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ABSTRACT

Objective: The objective of the study was to assess the drug-related problems (DRPs) and the World Health Organization (WHO) core prescribing
indicators among stroke patients.

Methods: A prospective observational study was conducted among stroke inpatients of Acute Medical Care and General Medicine Department of a
tertiary care hospital located in Tirupati, Andhra Pradesh, India. A suitable data collection form was used to collect the data about demographics,
clinical characteristics, WHO prescribing indicators, and DRPs. Descriptive statistics were used to represent the demographics, distribution of DRPs,
and prescribing indicators in the study. Chi-square test was employed to test the significant association between the demographics and the occurrence
of DRPs.

Results: Among 174 patients included in the study, 89 had one or more DRPs. A total of 122 DRPs were identified in the study population. Drug
interactions (48.4%) and adverse drug reactions (ADRs) (17.2%) were commonly observed DRPs. A significant direct association was observed
between the occurrence of DRPs and number of comorbidities (p<0.001), polypharmacy (p<0.001), and hospital stay (p<0.05). The average number
of drugs per prescription was 7.2. Of drugs prescribed, 67.6% were in their generic names. The percentage of encounters in which an antibiotic,
injection was prescribed was 65.5% and 89.6% respectively. The percentage of drugs prescribed from an essential drug list was 91.2%.

Conclusion: The rate of drug interactions and ADRs was high in treatment of stroke patients. Patients suffering from comorbidities, polypharmacy,
and long hospital stay were positively associated with occurrence of DRPs in stroke. Regular monitoring and screening for drug interactions and ADRs
were advised to reduce the burden DRPs in stroke patients admitted in a critical care unit.
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INTRODUCTION receive drugs, improper drug selection, ADRs, and drug interactions [8].
Stroke, a serious life-threatening medical condition, is the second most
common cause of mortality worldwide and is the leading cause of
long-term disability in adults, with 90% of survivors having residual
deficits. The incidence of stroke increases with age (especially after age
55 or older), obesity, hypertension, diabetes mellitus, atrial fibrillation,
and dyslipidemia [9,10]. Stroke patients may be at an increased risk
of DRPs. This is partially a result of advanced age, high prevalence of
comorbidities, the severity of the disease, and the use of multiple drugs,
many of which are high-risk medications including medications used
in stroke prevention [11]. The primary aim of this study was to assess
the prescribing patterns of medications based on the WHO-INRUD
core prescribing indicators and to investigate the characteristics and
frequency of DRPs among stroke patients admitted in a tertiary care
teaching hospital.

Ensuring patients’ safety has always been an important element of
health and medical care for patients in any health-care settings. Studies
showed that more than 50% of all medicines are prescribed, dispensed,
or sold inappropriately, while 50% of patients fail to take them correctly
worldwide [1]. Moreover, about one-third of the population worldwide
lacks access to essential medicines. Polypharmacy and failure to prescribe
in accordance with clinical guidelines are some of the irrational practices
in the use of drugs. Irrational use of drugs can result in increasing the
morbidity and mortality rates especially in chronic disease patients,
waste of resources; increasing out-of-pocket expenses to the patients;
and adverse drug reactions (ADRs) [2,3]. The World Health Organization
(WHO)-International Network for the Rational Use of Drugs (INRUD)
developed a set of core drug use indicators that are useful for studying
patterns of drug prescribing in health-care facilities and to measure the
rational use of drugs [4,5]. Assessment of drug-related problems (DRPs)
is a very significant topic in the pharmaceutical field, which would aid to

METHODS

resolve the consequences caused by negative drug therapy. The purpose
of identifying DRPs is to help patients to reach their goals of therapy and
to achieve the best possible outcomes from drug therapy. DRPs have been
identified as one of the common in hospitalized patients and can result
in morbidity and mortality which also lead to unnecessary expenditure
on healthcare costs [6,7]. Hepler and Strand classified DRPs into eight
different categories; including untreated indications, subtherapeutic
dosage, excessive dosage, and drug use without an indication, failure to

Study design and ethical considerations

A prospective observational study was conducted among the stroke
inpatients of the Acute Medical Care Unit and General Medicine
Department of a tertiary care hospital located in Tirupati, Andhra
Pradesh, India. The study was carried out for a period of 6 months from
July 2018 to December 2018. The study proposal and consent process
were cleared by the Institutional Ethics Committee (SPSP/2018-2019/
PHDO1) before the start of the study.
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Study criteria

Patients aged 18 years or above, irrespective of gender, and suffering
with or without comorbid conditions were included in this study.
Patients admitted in an intensive care unit, or taking treatment on out-
patient or ambulatory basis, and who are not willing to participate were
excluded from this study.

Sample size and sampling

The required sample size was determined using Epi-info 7 statistical
software, given by the center for disease control, USA. The sample size
was estimated as 150 by considering 74.1% of DRPs reported in the
previous evidence, design effect 1%, cluster 1%, power 80%, a margin
of error 6%, and confidence level 95%.

Data collection

Patients’ demographics, clinical characteristics, medication details,
and DRPs were collected using a structured format from the medical
records and through interviews. Hepler and Strands classification
of DRPs 1990 (Hepler and Strand, 1990) was used to categorize the
DRPs. The information collected was analyzed to identify DRPs. The
collected data were subjected to assess the WHO prescribing indicators
such as average number of drugs per prescription, percentage of drugs
prescribed by generic name, percentage of encounters with an injection
prescribed, percentage of encounters with an antibiotic prescribed, and
percentage of drugs prescribed from the essential drug list (EDL).

Data analysis

The collected data were analyzed using Social Sciences version
23.0 (SPSS™, Chicago, IL, USA). Descriptive statistics such as mean,
standard deviation, frequency, and percentage were used to represent
the demographics, distribution of DRPs, and prescribing indicators
in the study. Chi-square test was employed to test for the significant
association between the age of patients, as well as the gender, locality
of patients, comorbidities, length of hospital stay, and the number of
drugs toward getting DRPs. The findings are considered as statistically
significant association if p<0.05.

RESULTS

During the 6 months study period, a total of 174 patients who met study
criteria were enrolled in this study. The mean age of study subjects was
58.9£13.2, and most of the patients belong to the age category of above
60 years. The study findings showed that the majority of the study
subjects were males (115; 66.1%), residing in a rural location (83;
47.1%), suffering from at least one comorbidity (89; 51.1%), prescribed
with 5 to 8 number of drugs (134; 77.0%), and diagnosed with ischemic
stroke (143; 82.2%). The detailed demographics are shown in Table 1.

Among 174 patients, 89 were suffered from one or more DRPs. A total of
122 DRPs was identified and, the most common was drug interactions,
accounting for 48.4% of the total DRPs, followed by an ADR in 17.2% of
the patients. Table 2 represents the different types of DRPs and drugs
involved.

Independent factors that predicted the occurrence of DRPs in the
study population were age, gender, location, average number of drugs,
number of comorbidities, and length of hospital stay were evaluated to
determine whether they could predict the occurrence of DRPs or not.
The result showed that association was observed between the presence
of more than one comorbidity (p<0.001), polypharmacy (p<0.001),
and length of hospital stay (p<0.05) with the occurrence of DRPs.
Correlation between the demographic features and DRPs is shown in
Table 3.

Assessment of the WHO-INURD indicators had revealed that an
average of 7.2 drugs prescribed per patient. The percentage of drugs
prescribed by their generic names was 67.6%. The percentage of
encounters with antibiotics was 65.5%. The percentage of encounters
with the injections was 89.6% and 91.2% of drugs prescribed were
from EDL/formulary. Distribution of the WHO prescribing indicators
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among the study population and their standard values are represented
in Table 4.

DISCUSSION

The WHO core indicators of prescribing practices measure the
performance of health-care providers in key dimensions related to the
appropriate use of drugs. Hence, this study was aimed to analyze the
prescribing indicator among stroke patients which will help to promote
the rational use of drugs, which improves the quality of treatment and
achieve definite outcomes. In our study, the average number of drugs
per encounter was 7.2, which was far more when compared with the
standard WHO recommended value of 1.6-1.8. Polypharmacy leads to
many consequences such as ADRs, drug-drug interactions leading to
therapeutic failure or toxicity, reduces patient compliance, unnecessary
drug expenses, and risk of emergence of bacterial resistance in case if
antibiotics from different classes are prescribed for the same patient
without rationale [12]. Our study findings revealed that there was
a high proportion of prescribing of injections, and antibiotics among
stroke patients in reference with the WHO standards. Even though
stroke patients require critical care, where there was a high use of
antibiotics and injections, still there was a need to develop critical care
guidelines to reduce the high use of antibiotics and injections. This will
reduce the antimicrobial resistance and injection site reaction/adverse
events. The WHO suggests all medical practitioners to prescribe drugs
in generic name and from the essential medicine list. However, our
study findings are not as per the norms of the WHO standards. At the
study center, all the physicians were encouraged to follow the standard
guidelines to reduce the risk of dispensing errors and the cost of the
prescription. Out of 89 patients who had developed DRPs, the majority
of DRPs occurred in males 62 (53.9%) as compared to females 27 (45.8)
which is consistent with the earlier study conducted by Ramanath and
Nedumballi [13]. Druginteractions (48.4%) and ADRs (17.2%) were the
most common DRPs reported in the current stroke study. The results
were similar with findings of the study conducted by Greeshma et al.
in South Indian hospital [14]. The high rate of drug interactions found
in this study may due to a greater number of drugs and inappropriate
combination of prescribed drugs. Regular monitoring and screening
for the drug interactions and ADRs were advised to reduce the burden
DRPs in stroke patients admitted in critical care unit. Comorbidities are
associated with multiple medications therapy which, in turn, increases
the risk of occurrence of DRPs in stroke patients. In the current study,
occurrence of DRPs was found to be high in patients with more than

Table 1: Demographics and characteristics of study
population (n=174)

Variable Number (%)
Gender
Male 115 (66.1)
Female 59 (33.9)
Age in year (Mean+SD) 58.9+13.2
18-40 21 (12.1)
41-60 70 (40.2)
>60 83 (47.7)
Residence
Rural 152 (87.4)
Urban 22 (12.6)
Comorbidities
None 85 (48.9)
1 42 (24.1)
2 44 (25.3)
3 3(1.7)
No of Drugs/Prescription
5-8 134 (77.0)
>8 40 (23.0)
Type of stroke
Ischemic stroke 143 (82.2)
Hemorrhagic stroke 31(17.8)

SD: Standard deviation

142



Thammisetty et al.
Asian ] Pharm Clin Res, Vol 14, Issue 3, 2021, 141-144

Table 2: Distribution of drug-related problems identified in the study population (n=174)

Drug-related problems Number (%) Drugs Involved

Drug use without indication 10 (8.2) Metformin, Gabapentin, Pantoprazole, Metoclopramide

Untreated indication 9 (7.4) Hypertension, Anemia, Constipation, Breathlessness, Hypokalemia, and Diarrhea

Improper drug selection 5(4.1) Inappropriate drug according kidney function-Tramadol, inappropriate drug according
Liver function - paracetamol, drugs that should be avoided in the elderly - diazepam, and
hydroxyzine

Sub-therapeutic dosage 7 (5.7) Inappropriately low dosage based on patient’s condition-insulin, atenolol, furosemide,
atorvastatin

Over dosage 4(3.3) Failure to reduce dosage - piperacillin/tazobactam, amlodipine, metformin, and
atorvastatin

Failure to receive drugs 7 (5.7) Loss to follow-up - atorvastatin, losartan
Self-discontinuation due to lack of understanding on the importance of secondary
prevention drugs - aspirin, atorvastatin, and metformin

Drug interaction 59 (48.4) Enalapril+Furosemide - Postural Hypotension
Losartan+Aldactone - Increased risk of Hyperkalemia
Salbutamol+Ondansetron - Increased Risk of Arrhythmias
Pantoprazole+Propranolol - Increase Propranolol exposure

Adverse Drug Reactions 21(17.2) Atorvastatin - Muscle pain (Rhabdomyolysis)

Aldactone - Hyperkalemia

Amlodipine - Swelling of legs (Edema)
Augmentin - Itching (Hypersensitivity)
Theophylline, cefotaxime - vomiting
Ceftriaxone - constipation

Table 3: Correlation between patient characteristics and
drug-related problems (n=174)

1 comorbid condition. It revealed that the patient who has comorbidities
has increased risk of developing DRPs with a p<0.001. The results were

similar with a study conducted by Ahmad et al. [15]. Incidence of drug

Variable Total (n=174) DRPs Chi-square p value interactions will be more with the increased number of drugs in a
Age (years) prescription. The same association was observed with the number of
260 83 (47.7) 42 (50.6) 0.0189 0.89060 drugs in the prescription and the risk of DRP with a p<0.001. These
<60 91 (52.3) 47 (51.6) results were similar to the study published by Abdela et al., in which the
Gender patients with polypharmacy (2.748; 1.544-4.889) were associated with
Male 115 (66.1) 62 (53.9) 1.0307 0.30990 increased risk of DRPs [16]. The length of hospital stay may depend on
Female 59 (33.9) 27 (45.7) the severity of the disease, ineffective drug use, and DRPs; in this study,
Location we observed a greater number of DRPs in patients who stayed more
Rural 152 (87.3) 74 (48.6) 2.9071 0.08810 days in the hospital (p<0.001).
Urban 22 (12.6) 15 (68.2)
Comorbidities Lo
>1 47 (27.0) 36 (76.6) 16,591 <0.001 Strengths and limitations . .
<1 127 (72.9) 53 (41.7) The study.provuies ma!or 1n51ghts.for resol'vmg various types of DRPs
No. of drugs occurred in stroke patients. This is the primary study that observed
>8 40 (22.9) 34(85.0) 23.682 <0.001 rationality of prescribing using the WHO core prescribing indicators.
<8 134 (77.0) 55 (41.0) The findings of our study are not extrapolated to stroke patients who
Hospital stays are taking medication on out-patient, in-patient, and ambulatory
>5 days 95 (54.6) 58 (61.0) 8.1655 <0.001 basis. By taking this as a limitation, findings need to be interpreted in
<5 days 79 (45.4) 31(39.2) developing policies or procedures to control DRPs.

DRP: Drug-related problem

CONCLUSION

Table 4: Distribution of the WHO core prescribing indicators

among stroke patients (n=174)

The study concludes that the rate of drug interactions and ADRs
was high in treatment of stroke patients. Patients suffering with

Indicator Average/Percentage ~ WHO standard comorbidities, advised a greater number of drugs, and hospital stay
derived or was positively associated with occurrence of DRPs in stroke. The study
ideal (%) suggests physicians to comply with the WHO prescribing indicators

Average number of 72 16-18 to improve the olutconllefs and to reduc'e th.e DBPS. Clinical p.harmaast

d needs to work with critical care team in tailoring the prescription and

rugs per encounter ) ‘

Percentage of drugs 67.6 20.0-26.8 to improve the outcomes of the stroke patients.

prescribed by generic
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