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What is already known about this topic? There are limited comparative pharmacokinetic and pharmacodynamic data
regarding novel intranasal versus conventional intramuscular (IM) methods of epinephrine delivery.

What does this article add to our knowledge? The plasma epinephrine concentration was overall greater with
epinephrine nasal spray versus IM autoinjector, with comparable effects on heart rate and blood pressure. Heart rate and
blood pressure were weakly correlated with plasma epinephrine concentrations.

How does this study impact current management guidelines? In this pooled analysis of 4 studies, the 13.2 mg
epinephrine nasal spray in healthy adults resulted in similar or greater pharmacokinetic parameters and similar
pharmacodynamics to an epinephrine IM autoinjector.
BACKGROUND: Standard of care for anaphylaxis treatment is
intramuscular (IM) epinephrine. An epinephrine nasal spray
(ENS) is under development as an alternative form of
administration.
OBJECTIVE: To compare the pharmacokinetic and
pharmacodynamic (PD) profile of 13.2 mg ENS with 0.3 mg IM
epinephrine autoinjector.
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METHODS: Data from 4 open-label phase 1 crossover studies
conducted in healthy adults were pooled to determine the
pharmacokinetic and PD profile of a single 13.2 mg ENS dose
delivered by 2 consecutive sprays of 6.6 mg each in opposite
(n [ 224 doses) or the same nostril (n [ 75 doses) compared
with the 0.3 mg IM autoinjector (n [ 215 doses). Each
participant served as their own control. Blood samples and vital
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Abbreviations used

AUC- a
rea under the curve

BMI- b
ody mass index

BP- b
lood pressure
Cmax- m
aximum observed plasma concentration

DBP- d
iastolic blood pressure

ENS- e
pinephrine nasal spray

HR- h
eart rate

IM- in
tramuscular

PD- p
harmacodynamic

PK- p
harmacokinetic

SBP- s
ystolic blood pressure

Tmax- ti
me to reach Cmax
signs were collected predose and at multiple intervals from
0 to 360 minutes postdose.
RESULTS: ENS rapidly increased the plasma epinephrine
concentration, with levels that were overall greater than IM
autoinjector. Median (range) time to maximum plasma
epinephrine concentration with ENS opposite nostrils, ENS
same nostril, and IM autoinjector was 25.1 (1.3-362.1), 20.1
(3.0-120.2), and 20.0 (1.0-121.3) minutes, respectively. The area
under the plasma concentrationetime curve for 0 to 360 mi-
nutes was significantly higher with ENS than with the IM
autoinjector (geometric mean ratio [90% CI], 155% [140%-
172%] with ENS opposite nostrils, 159% [138%-182%] with
ENS same nostril). The PD effects on heart rate and blood
pressure were similar in pattern and magnitude among all 3
treatment groups.
CONCLUSIONS: ENS rapidly achieved plasma epinephrine
levels greater and more sustained than the IM autoinjector and
with a similar PD effect. � 2024 Published by Elsevier Inc. on
behalf of the American Academy of Allergy, Asthma &
Immunology (J Allergy Clin Immunol Pract 2024;-:---)

Key words: Anaphylaxis; Epinephrine; Intranasal; Pharmaco-
dynamics; Pharmacokinetics

INTRODUCTION

Anaphylaxis is a serious immediate allergic reaction to food,
insect stings, medications, and/or other allergens that requires
urgent treatment intervention to avoid morbidity and potentially
even fatality.1 Epinephrine administered intramuscularly (IM) is
the standard of care for treating anaphylaxis because oral
administration results in very low bioavailability.2 Epinephrine is
a sympathomimetic a-adrenergic as well as a b1- and
b2-adrenergic agonist. The pharmacodynamic (PD) effects of
epinephrine include increased heart rate (HR) and changes in
blood pressure (BP).3

Patients at a higher risk of anaphylaxis are often prescribed
epinephrine IM autoinjectors because the vast majority of
anaphylactic events occur at home or in a community setting.2

However, epinephrine self-administration via autoinjectors for
anaphylaxis is suboptimal because of lack of carriage4 and needle-
phobia, which may result in delayed administration or failure to
use epinephrine at all.5,6 In a study of 190 patients prescribed
epinephrine IM autoinjectors, only 30% of those who experi-
enced an anaphylactic event actually used it.6 Delays or failure to
self-administer epinephrine increase the risk of anaphylaxis-
related hospitalization and mortality.7-9

Nasally administered epinephrine products are under devel-
opment as an alternative method of epinephrine self-
administration for the treatment of anaphylaxis. Clinical trials
to compare the efficacy of epinephrine nasal spray (ENS) with an
epinephrine IM autoinjector in treating patients with anaphylaxis
are not deemed to be ethical. Instead, regulatory authorities rely
on pharmacokinetic (PK) and PD studies that compare
bioavailability, absorption, and PD effects of novel noninjectable
epinephrine products with IM administration. Thus, the objec-
tive of this analysis was to compare the PK and PD profile of
13.2 mg ENS with that of the standard of care, 0.3 mg IM
epinephrine autoinjector, using pooled data from 4 studies.

METHODS
Data from 4 open-label phase 1 crossover studies of ENS

(NDS1C, Bryn Pharma, Lebanon, NJ) were pooled for PK and PD
analysis.10-13 All studies were approved by an institutional review
board (Advarra, Columbia, Md), and written informed consent was
obtained from all participants. The studies were conducted in
compliance with the principles of the Declaration of Helsinki and
Good Clinical Practice.

Participants in all 4 studies were healthy, nonsmoking adults aged
19 to 65 years with a body mass index (BMI) of greater than or equal
to 18.0 and less than or equal to 32.0 kg/m2 at screening. “Healthy”
was defined as no clinically significant medical history, physical
exam, laboratory profiles, vital signs, or electrocardiograms, per the
judgment of the study investigator or designee. Participants were not
experiencing anaphylaxis during the conduct of the studies. The
pooled treatment arms were a single 13.2 mg ENS dose delivered by
2 consecutive sprays of 6.6 mg each in opposite nostrils, a single 13.2
mg ENS dose delivered by 2 consecutive sprays of 6.6 mg each in the
same nostril, and a single 0.3 mg epinephrine dose delivered by IM
autoinjector (Mylan Specialty L.P., Morgantown, Wva). The single
dose is administered as 2 sprays because a previous dose-ranging
study demonstrated that the 13.2 mg intranasal dose, delivered as
2 sprays of 6.6 mg each to opposite nostrils, produced a PK profile
and plasma epinephrine level comparable to the 0.3 mg dose by IM
autoinjector and the 0.5 mg dose by IM manual syringe.14 The
consecutive intranasal sprays were administered within no more than
10 seconds of each other. The IM autoinjector injections were
administered to the middle of the outer thigh. All treatments were
administered by trained clinical personnel, except in one treatment
period in one of the studies the ENS dose was self-administered.

In all studies, each participant served as their own control per the
crossover designs, with a washout period of at least 1 day between
ENS and IM autoinjector treatment periods and of at least 14 days
between the ENS treatment periods.

PK and PD analysis
Blood samples to measure plasma epinephrine concentrations and

HR, systolic blood pressure (SBP), and diastolic blood pressure
(DBP) as indicators of a PD effect were collected or measured at
e30, e20, e10 minutes predose and 1, 3, 5, 7, 10, 15, 20, 25, 30,
45, 60, 90, 120, 180, and 360 minutes postdose.

Plasma concentrations of epinephrine were determined using a
validated ultraperformance liquid chromatographic method with a
tandem mass spectrometry detection method. The analytical range
was 15 to 2000 pg/mL. PK parameters included area under the
plasma concentrationetime curve (AUC) from time 0 to the 10-,
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20-, 30-, 60-, and 360-minute postdose time points (AUC0-10,
AUC0-20, AUC0-30, AUC0-60, and AUC0-360), the maximum
observed concentration (Cmax), Cmax from time 0 to 20 minutes, and
time to reach Cmax(Tmax). The percentage of participants attaining
baseline-adjusted plasma epinephrine concentrations of 50, 100, and
200 pg/mL at 10, 20, 30, and 60 minutes postdose was calculated
for each treatment arm.

Statistical analysis
Differences in demographic characteristics among the 4 study

populations were evaluated by rank-sum test for continuous variables
and Fisher exact test or c2 test for categorical variables. All available
participant-level data for each baseline-adjusted PK or PD parameter
were pooled by treatment arm. An average of 3 predose measure-
ments for plasma epinephrine concentration, HR, and BP were used
for baseline adjustments for each participant. Summary statistics for
PK and PD parameters were calculated by treatment arm and time
point. An ANOVA was performed on the natural log-transformed
AUC and Cmax plasma epinephrine parameters for each treatment
arm. Geometric least-squares means were calculated using the
exponentiation of the least-squares means from the ANOVA. Test-
to-reference ratios of the geometric least-squares mean and corre-
sponding 90% CIs were calculated as the difference between test and
reference values and expressed as a percentage relative to the refer-
ence. 90% CI values that do not cross 100% are considered statis-
tically significant. Correlations between baseline-adjusted plasma
epinephrine concentrations and unadjusted HR, SBP, and DBP after
administration of ENS (combined opposite nostril and same nostril
treatment arms) were analyzed by Spearman correlation coefficient (r)
for 10-, 20-, and 360-minute postdose values. Values for IM auto-
injector were not included in the analysis. Epinephrine concentrations
of less than 10 or more than 1000 pg/mL were excluded from the
analysis. A correlation between BMI and unadjusted Cmax with
13.2 mg ENS in opposite nostrils was assessed with Spearman corre-
lation coefficient, and the effect of sex on unadjusted Cmax with
13.2 mg ENS in opposite nostrils was assessed with nonparametric
Mann-Whitney test. Multivariate analysis controlling for covariates of
epinephrine concentration, age, and race was used with the pooled data
to determine an association between BMI and sex with unadjusted
HR. P values less than .05 were considered statistically significant.

RESULTS

Participants

There were no significant differences in demographic char-
acteristics among the individual study populations (see Table E1
in this article’s Online Repository at www.jaci-inpractice.org). In
the pooled population, 53% were male, 63% identified as White,
24% identified as Black, and the mean age was 40 years (see
Table E1 in this article’s Online Repository at www.jaci-
inpractice.org). In all, 251 participants were randomized in the
4 studies; per the crossover study designs, 176 participants were
randomized to 224 doses of 13.2 mg ENS in opposite nostrils,
75 participants were randomized to 75 doses of 13.2 mg ENS in
the same nostril, and 215 participants were randomized to 215
doses of 0.3 mg epinephrine by IM autoinjector.

PK data
Administration of ENS resulted in a rapid increase in plasma

epinephrine concentration, with exposure that was overall greater
than IM autoinjector (Figure 1). The plasma epinephrine con-
centration was higher between 5 and 10 minutes with the IM
autoinjector than with ENS (Figure 1). The median (range) time
to reach Cmax (minutes) with ENS in opposite nostrils, ENS in
the same nostril, and IM autoinjector was 25.1 (1.3-362.1), 20.1
(3.0-120.2), and 20.0 (1.0-121.3), respectively (Table I). The
baseline-adjusted geometric means for AUC0-10, AUC0-20,
AUC0-30, AUC0-60, and Cmax were generally similar between
ENS in either opposite nostrils or the same nostril compared
with the IM autoinjector (Table I and Table II). The baseline-
adjusted geometric mean AUC0-360 was significantly higher
with ENS than with the IM autoinjector, with a geometric mean
ratio (90% CI) of 155% (140%-172%) with ENS in opposite
nostrils and 159% (138%-182%) with ENS in the same nostril
compared with the IM autoinjector (Table II). The proportion of
participants attaining specific concentration thresholds of 50,
100, and 200 pg/mL at 10 to 60 minutes postdose was generally
similar across all treatments, although there was a trend toward
ENS in opposite nostrils having smaller proportions of partici-
pants reaching the thresholds compared with the ENS same
nostril and IM autoinjector groups (Figure 2). There was no
statistically significant correlation with ENS between BMI and
Cmax (r ¼ 0.09; P ¼ .19) and no statistically significant differ-
ence in Cmax between males and females (P ¼ .37; see Figure E1
in this article’s Online Repository at www.jaci-inpractice.org).

PD data
The PD effect on HR was similar in pattern and magnitude

among all 3 treatment groups (Figure 3). The transient mean
changes from baseline in HR and BP for all 3 treatment groups
were negligible and not clinically concerning. The greatest mean
increase from baseline in HR was 6.5 bpm with ENS in opposite
nostrils (at 1-minute postdose), 8.8 bpm with ENS in the same
nostril (at 45 minutes postdose), and 5.9 bpm with the IM
autoinjector (at 5 minutes postdose). After controlling for other
covariates, the independent variables of BMI and sex were not
significantly predictive of change in HR. The effect on SBP and
DBP was also similar in pattern and magnitude among all 3
treatment groups (Figure 4). The small observed mean decrease
in SBP and DBP in all 3 treatment groups was less than or equal
to 4.3 mm Hg from baseline at any time point. A plateau in HR
and BP was reached in all treatment groups (Figures 3 and 4).
Although there was interparticipant variability in the PD effects,
total postdose median and mean values for HR, SPB, and DBP
were not significantly different between ENS and the IM
autoinjector (Figure 5).

Correlation between PK and PD
There was a weakly significant correlation between the plasma

epinephrine concentration and HR at the analyzed time points
of 10, 20, and 360 minutes postdose after ENS (r � 0.32, all
P < .0001; Table III). There was no significant correlation
between epinephrine concentration and SBP at any analyzed
time point (P � .16), whereas there was a weak but statistically
significant negative correlation between epinephrine concentra-
tion and DBP at 20 and 360 minutes postdose (r � �0.12, both
P ¼ .04) but not at 10 minutes postdose (Table III).

DISCUSSION
In this pooled analysis of studies conducted in healthy adults,

a single cumulative dose of 13.2 mg ENS delivered in opposite
nostrils or the same nostril achieved comparable time to reach
Cmax and Cmax to the 0.3 mg IM autoinjector. Concentrations of

http://www.jaci-inpractice.org
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TABLE I. Baseline-adjusted plasma epinephrine PK outcomes

PK

Parameter

13.2 mg ENS in opposite

nostrils (n [ 224*)

13.2 mg ENS in the same

nostril (n [ 75*)

0.3 mg IM autoinjector

(n [ 215*)

AUC0-10 (pg , min/mL), geometric mean (CV%) 603 (326) 861 (166) 942 (155)

AUC0-20, (pg , min/mL), geometric mean (CV%) 2,002 (186) 2,741 (109) 2,370 (104)

AUC0-30, (pg , min/mL), geometric mean (CV%) 3,879 (134) 4,856 (97) 4,072 (83)

AUC0-60, (pg , min/mL), geometric mean (CV%) 8,953 (115) 10,240 (84) 8,217 (65)

AUC0-360, (pg , min/mL), geometric mean (CV%) 27,130 (92) 27,710 (75) 17,480 (52)

Cmax0-20 (pg/mL), geometric mean (CV%) 191.4 (151.9) 257.3 (99.6) 226.9 (103.3)

Cmax (pg/mL), geometric mean (CV%) 262.8 (114.4) 332.0 (82.0) 285.7 (76.4)

Tmax (min), median (minimum, maximum) 25.1 (1.3, 362.1) 20.1 (3.0, 120.2) 20.0 (1.0, 121.3)

AUC0-x, Area under the curve from 0 to x minutes postdose; Cmax20, maximum observed concentration from 0 to 20 minutes; CV, coefficient of variation; Tmax, time to reach
maximum concentration.
n is the number of randomized doses.

FIGURE 1. Median baseline-adjusted plasma epinephrine concentrationetime profiles from (A) 0 to 30 minutes and (B) 0 to 360 minutes.
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TABLE II. Comparison of baseline-adjusted plasma epinephrine PK parameters

PK

Parameter

13.2 mg ENS in opposite nostrils

(n [ 224*)

0.3 mg IM autoinjector

(n [ 215*)
Geometric

mean ratio, % 90% CI

Intrasubject

CV%Geometric LSM Geometric LSM

AUC0-10 (pg , min/mL) 603 942 64 51-80 216

AUC0-20 (pg , min/mL) 2,002 2,370 85 71-100 133

AUC0-30 (pg , min/mL) 3,879 4,072 95 83-110 103

AUC0-60 (pg , min/mL) 8,953 8,217 109 97-123 82

AUC0-360 (pg , min/mL) 27,130 17,480 155 140-172 66

Cmax (pg/mL) 262.8 285.7 92 81.3-104.0 86

13.2 mg ENS in the same

nostril (n [ 75*)

0.3 mg IM autoinjector

(n [ 215*)

AUC0-10 (pg , min/mL) 861 942 91 68-123 216

AUC0-20 (pg , min/mL) 2,741 2,370 116 92-145 133

AUC0-30 (pg , min/mL) 4,856 4,072 119 98-144 103

AUC0-60 (pg , min/mL) 10,240 8,217 125 106-146 82

AUC0-360 (pg , min/mL) 27,710 17,480 159 138-182 66

Cmax (pg/mL) 332.0 285.7 116.2 98.3-137.2 85.6

AUC0-x, Area under the curve from 0 to x minutes postdose; CV, coefficient of variation; LSM, least-squares means.
n is the number of randomized doses.

FIGURE 2. Proportion of participants attaining baseline-adjusted plasma epinephrine concentrations of (A) 50 pg/mL, (B) 100 pg/mL, and
(C) 200 pg/mL.
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plasma epinephrine were, overall, greater with 13.2 mg ENS over
the 6-hour time course (AUC0-360) than the IM autoinjector, but
with similar PD effects. The plasma epinephrine concentrations
were maintained for longer with ENS compared with the IM
autoinjector.
The ENS is under development as the current IM epinephrine
administration presents several concerns. A challenge from a
clinical aspect is that the bioavailability of an IM delivered dose is
dependent on the patient’s skin-to-muscle distance and can also
vary among autoinjector brands because of the device’s



FIGURE 3. Mean change from baseline HR-time profiles.
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functional properties (ie, device mechanism used).15 Further-
more, the patient’s skin-to-muscle distance and use of the
autoinjector through clothing could possibly result in subcu-
taneous delivery instead of IM delivery. From a psychological
aspect, some patients or caregivers may fear using the IM auto-
injector because they are concerned the injection itself may cause
an injury that is more harmful than the anaphylaxis.5,16 Thus,
because of device variability among autoinjectors and poor pa-
tient adherence, an alternative method of epinephrine delivery is
a pressing unmet need for the treatment of anaphylaxis.17

Rapid absorption of epinephrine is critical to successful
anaphylaxis treatment because anaphylaxis can rapidly progress.
This analysis found that absorption of epinephrine was indeed
rapid when delivered by the nasal spray; plasma epinephrine was
detected within minutes of administration, and by 10 minutes
postdose, most participants had already attained the Food and
Drug Administrationerequired benchmark concentration of 100
pg/mL.

The PD effects on HR and BP were similar between ENS and
IM administration, although the large number of outliers outside
the interquartile analysis indicates high interparticipant vari-
ability in PD effects in all treatment arms, including the current
standard of IM epinephrine. After ENS administration there was
a weak correlation between plasma epinephrine concentrations
and HR (positive correlation) and DBP (negative correlation)
and no correlation with SBP when examining early (10 or 20
minutes) and late (360 minute) time points. In a pooled analysis
of 4 PK/PD trials with another ENS, the effects on HR and SBP
were comparable between the ENS and IM administration,
whereas DBP was increased with the ENS and decreased with
IM administration.18 In the same pooled analysis, a relationship
between plasma epinephrine concentrations and HR and SBP
was observed until the epinephrine concentration reached 500
pg/mL, and then SBP plateaued; no clear relationship between
epinephrine concentrations and DBP after ENS administration
was observed.18 A review of PK/PD studies reported conflicting
PD effects among various IM autoinjectors, with a clear rela-
tionship between plasma epinephrine levels and HR and BP with
some autoinjectors whereas an inconclusive relationship was seen
with other autoinjectors.15 Together, the data are in agreement
that plasma epinephrine positively correlates with a modest,
transient increase in HR. However, the disparate findings con-
cerning a correlation between plasma epinephrine levels and BP
are somewhat perplexing considering that the mechanism of
action during anaphylaxis is to increase cardiac output and in-
crease peripheral resistance, thereby counteracting hypotension.
The PD effects of epinephrine may be impacted by the physi-
ological processes that occur in patients experiencing an
anaphylactic reaction that are not being experienced in healthy
adults and warrant further investigation.

A limitation of this analysis is that the plasma epinephrine
concentration needed to treat anaphylaxis is not known
because PK studies have only been conducted in healthy in-
dividuals. The standard required by the Food and Drug
Administration for approval of epinephrine products, no matter
which device is studied, is comparability of changes in PK and
PD parameters being induced by the administration of
epinephrine in healthy subjects. Using this standard, IM
administration in the thigh became preferred in anaphylaxis
treatment guidelines over subcutaneous administration when it
was demonstrated that IM administration in the thigh achieved
a more rapid and sustained impact on PK parameters.19,20

Similarly, novel epinephrine autoinjector devices have been
approved by the Food and Drug Administration after
demonstration of comparable PK and PD parameters with
those achieved by a conventional autoinjector device.21 The
current analysis of pooled data indicates that administration of
13.2 mg ENS achieved the plasma epinephrine levels of the
reference standard (eg, IM autoinjector administration), sug-
gesting comparative therapeutic levels were reached. Another
limitation of the analysis is that the mean BMI was 26.8,
indicating an overweight population. Needle penetration of IM
injections can vary by BMI,22 with the potential for decreased
plasma epinephrine levels in the obese population because of a
lack of penetration of the vastus lateralis. Individuals with BMI
more than 32 kg/m2 were not eligible for the trial to minimize
the possibility of subcutaneous injections. Moreover, all the IM
injections were administered by trained personnel to try and



FIGURE 4. Mean change from baseline BP-time profiles in (A) males and (B) females.
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ensure proper IM injection. However, there were no proced-
ures, such as ultrasound, to ensure that injections were IM and
not subcutaneous. The open-label design of the studies with
no placebo control is a limitation in regard to the PD effects
because the blood sample collection itself can induce small HR
and BP effects.23 The PD measures were limited to only HR
and BP; other measures such as mean arterial pressure could be
explored as additional indicators of PD effects. Another limi-
tation of the analysis is the small sample size of the ENS same
nostril treatment arm, which is because this method of
administration was evaluated in only 2 of the 4 included
studies.

The challenges of IM autoinjectors in treating anaphylaxis
highlight a need for alternative options for epinephrine admin-
istration. This pooled analysis indicates that 13.2 mg ENS
delivered in opposite nostrils or the same nostril can result in
plasma epinephrine levels that are similar or greater than with an
IM autoinjector and with comparable PD effects. Like IM



FIGURE 5. Summary values for change from baseline in HR, SBP,
and DBP. The solid line within the box represents the median of all
individual participant values across all time points, and the “þ”

represents the mean. Upper and lower whiskers represent the
largest and smallest observed values within 1.5� the interquartile
range from the upper (Q3) and lower (Q1) quartiles. Square
symbols are individual values outside the bounds of the whiskers.

TABLE III. Spearman correlation between plasma epinephrine
concentration and PD effects after ENS administration

PD parameter,

time point (min)

Correlation vs plasma

epinephrine concentration, r P value

HR

10 0.32 <.0001

20 0.29 <.0001

360 0.29 <.0001

SBP

10 �0.07 .24

20 �0.08 .16

360 �0.08 .16

DBP

10 �0.05 .36

20 �0.12 .04

360 �0.12 .04
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epinephrine, the response is rapid for the timely treatment of
anaphylaxis, making ENS a viable alternative option to IM
epinephrine delivery.
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FIGURE E1. Effect of (A) BMI and (B) sex on 13.2 mg ENS Cmax.



TABLE E1. Demographic characteristics of randomized participants

Characteristic Study 1 (n [ 51) Study 2 (n [ 116) Study 3 (n [ 36) Study 4 (n [ 48) Total (n [ 251) P value

Age (y), mean (range) 39 (20-63) 39 (20-65) 40 (20-65) 40 (20-64) 40 (20-65) .83

Sex: male, n (%) 26 (51) 57 (49) 19 (53) 30 (63) 132 (53) .48

Race, n (%) .12

American Indian or Alaska Native 1 (2) 1 (1) 0 2 (4) 4 (2)

Asian 0 3 (3) 2 (6) 1 (2) 6 (2)

Black 15 (29) 26 (22) 4 (11) 16 (33) 61 (24)

Multiple 4 (8) 12 (10) 6 (17) 0 22 (9)

White 31 (61) 74 (64) 24 (67) 29 (60) 158 (63)

Hispanic, n (%) 2 (4) 8 (7) 3 (8) 6 (13) 19 (8) .46

BMI (kg/m2), mean 27.1 26.4 27.0 26.6 26.8 .38

18.0-24.9, n (%) 8 (16) 39 (34) 11 (31) 17 (35) 75 (30)

25.0-29.9, n (%) 36 (71) 64 (55) 17 (47) 22 (46) 139 (55)

30.0-32.0, n (%) 7 (14) 13 (11) 8 (22) 9 (19) 37 (15)

Height (cm), mean 171.5 171.7 170.5 173.0 171.7 .50

Weight (kg) mean 79.8 77.9 79.4 79.8 79.2 .75

n is the number of participants.
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