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11-6.1 : MMS

Medication Management System

11-6.2 : MU

Medication Use
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Medication Use Process

(Frescrib nurse, pharmacist)

| K
\} f/::> Medication Selection/
Reconciliation
EMR->EHR R R SR I

Monitoring

nurse, | narmad

+ CDSS Educatio

Prescriber, nurse, pharmacist

Administration

retaker, patient)

eMAR (BCMA) -> EMR

Together we make a great team

POE -> e-Prescription

D Automated

dispensing
Verification/ cabinet

Dispensing

irmacist, technician

J Osheroff 2009 d
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Prescription writing Order management Medication wholesalers
systems gysiems Pharmacy Systems  &manufacturers

croe [

g 7 order medication medication medication .
Diagnostic Medication Order Automated

& therapeutic : dispensing
robotics

/ rmac
Radiology Formiay] [ livenion: e Croi pharmacy

lab decisions management ' products preparation
Clinical Decision — o
S I SVatems Medication Administration
upp y Bar code
Interventions ~ Assessments ad?noi(r:\‘ijsTrg?i:) o Adr(;\:‘r;g:ter Select drug Educate staff educate patient
Adverse event
reporting
Smart Infusion Automated dispensing
Systems systems

Source: Desselle SP, Zgarrick DP, Alston GL: Pharmacy Management: Essentials for All
Practice Settings, 3rd Edition: www.accesspharmacy.com

Copyright © The McGraw-Hill Companies, Inc. All rights reserved.



Health Information and Management
Systems Society (HIMSS)

EMR Adoption Model ™

Stage Cumulative Capabilities

Complete EMR; CCD transactions to share data; Data
warehousing; Data continuity with ED, ambulatory, OP

Physician documentation (structured templates), full CDSS
(variance & compliance), Closed Loop Medication Administration

Nursing/clinical documentation (flow sheets), CDSS
(error checking), PACS available outside Radiclogy

CDR, Controlled Medical Vocabulary,
CD5, may have Document Imaging; HIE capable

Ancillaries — Lab, Rad, Pharmacy - All Installed

All Three Ancillaries Mot Installad
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Medication e-MAR

Management

Make
L informed
Monitor care
patient and decisions
Medication document as Computerized c PO E
administration appropriate provider order

recorded Sty

5 Clinical decision
electronically

support tools

e.g. allergy and drug Legible,
‘ D S S interaction alerts complete
order
goes to
Pharmacy

ADR Closed Loop

Medication
Management

MIMS &

Administer
medication
+ to patient

Check the '7

rights’ (right

patient, drug, E
dose, time, route,

documentation
and reason)

Review
and verify

+ I A
<.
Scan patient
and medication §
barcode prior to
administration

Secure storage in automated
dispensing cabinets
and medication carts or
workstations on wheels

Barcode

Dispense
bar-coded

unit dose
medication

'4;‘ ¢
Assess patient
prior to
administering

) >
Store

medication
securely

medication
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FACULTY OF MEDIGINE KHON KAEN UNIVERSITY

Reduce
Variance

W

Improve
Quality

Verify & Dispense

Robotic

Cr.https://cstproject.ca/closedloop
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Informatics Improve

Patient Safety, Patient care and Health outcome

In “Medication Use Process”

Digital Hospital

COPE @armacy e-MAR
) (@ )
ORCRCE

@ﬁcian ::"-lg Nurse
Robot.

MIMs

Computerized Physician Order Entry

Supply chain
e-Procurement

"The true benefit of order entry is its integrated care
approach, where nurses, physician and pharmacists
all see and share the same information."”

e

Computerized
Phosician Onder Entry

Dr. Christopher DeFlitch
Chief Medical Infarmation Officer
Penn State Milton S. Hershey Medical Center
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o Medication Error

o Close Loop Medication Management System : CLMMs

o Prescribing — CPOE - CDSS - CLMMs

o Dispensing — CDSS - Verify — Robot - CLMMs

o Administration — CDSS - e-MAR- CLMMs

o v 4 MKWV
T ietamaidians |
(Medication Management System) in“Medication Use Process

CLMM
Loop e-MAR _}

Medication

Management Q




o o

Inventory  Configuration Reports  Seftings

Home LS

HO v3.0.440.54.6.5

NS

BRI BN EB O - X

noy. SRSl E; : E; : a
PH-Dispensing @ WMa930uuwnan-S1PHA . - B
Teammnadtuaiume ER Patient Patient Ward Change Pharmacy Work Home
list Lists. View Password Bench Page
User Information | Acckdent & Emengency = | OF Management = | IP Management = My HealthObject &
Total 1737 Occupked 788 Free 9449 IPD Consults mp Bads 22052017 Saarch Patient | Saavah 2 ran
warly 2u [ Free Admited I Nobed B Tramsferred B Discharged Arrived
wambhy 26 -
mﬁ'l]'ln 2a
wamly 23
ﬂn?u_'m 2a T
wasnho 3n | t% H  New Qrder
waghy 3 IMC 01-IMC4n-4AT1| | IMC 02-IMCSn-4AT1| | IMC 03-1MCan-9AT1| | IMC 04-IMC4n-4A11| | TMC 05-TMCan-4T1 Modify Payor IPD Consult
nomhs 3a . w-a DASSERNES | | i A Print Document o Schadka
"_"j G o 72 Ferem .
washn 39 vy M | | o o | | o g |y w0 AN Existing Orders vital Sign
A DaEG ald -l as -l Transfer . b .
mﬁlhu 3aa J Discharge
warbiu 4n - - - S aMAR
Ocrupled 26 WBoeanlng 09-9n-4 iipeEndny 10-4n-4 | |-RoeEndny 13-4n-4 sRpEY 14-dn-4 wEpanaey 15-4n-4
d ] . & .
Free 4 HE— TG o Name ceneel Acmission
Discharge Flanning a oy | (g G - : Patient ID Preferances
Discharge Order 0 DRad aro .
LA Bed Transfer History
Madical Discharge o ”
Actual Discharge a dalnzn Swap Patient
ﬂaﬁﬂ'.ltl 48 - WBneanlng 17-9n-4 iipasntny 18-9n-4| |RoemEndn 2 Switch to EMR
wanli 49 Ag—
= [ — —7 harge Date
wasln 5n vi.cy A u.ﬂ*“ e
. ﬂﬂ AE'G a2 arriasaadoy
mr@'l]'ln 5n
Current Location
“ﬂﬂlhﬂ =8 Primary Dispnoces
wanli 59 e
w1 Fnam ey 01-9n-4 LR wonATETuAY 02—
MG NS ., Care Provider -
wambhy 60 24 L
= 11 M iy
Hilgl'lj'lnﬁ-u B Aaifs 0 AFO
i

MU

ANIWNEAIENS  UHAANEMasvaulnu
FRACULTY OF MEDICINE KHOM KAEN UNIVERSITY



HO v3.0.440.55.9

g PR AEERAQ . D1,

HI Health “ i '-: e (m AgE: m Mat. ID: m DOB: M @ ANEIWNEIAENS  UHYINEMAsvaunnu

FACULTY OF JREDICINE KHOM KAEN UNIVERSITY
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——— L. . B Ankylosing spondylitis Multiple sites in spine[M450]
Address: GUMMNINSN. 5o synups o JSIIGIERRI... °h: dleenesses azathioprine fu fie symptom with MP rash  Disorder of lipoprotein metabolismi\,unspecified[E789] | @y ¢3 = [] =% = M

Demographi @

Diagnosi Code | Onsef | T Investigati | Status | Is Ab Select Vist

iagnosis ade | Unsel| Type nvestigations ' Aatus = Abnar EMR View
Ar!k),flosmg spondylitis Multiple sites in M4.. 25/.. PRI w Revie., N History @
spine Revie...

Disorder of lipoprotein metabolism

i . Allergies
‘\.l.lf‘lSpECiﬁed E789 25/... CO-.. ... Revie... AllErgIes

Alert

Past History
Diagnosis

Remarks

Orders
1LAnkylosing spondylitis onset 1 2553 : Inflammatory back pain, 5l sMAR
joint invelvment, HLA B27 iti Eh] itis left 2562 :
JZOBL[;M b positive, anumaail uveitis left eye ( ) Mame Clinical Mote Recorded O | Status Recorded B Orders List
3.08A Leflunomide(Lareya) 20 mg TAB Order

Drug Profil
Methotrexate 2.5 mg TAB I g Frofile

Future Order
Folic Acid 5 mg TAB Vaccine Chart

Template Name Recorded Date Recorded By Atorvastatin Sandoz 40 mg TAB EFO Orders

Cumulative R...
Medicaticn R...

Pharmacy No...

Documents @

Patient Diagn...
Leflunomi... .. 25/02720... OP22-148... Influenza Vaccine 03/08... Draft Forms

Methotre... .. 25/02/20... 0P22-148... thudinaelnsunns uas 03/09... Draft Scanned Doc...
. . I
Pulse Rate 60-100 N Folic Acid... . 25/02/20... 0P22-148... Influenza Vaccine 02/09... Draft P
™ Upload Docu...
Systolic BP 100-140 N Atorvasta... . 25/02/20... OP22-148...

Fillup Form
Diastolic BP 60 - 90 M MNaproxen... e 25/02/20... 0Op22-148... Madiral Carti

(]

@

MName Start Date | Duration (D.  Prescription Recorde | Status
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Ordered By

YOG IRTTFHEA... YA, D790 LMSTEN... WA AUANS BT

Pulse Rate {Min 60 - 100 Object 62 65
Systolic BP mmHg 100 - 140 125 126
Diastolic BP mmHg &0 - 90 o2 89
Height Cms 169 169 169
Weight Kgs 73 62 72
BMI 18.5 - 24,99 23.56 21.1 25.21
BSA 1.3 1.1 1.82
]
Vﬂ ¥ 2556 ]
20
0 Patient Name
1 —£ED 182 1.83
14
0 —

17-09-2021 06:50

03-12-2021 07:48
Date

v TRIGLYCERIDE

25-02-2022 07:22

|TRIGL‘I"CERIDE. 32502 97 mg/dL 0-200
¥ HDL-C
|H[}L—'C. 32503 43 mg/dL 35-999

v LDL-CHOL (DIRECT)

|lDL—CHO[ (DIRECT), 32504
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" EMR Summary || Encounter View
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u.a. N - S ot of cith G veabu 4a [ IMC 04-4a-4CW04

116-034042 * Allergies Mol sodum Ras ~ Diagnosis "2ema in donic dissases classfied slsambhare{D6387] , .
Blood GFOLID: cloacacilin Rash mﬁﬂmﬁmﬂ e w
AT D0 30 HE- W Systarnic lupus erythimatasus with angan o System imoivement[M3z21]
| New Order || TickSheet | E:dstlngnﬂers. || Packages | Existing Future Orders | Diagnosis | Vaccines | Order Set || Preferences | New Future Orlfz] Ve 2 G VR Cot-3 2 Gon sAamvmman s w5

i ® asefimafun Ceftrasens 2 Gm

.

ceftriaxone(Cef-3) 1 Gm INJ Select Medication [Current Medic 5]  From Date [25/10/2016 ' To Date [25/10/2016 B organtzation [Hrawmnadtustuwi =] 3
v [ ow

Drug Information | | Local Information

Allergles
; Alert
- [oras-seame Folic Ackd 5 1 . et wats Warfasin (Maforan) 2 mg TAB ( g Eaal Lt
. . - OEIFOFBB-O5EG-4E SF-AGSA-OAGOFA11AGAA) e l!.’l!':l”ﬂﬁl SE9D- X ‘Aot Diagnosis
) | ! - - Dose : 3 TAR adix HHuas 1 ol msavrain s .
I Abbreviated I Full l Generic Route : Per o o Orders Lis
Start: 110016 1098 Eng; OAIL0M 1038 eMAR i gg‘
e s. Sodamint 300 mg TAB ( ©nttaiuves  Warfarin (Maforan) 1 mg TAB ( Order Alert
E9301DFS- 60 498F-0852-CXC221%06208) BA976B7B-063F-4C41-ASDS- 25C377FFBT1C) Futue 0
\ Contents Ceftriaxone disodium = Doge | 8 TA8 bu thuas 1 ols rewsas Qly : 148 Route o
accine
( . Indications Sepsis, meningitis, peri-op prophylaxis, infection of bon 5 Start: * ** End: oo P
, forse-sezss Warfarin (Maf 1mg T v ot FONE ACHD 5 i TAB ( Medicatio A
Joints, soft tissues, skin, abdominal, resp tract '""“'0" e Rl g L e R ! OEIFOFBS-95ES-4ESF-A6SA-DAGIF4I1AOAA) | —— spmsdy SOW i of e E ST NS5
5 A UTI, GUT including gonorrhea. Leptospirosis Dose - 748 e s sl e Qty 14748 Rouste Dose : 1 748 s fhume 1 abe mbsawrmsn  Qty ;1 TR0
L 10 mL” Dosage Adult & childn >12 yr 1-2 g daily. Severe infection 4 Start: 302018 1959 Eng; WL End: Patient D
i 20- T e ACetin 100 mg POWDER ( Formes
[}.llc wate! daily. Infant >15 days & childn <12 yr 20-80 mg/kg/ e e 20001 367-1B4A-4BFO-944D- B14CO0D19268) Eilup Fon
Injectio” Infant <14 days 20-50 mg/kg/day Dose : 2 PACK i o [uee 3 abs whssowrn st b Qy © Madical
A 3 Contraindications Hypersensitivity to cephalosporins 0P Con
\ . . 2 n v 1PD Cons
icl et-a "; ::%: Special Precautions | Previous hypersensitivity to penicillins; pregnancy External
h 2606 Adverse Reactions Gl upset, hematological changes, skin reaction;
anaphylactoid reaction.
! Poison Schedule o} - = =
\',;, i Naa= « m »




MIMS Modules

O FBC filmtab {nicotinic acid/Systemic) vs Xarator tab 40 mg {atorvastatin calcium/Systemic) [Use combinatior

* For Patient Safety

nicotinic acid causes additive toxi

1.Drug Information

Moderate - These medications may interact resulting in the potential deterioration of the patient’s condition. The patient should
or a change in therapy may be required.

2.Drug Allergy

Limited - Few reports of this interaction exist. These few reports usually consist of limited case reports where clinically sound ji

3.Drug Interaction

inistration tases the risk of developing myotoxicity. Case reports 4
on lowvast j, | \ / fibitors-and nicotinic acid are frequently used togethen

4.Drug Duplicate

1. Use combin
2. Monitor for

ity with atorvastatin calcium

O FBC filmtab (ferrous fumarate/Systemic) vs Sodium Bicarbonate Atlantic inj 7.5 % (sodium bicarbonate/Systen

Seve re Interaction Effect

ferrous fumarate may have its absorption decreased by sodium bicarbonate

Severity Level

M Od e rate Minor - Clinical effects of the interaction are limited and may be bothersome but would not usually require a major change to the
interaction.

Documentation Level

Limited - Few reports of this interaction exist. These few reports usually consist of limited case reports where clinically sound jy

Probable Mechanism

M I n O r Sodium bicarbonate may decrease the absorption of iron salts, leading to reduced bioawvailabilit study documents a 50% decry
coadministered. Separate the administration of iran salts and sodium bicarbonate as much as possible to avoid any potential inter

Actions to be taken

Reason for averride

Precaution Comments
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Blood Group: Cytopathology screening of smear, routine, nongenital source, by cytotechnologist[31385005]
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[ New Order ]f TickSheet 1[ Existing Orders ][ Packages ]Ir Existing Future Orders ][ Diagnosis TI' Vaccines ][ Order Set ][ Preferences ] New Future O"@
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Alpha D3 0.25 mcg CAP

Order Item Prescription Rule | I ilunihalsalanadads uasnthalsaninfasanauansad

MEDICATION

Owverride Reason

Aricept EVESS 10 mg TAB

Reason for override | © EA iinavnstiadioatuns oo ludnSamdnunannd (ADR)
BB gnboluo e Somdnuvedine samsineluussanl
© EC Tufion TutiSomdnuama sy wadbofivavefinsld
 ED §i Contraindication wia Drug Interaction fuen TusiogSom
© EE gnlutin S dnuwd s i A i an g

© EF mbhouassauduaaaans (finlaila)
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ADR Alert via IT

@5 - OFC-awsthsminm s/ anisgiamiia(anasa), Self Pay - 5=15uta LR LT
walab- ALP =69 (30 - 120) ALT =29 (0-33) AST = 25 (0-40)  Setmmi ENEsRae, WS L Rea
CREATININE = 0.93 (0.67-1.17) 6GFR=8829  HCT =392 (405-50.8) g~ e s s ADR Report
Trade Name y ADR Score Naggvo Aigorthm (R -
Orug Group L ADR Status 1
ion Recenciition for cutbeaont o uweg Naranjo Alg.
No. Drug Name: Dosage Frequercy Quartity Start Date Location Sm::: L (Wbcw:’o:.“m Croose ¥ -
1 Atovastatin Sandoz 40 mg TAB 1TAB hs 105 26112564 1415  wwifiséishlu (OPD)-DI Commerts - % 2
o ug Allergres Histoncal rved
2 Siamformet 850 mg TAB 1TAB bid pe 210 267112564 1415 wwfidsh Ty (OPD)-DI Sty 2 s = : Bocre B owetowe [THETED
" . P Statys |Active >
T P ADR Score Narango Algorithm
No ils=an sisat1n muIa fnuusin samsm imouswmiss Fll BD sen @né OR Score =

1Dall  Atorvastatin Sandoz 40 mg 1 TAB hs Per Oral Allo 1MTAB 1 E 120750
TAB
2Dail  Siamformet 850 mg TAB 1 TAB bid pc Per Allo 20TAB 1 E 210.00

Oral

swnTn 1.417.50 uw

OFC-@nsmsmaisfindizgishnia(dwmase) 1.41750 :
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Ace there DreviOs COMCIAvE feDorts O° Iha reaction!

(4 (@] 0
& | DG the 20verse evert 200K A%er e SUSRCTR0 Orug was Dven! " N ()
Health D the aovese reacton morove when e g w GacontnAS e Ty -
HO0CC 3r2a00n 4t Wit Gven? g
Object B TRICIOR 00O Wher e Orug Was Tesd rstered] " (] ()
,,,,, e Couses Pt GO Pave Cased the resction? 0D @ 0
. o whee 3 000 was pres! () 0
Manage Allergy o oy By s m tec comcererations! o 0 0
No Known Allergies No Known Drug Allergies @ Historical Observed
Event Type | Hypersensitivity > Aiergic To |Drug - Onset Date |14/11/2017 ‘
& Generic amoxyallin sodium P Status ‘m >
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