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Emergency Department Sepsis (MEDS)
Scoring System in the Evaluation of
Suspected Sepsis in an Emergency
Department

Tae Nyoung Chung, M.D.}, Je Hyuk Oh, M.D., Kwang
Hyun Cho, M.D.2, Jin Hee Lee, M.D., Seung Ho Kim,
M.D.

Purpose: Recent guidelines for sepsis treatment empha-
sizes the need for early recognition of disease, leading to
the development of the MEDS scoring system. However,
there has been no prospective validation or comparison
against other scoring systems. Therefore, we prospectively
validated the MEDS scoring system and compared it with
Multiple Organ Dysfunction Score (MODS) and Sepsis-
related Organ Failure Assessment (SOFA) scoring sys-
tems.

Methods: MEDS, MODS, and SOFA scores of 288
patients who were suspected to have systemic infection
were calculated at the times of their emergency department
visits, and clinical data of the patients were reviewed after
six months.

Results: MEDS, MODS, and SOFA scoring systems were
all valid in the prediction of mortality according to logistic
regression analysis. The results of probit analysis revealed
significant and direct relationships between the scores and
the mortality rate and demonstrated the parallelism of the
mortality prediction of the three scoring systems. The cut-off
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subjects into five groups according to their risk for death.
And the MEDS score well predicted the admission to ward
or intensive care unit in survived patients.

Conclusion: MEDS, MODS, and SOFA scor all were good
predictors of outcome for patients with suspected sepsis
and showed the same degree of predictive power. The
MEDS scoring system, however, featured ease of calcula-
tion and definite clinical cut-off values which were useful in
guiding decisions about treatment options. It also was well
correlated with the prognosis of survived patients. We
believe it to be the most useful and appropriate clinical pre-
diction tool in cases of suspected sepsis in the emergency
department.
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, AAoR HriE £ e =7
71ieo] . asitt Jﬁz‘é 9] 7% Acute Physiology And
Chronic Health Evaluation (APACHE). APACHE
II. APACHE III ¥ Simplified Acute Physiological
Score (SAPS)¢ #& 7|E9 F35&= H7 =74
Multiple Organ Dysfunction Score (MODS), Sepsis-
related Organ Failure Assessment (SOFA)Y
Cellular Injury Score (CIS)¢} #2 Hd5y Ad o
b 27184 (multiple organ failure) €] @EE"E— 78}
T ETE o83l oy AFEEY 35S ATttt
Vo] 2ozt M iﬂﬁﬂ (scoring system)*gl H) el o
& dATFES B3 dFoAE 7IEY FEE WUF =7
MODSY SOFA, CISSF 22 oA #r|5He 4
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olgfgt IS Bealr] -HOHH Shapiro & 34
Al HES Aol APGE & =724 Mortality
in Emergency Department Sepsis (MEDS) &< A7l
£ 7B vt gtk MEDS A AAls AL Wie] 3het
st APE AP =R 71Egk(cut-of f value)o] AAIE 9]
o] 37 WA XE AL Aalr)d sesittn &
T Uth sV FEEAQ] RS AEE B3l JEESL
3 AZ %°' 717494 WAt Ro] ALEE QT Al
T AAZ = S8 E

*O] oilE = FApe] o Fof gk o
S5 AHEE F deERAE ASs] sl
S s ez MEDS < A9 th
4 A715H B7F A4 AAR]D MODS A4 9 SOFA A

% =88 vpsls A3E APy
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32 MEDS A4, MODS ¥4 9 SOFA A4E Akt
S (Table 1, 2, 3).
Rag: R A B R R
A A Z Tt
A5 5 7198 54 W = /o] A
gk Al-elA o5 Y
I, A dFE gesiant. HE3HE A Ui 28¢
ool AbgalAY 7Hd gl H¥ (moribund discharge)
= 3 A AP, 28Y oldel B HLIAY 28Y ]
I AEN AND A= AE oZ ERSIGT. AT
oA AREE 28 olU] AMY V]E2, HE FHT Eo] ¥
MM =he] AZIH YA wl= A ekH (Food and
Drug Association, FDA)2 23#| %]z}t o} tjth4=9
HEZ F A AollMe] A 7]Eo & srolan Yk,
MEDS A< @54 ‘terminal illness & ¥Z o7}
AE IS 4% ‘tachypnea/hypoxia’ & T&57}
¥ ol AY w2 FuUd 4ta ¥3l= 90% T
T2 4 A X3 fAE Y8l vta3E B 100%
2k Fojzh gk A9 ‘septic shock' & £% #I3

AT oA 164] vlwre] B i

7+l (iatrogenic infection) A=

(severe sepsis: 2714 o]/Fe] MAldFwkg 9 A7) FA
W3 £ €Y 90 mmHg olshe] Adste] Eukd
7%, ‘lower respiratory infection' & @& ¥
Ffol BolAY AR s Aol oaly]

o o

‘nursing home resident & 2%4& 32 294 A
FoAY 1719 o1 23 (bed-ridden state) & A<
e A¢2 Fsdty”. MODS, SOFA 49 387
A FdEoA W 7k #Ao] ddH e R dasA] gt
3 dekElo] AlFsA] &2 S Y FES 0322 3k
3, MODS Ao A8HA FEoA dgF B Auke
(pressure adjusted heart rate, PAR)E 4 F9W4<
S84 ¥ol 72 F gldd AvE dd FES 0=
Esi=

MEDS, MODS, SOFA A4 AAS #8584 #H7F 2
HwE g8 ABE A AP 9 o]y 2AAE AR
g E3F Hosmer -Lemeshow A3 74 (Hosmer-
Lemeshow goodness-of—fit test)S Al33sle]l p=0.05
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o] i3k Abge] ROC =4 (Receiver operator charac-
teristic curve)ollAl F43} 49 (area under curve,
AUC)E Fdor fo¢de p0.052 3t MEDS
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E EAEAE SPSS 12.0K for windowsZ o] &3}

2 1
1. 8txel S | ey Eda

kU

B BAE AgdE 3108ogey Arrete
MEDS, MODS, SOFA HFE AEskA Zdd 228
AN 3 2889 S o AFE AT

AL IR 1417, oA} 14THo 2 153 AujE B
Fom HF dHe 546U TFVE oF AY IR
2557, AbgAtE 208 e R 6.9%9 AMYES HIu
(Table 4).

7 M A B

%3k Hosmer-Lemeshow 23] A<l
MEDS #<4 AAE= p=0.263, MODS #
p=0.636. SOFA A AAl= p=0.904= ZF A3 A
o= ddela o]F BEUR AN dF By =xE st
HoHFig. 1).

LAY EENF 55 B

Z28 2y H&& Fe Pearson A 7ho] AF
% A3 MEDS A< AA= p=0.369, MODS A+ A
= p=0.344, SOFA AF AAE p0.7472 27 AF
s & F UG Al A AE AAE 7

Table 1. MEDS scoring system*

(Rl opol 2 Y

ko

Points

(o]

Terminal illness
Tachypnea/hypoxia

Septic shock

Platel ets < 150,000/mm?
Bands form > 5%
Age>65

Lower respiratory infection
Nursing home resident
Altered mental status

* Adopted from Shapiro et a.(2003)*
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28 23] HEAA A3t Pearson A 7] Al
AR p0.621, H3IA H#HFL p=0.889= A H
&

5
Fodee e 5 4 A gE A2 SHe =8
1 3L

fu afo <0 oi

@ '(p(x)) = —2.387+0.175z

o] IARF w=w MEDS 13U AS Ag 85
0.013(1.3%), 16¥Y 2% A% & 0.
dZg £ glom MEDS 144 o|3d 2% Abgd
o] 50%2 ¥ee o % rh(Fig. 3).

4. MEDS M4 A2l 9l =d 7|72t R84
57lel 19w 712 gtel Agel tig ROC 3419 34
3t 94 (AUC)E 0.81(p<0.00D) oA H(Fig 4). A43=4E

7155k mhE AVES A7 2.1%(4/188), 5.6%(3/54),
26.5%1(9/34), 37.5%(3/8), 50%(2/4) & FAH o2 F

Table 2. MODS scoring system*

p=0.961=2 Age oz Aol o3 WY =xE

stAtHFig. 6).

L. |

HEFE 2 APEE©] 30~50%°l °l=

AEE Wzl

Ao s det o o] A" A gHolu AR} o
21970t 27]9l= tumor necrosis factor @ (TNF-a),
interleukin-189} #2 Afo]E7}Rle] o7 Hppifnh3-ol
4ol ol F S nkg ool A3 W Axe] T

Score

Organ system 0 1 2 3 4
Respiratory: PO,/FIO; ratio >300 226~300 151~225 76~150 =75
Renal: serum creatinine (mg/dl) =11 1.2~2.2 2.3~39 4~5.6 =57
Hepatic: serum bilirubin (mg/dl) =12 1.3~35 3.6~7 7~14 >14
Cardiovascular: PAR' =10 10.1~15 15.1~20 20.1~30 >30
Hematologic: platelet count (<X 10%/mm?) >120 81~120 51~80 21~50 =20
Neurologic: Glasgow Coma Scale 15 13~14 10~12 7~9 =6

* Adopted from Marshall et al.(1995)*

" PAR(pressure adjusted heart rate): heart rate X (central venous pressure/mean arterial pressure)

Table 3. SOFA scoring system*

0 1 2 3 4
Respiratory: PO,/FIO; ratio >400 =400 =300 =200' <100'
Renal: serum creatinine (mg/dl)
or urine output (ml/d) <12 1.2~1.9 20~34 3.5~4.9 or <500 =5.0 or <200
Hepatic: serum bilirubin (mg/dl) <1.2 1.2~1.9 2.0~5.9 6.0~11.9 =120
Cardiovascular: hypotension No MAP Dopamine =5o0r  Dopamine >5 or Dopamine >15 or
hypotension <70 mmHg dobutamine epinephrine =0.1 or epinephrine >0.1 or
(any dose)*  norepinephrine <0.1"  norepinephrine >0.1"

Hematologic:
platelet count (X 103/mm?) >150 =150 =100 =50 =20
Neurologic: Glasgow Coma Scale 15 13~14 10~12 6~9 <6

* Adopted from Vincent et al.(1996)™
' With ventilatory support

' Adrenergic agents administered for at least 1h (doses: zg/kg/min)
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%—(anergy) 2 A EAEAHapoptosis) & 913 £4 o o= E-8ka Shapiro 57¢] MEDS A4 A|A 71d7}
2 M2t 1Y At el wAwA o] AstElA At Ae F2 SIS &9 ddste H8F Sl %T}’é
e dge] FgE = Bl wAse A A SAeA AEe = e AAF ol FHAQ] HEF o F
o] &4 Ad}(intravascular volume depletion), X d S =771 A5dd Aol 4otk MEDS A4 Xﬂﬂ]ﬂ-
3 2, A2 715 Ash, diAb Sk 22 £ el 7 A5 A F8&e dF dF =72 AHE A
ol Wz 227 AAkarZ(global tissue hypoxia) AE = 7FsAe AEENE B3 MEDS H4 AAZE 55 9
7b dAEe iy gy Fdez st "of. o)y dZ(severe sepsis) Aol AE 717t3} I_LLEP—‘C—
& dFo MY AAE nPde o 27 HPFE < Chen 579 Aol A& &+ stk 28y MEDS A%
Alsta 2 Aol A5A o2 JGete] A zete Aol o AAZE g o] & F71AQ FEA B7E ld A, 1
Foll dupt 2 G2 vAA & 5 Aok HAAZ Rivers 3 71Ee] FEA A gt dF d S =7kl vl
e 263 HAEZ Ao Ui 7Y dF ALE F 7F 5 el Abate] o AFE AFsA =AU
3 2719 % A3 X Z(early goal-directed therapy) ol Ao 5L TIFH ofF V5 HEE B3 U|E
7 @ Fe] o TE THAHE Bagh bt 9ot o] FEA HrEYe 2 9 A= wAYA MEDS A
old wet HIZelle A& M 4 AmA AMEEHY TE A4S F S5 8 Ao A S AT Est
“golden hour"t} ‘silver day” <} 7‘% Az Aol 2% o= Aot ®=3 5l 71w Fotal old mE 4
w0} 7] 1A 9 /9je] deAo] AxHa Y. 1 T d&eynhs A o A dolr) A AR
Table 4. Sex, age and clinical result
Sex (%) Male: 141 (48.9) Female : 147 (51.1)
Age (yr) mean+SD 54.6+18.9
ED* result (%) Discharge 33(115)
Admission 255 (88.5)
< 28HD' >28HD' Total (%)
Expire 17 3 20( 6.9)
Final clinical Moribund discharge 4 2 6( 21
result count Discharge 248 248 (86.1)
Transfer 14 14 ( 4.9

*ED: Emergency Department
"HD: Hospital Day
‘Death’ defined by study: 21 = 17 (expire before 28 HD) + 4 (moribund discharge before 28 HD)

Table5. Initid clinical data

Final result
p-value Total
survival (n=267) death (n=21)
age 54.1+ 19.2 61.3+ 125 0.022* 54.6+ 18.9
systolic blood pressure (mmHQ) 1290+ 259 116.1+ 255 0.028* 1281+ 26.1
diastolic blood pressure (mmHg) 70.6+ 14.6 68.8+ 18.8 0.587* 705+ 14.9
pulse rate (beats/minute) 100.6+ 21.3 102.2+ 24.8 0.747* 100.7+ 215
bands form ratio (%) 1.0+ 50 0.0+ 0.0 0.162" 09+ 48
platelet count (108/mm) 207.3+£124.6 1335+115.1 0.007" 202.0+£125.2
serum creatinine level (mg/dL) 144+ 20 20+ 19 0.003" 14+ 20
serum bilirubin level (mg/dL) 12+ 21 23+ 25 0.017" 1.3+1921
blood culture (+) (%) 30 (10.4) 7(2.4) 0.010° 37 (12.8)

All datawere expressed as ‘mean+ standard deviation' except p-value, blood culture results.
*Calculated from student t-test, the normality of distribution was checked by Shapiro-Wilk test.
"Calculated from Mann-Whitney U test.

" Calculated from Fisher's exact test.
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VAU Zhe] gAHE 5, H¥Fo] giEHE BE A
2 e ol $F A7 dAdME fdFer wdd
V540l e RS A (screening)she Zlo] 2317
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Sl

T2 o] dFE F3 MEDS, MODS, SOFA &
SFUANN NBZo] GJAHE ARl Al
Bag o FE dZded AFhn A5 PEE FAES

& 8o =g MEDS #4 AlA= MODS, SOFA

B4 AAS va) Aol golstn Ay APEEE Piol
Fsstvl AEEY B AFE AZT + Wl 7
AR WA AEF BAY T2 dSsed F83L

% & 9.
MEDS, MODS, SOFA9] Al 7k A4 AAZE 25

FED A dS5EL BAZTE e 4 4% AAE

o Bt QAske AulA ¢ & Y9w T2y g7
39 +9 Bl 4 A5 AA DR GeopEz A

Score Type
O MEDS
15+ ° | omops
> X SAFA
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Observed mortality (case)

Fig. 1. Calibration figure for the mortality prediction of
MEDS, MODS, SOFA scoring system.
MEDS: Mortality in Emergency Department Sepsis,
MODS: Multiple Organ Dysfunction Score, SOFA:
Sepsis-related Organ Failure Assessment.

Ax o F o] Zrhe AR 7} A5 AA} FLd +
79| e d=& HolFS ¢ & k. MEDS 34 Al
Al Shapiro 7] Aleket 570 dd=d 7F= 19
drog A5 ApEc] Frkstn ROC FAe] ZAs)
gdo] 0.81, 2 7 v+ A APgEC] HluE & A
At dAHoRrE F83E & AU o AT
Bed AAREe SF AR o)F ddd AR gg =3
7 AAl o] A<l ks dRste] AFY R ol AE
gx1e] o & dE= MEDS d4 AAE fasithes &
S 3 AL 5 F Uk ©]E B8 MEDS A5 A7
7b Aol HPF Al APGE 27] S TFEAN
o] ofd, AE 39| o & o Fel| = F&3HA AHE ThE
e AYx &g g

A5 AN B A5 AAs
B $29 oF o3 5Y, 19 AR FEF AP
W 7123k 7 MEDS 2% AAE $7F A8 S ¢4
He% A Bzl e el JHE Bt o
v dZehed 8¢ =7 8 5 Utk SFAAA

(

X AR T =Lo]l B 4 9S Ao|gP ),

Aoz ol Aol thest e Aol Ueg
ik AA, &9 713 didola Al 713t Ael7]
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0.0 o o = o o0 o0 X SAFA
x
o
054 °
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Fig. 2. Probit scatter plot of MEDS, MODS, SOFA scoring
system.
MEDS: Mortality in Emergency Department Sepsis,
MODS: Multiple Organ Dysfunction Score, SOFA :
Sepsis-related Organ Failure Assessment.
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MEDS
Fig. 3. Probability of death according to MEDS score, cal-

culated from the probit regression model.
MEDS: Mortality in Emergency Department Sepsis.
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Fig. 5. Mortality rate according to MEDS risk groups.
MEDS: Mortality in Emergency Department Sepsis,
expected mortality rate: mortality rate which was
calculated from the predicted value of each case pro-
vided by logistic regression analysis.
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Fig. 4. Receiver operator characteristic curve of the MEDS
score's cut-off values.
MEDS: Mortality in Emergency Department Sepsis.
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Fig. 6. Calibration figure for the admission prediction of
MEDS scoring system.

MEDS: Mortality in Emergency Department Sepsis.
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