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Medical Emergency Education Using Emergency Care Simulators
in the School of Pharmaceutical Sciences?

Jin TOKUNAGA, * Norito TAKAMURA,“ Kenji OGATA, Hiroki YOSHIDA,¢
Kazuhiro TOTORIBE,* Masashi NAGATA,%% Muneaki HIDAKA,%% Toshikazu MATSUOKA %
Seiji ONO, Ryuichi YAMAMOTO,“ and Kazuhiko ARIMORI®
aSchool of Pharmaceutical Sciences, Kyusyu University of Health and Welfare, 1714-1 Yoshino,

Nobeoka City 882-8508, Japan, ®*Department of Pharmacy, University of Miyazaki Hospital,
5200 Kihara, Kiyotake-cho, Miyazaki-gun, Miyazaki 889-1692, Japan

(Received December 28, 2007; Accepted March 26, 2008)

Clinical pharmacy training III (bedside training) in the School of Pharmaceutical Sciences, Kyushu University of
Health and Welfare is intended to train pharmacists who can also cope with medical emergencies. Therefore we
produced original scenarios that provide experience of various medical emergencies using emergency care simulators. As
a result, these simulators enabled students to experience dealing with various medical emergencies such as cardiopulmo-
nary resuscitation, automated external defibrillation (AED), adrenalin administration, and oxygen inhalation. In addi-
tion, a survey on the necessity for and the degree of the understanding of training contents associated with emergency
care simulators was performed before and at the end of clinical training. After clinical training, the necessity for and the
degree of the understanding of these training contents significantly increased (p<{0.01). The introduction of emergency
care simulators into clinical pharmacy training provides experience of not only cardiopulmonary resuscitation but also
the treatment psocedures as well as observation of improvement in the pathological condition after drug administration,
which increases pharmacists’ awareness of patient needs in drug therapy. Therefore these simulators are helpful for
pharmacy education aiming at improving pharmacists’ pharmaceutical care ability.

Key words——emergency care simulator; bedside training; pharmacy education; pharmaceutical care; medical emergen-
cy; simulation education
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Fig. 1. High Fidelity Patient Simulator ‘‘Stan®” (Left) and Its Composition (Right)
(1) —HPS : STATE : 1_Baseline [R—X 541 ]
R—Z54 Y

(2) ——HPS : STATE : 2_VF_RRO [VF (:ZEHS)) F4£)
VF, RRO, EHAL

e RN P s - o
L 1 -y MFREL, ARARE,
Ea MEET, SHARMmEFRAFE
(Sp0,) BIFEAT]
(FREBDHFTRIHE,
7 5—LE)

(3) —HPS : STATE : 3_—transition_DC— [ FhEE4E & & UAEDEE]
—HPS : TRANSITION : DEFIB > 2 GOTO : 4_sinus_brady—hypotension_RRO
B2 & YR LMELNBRIM ST 54N

AEDDEE (ERRIC250M 53000252 G TELEI VY IICEYRDRT—D
~ABIIMNEETHY ., oI, 2WULZRATHEDHBRALEGDKSICE
ELTWLD)

Fig. 2. Development of Ventricular Fibrillation (VF), Cardiopulmonary Resuscitation, and AED

N—RF4 2 [72bpm, 114/52 mmHg, &I If f& —XBEE E LT, AR KRS v 3 —
FEAFIE (SpO,) 98%, Fig. 2(1)] iRE&IZX, 7 U PITEK DU RRAEE TR, AED Z23%i9 % [Fig.

v 7 EECXOLEME (VE) Z2RAESE, Hilk 2(3)). R av7iE, EEIZ250 05 300) &
IR UREE (MR b, ARIFEE, MAEET, Bk HEZBLTHIZIY Y IIZEDROAT—I~ABITT
EAR GREHDOHTHRIK, ¥ I7—LH) &k5 HIENTES. £z, ZZTI3LEEeMzEEEL 2
[Fig. 2(2)]. I EOBAITCOMAEMAERD XS ITHEL . O
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FIF B (30 bpm, 77/21 mmHg, Sp0,98 %) 13
7 U oREEDYRE L T % [Fig. 3(4)].
B E L LT, BRI RE I L S
7 RLFU > (100ug) 57175 [Fig. 3(5)].
ZZTIE, FEBICHE/Ny RIZY RLF U > o5
IMAIRE T H BN, HHEOAIZKDFFEITITERLR WS
D, Uy IEBENRLEERS. T RLFY VS
CEOMMBEN N —EEZBA LSRN EAL,
MmEH EFT5 [Fig. 4(6) EE]. LiaLans,

IR AR IE U TV 2 72D IR R EFE L < EF
U, —7%, SpO, 32 MK T2 Z 5 (162 bpm,
202/150 mmHg, Sp0,85%, 7 5 —L). =D,
RIS, IMEMRT, & 578% SpO, DI NSt
T2, N TN TIXAZIZTANLIERZTN,
Sp0,90% 272 % £ THEfEd % [Fig. 4(6) TEk].
Sp0,90 % LA LD Fefiic k0, HFEMNWRAHRL
[Fig. 5(7)], TDHNRN—=ZA 1 VIZRD, B#N
EETEHENS T F YA EERKBRTEDLEME

(4) —HPS : STATE : 4_sinus_brady_hypotension_RRO [i>{5EERA]

Sinus. RRO, E&#74 L

YA FRARE
R L, BRHGE PRIRFELL, ARiE
B, MEET, éﬁgﬁ’EEE@ﬁ'
Sp0,:RIFEA AT pO,1E %
(F5—L) (—REMIE)
(5) —HPS : STATE : 5_xkepinephrine_given [7 KL 7Y > & 5]
TERZYY (100ug) DG, BEHEN
NYIAVEREICE T H8E (REICTREFETH S,
BEDHIZ &K HRBEITHELDL)
Fig. 3. Return of Spontaneous Circulation and Adrenalin Administration
(6) —HPS : STATE : 6_—transition— [EMDEBEHITLBFRE]
—-HPS : TRANSITION : IF : EPINEPHRINE > 0.1 GOTO : 8_cardio_normal
ZEFLFYUBBICKYBEBREN—EEBBZ-5 8) ~
——HPS : TRANSITION : IF : Sp02 > 90 GOTO : 7_RR_normal (2min)
Sp02HY90& Y BmILMEIZHE o F= 5 (T) ~
RS, AR MR ELE, ARiE
BER, mE 15 hEEE o
E8, Sp0,iE ER. Sp0,EH -
® (75—L4)
FEIRfEIE, AREERE RO R, AR Ny TnRLI=
bR, hERRFS. EF, mEET. Ul 2o lzT AT
SPOfETF (75— SpO,JE FifefT | B (Sp0,901=7
L) (73—4L) | 5FETER)

Fig. 4. Transfer of Adrenalin to Tissue and Oxygen Administration
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(7) ——HPS : STATE : 7_RR_normal (2min)
253 hN 1 TR AV

(ERFRBRAER—RF4M V]

—HPS : TRANSITION : IF : STATE_TIME > 30 GOTO : 1_ ——transition—

0PTALES (1) ~

F : el albelbal b Lo i FEOR RS,
A 0V O P S T IRIBET, AR IER,
E .[fﬂJ:T:{E.-F, .IIUJ:T:IE'%",
Sp0, L5 Sp0,E %
——
Fig. 5. Return of Spontaneous Respiration and Baseline
(8)--HPS : STATE : 8 _cardio_normal (3mim) [i>ig# gD @15 ]
DI E RO E{E
--HPS : TRANSITION : IF : STATE_TIME > 30 GOTO : 6_--transition--
30FbiEAER (6) ~
s R TS NS I IRIGIEE,
ARH I, e o) mEEE. SpO
.m].I:T:IE% ’ Sp02 i, Q — 2
i ER (R=R54
e~ VICRA)

Fig. 6. Recovery of Cardiac Function

(VF) zZ[E#d 27200707 5 hER>TVWS
[Fig. 6(8)]. EETIX, ZDOFUFZIRMIcfik
NENSERBTEDLIICTRLE IRISESA 12
f& P TRl AE, Fig. 7).

1-2. ACLS pL—F— ACLS hL—F—%
AWLEME (VF) ZOOMgcE, 7RLFU >
PG RO H#E G K2 EE T TS T LEERL .
Figure 8 IZ4} 1, Fig. 9/n 5 Fig. 1212707 F A
EZEDNEZERT

N—ZF4 > (70 bpm, 110/80 mmHg, -0z
H0) KM S [Fig. 9(1)], 30 Bz OL=EME
(VF) Z3gA s, WlEl, IRPAEEART, mE
BIEARR &2 5 [Fig. 9Q2)]. BE@EHh D MFrHE) 12
BWT "HHME 2EIRTS. 20k, Ny TN
WITRADIZE B NTIFR KR DES v 3 —212 K
ZUEEREZTTD [Fig. 93)]. I 5 ORI,
TNTIERE RO R, LOES Y3 — PR KR OE
HOESE (mm) ) KO TREGTTHOTHN K]

ELTHIEmIZEZSY —3 N5, 15 LD
Ryt—2 30E) ZEAIL, LEEEASLRS X
IICH/EL TS, TD%, AED OEL7S5.
EPXIZ AED 2HEjiid 5 EHEETHDIMN, LWL
DI=DART O 5 ATBWTIZEIIRIC AN S Z &
T AED OFfiizfr> 7z LRI TW5 [Fig. 10
(4)]. O¥1FEE [20 bpm, 70/40 mmHg, W% B 1A
(F)] &R0, ZZETH—R#UGHRELD
(Fig. 10(5)).

KICTRBAHRAE LT, E] I2B0WT
ARG HERE” ZEIRL, TRE TBWT "TEx7
> (=7 BLFU2)” 2RI 5 [Fig. 10(6)].
ZOHEITRD, Y RLFU ARG INLEI LI
720, 50bpm, 90/60 mmHg &7%% [Fig. 11(7)].
30 %@ %, 60bpm, 100/70 mmHg & 7525, T4L
B ITBNWT "BREREGRE ZERTHILITX
O [Fig. 11(8)], 15 B#E@BITN—ZF1 > [70
bpm, 110/80 mmHg, Fig. 12(9, 10)] & 75 %.0 24l
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| BRIZ125FCREMTES (EH)

Fig. 7. Sites where Pulses are Palpable (12 Symmetrical Sites)

Fig. 8. ACLS Trainer (Heartsim ACLS Training System)

B (VE) 7OV S5hEE>TW5S, ERKTHE,
P QDR E DFE RN 5 B O FHEHRT 2
ZEMTES.

2. RBFEBECHTZFHE  EHERICBITS
BREEH O KRN &2 OMHEEDZL % Table 1
WORY. B EFEM U 2R R, OlERERO FIE
KO AED OO by (—k$damfz), OfifE Ik
(LEME) TBT2E YOG (CRBmE)

T, TNTNFEERT69% 05 EEH% 0%, £Y
i 64% M5 EEZBOBNELEHICHEEICEES -
(p<0.01). FRMFPEZ3FMM U /z#5 5%, CtigkEED
FlE X AED OBLD Wy (— R R), O
F1k (DEME) 1B 2EYORE (R
&) TlE, FNTNEYRE40% 0 5 FEEHE 1%,
REFT 2% N6 FREEERTTI%NEEHITHEITHEMN
L7z (p<0.01).

= 3

DODNHONENY R A REHOHL WEHIHE &
LTEMEERFE I 21 —% KU ACLS b L —
F—Z2HWTOMigkd%, AED OEfE, 7 RL
U B RO FE AT ERmRIT BT kA 7
NWEZEARBRTEESFUAZERL, EH 2T
. FENSOT 2 — NOFER, DfRAEEOT
JIE % T8 AED OHLD vy (—XKmfiR) mEDH
ARFEHR 2T, DfitEl (LCEME) BT 5
EYOHRG (CRMHRR) 72 E DRI D
WTC TRETHD] THFETHIENTE] &0
SEEEGDZENTER. £oT, HBr7 3
b= AWM mMEAER, AT 7 —
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(M) [(R=RF4 > (ARiE%70, 1ME110/80) ]

A: Sinus 70 110/80, 7 L —LB§fE=30, FRFHY

(2) [VF (LEMS) RE)
A: V. fibr. 0 0/0, EimER

ARIZENT
BIR

@) [AIM®RE L CE~ v —IUKHE] CPRISH

ERBDEIICHELTNSD )

CPROERE ( 15U LD~ v Y — (30E] Z=EEL. DMEEEH

Fig. 9. Development of VF and Artificial Respiration and Cardiac Massage

(4) [AEDEMEF=IIARADFER] 123 vy, IRBOHE

®) [AEm - FHiRERER]

A: Sinus 20 70/40, ERARERFER, FREHY

6) [ZFLFYoEEE] TEXRT7UY

MEIZHWT
“BSARERRERR”

%R

FEIRBATR (F)

ERRICABDZEET 53
AEETHEN, FTOT 5L
ISHEVTIEEBARIC N S
E TADDREZIT o= L8R
#HSETWS

BEIZBWT
“TERIYV” %
BiR

Fig. 10. AED, Return of Spontaneous Circulation, Venous Access, Adrenalin Administration

R a—T 1 W TN EEEE L EEERE
D—BcEbdEEZ 5.

EEICEERICBNWTIE, I3l —%
HEDTON TN S, BEEAEITHEWNRREE T Z >
BN CSHTERBICYI 2L —F Ik U ChiErZ24HE
BIHTWDHEE, D HEESETH 2 A —/N—
O — 7 — &9 2 W) R EREIR & 374, © &M=
M OHE T TS T LD E L TEtEhEmE: B4
DRl EMFEHLTWA RN H .7 F =,

AR TZAFIN A« TR T M —]) TOEEEER
BB E S I 2L —SOfH,Y EEELa> ho—
NEEIDw I IT—THYDETFAEEZIEHL
TEZEOYBEFITHT H2HUEZET> TV Dk
HHDH. 0I5, 2HEEORMETr T2 —%
ENRTHAGODEEREZT> TS i d H
LW BTy 7 al—AEHVWEYI 2L —
a CHFICEAL TR, EFEEFEEOKBAE Ol
WNCEMmOBE B TBNTTA T LA« X=X K -
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(7) (30 #%:8)

A: Sinus 50 90/60, 7L — L BfE=30, FEIR S HY

(8) [AR$E%60, IM/E100/70, EERIZ 5]
A: Sinus 60 100/70, B¢ 5Bk, FREHY

BR$E50
Mn[F90-60

Fig. 11. Initiation of Oxygen Administration

(9)7L—L8[157043:8)

A: Sinus 60 100/70, 7L — L Eff=15, HIRIHY

(10) ZL—LY[R—RS51>2 (70 110/80) ]
A: Sinus 70 110/80, FEIRE HY

B$E60
[mF100-70
—_—
MEIZHWNT
“BRIERAR"
# &R
AR$E70 BRIAIEE,
mF110/80 MmEIEE,
(R—=RS5M4V)

Fig. 12. Recovery of Cardiac Function

Table 1. Change in the Necessity for and the Degree of the
Understanding of Each Training Item before and after the
Practice

BEE (%) HRE (%)

FEHIEH O H A

il 2 325 O T JIE e
UVAED @ LD 1| 69+£4.790+2.9%%40+3.6 |91 +1.6**
(1 Rfarfe)

SR 1k GUZE A )
WZBITHEYDOPEE |64+4.380+4.0%%|22+£3.3|77£3.2%*
Q@ kB

FEEHHIIEEER TR 2, SIS LES.E 2R7 (=
43). ** p<0.01 (Wilcoxon t-test).

7—=>7% (PBL) KHNTENTNDS ELDHKE
MPH5. 12 3512, EHESIREEI 2L —FITR
GFINT—F0hns, HAENSITHETERNn
IREEZ FEMICFEMM T & 5 2 & 6 MG EEEF 1T

BTHDHEBRTNS, I
ObNHONFEETICBWTHHETr Y32l —
SN ETHZEEZ, GHRERE 2L —F%%
HAWT, DEMEBORENSN—Z T > \EIET
HETOTRTOBBRICBNT, ZEAITKAE (12
A ZWRAIERNSUEZITY, ZOHEEDIR
REZHIEd 2y R A REFZT- 1 (EHER
HyIal—ARo—F—rarhHRickn 17
—"T%4 6 NT30 pfMEBTE2). 9405,
FHEIZODEMBNC X SR, AED OEEIZX 5%
fRIREE, 7 RLF U > O#KE5ITX 2 HIRIRE
SpO, (X FIZ K B IRIRIRAE, A TIERIC K 2 B8 7R
ErEREEy—@Em LIcRRINLEELEST
T— ALK DERE - BEREN S BE ORELL % HiR
THIENREEB o2, T —=T D1 N1 ADH
HUES> TIELWLEZfTo kR, StkeiE s
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AL —INR=ZATA UNRED BRI ET
LEEEDEEN I ENS, FEITEEEESED
2L =Y EERFLEHL, BEEENSENE N
EREEED ZENTELDOTERW N EDbNbN
1IERT S, 251, bhibid, ACLS ML —
F—ZHWTEYRGCMERGITRD, Aix Lf
FIRENEILT B F U FDEREZT, MHaRE
BEICUTINEZDEETZEZABEICLE 5
12, FEEHMT O O igREEIC DWW TIEL W)
(At5r) TR RO (1%L O#G (%) &%
BT, T —@Em LR RLE ZOLD
12, BDNOIUIFELEB G T EFEORBAIRTE
MNDMn5LDICFEE 2T/,

INBHITKD, ENITBWTHREORELLOH
WINES LR, —RKPHHEZIICD, kfm
R, BRAIREYRNRRICB VT ORI R ORI HE
220, BEEZEICEHRL HESRD 2 FNES &
fIOZEMTEREEZD. TOMRE, EHED
T 2 — MZBW TR ATE D FIE K Y AED O
WO (KRR, DL GL =)
BT 2EYORE (CREmKE) OBEEEZ
DOMREIL, WINbEE (p<0.01) ITEML 72
EEZ S, BUE, REMEZEZIICOBEBEREICEN
TH AED MkEI N, —RYALEITHT 2 M
TROB#HOEE> TETWND, EFIE IR
BN THEANZ RSN EITINA, S57%
2 ZRBAREITH T S HFE O RO 2N ENH D &
EZD.

ULnLisins, famfEt >y —E B E
fHiE, HAOD ICU it B O z21Z U, A
&y 7 EUTHAEDER, FER & O AR AR Ok
BEINTHBO, EFEIOEBEIIEHBHT 5N TN
B, ZOXDBRIUROFT, EFRDSBARE Y
DH—IIBITLEAMMEHRELTH> T 7 L A
ZL, mEREYORE, 58 &5E AE
BIROER KL OED I L DRIERTE= Y > 7 HH
75 EFEMPEIEICBI T S E iRk 2 MY I > T
HWRRMD . W £z, FEAIEHNHHFELEEEND
KL, EPmPREET=51 > (TDM), KEE
RN — /. (disaster medical assistance team,
DMAT) ~"ZEL TWARd H 5. 1419

ZOXDITEAEL, ERMEAZIZLSENEN
DIEEOPHHAIC 2205, MREEOHERDN

FTFRIZBNT MzdxXEN] (AN TEDN) %
ZEADLEEHMETNS. 192004 121, —RTTRIC
&% AED O MNFFrI Nz, TOLIBFRD
BT, EENEEHETHIEFMIEZERDDHE
ELTOREEEDOHAR ST, ZOEBZENNY Y
TS5 RICHEEL, BEF-LO—-BEL TR
BREEEICBNTD, EEME L TOREEZ T4
CHRETHIRETH 2. 5%, HIBHERITBWTH
ARMMEOTVRAEY I T % [JL<| D TIE
L) BRI E200%), Bl ZTRERHHE A
TLEYOMIEMFHICBET 28R EICXHMAE
FITHT 2 Bk S I A DG N E E BEbn
%.
HREERRZICB T MMM EEL, THml
EIEICHN, FNEREET S ENERICHDORTD
KU aER> ZENTES] EOBEZDH, E#
LB EOETO-HHE L TAY — S H,
BIECIT S AMBEY O CReamfa - rBkER - &
MERE - AE—NVITIN—TF 1 A hhva) &
LT, AmohaiiEodEs EHifh) 1 E2n0 Tldzk
SEEEHENERBEITTND. D EREIC, KK
MGENFE A AT ORI AR BT B0 1R I
MLUT, EWEF-> TRIDT TWDERNH
2.9 o, EAIENEY OERZ T Tld/R< 3
MOGEREZE 55 1 LF—) =00 Mgk 1
DO —ABMWEZTETNSEEREL TS,
ARG TR 2R T2 2 & T, B#hlix
EIT K B EY D ELD R5E B 1k %0358 0 3 E A4 T
EHlT2ZEMTEDLEERL TS, JRbiSEAlA
X, MERHOXGHEEE2ERTHRERT S 2 LITk
0, FEF—-—LO—BELTEAZLNATERN
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