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WELCOME 

Using Data to Measure Value and 
Improve Patient Care – Two Stories of 
How EMS Data is Making a Difference 
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}  Importance of using a bi-directional feed in the Health 
Information Exchange to improve EMS assessment 

}  Learn how the Rapid Emergency Medical Score (REMS) 
measures the impact EMS prehospital care has on patient 
coordination and Length of Stay at hospitals  

} The positive impact data has on patient care before, 
during, and after hospital admittance and the potential to 
improve funding opportunities 

Today 

Today’s Speakers 
} Brooke Burton, NRP, FACPE, Quality Director 

} Gold Cross Ambulance, Salt Lake City, Utah 
 

}  Jamie Chebra, MS, NRP, Director of EMS 
}  JFK Medical Center, New Jersey 
 

}  Jon Krohmer, MD, Director 
} NHTSA Office of EMS 
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Brooke Burton, NRP, FACPE 
Quality Director 

Gold Cross Ambulance, Salt Lake City, Utah 

About Gold Cross Ambulance 

}  500+ support staff 

}  10,800 square mile service area 

}  79,000 annual calls for service 

}  50,000 annual transports 
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Health Data Exchange (HDE) 
} Bidirectional 
} Agnostic 

Health Data Exchange (HDE) 

} Voluntary Reporting 
}  2010 
} Affordable Care Act (ACA) 

} Office of National Coordinator (ONC) Grant 
} Health IT 
}  Ended July 2017 
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Outcomes 
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Outcomes 

Outcomes 
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} CHF 
}  Sepsis 
}  STEMI 
}  Stroke 

Customizable Reports in Excel 
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} Billing and 
demographic info 

} Training 
}  Interaction 
}  Improved patient care 

Benefits 

Jamie Chebra, MS, NRP 
Director of EMS 

JFK Medical Center, Edison, New Jersey 

The Rapid Emergency Medical Score 
(REMS) and EMS Showing Value in 

High-Quality Clinical Care 
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}  Legislatively mandated: 

}  Two tiered system 

}  Unregulated Basic Life Support 

}  Nurse required Critical Care Transport 

}  Certificate of Need coverage areas for ALS 

}  ALS is hospital based 

}  ALS required two advanced providers 

}  No provision/exclusion for Community Paramedicine 

EMS in New Jersey, It’s Different 

JFK EMS 
} ALS program has existed since 1976 

} Major overhaul and investment in 2011 
}  BLS 

}  CCT 

}  Control Center 

}  Education 
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}  Show empirical, quantifiable data that the care that EMS provides 
in the prehospital environment impacts patient coordination and 
Length of Stay (LOS) 

}  Enhance the concept of Access, Quality and Cost (IHI Triple Aim) 

}  Establish a platform to show value in EMS, in $ 

} Create a defensible position for EMS funding in the competitive 
reimbursement arena 

Concept 

What is a REMS Score 
}  The Rapid Emergency Medical Score (REMS) is a scoring system 

designed to predict morbidity and mortality in an Emergency 
Department 

}  The score comes from a formula that looks at patient’s age, pulse 
rate, mean arterial pressure, respiratory rate, oxygen saturation, 
and Glasgow Coma Score 

}  REMS score by prehospital providers can add quantifiable data that 
can help answer the fundamental question that will define our 
profession: “Does EMS make a difference?” 
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Support for REMS as a Predictor of 
Morbidity & Mortality 

Ra
pid

Em
erg

en
cy

M
ed
ici
ne

Sc
ore

(R
EM

S)
in
the

tra
um

a p
op
ula

tio
n:

a r
etr
osp

ect
ive

stu
dy

Br
ya
n F

Im
ho
ff,
1 Nia

J T
ho
mp

so
n,
1 Mi

ch
ae
l A

Ha
stin

gs
,2
Nia

ma
n N

az
ir,
3

Mi
ch
ae
l M

on
cu
re,
4 Ch

ad
M
Ca
nn
on
5

To
cite

: Im
hof
f B
F,

Tho
mp
son

NJ,
Has

ting
s M

A,

et a
l. R

api
d E

me
rge
ncy

Me
dic
ine

Sco
re (

RE
MS

) in

the
trau

ma
pop

ula
tion

:

a re
tro
spe

ctiv
e s
tud
y. B

MJ

Op
en
201

4;4
:e0
047

38.

doi
:10
.11
36/
bm
jop
en-
201

3-

004
738

▸ Pre
pub

lica
tion

his
tor
y fo

r

this
pap

er
is a

vai
lab
le o

nlin
e.

To
vie
w the

se
file
s p
lea
se

vis
it t
he
jou
rna
l on

line

(ht
tp:/

/dx
.do
i.or

g/1
0.1
136

/

bm
jop
en-
201

3-0
047

38)
.

Rec
eiv
ed
20

Dec
em
ber

201
3

Rev
ise
d 3

1 M
arc
h 2

014

Acc
ept
ed
11

Ap
ril
201

4

1 The
Un
ive
rsit
y o
f K
ans

as

Sch
ool

of
Me
dic
ine
, K
ans

as

City
, K
ans

as,
US
A

2 Dep
artm

ent
of
Tra
um
a

Ser
vic
es,

Del
l C
hild

ren
’s

Me
dic
al C

ent
ral
of
Cen

tral

Tex
as,

Au
stin

, Te
xas

, U
SA

3 Dep
artm

ent
of
Pre

ven
tive

Me
dic
ine

and
Pu
blic

Hea
lth,

The
Un
ive
rsit
y o
f K
ans

as

Ho
spi
tal,

Kan
sas

City
,

Kan
sas

, U
SA

4 Dep
artm

ent
of
Su
rge
ry,

The

Un
ive
rsit
y o
f K
ans

as
Ho
spi
tal,

Kan
sas

City
, K
ans

as,
US
A

5 Dep
artm

ent
of
Em
erg
enc

y

Me
dic
ine
, U
niv
ers
ity
of

Kan
sas

Ho
spi
tal,

Kan
sas

City
,

Kan
sas

, U
SA

Cor
res
pon

den
ce
to

Dr
Ch
ad
M
Can

non
;

cca
nno

n@
kum

c.e
du

AB
ST
RA
CT

Ob
jec
tive

: R
api
d E

me
rge
ncy

Me
dic
ine

Sco
re (

RE
MS

)

is a
n a
tten

uat
ed
ver
sio
n o

f th
e A

cut
e P

hys
iolo

gy
and

Ch
ron

ic H
eal
th
Eva

lua
tion

(AP
ACH

E)
II s
cor
e a
nd

has

util
ity
in p

red
icti
ng

mo
rtal
ity
in n

on-
sur
gic
al p

atie
nts
,

but
has

yet
to
be
tes
ted

am
ong

the
trau

ma
pop

ula
tion

.

The
obj
ect
ive

wa
s to

eva
lua
te R

EM
S a

s a
risk

stra
tific

atio
n t
ool

for
pre
dic
ting

in-h
osp

ital
mo
rtal
ity
in

trau
ma
tica

lly
inju

red
pat
ien
ts a

nd
to
com

par
e R

EM
S

acc
ura
cy
in p

red
icti
ng

mo
rtal
ity
to
exi
stin

g t
rau
ma

sco
res
, in
clu
din
g t
he
Rev

ise
d T

rau
ma

Sco
re (

RT
S),

Inju
ry
Sev

erit
y S

cor
e (
ISS

) a
nd

Sh
ock

Ind
ex
(SI
).

De
sig
n a

nd
set
ting

: R
etro

spe
ctiv

e c
har
t re

vie
w of

the
trau

ma
reg
istr
y fr

om
an
urb

an
aca

dem
ic A

me
rica

n

Col
leg
e o
f S
urg

eon
s (
ACS

) le
vel

1 t
rau
ma

cen
tre.

Par
tici
pan

ts:
368

0 p
atie

nts
wit
h t
rau
ma

age
d

14
yea

rs
and

old
er a

dm
itte
d t
o t
he
hos

pita
l ov

er a
4-

yea
r p
erio

d.
Pat
ien
ts t
ran
sfe
rre
d f
rom

oth
er
hos

pita
ls

we
re e

xcl
ude

d f
rom

the
stu
dy
as
we
re t

hos
e w

ho

suf
fere

d f
rom

bur
n o

r d
row

nin
g-r
ela
ted

inju
ries

.

Pat
ien
ts w

ith
vita

l si
gn

doc
um
ent
atio

n in
suf
fici
ent

to

cal
cul
ate

an
RE
MS

sco
re w

ere
als
o e
xcl
ude

d.

Pri
ma
ry o

utc
om
e m

eas
ure

s: T
he
pre
dic
tive

abi
lity

of
RE
MS

wa
s e
val
uat
ed
usi
ng

OR
s fo

r in
-ho

spi
tal

mo
rtal
ity.

The
dis
crim

ina
te p

ow
er o

f R
EM
S,
RT
S,
ISS

and
SI
wa
s c
om
par
ed
usi
ng

the
are
a u
nde

r th
e re

cei
ver

ope
rati
ng

cha
rac
teri
stic

cur
ve.

Re
sul
ts:

Hig
her

RE
MS

wa
s a
sso

cia
ted

wit
h in

cre
ase

d

mo
rtal
ity
(p<

0.0
001

). A
n in

cre
ase

of
1 p

oin
t in

the
26-

poi
nt
RE
MS

sca
le w

as
ass

oci
ate
d w

ith
an
OR

of
1.5
1

for
in-h

osp
ital

dea
th
(95

%
CI
1.4
5 t
o 1

.58
). R

EM
S

(ar
ea
und

er
the

cur
ve
(AU

C)
0.9
1±0

.02
) w
as
fou
nd

to

be
sim

ilar
to
RT
S (
AU
C 0

.89
±0.
04)

and
sup

erio
r to

ISS

(AU
C 0

.87
±0.
01)

and
SI
(AU

C 0
.55
±0.
31)

in p
red
icti
ng

in-h
osp

ital
mo
rtal
ity.

Con
clu
sio
ns:

In
the

trau
ma

pop
ula
tion

, R
EM
S

app
ear
s to

be
a s
imp

le,
acc

ura
te p

red
icto

r o
f in

-

hos
pita

l m
ort
alit
y. W

hile
RE
MS

per
for
me
d s
imi
larl
y to

RT
S i
n p

red
icti
ng

mo
rtal
ity,

it d
id o

utp
erfo

rm
oth
er

trad
itio
nal
ly u

sed
trau

ma
sco

ring
sys
tem

s, s
pec

ific
ally

ISS
and

SI.

INT
RO
DU
CT
ION

Tra
um

a
an
d

un
int
en
tio
na
l inj

ury
are

the

lea
din

g c
au
ses

of
de
ath

for
all

ind
ivid

ua
ls l
ess

tha
n
44
yea

rs
of
age

wh
ich

res
ult

in
a m

ajo
r

co
st

bu
rde

n
for

the
he
alt
hc
are

sys
tem

.1

Cu
rre

nt
lite

rat
ure

sup
po
rts

tha
t e
arl
y d

iag
no
-

sis
an
d
ap
pro

pri
ate

tre
atm

en
t b

oth
im
pro

ve

ou
tco

me
s a
nd

are
co
st-e

ffe
cti
ve.

Ov
er
the

pa
st

de
cad

e,
sco

rin
g s
yst
em

s h
ave

be
en

uti
lise

d t
o

ass
ess

inj
ury

sev
eri
ty
an
d p

rov
ide

an
ob
jec
tive

me
asu

re
for

tre
atm

en
t a
nd

ap
pro

pri
ate

all
o-

cat
ion

of
he
alt
hc
are

res
ou
rce

s.
Th
e
Ac
ute

Ph
ysi
olo

gy
an
d
Ch
ron

ic
He

alt
h
Ev
alu

ati
on

(A
PA
CH

E I
I)
is a

val
ida

ted
sca

le
tha

t a
sse
sse
s

sev
eri
ty o

f il
lne

ss a
mo

ng
no
n-s
urg

ica
l, s
urg

ica
l

an
d
int
en
siv
e
car

e
ho
spi
tal

pa
tie
nts
.2

Th
e

sco
re
inc

orp
ora

tes
bo
dy

tem
pe
rat
ure

, re
spi
ra-

tor
y r
ate

(R
R)
, h
ear

t r
ate
, m

ean
art
eri
al
pre

s-

sur
e
(M

AP
),
ox
yge

na
tio
n
of

art
eri
al

blo
od
,

art
eri
al

pH
, s
eru

m
sod

ium
an
d
po
tas
siu
m

lev
els
, s
eru

m
cre

ati
nin

e,
ha
em

ato
cri
t,
wh
ite

cel
l c
ou
nt

an
d Gl

asg
ow

Co
ma

Sca
le
(G
CS
).
3

Str
eng

ths
and

lim
itat

ion
s o
f th

is s
tud
y

▪
Thi
s is

the
firs
t st

udy
to
dem

ons
trat
e t
he

app
lic-

abi
lity

of
Rap

id
Em
erg
enc

y
Me
dic
ine

Sco
re

(RE
MS

), a
mo
re
rap
id
and

les
s i
nva

siv
e v
ers
ion

of
the

Acu
te

Ph
ysi
olo
gy

and
Ch
ron

ic
Hea

lth

Eva
lua
tion

(AP
ACH

E)
II
sco

re,
to

trau
ma
tica

lly

inju
red

pat
ien
ts.

▪
RE
MS

, w
hic
h i
s c
alc
ula
ted

fro
m
rea
dily

ava
ilab

le

par
am
ete
rs,

per
for
ms

fav
our

abl
y i
n com

par
iso
n

to
exi
stin

g trau
ma

sco
res

to
pre
dic
t in

-ho
spi
tal

mo
rtal
ity.

▪
Wh

ile
the

stu
dy
ana

lys
ed
a la

rge
sam

ple
size

at a

sin
gle

urb
an

aca
dem

ic
trau

ma
cen

tre,
atte

mp
ts

to
ext
rap
ola
te r

esu
lts
to
oth
er
trau

ma
pop

ula
tion

s

ma
y n
ot
be
reli
abl
e.

▪
RE
MS

wa
s o

rigi
nal
ly
der
ive
d f
rom

the
me
dic
ine

pop
ula
tion

, t
her
efo
re

the
sco

ring
sys
tem

doe
s

not
diff
ere
ntia

te
bet
we
en

inju
ry
typ
es,

wh
ich

are

kno
wn

fac
tor
s in

pre
dic
ting

mo
rtal
ity.

▪
The

exp
erti
se

of
the

trea
ting

trau
ma

cen
tre

wil
l

infl
uen

ce
pat
ien
t o

utc
om
es

and
the
refo

re
wil
l

imp
act

the
RE
MS

–m
ort
alit
y
rela

tion
shi
p.

Thi
s

how
eve

r i
s a lim

itat
ion

of
all

sco
ring

sys
tem

s

and
is n

ot
uni
que

to
RE
MS

alo
ne.

Imh
off

BF,
Tho

mp
son

NJ,
Has

ting
s M

A,
et a

l. B
MJ

Op
en
201

4;4
:e0
047

38.
doi
:10
.11
36/
bm
jop
en-
201

3-0
047

38

1

Op
en

Ac
ce
ss

Re
se
ar
ch

group.bmj.co
m

 on April 2
4, 2017 - P

ublish
ed by 

http://b
mjopen.bmj.co

m/

Downloaded fro
m 

Original Contribution

Evaluating clinical care in the prehospital setting: Is Rapid Emergency
Medicine Score the missing metric of EMS?
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Introduction: The Rapid Emergency Medicine Score (REMS) was developed to predict emergency department
patient mortality. Our objective was to utilize REMS to assess initial patient acuity and evaluate clinical change
during prehospital care.
Methods:All non-cardiac arrest emergency transports fromApril 1, 2013 toMarch 31, 2014were analyzed froma
single EMSagency. Using age, pulse rate,mean arterial pressure, respiratory rate, oxygen saturation, andGlasgow
Coma Scale, initial and final REMS were calculated. Change in REMS was calculated by initial minus final with a
positive number indicating clinical improvement. Descriptive analyses were performed calculating means and
95% confidence intervals.
Results: Therewere 61,346 patients analyzedwith an average initial REMS of 4.3 (95% CI: 4.2–4.3) and an average
REMS change of 0.37 (95% CI: 0.36–0.38). Those patients classified with the highest dispatch priority had the
highest initial REMS (5.8; 95% CI: 5.5–6.2) and the greatest change (0.95; 95% CI: 0.72–1.17). Patients transported
with high priority had greater initial REMS, as well as greater improvement in REMS (high priority 7.3 [95% CI:
7.1–7.4], change 0.61 [95% CI: 0.53–0.69]; middle priority 5.3 [95% CI: 5.2–5.4], change 0.55 [95% CI: 0.51–
0.59]; low priority 3.9 [95% CI: 3.8–3.9], change 0.32 [95% CI: 0.31–0.33]).
Conclusion: Descriptive analyses indicate that as dispatch and transport priorities increased in severity so too did
initial REMS. The largest change in REMSwas seen in patients with the highest dispatch and transport priorities.
This indicates that REMS may provide system level insight into evaluating clinical changes during care.

© 2016 Elsevier Inc. All rights reserved.

Keywords:
Emergency medical services
Epidemiology
Health status indicators

1. Introduction

Within emergency medical services (EMS), determining patient
acuity and evaluating clinical outcomes are not standardized. This
presents a challenge for individuals responsible for providing system
oversight. The traditional performance metrics, including response
time intervals and out-of-hospital cardiac arrest survival, have be-
come common because of their ease of measurement [1]. However,
these metrics are limited in their scope and it is arguable whether
or not they meaningful in obtaining an overall view of the impact
of an EMS system.

Many performance measures are designed to assess the quality of
care in specific care domains, affecting only a small proportion of pa-
tients treated by EMS [1]. As defined, most of these evaluate

processes of care relating to compliance with standards. Association
with patient outcome is reserved for high acuity patients or condi-
tions; the result being little understanding of the relationship be-
tween clinical performance and patient outcomes. To understand
the effect of the quality of care on patient outcomes, a sufficient
tool must be identified.

Various scoring systems have been developed to help identify those
at risk for poor outcomes, a common metric being mortality. The
APACHE II (Acute Physiology and Chronic Health Evaluation-II) score
has achieved widespread use as a prognosticator of disease severity
and in-hospital mortality [2]. This 71-point score requires laboratory
results not available in the prehospital environment, thus prohibiting
its use by EMS. The Rapid Acute Physiology Score (RAPS), an abbreviat-
ed APACHE II score,was created for use in critical care transport patients
utilizing only vital signs recorded by EMS: blood pressure, pulse rate,
respiratory rate, and Glasgow Coma Scale. The 16-point RAPS was
determined to be complementary when used in conjunction with
APACHE II, but had limited value on its own as an out-of-hospital
severity score [3].
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Rapid Emergency Medicine score: a new prognostic tool for
in-hospital mortality in nonsurgical emergency department
patients

T. OLSSON1 ,2 , A . TERENT1 & L. LIND1 , 3

From the 1Department of Internal Medicine, University Hospital, Uppsala; 2The Research and Development Unit, Jamtland County Council,
Östersund; and 3AstraZeneca R&D, Mölndal; Sweden

Abstract. Olsson T, Terent A, Lind L (University
Hospital, Uppsala; The Research and Development
Unit, Jamtland County Council, Östersund; and
AstraZeneca R&D, Mölndal; Sweden). Rapid
Emergency Medicine score: a new prognostic tool
for in-hospital mortality in nonsurgical emergency
department patients. J Intern Med 2004; 255:
579–587.

Objectives. To evaluate the predictive accuracy of
the scoring system Rapid Acute Physiology score
(RAPS) in nonsurgical patients attending the
emergency department (ED) regarding in-hospital
mortality and length of stay in hospital (LOS), and to
investigate whether the predictive ability of RAPS
could be improved by extending the system.
Design. Prospective cohort study.
Setting. An adult ED of a 1200-bed university
hospital.
Subjects. A total of 12 006 nonsurgical patients
presenting to the ED during 12 consecutive months.
Methods. For all entries to the ED, RAPS (including
blood pressure, respiratory rate, pulse rate and
Glasgow coma scale) was calculated. The RAPS

system was extended by including the peripheral
oxygen saturation and patient age (Rapid Emergency
Medicine score, REMS) and this new score was
calculated for each patient. The statistical associa-
tions between the two scoring systems and in-hospital
mortality as well as LOS in hospital were examined.
Results. The REMS was superior to RAPS in
predicting in-hospital mortality [area under
receiver operating characteristic (ROC) curve
0.852 ± 0.014 SEM for REMS compared with
0.652 ± 0.019 for RAPS, P < 0.05]. An increase
of 1-point in the 26-point REMS scale was associated
with an OR of 1.40 for in-hospital death (95% CI:
1.36–1.45, P < 0.0001). Similar results were
obtained in the major patient groups (chest pain,
stroke, coma, dyspnoea and diabetes), in all age
groups and in both sexes. The association between
REMS and LOS was modest (r ¼ 0.47, P ¼ 0.0001).
Conclusions. The REMS was a powerful predictor of
in-hospital mortality in patients attending the ED
over a wide range of common nonsurgical disorders.

Keywords: cohort, emergency department, epidem-
iology, mortality prediction, scoring system.

Introduction

Several scoring systems for the assessment of the
severity of illness have been presented during the last
decades [1, 2]. They have mainly been directed to the
critically ill, and their common purpose is to measure
deviations in different physiological variables in
order to provide an objective measurement of the
severity of illness recognizable by physicians world-
wide. The wide range of uses of predictive instru-
ments has been described by Hyzy [3].

Several scoring systems have been applied to
trauma patients [4–7], and Nguyen et al. recently
described three scoring systems obtained at ED
admission, but only for critically ill patients [8].
However, no scoring system has been specifically
developed for all nonsurgical patients presenting to
the emergency department (ED). A severity of
disease classification in the Emergency room com-
bined with an accurate description of the disease
could prognostically stratify acutely ill patients and
assist investigators comparing the success of new

Journal of Internal Medicine 2004; 255: 579–587
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the CDS did not recommend the scan, providers could override the alert by entering a brief
justification. Evaluation of this effort was conducted using a mixed methods design.

Results: Overall, after deploying the CDS tool, there was a significantly lower utilization
of CT brain (10%, 95%CI 7-13%); p< 0.001) and CT c-spine (6%, 95%CI 0-11%; p<
¼0.0546)while utilization ofCTPEdidnot change significantly (p¼0.50).As hypothesized,
the change in CT usage depended on how high (or low) usage was at the start of the study
(p<0.001; see Figures); For CT Brain, the high utilizers decreased usage by 13% (95% CI:
5%,23%;p<0.001),while the average and lowutilizers did not change their usage (p>0.35).
For CT PE, the high utilizers decreased their usage by 13% (95% CI: 5%, 21%; p<.001),
average users did not change their usage (p¼0.80), and the low users increased usage by 40%
(95% CI: 17%, 66%; p<0.001). A similar pattern was observed for CT c-spine.

Conclusion: Clinical decision support that is embedded directly into the provider
workflow decreased the overall utilization and physician variability of high cost
imaging, especially among higher utilizers. Key lessons learned should be headed in
further translating these evaluation findings into practice.

11 The Modified Rapid Emergency Medicine Score:
A Novel Trauma Triaging Tool for Predicting
In-hospital Mortality

Miller R, Nazir N, McDonald T, Cannon CM/University of Kansas School of Medicine,
Kansas City, KS; University of Kansas Medical Center, Kansas City, KS; University of
Kansas Hospital, Kansas City, KS

Study Objectives: Current trauma systems rely on imperfect and subjective
tools to prioritize responses and resources, thus there is a critical need to develop
a more accurate trauma severity score that can be used clinically in real time.
Our objective was 1) to modify the Rapid Emergency Medicine Score (REMS;
an abbreviated, non-invasive, and objective version of the APACHE II score
originally designed for the medical non-trauma population) for the trauma
population on a local trauma database to create the Modified Rapid
Emergency Medicine Score (mREMS) and 2) to test its accuracy as a predictor
of in-hospital mortality, on a nationally representative database, when
compared to other currently used scores. Current scores include the Revised
Trauma Score (RTS), the Injury Severity Score (ISS), the “Mechanism, Glasgow
Coma Scale, Age and Arterial Pressure” (MGAP) score, and the Shock Index (SI)
score.

Methods: This was a two-part study design. The first part encompassed a
retrospective analysis of a level one academic trauma center that included
3,680 patients admitted with trauma over a 4-year period. Three components
of REMS were modified to more accurately represent the trauma population.
Using clinical judgment and goodness of fit tests, systolic blood pressure was
substituted for mean arterial pressure, the weighting of age was reduced,
and the weighting of GCS was increased. The second part encompassed
validating the new mREMS score retrospectively on a U.S. national trauma
database, the National Trauma Databank (NTDB) maintained by the
American College of Surgeons, that included 429,711 patients admitted with
trauma in the year 2012. The discriminate power of mREMS was compared to
other trauma scores using the area under the receiver operating characteristic
curve (AUC).

Results: Overall the mREMS score with an AUC of 0.967 (95% CI: 0.963-
0.971) was demonstrated to be higher than RTS (AUC 0.959 [95% CI: 0.955-
0.964]), ISS (AUC 0.780 [95% CI 0.770-0.791]), MGAP (AUC 0.964 [95% CI:
0.959-0.968]), and SI (AUC 0.670 [95% CI: 0.650- 0.690]) in predicting in-
hospital mortality on the NTDB. When stratified by blunt or penetrating trauma,
mREMS still displayed the highest AUC when compared to RTS, ISS, MGAP, and
SI (Table 1).

Conclusion: In the trauma population, mREMS proved to be a simple
and objective method to quickly predict trauma outcomes. The mREMS score
can guide providers in stratifying the severity of injury and in clinical
decisionmaking, even in a setting of limited resources. The score has future
potential to guide trauma patient triage to appropriate health care facilities to
ensure appropriate allocation of resources and may help decrease trauma related
mortality.

12 Telepharmacy Services and Emergency Medicine
Pharmacist Interventions in Freestanding
Emergency Departments

Campbell MJ, Phelan MP, Wells EJ, Hustey FM, Tietz D, Balmat R, Sokn E/Cleveland
Clinic, Cleveland, OH

Study Objective: The purpose of this report is to describe the scope of clinical
interventions of emergency medicine (EM) pharmacists provided remotely via
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Emergency Department Triage Scales and Their

Components: A Systematic Review of the

Scientific Evidence

Nasim Farrohknia 1*, Maaret Castrén 2, Anna Ehrenberg 3, Lars Lind 4, Sven Oredsson 5, Håkan Jonsson 6, Kjell Asplund 7

and Katarina E Göransson 8,9

AbstractEmergency department (ED) triage is used to identify patients’ level of urgency and treat them
based on their

triage level. The global advancement of triage scales in the past two decades has generated considerable research

on the validity and reliability of these scales. This systematic review aims to investigate the scientific evidence for

published ED triage scales. The following questions are addressed:

1. Does assessment of individual vital signs or chief complaints affect mortality during the hospital stay or within

30 days after arrival at the ED?

2. What is the level of agreement between clinicians’ triage decisions compared to each other or to a gold

standard for each scale (reliability)?

3. How valid is each triage scale in predicting hospitalization and hospital mortality?

A systematic search of the international literature published from
1966 through March 31, 2009 explored the British

Nursing Index, Business Source Premier, CINAHL, Cochrane Library, EMBASE, and PubMed. Inclusion was limited to

controlled studies of adult patients (≥15 years) visiting EDs for somatic reasons. Outcome variables were death in

ED or hospital and need for hospitalization (validity). Methodological quality and clinical relevance of each study

were rated as high, medium, or low. The results from
the studies that met the inclusion criteria and quality

standards were synthesized applying the internationally developed GRADE system. Each conclusion was then

assessed as having strong, moderately strong, limited, or insufficient scientific evidence. If studies were not

available, this was also noted.

We found ED triage scales to be supported, at best, by limited and often insufficient evidence.

The ability of the individual vital signs included in the different scales to predict outcome is seldom, if at all,

studied in the ED setting. The scientific evidence to assess interrater agreement (reliability) was limited for one

triage scale and insufficient or lacking for all other scales. Two of the scales yielded limited scientific evidence, and

one scale yielded insufficient evidence, on which to assess the risk of early death or hospitalization in patients

assigned to the two lowest triage levels on a 5-level scale (validity).

Introduction

Triage is a central task in an emergency department

(ED). In this context, triage is viewed as the rating of

patients’ clinical urgency [1]. Rating is necessary to iden-

tify the order in which patients should be given care in

an ED
when demand is high. Triage is not needed if

there is no queue for care. Triage scales aim
to optimize

the waiting time of patients according to the severity of

their medical condition, in order to treat as fast as

necessary the most intense symptom(s) and to reduce

the negative impact on the prognosis of a prolonged

delay before treatment. ED triage is a relatively modern

phenomenon, introduced in the 1950s in the United

States [2]. Triage is a complex decision-making process,

and several triage scales have been designed as decision-

support systems [3] to guide the triage nurse to a
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JFK EMS and the REMS Score- Methodology  

}  JFK EMS, in pursuit of quantifying the the benefit of prehospital care, began 
tracking REMS scores in September of 2015 

}  REMS score are calculated by a retrospective EPCR report custom built by Zoll 

}  All staff (ALS and BLS) trained on use of the score in ePCR 

}  All transported patients on first and last set of vital signs 

}  Soft closed call rule as reminder to complete REMS score 

}  REMS calculated for all service lines (ALS, BLS, SCTU) 

}  Yes, JFK BLS carry Pulse Ox 

JFK EMS REMS Data 

}  N=1800 

}  ALS 

}  BLS 

 

 

 

}  Limitations 

}  Soft closed call rules 

}  Anomalies 

}  BLS no ALS available 

}  ALS transporting BLS pt. 

}  Mutual Aid ALS with JFK 
BLS 
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Nature	
  	
   Dispatched	
  
Cases	
  

Treated	
  ALS	
   Pt	
  with	
  posi7ve	
  	
  
REMS	
  changes	
  

LOS	
  comparison	
  	
  	
  

Sepsis	
  related	
   476	
   329	
   299	
   (2.58)	
  days	
  

Diff	
  Breathing	
   883	
   641	
   598	
   (1.27)	
  days	
  

Chest	
  Pain	
   791	
   443	
   388	
   (0.78)	
  days	
  	
  

Nov	
  2017	
  to	
  May	
  2018	
  
Non-­‐	
  risk	
  adjusted	
  	
  
Calls	
  meeLng	
  criteria	
  	
  
	
  
	
  

Opportunities 
} Get more organizations involved 

} Representatives did not actually have the power to make 
decisions on behalf of their organizations 

} We made a new thing 

}  It was a start 



6/5/18	
  

15	
  

Q/A 

For more information about EMS Data Use, visit https://www.ems.gov/
emsdata.html 
 
A recording of this session will be available on ems.gov/ems-focus 

Q/A 
To contact today’s presenters: 
 
Brooke Burton, Gold Cross Ambulance, Salt Lake City, Utah 
bburton@goldcrossambulance.com 
 
Jamie Chebra, JFK Medical Center, Edison, New Jersey 
James.chebra@hackensackmeridian.org 
 

 


