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Conclusions
Severe sepsis and septic shock are associated with high
morbidity and high mortality. To combat this, early goal-
directed therapy (EGDT) originally coined by Rivers et al
has been used since 2001 with proven improved outcomes
for septic patients1. EGDT calls for aggressive intravenous
fluid (IVF) administration of >30cc/kg of crystalloid fluids in
the first 6 hours of patient care. Because sepsis induces
widespread systemic inflammation and an increased
tendency for capillary leak, interventions including IVF and
vasopressors are aimed at preventing hypotension which
can lead to renal injury and multiorgan failure2. On the other
hand, because septic patients have an increased tendency
for capillary leak, IVF administration especially in large
quantities can cause additional complications such as
peripheral edema, pulmonary edema, respiratory failure,
and increased cardiac load10. Since EGDT was made a
standard practice, many publications including harmonized,
multicenter trials ProCESS, ARISE, and ProMISe have
concluded that EGDT was not more effective nor cost-
effective when compared to usual care of sepsis3-5. While
there are studies currently being done on liberal vs.
restrictive fluids administration therapy, no studies have
been published that specifically look at those patient
populations most at risk for fluid overload and their
outcomes with EGDT. Our primary goal was to evaluate
outcomes such as length of stay, need for respiratory
support, and mortality in patients at-risk for fluid overload
and look for any association with whether or not they
received the current fluid administration recommendation.

These patients’ sepsis encounters occurred between
April 2018 and May 2019. We decided to include a full
year of data to eliminate any variation in infection
prevalence during different seasons of the year. Data
points were collected to determine the link between
patient comorbidities, fluid administration, and
outcomes of interest. These included but were not
limited to fluids received within 3, 6, 12, and 24 hours
from Emergency Department (ED) arrival, need for
BiPAP, need for intubation, need for renal replacement
therapy, ICU admission length of stay, total length of
stay, as well as in-hospital mortality. Logistic regression
analysis was used to compare the association between
the amount of IVFs received and the outcomes of
interest. Log-Rank test was used to adjust for multiple
comparisons in survival analysis.

Our cohort consisted of 745 patients with a history of CHF
and/or CKD (AR group) and 570 patients without a history
of CHF and/or CKD (control group). Beyond the history of
CHF or CKD, there appeared to be a higher incidence of
coronary artery disease (CAD), chronic obstructive
pulmonary disease (COPD), and hypertension (HTN) in the
control group (p-values of <0.001, <0.001, <0.001
respectively. The source of infection varied in a statistically
significant way between the two groups (p-value <0.05).

Overall patients in the AR group received less IVFs than
the control group at 24 hours (2530.6mL vs 3046.7mL, p-
value <0.001). In the control group, 50 (9%) vs 126 (17%)
in the AR group required BiPAP during their hospitalization.
There was a significant association between receiving of
>30mL/kg of IVFs in the AR group at three and six hours
from ED arrival and the need for BiPAP (p-values of 0.006
and 0.02, respectively). However, there was no similar
association between the receiving >30 mL/kg of IVFs at
three and six hours in the at-risk group and the need for
mechanical ventilation (p-values 0.1 and 0.02,
respectively). Similarly, there was no association between
the receiving >30mL/kg of IVF in the at-risk group at three
hours and the need for renal replacement therapy (p-value
0.11). In-hospital mortality was found in 96 (13%) of the AR
group vs 47 (8%) of the control group (p-value 0.007).
There was no statistically significant association between
receiving >30 mL/kg of IVF in the AR group compared to
the control group at three or at six hours in terms of in-
hospital mortality (p-values of 0.614 and 0.115,
respectively). However, in-hospital mortality was higher for
the at-risk group compared with the control group overall
(12.9% vs 8.2% respectively with p-value 0.007).

We identified a significant association of >30 mL/kg IVF
administration and the need for BiPAP in AR patients. We
did not find a similar association with the need for
mechanical ventilation or renal replacement therapy. We
identified higher in-hospital mortality in the AR group, but
this was not associated with the amount of IVF
resuscitation received. This finding may be due to
increased comorbidities in the AR group. Overall our
findings show that the current fluid administration
guidelines of giving >30mL/kg of IVFs are not associated
with increased mortality in patients with CHF and/or CKD.

Secondary analyses are currently being performed,
including with collected ejection fraction data to further
stratify type of CHF in AR patients and time to
vasopressors in association with improved mortality. We
are aware that there may be many confounding factors that
may affect patient outcomes other than vasopressor use,
fluid administration, and ejection fraction that limit this
study. Given the retrospective nature of this study, data
was absent in some patients. Despite these limitations, we
hope that the results of this study help guide clinical
decision making in the care of septic patients to further
reduce mortality and enhance medical decision making and
patient-centered care.
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Figures

Figure 1: This is a Kaplan-Meier plot showing patient
survival throughout their length of stay in the hospital.
This shows a survival comparison between at-risk
patients who received high or low fluid administration at
3 hours and control patients who received high or low
fluid administration at 3 hours.

Figure 2: This is a Kaplan-Meier plot showing patient
survival throughout their length of stay in the hospital.
This shows a survival comparison between at-risk
patients who received high or low fluid administration at
6 hours and control patients who received high or low
fluid administration at 6 hours.

• Define outcomes for control and at-risk patients in
categories such as hospital length of stay, need for
respiratory support, and mortality.

• Look for any association with these outcomes and
amount of IVF received.

Methods

We performed an IRB-approved retrospective case-control
study involving Beaumont Health System’s three
community hospitals. After chart review, we were able to
select 745 patients with a history of CHF and/or CKD
presenting with severe sepsis or septic shock to act as our
at-risk (AR) group. An additional 570 patients were
selected as a control group without a diagnosis of CHF
and/or CKD with severe sepsis or septic shock.


