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ABSTRACT

Background: Patients with hematologic cancers have a risk of drug-related problems (DRPs) from medications associated with
chemotherapy and supportive care. Although the role of oncology pharmacists has been widely documented in the literature, few
studies have reported its impact on cost reduction. This study aimed to describe the activities of oncology pharmacists with respect to
hematologic diseases and evaluate the associated cost avoidance. Methods: From January to July 2021, patients admitted to the
department of hemato-oncology at Seoul National University, Bundang Hospital were studied. The activities of oncology
pharmacists were reported by DRP type following the Pharmaceutical Care Network version 9.1 guidelines, and the acceptance rate
was calculated. The avoided cost was estimated based on the cost of the pharmacy intervention, pharmacist manpower, and
prescriptions associated with the intervention. Results: Pharmacists intervened in 584 prescriptions from 208 patients during the
study period. The most prevalent DRP was “adverse drug event (possibly) occurring” (32.4%), followed by “effect of drug treatment
not optimal” (28.6%). “Drug selection” (42.5%) and “dose selection” (30.3%) were the most common causes of DRPs. The
acceptance rate of the interventions was 97.1%. The total avoidance cost was KRW 149,468,321 the net profit of the avoidance cost,
excluding labor costs, was KRW 121,051,690; and the estimated cost saving was KRW 37,223,748. Conclusion: Oncology
pharmacists identified and resolved various types of DRPs from prescriptions for patients with hematologic disease, by reviewing
the prescriptions. Their clinical service contributed to enhanced patient safety and the avoidance of associated costs.

KEYWORDS: Clinical pharmacist, inappropriate prescribing, pharmacy service, hospital economics
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Table 1. Baseline characteristics of the study population (n=208)

Characteristics Number of patients (%)

Age, average+ SD 60.6+16.8
Gender

Male 128(61.4%)
Main diagnosis

Lymphoma 87(41.8%)

Leukemia 76(36.5%)

Multiple myeloma 26(12.5%)

Myelodysplastic syndrome 13(6.3%)

Others* 6(2.9%)

*Granulocytic  sarcoma  (chloroma), idiopathic myelofibrosis, myelo-
proliferative disease, Sézary syndrome, Waldenstrom’s macro-globulinemia
SD, standard deviation



Table 2. Type and number of medications associated with pharmacist’s
intervention (n=584)

Type of medications Number (%)
Antineoplastic agents 90(15.4%)
Antimicrobial agents 165(28.3%)

Antibacterials for systemic use 65(11.1%)
Antivirals for systemic use 63(10.8%)
Antimycotics for systemic use 32(5.5%)
Antimycobacterials 5(0.9%)
Supportive care agents 187(32.0%)
Corticosteroids for systemic use 44(7.5%)
Blood substitutes and perfusion solutions 40(6.8%)
Drugs for acid related disorders 24(4.1%)
Immunostimulants 16(2.7%)
Antiepileptics 15(2.6%)
Immunosuppressants 14(2.4%)
Antiemetics and antinauseants 13(2.2%)
Endocrine therapy 13(2.2%)
Antigout preparations 7(1.2%)
Immune sera and immunoglobulins 1(0.2%)
Other agents* 142(24.3%)

*Psycholeptics, drugs for constipation, antidiarrheals, intestinal antiinflammatory/
antiinfective agents, drugs for functional gastrointestinal disorders,
lipid modifying agents, drugs used in diabetes, calcium channel blockers,
analgesics, diuretics, mineral supplements, antianemic preparations, bile
and liver therapy, vitamins, urologicals, antithrom-botic agents, other
nervous system drugs, antihistamines for systemic use, antihemorrhagics,
general nutrients, vasoprotectives, throat preparations, ophthalmologicals,
nasal preparations, digestives, incl. enzymes, cough and cold preparations,
cardiac therapy, anti-parkinson drugs, anti-inflammatory and antirheumatic
products, antifungals for dermatological use, agents acting on the renin-
angiotensin system
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Table 3. Types of drug related problems by frequency of pharmacist’s intervention (n=584)

Domain Problem Number of interventions (%o)
Effect of drug treatment not optimal 167(28.6%)
Treatment effectiveness Untreated symptoms or indication 85(14.6%)
No effect of drug treatment despite correct use 2(0.3%)
Treatment safety Adverse drug event (possibly) occurring 189(32.4%)
Others Unclear problem/complaint 76(13.0%)

Unnecessary drug-treatment

65(11.1%)




220/ Korean J Clin Pharm, Vol. 32, No. 3, 2022

Table 4, Causes of drug related problems by frequency of pharmacist’s intervention (n=584)

Domain

Cause

Number of interventions (%)

Drug selection 248(42.5%)
No or incomplete drug treatment in spite of existing indications 118(20.2%)
No indication for drug 55(9.4%)
Inappropriate drugs according to guidelines/formulary 30(5.1%)
Inappropriate combination of drugs, or drugs and herbal medications,
or drugs and dietary supplements 26(4:5%)
Inappropriate duplication of therapeutic group or active ingredients 18(3.1%)
Too many different drugs/active ingredients prescribed for indication 1(0.2%)
Dose selection 180(30.3%)
Drug dose of a single active ingredient too high 65(11.1%)
Drug dose too low 53(9.1%)
Dosage regimen too frequent 28(4.8%)
Dosage regimen not frequent enough 18(3.1%)
Dose timing instructions wrong, unclear or missing 13(2.2%)
Patient transfer related Medication reconciliation problem 27(4.6%)
Dispensing Necessary information not provided or incorrect advice provided 17(2.9%)
Duration of treatment too long 9(1.5%)
Treatment duration
Duration of treatment too short 2(0.3%)
Drug form Inappropriate drug form/formulation (for this patient) 8(1.4%)
Other 97(16.7%)
Insurance 36(6.2%)
No or inappropriate outcome monitoring 14(2.4%)
No obvious cause 11(1.9%)
Other cause; specify* 36(6.2%)

*Recommendation of nutrition support, date key-in error, check the treatment plan
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Table 5, List of drug classes for cost associated with drug loss prevention

Type of medications

Drug loss prevention costs, . .
& p Number of interventions (%o)

KRW (%)
Antineoplastic agents 26,276,839(70.4%) 38(15.3%)
Antimicrobial agents 2,628,731(7.1%) 67(26.9%)
Antivirals for systemic use 1,103,183(3.0%) 27(10.8%)
Antimycotics for systemic use 1,041,572(2.8%) 7(2.8%)
Antibacterials for systemic use 483,218(1.3%) 31(12.4%)
Antimycobacterials 758(0.0%) 2(0.8%)
Supportive care agents 8,360,188(22.4%) 91(36.5%)
Corticosteroids for systemic use 36,238(0.1%) 11(4.4%)
Blood substitutes and perfusion solutions 1,395,831(3.7%) 23(9.2%)
Drugs for acid related disorders 30,541(0.1%) 18(7.2%)
Immunostimulants 685,111(1.8%) 2(0.8%)
Antiepileptics 8,648(0.0%) 11(4.4%)
Immunosuppressants 4,899,310(13.1%) 7(2.8%)
All other therapeutic products 980,501(2.6%) 9(3.6%)
Antiemetics and antinauseants 115,484(0.3%) 5(2.0%)
Immune sera and immunoglobulins 206,197(0.6%) 1(0.4%)
Endocrine therapy 1,697(0.0%) 1(0.4%)
Antigout preparations 630(0.0%) 3(1.2%)
Other agents* 37,435(0.1%) 53(21.3%)
Total 37,303,192(100%) 249(100%)

*Psycholeptics, drugs for constipation, antidiarrheals, intestinal antiinflammatory/antiinfective agents, drugs for functional gastrointestinal
disorders, lipid modifying agents, drugs used in diabetes, calcium channel blockers, analgesics, diuretics, mineral supplements, antianemic
preparations, bile and liver therapy, vitamins, urologicals, antithrombotic agents, other nervous system drugs, antihistamines for systemic use,
antihemorrhagics, general nutrients, vasoprotectives, throat preparations, ophthalmologicals, nasal preparations, digestives, incl. enzymes, cough
and cold preparations, cardiac therapy, anti-parkinson drugs, antiinflammatory and antirheumatic products, antifungals for dermatological use,

agents acting on the renin-angiotensin system
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Table 6. Potential adverse drug event (ADE) probability list for cost avoidance analysis

Primary domain Detail (Potential ADE probability) Sum of potential - Number of interventions

ADE probability (%)
Dosage or frequency (0.6) 474 79(30.4%)
Drug-drug interaction (0.6) 9 15(5%)
Adverse drug event (0.6) 4.8 8(3.1%)
Suggestion of more appropriate medication (0.4) 3.6 9(3.5%)
Administration (rate/concentration/diluent) (0.4) 2.8 7(2.7%)
Order No indication (0.4) 2 5(1.9%)
modification Inappropriate medication combination (0.4) 1.6 4(1.5%)
Contraindication (0.6) 1.2 2(0.8%)
Duration or quantity (0.1) 0.5 5(1.9%)
Route or dosage form (0.1) 04 1(0.4%)
Wrong strength (0.1) 0.2 2(0.8%)
Others (0) 0 32(12.3%)
Serum medication level (0.6) 4.8 8(3.1%)
ﬁg?ﬁg‘;ﬁy"f Adverse drug event (0.4) 0.8 2(0.8%)
Efficacy of drug medication (0.4) 04 1(0.4%)
Omission of medication (0.4) 20 50(19.2%)
Dosage/frequency/administration (0.4) 52 13(5.0%)
Key-in error Medication item (0.4) 12 3(1.2%)
Duplication of medication orders (0.1) 0.1 1(0.4%)
Discontinuation of unnecessary medication (0.01) 0.09 9(3.5%)
Quantity/duration/date (0.01) 0.04 4(1.5%)
Total 105.83 260(100%)

= ANTINEOPLASTIC AGENTS
= ANTIBACTERIALS FOR SYSTEMIC USE
= ANTIVIRALS FOR SYSTEMIC USE

23% CORTICOSTEROIDS FOR SYSTEMIC USE

B—

3.6% = ANTIMYCOTICS FOR SYSTEMIC USE
o — = DRUGS FOR ACID RELATED
3.9% DISORDERS
= BLOOD SUBSTITUTES AND PERFUSION
5.1% SOLUTIONS

= ANTIEPILEPTICS
= IMMUNOSUPPRESSANTS

= OTHER DRUG CLASSES

Fig. 1. Proportion of drug classes for cost avoidance analysis (%)
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