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ABSTRACT

Background: Drug-related problems have the potential to threaten patient health, and pharmacists are in a position to prevent
such problems through prescription reviews and patient counseling, actively engaging in pharmaceutical care activities. This
study aims to categorize and analyze the intervention activities of pharmacists in community pharmacies concerning drug-related
problems, following international criteria. Methods: Over a six-month period, prescription interventions completed in a com-
munity pharmacy in Seoul were selected as the research subjects. The causes of interventions were classified according to the
Pharmaceutical Care Network Europe (PCNE) drug-related problems (DRPs) classification system and the types and frequencies
of DRPs were identified. Results: Among a total of 49,334 prescriptions, 527 interventions were completed, constituting approx-
imately 1.07% of the daily average filled prescriptions. Individuals over 60 years of age represented more than 50%. The primary
cause of DRPs was prescribing and drug selection issues, comprising 256 cases (48.58%), with specific subcategories including
109 cases of drug selection, 79 cases of treatment duration errors, 47 cases of dose selection, and 21 cases of inappropriate dos-
age form selection. Patient-related issues accounted for 204 cases (38.71%). Conclusion: The study demonstrated that the phar-
macists’ intervention in community pharmacies contributes to the safe use of medication by patients.

KEYWORDS: Community pharmacies, drug-related problems, PCNE classification system, pharmaceutical care, pharmacist inter-
vention
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Table 1. Demographic characteristics of prescriptions of patients
visited from March to August 2023

Table 2. Demographic characteristics of prescriptions involved in
pharmacists’ intervention from March to August 2023

Total (n=49,334)

Total (n=527)

Characteristics Characteristics
n (%) n (%)
Age Age

Mean (SD) 62.94 (£17.21) Mean (SD) 64.43 (+16.88)

<20 1,347(2.73) <20 16(3.04)

21-40 3,708(7.52) 21-40 31(5.88)

41-60 11,172(22.65) 41-60 114(21.63)

61-80 295(55.98)

61-80 25,330(51.34) 581 71(13.47)

>81 7,777(15.76) Gender
Gender Male 263(49.91)

Male 24,080(48.81) Female 264(50.09)

Female 25,254(51.19) Type of insurance
Type of insurance Medical insurance 514(97.53)

Medical insurance 45,406(92.04) Medical aid 12(2.28)

Medical aid 1,519(3.08) Others” 1(0.19)

Others" 2,409(4.88) Month
Month March 79(14.99)

March 8,392(17.01) April 93(17.65)

. May 102(19.35)

April 7,960(16.13) Tune 79(14.99)

May 8,184(16.59) July 88(16.70)

June 8,211(16.64) August 86(16.32)

July 8,252(16.73) Polypharmacy (5 or more)

August 8,335(16.90) Yes 183(34.72)
SD,standard deviation. No 344(65.28)
f’Others include industrial accident compensation insurance, veterans’ Physician specialty
insurance, automobile insurance, and non-insurance.

Neurology 72(14.15)
Endocrinology 45(8.84)
oFZ ZXHO| FLHIKOI AL| Gastroenterology 43(8.45)
Table 49 A= ©]F& 2] A}-8(drug utilization review, DUR) ;f;g;;;fcu]ar 41(8.06)
Aol H SOIEA) R oFE BA BAS A cIAlsk of Dermatology 255,50
2 AY B 0F F 7P Be BES A 4R 9 A Ophthalmology 25(5.50)
FEY AAE AR Y2 AL, F71FEAE, kel Oncology 27(5.30)
s, e g 27], I8 ARGl ¥Rt Ablo|t) Table 5= Nephrology 25(4.91)
BAAs AP FAE o] AU ZA5 A2 1773(3.23%) psychiatry 24(4.72)
ot MUFAIFE L A Heo] EVISHE 0.254, 0.54 0 General surgery 22(4.32)
2 AEAS o 2 Be AP WHo e FAsA Eat Rheumatology 21(4.13)
AAR AR SFEE A W B4R SRS PONE 5 Orthopedics 20(3.93)
o =W ¥ 0F % AR/ 0FR £FE 4 do}, 1 Pediatrcs 16(3.14)
Aelo] A Al §3F WA 0Fo] 7T AG3, 6.26%) Respiratory Medicine 10614
£ 8] Table 6o ANTAL. £F BN 4 EE B Dentit eI

Others 83(15.75)

SR A olol & oRES mg B9IE AYstol At
22 ofo] AME AL mg VIR A wlojof & ool 4 Ei
mL 912 Aelo] ahgakol sl Al Fol glgict.

SD,standard deviation.

1 . . . . . .

'Others include industrial accident compensation insurance, veterans’
insurance, automobile insurance, and non-insurance.
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Table 3. Causes of pharmacists’ interventions for drug-related problems classified according to PCNE Classification V9.1 (n = 527)

Primary Domain Cause n (%)
Prescribing & drug Drug selection Inappropriate drug according to guidelines/formulary 11(2.09)
selection The cause of the (potential). No indication for drug 2(0.38)
DREP is related to the selection ) o ) o )
of the drug (by patient or health Inappropriate duplication of therapeutic group or active ingredient 25(4.74)
professional) No or incomplete drug treatment in spite of existing indication 71(13.47)
Drug form
The cause of the DRP is related Inappropriate drug form/formulation (for this patient) 21(3.98)
to the selection of the drug form
Dose selection Drug dose too low 12(2.28)
The cause of the DRP 1S Drug dose of a single active ingredient too high 13(2.47)
related to the selection of .
the dose or dosage Dosage regimen not frequent enough 11(2.09)
Dosage regimen too frequent 7(1.33)
Dose timing instructions wrong, unclear or missing 4(0.76)
Treatment duration Duration of treatment too short 67(12.71)
The cause of the DRP is related )
to the duration of treatment Duration of treatment too long 12(2.28)
Use Patient related
The cause of the DRP is related to  Patient intentionally uses/takes less drug than prescribed or 204(38.71)
the patient and his behavior does not take the drug at all for whatever reason '
(intentional or nonintentional)
Seamless Other Other cause; specify 66(12.52)
No obvious cause 1(0.19)

DRP, drug-related problem; PCNE, The Pharmaceutical Care Network Europe

Table 4. Some examples of DRPs among prescriptions involved in pharmacists’ interventions

Drug-related problem Before intervention

Drug-related problems After intervention

Drugs interaction Edoxaban 60 mg daily with

dronedarone 400 mg bid
Contraindications Propranolol was prescribed by the
psychiatrist
Drug adverse effects Spironolactone

Drug allergy Amoxicillin/clavulanate

Overdose The combined use of vildagliptin

Dronedarone may increase the
blood levels of edoxaban.

Reducing edoxaban to 30 mg

Exacerbation of asthma in a patient Propranolol was deleted.
with Asthma

Breast pain and gynecomastia
Rash

Exceeding the maximum daily

Spironolactone was deleted.
Changing to cefdinir.
Reducing metformin to 2200mg

50mg/metformin 850 mg (1tab bid) dosage of 2550 mg

and metformin 500 mg (1 tab bid)

The daily dose of famotidine was
20 mg 3 times a day

Therapeutic duplication Rosuvastatin/ezetimibe with

Dosage regimen too frequent. Reducing famotidine dosage to
Exceeding the maximum daily dose twice a day
of 40 mg

Statins duplication Atorvastatin/ezetimibe was deleted.

atorvastatin/ezetimibe
a H 25370(48.01%)% 7P weton, B4l aclo s A A4
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Table 5. Some examples of DRPs of inappropriate drug form/formulation among prescriptions involved in pharmacists’ interventions

Before intervention

After intervention

Causes of interventions

Drugs Dose/total amount Drugs Dose/total amount
Formulation change Insulin glagine Vial 3 vial Insulin glagine Pen 2 pen
Change from half pill Warfarin Tab (2 mg) 2.5 tab Warfarin Tab (5 mg) 1 tab
preparation to whole pill
preparation
Prohibition on division  Cilostazole CR Tab (100 mg) 0.5 tab Cilostazole Tab (50 mg) 1 tab
of extenfled—release Doxazoxin XL Tab (4 mg) 0.5 tab Doxazoxin XL Tab (4 mg) 1 tab every other day
reparations
Prep Doxazoxin XL Tab (4 mg) 0.25 tab Doxazoxin Tab (2 mg) 0.5 tab
Valproic acid SR Tab (300 mg) 0.5 tab Valproic acid SR Tab (150 mg) 1 tab
Change from powder Amoxicillin/clavulanate Tab (650 mg) 2000 mg Amoxicillin Cap (500 mg) 4 cap
preparatTon to tablet Aspirin Tab (500 mg) 100 mg Aspirin Tab 100 mg 1 tab
preparation . .
Cephradine Cap (500 mg) 0.5 cap Cephradine Cap (250 mg) 1 cap
Etizolam Tab (1 mg) 0.125 tab Etizolam Tab (0.5 mg) 0.5 tab
Gabapentin Cap (100 mg) 1.5 cap Gabapentin Cap (100 mg) 1 cap
Gabapentin Cap (100 mg) 0.5 cap Gabapentin Cap (100 mg) 1 cap
twice a day a day
Levothyroxine tab (50 pg) 62.5 ug Levothyroxine Tab (50 pg) 1tab/
+Levothyroxine Tab (25ug) 0.5 tab
Loperamide Cap (2 mg) 0.5 cap Loperamide Cap (2 mg) 1 cap
Magnesium Oxide Cap (500 mg) 0.5 cap Magnesium Oxide Tab (250 mg) 1 tab
Pregabalin Cap (150 mg) dose adjustment Pregabalin Cap (50 mg) 3 cap
Warfarin Tab (5 mg) 4 mg Warfarin Tab (2 mg) 2 tab

DRP, drug-related problem
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Table 6. Some examples of DRPs of incorrect units used in prescribing.
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Type Drugs Before intervention After intervention

Dose (too low dose)
Amiloride Smg 0.5 mg 0.5 tab
Aripiprazole 1 mg 0.1 tab 1 tab
Hydracortisone 10 mg 2 mg 2 tab
Lactic acid producin organisms 500 1 mg 1 cap
Methotrexate 2.5 mg 4 mg 4 tab
Pramipexole 0.25 mg 0.25 tab 0.25 mg
Prednisolone 5 mg 1 mg 10 mg
(over-dose)
Amiodarone 200 mg 100 tab 100 mg
Digoxin 0.25 mg 0.625 mg 0.0625 mg
Levetiracetam solution (100 mg/mL) 1500 mL 1500 mg
Levetiracetam solution (100 mg/mL) 1000 mL 1000 mg
Methimazole 5 mg 10 tab 10 mg

Frequency Cabergoline 0.25 mg Daily weekly

Duration Ambroxol 30 mg 17 months (510 days) 17 weeks (119 days)
Amlodipine 5 mg 6 days 6 months (180 days)
Clopidogrel 75 mg 28 days 28 weeks (126 days)
Cholecalciferol 10 mg 7 days 7 months (168 days)
Deflazacort 6 mg lday 1 week (7 days)
Esomeprazole 20 mg/sodium bicarbonate 800 mg 12 days 12 weeks (84 days)
Levocetirizine 5 mg 4 days 4 weeks (28 days)
Limaprost 5 pg 4 days 4 months (120 days)
Losartan 25 mg 18 days 18 weeks (126 days)
Rupatadine 1 day 1 month (28 days)
Saccharomyces boulardii 250 3 days 3 months (90 days)
Atorvastatin 20 mg 28 days 105 days
Celecoxib 200 mg 28 days 98 days
Rivastigmine 1.5 mg 28 days 84 days

Total amount Cyclosporine 0.05% eye drops (30 amp/box) 120 box 120 amp (4 box)
Chlorhexidine solution (100 mL/btl) 100 btl 100 mL (1 btl)
Sodium hyaluronate 0.1% Eye drops (100 amp/box) 360 amp” 400 amp (4 box)
Sodium hyaluronate 0.18% Eye drops (60 amp/box) 500 amp 600 amp (10 box)
Sodium hyaluronate 0.3% Eye drops 0.3% (60 amp/box) 100 amp 60 amp (1 box)

DRP, drug-related problem
"Two cases of the same reason
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Medication to control

Drugs that cannot be packaged in unit dose

Pain control medication

Type of medications

Topical medicine

Drugs related to dosing time

W Laxative

Non-reimbursed drugs _ |

o

10

® Nutrients
Erectile dysfunction medication
Others
20 30 40 50 60

Prescriptions of DRP C7.1 (n)

Fig. 1. The type of medications that caused the drug-related problems (DRPs) related to the patients.
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