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abstrAct 
	Aims: Pharmacists often focus more on dispensing medications in community pharmacies rather than offering extended pharmaceutical services such as patient counseling, prescription screening and health monitoring. This enable their role in addressing drug-related problems (DRPs), which can lead to adverse outcomes in patient care. Pharmacist-led interventions have shown potential in enhancing therapeutic outcomes through early identification and resolution of DRPs.
Study design:  Prospective interventional study 
Place and Duration of Study: The study was conducted in a selected community pharmacy located in Mysuru city over a period of nine months August 2018 to May 2019
Methodology: A total of 100 DRPs were identified in 500 prescriptions. Patients aged 18 and above who visited the pharmacy were included in the study. Data were collected through patient interviews and prescription reviews. Drug-related problems were identified using Charles D. Hepler and Linda Strand’s classification system and analyzed using Medscape and Micromedex mobile applications. Data about drug-related problems were subjected to analysis of various parameters such as type of DRP, incidence, disease conditions, class and individual drugs implicated in DRPs. Interventions and strategies were made according to the DRPs found.
Results: Out of 500 prescriptions reviewed, 100 drug-related problems were identified. Drug-drug interactions (6%) and adverse drug reactions (5%) were the most common DRPs. Among 32 identified DDIs, 94% were of minor severity and primarily pharmacokinetic in nature. Risk factors significantly associated with DRPs included advanced age, presence of comorbid conditions, polypharmacy and increased dosing frequency (p < 0.05).
Conclusion: The overall incidence of DRPs was high in the community setting. Patients with advanced age, comorbid conditions, and use of multiple medication were at greater risk of developing drug related problems. Community pharmacists have major role to intervene and strategies according to the drug related problems occurred in the community settings. 
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1. INTRODUCTION 

Drug-related problems (DRPs) present a global challenge in healthcare systems, significantly contributing to patient morbidity, hospitalization, and healthcare costs. In India, the lack of an effective prescription screening system both during prescribing and at the community pharmacy level has led to under-recognition of DRPs.(1) Factors such as time constraints, pharmacist understanding and limited clinical training impede the early detection and resolution of these issues.
Community pharmacists in India, most of them have only diploma qualifications, mainly focused on dispensing medications rather than providing advanced clinical services like patient counselling, medication therapy review and health screening.(2) The role of pharmacists in identifying, preventing and resolving DRPs is well documented in developed countries, particularly in outpatient and ambulatory care settings where pharmacists actively contribute to medication management and patient education.(3) However, the effectiveness of such services in India’s community pharmacy context remains under-explored. 
Pharmacist interventions, defined as actions that directly result in changes in patient therapy or management, have been proven to significantly reduce DRPs such as adverse drug reactions (ADRs), drug-drug interactions (DDIs) and therapy duplications. Clinical medication review, involving a comprehensive evaluation of prescribed, over-the-counter and supplementary medicines, coupled with patient interviews and data collection, forms the cornerstone of such interventions.(4)
The prevalence of polypharmacy, especially among patients with chronic diseases like cardiovascular disorders, increases the risk of DRPs.(5) These are often exacerbated by irrational prescribing practices, poor patient knowledge and self-medication with over-the-counter drugs.(6) The situation is compounded by the fact that many patients consult multiple prescribers without disclosing their complete medication history, leading to duplicated or contraindicated therapies .
Globally, studies have shown that pharmacist-led interventions improve medication adherence, reduce preventable ADRs and enhance overall therapeutic outcomes.(7) In India, despite the potential impact, limited interventional research has been conducted in community pharmacy settings, where pharmacists often remain excluded from direct patient care.  Barriers such as insufficient continuing professional development, lack of clinical practice infrastructure, and minimal integration with other healthcare professionals persist.(8)

The World Health Organization emphasizes that community pharmacists, being the most accessible healthcare professionals, are ideally positioned to provide front-line care, including the identification and management of DRPs. Their involvement in therapeutic decision-making, particularly through collaboration with prescribers, is essential to ensure rational and cost-effective use of medications (9)
This study aims to assess the DRPs in prescriptions dispensed at community pharmacies in Mysuru and to evaluate the impact of pharmacist initiated interventions on patient care. Increasing use of complex drug regimens due to chronic disease, community pharmacists are to undertake clinical responsibilities is both timely and necessary for improving health outcomes.


2. material and methods 

2.1 Study Design and Study Populations
This study was a prospective interventional study conducted over a period of nine months from August 2018 to May 2019 at a selected community pharmacy. The study population included adult patients aged 18 years and above who visited the community pharmacy during the study period. Patients of any gender were eligible, provided they consented to participate. Those unwilling to participate were excluded. A total of 500 patient prescriptions were reviewed to identify drug-related problems (DRPs) and pharmacist interventions were implemented and resolve the identified issues.

2.12 Sampling, recruitment and data collection procedures, analysis

A convenience sampling method was employed to recruit eligible participants from a selected community pharmacy in Mysuru. Patients aged 18 years and above who visited the pharmacy during the study period and consented to participate were included. Patients were recruited on-site, and socio-demographic details such as age, gender, medical and medication history and reason for consultation were documented using a structured data collection form. Prescriptions were reviewed by the pharmacist for drug-related problems (DRPs) using standard classification systems such as the Charles D. Hepler and Linda Strand classification. Additionally, Medscape and Micromedex mobile applications were used to assess potential drug-drug interactions and adverse drug reactions. Identified DRPs were documented and appropriate interventions were communicated to the consulting physician. Data collected were analyzed using descriptive statistics and percentages to determine the incidence, type and severity of DRPs.

3. results and discussion

A total of 500 prescriptions were reviewed over a period of nine months from August 2018 to May 2019. Out of 500 patients 278 (52%) were male and 222 (48%) were female patients. The age group revealed that the majority of patients were between 30–39 years (25%),  followed by 18–29 years (23%), 40–49 years (21%), 50–59 years (18%) and over 60 years (13%). 62 patients (60%) reported smoking, 28 (27%) consumed alcohol, and 14 (13%) reported both smoking and alcohol use. The remaining 396 patients (79%) reported no social habits. Only 75 patients (15%) had comorbid conditions. Diabetes mellitus (DM) was the most common comorbidity (53%), followed by hypertension (HTN) (39%), DM with HTN (5%), migraine (1%) and seizure disorder (1%).(Table 1)

[bookmark: _Ref214732433]Table 1:  Demographic details
	Demographic details
	Number (%)
n=500

	Gender
· Male
· Female
	
278 (52%)
222 (48%)

	Age
	

	· 18-29
	116 (23%)

	· 30-39
	124 (25%)

	· 40-49
	105 (21%)

	· 50-59
	89 (18%)

	· >60
	66 (13%)

	Social History
	

	· Smoking
	62 (60%)

	· Alcohol
	28 (27%)

	· Smoking + Alcohol
	14(13%)

	· Nil
	396 (79%)

	Patients with Comorbid condition
	

	· DM
	40 (53%)

	· HTN
	29 (39%)

	· DM+HTN
	4 (5%)

	· Migraine
	1 (1%)

	· Seizure
	1 (1%)

	Patients without comorbid condition
	425 (85%)



3.1 Past Medication History Details

Past medication history included common drugs like Glimepiride, Metformin, Atenolol, Prednisolone and Phenytoin. (Table 2) A variety of over-the-counter medications such as paracetamol, pantoprazole and diclofenac were also frequently reported.

[bookmark: _Ref214732451]Table 2: Past Medication History Details
	Past Medication History
	

	· Tab. Glimepiride 500mg (1year)
	14

	· Tab. Glimepiride 1mg+ Metformin500mg (8years)
	13

	· Tab. Glimepiride 1mg+ Metformin500mg , Atenolol10mg
	3

	· Tab. Atenolol 25mg (1Year)
	11

	· Tab. Linezolid 600mg(4days)
	1

	· Tab. Prednisolone(4months)
	1

	· Tab. Minipril + Olmisartan1/2-0-0 (5Years)
	1

	· Tab. Phenytoin
	1

	· Paracetamol
	8

	· Pantoprazole
· Diclofenac
· Loperamide
	20
14
4



3.2 Drug related problems 

Out of 500 prescriptions, 100 drug-related problems (DRPs) were identified. According to Hepler and Strand’s classification, prescriber-related problems included 34 cases (7%) of untreated indications. Drug-related issues comprised 25 cases (5%) of adverse drug reactions (ADRs) and 32 cases (6%) of drug-drug interactions (DDIs).(Table 3) Patient-related issues involved 9 cases (2%) of failure to receive drugs due to cost or negligence.

[bookmark: _Ref214732464]Table 3: List of drug related problems in according to helper and strand classification
	Type Of DRPs
	Number (%)
n = 100
	Total (%)

	Prescriber Related
· Untreated Indication
	
34
	
7%

	Drugs Related
· Adverse drug reaction
· Drug interactions
	
25
32
	
5%
6%

	Patient Related
· Failure to receive drug
	
9
	
2%



3.3 Adverse drug reaction
 3.31 Individual Adverse Drug Reactions:
A total of 25 ADRs were detected. Iron sucrose and dexamethasone were the most commonly implicated drugs (Table 4). ADRs included nausea, vomiting, cough, injection site pain, sweating, weight gain, diarrhea, and dizziness.
[bookmark: _Ref214732478]Table 4: Individual Adverse Drug Reactions
	Suspected Drug
	Suspected ADR
	Number (%),
n=25

	Iron Sucrose
	Nausea
Cough
Vomiting
	6
2
3

	Dexamethasone
	Pain at the site of injection
Sweating
	7
4

	Prednisolone
	Weight gain
	1

	Ofloxacin
	Diarrhea
	1

	Carbamazepine
	Dizziness
	1



3.32 System Organ class affected by the ADRs:
All the identified ADRs were classified according to the system organ classification (SOC)(Table 5). The affected systems were the gastrointestinal tract, nervous system, respiratory system, skin, and metabolic systems.
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	SOC Class
	SOC Code
	ADR
	Number,
n=25

	Gastrointestinal system disorders
	0600
	Nausea 
Vomiting
Diarrhea
	6
3
1

	Nervous system disorders
	0410
	Dizziness
	1

	Skin & appendages disorder
	1820
	Pain at the site of
injection
	7

	Respiratory disorders
	1100
	Cough
	2

	Body as whole/ General disorders
	1810
	Sweating
	4

	Metabolic & Nutritional disorders
	0800
	Weight gain
	1



3.33 Causality of ADRs, Severity, Predictability and Preventability of reported ADRs:
Causality assessment using the WHO probability scale categorized 92% of ADRs as "probable" and 8% as "possible."(Table 6) The Naranjo algorithm classified all ADRs (100%) as "possible."   
[bookmark: _Ref214732504]Table 6: Severity of ADR
	WHO probability scale

	Possible
	8%

	definite
	0%

	Probable
	92%

	Unlikely
	0%

	Unclassified
	0%

	Naranjo’s algorithm

	Possible
	100%

	Definite
	0%

	Probable
	0%



In terms of severity, 13 ADRs were mild (Level 2) and 12 were moderate (Level 3). All ADRs were deemed predictable and the majority (92%) were classified as probably preventable.(Table 7)

[bookmark: _Ref214732531]Table 7: Severity, Predictability and Preventability of reported ADRs
	Category
	Sub-Category
	Number (%)
n=25

	Severity
	MILD
	

	
	· Level 2
	13

	
	MODERATE
	

	
	· Level 3
	12

	Predictability
	Predictable
	25

	Preventability
	Probably Preventable
	23

	
	Not Preventable
	2




3.34 Outcome of Management of Reported ADRs:

Management of ADRs included drug withdrawal (11 cases), dose alteration (7 cases), and symptomatic treatment (20 cases). Despite interventions, the outcomes of ADRs remained unknown in all 25 cases.(Table 8) However, the outcomes of these interventions remained unknown in all instances. Specific management strategies included dose tapering, administration of supportive therapy (e.g., analgesics, PPIs, chlorpheniramine, loperamide) and cessation of causative agents.
[bookmark: _Ref214732577]Table 8: Outcome of Management of Reported ADRs
	Category
	Sub-Category
	Number (%)

	Management
	Drug Withdraw
· Dexamethasone induced Sweating
· Ofloxacin Induced Diarrhea
· Iron Sucrose Induced Vomiting
· Iron Sucrose induced cough
· Prednisolone induced swelling of body
	11

	
	Dose Altered
· Prednisolone induced swelling of body
· Dexamethasone induced pain at the site of injection
	7

	Treatment
	Symptomatic
· Ofloxacin Induced Diarrhea
· Iron Sucrose Induced Vomiting
· Iron Sucrose induced cough
· Dexamethasone induced pain at the site of injection
	20

	Outcome
	Unknown
	25



3.35 Strategies adopted for Adverse drug reaction

32 drug-drug interactions (DDIs) were identified, the majority of which (94%) were of minor severity, with only 2 (6%) being moderate.(Table 9) Common interactions included those involving dexamethasone, ofloxacin, omeprazole, and aceclofenac. No major interactions were reported.
[bookmark: _Ref214732591]Table 9: Strategies adopted for Adverse drug reaction
	Drug Related Problems
ADR=25
	Intervention
	Strategies

	Carbamazepine 200mg =
1
	Induced
Dizziness
	Made it as 100mg

	Prednisolone = 1
	Induced weight gain
	Taper by decreasing the dose and stop the drug

	Iron Sucrose = 6
	Induced Nausea
	Suggest to give PPIs

	Iron Sucrose = 2
	Induced cough
	Suggest to give Chlorpheniramine

	Iron Sucrose = 3
	Induced
Vomiting
	Suggest to give Ondansetron

	Ofloxacin = 1
	Induced Diarrhea
	Suggest to give Loperamide

	Dexamethasone = 4
	Induced Sweating
	Suggest to Check BP & Stop the drug

	Dexamethasone = 7
	Induced pain at
the site of injection
	Suggest to give Analgesics



4. Drug interactions
Among 32 DDIs, Majority of the DDIs were Minor in their severity followed by Moderate. The details of severity of the DDIs are presented in below (Table 10).
[bookmark: _Ref214732611]Table 10: Severity of The Drug-Drug Interactions
	(Referred by– Micromedex, Medscape)
	Severity
	n = 32

	· Ofloxacin+ Aceclofenac, Risk of CNS stimulation occurs
	
Minor
	4 (13%)

	· Ofloxacin increases the level of Etizolam by decreases the metabolism
	Minor
	
2 (6%)

	· Omeprazole increases the toxicity level of theophylline, also increases the peristalsis in small intestine

	
Minor
	

5 (16%)

	· Dexamethasone will decrease the effect of pantoprazole by affecting hepatic/ intestinal enzyme CYP3A4 metabolism

	Minor
	
19 (59%)

	· Inj. Dexamethasone, Inj. Aceclofenac causes the Risk of GI ulceration
	Moderate
	2 (6%)




5. Failure to receive drug
Failure to receive the complete duration of therapy was seen in 9 patients (2%), mostly involving antibiotics like cefpodoxime + ofloxacin and amoxicillin + clavulanic acid. Financial constraints and patient negligence were cited as key contributing factors.
the Risk of GI ulceration (Table 11)
[bookmark: _Ref214732630]Table 11: Failure to receive complete duration of therapy
	Failure to receive complete duration of therapy = 9 (2%)

(Patient is not adherent to drugs because of cost and negligence)
	n = 9

	· Tab. Cefpodoxime 200mg + Ofloxacin 200mg
	5 (56%)

	· Tab. Amoxicillin + Clavulanic acid 625 mg
	4 (44%)


Discussion
This study confirm the crucial role of pharmacist-initiated interventions in community pharmacy settings, particularly in addressing drug-related problems (DRPs). A 20% incidence of DRPs among 500 prescriptions reviewed aligns with global trends, reinforcing earlier reports by Hepler and Strand that emphasize pharmaceutical care as a professional responsibility to prevent and resolve DRPs through clinical involvement.(10) This evidence is further supported by Parthasarthi and Nyfort, who stress that effective DRP management requires foundational clinical skills, often lacking among diploma-level pharmacists in India.(11)
Drug-drug interactions (DDIs) and adverse drug reactions (ADRs) were the most prevalent DRPs observed, consistent with previous findings in similar community-based studies Howkarworth & Corlett,.(12) In our study, most DDIs were minor in severity and predominantly pharmacokinetic, a finding comparable to the minor yet frequent interactions reported in interventions from Northern Cyprus and the UK. These DRPs were often linked to commonly prescribed medications such as dexamethasone and ofloxacin, which are well-known for their interaction potential by Olajide et al.,.(13) ADRs, particularly nausea, sweating and injection site pain, were primarily caused by iron sucrose and dexamethasone. These results corroborate those from international studies such as by Blalock and Roberts, who noted improved outcomes when community pharmacists were actively involved in monitoring and managing side effects.(14) Al Rabhi et al.,ADR causality assessments using WHO and Naranjo algorithms revealed that most ADRs were probable and preventable again validating earlier research that pharmacist intervention can significantly reduce avoidable medication harm.(15) Polypharmacy, advanced age and comorbid conditions were significantly associated with the incidence of DRPs paralleling  Mehuys et al., Omboni & Caserini (16,17)global data showing that elderly patients on multiple medications are at the highest risk. This finding underlines the importance of regular clinical medication reviews and patient education, as advocated by Thomas et al.and WHO guidelines for chronic disease management.(18) 
The study also observed patient-related DRPs, such as incomplete antibiotic courses due to cost or negligence. Similar issues have been reported in Spain and India, where low health literacy and financial constraints are leading causes of non-adherence as shown by Narus Fikri-Benbrahim et al.,.(19) Pharmacists can play a key role here through strategies like counseling, dose tapering and recommending symptom-relief adjuncts to enhance adherence. 
Overall, Witry et al., this study supports the findings of several other international researchers reinforcing the argument that community pharmacists should be systematically integrated into primary care to optimize drug therapy outcomes.(20) Overall, the study underscores the importance of systematic medication reviews by pharmacists as an effective strategy to detect, resolve DRPs and enhance therapeutic outcomes in the community setting.

4. Conclusion

The significant impact of pharmacist-initiated interventions in identifying and resolving drug-related problems (DRPs) within community pharmacy settings. The study emphasizes the urgent need to enhance clinical pharmacy services beyond traditional dispensing roles. Most DRPs were found to be preventable and predictable, suggesting that timely pharmacist interventions such as patient counseling, dose adjustments, drug withdrawal, can improve patient safety and therapeutic outcomes.
Expansion of clinical pharmacy services into community pharmacies to enhance patient safety, improve medication adherence and ensure rational drug use. Strengthening the clinical role of pharmacists in community settings is not only feasible but essential to the delivery of comprehensive, patient-centered pharmaceutical care in India.
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