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Mehr Sicherheit in der Arzneimitteltherapie
durch Computerized Physician Order Entry
(CPOE)?




Muckols et al. Systernatic Reviews 2014, 3:56
hittpe/fwarw systematicreviewsjournal com/content/3/1/56
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RESEARCH Open Access

The effectiveness of computerized order entry at

Implementing CPOE is associated with a greater than 50% decline in pADE
rates in hospital related setting, although results vary.
Medication errors decline to a similar degree.

Teryl K Nuckols', Crystal Smith-Spangler™, Sally C Morton”, Steven M Asch™**, Vaspaan M Patel™’,
Laura J Anderson’, Emily L Deichsel” and Paul G Shekelle'*
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ARTICLES | DECEMBER 012005

Unexpected Increased Mortality After Implementation ofa

Results. Among 1942 children who were referred and admitted for specialized care during the
study period, 75 died, accounting for an overall mortality rate of 3.86%. Univariate analysis
revealed that mortality rate significantly increased from 2.80% (39 of 1394) before CPOE
implementation to 6.57% (36 of 548) after CPOE implementation. Multivariate analysis revealed
that CPOE remained independently associated with increased odds of mortality (odds ratio:
3.28; 95% confidence interval: 1.94-5.55) after adjustment for other mortality covariables.

Mott F-eEE2Box 0243, 1500 East Medical Center Dr, Ann Arbor, MI 48109, E-mail: yyhan@med.umich.edu
Pediatrics (2005) 116 (6): 1506-1512.
htrps:/fdoi.org/10.1542/peds.2005-1287  Article history &
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We observed a reduction of 34.0% for
preventable ADEs, but an increase of 29.5% in
potential ADEs following implementation. The
overall rate of ADEs increased
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Our findings support the use of vendor
CPOE systems as a means to reduce drug
related injury and harm. The potential ADE
rate could be reduced by making
refinements to the vendor applications and
their associated decision support.

lathan Kaufman,
Song,
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Cochrane Database of Systematic Reviews

- 65 Studien
Reducing medication errors for adults in hospital settings (Review) _ 5 1 R CT

Ciapponi A, Fernandez Nievas SE, Seijo M, Rodriguez MB, Vietto V, Garcia-Perdomo HA, Virgilio S,

Fajreldines AV, Tost J, Rose CJ, Garcia-Elorrio E - 14 I I : ;

Authors' conclusions

Compared to usual care, medication reconciliation, electronic prescribing systems, barcoding and feedback to professionals may reduce

ADEs or medication errors, or both. Nonetheless, the best modalities to deliver these interventions, and the effect of other interventions,
are less clear.

Ciapponi A, Fernandez Nievas SE, Sefjo M, Rodriguez MB, Vietto V, Garcia-Perdomo HA, Virgilio S, Fajreldines AV, Tost J, Rose CJ,
Garcia-Elerrio E.
i for adults in i
Cochrane Database of Systematic Reviews 2021, Issue 11. Art. No.: CDODI98S.
DOI: 10.1002/14651858.CD009985. pub2.

www.cochranelibrary.com
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MEDINFO 2023 — The Future Is Accessible 329
J. Bichel-Findlay et al. (Eds.)
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This article is published online with Open Access by 10S Press and distributed under the terms

of the Creative Commons Attribution Non-Commercial License 4.0 (CC BY-NC 4.0).
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Stepped-Wedge Cluster RCT to Assess the

We found no significant reduction in overall rates of medication

administration errors in the first 70 days following EMS.
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Table 1. EMMS design, user and organisational factors contributing to nurses’ workarounds, as reported in
incident reports.

Contributory factors Number of incident reports
with this factor reported®

EMMS design Total: 13

Additional tasks required 5

C‘l]l i A3 i 1 1 | alal i

¢« Durch CPOE neue Fehler, Herausforderungen,

_usd  Sicherheitsrisiken

Con - .

rim * EMS stort Arbeitsablauf -> Workaround

Inte

Mis _

Unsate acts by other users 3
Infrastructure not used as intended |
Organisation conditions Total: 25
Inadequate training or education 18
System or infrastructure unavailable 6
Downtime |

* Incident reports could include more than one factor

Roberts HI, Kinlay M, Debono D, Burke R, Jones A, Baysari MT. Nurses'
Medication Administration Workarounds when Using Electronic Systems: An
Analysis of Safety Incident Reports. Stud Health Technol Inform. 2023 Jun
22;304:57-61. doi: 10.3233/SHTI230369. PMID: 37347569.
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Administration Patient Scores Berichte Extras ? | & s Be 4 3% H® @

& Sweton 4 NV | (P Suche B Patient V' [E) AlleFalle Behandiungsplan
Behandlungsplan - Anzeige aktualisiert 07.09.2025 14:48:01 - letzte gelesene Anderung des Plans 07.09,2025 11:25:00 - zuletzt bearbeitet von Jung, Carolin am 07.09,2025 11:25:23

+ Planung Wirkstoffe Starke Dosierung AMTS Konzentration
Tage seit Aufnahme (Station)
Tage seit Aufnahme (Fall)
= Medikation
- IMMUNSUPPRESSIVA
Kineret 100mg0,67ml Injektionslisung g Anakinra 100 mg 300 mg = 2,01mL 3 Spritze o
=) CORTICOSTEROIDE ZUR SYSTEMISCHEN ANWEND...
Dexa 40mg inject JENAPHARM Dexamethason 21-dihydrogenphosphi 20 mg = 2,5 mL 0,5 Amp. ;Efngs -
=) ANTIBICOTIKA ZUR SYSTEMISCHEN ANWENDUNG
Meropenem_Perf,
Meropenem Hikma 1 Meropenem 1000 mg 1000 mg = 1 Flasche IUEUED"‘QL* 7,7 mmal
+ Isotonische Kochsalzigsung 0,9% Fresenit + Matrium-Ion 7,7 mmal +7,7mmol £ 0,05L 1Beutel aubsum
Wancomycin_Inf.
Vancomycin Noridem 1000mg Infusionslosur Van[umyDnStandard 1EIEIIJ mg 500 mg = 0,5 Flasche 500 mg
+ Isotonische NaCl-Lésung 0,3% Easyflex+ +Natrium-Ton 77 +77mmal = 0,51 1Beutel auf 540 mlL
+ Agua ad Injectabilia Miniplasco connect 2C + Wasser fir InJEkhonszwedm 20mL +40mL 2 40mL 2 Amp.
Cotrim K-ratiopharm 200mg/5ml+40mg/5ml  Co-trimoxazol 240 mg 480mg = 10 mL 2 Messlsffel ¥ :ﬁ? o

480mg = Sml 1 Amp.

@ Cotrim-ratiopharm Ampullen %mngf&nl%r{ Co-trimoxazol 480 mg

=/ ANTIMYKOTIKA ZUR SYSTEMISCHEN ANWENDUNG

Posaconazol_Inf,
HNoxafil 300mg
+ Isotonische Kochsalzisung Baxter 9mg/m

ANTIVIRALE MITTEL ZUR SYSTEMISCHEN ANWEND...

300 mg

Fosaconazol 300 mg auf 266,7 mL

+Natrium-Ton 38,5 mmal

300 mg = 16,7 mL 1 Glasflasche
+38,5mmol = 0,251 1Beutel

Adidovir_Inf.

Aciclovir Hikma 500mg Pulver zur Herstellun Acidavir 500 mg

+Isotone Kochsalz-Lésung 0,9% Braun Eco + Natrium-Ton 15,4 mmel

+ Aqua ad Injectabila Miniplasco connect 20 + Wasser fiir Injektionszwecke 20 mL

400 mg = 0,8 Flasche
+15,4mmol = 0,11 1Flasche
+20mL = 20mL 1 Amp.

400 mg
auf 120 mL

= Katecholamine (Morepinephrin)
Narepinephrin_Perf,

arterenal 1mg/ml Injektionslasung 25ml {R)-Morepinephrin 25 mg Smg = 5mL 0,2 Glasflasche 5 ”f‘gm .
+ Isotonische NaCl-Lsg 0,3% DELTAMEDICA + Natrium-Ton 7,7 mmol +6,93mmol = 45 mL 0,8 Glasflasche autsEm
= ANALGETIKA
Hydromorphon_Per 10
Hydromorphon-hameln 10mg/ml 1ml Injektic Hydromarphon hydrochlarid 10 mg 10mg = 1mL 1 Amy fmsgo L
+ Isotonische Kochsalzlisung 0,9% Fresenit + Natrium-Ton 7,7 mmal +7,546 mmal = 0, 049 L 0,38 Beutel e
Hydromorphon-hameln 10mg/ml 1ml Injektior Hydromorphon hydrochlorid 10mg ~ 0,2mg = 0,02 mL 0,02 Amp. glﬁ g%zm
= PSYCHOANALEPTIKA
Cipramil 20mg Citalopram 20 mg 20mg = 0,5mlL 1 Amp. 4 ;Efmogs -
=/ Andere Blutprodukte (BO5AX)
Thrombozytenapharesekonzentrat (bestrahl Thrombozytenapharesskonzentrat (be 200 mi 200 mL
= ANTITHROMBOTISCHE MITTEL
Innohep 4500 Anti-Xa L.E. 0,45ml Tinzaparin natrium 4500 L.E. 4500 LE. £ 0,45 mL 1 Spritze f gg?g I4E‘mL

ANTTHAMNDDHARTE A

<

T

& Neue Medikation

£ | fiir die néchsten |23

[~ Anmischungsdetails anzeigen Startzeitpunkt fiir Berechnung der Nahrwertangaben | 07.09,2025 15:0015

s Neve Intervention | | B Behandiungsstandard

B Plan kopieren Pla [ Plan stoppen [ Letzte Medikation dbernehmen A

Applikation

bl

¥

e

¥

bl

B Ave fiv.

¥

AMTS-Priifung

FER [i.v.

AMP [iv.

S5 fiv,

S5 fiv,

SAF /p.o.

FK [iv.

TS5 fiwv.

FK /v,

AMP [iv.

FK /iv.,

i,

FER /s.C.

h

Planungszeiten

08:00,20:00 taglich

19:00 taglich

07:00,15:00,23:00 ta...

07:00,19:00 taglich

07:00 taglich

07:00,19:00 téglich

07:00 téglich

07:00 téglich

Heute  Planungstage
2 5

1x

3x 6

2 5

2x 2
x 3
1x

Vitalwens validian: CAVE
NUR bestrahite Blutprodukte.

Abmelden (1)

Allergien | Risikofaktoren;
Keine Allergion und Risikofaktoren dokumi] ¥’ (i}

[J burchfiihrung

Stopp

Zuletrt bearbeitet 06.09. 07.09. A | | Verlauf
g 9 [Historie Planung
& 7
Fiissigheit [ml]  Brennwent (kes Co @ O B
Start
RGN 4,02 P |05.09.2025 10:00
04.09. 14:05 2,5
150
03.09. 08:41
1080 MName
06.09. 09:36 Geplant:
Flanungstage:
(BRI Bedingung:
E Darreichungsform:
Applikationsform:
Dosis n. Riicksprache:
533,49 Dosis:
06,09, 05:38 Dosishezug:
Dosis = 1
120 Bilanzierungsanteil:
06,09, 09:35 Basismedikament:
o Wirkstoff:
Planungszeiten:
Wochentage:
02.09. 13:29 S
Stoppzeit:
05.09. 18:11
04.09. 15:51
05.09. 08:57
07.09. 06:35
04.09. 14:08 055
v
>

Cotrim-ratiopharm Ampullen 400mg/5ml+80mg/5ml

wWert

06.09.2025 09:46
1

IFK
iv.

-
430mg = 5ml 1 Amp.
je Gabe
430mg SmL 1 Amp.
100 %
Cotrim-ratiopharm Amp...
Co-trimoxazol 480 mg
07:00
taglich
06,09.25 10:00

# Keine Medikamentenaliergien dokumentiert

(=) Etketten drucken

Q@) Hiife

o Schlifien

(=0 Drucken & Schliefien
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ﬂ Medikamentenauswahl

Vitalwens validier: CAVE
B MUR bestrahite Blutprodukte

Allesgien | Riskofskoren:
Keine Allergien und Risikofaktoren dokumi:

Abmelden (1)

v e

o x |
Q stichwort | & Hausiste |
Heparin| w|  Kurzhegriffe: ‘ Q, suchen
Stationszuordnung:  \ANE - Anasthesiologie\44 J
Kombinationspraparate Anmischungen [ Alle PZM ausgeben [ nur Standardtemplates Nur Hausliste
Medikament Viirkstoffe Starke Dosierung Konzentration Applkation Dosisberechnung  Bedingung Planungszeiten Station ATC PZN
= Medkamenten-Verordnungen
£ ALLE UBRIGEN THERAPEUTISCHEN MITTEL
Protaminsulfat LEO Pharma 1400 Heparin-Antidat 1.E. fmi Protamin sulfat 7000 L.E. (Protamin suifat 50 mg) Z0001E. = Sml 1 Amp. 60T TFA fiv. V03AB14 05116859
auf 5mL
] ANTITHROMBOTISCHE MITTEL
Heparin_Perf. |
E] [Heparin-Natrium-25000-ratiopharm] Heparin natrium vom Schwein 25000 LE. %Oggg LE. Iizqg‘" l:'g g?ssf“f 1021;([3] “E' B iy BOIABD1 03029843
+ [Isotonische Macl-Lsg 0,9% DELTAMEDICA Injektionslsg. 50ml Gl +Matrium-Ton 7,7 mmal (Chlorid 7,7 mmal Natriumchlorid 0,45 g) »332mmol £ 96 mi. 0,36 Gie Lt S
Heparin_Perf. . 1
20 [Heparin-Natrium-25000-ratiopharn] Heparin natrium vom Schwein 25000 LE. ;52“;; L= IfgL ‘E'g g‘:zﬂ‘_‘ 15?‘;% “E' B v BOIABOI 03029843
+ [Isotonische NaCl-Lsg 0, 3% DELTAMEDICA Injektionslsg. 50ml G| +Natrium-lon 7,7 mmal (Chlorid 7,7 mmel Natriumchlorid 0,45 g) 235 mmal £ 47 ml. 0,33 Gz oLt 0.
Heparin_Perf. . y
[  Heparin-Natrium-25000-ratiopharm] Heparin natrium vom Schwein 25000 LE. %"ggg LE. I-“"‘g'- ‘E'g g\zazf‘i_; 202‘;% ”E' B v BOIABDI 03029843
+ [Isotonische MaCl-Lsg 0,9% DELTAMEDICA Injektionslsg. 50ml Gl +Natrium-Ton 7,7 mmel {Chlorid 7,7 mmel Natriumchlorid 0,45 g) Bhirlol JRasn LURZHES elrEdl.
[2) & Heparin-Natrium-5000-atiopharm Heparin natrium vom Schuein 5000 LE. [S] 5000 1.E. = 0,2mL 1 Amp. :ﬂ?g}fﬂ AMP fi.v. BO1ABO1 %
£ ANTIVARIKOSA
04668290
Bg Heparin AL Gel 30000 Heparin natrium vom Schwein 300 LE, \E‘ 3001E = 1g 300 LE. GEL / &uferlich COSBAD3 16121837
04688284
[Z) & Heparin axicur 30000 LE. Heparin natrium vom Schuein 300 LE. [ tSabenstrang = 300 1E. 1 3001E. SAL / duBerlich COSBAO3 14052259
06839036 =
ieparin-ratiopharm Spor leparin natrium vom Schwein 600 LE. E=z1g E. uBerl
Heparin-ratiopharm Sport H tri Schwein 600 1. S00IE. =1 800 1E GEL / &uBerlich COSBAO3 03892312
04757639 .
£ BAKTERIELLE IMPFSTOFFE
EQ Bexsero Injektionssuspension Meningokokken-B-Impfstoff, rekombiniert, monovalent 0, 175 mg (Neisseria-+Heparin- \S‘ 0,175mg = 0,5 mL 1 Spritze gff?;];n& FER /i.m. J07AHODS % |
B SPULLOSUNGEN
TauroLock Hep100Katheter Lock-Losung 3ml Taurolidin Natrium citrat Heparin 300 LE. 3001E. 2 3mL 1Amp. AMP [ extrakorporal BOSCAID 09450296
o theterLock ] lic Erfes Jextrakorporal
auroLock Hep eter-Lock-Lisung auralidin Natrium ditrat Heparin E. E. = 5ml 1Amp. extrakorporal
TauroLack HepS00-Katheter Lock-L Taurolidin Natrium citrat Heparin 2500 LE 2500LE. = Sml 1A gﬁ?glmf AMP [ extrakorporal BOSCAID 05951448
‘Z Patientenspezifisches Medikament erstellen
Auswahlen Abbrechen
J . 0 fBen

.
Dr. GroB, Matthias (ArztinfArzt) ‘ 407 ms

Bett REA: 1068 ms

:
So. 07.09.25 14:55:01 MESZ | Logoutin 14 Min, |XDV0001(172.24.167‘223) /PRIMARY@172.24, 107.204:3700




Dosierung

Berechnung nach

Max. Dosis je Tag

Ausgangsdosis

Bezeichnung |Co-h'imoxazd_Perf., Cotrim-ratiopharm Ampullen 400mag/Sml+80mg/sml

|Ge'll':i.cll1‘. = 22.00000 kg

maig

() jeTag

(@ je Gabe

wete

Alter EI Jahre + Tage BMI kg-m (® Werte akiuell
Grife cm LSG g
Gewicht f wew [ | w

Percentilen
BMI/Alter GrakelAlter
GewichtAlter Gewicht/Gréfe

(® Werte bei Aufnahme

(®) Werte wie gespeichert

manuelle Anpassung | 100 I%' % | GFR. | | © zeiten... | 1x
Wi Dosis Mixtur
mg mL Amp. mL
berechnet (100 %) | sa) || | 3,4375| | 0.6875| | [ 48,4375
Einzeldosis | a3l | | 3,4375/ | 06875/ | |11 48,4375
<1 ] | | ] |
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Zusammenfassung

* Datenlage zur Beeinflussung von Fehlern in der
Arzneimitteltherapie im Krankenhaus durch CPOE
ist uneinheitlich

* Eine differenzierte Betrachtung nach Fehlertyp ist
notwendig

* Elektronische Medikationssysteme sind komplex
und bedurfen suffizienter Infrastruktur und
Ausbildung



What does this paper add?

» We conducted a controlled before and after study at
two major adult teaching hospitals to measure the
effects of EMS on MAE rates.

» Overall, 30.2% of all administrations observed had
one or more clinical error and 3.3% of errors were
rated as potentially serious and likely to cause per-
manent harm.

» Implementation of EMS was associated with a sig-
nificant but modest 14% overall reduction in MAE
rate, with the greatest reduction observed in ‘wrong
timing’ errors.

» However, the intervention wards experienced a
56% reduction in medication administrations with
a potentially serious MAE, suggesting that EMS are
effective in reducing safety risks during medication
administration.

qH
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Open access Original research

BMJ H Ith & - . . . - .

oieatth & .~ Changes in medication administration
error rates associated with the
introduction of electronic medication
systems in hospitals: a multisite

controlled before and after study

Johanna | Westbrook ©', Meroli S Sunderland, Amanda Woods,
Magdalena Z Raban © , Peter Gates, Ling Li
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