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ABSTRACT 

Specific Aims:  Duties conducted by clinical pharmacists aid patients in side effect prevention 

and have numerous cost benefits for health systems. A systematic manner of quantifying these 

tasks accomplished would adequately sum and describe cost-savings and preventions of adverse 

events within the hospital setting. The purpose of this study is to perform a cost benefit analysis 

and analyze cost implications and potential adverse drug events prevented through the 

interventions conducted by an internal medicine pharmacist. 

Methods:  This study utilized a retrospective cohort design using data extracted from patients’ 

charts. The data was retrieved from patient charts at Tucson Medical Center using the EPIC 

computer system during a 3-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.  The rates of adverse effects and cost savings from literature evaluation were applied 

to each correlating intervention and medication as documented by the pharmacist.  

Main Results:  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.   

Conclusions:  Decentralized clinical pharmacists on the adult medical unit promote patient 

safety and reduce overall cost through the avoidance of potential adverse drug events and drug 

optimization.  
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 Analysis of Cost Implications and Potential Adverse Events Prevented by 

Interventions of an Internal Medicine Pharmacist 

INTRODUCTION 

 The overall role of a clinical pharmacist is to assess a patient’s health and 

condition to assure that medications prescribed are being optimized in meeting treatment goals. 

They evaluate the effectiveness and appropriateness of the patient’s medications and recognize 

any untreated health conditions that could possibly be improved or resolved with the correct 

medication therapy. As a member of the healthcare team, clinical pharmacists consult with 

providers, nurses and patients in order to select the most suitable medication regimen for the 

patient.  Education is also an important duty in their role for they are considered the medication 

experts who can best conduct research to answer any questions providers and nurses may have in 

addition to counseling patients on medications upon discharge. They are also advocates for non-

pharmacologic interventions that the patients can complete after leaving the hospital facility such 

as diet changes and initiation or continuation of exercise. Pharmacists follow the patient’s 

progress as means of determining whether medications are appropriate or need to be titrated or 

discontinued. 

Interventions conducted by a clinical pharmacist have a major impact on patient health 

outcomes as well as cost-savings.  Studies have shown that these interventions continue to have a 

large positive financial impact with the cost of preventable ADEs averaging around $260,000 

while preventable ADEs causing admission were projected to be around $3.8 million.1 One cost-

minimization analysis showed that these interventions have the ability to generate a substantial 

amount of savings without having to compromise the health outcomes of the patients.8  This is 
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the benefit of having a clinical pharmacist’s drug and clinical knowledge. Examples include 

discontinuing unnecessary drugs, recommending an oral drug formulation, switching to a less 

expensive agent for the same indication prescribed and decreasing the dosage of a drug.8 The 

same goes for prevention of adverse drug events when it comes to these same interventions. 

Studies have shown that the majority (50-80%) of drug-related problems can be prevented.10 End 

points such as mortality, disease events and prevention of disease have been looked at in 

previous studies.10  

    With the increase in healthcare costs in the current economy, healthcare payers and 

public policy makers are becoming more worrisome about the high prices in the hospital setting.1 

Therefore, in order to justify the effectiveness of clinical pharmacist interventions, it is important 

to formulate a process to measure the cost-savings and prevention of adverse drug events in a 

systematic manner. Without having a routine way for the clinical pharmacists on the hospital 

floors to document which and how many interventions they are making within their shifts, it is 

difficult to measure just exactly how much money clinical pharmacists are helping to save for 

each hospital and how many adverse drug events they are preventing. The purpose of this study 

is to create an adequate method of documenting pharmacist interventions with application of 

financial costs and preventable drug events to calculate the effectiveness of these interventions.  
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METHODS 

Design 

This study used a retrospective cohort design using data extracted from medical charts. This 

study was approved by the University of Arizona Human Subjects Protection Program. 

 

Subjects 

Patients were identified upon admission to TMC hospital’s adult medicine unit from June 

2018- August 2018. Once identified, patients were eligible for the study if they were 18 years 

and older and required a specific pharmacist intervention (IVENT). Patients were excluded from 

the study if no IVENT was made by a pharmacist during their stay. There was an average of 14 

IVENTs performed each day over the ninety-day collection period, May 2018 to August 2018, 

equating to 1182 interventions.  

Intervention 

Our treatment variable in this study was clinical pharmacist interventions. These 

interventions were recorded as IVENTs in the EPIC computer system and exported to an Excel 

spreadsheet for analysis.  

 Measures   

Data was collected using an electronic data collection form. Information from a patient’s 

chart was pooled and put on an Excel spreadsheet for review. The information came from a 

section of the chart entitled IVENTs, which are interventions made by pharmacy to document 

clinical activities. A predetermined report exported from EPIC showed the IVENTs sorted by the 

type of intervention made. Demographic information was exported from the EPIC computer 

system and reviewed. The primary dependent variable in this study was cost. We analyzed the 
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interventions that pharmacists made in the adult medicine unit of the hospital and analyzed its 

effect on overall cost. The demographic variables in this study were age, gender and 

race/ethnicity. Descriptive variables were the types of IVENTs along with the cost avoidance per 

intervention.  

Data Collection 

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 a report was generated and exported as an Excel file as de-identified information. The 

project advisor ran the report each month and was granted access to this Excel sheet at a 

designated TMC workspace computer. Rates of adverse events and cost savings from literature 

evaluation were applied to each correlating intervention and medication as documented by the 

pharmacist. Data forms contained no PHI and was stored on a secure server at TMC. This 

information was stored on a selected workspace at TMC that was accessible to the study group. 

After the data collection, the Excel spreadsheet will be kept on the secure server for 6 years. 

 Data Analysis  

          To compare the cost-benefit of pharmacists in the adult medical unit we: 

1) Reviewed interventions made by pharmacists in the adult medicine unit of the hospital over a    

3-month period. 

2) Calculated any direct cost savings such as IV to PO medication changes. 

3) Calculated how many potential adverse drug events (ADEs) each intervention prevented and 

multiplied it by the average cost of an adverse drug event based on other clinical studies. 
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i.) 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%.7 The cost avoidance 

per intervention was then calculated using the data obtained from the initial literature 

review multiplied by 0.135. 

4) Subtracted the average pharmacists’ salary of $38,500 for the three month time period 

($110,000 per year) from the calculated savings and the resulting number was an overall cost-

benefit of a clinical pharmacist on the adult medicine unit.  

 

RESULTS 

Table 1 

Discharge Department 
Name 

Patient 
Sex Number 

% Unit 
Discharges 

ORTHOPEDICS Female 577 59% 
ORTHOPEDICS Male 396 41% 
HOSPICE Female 112 55% 
HOSPICE Male 93 45% 
U650 ADULT MED SURG Female 312 48% 
U650 ADULT MED SURG Male 336 52% 
U850 ADULT MED SURG Female 353 56% 
U850 ADULT MED SURG Male 275 44% 
 

Table 2 

Discharge Department 
Name Number Min Age Max Age 

Average  
Age Avg LOS in Days 

ORTHOPEDICS 973 18 100 60.30769 2.829393628 
HOSPICE 205 20 103 70.85185 3.536585366 
U650 ADULT MED SURG 648 18 96 57 4.668209877 
U850 ADULT MED SURG 628 18 103 59.57143 4.431528662 
*LOS = length of stay 

There was no formal analysis of baseline characteristics, however Table 1 (above) shows the 

separation of males and females on each section of the hospital that the adult medicine 

pharmacist was taking care of over the designated three-month period, and Table 2 above shows 
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the breakdown of the patient’s age characteristics as well as their average length of stay. 

 

Table 3 

 

Table 3 shows the method for which the overall cost benefit for the three-month period was 

calculated, as well as a breakdown of the average cost avoidance based on literature search, and 

the number of interventions based on category. The number of IVENTs was multiplied by the 

average cost avoidance to create the total cost. The total cost was then multiplied by the risk of 

an adverse event to come up with a cost savings. This process was the same for all categories 

except IV to PO conversion, for which we calculated a direct cost savings based on the cost of 

the medication PO compared to its IV cost and the duration of time the patient was on this 

medication. The sum of these total costs was added up and the difference of a pharmacist salary 

for 3 months was subtracted to create the overall cost benefit (highlighted in yellow).  

 

 

 

 

 

 

 

Type Number of Ivents Intervention Category Average Cost avoidance Per Intervention Total Cost Risk of Adverse Event Total Cost Savings
Allergy
Clarification 1 Medication error prevented6 $1,375 1375 0.135 185.63
Anticoagulant Review 60 ADE prevented6 $1,098 65880 0.135 8893.80
Antimicrobial Stewardship 85 Therapeutic Intervention6 1,188 100980 0.135 13632.30
Change Dose/Frequency 39 Therapeutic Intervention6 $1,188 46332 0.135 6254.82
Chemotherapy Regimen Review 5 Chemo11 $23,764.50 118822.5 0.135 16041.04
Clarification 17 Medication error prevented6 $1,375 23375 0.135 3155.63
Consult 16 Therapeutic Intervention6 $1,188 19008 0.135 2566.08
Dose adjustment for renal/hepatic clearance 125 Therapeutic Intervention6 $1,188 148500 0.135 20047.50
Drug Information to Physicians/Nurses/Patients 4 Medication error prevented6 $1,375 5500 0.135 742.50
Education 1 Therapeutic Intervention6 $1,188 1188 0.135 160.38
Formulary Related 5 Formulary management3 $1,951.85 9759.25 0.135 1317.50
Glycemic Management 60 Therapeutic Intervention6 $1,188 71280 0.135 9622.80
Identification 59 Medication error prevented6 $1,375 81125 0.135 10951.88
IV to PO/ Route Change 25 See direct cost $2,577.12 $2,577.12 1 2577.12
Monitoring 104 ADE prevented6 $1,098 114192 0.135 15415.92
PTA meds 37 Medication error prevented6 $1,375 50875 0.135 6868.13
Start Medication 35 Therapeutic Intervention6 $1,188 41580 0.135 5613.30
Stop Medication 88 Therapeutic Intervention6 $1,188 104544 0.135 14113.44
Vancomycin Regimen Review 406 Therapeutic Intervention6 $1,188 482328 0.135 65114.28

Total Cost savings: 203274.03
Pharmacist Salary (3 months): 38500
Overall Cost-Benefit: 164774.03
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Graph 1 

 

Graph 1 shows the total cost avoidance of each intervention type over the 3 month period. Although 

some interventions had a greater cost savings per intervention, by sheer number the vancomycin 

regimen review category had the greatest impact on cost savings. 
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Graph 2 

 

Graph 2 shows the number of interventions made by the pharmacist on the adult medicine unit of the 

hospital over a 3 month period. There was 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 
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CIWA/ lorazepam. 

 

DISCUSSION  

 The primary finding of this study was that 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 in the interventions they make. The most commonly documented 

interventions in this study were vancomycin regimen review, monitoring and dose adjustments for renal 

and/or hepatic clearance (see table 2 in the supplementary appendix). It is difficult to predict if a 

pharmacist’s interventions prevent an adverse event, therefore in this study we used a risk ratio of 

patients admitted to the hospital who have an adverse event.7 This study predicted an overall potential 

cost benefit attributable to pharmacist interventions during a three-month study period to be in excess 

of $150,000.  

 Similar to current studies including McMullin et all and Kopp et all, having a decentralized 

pharmacist is not only beneficial from a patient perspective in avoiding potential adverse events, but 

they are also cost effective in the work that they do such as IV to PO conversions, and formulary 

substitutions. Unlike some of the previous research, this data shows that a decentralized pharmacist is 

beneficial not only in critical care areas, but also in general medicine units of the hospital. This shows 

that pharmacists could potentially be beneficial in all areas of the hospital as they aid in cost savings and 

avoidance of potential adverse events.  

 During the literature review stage, it was apparent that there is research lacking in the area of 

probability of adverse events and the associated cost for each type of event. Further research could be 

done to adequately estimate the risk and cost of adverse events in a hospital in order to make research 

like this study more accurate and relatable. Although this study showed the benefit of a decentralized 

pharmacist generally, broader research should be done to cover all areas of the hospital. This could be 
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done at multiple centers to have truly relatable and comparable data proving the benefit of pharmacists 

everywhere. This could be used as a model for hospitals that do not have decentralized pharmacists in 

each unit of the hospital to allow pharmacists more time to spend reviewing patients’ medications and 

interacting with the healthcare team. Having more shifts for decentralized pharmacists would allow for 

more thorough medication review and could lead to a greater cost savings and decrease in adverse 

events.  

 The 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. 

 

CONCLUSIONS 

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 in the 

interventions they make. 
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APPENDICES 

Table 1 

Medications Being 
Monitored Total 
Vancomycin 139 
Daptomycin 15 
Potassium Chloride 12 
Potassium phosphates 8 
Warfarin 6 
Digoxin 5 
Phenytoin 4 
Famotidine 4 
Clozapine 4 
Sargramostim 4 
Insulin 3 
Caspofungin 3 
Piperacillin-tazobactam 3 
Acetylcysteine 3 
Ciprofloxacin 2 
Divalproex 2 
Meropenem 2 
Levofloxacin 2 
Ondansetron 2 
Magnesium Sulfate 2 
Enoxaparin 2 
Lithium 2 
Metformin 1 
Factor 8 1 
Theophylline 1 
Desmopressin 1 
Centruroides antivenom 1 
Citalopram 1 
Cefazolin 1 
Sodium Chloride 1 
Sotalol 1 
Doxorubicin 1 
Cyclophosphamide 1 
Gentamicin 1 
Methadone 1 
Fentanyl 1 
Oxycodone 1 
Rivaroxaban 1 
Linezolid 1 
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Flecainide 1 
Ceftriaxone 1 
Acetaminophen 1 
Hydrocodone-
acetaminophen 1 
Morphine 1 
Docusate 1 
Ceftazidime-avibactam 1 
Fondaparinux 1 
Carbidopa-Levodopa 1 
Lorazepam 1 
Clobetasol Propionate 1 
 
**Medications being 
monitored and the number 
of Interventions that the 
medication was included in.  
 

Table 2 

Type Response 
Accepted Declined Per Policy Reviewing Total 

Allergy Clarification 
   

1 1 
Anticoagulant review 5 

 
6 39 50 

Antimicrobial Stewardship 22 6 24 33 85 
Change Dose/Frequency 16 1 21 1 39 
Chemotherapy Regimen Review 1 

 
1 3 5 

Clarification 4 
 

2 11 17 
Consult 2 

 
11 3 16 

Dose adjustment for renal/hepatic clearance 5 
 

97 23 125 
Drug Information to 
Physicians/Nurses/Patients 3 

  
1 4 

Education 
  

1   1 
Formulary Related 

  
3 2 5 

Glycemic Management 16 
 

2 39 57 
Identification 1 

 
31 27 59 

IV to PO 1 
 

23 1 25 
Monitoring 5 

 
182 68 256 

PTA meds 10 
 

16 11 37 
Route Change 2 

 
8   10 

Start Medication 26 1 5 3 35 
Stop Medication 64 11 8 5 88 
Vancomycin Regimen Review 6   169 92 267 
Grand Total  189 19 610 363 1182 
** A breakdown of the total number of interventions 
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Table 3 

 

 

Data Collection Table 

 

Type Time Spent Response Created By Medications Departme
Intervention 
Documentation Associated User

Type 
Number 
of Ivents Intervention Category 

Average Cost avoidance Per 
Intervention 

Allergy 
Clarification 1 Medication error prevented6 $1,375  
Anticoagulant Review 60 ADE prevented6 $1,098  
Antimicrobial Stewardship 85 Therapeutic Intervention6 1,188 
Change Dose/Frequency 39 Therapeutic Intervention6 $1,188  
Chemotherapy Regimen Review 5 Chemo11 $23,764.50  
Clarification 17 Medication error prevented6 $1,375  
Consult 16 Therapeutic Intervention6 $1,188  
Dose adjustment for renal/hepatic 
clearance 125 Therapeutic Intervention6 $1,188  
Drug Information to 
Physicians/Nurses/Patients 4 Medication error prevented6 $1,375  
Education 1 Therapeutic Intervention6 $1,188  
Formulary Related 5 Formulary management3 $1,951.85  
Glycemic Management 60 Therapeutic Intervention6 $1,188  
Identification 59 Medication error prevented6 $1,375  
IV to PO/ Route Change 25 Direct cost  $2,577.12  
Monitoring 104 ADE prevented6 $1,098  
PTA meds 37 Medication error prevented6 $1,375  
Start Medication 35 Therapeutic Intervention6 $1,188  
Stop Medication 88 Therapeutic Intervention6 $1,188  
Vancomycin Regimen Review 406 Therapeutic Intervention6 $1,188  
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