for each case. Data regarding co-
morbidities and organ system failure
were based on ICD-9-CM codes deter-
mined from physicians’ diagnoses and are
of limited precision. There is some poten-
tial overlap between the categories of co-
morbidities vs. organ system failure.
Given the shortage of ICU beds, the pro-
portion of patients without organ system
failure (9%) might be an overestimate
(presumably due to coding errors), these
patients were unlikely to be admitted to
the ICU. Similarly, the source of the in-
fection could not be identified from ICD-
9-CM codes in one third of patients.
These difficulties are inherent to the ad-
ministrative nature of the data. Another
limitation is the inability to distinguish
between community- and hospital-ac-
quired sepsis, since the precise date of the
diagnosis is unavailable; therefore, simi-
larly to the previous studies (36), we do
not know if the diagnosis was present at
admission or developed during the pa-
tient’s stay in the ICU. Therefore, we can-
not reliably compare the outcome be-
tween patients directly admitted to the
ICU and those who had delays getting in
from the general medical and surgical
wards, because we cannot distinguish be-
tween late nosocomial sepsis and delayed
treatment of community-acquired sepsis.
Data regarding severity of disease, such
as the Acute Physiology and Chronic
Health Evaluation II or Simplified Acute
Physiology Score I scores, were not avail-
able in this administrative database. We
also were unable to assess whether deaths

Figure 4. Kaplan-Meier survival plot, by Charlson comorbidity index, within Clalit Health Services
enrollees (n � 3999), 2002–2008 (p � .001).

Figure 5. Kaplan-Meier survival plot, by the num-
ber of failing organ systems, within Clalit Health
Services enrollees (n � 3999), 2002–2008 (p �
.001).
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were related to underlying comorbidities
or to the acute event, although when
comparing this cohort with the general
population, the standardized mortality
ratio was significantly elevated. Data re-
garding the therapies used (e.g., ino-
tropes, vasopressors, antibiotics), timing
of therapies, laboratory monitoring, and
timing of the diagnosis of sepsis were not
available. Laboratory results of central
venous oxygen saturation, lactate, and
other physiologic parameters (central ve-
nous pressure, mean arterial pressure)
needed for monitoring the adherence to
the goal-directed therapy were not re-
corded in the database. We were unable
to determine whether these parameters
were monitored more often over the
course of the study and if treatment goals
were met, and cannot correlate these
with mortality trends.

CONCLUSION

To conclude, the number of ICU ad-
missions with sepsis in Israel is rising.
In-hospital and long-term mortality re-
mains high, especially for the elderly
and those with significant comorbidi-
ties or a larger number of failing organ
systems. A severe shortage of ICU beds
may be a contributing factor to these
outcomes. More answers are needed re-
garding various aspects of care for pa-
tients with sepsis and these could be
addressed by a future prospective study
we plan to perform.
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