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Abstract

Background—*railty is associated with increased morbidity and mortality in older persons. We
sought to characterize the associations between the frailty syndrome and long-term risk of sepsis
in a large cohort of community-dwelling adults.

Methods—We analyzed data on 30 239 community-dwelling adult participants in the REasons
for Geographic and Racial Differences in Stroke (REGARDS) cohort. We defined frailty as the
presence of at least 2 frailty indicators (weakness, exhaustion, and low physical activity). We
defined sepsis as hospitalization for a serious infection with =2 system inflammatory response
syndrome criteria, identified for the period 2003-2012. We determined the associations between
frailty and risk of first sepsis and sepsis 30-day case fatality.

Results—Among REGARDS participants, frailty was present in 6018 (19.9%). Over the 10-year
observation period, there were 1529 first-sepsis hospitalizations. Frailty was associated with
increased risk of sepsis (adjusted hazard ratio [HR] 1.44; 95% CI: 1.26 to 1.64). The total number
of frailty indicators was associated with increased risk of sepsis (Ptrend <.001). Among first-
sepsis hospitalizations, frailty was associated with increased sepsis 30-day case fatality (adjusted
OR 1.62; 95% CI: 1.06 to 2.50).
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Conclusions—In the REGARDS cohort, frailty was associated with increased long-term risk of
sepsis and sepsis 30-day case fatality.
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Introduction

Sepsis is the clinical syndrome of life-threatening organ dysfunction caused by dysregulated
host response to infection.! Sepsis may lead to systemic vasodilation, organ injury, shock,
and death. Sepsis is a major public health problem associated with over 750 000
hospitalizations, 570 000 Emergency Department visits, and 200 000 deaths annually in the
United States (US).22 Current sepsis scientific and clinical initiatives focus on the detection
and treatment of acute sepsis. Relatively little attention has been focused on the
identification the precursors for developing sepsis. With an understanding of the risk factors
for acute sepsis, it may be possible to identify the person most vulnerable to the condition,
offering opportunities to reduce the risk or impact of sepsis episodes.

Frailty is a state of increased vulnerability to stressors resulting from age-related decline in
reserve and function across multiple physiologic systems.# Frailty is a widespread health
problem, with prevalence estimates of 13% to 50% among community-dwelling adults.>11
Frailty has been associated with a host of health risks including increased hip fracture,
disability, hospitalization, and death.12 There are several plausible associations between
frailty and sepsis risk. Frailty and sepsis are both associated with advanced age and chronic
medical conditions.13 Decline in physical activity is also associated with both frailty and
sepsis.1* Biomarkers of cellular aging and inflammation such as high-sensitive C-reactive
protein, interleukin-6 (1L-6), intercellular adhesion molecule-1 (ICAM-1), and E-selectin
have been associated with both frailty and sepsis.1>16 Frailty is also associated with
suppression of immune function.1’

The REasons for Geographic and Racial Differences in Stroke (REGARDS) study is one of
the nation’s largest population-based cohorts of community-dwelling adults. We sought to
determine the associations between frailty and long-term risk of community-acquired sepsis.
We also sought to examine the association between frailty and sepsis case fatality.

Methods

Study Design

We analyzed data from the population-based REGARDS cohort. The Institutional Review
Board of the University of Alabama at Birmingham approved the study.

Data Source

REGARDS is one of the largest ongoing national longitudinal cohorts of community-
dwelling adults in the United States.18 Designed to evaluate the origins for racial and
geographic differences in stroke mortality, REGARDS includes 30 239 participants aged
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245 years. The cohort is 45% male, 41% black race, and 69% >60 years old. REGARDS
recruited participants between January 2003 and October 2007, collecting detailed
information about participant demographics, health behaviors, chronic medical conditions,
physical status diet, and medications.18 The study also collected blood and urine samples. In
6-month intervals, REGARDS contacted the participants by telephone to identify any
hospitalizations experienced by the participant. REGARDS also reviewed death certificates,
medical records, and interviewed proxies to ascertain causes of the death.

Identification of Frailty

Numerous criteria have been used to define frailty.#19-21 Garcia-Garcia et al defined a
frailty trait scale incorporating seven dimensions (energy balance nutrition, physical activity,
nervous system, vascular system, strength, endurance, and gait speed).1® The Cardiovascular
Health Study defined frailty using five components (shrinking, weakness, exhaustion, low
activity, and slowness).# Johansen et al defined frailty as the presence of two of three factors:
(1) weakness, (2) exhaustion, and (3) low physical activity.20

Using these prior studies as a conceptual framework, we focused on a definition of frailty
syndrome that could be identified by data collected on REGARDS participants. Based upon
participant responses to the 12-Item Short Form Health Survey (SF-12), we defined
weakness as a Physical Composite Score of <75.1221 We defined exhaustion as responses of
“a little of the time” or “none of the time” to the question “How much of the time during the
past 4 weeks did you have energy?” We defined low physical activity as responses of
“almost never” or “never exercising enough to work up a sweat” to the question “How many
times per week do you engage in intense physical activity, enough to build up a sweat?”12:21

Following Johansen et al, we defined frailty as the presence of two of these three indicators.
20

Identification of Sepsis Events

The primary outcomes were (1) first hospitalization for a sepsis event and (2) fatality within
30 days after a first sepsis event. Using international consensus definitions, we defined
sepsis events as hospital admission for a serious infection with the presence of at least two
systemic inflammatory response syndrome (SIRS) criteria, including heart rate >90 beats/
min, fever (temperature >38.3°C or <36°C), tachypnea (>20 breaths/min) or PCO, <32
mmHg, and leukocytosis (white blood cells >12 000 or <4000 cells/mm?3 or >10% band
forms).22 We used vital signs and laboratory test results for the initial 28 h of hospitalization.
Because of our focus on “community-acquired” (vs “hospital-acquired”) sepsis, we did not
include sepsis developing at later points during hospitalization. We did not include organ
dysfunction in the definition of sepsis. Among entire REGARDS cohort (n = 30,238), initial
review of 1349 hospital records indicated excellent interrater agreement for presence of
serious infection (x = .92) and the presence of sepsis (x = .90) upon hospital presentation.

We defined fatal sepsis as either death during a hospitalization for sepsis or death within 30
days of discharge for a hospitalization for sepsis. We included hospitalization events
reported from January 1, 2003, through December 31, 2012.
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Participant Characteristics

Participant demographics included age, race, sex, income, education, and geographic
location. Health behaviors included tobacco and alcohol use. We defined alcohol use as
moderate (1 drink per day for women or 2 drinks per day for men) and heavy alcohol use
(>1 drink per day for women and >2 drinks per day for men), per the National Institute on
Alcohol Abuse and Alcoholism classification.23 Participant’s chronic medical conditions
included atrial fibrillation, chronic lung disease, chronic kidney disease, coronary artery
disease, deep vein thrombosis, diabetes, dyslipidemia, hypertension, obesity, peripheral
artery disease, and stroke. Deep vein thrombosis, peripheral artery disease, and stroke
history were based upon self-reports. (Detailed definitions are provided in Appendix A.)

We included the biomarkers serum high-sensitivity C-reactive protein (hsCRP) and urinary
albumin-to-creatinine ratio in this study.1? We dichotomized both biomarkers as abnormal or
normal within statistical models. Consistent with prior REGARDS studies, we defined
hsCRP >3.0 mg/dL as abnormal.1>24 We defined albumin-to-creatinine ratio (ACR) =30
mg/g as abnormal.

Hospital course variables included infection type, Sequential Organ Failure Assessment
(SOFA) for respiratory, renal hepatic, cardiovascular, hematologic, and neurologic systems,
Mortality in Emergency Department Sepsis (MEDS) score, intensive care unit (ICU)
admission, and hospital mortality.

Data Analysis

We compared baseline demographics, health behaviors, chronic medical conditions,
biomarkers, infection types, and hospital characteristics between frail and non-frail
individuals using a chi-square test for categorical characteristics, analysis of variance
(ANQVA) for continuous variables, and Kruskal-Wallis test for nonparametric continuous
variables (eg, SOFA score).

To estimate the relative risk of first-sepsis events by frailty status, we fit a series of Cox
proportional hazards models with time to first sepsis as the primary endpoint. We censored
individuals at the time of their event, death, or end of follow-up (December 31, 2012). We
sequentially adjusted the estimates for participant sociodemographics, health behaviors,
chronic medical conditions, and biomarkers. We also examined models for each individual
frailty indicator as well the number of frailty components. We examined [frailty x age],
[frailty x sex], and [frailty x race] multiplicative interactions.

To compare differences in case fatality between frail and non-frail individuals, we used
multivariable logistic regression. Because of the limited number of fatal sepsis events (n =
172), we limited risk adjustment to variables with a £< .2 on univariate analysis. The final
multivariable model included adjustment for age, sex, obesity, dyslipidemia, coronary artery
disease, chronic kidney disease, hsCRP >30 mg/dL, ACR >30 mg/g, and total SOFA score.

We performed all statistical analyses with Stata 14.0 (Stata, Inc., College Station, Texas).
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Among 30 239 REGARDS participants, 8914 (29.4%) reported weakness, 4205 (13.9%)
reported exhaustion, and 10 240 (33.9%) reported low physical activity. Defined as the
presence of at least 2 of these indicators (weakness, exhaustion, low physical activity),
frailty was present in 6018 (19.9%) of REGARDS participants. Among the 29 192 with
complete information, the number of frailty indicators per individual was as follows: 0
indicator—14 064 (48.2%), 1 indicator—9110 (31.2%), 2 indicators—4405 (15.1%), 3
indicators—1613 (5.5%).

Frailty was more common among female and black participants as well as those with lower
education and income (Table 1). Frailty was more common among tobacco users but less
common among alcohol users. Chronic medical conditions and elevated hsCRP and ACR
were more common among frail participants.

Over the 10-year observation period, there were 1529 first-sepsis hospitalizations. Among
frail individuals, first-sepsis hospitalizations were more likely to be due to lung and kidney
infections (Table 2). Compared with non-frail individuals, frail sepsis participants exhibited
higher rates of intensive care unit admission and 30-day case fatality. Sequential Organ
Failure Assessment and MEDS scores and hospital fatality were similar between frail and
non-frail sepsis participants.

First-sepsis incidence was higher for frail participants (Table 3 and Figure 1). After
adjustment for confounders, first-sepsis events were independently associated with frailty
(adjusted HR 1.44; 95% CI: 1.26 to 1.64). The frailty indicators, weakness and low physical
activity, were each independently associated with risk of sepsis (Table 4). While there was a
relationship between exhaustion and sepsis, this association did not reach statistical
significance. The total number of frailty indicators was associated with increased risk of
sepsis (test of trend £<.001) (Table 4).

While the [frailty x age] and [frailty x sex] multiplicative interactions were not statistically
significant (P= .32 and .56, respectively), the [frailty x race] multiplicative interaction was
statistically significant (P=.02). We therefore examined separate models stratified by race.
Frailty was significantly associated with risk of sepsis among whites (adjusted HR 1.58;
95% ClI: 1.35 to 1.86). However, frailty was not associated with risk of sepsis among blacks
(adjusted HR 1.17; 95% CI: 0.92 to 1.48).

Among first-sepsis events, the frailty was associated with increased sepsis in 30-day case
fatality (Table 5). The number of frailty indicators was independently associated with
increased sepsis 30-day case fatality (Ptrend = .03).

Discussion

In this study of community-dwelling adults in the REGARDS cohort, we found the frailty
was independently associated with sepsis risk. Among first-sepsis hospitalizations, the
presence of all three frailty indicators was associated with increased odds of sepsis 30-day
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case fatality. These results suggest that frailty may represent a novel risk factor for sepsis
independent of participant sociodemographics, health behaviors, or comorbid burden.

Frailty has been highlighted as risk factor for numerous medical conditions such as
cardiovascular disease, congestive heart failure, chronic kidney disease, and even hip
fractures.12:25-29 There are plausible connections between frailty and sepsis. For example,
pathophysiologic abnormalities such as chronic inflammation, dysfunctional epithelium, and
impaired immune response are common in both frailty and sepsis.1®-17:30.31 Exhaustion may
be due to neuroendocrine dysfunction as a result of cell senescence or physical inactivity.32
Regular physical activity has been shown to modulate inflammatory response; we have
previously shown that decreased physical activity is associated with increased sepsis risk.14
We note that the observed independent associations between frailty and first-sepsis events
persisted even after adjustment for range of confounders, suggesting that frailty is not
merely an indicator of comorbid burden. Further studies are needed to confirm these
hypotheses.

Several important observations of this analysis are worthy of comment. We observed that the
risk of sepsis was related to the number of frailty indicators. These observations suggest that
the frailty indicators may influence sepsis risk in an additive fashion. Also, while weakness,
exhaustion, and low physical activity were more common among blacks than white, the
number of frailty indicators was independently associated with increased sepsis risk in
whites but not in blacks. In prior studies, we found that black REGARDS participants were
less likely than whites to experience infection and sepsis events, which may have been due
to a slightly higher comorbidity burden among whites than black participants in REGARDS.
23,33-35 \We also observed that only individuals with all three frailty indicators were at
increased odds of 28-day death after a sepsis hospitalization. These intriguing findings merit
further examination to better elucidate the biologic pathways linking frailty to sepsis
susceptibility and survival.24

These findings have 2 important implications for sepsis care. First, among patients
hospitalized for sepsis, the presence of frailty may be viewed as a risk factor for death. Since
frail individuals may be less able to tolerate the systemic inflammation and organ
dysfunction of sepsis, these individuals may merit more proactive and aggressive sepsis care.
Second, frailty may potentially play a role in community sepsis prevention. Current clinical
and scientific initiatives focus on the early identification and treatment of acute sepsis;
clinicians do not customarily conceptualize sepsis as a preventable condition.36 However, we
have previously identified that individual health characteristics such as sociodemographics,
health behaviors, chronic medical conditions, and biomarkers are able to predict 10-year risk
of sepsis hospitalization in community-dwelling adults.3” Thus, one might consider frailty as
an additional indicator of long-term sepsis risk. Aggressive preventive interventions such as
vaccination and early antibiotic initiation for infections may be warranted for frail
individuals. Of note, frailty was present in 20% of the REGARDS participants, underscoring
that frailty is common among community-dwelling adults.38

This analysis contains certain limitations. We limited the analysis to 3 indicators of frailty;
we did not assess other frailty measures. REGARDS did not assess other measures of frailty,
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such as muscle mass. REGARDS is not a surveillance study, and thus complete
ascertainment of all sepsis events is unlikely. By design, the REGARDS cohort includes
only African Americans and whites, and thus these results may not generalize to other ethnic
groups. Although we adjusted for confounders, the associations between frailty and sepsis
risk and case fatality may have been influenced by other variables such as access to health
care. Both recall and information biases are limitations of this study, as the 3 studied
indicators of frailty were subjective measures reported by participants. Future studies using
objective measures could attenuate frailty misclassification.

In conclusion, in the REGARDS cohort, frailty was associated with increased long-term risk
of sepsis and sepsis 30-day case fatality. Frailty may identify individuals at heightened risk
of sepsis and sepsis death.
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Appendix A

Detailed Definitions for Sociodemographics, Health Behaviors, Chronic Medical
Conditions, and Biomarkers

Variable Definition

Sociodemographics

Age Age in years, dichotomized to =75 years vs <75 years
Gender Male, female

Race African American, white

Education Participant reported:

Less than high school
High school graduate

Some college
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Variable

Definition

Income

Geographic region

Health behaviors

Smoking status

Alcohol use

Chronic medical conditions
Atrial fibrillation

Chronic lung disease

Coronary artery disease

Diabetes

Deep vein thrombosis

Dyslipidemia

Hypertension

Obesity

Peripheral artery disease

Stroke
Biomarkers

Estimated glomerular filtration rate
(eGFR)

College or higher
Missing

Participant reported:
<$20k

$20k to $34k

$35k to $74k

2$75k

Missing (not reported)
Participant residence:

Stroke buckle (coastal plains of North Carolina, South Carolina, and
Georgia)

Stroke belt (remainder of North Carolina, South Carolina and Georgia,
plus Tennessee, Mississippi, Alabama, Louisiana, and Arkansas)

Non-belt/buckle (other states)

Participant reported:

Current

Past

Never

Participant reported:

None

Moderate (up to 1 drink per day for women or 2 drinks per day for men)

Heavy (>1 drink per day for women and >2 drinks per day for men)3°

Participant reported history of atrial fibrillation

Participant use of pulmonary medications (f agonists, leukotriene
inhibitors, inhaled corticosteroids, combination inhalers, ipratropium,
cromolyn, aminophylline, and theophylline) as a surrogate for chronic
lung disease

Participant reported history of myocardial infarction, coronary artery
bypass grafting, or cardiac angioplasty or stenting, or baseline
electrocardiographic evidence of myocardial infarction

Fasting glucose = 126 mg/L (or a glucose =200 mg/L for those not
fasting) or participant-reported use of insulin or oral hypoglycemic
agents

Participant reported history of deep vein thrombosis

Low-density lipoprotein cholesterol >130 mg/dL or participant reported
usage of lipid-lowering medications

Systolic blood pressure = 140 mm Hg, diastolic blood pressure 290 mm
Hg, or participant reported antihypertensive agent usage

{Waist circumference [>102 cm for males or >88 cm for females]} or
{body mass index =30 kg/m}.

Participant reported history of lower extremity arterial bypass or leg
amputation

Participant reported history of stroke or transient ischemic attack

Abnormal defined as eGFR <60 mL/min/1.73m?
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Variable Definition

Assay by colorimetric reflectance spectrophotometry (Ortho Vitros
Clinical Chemistry System 9501RC, Johnson & Johnson Clinical
Diagnostics, Raritan, New Jersey). eGFR based upon CKD-Epi
equation*®

Albumin-to-creatinine ratio (ACR) Abnormal defined as ACR =30 mcg/mg

Albumin assay by nephelometry (BN ProSpec Nephelometer, Dade
Behring, Siemens Healthcare, Deerfield, 1llinois). Urinary creatinine
assay determined by rate blanked Jaffe” procedure (Modular-P analyzer,
Roche/ Hitachi, Roche Diagnostics, Indianapolis, Indiana).

High-sensitivity C-reactive protein Abnormal defined as hsCRP >3.0 mg/dL

(hsCRP) . . . L
Assay by particle-enhanced immunonephelometry (N High-sensitivity

CRP, Siemens AG, Munich, Germany).
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Figure 1.

Kaplan-Meier graph for first sepsis events, stratified by frailty status.
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Baseline Characteristics of REGARDS Participants, Stratified by Frailty Status.?

Table 1

Variable Frail (n=6018) Non-Frail (N =23174) pygued
Age, mean (SD) 66.2 (10.0) 64.3(9.2) <.001
Sex (%) <.001
Male 2024 (33.6) 11072 (47.8)
Female 3994 (66.4) 12102 (52.2)
Race (%) <.001
White 3205 (53.3) 13917 (60.1)
Black 2813 (46.7) 9257 (40.0)
Education (%) <.001
<High school 1182 (19.7) 2374 (10.2)
High school graduate 1857 (30.9) 5676 (24.5)
Some college 1633 (27.1) 6212 (26.8)
College graduate or higher 1335 (22.2) 8902 (38.4)
Missing N (%) 10 (0.2) 10 (0.04)
Income (%) <.001
<$20 000 1878 (31.2) 3368 (14.5)
$20 000 to $34 000 1607 (26.7) 5442 (23.5)
$35 000 to $74 000 1324 (22.0) 7409 (32.0)
$75 000 and above 406 (6.8) 4282 (18.5)
Unknown 803 (13.3) 2673 (11.5)
Geographic region (%) <.001
Non-stroke belt or buckle 2498 (41.5) 10 528 (45.4)
Stroke belt 2209 (36.7) 7902 (34.1)
Stroke buckle 1312 (21.8) 4744 (20.5)
Missing N (%)
Tobacco use (%) <.001
Never 2404 (40.0) 10 790 (46.6)
Past 2414 (40.1) 9238 (40.0)
Current 1175 (19.5) 3065 (13.2)
Missing N (%) 25 (0.4) 81(0.4)
Alcohol use (%) <.001
None 4370 (72.6) 13 497 (58.2)
Moderate 1366 (22.7) 8268 (35.7)
Heavy 159 (2.6) 990 (4.3)
Missing N (%) 123 (2.0) 419 (1.8)
Chronic medical conditions (%)
Atrial fibrillation 836 (13.9) 1635 (7.1) <.001
Chronic lung disease 924 (15.4) 1751 (7.6) <.001
Chronic kidney disease 1086 (18.1) 2040 (8.8) <.001
Coronary artery disease 1590 (26.4) 3503 (15.1) <.001
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Variable Frail (n=6018) Non-Frail (n=23174) pygued
Deep vein thrombosis 493 (8.2) 1019 (4.4) <.001
Diabetes 2080 (34.6) 4436 (19.3) <.001
Dyslipidemia 3749 (62.3) 12 906 (55.7) <.001
Hypertension 4356 (72.4) 12 856 (55.5) <.001
Obesity 4129 (68.6) 11 474 (49.5) <.001
Peripheral artery disease 250 (4.2) 386 (1.7) <.001
Stroke 788 (13.1) 1054 (4.6) <.001

Biomarkers
hsCRP >3.0 mg/dL 3032 (50.4) 8051 (34.7) <.001
ACR >30 mg/g 1236 (20.5) 2937 (12.7) <.001

Abbreviations: hsCRP, high-sensitivity C-reactive protein

a .
Column totals and percentages do not always equal to 100% due to missing data.

Significance by chi-square test for categorical variables and #test for continuous variables.
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Infection Types, Hospital Characteristics, and Outcomes Among 1479 First-Sepsis Hospitalizations, Stratified

by Frailty Status.

Table 2

Variable Frail (N=509) Non-Frail (N=970) p\/gyed
Infection type—n (%)
Lung 268 (52.7) 449 (46.3) .001
Kidney 97 (19.1) 153 (15.8)
Abdominal 54 (10.6) 169 (17.4)
Skin 25 (6.9) 82 (8.5)
Sepsis 38 (7.5) 62 (6.4)
Other 17 (3.3) 55 (5.7)
Hospital characteristics
SOFA Score—median (IQR) 2 (1-3) 1(0-3) <.001
MEDS Score 11 (8-14) 9 (6-13) 008
ICU Admission—n (%) 358 (76.3) 688 (81.4) 03
Outcomes
Hospital death 53 (10.4) 80 (8.3) 17
30-Day case fatality 74 (14.5) 98 (10.1) .01

Abbreviations: ICU, intensive care unit; MEDS, Mortality in Emergency Department Sepsis Score; SOFA, Sequential Organ Failure Assessment

Score.

a.. .. . . . ’ .
Significance determined using chi-square Wilcoxon Rank-Sum or chi-square test.
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Table 4

Associations Between Frailty Indicators and First Sepsis Events.?

Page 17

Frailty Indicators

No. Events(%)b

Incidence Per 1000 Per son-Years

(95% ClI)

CrudeHR (95% ClI)

Adjusted HR (95% ClI)

Weakness
Weak
Not weak
Exhaustion
Exhausted
Not exhausted
Physical activity
Low
Normal
Number of frailty indicators

0
1
2

3

684 (7.7)
820 (3.9)

333 (7.9)
1193 (4.6)

659 (6.4)
845 (4.3)

512 (3.6)
458 (5.0)
341 (7.7)

168 (10.4)

13.6 (12.6-14.7)
6.2 (5.8-6.6)

14.3 (12.9-16.0)
7.4 (7.0-7.8)

11.0 (10.2-11.9)
6.9 (6.4-7.3)

5.6 (5.2-6.1)
8.1 (7.4-8.9)
13.9 (12.5-15.4)

20.2 (17.4-23.5)

1.92 (1.72-2.15)

Reference

1.41 (1.23-1.61)

Reference

1.36 (1.23-1.52)

Reference

Reference
1.46 (1.29-1.65)
2.51 (2.20-2.88)

3.68 (3.09-4.38)

1.37 (1.20-1.56)

Reference

1.15 (0.99-1.35)

Reference

1.15 (1.01-1.29)

Reference

Reference?
1.23 (1.07-1.42)0
1.54 (1.30-1.81)0

1.78 (1.43-2.22)0

a_ . . - . . . .
Estimated from Cox Proportional Hazards Model. Multivariable model adjusted for sex, age, and geographic region, education level, tobacco,
alcohol use, baseline chronic medical conditions, and biomarkers.

bTest of trend £<.001.
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Table 5

Associations Between Frailty and Sepsis 30-day Case Fatality.?

Frailty Status  No. Death Events (%) CrudeOR (95% CI) Adjusted OR (95% CI)

Frail 74 (14.5) 1.51 (1.10-2.09) 1.62 (1.06-2.50)
Non-frail 98 (10.1) Reference Reference
Number of frailty indicators
0 Reference Reference
1 1.18 (0.78-1.80) 1.05 (0.61-1.80)?
2 1.62 (1.06-2.48) 1.53 (0.88-2.66)
3 1.69 (1.01-2.83) 2.03 (1.02-4.06)

aEstimated from logistic regression models. Based Upon n = 1529 first-sepsis events. Multivariable models adjusted for age, sex, obesity,
dyslipidemia, coronary artery disease, chronic kidney disease, hsCRP >30 mg/dL, ACR >30 mg/g, and Total SOFA Score.

bTest of Ptrend = .03.
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