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ABSTRACT

Background: Medication safety in older people is a significant issue that needs to be closely monitored in clinical settings.
The STOPP/START criteria are considered to be the comprehensive criteria for evaluating geriatric prescriptions which
includes START criteria that concentrates on potential prescription omissions and the STOPP criteria that concentrates
on potentially inappropriate medications.

Aim: To assess and manage potentially inappropriate prescriptions among geriatric population using STOPP/START
Criteria version 2.

Methods: A prospective interventional study was undertaken for a duration of 6 months at a tertiary care hospital enrolling
geriatric patients admitted to medicine department after obtaining ethical clearance from the IRB.

Results: The study includes 148 individuals, among which majority were female 83 (56.08%). The age group of patients
ranged from 60-90 years, with the calculated mean age of 69.43 years, where most of the patients were under the age
group of 66-70 years i.e. 44 (29.72%) patients and 81(54.72%) prescriptions were found with hype polypharmacy. Among
148 prescriptions, 41 (27.70%) had PPOs while 93 (63.83%) had PIMs. Among 41 PPQO’s, 29 (70.73%) were brought to
the notice of the prescriber, out of which, 19 (65.51%) recommended drugs for the PPO’s were accepted. Among 93 PIM’s,
61 (65.59%) PIMs were brought to the notice of the prescriber, out of which, 29 (47.54%) PIMs were accepted by the
prescriber.

Conclusion: The study emphasizes use of STOPP/START criteria to find PIMs and PPOs thereby enhancing medication
safety and maximizing drug therapy for elderly patients.
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INTRODUCTION

The term "geriatric population” refers to the people over
the age of 60 years.! For older patients, the medical
maxim "start low and go slow" is necessary due to the
complexity of interactions between polypharmacy,
comorbidity, altered pharmacodynamic sensitivity and
pharmacokinetics changes.? As Multimorbidity is
increasingly common in geriatrics, the number of
chronic diseases rises,? so it is usual for them to take five
or more medications to manage these issues, Which in
turn increases the risk of negative outcomes like falls,
frailty, disability, and death,*all of which are the results
of potentially inappropriate prescribing.

Potentially inappropriate prescribing includes

1) potentially inappropriate medications (PIM’S), the
* Author for Correspondence: Dr. Pooja V Salimath

use of drugs where no clear clinical indication exists
(overprescribing) or the use of a specified medicine
where the risk exceeds the benefit or when a reliable and
potent alternative is available (mis prescribing).

2) potential prescribing omissions (PPO’S), not
prescribing an effective drug for which there is clear
clinical evidence (under prescribing).’

The study conducted by E Delgado-Silveira et al, stated
that the PIP prevalence varied from 48% to 79% for
STOPP criteria and 29% to 74% for START criteria,
highlighting  the importance of  prescription
appropriateness in geriatric population.®

To manage these PIP’s, a specific set of criteria known
as STOPP/START criteria are used for evaluating the
geriatric prescriptions based on medications prescribed
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and diseases present.! STOPP refers to screening tool of
older people’s prescription and START refers to
screening tool to alert to right treatment criteria are
considered to be essentially explicit criteria for PIM’S
and PPO’S in old age and were first issued in 2008. This
criterion was updated between 2008- 2013 with an
overall 31% (114) addition to STOPP/START
criteria.”STOPP/START criteria, formulated primarily
with the aim of improving pharmacotherapy
management in the older adults,® helps to detect possible
drug related problems in patients with chronic illness or
who take multiple medications, to assess the medication
underutilization along with the cost, quality and drug use
patterns in elderly, it also provides primary care focused
interventions that aids in the reduction of
hospitalizations.” The early use of STOPP/START
criteria in hospitalized older adults considerably reduces
ADR’s and the duration of hospital stay by 3 days.!?
The use of STOPP/START criteria along with clinical
judgement to identify PIP® helped the pharmacist to
implement clinical pharmacy care, prescriber education
programs and thorough geriatric assessment, all
contributing to maximize prescribing appropriateness in
elderly.!!

METHOD

Source of data: Case sheet of In-patients admitted in
Basaveshwar teaching and general hospital, Kalaburagi.
Study site and Duration: Study was carried out at
HKES’s Basaveshwar teaching and general hospital,
Kalaburagi for a duration of 6 months

Study design: “A Prospective Interventional Study”.

Inclusion criteria:
1. Inpatients over the age of 60 years.
2. Patients of either sex.

Criteria

3. Patients with or without co-morbid conditions.
4. Patients who are interested to participate in the study.

Exclusion criteria:

1. Geriatric patients those are terminally ill.

2. Deceased patients during the hospital stay.

3. The patients discharged against medical advice.
Case Study Procedure: A Prospective Interventional
Study was carried out after obtaining ethical clearance
from IRB and with prior permission from medical
superintendent of the hospital. The study was
undertaken for a duration of 6 months in medicine
department at Basaveshwar teaching and general
hospital, Kalaburagi by enrolling geriatric patients
considering the eligibility criteria. A written informed
consent was taken from the enrolled geriatric patients.
The case sheets of the geriatric patients were analyzed
on daily basis as per the objective of the study. The
STOPP/START Criteria Version 2 was applied to
analyses the potentially inappropriate prescribing. The
identified PIPs were brought to the notice of prescriber.
Asuitable action was suggested to the prescriber inregard
to the possible potentially inappropriate prescribing. The
response and/or action taken by the prescriber to the
suggestion given by the clinical pharmacist was also
noted.

RESULTS

The present study involved 148 geriatric patients
belonging to the age group between 60-90 years. The
calculated mean age of the study population was 69.43
years with majority of females. And the prescriptions of
the study patients were assessed for its appropriateness
using STOPP/START criteria and it results are described
in figurel.

Total prescriptions 148

Assessed using STOPP/START criteria

Appropriate prescriptions

71 (47.97%)

Inappropriate prescriptions

77 (52.02%)

PPO’s

10 (12.98 %)

PIM’s PIP’s

47 (61.03%) 20 (25.97%)

Figure 1: Enrolment of patients in accordance with STOPP/START criteria.

It summarizes
polypharmacy.

the demographic details of study patients such as age and gender along with comorbidities and
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Table 1: Demographic characteristics along with comorbidities and polypharmacy.

Parameters No of patients Percentage
Gender Female 83 56.08%
Male 65 43.91%
Age 60-65 39 26.35%
66-70 44 29.72%
71-75 43 29.05%
76-80 14 9.45%
81-85 7 4.72%
86-90 1 0.67%
Comorbidities 0 47 31.75%
1 50 33.78%
2 35 23.64%
3 14 9.45%
4 2 1.35%
Polypharmacy Hyper (>10) 81 54.72%
Major (6-9) 58 39.18%
Minor (<4) 8 5.40%
Moderate (4-5) 1 0.67%

It summarizes the number of PPO’s identified in the study population, number of PPO’s brought to the notice of the

prescriber and the response of the prescriber along with the drug recommended, all using the START criteria.

Table 2: START criteria - Based assessment of PPO's and recommended interventions

Parameters No of prescriptions Percentage

PPOs identified 0 118 79.72%
1 20 13.51%
2 9 6.08%
3 1 0.67%
PPQO’s brought to the notice of Yes 29 70.73%
the prescriber No 12 29.26%
Response of the prescriber Accepted 19 65.51%
Not Accepted 10 34.40%
Drugs recommended as per ACE inhibitor 6 14.63%
START criteria ACE inhibitor or Angiotensin 3 7.31%

Receptor Blocker (if intolerant of

ACE inhibitor)
Antiplatelet therapy 5 12.19%
Beta blocker 4 9.75%
Home continuous oxygen 1 2.43%
Laxative 10 24.39%
Regular inhaled beta 2 agonist or 6 14.63%
antimuscarinic bronchodilator

Selective alpha-1 receptor blocker| 1 2.43%
Statin therapy 4 9.75%
5-alpha reductase inhibitor 1 2.43%
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It summarizes the number of PIM’s identified in the drugs recommended to be stopped, all using STOPP
prescriptions, PIM’s brought to the notice of the criteria.
prescriber and response of the prescriber along with

Table 3: STOPP criteria - Based assessment of PIM's and recommended interventions

Parameter No of prescriptions Percentage

No of PIM’s identified 0 81 54.72%
1 47 31.75%

2 16 10.81%

3 3 2.02%

5 1 0.67%

PIM’s brought to the notice of the Yes 61 65.59%
No 32 34.40%

Response of the prescriber Accepted 29 47.54%
Not Accepted 32 52.45%

Drugs recommended to be stopped Aceclofenac 2 2.15%
Alprazolam 3 3.22%

Amiodarone 1 1.07%

Aspirint+clopidogrel 3 3.22%

Betahistine 9 9.67%

Bisprolol 2 2.15%

Carvedilol 1 1.07%

Chlorpheniramine 5 5.37%

Cinnarizine 1 1.07%

Clonazepam 2 2.15%

Digoxin 1 1.07%

Etodolac 1 1.07%

Etoricoxib 1 1.07%

Furosemide 9 9.67%

Glimepiride 8 8.60%

Haloperidol 1 1.07%

Hydrochlorothiazide 2 2.15%

Lorazepam 1 1.07%
Metoprolol 11 11.82%

Moxonidine 1 1.07%

Nortriptyline 1 1.07%

Pheniramine 8 8.60%

Ramipril 1 1.07%

Tadalfil 1 1.07%

Tapentalol ER 2 2.15%

Telmisartan 1 1.07%
Tramadol 13 13.97%

It summarizes the alternatives suggested for the drugs recommended to be stopped using STOPP criteria.

Table 4: Alternative therapy suggestions corresponding to PIM's identified using STOPP criteria

Drugs to be stopped Alternatives suggested
Alprazolam Oxazepam
Aspirin + clopidogrel Clopidogrel monotherapy
Betahistine Cetirizine
Bisprolol Monitor RBS closely
Carvedilol Lisinopril
Chlorpheniramine Cetirizine
Cinnarizine Cetirizine
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Digoxin Sacubitril
Furosemide Leg elevation is sufficient

Glimepiride Metformin

Hydrochlorothiazide Monitor calcium and sodium levels.

Metoprolol Lisinopril

Pheniramine Cetirizine
Ramipril Monitor potassium levels.

Tapentalol ER Morphine
Telmisartan Monitor potassium levels.

Tramadol docusate sodium

DISCUSSION

The aim of the study was to evaluate and manage the
PIPs in geriatric patients using STOPP/START criteria
version 2. The study was undertaken for a duration of 6
months in medicine department of Basaveshwar
teaching and general hospital Kalaburagi.

In the present study, 148 individuals were enrolled into
the study, out of which 39 (26.35%) patients were within
the age group of 60-65 years, 44 (29.72%) in the age
group of 76-80 years, 7 (4.72%) in the age group of 81-
85 years and 1 (0.67%) in the age group of 86- 90 years.
The calculated mean age of the study population was
69.43 years. The results are similar to the study
conducted by Chandrasekhar D et al, which included 108
patients and they were classified into 3 groups based on
age; 65-74, 75-84, >85. The calculated mean age of the
study population was 72.59 years.!?

Among 148 patients included in the study, 83 (56.08%)
were female and 65 (43.91%) were male. The results are
comparable with the study conducted by Boland B et al,
where 55% of patient population included females and
45% were males.'?

Among 148 patients enrolled in the study, 47 (31.75%)
patients had no co-morbidities and 101 (68.24%) of
patients had comorbidities. The results are comparable
with the study conducted by Noronha V et al, 23% of
patients had no comorbidities and 77% of the patients
had comorbidities.'*

Among 148 patients enrolled in the study, 81
prescriptions were found with hyper- polypharmacy, 58
prescriptions were found with major-polypharmacy, 1
prescription was found with moderate-polypharmacy
and 8 prescriptions were found with minor-
polypharmacy. The results are comparable with the
study conducted by Nath S et al, 34.0% of the total
prescriptions were identified with major polypharmacy,
46.5% prescriptions with minor polypharmacy and no
polypharmacy were identified in 19.5% of the
prescriptions. '

Among 148 prescriptions, 71 (47.97%) prescriptions
were appropriate, while 77 (52.02%) prescriptions were
inappropriate. Out of 77 inappropriate prescriptions, 10
(12.98%) prescriptions had PPOs (START criteria), 47
(61.03%) prescriptions had PIMs (STOPP criteria) and
20 (25.97%) prescriptions had PIPs (both START and
STOPP criteria). The results are comparable with the
study conducted by Abukhalil AD et al, among 247

patients included in the study, 165 (66.8%) prescriptions
were found with pip’s out of which 30 prescriptions had
PPO’s, 31 had PIM’s and 44 had PIP’s.'¢

Among 148 patients, 118 (79.72%) patients had 0 PPOs,
20 (13.51%) patients had 1 PPO’s, 9 (6.08%) patients
had 2 PPOs and 1(0.67%) patient had 3 PPOs while 81
(54.72%)

prescriptions had 0 PIM’s, 47 (31.75%) prescriptions
had 1 PIMs, 16 (10.81%) prescriptions

had 2 PIMs, 3 (2.02%) prescriptions had 3 PIMs, 1
(0.67%) prescriptions had 5 PIMs. The results are
comparable with the study conducted by Galvin R et al,
according to 26 STOPP criteria the PIP prevalence was
14.6 %, about 13% of the prescriptions had 1 PIM,
60(1.3%) had 2 PIM and 11(0.3%) had 3 or more PIMs.
According tothe 10 START criteria considered, the PPO
prevalence was 30% out of which 804(23.3%)
prescriptions had 1 PPO, 188(5.4%) had 2 PPO’s and
43(1.2%) prescriptions had 3 or more PPO’s."”

Among 41 patients who had PPO’s, 10 (24.39%)
patients were recommended with Laxative,

6 (14.63%) patients were recommended with ACE
Inhibitor, 6 (14.63%) patients were recommended with
Regular Inhaled Beta 2 Agonists or Antimuscarinic
Bronchodilator. The results are comparable with the
study conducted by Galvin R et al, the most common
PPO was antihypertensive therapy, subsequently the
absence of warfarin and statin therapy.!’Among 41
PPO’s, 29 (70.73%) were brought to the notice of the
prescriber while 12 (29.26%) PPOs were not brought to
the notice of the prescriber. Among 29 PPO’s brought to
the notice of the prescriber, 19 (65.51%) recommended
drugs for the PPO’s were accepted while 10 (34.40%)
were not accepted.

Among 93 PIM’s, 13 PIMs were identified with the drug
Tramadol, 11 PIMs with the drug Metoprolol, 9 PIMs
were identified with the drug Betahistine, 9 PIMs with
the drug Furosemide. The results are comparable with
the study conducted by R Galvin et al, stated that the
prescription of a NSAIDS was the most predominant
potentially inappropriate drug, the second most
prevalent PIP  was  aspirin, followed by
benzodiazepines.!”

Among 93 PIM’s, 61 (65.59%) PIMs were brought to the
notice of the prescriber while 32 (34.40%) PIMs were not
brought to the notice of the prescriber. And among 61
PIM’s brought to the of the prescriber, 29 (47.54%)
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PIMs were accepted by the prescriber while 32 (52.45%)
PIMs were not accepted. For the 29 PIM’s accepted by
the prescriber, the suggested alternative for Tramadol
was Docusate Sodium, Metoprolol was Lisinopril,
Betahistine was Cetirizine, for Furosemide leg elevation
was considered to besufficient.

CONCLUSION
According to the study's findings, PIPs are highly
prevalent, suggesting that a multidisciplinary,

multifaceted, and multisector approach may be necessary
to enhance older patients' medication safety and
adherence. The study's assessment of prescription
patterns points to the necessity of developing the idea of
sensible drug therapy. The study also demonstrates the
decrease in the total number of inappropriate
prescriptions as a result of the pharmacist's
interventions, which is closely associated with the
improvement in the safety, efficacy, and customization of
the drug therapy administered to elderly patients.
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