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     Severe sepsis and septic shock are associated with 
signifi cant morbidity and mortality.  1   Early goal-

directed therapy (EGDT), a strategy of early hemo-
dynamic optimization that targets central venous 

pressure (CVP), mean arterial pressure (MAP), and 
central venous oxygen saturation (Scv o  2 ) goals, 

reduced mortality when implemented in the ED of 
a single center.  2   Several observational studies have 
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selected based on previous literature,  11,13-15,25-28   biologic plausibil-
ity, and/or consensus opinion of the investigators based on their 
clinical experience. Candidate risk factors were not meant to be 
exhaustive; to minimize potential type 1 error, patient factors 
were limited to sociodemographic factors and factors that could 
alter the perceived risk-to-benefit ratio of initiating EGDT 
(eg, less severely ill patients may not have EGDT initiated). Acute 
Physiology and Chronic Health Evaluation (APACHE) II score 
was calculated based on initial variables obtained in the ED.  27   
Consistent with the APACHE methods,  27   organ dysfunction was 
categorized as absent if unmeasured. Our assessment of clinician 
factors was limited to the attending physician.  28   

 Using a predrafted case report form, three trained investiga-
tors recorded the relevant patient, clinician, and organizational 
data from the EMR. ED therapies, including EGDT interven-
tions and resuscitation end points (eg, Scv o  2 ), were also recorded, 
as was mortality. Each case was assessed by a second investigator 
for completeness and accuracy. 

 Outcomes 

 The primary outcome was the noninitiation of EGDT. EGDT 
initiation was defi ned as the measurement of Scv o  2  via CVC in 
the ED. Scv o  2  was the resuscitation end point that distinguished 
the EGDT group in the trial by Rivers et al  2   and its measurement 
has been used to defi ne EGDT initiation previously.  20   EGDT was 
categorized as initiated in 13 patients in whom Scv o  2  was mea-
sured via preexisting CVC (eg, peripherally inserted central cath-
eter). The secondary outcome was EGDT completion. EGDT 
was completed if the following targets were achieved in the ED: 
CVP  �  8 mm Hg, MAP  �  65 mm Hg, and Scv o  2   �  70%.  2,9,20   

 Statistical Analysis 

 Comparisons between patients in whom EGDT was and was 
not initiated were tested using the Student  t  test or Wilcoxon 
rank-sum test for continuous variables or the  x  2  statistic or Fisher 
exact test for categorical variables. We used the nonparametric 
test for trends across ordered groups and the Mantel-Haenszel 
statistic for stratifi ed analyses. 

 Multivariable logistic regression was used to adjust for poten-
tial confounding and the results are presented as adjusted odds 
ratios (OR) with 95% CI. Separate models were created for 
patient and organizational factors. Candidate risk factors for the 
noninitiation of EGDT were included in the models if the  P  value 
was  ,  .20 in univariate analyses. Potential confounders, including 
attending information, were added one at a time to the model and 
maintained if the point estimate for the OR of any of the candi-
date risk factors was altered by  .  10%.  29   Nonnormally distributed 
continuous variables were categorized. Multicollinearity, assessed 
using variance infl ation factors,  30   was detected between APACHE 
II score and age, MAP, and hematocrit; these variables were not 
included in the model separately. Finally, patient, clinician, and 
organizational risk factors found to be signifi cantly associated with 
the noninitiation of EGDT at the  �  0.05 level were included in a 
model simultaneously. Statistical signifi cance was defi ned as a 
 P  value of  �  0.05. Analyses were conducted using Stata 10.1 soft-
ware (Stata Datacorp; College Station, TX). 

 Results 

 Baseline Characteristics 

 The EGDT-eligible cohort included 340 adults 
( Fig 1  ). The age range of the cohort was 18 to 101 years 
and 54% were men. Septic shock was the criterion  

validated the effectiveness of protocol-directed 
resuscitation  3-8   and its use has been advocated in 
practice-based guidelines for sepsis management.  9   

 The failure to translate evidence into practice has 
been identifi ed as one of the great challenges of modern 
medicine.  10   Despite advances in the care of critically 
ill patients, evidence-based interventions remain 
underused.  11-15   To date, few institutions have adopted a 
formal protocol for the delivery of EGDT.  16-19   In institu-
tions that have adopted protocol-based resuscitation, 
compliance ranges from 50% to 60%.  20,21   Despite evi-
dence that the introduction of an EGDT protocol at our 
institution was associated with lower mortality com-
pared with historical controls,  4   we recently reported that 
EGDT was underused in patients with severe sepsis 
and septic shock at our institution for unclear reasons.  22   
Because mortality exceeded 35% in these patients, it is 
important to understand why a potentially life-saving 
intervention like EGDT was not implemented.  22   

 Why EGDT is underused in centers that have 
adopted an EGDT protocol has not been studied. 
The primary goal of this study was to identify poten-
tial barriers to the implementation of EGDT in the 
ED. We hypothesized that patient, clinician, and 
organizational factors would be associated with the 
noninitiation of EGDT. 

 Materials and Methods 

 The Institutional Review Board of the University of Pennsyl-
vania approved the study with an informed consent waiver.
This was a retrospective cohort study of EGDT-eligible patients 
admitted through the University of Pennsylvania ED between 
2005 and 2007. In late 2004, our ED institutionalized a Severe 
Sepsis protocol to identify and treat all EGDT-eligible patients. 
EGDT eligibility was defi ned as a serum lactate  �  4 mmol/L in 
hemodynamically stable patients (occult shock) or systolic BP 
 ,  90 mm Hg after volume resuscitation (1,500 mL).  2-5,8,20,23,24   
A Severe Sepsis Consultation Service was available to facilitate 
the effective implementation of EGDT. The Sepsis Service was 
staffed by one of two attending ED physicians continuously. 

 EGDT-eligible patients were identifi ed within our ED severe 
sepsis cohort.  22   Admitted patients were screened for inclusion if 
serum lactate was measured in the ED or a physician documented 
any of the following in the ED electronic medical record (EMR): 
sepsis, severe sepsis, cryptic septic shock, septic shock, or EGDT. 
The EMR of these patients was then evaluated for evidence of 
severe sepsis in the ED. Sepsis, severe sepsis, and septic shock were 
defi ned according to the International Sepsis Defi nitions Confer-
ence criteria.  23,24   Subjects were excluded if criteria for severe sepsis 
were not met, if serum lactate was not measured (  ,  2% of exclu-
sions), or if the placement of a central venous catheter (CVC) was 
refused by the patient or their proxy (n  5  15). Subjects with a 
do-not-resuscitate order were not excluded. The details of our 
ED severe sepsis cohort have been previously published.  22   

 Data Collection and Exposures 

 Candidate risk factors hypothesized to be associated with the 
noninitiation of EGDT were categorized into patient, clinician, 
and organizational factors ( Table 1  ). Candidate risk factors were 
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cians who were female ( P   5  .017) and in practice for 
more years ( P   5  .026). The use of the Sepsis Service also 
differed signifi cantly by attending, ranging from 0% to 
100%. The Sepsis Service was less likely to be activated 
by physicians who were women ( P   5  .017), older 
( P   5  .028) and in practice for more years ( P   5  .002). 

 We identifi ed nine patient-specifi c factors that 
were associated with the noninitiation of EGDT in 
unadjusted analyses ( Table 4  ). EGDT was less likely 
to be initiated in women ( P   5  .001). This association 
was independent of the sex of the physician; female 
subjects were less likely to have EGDT initiated 
whether the attending was a woman (OR  5  0.29; 
95% CI: 0.13, 0.65) or a man (OR  5  0.54; 95% CI: 0.32, 
0.92;  P   ,  .001). EGDT initiation was less likely in 
patients who were younger ( P   5  .043) and less severely 
ill, as measured by higher initial MAP ( P   5  .002), 
lower lactate levels ( P   5  .014), lower APACHE II 
scores ( P   5  .001), and less coagulation dysfunction. 
Finally, patients with a preexisting CVC ( P   5  .013) 
and patients with bacteremia as the cause of sepsis 
( P   5  .02) were less likely to have EGDT initiated. 

 We identifi ed three organizational factors that were 
associated with the noninitiation of EGDT in unad-
justed analyses ( Table 5  ). First, EGDT was less likely 
to be initiated when the Sepsis Service was not con-
sulted ( P   ,  .001). Second, EGDT was less likely 
to be initiated in occult shock patients, compared 
with patients fulfi lling the hemodynamic criterion 
(50% vs 65%,  P   5  .006). Follow-up lactate levels 

for EGDT in 183 patients (54%); 157 (46%) fulfi lled 
occult shock criteria. 

 EGDT was not initiated in 142 patients (42%). 
The EGDT group (n  5  198) received more IV fl uids 
( P   ,  .001), vasoactive agents ( P   ,  .001), and central 
venous catheterizations ( P   ,  .001) ( Table 2  ). The 
inhospital mortality rate was 33% in the EGDT-
initiated group and 30% in the EGDT noninitiated 
group ( P   5  .52). The odds of inhospital death, adjusted 
for each patient, clinician, and organizational factor 
found to be associated independently with the nonini-
tiation of EGDT in separate multivariable models, 
was not signifi cantly different in the EGDT-initiated 
group (adjusted OR  5  0.95; 95% CI: 0.52, 1.75;  P   5  .87). 

 EGDT was not completed in 86 of 198 (43%) 
patients in whom EGDT was initiated. The inhospi-
tal mortality rate was 36% in the 86 patients in whom 
EGDT was initiated but not completed, compared with 
30% in those in whom EGDT was completed ( P   5  .40). 
The CVP target was not achieved in 43 patients, the 
MAP target was not achieved in 18 patients, and the 
ScvO 2  target was not achieved in 44 patients. EGDT 
was completed in 33% of the overall cohort. The rate 
of EGDT completion signifi cantly decreased over 
the 2-year observational period ( P   5  .003); by 6-month 
interval, rate of completion decreased from 48% to 
35% to 25% to 22%. 

 The patients were managed by 33 physicians ( Table 3  ). 
Compliance with EGDT (initiation and completion) 
varied signifi cantly by attending, ranging from 0% to 
100%. EGDT was less likely to be initiated by physi-

 Table 1— Candidate Risk Factors For Noninitiation of 
Early Goal-Directed Therapy in Eligible Septic Patients  

Patient-Specifi c Factors  Organizational Factors

Age Criteria for EGDT  a  
Sex Admitting service  b  
Severity of illness Time and day of presentation
Comorbidities  c  ED census (occupancy)  d  
Organ dysfunction  c  Activation of Severe Sepsis 

 Consultation Service
Do-not-attempt resuscitation Attending of record
Cause of severe sepsis

EGDT  5  early goal-directed therapy.
 a EGDT initiation would be less likely in patients fulfi lling the serum 
lactate rather than the hemodynamic criterion; as such, eligibility 
criteria could affect protocol implementation. Serum lactate and 
hemodynamic data were analyzed in the patient factor model.
 b The initiation of EGDT may be infl uenced by the service admitting 
the septic patient, as nonmedical services can assume primary care for 
the patient in the ED. All patients admitted to nonmedical services 
(surgery, obstetrics and gynecology, neurology, and neurosurgery) 
fulfi lled criteria for sepsis and EGDT in the ED.
 c EGDT initiation would be less likely in patients with certain 
comorbidities (congestive heart failure, end-stage renal disease, or 
chronic liver failure) and characteristics (ie, increased bleeding risk 
secondary to coagulopathy, thrombocytopenia).
 d Occupancy, the percentage of ED beds fi lled at the time of patient 
triage, was used to measure ED crowding.  25    

  Figure  1. Patients meeting criteria for EGDT, EGDT compli-
ance, and severity of illness measures and outcomes by subgroup. 
The primary comparison was between the EGDT-initiated and 
noninitiated subgroups. APACHE  5  Acute Physiology and Chronic 
Health Evaluation; EGDT  5  early goal-directed therapy.   
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APACHE II score and the presence of coagulation 
dysfunction, was not associated independently with 
EGDT initiation in the complete model, nor was 
admission to a nonmedical service ( Table 6 ). 

 Discussion 

 In this single-center cohort study, we found that 
EGDT was not initiated in 42% of eligible patients and 
was incomplete in 43% of patients in whom EGDT was 
initiated. We identifi ed potential barriers to the initia-
tion of EGDT at the patient, clinician, and organiza-
tional level. At the patient level, sex and severity of 
illness appeared to infl uence the decision to initiate 
EGDT. We found that the rate of EGDT use varied 
widely at the physician level and the sex of the physi-
cian appeared to infl uence whether EGDT was initi-
ated; at the organizational level, we found that when 
the Severe Sepsis Service was not activated, EGDT was 
signifi cantly less likely to be initiated and less likely to 
be completed in those in whom EGDT was initiated. 

 Our fi ndings demonstrate the challenges that exist 
in translating evidence into clinical practice effec-
tively. Despite evidence that adoption of EGDT led 
to improved outcomes at our institution,  4   EGDT was 
underused. Even when EGDT was initiated, CVP and 
ScvO 2  targets were not achieved in  .  20% of cases. 
Prior studies  2-8,31-35   suggest that the observed mortality 
in the cohort would have been lower had EGDT been 
implemented effectively and these benefi ts appear to 
last beyond the initial hospitalization.  36   Despite signifi -
cantly higher APACHE II scores in the EGDT-initiated 
group, their observed mortality was comparable to the 
EGDT non-initiated group, suggesting both a benefi t 

were decreasing in 98% (60/61) of the occult shock 
patients who did not receive EGDT; levels remained 
 �  4 mmol/L in 25% (15/61) of cases. Finally, EGDT 
was less likely to be initiated in patients admitted to 
nonmedical services ( P   5  .049). The rate of EGDT 
initiation did not signifi cantly decline over the 2-year 
period of observation ( P   5  .22); by 6-month interval, 
use was 61%, 60%, 59%, and 51%. The use of the 
Sepsis Service declined over the 2-year interval 
( P   5  .005); use decreased from 61% to 48% to 40% in 
the last two epochs. The association between consul-
tation to the Sepsis Service and EGDT initiation was 
observed within each 6-month interval ( P   ,  .001 in 
each epoch). In patients in whom EGDT was initiated, 
EGDT was less likely to be completed when the Sepsis 
Service was not consulted (44% vs 62%,  P   5  .02). 

 Independent patient-specifi c risk factors associated 
with decreased odds of initiating EGDT included: 
female sex ( P   5  .002), lower severity of illness, as mea-
sured by the ED APACHE II score ( P   5  .013), and the 
absence of coagulopathy ( P   5  .007) ( Table 6  ). Organi-
zational factors associated with the noninitiation of 
EGDT included: serum lactate (rather than hemody-
namic) criterion for EGDT eligibility ( P   5  .024), admis-
sion to a nonmedical service ( P   5  .021), and failure to 
consult the Sepsis Service ( P   ,  .001). The six risk fac-
tors identifi ed remained statistically signifi cant when 
attending demographics were included in each model. 

 When patient, clinician, and organizational risk fac-
tors were included simultaneously in a separate mul-
tivariable logistic regression model, four risk factors 
were found to be associated independently with 
decreased odds of initiating EGDT: female sex of the 
patient ( P   5  .001), female sex of the clinician ( P   5  .041), 
lactate (rather than hemodynamic) criterion for EGDT 
( P   5  .018), and failure to consult the Sepsis Service 
( P   ,  .001). Severity of illness, as measured by higher 

 Table 2— Interventions Received and Measurements 
Obtained in the ED by Whether EGDT Was Initiated  

ED Interventions

EGDT Not 
Initiated 
(n  5  142  )

EGDT 
Initiated 
(n  5  198)  P  Value

IV fl uids (mL) 2,675 (2,000-
4,000)

3,750 (2,605-
4,975)

 ,  .001

Vasoactive agents 13, 9.2% 61, 30.8%  ,  .001
Blood transfusion 13, 9.2% 25, 12.6% .32
Central venous 
 catheterization

31, 21.8%  a  185, 93.4%  b   ,  .001

Continuous measures are presented as medians with interquartile 
ranges (25th, 75th percentile). Categorical variables are presented as 
counts and percents. CVC  5  central venous catheter. See Table 1 for 
expansion of other abbreviation.
 a Of the 31 patients in whom EGDT was not initiated, 16 received femoral 
central venous catheterization, seven received EGDT upon arrival to the 
ICU, six received central venous catheterization for inadequate peripheral 
venous access, and three for central venous pressure measurement only.
 b Thirteen patients had EGDT initiated via preexisting CVC.

 Table 3— Characteristics of the ED Attending 
Physicians and Association With the Initiation of EGDT  

Attending Characteristics

Attending 
Physicians 
(n  5  33)

EGDT 
Initiated, %  P  Value

Age category, y .078
 31-40 13, 39.4% 61.3
 41-50 13, 39.4% 60.0
 51-70 7, 21.2% 43.2
Sex .017
 Female 12, 36.4% 48.5
 Male 21, 63.6% 62.4
Years in practice since 

residency
.026

 0-5 14, 42.4% 63.6
 6-10 2, 6.1% 66.7
 11-15 10, 30.3% 55.7
  .  15 7, 21.2% 46.2

Categorical data presented as counts and percents. Nonparametric 
test for trend across ordered groups was used to test for association 
between categorized demographics and the initiation of EGDT. See 
Table 1 for expansion of abbreviation.
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would be reasonable to focus future efforts on achiev-
ing goal Scv o  2  to improve outcomes. 

 Our observed compliance rates are consistent 
with those reported previously.  19-21   Nguyen and 
colleagues  20   reported 51% compliance with EGDT 
initiation at the inception of their EGDT protocol, 
which increased to 83% after 2 years; similarly, the 
rate of EGDT completion increased from 8% to 54%. 
More recently, Ferrer et al  35   reported that despite a 
nationwide education effort to improve compliance 
with processes of care for patients with severe sepsis, 
EGDT was initiated in  ,  40% of eligible patients and 
 ,  10% had EGDT completed. 

 We did not observe an increase in the rate of EGDT 
initiation at our institution; however, we did observe a 
signifi cant decline in the rate of EGDT completion. 
Importantly, we did not use a formal feedback 
mechanism to providers as others have implemented 
successfully.  20,38   In lieu of a formal feedback mecha-
nism, we developed a consultation service to facilitate 
the implementation of EGDT. The use of the consul-
tation service was strongly associated with EGDT ini-
tiation and EGDT completion; however, the service 
was underused at the inception of the protocol and its 
use decreased over time, a fi nding that may explain the 
decline in EGDT completion rate. Potential reasons 
that the service was used less over time include physi-
cian fatigue with the service, physician dissatisfaction 
with the services provided, and the perception that 
consultation, over time, was no longer necessary to 
implement the protocol effectively. Furthermore, the 
use of the service, and EGDT itself, varied signifi -
cantly at the practitioner level, which serves to high-
light the fact that some physicians will adopt protocols 
more readily, whereas the inertia of previous practice 

for initiating and completing EGDT in patients who 
are more severely ill and potential harm when EGDT 
is not initiated or not completed. Given recent evi-
dence that failure to achieve target Scv o  2  within the 
fi rst 6 h is associated with increased mortality,  37   it 

 Table 4— Univariate Comparisons of Patient-Specifi c 
Factors and the Initiation of EGDT  

Patient-Specifi c Factors

EGDT Not 
Initiated 
(n  5  142)

EGDT 
Initiated 
(n  5  198)  P  Value

Demographics
 Age, y 56 (44-71) 59 (50-71) .16
 Age, y, categorized .043
   ,  47 (lowest quartile) 42, 29.6% 38, 19.2%
  47-70 61, 43.0% 109, 55.0%
   .  70 
   (highest quartile)

39, 27.4% 51, 25.8%

 Sex, female 81 (57.0%) 76 (38.4%) .001
 Race  a  .56
  White 70, 51.5% 87, 45.3%
  Black 62, 45.6% 99, 51.6%
  Other 4, 2.9% 6, 3.1%
Initial ED vital signs
 Temperature 37 (36.5-38.3) 36.9 (36.2-38.3) .43
 Heart rate 116 (92-130) 114 (98-132) .40
 Respiratory rate 20 (16-24) 20 (18-25) .94
 Mean arterial pressure 81 (68-96) 74 (60-89) .002
Baseline ED laboratory 
   values
 WBC count 12.3 (7.0-19.3) 12.9 (8.3-18.9) .55
 Hematocrit 36 (31-40) 34 (27-40) .12
 Platelet count 216 (149-295) 217 (139-304) .85
 Thrombocytopenic 
   ( ,  100)

21, 14.8% 34, 17.2% .56

 Creatinine, mg/dL 1.3 (1.0-2.5) 1.6 (1.1-2.4) .074
 Glucose, mg/dL 122 (94-178) 124 (96-189) .64
 Total bilirubin,  b   mg/dL 0.8 (0.4-1.6) 0.9 (0.5-2.6) .14
 Hepatic failure  b  13, 9.2% 26, 13.1% .26
 PT, s  b  14.1 (12.7-15.8) 15.1 (13.4-18.9) .004
 Coagulopathic  b  17, 12.0% 48, 24.2% .005
 Lactate, mmol/L 4.4 (2.9-5.9) 5.1 (3.9-6.8) .014
 Hypoperfusion, 
   lactate  �  4 mmol/L

95, 66.9% 145, 73.2% .21

Severity of illness
 APACHE II (baseline) 16 (11-22) 19 (14-24) .001
Comorbidities  a  
 Coronary artery disease 10, 7.0% 24, 12.1% .12
 Chronic renal 
   insuffi ciency

18, 12.7% 28, 14.1% .70

 Congestive heart failure 16, 11.3% 26, 13.1% .61
 COPD 8, 6.2% 16, 8.8% .31
 Diabetes mellitus 34, 23.9% 56, 28.4% .24
 End-stage renal disease 11, 7.5% 8, 4.1% .16
 HIV 7, 4.9% 14, 7.1% .41
 Hypertension 54, 38.0% 84, 42.4% .42
 Chronic liver failure 11, 7.8% 24, 12.1% .19
 Oncology 52, 36.6% 61, 31.0% .28
 Transplant 14, 9.9% 17, 8.6% .70
 Do-not-resuscitate 12, 8.4% 10, 5.0% .21
 Preexisting central 
   venous access

37, 26.1% 30, 15.2% .013

Patient-Specifi c Factors

EGDT Not 
Initiated 
(n  5  142)

EGDT 
Initiated 
(n  5  198)  P  Value

Etiology of sepsis
 Bacteremia 25, 17.6% 18, 9.1% .02
 Respiratory 39, 27.5% 49, 24.8% .57
 Urosepsis 24, 16.9% 43, 21.7% .27
 Gastrointestinal 25, 17.6% 32, 16.2% .72
 Soft-tissue infection 7, 4.9% 14, 7.1% .42
 Surgical-site related 1, 0.7% 4, 2.0% .40
 Central nervous system 5, 3.5% 5, 2.5% .75

 Continuous data presented as medians with interquartile ranges. 
Categorical data presented as counts and percents. APACHE  5  Acute 
Physiology and Chronic Health Evaluation; INR  5  international 
normalized ratio; PT  5  protime; PTT  5  partial thromboplastin time. 
See Table 1 for expansion of other abbreviation. 
  a Comorbidities and race not reported in all patients ( ,  5% missing). 
  b Reported in those in whom a measurement was obtained. Coagu-
lopathy defi ned as an INR  .  1.5 or PTT (s)  .  60. Hepatic failure 
defi ned as a total bilirubin  .  4 mg/dL. 

 Table 4— Univariate Comparisons of Patient-Specifi c 
Factors and the Initiation of EGDT  (Continued) 

(Continued)
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less likely to initiate EGDT. Our fi nding that sex-based 
differences exist in the delivery of protocol-based 
resuscitation warrants further investigation. 

 Finally, patients experiencing occult shock were 
less likely to have EGDT initiated than patients 
fulfi lling the hemodynamic EGDT criterion. Occult 
shock accounted for 46% of eligible patients; EGDT 
was not initiated in 50% of these patients. Although 
follow-up lactate measurements were decreasing in 
98% of these patients, 25% remained eligible for 
EGDT and yet EGDT was still not initiated. Previous 
research suggests that patients with occult shock may 
derive an even greater mortality benefi t from EGDT,  42   
yet serum lactate measurements remain underused.  19   
Within our observational study, it is impossible to 
determine how outcomes were affected by the failure 

may prove to be a barrier to protocol adherence for 
others.  11   We are directing our current efforts to 
understand provider-specifi c reasons for not using the 
consultation service, as the service appears to be an 
effective strategy to improve protocol adherence. 

 We identifi ed several potential barriers to the 
effective implementation of EGDT, in addition to 
nonconsultation to the Sepsis Service. First, sex 
appears to infl uence the decision of whether to initiate 
EGDT. EGDT was less likely to be initiated in women. 
Sex-based differences in care have been observed in 
cardiovascular medicine  26   and, more recently, in criti-
cal care medicine.  39,40   Females are less likely to be 
admitted to an ICU and to receive invasive procedures 
and these fi ndings may adversely affect outcomes.  39,40   
Sex-based disparities may refl ect differences in patient 
preferences or they may refl ect preferences perceived 
by the patient’s proxy or physician.  40   Alternatively, as 
seen in the critically ill elderly patient,  41   physicians 
may underestimate female patients’ desire for aggres-
sive care and, as a result, may withhold EGDT. Inter-
estingly, we found that the sex of the physician may 
also infl uence EGDT use, as female physicians were 

 Table 5— Univariate Comparisons of Organizational 
Factors and the Initiation of EGDT  

Organizational Factors

EGDT Not 
Initiated 
(n  5  142)

EGDT 
Initiated 
(n  5  198)  P  Value

Criterion for EGDT 
protocol eligibility

.006

 Serum lactate (occult 
shock)

78, 54.9% 79, 39.9%

 Hemodynamic (shock) 64, 45.1% 119, 60.1%
Admitting service .049
 Medical 120, 84.5% 181, 91.4%
 Nonmedical  a  22, 15.5% 17, 8.6%
Time of presentation .43
 7:00  am -11:59  am 24, 16.9% 45, 22.7%
 12:00  pm -6:59  pm 63, 44.4% 89, 45.0%
 7:00  pm -11:59  pm 34, 23.9% 36, 18.2%
 12:00  am -6:59  am 21, 14.8% 28, 14.1%
Day of presentation .84
 Weekend (Saturday or 

Sunday)
38, 26.8% 51, 25.8%

 Weekday (Monday to 
Friday)

104, 73.2% 147, 74.2%

Protocol duration .22
 First 6 mo of protocol 31, 23.3% 49, 24.8%
 Second 6 mo of protocol 43, 29.5% 65, 32.8%
 Third 6 mo of protocol 36, 24.7% 51, 25.8%
 Fourth 6 mo of protocol 32, 22.6% 33, 16.7%
ED occupancy  b  73 (60-83) 70 (53-85) .37
Activation of the Severe 

Sepsis Consultation 
Service

21, 14.8% 141, 71.2%  ,  .001

Continuous data presented as medians with interquartile ranges. 
Categorical data presented as counts and percents. See Table 1 for 
expansion of defi nition.
 a Surgery, obstetrics and gynecology, neurology and neurosurgery.
 b Percentage of ED beds fi lled at time of ED triage at the patient level.

 Table 6— Multivariable Logistic Regression Models 
Demonstrating Adjusted Odds Ratio for Initiating EGDT  

Model (N  5  340)
Adjusted OR 

(95% CI)  P  Value

Patient factor model
 Sex, female 0.48 (0.30-0.75) .002
 Coagulopathic 2.57 (1.30-5.06) .007
 APACHE II (baseline)  a  1.05 (1.01-1.09) .013
 Serum lactate  a  0.98 (0.91-1.06) .60
 Serum creatinine  a  1.04 (0.90-1.21) .56
 Chronic liver failure 1.03 (0.44-2.40) .95
 End-stage renal disease 0.44 (0.14-1.38) .16
 Preexisting central catheter 0.71 (0.38-1.33) .28
 Bacteremia as cause of sepsis 0.57 (0.27-1.22) .15
Organizational factor model
 Eligibility criterion (serum 
   lactate inclusion criterion)

0.54 (0.32-0.92) .024

 Admitting service 
   (nonmedical  b  )

0.37 (0.16-0.86) .021

 Activation of the Severe 
  Sepsis Consultation Service

14.85 (8.37-26.35)  ,  .001

Complete model
 Sex, female 0.38 (0.22-0.68) .001
 Coagulopathic 1.94 (0.90-4.18) .089
 APACHE II (baseline)  a  1.04 (1.00-1.08) .064
 Eligibility criterion (serum 
   lactate inclusion criterion)

0.50 (0.28-0.89) .018

 Admitting service 
   (nonmedical  b  )

0.42 (0.17-1.05) .065

 Activation of the Severe 
   Sepsis Consultation 
   Service

13.38 (7.36-24.36)  ,  .001

 Attending sex, female 0.50 (0.26-0.97) .041
 Attending experience, 
   years in practice
  0-5 Referent Referent
  6-10 3.74 (0.78-18.04) .10
  11-15 0.86 (0.46-1.60) .63
   .  15 0.73 (0.31-1.70) .47

An adjusted OR  ,  1 indicates that the factor is associated with lower 
odds of EGDT being initiated. OR  5  odds ratio. See Tables 1 and 4 for 
expansion of other abbreviations.
 a OR for each 1-unit increase in baseline APACHE II score, serum 
lactate, or serum creatinine.
 b Surgery, obstetrics and gynecology, neurology, and neurosurgery.
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effective implementation of EGDT. We found that a 
consultation service to facilitate the implementation of 
EGDT may be an effective strategy to improve proto-
col adherence. Whether EGDT underuse is due to 
underrecognition, disagreement with its use for speci-
fi c patients, organizational barriers, or a combination 
thereof, is unknown and requires further investigation. 
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