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Pharmamsts online verification
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Nurses cannot administer drugs
before verification by pharmacists
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Clinical decision supporting system (CDSS)

i

Antibiotics * Controlled medications \
Pregnancy category X (OPD only): 2007 v
Adverse drug reaction/Allergy alert: 2008.6~ -
Therapeutic duplication alert: 2008.11~

Pharmacist online verification: 2009.4~(UDD), 2012.12 (OPD), 2013.3 (ER)

¥ Renal and hepatic dose adjustment reminder: 2009.6~

Maximum dose alert: 2009.6~ T ReR
Drug-drug interactions alert: 2009.6~ IRBABARR
Drug-food interactions reminder: 2009.9~ M
Oral dosage form to be divided or crushed: 2010.11~ J s.q..,m aity
2011 R ARHY

Drugs to be administered via central line: 2011.1~

Choosing drugs based on pharmacological categories: 2011.4~
Drug-disease interactions alert: 2012.4~

Protocol-based chemotherapy prescribing: 2012.12~ (2015.9, 100%)
Infusion set compatibility reminder: 2015.2

Cloud medication records application: 2015~

Renal dose alert: 2018~
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effluent rate A JEtb » 355 CRRT B ey 35 5 & £ 2 2045
effluent rate & 1-2 L/hr 8915 - [ 3k » 3 effluent rate #3 1% 2L/hr »
T E e B E o M CRRT 48 M3k H1E » 23 effluent rate
1E & IUET 8% BR & % (creatinine clearance ~ CL¢) 8935 4% » B4R 35 3%
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B HRE &
Vancomycin®*¢ 20 mg/kg 7.5 mg/kg q12h
Lipopeptides
Daptomycin’ - 8 mg/kg qd
Oxazolidinones
Linezolid - 600 mg q12h
Polymyxins
Colistin'® 4 mg/kg, max. 300 mg 217.1 mg q12h
Glycyleyclines
Tigecycline 100 mg 50 mg ql2h
Miscellaneous
Clindamycin - 900 mg q8h
Fosfomycin® - 8 gq8h
Metronidazole 1g 500 mg q8h

Sulfamethoxazole/trimethoprim - 7.5 mg/kg q12h®

Dose suggestion was based on effluent rate of 1-2 L/hr. If higher effluent rate was applied, higher dose of
antibiotics could be considered.
Dose suggestion was based on minimal residual renal function (daily urine output < 500 mL/day). If

residual renal function preserved, higher dose of antibiotic could be considered.

* Dose was expressed as the component of ampicillin and piperacillin.

a.
b.

Serum concentration should be monitored for dose adjustment.

Extended infusion (4 hrs) should be used for penicillin, cephalosporin and carbapenem antibiotics in
patients with residual renal function

Use effluent rate as CL¢, then adjust dose accordingly. Ex. Effluent rate = 2L/hr = 33.3 mL/min, adjust
dose by CL¢, = 33.3 mL/min

Because of the discrepancy of CRRT removal of two components, dose suggestion is not available
currently.

Based on NTUH data, over 80% of serum concentration could achieve trough of 10-20 mg/L.
Because fosfomycin was highly eliminated by CRRT (~77%), usual dose for severe infection was
suggested.

Based on trimethoprim dose



Effect of Extracorporeal Membrane Oxygenation on the
New Vancomycin Dosing Regimen in Critically Ill Patients
Receiving Continuous Venovenous Hemofiltration

Chi-Ju Yang, MSCP,* Chia-Wei Wu, MSCP,* and Chien-Chih Wu, MSCP* ¥

Characteristic Mean *= SD or No. (%)
Age (yrs) 59.6 = 14.8
Male sex 31 (82%)
Weight (kg) 68.8 = 13.7
APACHE II score* 295 * 7.2
ECMO use 21 (55%)
Ultrafiltration rate (mL-kg '-h™!) 30.6 = 5.5

<20 1 (2.6%)
20-25 4 (10.5%)
25-30 13 (34.2%)
30-35 10 (26.3%)
35-40 8 (21.1%)
>40 2 (5.3%)
Loading dose (mg/kg)t 16.0 = 3.3
Maintenance dose (mg/kg) 72 *+ 1.0
Sampling time after administered 3.6 1.6
vancomycin (d)
Ctrough was within the tal‘get range in 87% Sel('_umrgg\/frz:]n]f)omymn concentration 147 = 3.5
of patients. <10 3 (8%)
10-15 17 (45%)
15-20 16 (42%)
=>20 2 (5%)

Wu CC et al. Ther Drug Monit. 2018;40(3):310-4
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28 M, no PMH. 175 cm/80 kg. Scr: 0.8 mg/dL.

e Send to ER: Generalized tonic-clonic seizure. Fever up to 390C
e Depakine (sodium valproate): LD 800 mg, MD: 400 mg q8h as maintenance.

e Vancomycin 1 g q8h, Rocephin (ceftriaxone) 2 g g12h, Zovirax (acyclovir) 750 mg q8h
for CNS infection

A N0 pEP AR \/PA |evel: 63. Continue VPA 400 mg g8h.

e 2011-02-25: Persistent fever. Shift Rocephin to Mepem 2 g q8h.

e 2011-02-27: Myoclonus seizure observed. Recheck VPA level: 40. - titrate
VPA to 600 mg g8h.

pAVNNEOVRE 0P GTC occurred. VPA level: 7. Give re-LD: 800 mg.

e Titrate MD to 800 mg g6h.
e 2011-03-04: VPA level: 11. Stop Mepem. Add Maxipime (cefepime) 2 g q8h.
e 2011-03-07: VPA level: 92. - taper MD to 400 mg q6h. 2011-03-04: VPA: 52.

No interaction alert for this combination
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ool 28 M, no PMH. 175 cm/80 kg. Scr: 0.8 mg/dL.

e Send to ER: Generalized tonic-clonic seizure. Fever up to 390C
e Depakine (sodlum valproate) LD 800 mg, MD: 400 mg q8h as maintenance.

¥r1FEHAL ¢ Ertapenem Sodium (Invanz 1000 mg/vial) 1000mg IF QD Start on 08/06 16:00

“ZHAER%5H © Decrease valproic acid serum levels after combination over 24 hrs, leading to loss of seizure control
Jin & /7= ¢ 1. Monitor valproic acid (VPA) serum levels and adjust VPA dosage. 2. Use alternative antiepileptic agents or
antibiotics other than carbapenems if an interaction occurs.3. When the carbapenem antibiotic is stopped, the VPA dose

may need to be reduced. (the VPA levels will rise after 4-8 days)
f#iidi : Inhibition of the hydrolysis of VPA glucuronide to VPA

a2l ¢ Probable
R LIE L s AT 5

EREEERY Valproate Sodium (¥ Depakine Soln 200 mg/1 mL 40 =
mL/btl) 2mL PO QSH Start on 07/06 21:00 ﬁ;ﬁﬁ ﬂ%ﬁggﬁ zli]léﬁiﬁ |

e 2011-03-07: VPA level: 92. - taper MD to 400 mg q6h. 2011-03-04: VPA: 52.

No interaction alert for this combination
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The Effect of Different Carbapenem Antibiotics (Ertapenem,
Imipenem/Cilastatin, and Meropenem) on Serum Valproic
Acid Concentrations

Chien-Chih Wu, MSCP,*1 Tsung-Yu Pai, PharmD,* Fei-Yuan Hsiao, PhD,*1} Li-Jiuan Shen, PhD,* 1}
and Fe-Lin Lin Wu, PhD*7}§

80 120 - —e—Valproic acid serum concentration 60.0
-&-Valproic acid dose

70

100 - 46.9 - 50.0
60 d %‘
> °
E >
= 80 - - 400 x
>0 9 >
Rt
© £
..E 29.0 29.0 -
40 )
Q 60 - 30.0 S
§ 51.4 e
30 c 2
S 40 200 ©
@ o
20 * s
2 G
g 20 15.9 10.0 >
10 L) 11.3 >
5 =
©
0 > 0 : : 0.0
Meropenem (-) Meropenem (+) Meropenem (+)
C before dosage adjustment  after dosage adjustment

* Increase valproic acid dose could not overcome this interaction

Therapeutic drug monitoring 2016;38:587-92.
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Cost avoidance
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* TR 5§ 450007 /%

3P A R EL A~ 0 F A A~ 3 2 ADRS K (P)
% 0/0.01/0.1/0.4/0.6

- %Erf‘ADRﬁnfi gzz PXN (/i ~ 1% #&)
 F R = 2*5000*P*N

Medicine 2017;96(34):e7883
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ERER a4 52,072
FHRES &4 3,383,700
TiaE =X 3 13.22
Benefit/cost ratio: 4.29

Mo fr A =X 937

%> B 40580 £

HEEF A O~ 13 T ™ 2 #c 1 1977
d #haE ke ¢ 253

TREY Y 144,138
RS &4 17,342,200

T 194G A% #e o 11.10
Benefit/cost ratio: 9.36
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The cost-saving effect and prevention
of medication errors by clinical pharmacist

intervention in a nephrology unit
Chia-Chi Chen, MSCP?, Fei-Yuan Hsiao, PhD®P°, Li-Jiuan Shen, PhD#P, Chien-Chih Wu, MSCP®¢™

Abstract

Medication errors may lead to adverse drug events (ADESs), which endangers patient safety and increases healthcare-related costs.
The on-ward deployment of clinical pharmacists has been shown to reduce preventable ADEs, and save costs. The purpose of this
study was to evaluate the ADEs prevention and cost-saving effects by clinical pharmacist deployment in a nephrology ward.

This was a retrospective study, which compared the number of pharmacist interventions 1 year before and after a clinical
pharmacist was deployed in a nephrology ward. The clinical pharmacist attended ward rounds, reviewed and revised all medication
orders, and gave active recommendations of medication use. For intervention analysis, the numbers and types of the pharmacist’s
interventions in medication orders and the active recommendations were compared. For cost analysis, both estimated cost saving
and avoidance were calculated and compared.

The total numbers of pharmacist interventions in medication orders were 824 in 2012 (preintervention), and 1977 in 2013
(postintervention). The numbers of active recommendation were 40 in 2012, and 253 in 2013. The estimated cost savings in 2012
and 2013 were NT$52,072 and NT$144,138, respectively. The estimated cost avoidances of preventable ADEs in 2012 and 2013
were NT$3,383,700 and NT$7,342,200, respectively. The benefit/cost ratio increased from 4.29 to 9.36, and average admission
days decreased by 2 days after the on-ward deployment of a clinical pharmacist.

The number of pharmacist’s interventions increased dramatically after her on-ward deployment. This service could reduce
medication errors, preventable ADEs, and costs of both medications and potential ADEs.

Abbreviations: ADE = adverse drug events, NHI = National Health Insurance, NTUH = National Taiwan University Hospital.
Keywords: clinical pharmacist, cost saving, medication error, nephrology, preventable adverse drug event



The impact of clinical pharmacist intervention on inpatient
warfarin therapy after mechanical heart valve replacement

" 0
Length of hospitalization ] p =0.2468

16 B

Time to therapeutic range - I =
p g ~ ]p=09571
0 10 20 30 40 50 60
(B) Days
Time in therapeutic range 4_3 Tp-o0s5016
0 10 20 30 40 50 60
Percent
()
Supratherapeutic INR during _
hospitalization 18 ] p=0.125
Therapeutic INR on discharge _ * =
P g - ]#p=0.026
hermseutic NRonfolowus 8 )
p p - ] p=0.361

0 10 20 30 40 50 60 70 80 90 100
Patients (%)

B Physician-managed cohort (n=29) Pharmacist-managed cohort (n=22)

Best poster award in 2019 NTU pharmacy school Research Day
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Drug-related problems vary with medication ()co.w
category and treatment duration in

Taiwanese heart failure outpatients

receiving case management

Wan-Tseng Hsu 2, Li-Jiuan Shen ><¢, Chii-Ming Lee ©*

Table 3  Drug-related problem code distribution among study participants.

PRii-F g d 2 £ &2

Primary Domain Code Description n (%)
1. Adverse reactions 1.1 Nonallergic side effects suffered 106 (13 3)
1.2 Allergic side effects suffered 0 (0)
2. Drug choice problem 2.1 Contraindication 0 (0)
2.2 No clear indication for drug use 0 (0)
2.3 No drug prescribed but clearly indicated 56 (7.0)
2.4 Inappropriate duplication of therapeutic group or active ingredient 6 (0.8)
3. Dosing problem 3.1 Drug dosage too low or dosage regimen not frequent enough 33 (4.1)
3.2 Drug dosage too high or dosage regimen too frequent 12 (1.5)
4. Interactions 4.1 Potential interaction 236 (29.6)
4.2 Manifest interaction 11 (1.4)
5. Others 5.1 Insufficient awareness of health and disease 76 (9.5)
(possibly leading to future problems)
5.2 Therapy failure 0 (0)
5.3 Need for laboratory tests (e.g., therapeutic drug monitoring 260 (32.7)
laboratory value, electrocardiography)
Total 796 (100)

Journal of the Formosan Medical Association 2016;115:335-342
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Cost-effectiveness of the pharmacist-assisted

warfarin monitoring program at a Medical
Center in Taiwan

JEN-YU CHANG'"', CHI-CHUAN WANG??*", HAO-CHENG KANG?,
LI-JIUAN SHEN'?2, and CHIH-FEN HUANG??

'Graduate Institute of Clinical Pharmacy, College of Medicine, National Taiwan University, 33, Linsen S. Rd, Taipei 10050,
Taiwan, 2Department of Pharmacy, National Taiwan University Hospital, 7, Chung-Shan S. Rd, Taipei 10002, Taiwan,
and ®School of Pharmacy, College of Medicine, National Taiwan University, 33, Linsen S. Rd, Taipei 10050, Taiwan

Address reprint requests to: Chih-Fen Huang, Department of Pharmacy, National Taiwan University Hospital, 7, Chung-
Shan S. Rd, Taipei 10002, Taiwan. Tel: +886-2-23562162; Fax: +886-2-23310930; E-mail: cthuang1023@ntu.edu.tw
"These authors contributed equally to this study as the first authors.
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Abstract

Objective: To investigate the cost-effectiveness of the first patient self-paying pharmacist-assisted
warfarin monitoring (PAWM) program in Taiwan.

Design: A Markov model with a 1-month cycle length and a 20-year time horizon was employed in
this study. The model is composed of the following eight states: three no-event states (i.e. ‘sub-
therapeutic,” ‘within therapeutic’ and ‘supratherapeutic’ states), two serious adverse events (AEs)
(i.e. bleeding and thromboembolism), two sequelae states and death. The likelihood of events,
costs and utilities were derived from local databases and literature, if applicable. This study was
conducted with a payer’s perspective and all costs were discounted with a rate of 3%.

Setting: A pharmacist-led clinic.

Participants: A hypothetical cohort of 10 000 participants.

Intervention(s): PAWM versus usual care.

Main outcome measure(s): Average quality-adjusted life-years (QALYs) gained and cost incre-
ments per patient, and incremental cost-effectiveness ratios (ICERs).

Results: The PAWM program resulted in an average of 0.13 QALYs gained and a cost increment of
NT$53 850 (US$1683) per patient. As the ICER (NT$410 749 [US$12 836]) was less than the gross
domestic product per capita (NT$631 142 [US$19 723]), the PAWM was considered to be very cost-
effective. The sensitivity analyses suggested that our result was robust and that the PAWM pro-
gram had an 86% probability of being very cost-effective.

" Conclusions: Even If the costs saved from avoiding AEs were thought to be minimal due to the
low-medical expenditures in Taiwan, the PAWM program was demonstrated to be economical.
According to our findings, the policymakers should consider reimbursing such a service.
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