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Abstract

Background and Rationale: Having a list of essential emergency medicines and management

guidelines requires clear evidence approach. Based on the hospital’s potential, this study intended to

update a list of essential medicines for managing out-of-hospital cardiac arrest (OHCA) patients for ap-

propriate cadres of emergency responders in the emergency care system (ECS) Chiang Mai case study.

Methodology: The study was divided into two parts. The meta-analysis started from literature

search then data extraction by two independent researchers. The PICO (patient, intervention, comparison,

outcome) keyword search for full-text studies published in English between 1990 and 2021 in electronic

databases such as PubMed, Medline, Embase, Cochrane, including references was undertaken. The search

yielded 2,096 papers, 866 duplicate articles were eliminated, as well as 1,199 papers with unrelated

titles and abstracts. Thirty-one papers were good for meta-analysis and reached recommendations on

an essential emergency medicine list for OHCA patients. The second step was a consensus conclusion

based on evidence gathered from in-depth interviews with 12 academic professionals and 12 emergency

medical practitioners.

Results and Conclusion: The list of drugs for OHCA patients was developed through a thorough

analysis and the inputs from experts. Dopamine, norepinephrine, and epinephrine injections are three

items required at the advanced life support (ALS) level. OHCA patients who received epinephrine within

ten minutes of calling the ECS had a high survival rate and clinical prognosis. The emergency and pharmacy

departments should have the emergency medicine kits handy. After the ECS dispatch, pharmacists should

monitor the use of and refill the emergency drugs ensuring preparedness of the kit for next emergency

incident.

Keywords: emergency medicines, out-of-hospital cardiac arrest (OHCA), medicine management

system, emergency medical responder
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1.1 waawsnisndvanvasnisiuaiisuiden
1é@9 (return of spontaneous circulation, ROSC)
HANITIATIZRALIUIINWIFY 9 avy!? 2
wud gUrelangawiuuenlsmeiuiaiilasu epi-
nephrine n18lu 10 W WUANUANATNTYDIENT
mandunvasnsivaieudenlleaninngueiuny
nlulasusnfs 1.74 i1 (OR 1.74, 95% Cl 1.48-2.05)
[~ v & 1 = <
nan1snageuaUliiluenius wui lifinnudy

wnwus (2 = 97.8, P = 0.000) dawanslunini 2

Odds Ratio %
Author (Year ) (95% ClI) Weight
Koscik (2013) —o—é- 1.41 (1.07, 1.85) 9.80
Cantrell Jr. (2013) : 1.91 (1.01, 3.63) 4.36
Tanaka (2016) i - 2.59 (2.44,2.74) 13.38
Ueta (2017) - i 1.54 (1.44, 1.64) 13.32
Hansen (2018) _.i_ 1.64 (1.41, 1.92) 12.09
Homma (2018) ——-—E— 1.30 (0.85, 1.96) 7:19
Lupton (2020) i = 2.59 (2.31, 2.89) 12.78
Okubo (2021) - i 1.49 (1.44, 1.55) 13.52
Fukuda (2021) . i 1.51 (1.47, 1.55) 13.56
Overall, DL (I° = 97.8%, p = 0.000) @ 1.74 (1.48, 2.05) 100.00
T T T T
i 5 2 5
NOTE: Weights are from random-effects model

A 2 Forest plot vasmsndunvesnisivadeuionldies lufheilangasiuuenlsime1uadilasu epinephrine a1elu 10

1117 (pooling data: return of spontaneous circulation)
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Odds Ratio %

Author (Year) (95% Cl) Weight
Nakahara (2012) —0—5- 1.80 (1.54, 2.10) 2488
Koscik (2013) i 1.47 (0.63, 3.42) 6.06
Hansen (2018) —_— i 1.54 (1.30, 1.82) 24 41
Lupton (2020) i — 2.96 (2.16, 4.06) 18.53
Okubo (2021) i—o— 2.38(2.12,2.67) 26.12
Overall, DL (I’ = 84.6%, p = 0.000) @ 2.02 (1.60, 2.56) 100.00

I I T I

4] 5 2 5
NOTE: Weights are from random-effects model

A 3 Forest plot YednsNssentinaudmiesendinismerunalugtheiilaveasiuuenlsmeuadilasu epinephrine

nelu 10 w9l (pooling data: survival to hospital discharge)

1.3 naansve9snsIN1ssendandi 1 Hou
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NOTE: Weights are from random-effects model

Odds Ratio %

Author (Year) (95% CI) Weight
Nakahara (2012) _._ 1.73 (1.46, 2.04) 44.56
Homma (2018) i 0.31(0.09, 1.11) 521
Fukuda (2021) : - 2.13(2.00, 2.27) 50.23
Overall, DL (I = 85.4%, p = 0.001) <> 1.76 (1.29, 2.39) 100.00

T T T T

A 15 2 5

A 4 Forestplot ¥048nI1N358ATINTN 1 iRoundseandnlseneruia lugteiilangawuuenlsaine1uaflasu epinephrine

nelu 10 w9l (pooling data: 1 month survival)

1.4 HAANSVRIDATINITTOATINBAZINNUNY
29NN SINYIUIAAILBINITNIAATNTA (survival
to hospital discharge with good neurological

outcome)

HANITIATIENRANIUIINATE 4 aty™®?

22 w1 gaeilaneaiuuenlsaing1u1anlasu

epinephrine A1glu 10 W19 9M5IN550ATINLAY
AUNTNNNUIYDDAIALTINGIVIATINAUTDINIIN
AATNIR gendnnguArUANT 2.43 1w (OR 2.43, 95%
Cl 1.88-3.13) nan1snadauanylaiiduieniius wuin
Taifianuduenius (2 = 69.7, P = 0.019) fauang
Tunwil 5

Author (Year )

Nakahara (2012)
Sigal (2019)
Lupton (2020)
Okubo (2021)

Overall, DL (I’ = 69.7%, p = 0.019)

NOTE: Weights are from random-effects model

A ] 1

Odds Ratio %
(95% CI) Weight
—— E 1.79 (1.42,2.27) 29.21
—;—o— 297 (1.87,4.72) 17.08
—é-o— 2.58 (1.71, 3.90) 19.28
i—o— 275(2.38,3.19) 3443
<> 2.43(1.88,3.13) 100.00
T
2

AMI 5 Forest plot 99489M51N1559ATINIUAILIT0IMUIERBNANLTINEIUIATIAUTDINTN9ARTENTR (pooling data: surviv-

al to hospital discharge with good neurological outcome)
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%

1.5 HAANSVYBIONIINITIINTIAN 1 LHoU
Ma999N3INTINYIVIAN28BINITN19ARRNTIA (1
month survival with good neurological out-

come)

NANSATIEIBANIUINNGIWITE 7 auy et

220220y Tugthelangaiuuenlsameuiad

13U epinephrine Mgy 10 wift nsn1ssenTind
1 Weunasdmiigeanainlsanenuiasiuiuiennis
ynanatndidganinnguaiuauiie 2.72 i (OR 2.72,
95% Cl 1.93-3.85) tanisnadauauldidueniius
nud laflanuduenius (2 = 92.5, P = 0.000) i
wanslunnil 6

Qdds Ratio %
Author (Year) (95% ClI) Weight
Nakahara (2012) —_ 1.76 (1.40, 2.20) 17.18
Hayashi (2012) . — % 6.59(3.06, 14.19) 9.68
Tanaka (2016) = 4.21 (3.60, 4.94) 17.83
Ueta (2017) - 4.03 (3.23, 5.03) 17.21
Homma (2018) 0.71(0.15, 3.33) 3.04
Funada (2018) 1.33(0.97, 1.82) 16.06
Fukuda (2021) 1- 2.91 (2.57, 3.29) 18.09
Overall, DL (I* = 92.5%, p = 0.000) <> 2.72 (1.93, 3.85) 100.00
T T T T
A 5 1 2 5
NOTE: Weights are from random-effects model

a

AMI 6 Forest plot U84ERTINTTOATIAN 1 AU MNgeanINlsINgIUIasINAULBINTN9AATnTR (pooling data: 1

month survival with good neurological outcome)

oA v ¢ ¥ . . !
nguN 2 Hadwsvan15lden epinephrine 394
Aue1 vasopressin W3gulfisununsiien epi-
. d' v o v
nephrine A3 ludtheialangaiiuuenlssmeuia
NUATTianue 13 adu gnAnINATIEd
DAUTUNAANSYINTITYN epinephrine TauAUYY
vasopressin 1U3gULABUAUNSIAET epinephrine
Wi TudUreilangaiuuenlsainegunangusiegi
Viavun 6,752 578 wiadungunnasy 3,376 18 uaz

25-37)

nauAIuAY 3,376 51877 nan1siAsIsieiuu

o QJVLVU

AT NsvREUELanI Y IR Lol

2.1 WAAWSAIINAUNIVDINIT IMALIBULADA
JEGN

HANTIATIZIDANIUIINIWITY 13 atu®?”
wud fuaeilangaduuenlssneiuiailasu
81 epinephrine 37uAU vasopressin 19M91019
ndunvesnisinadeudenliiesgeninnguiilasy
LW epinephrine £ 1.12 191 (RR 1.12, 95% CI 1.00-
1.26) wannageuauldiduenius wuin liflaau

Huenius (7 = 61.1, P = 0.002) fauanslunInd 7
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ROSC Risk Ratio %
First author (Year of publication) (95% ClI) Weight
Lindner (1997) _— 1.45(0.92, 2.29) 463
Li PJ (1999) —— 1.84 (1.12, 3.04) 4.03
Lee CC (2000) - 4.00(0.66,24.37) 040
Stiell (2001) il 1.00 (0.80, 1.26) 9.69
Wenzel (2004) ---.E 0.88 (0.73, 1.07) 10.93
Callaway (2006) -—":r— 1.02 (0.74, 1.42) 6.99
Gueugniaud (2008) "'5 0.97 (0.87, 1.09) 13.49
Mukoyama (2009) —-ﬁ-— 1.08 (0.76, 1.53) 6.51
Mentzelopoulos (2009) e 1.56 (1.17, 2.10) 7.78
Ducros (2011) —t 0.63 (0.35, 1.14) 3.06
Ong (2012) -J-i- 1.06 (0.85, 1.32) 10.05
Mentzelopoulos (2013) -i- 1.22(1.06, 1.39) 12.75
Andersen (2021) -:r- 1.30(1.03, 1.63) 9.70
Overall, DL (I° = 61.1%, p = 0.002) é 1.12(1.00,1.26)  100.00

1 1 I 1

A 5 1 5 10

29 7 Forest plot YoswadnsnsnavIvesnIsaieudenlaies anmslten epinephrine (Epi) $3uiUen vasopressin

Wisuisuiun1slvien epinephrine (Epi) wgdlugteimlaveadiuuenlsseuta (Vasopressin + Epi vs. Epi: return

of spontaneous circulation)

2.2 HAAWSVBITNTINISTONTINIUAINT
ImingeanaNsIEIUIa

HANTILATIZIDANUIINNUINY 12 ey
ywui lugfthealangasuuenlsmeuadlésu epi-

nephrine $21AU vasopressin 18031A1339ATINIU

#1115037M1880NIINLTINYIVIAGINIINFUATUAY
fldsuifieen epinephrine 13 1.26 1 (RR 1.23,
95% Cl 0.90-1.67) wan1snagaueulilueniug
wudn Tifienudueniug (° = 42.8, P = 0.057) /4
wandluniwd 8
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Survival to Hospital Discharge Risk Ratio %
First author (Year of publication) (95% CI) Weight
Lindner (1997) - 267 (0.82, 8.62) 5.31
Li PJ (1999) — 269 (0.92, 7.89) 6.05
Lee CC (2000) —a 3.00 (0.45, 19.93) 2.38
Stiell (2001) —-{p— 0.85 (0.41, 1.78) 10.02
Wenzel (2004) . 100(0.71,1.41)  17.93
Gueugniaud (2008) - 0.73 (0.43, 1.23) 13.96
Mukoyama (2009) —-;'--— 1.48 (0.55, 3.98) 6.84
Mentzelopoulos (2009) : - 4.88 (1.11, 21.44) 365
Ducros (2011) - 5 0.12 (0.01, 2.30) 1.02
Ong (2012) —-p-— 1.30 (0.53, 3.19) 7.80
Mentzelopoulos (2013) —%—--— 1.93 (0.96, 3.87) 10.63
Andersen (2021) _+h 0.84 (0.51, 1.38) 14.42
Overall, DL (I’ = 42.8%, p = 0.057) <® 1.23(0.90,167)  100.00

. T —

A 5 1 5 10

29 8 Forest plot T999MTINTIOATIRIUTIMUNBRENINLTINEIUIE 9InN1518e7 epinephrine (Epi) $aufiuen vasopressin
Wisuiieuiun1siien epinephrine (Epi) WeilugUaeilangawuuenlsimeuna (Vasopressin + Epi vs. Epi: survival
to hospital discharge)

nguil 3 uadnsvaenslden vasopressin v UBNLTINEIUIR NAUMIBEITIIMNA 1,466 T18 LU

(38-42)

electrolytes 8u wW3suifisuiunislden epineph-  Wungunaaes 759 518 uazngueaus 707 578

. VY LY % 1 a v [ a = ¥

rine lugUqevialangaiuuenlssneruia WU Penmnsnauinvesnisivalisudonlaleuay
MAFNMUA 5 20U QNARKIINIATIERATDY  58ATIRAUATNTATMIEBENINTTING VA gandn
n15l1e vasopressin 39 electrolytes du WS ﬂEj:i,Jm%JﬂaJm%jEn epinephrine fIA13197 2

Wieuiunisliden epinephrine TugUaeilangawiu
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#15799 2 Overview of randomized controlled trial with other vasopressors or electrolyte in out-of-hospital cardiac

arrest
Study (year) Intervention (n) Comparator (n) RR ROSC RR SVAM RR SVDC
Lindner (1991)  norepinephrine (25) epinephrine (25) 2.33(1.07-5.09)  2.00 (1.05-3.80) 1.50 (0.48-4.68)
Patrick (1995)  methoxamine (77) epinephrine (68) 0.79 (0.56-1.10)  N/A 0.76 (0.33-1.75)
Morrison (2008) ~ dopamine (40) transcutaneous cardiac pacing (42)  N/A N/A 1.01 (0.76-1.35)
Vallentin (2021)  calcium + epinephrine (197)  epinephrine (200) 0.72 (0.49-1.03)  N/A 0.57 (0.27-1.18)
*SVimonth
Vukmir (2006)  NaHCO3 + epinephrine (420)  epinephrine (372) N/A 0.99 (0.7-1.4)  N/A

n = number, N/A = not available, ROSC = return of spontaneous circulation, RR = risk ratio, SV1month= survival within 1 month, SVAM = survival

to hospital admission, SVDC = survival to hospital discharge

gI0R 2
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ALS = advanced life support unit, BLS = basic life support unit
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ALS = advanced life support unit, BLS = basic life support unit
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ALS = advanced life support unit, BLS = basic life support unit, BP = blood pressure, IV = intravascular, TCP = transcutaneous cardiac pacing
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