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Abstract

Objectives—In the Fluid and Catheter Treatment Trial (FACTT) of the National Institutes of
Health Acute Respiratory Distress Syndrome Network, a conservative fluid protocol (FACTT
Conservative) resulted in a lower cumulative fluid balance and better outcomes than a liberal fluid
protocol (FACTT Liberal). Subsequent Acute Respiratory Distress Syndrome Network studies
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used a simplified conservative fluid protocol (FACTT Lite). The objective of this study was to
compare the performance of FACTT Lite, FACTT Conservative, and FACTT Liberal protocols.

Design—Retrospective comparison of FACTT Lite, FACTT Conservative, and FACTT Liberal.
Primary outcome was cumulative fluid balance over 7 days. Secondary outcomes were 60-day
adjusted mortality and ventilator-free days through day 28. Safety outcomes were prevalence of
acute kidney injury and new shock.

Setting—ICUs of Acute Respiratory Distress Syndrome Network participating hospitals.

Patients—Five hundred three subjects managed with FACTT Conservative, 497 subjects
managed with FACTT Liberal, and 1,124 subjects managed with FACTT L.ite.

Interventions—FIluid management by protocol.

Measurements and Main Results—Cumulative fluid balance was 1,918 + 323 mL in FACTT
Lite, -136 +491 mL in FACTT Conservative, and 6,992 + 502 mL in FACTT Liberal (p < 0.001).
Mortality was not different between groups (24% in FACTT Lite, 25% in FACTT Conservative
and Liberal, p = 0.84). Ventilator-free days in FACTT Lite (14.9 £0.3) were equivalent to FACTT
Conservative (14.6£0.5) (p = 0.61) and greater than in FACTT Liberal (12.1 £0.5, p < 0.001 vs
Lite). Acute kidney injury prevalence was 58% in FACTT Lite and 57% in FACTT Conservative
(p = 0.72). Prevalence of new shock in FACTT Lite (9%) was lower than in FACTT Conservative
(13%) (p = 0.007 vs Lite) and similar to FACTT Liberal (11%) (p = 0.18 vs Lite).

Conclusions—FACTT Lite had a greater cumulative fluid balance than FACTT Conservative
but had equivalent clinical and safety outcomes. FACTT Lite is an alternative to FACTT
Conservative for fluid management in Acute Respiratory Distress Syndrome.

Keywords

acute kidney injury; adult respiratory distress syndrome; clinical protocols; critical illness; fluid
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Conservative fluid management improves ventilator-free days and oxygenation in patients
with the Acute Respiratory Distress Syndrome (ARDS). In the Fluid and Catheter Treatment
Trial (FACTT) of the National Institutes of Health, National Heart Lung and Blood Institute,
ARDS Network (NIH/NHLBI ARDS Network), patients were randomized and managed
with either a conservative fluid protocol (FACTT Conservative) or a liberal fluid protocol
(FACTT Liberal) (Supplemental Table 1, Supplemental Digital Content 1, http://
links.lww.com/CCM/B130) (1). Both FACTT Conservative and FACTT Liberal protocols
provided instructions for subjects with a mean arterial pressure greater than 60 mm Hg who
had not received vasopressors for at least 12 hours. FACTT Conservative targeted a central
venous pressure (CVP) of less than 4 mm Hg or a pulmonary artery occlusion pressure
(PAOP) of less than 8 mm Hg, whereas FACTT Liberal targeted a CVP of 10-14 mm Hg or
PAOP of 14-18 mm Hg. Management with the FACTT Conservative protocol resulted in a
significantly lower cumulative fluid balance over 7 days. While there was no difference in
60-day mortality, the FACTT Conservative group had more ventilator-free days and an
improved oxygenation index and lung injury score (1).

Crit Care Med. Author manuscript; available in PMC 2016 February 01.


http://links.lww.com/CCM/B130
http://links.lww.com/CCM/B130

1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grissom et al.

Page 3

The FACTT Conservative and Liberal protocols are complex. They provide instructions
determined by CVP or PAOP, urinary output, and an effective or ineffective circulation
(Supplemental Table 1, Supplemental Digital Content 1, http://links.lww.com/CCM/B130).
For subjects not in shock, there are a total of 18 different protocol cells with instructions that
include dobutamine infusion, fluid bolus, or furosemide administration. There are no
protocol-directed instructions for management of shock.

Fluid management was an important cointervention in the NIH/NHLBI ARDS Network
studies following FACTT (2-4). The ARDS Network investigators developed a simplified
conservative fluid protocol, FACTT Lite. FACTT Lite excluded instructions for ineffective
circulation because the clinical examination findings of ineffective circulation did not
correlate with cardiac index (5), and the instructions in the FACTT Conservative protocol
for management of ineffective circulation were rarely encountered. FACTT Lite (Table 1)
provides three possible instructions determined by the CVP and urine output: furosemide
administration, fluid bolus, or no intervention. Similar to the original FACTT Conservative
protocol, FACTT Lite contains instructions to withhold furosemide until the subject has
achieved at least 12 hours of a mean arterial pressure greater than 60 mm Hg off
vasopressors. Fluid management of subjects in shock was left to the discretion of the clinical
team. Although the FACTT L.ite protocol has been used in subsequent ARDS Network
studies (2-4), its performance has never been formally evaluated.

We retrospectively compared the performance of FACTT Lite with FACTT Conservative
and FACTT Liberal. We hypothesized that the FACTT Lite protocol would be equivalent to
FACTT Conservative, and more favorable than FACTT Liberal, with respect to cumulative
fluid balance over 7 days, number of ventilator-free days, 60-day mortality, and prevalence
of new onset shock and acute kidney injury.

Materials and Methods

We identified three cohorts for study: 1) subjects randomized to FACTT Conservative; 2)
subjects randomized to FACTT Liberal; and 3) subjects enrolled in two later ARDS
Network studies that used FACTT Lite (2-4). We excluded patients on chronic dialysis from
the FACTT Lite cohort to match the exclusions of the original FACTT study. Presence of a
central venous catheter was an inclusion criterion for FACTT and for the studies included in
the FACTT Lite cohort.

Comparison of subjects in the FACTT Conservative and Liberal cohorts was previously
reported (1) as part of the FACTT study that enrolled 1,000 subjects from June 2000 to
October 2005, with a 60-day mortality of 25.2%. The ARDS Network studies that used
FACTT Lite for cointervention control included a clinical trial of an aerosolized po-agonist
for treatment of acute lung injury (2) that enrolled 282 subjects from August 2007 to July
2008. The FACTT Lite cohort included 236 subjects from that study, with a 60-day
mortality of 22%. The second study included in the FACTT Lite cohort was the Early
Versus Delayed Enteral Feeding (3) and Omega-3 Fatty Acid/Antioxidant Supplementation
for ARDS (4) study that enrolled 1,000 subjects between January 2008 and March 2011.
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The FACTT Lite cohort included 888 subjects from that study with a 60-day mortality of
22.2%.

We obtained data for each group of subjects from prospectively completed case report forms
that included age, sex, enroliment Acute Physiology and Chronic Health Evaluation
(APACHE) IlI score (6), baseline oxygenation variables (after randomization but before
study interventions), and baseline CVP. We also collected data on daily fluid intake and
output, creatinine, and receipt of vasopressors at baseline and for study days 1-7. Fluid
intake included the total volume of crystalloid solutions, colloids, blood products, and
enteral feeding solutions. Fluid output included urine, stool, gastric drainage, and any other
fluid output.

The primary outcome was cumulative fluid balance over 7 days. In a sensitivity analysis, we
excluded subjects in shock at baseline. We defined shock as receiving vasopressors to
support blood pressure. Secondary outcomes included daily fluid balance, mean daily
furosemide dose, ventilator-free days, and ICU-free days. Ventilator-free days are days alive
and free from mechanical ventilation through day 28 (7). ICU-free days are days alive and
out of the ICU through day 28. Safety outcomes were the prevalence of acute kidney injury
and new onset shock during the study. We also reported 60-day mortality adjusted for age
and APACHE Il score in order to control for differences in severity of illness among the
different studies (8).

We defined acute kidney injury as an increase in serum creatinine of 50% or an absolute
increase of more than 0.3 mg/dL over a 48-hour window during study days 1-7 (9, 10).
Because of the significant difference in fluid balance between FACTT Conservative and
FACTT Liberal, we used a creatinine adjusted for fluid balance to define acute kidney
injury, similar to prior analyses of acute kidney injury in FACTT (9). For FACTT Lite,
baseline creatinine was the lowest value from the 24 hours before randomization. To
calculate adjusted creatinine, we estimated the volume of distribution for creatinine on the
day of randomization, which is equal to total body water and assumed to be 60% of the
subject's total body weight at the time of randomization (11). For each study day, we
calculated cumulative on-study fluid balance using the 24-hour fluid intake and output.
Then, we calculated adjusted creatinine = (measured serum creatinine) x (1 + [on-study
cumulative net fluid balance/total body water]).

We prospectively collected daily furosemide dosing for the FACTT Conservative and
Liberal groups during the FACTT study. For the FACTT Lite cohort, we retrospectively
collected furosemide doses from 18 hospitals in 10 of the 12 ARDS Network sites. In a
randomly selected subgroup of subjects who were on mechanical ventilation, had a systolic
blood pressure greater than or equal to 90 mm Hg, were not on a vasopressor, and had
received furosemide, we compared mean daily dose of furosemide administered among the
three cohorts. We stratified sampling by sites. We calculated the number of FACTT Lite
subjects needed from each site according to a 2.9:1 sampling ratio of 2.9 FACTT
Conservative and Liberal subjects to each FACTT Lite subject in order to achieve adequate
power. We then randomly sampled daily furosemide doses for that weighted sample of
ARDS Network subjects from each participating site.
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The Intermountain Healthcare Institutional Review Board, Salt Lake City, Utah, approved a
waiver of informed consent for this retrospective study using data from already completed
ARDS Network clinical trials and retrospectively collected furosemide dosing data for the
FACTT Lite cohort.

Statistical Analysis

Results

Comparisons of continuous variables, such as fluid balance, between FACTT Lite and
FACTT Conservative or FACTT Liberal groups were made with a t test. Comparison of
continuous variables among all groups was made with a one-way analysis of variance.
Comparisons of proportions among FACTT Lite and FACTT Conservative or FACTT
Liberal groups were made using a chi-square test. Data are reported as mean + sem unless
otherwise indicated. A two-tailed a of 0.05 was used as the threshold for determining
statistical significance. To account for baseline differences influencing 60-day mortality
among the cohorts, we used a forward stepwise regression model to select independent
variables important in predicting 60-day mortality (similar to an approach used in a prior
ARDS Network study) (8). The identified variables (age and severity of illness) were then
used in a bivariate prediction model to generate adjusted 60-day mortality outcomes.

Demographics of the study populations are displayed in Table 2. We analyzed 1,124
subjects from the ARDS Network studies managed with the FACTT Lite protocol. We
excluded 40 subjects on chronic dialysis from ARDS Network studies using FACTT Lite.
We analyzed a total of 497 subjects in the FACTT Liberal group and 503 subjects in the
FACTT Conservative group. Subjects in the FACTT Lite group were slightly older, had a
higher baseline creatinine and Pao,/Fioy ratio, and were more often in shock than subjects in
the FACTT Conservative or FACTT Liberal groups.

Cumulative fluid balance over 7 days in the FACTT Lite group was 1,918 + 323 mL, in the
FACTT Conservative group was —136 + 491 mL (p < 0.001 compared to FACTT Lite), and
in the FACTT Liberal group was 6,992 + 502 mL (p < 0.001 compared to FACTT Lite)
(Fig. 1A). When subjects without baseline shock were analyzed (Fig. 1B), cumulative fluid
balance over 7 days in the nonshock FACTT Lite group was —38 = 375 mL, in the nonshock
FACTT Conservative group was —1,240 + 523 mL (p = 0.06 compared to FACTT Lite), and
in the nonshock FACTT Liberal group was 5,235 + 569 mL (p < 0.001 compared to FACTT
Lite).

Both the FACTT Lite and FACTT Conservative groups had significantly lower daily fluid
balance than FACTT Liberal (p <0.001 on all days). The FACTT L.ite group had a higher
daily fluid balance on day 1 (1,587 + 88 mL) and day 2 (394 + 79) than the FACTT
Conservative group (day 1 =1,187 = 151 mL, p=0.016, and day 2 =-376 + 161 mL, p<
0.001 compared to FACTT Lite), but a similar daily fluid balance on days 3-7 (p > 0.05).
We observed similar findings in the subjects without baseline shock.

Cumulative fluid intake over 7 days in the FACTT Lite group (22,232 + 309 mL) was lower
than in the FACTT Conservative group (24,086 + 496 mL) (p = 0.001 compared to FACTT
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Lite) and FACTT Liberal group (28,482 + 572 mL) (p < 0.001 compared to FACTT Lite).
Cumulative fluid output over 7 days in the FACTT Lite group (20,533 + 295 mL) was lower
than in the FACTT Conservative group (24,187 £ 505 mL) (p < 0.001 compared to FACTT
Lite) and similar to the Liberal group (21,463 + 568 mL) (p = 0.11 compared to FACTT
Lite).

After adjustment for age and APACHE Il score, 60-day mortality was similar between
groups (p = 0.84) (Table 3). The FACTT Lite and FACTT Conservative groups had similar
ventilator-free days (p = 0.61), and FACTT Lite had higher ventilator-free days than FACTT
Liberal (p < 0.001) (Table 3). Similarly, FACTT Lite had the same ICU-free days as
FACTT Conservative and more than FACTT Liberal (p < 0.001). Prevalence of new onset
shock was lower in the FACTT Lite group than in the FACTT Conservative group (p =
0.007), but similar to the FACTT Liberal group (p = 0.18) (Table 3).

The prevalence of acute kidney injury was similar in the FACTT Lite group and FACTT
Conservative groups (p = 0.72) irrespective of adjustment for fluid balance (Table 3). Both
the FACTT Lite and FACTT Conservative groups had higher rates of acute kidney injury
than the FACTT Liberal group before adjustment for fluid balance, but lower rates than
FACTT Liberal after adjustment for fluid balance.

Mean daily furosemide dose differed among cohorts (Table 4). FACTT Lite mean daily
furosemide dose was lower than FACTT Conservative on all days except day 4. FACTT
Lite mean daily furosemide dose was greater than FACTT Liberal on all days except day 6.

Discussion

Fluid management with FACTT Lite resulted in a significantly greater cumulative fluid
balance by 2,054 mL over 7 days than FACTT Conservative, but a significantly lower
cumulative fluid balance by 5,074 mL over 7 days than FACTT Liberal. In subjects without
baseline shock, in whom the fluid protocol was applied throughout the duration of the study,
management with FACTT Lite resulted in an equivalent cumulative fluid balance to FACTT
Conservative. FACTT Lite had similar clinical outcomes of ventilator-free days, ICU-free
days, and mortality as FACTT Conservative and significantly greater ventilator-free days
and ICU-free days than FACTT Liberal.

Evaluation of daily fluid balance provides insight into the differences in cumulative fluid
balance. FACTT Lite daily fluid balance was significantly greater on days 1 and 2 than
FACTT Conservative but was the same on days 3—7. Greater baseline shock in the FACTT
Lite group does not explain the observed increase in fluid balance on days 1 and 2 because
similar results were observed in subjects without baseline shock. One possible explanation
for these findings is lower clinician compliance with FACTT Lite than with FACTT
Conservative during the first 2 study days.

At the time that the FACTT study was performed, the FACTT Liberal fluid strategy
represented the usual prior practice. Cumulative fluid balance in the FACTT Liberal group
was similar to cumulative fluid balance in prior ARDS Network trials (1) when the approach
to fluid management was not specified (8, 12). The FACTT Lite fluid protocol therefore
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results in a significantly lower cumulative fluid balance than the historical usual fluid
management of ARDS patients prior to the FACTT study.

FACTT Lite had equivalent or better safety outcome variables than FACTT Conservative.
Prevalence of acute kidney injury was similar in the FACTT Lite and FACTT conservative
groups before and after adjustment for fluid balance. New onset shock during the study was
lower in the FACTT Lite group than in the FACTT conservative group. A less aggressive
diuresis in the first 2 days might explain the lower prevalence of new onset shock in the
FACTT Lite group compared with the FACTT conservative group.

Although we did not specifically measure protocol compliance with FACTT Lite,
comparison of daily mean furosemide dose between groups may act as a surrogate for
protocol compliance. FACTT Lite was designed to capture the most commonly applied
instructions from FACTT Conservative. FACTT Lite and FACTT Conservative should yield
a similar mean daily furosemide dose, and both should have a significantly greater daily
furosemide dose than FACTT Liberal. The FACTT Lite protocol had a higher mean daily
furosemide dose than FACTT Liberal but less than FACTT Conservative. This may be due
to 1) a lower compliance with the FACTT L.ite protocol than with FACTT Conservative; or
2) a less aggressive diuresis in FACTT Lite than FACTT Conservative; or 3) a lower
requirement for diuresis. FACTT Lite had significantly lower 7-day cumulative fluid intake
than FACTT Conservative or FACTT Liberal. Less fluid infusion in the FACTT Lite cohort
would require less diuresis, and a lower daily furosemide dose, to achieve the same fluid
balance as FACTT Conservative. FACTT Lite did have the same daily fluid balance as
FACTT Conservative on study days 37, but not study days 1-2.

A previous study from the ARDS Network (9) showed that adjusting creatinine for fluid
balance impacts acute kidney injury ascertainment. Prevalence of acute kidney injury in
FACTT Lite mirrors that observed in FACTT Conservative. Although acute kidney injury
prevalence was higher in both FACTT Lite and FACTT Conservative than in FACTT
Liberal before adjustment for fluid balance, prevalence after adjustment for fluid balance
was lower in both FACTT Lite and FACTT Conservative. Prevalence of new acute renal
failure requiring dialysis while on study would have been an ideal renal outcome variable to
include in this study, but those data are not available for the FACTT Lite cohort.

Our study had several limitations. The comparison was retrospective. FACTT Lite was used
in ARDS Network clinical trials after the FACTT study and secular changes could have
played a role. FACTT Lite was a cointervention control rather than a primary intervention in
contrast to FACTT Conservative and FACTT Liberal that were compared prospectively in a
randomized clinical trial that was previously reported (1). As a primary intervention,
protocol compliance with FACTT Conservative and FACTT Liberal was emphasized in the
FACTT study. As a cointervention control in ARDS Network studies (2-4), FACTT Lite
protocol compliance was not rigorously monitored, and we do not have precise data about
compliance.

The FACTT Conservative, Liberal, and Lite protocols do not stipulate management during
shock. Adequate initial fluid resuscitation of patients in septic shock decreases mortality (13,

Crit Care Med. Author manuscript; available in PMC 2016 February 01.



1duosnue Joyiny 1duosnue Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Grissom et al.

Page 8

14). Initial resuscitation of shock followed by a conservative late fluid management strategy
is associated with low mortality (15). An optimal fluid management protocol for patients
with ARDS would include specific protocol-directed resuscitation for shock combined with
a conservative fluid management strategy once shock has resolved. Further studies could
evaluate the combination of the FACTT Lite protocol with specific protocol-directed shock
resuscitation.

FACTT Lite was designed as an easier protocol to implement in the ICU than FACTT
Conservative. By eliminating the categories of ineffective circulation as defined by clinical
examination findings (5) and condensing the CVP ranges from four to three, the FACTT
Lite protocol had fewer rows, columns, and cells dictating instructions. FACTT Lite was
implemented as a cointervention control in ARDS Network studies in more than 40
participating hospitals, about one third of which did not participate in the FACTT study and
had never used the fluid conservative protocol. Only limited onsite education regarding the
FACTT Lite protocol was available to physicians and nurses by local ARDS Network staff.
Given these limitations, FACTT Lite had to be easily understood and implemented by
physician and nursing staff in the ICU.

Conclusions

Although the FACTT Lite protocol had a greater cumulative fluid balance than FACTT
Conservative, the results of our study indicate that the FACTT Lite protocol is safe and has
equivalent ventilator-free days, ICU-free days, acute kidney injury, and adjusted 60-day
mortality to FACTT Conservative. FACTT Conservative has improved ventilator-free days,
ICU-free days, and prevalence of acute kidney injury than FACTT Liberal. FACTT Lite can
be used as a simplified and safe alternative to FACTT Conservative for the management of
fluid balance in patients with ARDS.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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Figure 1.
A, Cumulative fluid balance for all subjects: Cumulative fluid balance over study days 1 to 7

for the three cohorts. The conservative and liberal fluid protocol groups are from the Fluid
and Catheter Treatment Trial (FACTT) of the Acute Respiratory Distress Syndrome
(ARDS) Network and are referred to as “FACTT Conservative” and “FACTT Liberal.” The
FACTT Lite group is from subsequent ARDS Network studies that used a simplified fluid
conservative protocol. Both the FACTT Conservative and FACTT Lite groups had
significantly less cumulative fluid balance compared with the FACTT Liberal group (p <
0.001). The FACTT Lite group had significantly greater cumulative fluid balance over 7
days compared with the FACTT Conservative group (p < 0.001). The error bars indicate
95% Cls for cumulative fluid balance on each study day for each group. The number of
subjects included in the analysis for each day for the FACTT Conservative and Liberal
groups was previously reported (1). The number of subjects included in the analysis for each
day for the FACTT Lite group is as follows: n = 1,120 (day 1), n = 1,102 (day 2), n= 1,069
(day 3), n=1,008 (day 4), n=921 (day 5), n = 846 (day 6), and n= 773 (day 7). B,
Cumulative fluid balance for subjects without baseline shock: Cumulative fluid balance over
study days 1 to 7 is shown for subjects without baseline shock in each of the groups. Both
the FACTT Conservative and FACTT Lite groups without baseline shock had significantly
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less cumulative fluid balance compared with the FACTT Liberal group without baseline
shock (p < 0.001). The FACTT Lite group had a similar cumulative fluid balance over 7
days compared with the FACTT Conservative group (p = 0.06). The error bars indicate 95%
Cls for cumulative fluid balance on each study day for each group.
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Table 1
Simplified Conservative Fluid Management Protocol (Fluid and Catheter Treatment
Trial Lite)
Central Venous Pressure Pulmonary Artery Occlusion ~ Mean Arterial Pressure = 60 mm Hg and Off Vasopressors = 12 Hr
(Recommended) Pressure (Optional)

Urine Output < 0.5 mL/kg/hr Urine Output = 0.5 mL/kg/hr
>8 >12 Furosemide®; reassess in 1 hr Furosemide®; reassess in 4 hr
4-8 8-12 Give fluid bolus; reassessin 1 hr  Fyrosemide®: reassess in 4 hr
<4 <8 Give fluid bolus; reassess in 1 hr No intervention; reassess in 4 hr

arecommended furosemide dosing = begin with 20 mg bolus or 3 mg/hr infusion or last known effective dose. Double each subsequent dose until
goal achieved (oliguria reversal or intravascular pressure target) or maximum infusion rate of 24 mg/hr or 160 mg bolus reached. Do not exceed
620mg/d. Also, if patient has heart failure, consider treatment with dobutamine.

This protocol was initiated within 4hr of randomization in enrolled patients and continued until unassisted breathing or study day 7, whichever
occurred first.
Protocol meta-rules:

1

2.

Discontinue maintenance fluids.
Continue medications and nutrition
Manage electrolytes and blood products per usual practice.

For shock, use any combination of fluid boluses (recommended fluid bolus = 15 mL/kg crystalloid [round to nearest 250 mL] or 1 unit
packed red cells or 25 g albumin) and vasopressor(s) to achieve mean arterial pressure = 60 mm Hg as fast as possible. Wean
vasopressors as quickly as tolerated beginning 4 hr after blood pressure has stabilized.

Withhold diuretic therapy in renal failure (defined as dialysis dependence, oliguria with serum creatinine > 3mg/dL, or oliguria with
serum creatinine 0-3 with urinary indices indicative of acute renal failure) and until 12 hr after last fluid bolus or vasopressor given.

Crit Care Med. Author manuscript; available in PMC 2016 February 01.



Page 15

Grissom et al.

‘ajeridoudde se (95) U Jo W3s F ueaw Se paliodal ale sanjeA

“[BLIL JUSWIR3L L J313YIED PUE PINjd = 1 1DV

(o1) 6% (6) 9v (21) 2vT 1Byo

(#1) 89 (19371 (z2) eve [e216ans pue [eaIpaiN

(01) 05 (01) 05 (9) €9 [eaibung

(99) oge (99) €e€ (09) 229 [ed1PaN
1000 > 1000 (%) adA1 NI

(1) 62 (1) s (9) 29 1Byo

(X4 (ML (2) oz uoisnysuen ajdnjninl

(1) 9e (8) 8¢ () 85 ewinel |

(1) 29 (91) 28 (z1) 2etT uonelidsy

(s2) ezt (z2) o1t (91) ¥8T sisdes

(87) ove (o) 182 (65) 899 BIUOWINAUY
T00°0 > T00°0 > (%) Aunlur Bun| a1nae Jo asned Alewid
1000 > 1000 > 99T ¥G/8'Z 95T ¥ 659'C G6 ¥ 085'C uopeziwopuel 03 Joud 1y ¢z (Tw) souereq pinj4
1000°0 > 20000 €F 62T €F0ET ZF T ¢oi4/%oed
Z€T0 8290 €0F2CT SO0F6TT Z0FLTT (6H ww) ainssaid snouaA [enua)
2000 1000 > v00F 2T Y00FET ¥00F9T (Ip/Bw) sulunesIo suljsseg
1000 > 1000 > (se) Tt (1€) 6T (6v) 065 (s10ssaidosen Buninbai o) autjaseq Je 3ooys uj
1000 8T°0 V'TF2G6 VTFTE6 8'0F0T6 81025 ||| uoneNnjeA yieaH d1uolyd pue ABojoisAyd a1noy
z€0 880 (59) T2 (z8) €92 (z9) €85 (%) aren
1000 G700 L'0FGS6Y L'0FT°0S S0¥8'TS (1£) abv
[e1sqi ENIVENTog) (05 o13s18)0BIRYD

snsaaA 8y d snsaap 8y d (L6 =u) [edsqIT 11OV =U)8AIleAIssu0D 110V (peT'T=u)8uT 110vH

Author Manuscript

Author Manuscript

ABarens 1uswabeury pinjd Ag sansnels aAndriosaq auljaseq
¢39l|qel

Author Manuscript Author Manuscript

Crit Care Med. Author manuscript; available in PMC 2016 February 01.



Page 16

Grissom et al.

‘ajeridoudde se (95) U Jo W3s F ueaw Se paliodal ale sanjeA

"3u1jaseq 18 10U Ing ‘2 Aep pue T Aep usamiag 1ulod aWos Je $10ssa1doseA Uuo se am::mon

'8103s ||| uonenfeA yifeaH d1uoay)d pue ABojoisAud aindy pue abe Joy vmum:._c,qe

‘[eldL Juswieal ] I9eyed pue pin4 = 1 1DV

1000 > 090 (99) 8z€ (89) 062 (99) T€9 aoueleq pinyy 4oy Juswnsnipe tsye Ainfur Asupty sinoy
aouefeq

9000 2L (19) €52 (25) 882 (89) €99 piny Joy Juawnsnipe aioyaq Ainfur Asupiy sinoy
810 1000 (11) 56 (€1) 29 (6) 0T P120US 1SU0 MEN
950 160 (2) 221 (s2) €21 w2) 2z eAEHIOW Aep-09 paisnipy
1000 ST'0 (82) veT (s2) 821 (z2) 6¥72 Anrepow Aep-09
1000 > 7500 vOFCTT YOFVET E0F VYT skep 8a14-NDI
1000 > 190 G0FTCT SOFOVT €0F6VT sAep 8214-1012|HUBA
[e4aqi BAIJEAISSUOD (%) (L6¥ (90) (€05 (%) 3WooINQ0

snsJap 8y d

snsaap 9111 d

Author Manuscript

=u) [ed8qIT 110V

Author Manuscript

=U) 8ABAISSUOD 1 10V4  (#2T'T=U)8u 110V

ABaren1s 1uswabeuely pinj4 Agq sawodlnQ
g€9l|qelL

Author Manuscript Author Manuscript

Crit Care Med. Author manuscript; available in PMC 2016 February 01.



Page 17

Grissom et al.

‘el Juswieal ] Jsleyre) pue pinjd = 11Jv4

2000 2€0'0 (sT2)zF¢€T (zTT) €T ¥ 06 (0e) eT Fv€ L
€600 1000 > (oe2) e+ 11T (8vT) GT F 8€T (ov) 0T F 1€ 9
2200 1000 > (092) ¥ ¥ €2 (SLTVT F VT (8v) TTF9v S
1000 > ¥90°0 (992) € ¥ €2 (86T) 2T ¥ 0€T (8v) 0z # 18 4
1000 > 1000 (062) € ¥ 22 (0z2) 2T F SpT (¥S) 0T ¥ ¥9 €
1000 > ¥00°0 (sL2) e ¥se (0v2) TT F 95T (z9) 9T 7 58 I
1000 > ¥00'0 (8€2) ¥ ¥ 82 (622) 0T F 0T (6v) 9T F 2L T
eJaqi AAIIeAIBSUOD (u) s103[gns jo "oN pue Bw (u) s108[gns jo ‘oN pue Bw ul 8soQ (u) s108[gns jo "oN pue Bw Aeq Apnis
snsaa 9311 d snsJap 8y d Ul 850Q apIWasoan ues| [edsgi 110V 9PIWIBS0IN UBSIA SAITRAIBSUOD | 1 DV ul 850Q 81W8s0INH U 8117 1 1DV4

aplwasoan4 Bulnlzday siuaned Buowre Aeq Apnis Jad 8soq apiwasodn uesiy
¥ 9lqel

Author Manuscript Author Manuscript Author Manuscript Author Manuscript

Crit Care Med. Author manuscript; available in PMC 2016 February 01.



