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Analysis of Cost Implications and Potential Adverse Events 
Prevented by Interventions of an Internal Medicine Pharmacist

Grace Chang, Marcus Harding, Haley Stenquist and Colleen O’Connell PharmD, BCPS

BACKGROUND AND INTRODUCTION 
Duties conducted by clinical pharmacists aid patients in side effect 
prevention and have numerous cost benefits for health systems. Currently, 
there is no designated method to measure the amount of work a clinical 
pharmacist completes on each shift. Literature supports pharmacist 
interventions yet no cost benefit analysis has been published. A systematic 
manner of quantifying these tasks accomplished would adequately sum and 
describe cost-avoidance and preventions of adverse events within the 
hospital setting. 

The goal of this research would be to create a standardized method to 
measure the productivity of internal medicine pharmacists and analyze cost 
implications and potential adverse events prevented by these pharmacists . 

• Decentralized clinical pharmacists on the adult medical unit of the 
hospital promote patient safety and reduce overall cost through the 
avoidance of potential adverse drug events

• The most commonly documented interventions included vancomycin 
regimen review, monitoring, and dose adjustments for renal and/or 
hepatic clearance

• The potential cost benefit attributable to pharmacist interventions during 
the three month study period was in excess of $150,000

These adult medicine pharmacists cumulatively made a total of 1182 
interventions during a three month time period. A total cost benefit of 
greater than $150,000 was identified from the analysis with consideration 
of pharmacist average salary over a 3-month period. This study estimated 
150 adverse effects were prevented with the various tasks accomplished by 
clinical pharmacists.  A survey was sent out to the pharmacists for input as 
to which areas of the study could be improved with various responses of 
which headings and subheadings should be taken out, added, or combined.  

• More adequate research on the probability of an adverse event and the 
associated cost for each type of event

• A similar study design that can be applied to more areas of the hospital 
to examine the overall benefit of pharmacists impact on cost for the 
entire hospital

• This study utilized a retrospective cohort design using data extracted 
from patient’s charts

• Data was retrieved from patient charts at Tucson Medical Center using 
the EPIC computer system during a three month time span

• Pharmacists on the adult medicine unit were educated on how to 
separately document and describe each type of clinical intervention with 
the option of selecting from twenty headings and four subheadings 
created by an EPIC system specialist 

• Interventions were compiled through EPIC and exported into an Excel file
• Rates of adverse effects and cost savings from literature evaluation were 

applied to each correlating intervention and medication as documented 
by the pharmacist 
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Limitations of this study included a lack of a defined cost for each adverse 
drug event, the probability that an actual adverse drug event will occur, the 
inability to calculate all overhead costs associated with each pharmacist 
intervention, and lack of consistent documentation of interventions 
amongst pharmacists.
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Graph 1
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Graph 1 shows the number of interventions made 
by the pharmacist on the Adult Medicine unit of the 
hospital over a 3 month period. Interventions 
included vancomycin regimen reviews (n=408), 
dose adjustments for renal/hepatic clearance 
(n=125), monitoring (n=103), stop medication 
(n=88), antimicrobial stewardship (n=85), glycemic 
management (n=60), identification (n=59), 
anticoagulant review (n=59), change 
dose/frequency (n=39), PTA meds (n=37), start 
medication (n=35), IV to PO route change (n=25), 
clarification (n=17), consult (n=16), formulary 
related (n=5), chemotherapy regimen review 
(n=5), drug information (n=4), education (n=1), 
and allergy clarification (n=1) for a total of 1182 
interventions. Of note, monitoring included any labs 
that were ordered or general monitoring for any of 
the following: 

-Labs including A1c, aPTT/INR, ammonia, QTc, 
height/weight for dosing and medications including 
phenytoin, daptomycin, theophylline, caspofungin, 
divalproex, clozapine, sargramostim, Centruroides
(scorpion) antivenom, acetylcysteine, digoxin, 
gentamicin, pregnancy category, steroid stop dates, 
lithium, opiate regimens, carbidopa/levodopa, and 
CIWA/ lorazepam.

Graph 2 shows the total cost avoidance of each intervention 
type over the 3 month period. The risk of an adverse event was 
calculated using data from the national incidence of adverse 
events in hospitals among Medicare beneficiaries, considering 
our target population was similar. This incidence rate was 
found to be 13.5%. The cost avoidance per intervention was 
then calculated using the data from Table 1 obtained from the 
initial literature review multiplied by 0.135, the rate of an 
adverse event occurring.

A total cost avoidance of $203,274.03 was calculated for the three month period. Taking into account a pharmacist 
salary for these three months, with an average pharmacist salary of $110,000 yearly, the total cost benefit of 
having a pharmacist on the Adult Medicine unit of Tucson Medical Center hospital was calculated to be 
$164,774.03. 

Data was collected on patient demographics for the areas of the hospital that this study incorporated. The population for the units of 
the hospital involved were 45% men and 55% women (n= 4829), with an average age of 61.6 years. 90.39% were white or 
Caucasian, 3.46% were Black or African American, 1.86% were American Indian/Alaskan Native, 0.83% were Asian, 0.21% were 
Native Hawaiian/other Pacific Islander, 2.34% were “other”, 0.62% of patients refused to identify, and 0.29% were unknown. 

DDI: $1,647 
Therapeutic Intervention: $1,188 
ADE prevented: $1,098 
Medication error prevented: $1,375 
Chemo: $39,443.88 
Anticoagulation: $1,040.32 
Inpatient: $274.59 
Forumlary management: $1,951.85 
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