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Abstract:

Introduction: People with multimorbidity, who use several drugs at the same time,
especially the elderly, are predisposed to a greater number of side effects.

Objective: The effectiveness of the STOPP/START instrument in primary care units in
patients older than 65 years with multimorbidity and polypharmacy.

Material and method: A multicenter prospective randomized clinical trial conducted by
18 primary family physicians, during 12 months in 2022/ 2023. Patients older than 65
years with multimorbidity and polypharmacy were included. On 174 patients, an
intervention with the STOPP/START instrument version 2 was initiated. The patients were
screened for prescription at base line and after a period of 6 months after intervention.
Results: After using the STOPP/START instrument, 416 (29.19%) drugs were stopped in
162 patients (93.10%), with the highest proportion of stopping cardiac drugs (168 drugs in
104 patients), followed by psychiatric drugs — 96 (23.08%) in 86 (49.42%) patients. With
the START intervention, 245 drugs were prescribed in 127 patients, with the highest
proportion being cardiac drugs — 134 (54.69%) in 89 (51.15%) patients, followed by
psychiatric drugs — 41 (16.73%) in 36 (20.69%) patients. With the STOPP/START
instrument, 248 drugs and 12 OTC less than ZERO time were prescribed to the patients.
Conclusion: The implementation of appropriate interventions for polypharmacy affects
can be reflected in reduction of negative effects from drug interactions, and thus reduction
of unplanned outcomes
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Introduction

Prescribing medicines is perhaps the most important intervention for people with
multimorbidity (1). If multiple drugs are administered inappropriately, the term
“Polypharmacy” is used (2). As a result, numerous adverse effects occur, which may lead
to adverse events such as hospitalization or death (3). Deprescription is a systematic joint
process of decisions and actions between the doctor and the patient, where the drugs are
written off because they have no effect, that is, the harm is so great that it exceeds the
benefit. STOPP, which is based on physiological systems, contains a list of 65 explicit
rules for avoiding certain drugs. START is also systems-based and lists 22 common cases



of potentially appropriate drugs and combinations in patients with specific medical
problems (4, 5). In its second version published in 2015, the list includes revised criteria
divided into groups depending on body systems in 14 green and red boxes with
recommendations approved by 19 experts from 13 European countries (4).

These criteria cannot replace clinical judgment in individual cases but may serve to guide
prescribing and description by physicians (5).

Material and Methods

The research is a multicenter prospective randomized study, which was conducted during
12 months in 2022/ 2023. The research included 174 respondents older than 65 years with
multimorbidity (3 or more chronic diseases) and polypharmacy (5 or more drugs in the last
3 months) who were given an intervention with the STOPP/START instrument version 2.

The data obtained during the study were statistically analyzed using the SPSS software
package, version 22.0 for Windows (SPSS, Chicago, IL, USA). The analysis of the
qualitative series was done by determining the coefficient of relations, proportions and
rates, and they were shown as absolute and relative numbers. The quantitative series were
analyzed using measures of central tendency (mean, median, minimum values, maximum
values), as well as measures of dispersion (standard deviation). Difference test was used to
compare proportions. Spearman’s rank correlation coefficient was used to determine the
relation between numerical variables and irregular frequency distribution. Univariate linear
regression analysis was used to determine and quantify independent significant predictors
of polypharmacy. A level of p<0.05 was considered to be statistically significant.

Results

After the evaluation of therapy in patients with the STOPP/START instrument, 416
(29.19%) of 1,425 currently prescribed drugs were stopped. The change of drugs was
made in 162 (93.10%) patients, during which a min/max of 0/7 drugs were stopped. The
analysis of the total number of discontinued drugs/ supplements (N=416) indicated that
(Table 1 and Graph 1):



Parameters
(ZERO time)

Total
Medication/supplement

Types of medications

STOPP

416
(29.19%)

162
(93.10%)

Table 1. STOPP/START of drugs/supplements at ZERO time.

017

START

245
(100%)

127
(72.99%)

e
Medications | Patients . Medications | Patients .

0/5

Cardiological (i%§38%) %33.77%) o (15321‘.169%) ?5?1-15%) o
Neurological %‘? 57%) 530.92%) o1 :(I-j- 49%) ?4.60%) 02
Rheumatological ?;) 21%) ?186_09%) 072 :(I-j- 49%) ?4.60%) 0/2
Urological 20.24%) 20.57%) o %0-41%) (10-54%) o
Endocrinological g 36%) %72 70%) 0/2 ?81.57%) (19?.19%) 0/
Psychiatric ?263.08%) ?29.42%) o ?116.73%) ?260-69%) o2
GEH ?73.93%) ?128.39%) 02 %6?.53%) (15,-62%) o2
Pulmonological %Z 09%) %85 62%) 072 %208%) ?2.87%) 02
Other medications 35_ 13% 3117.,82% 0/3 0o% 0O% 0/0

GEH = Gastroenterohepatology

Mean = Average; SD = Standard deviation; Min/Max

e Cardiac drugs had the largest proportion of stopped drugs/ supplements — 168

(40.38%) in 104 (59.77%) patients with a maximum of 3 drugs stopped per patient;
e The second largest proportion of stopped drugs/ supplements were psychiatric drugs —
96 (23.08%) in 86 (49.42%) patients with a maximum of 3 drugs stopped per patient;
e The proportion of other, GEH and rheumatological discontinued drugs/ supplements
was 38 (9.13%) in 31 (17.82%) patients vs 33 (7.93%), in 32 (18.39%) patients vs 30
(7, 21%) in 28 (16.09%) patients respectively. The maximum number of discontinued

drugs per patient was 3 for other drugs and 2 for GEH and rheumatological drugs

each;

e Urological drugs had the smallest proportion of stopped drugs/ supplements — 1

(0.24%) in 1 (0.57%) patient with a maximum of 1 drug discontinued.

Graph 1. STOPP intervention of drugs/ supplements at ZERO time.
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With the START instrument, 245 (100%) new drugs were prescribed in 127 (72.99%)
patients with a min/max of 0/5 new drugs per patient. The analysis of the total number of
started medicines/ supplements (N=245) indicated that (Graph 2):

Cardiac drugs had the highest proportion of started drugs/ supplements — 134
(54.69%) in 89 (51.15%) patients with a maximum of 4 drugs started per patient;
The second largest proportion of drugs/ supplements started were psychiatric drugs
—41 (16.73%) in 36 (20.69%) patients with a maximum of 2 drugs started per
patient;

Proportion of endocrinological and GEH drugs/ supplements started was 21
(8.57%) in 16 (9.19%) patients vs 16 (6.53%) in 15 (8.62%) patients respectively.
The maximum number of drugs/supplements started was 2 for both
endocrinological and GEH drugs;

The assessment did not indicate the need to start other new drugs.

Graph 2. START intervention of drugs/ supplements at ZERO time.
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State after STOPP/START intervention: After 6 months of the STOPP/START
intervention, it was observed that 174 (100%) patients were prescribed a total of 1,177
drugs/ supplements or 248 drugs less than ZERO time. The average number of drugs
prescribed after the STOPP/START intervention was 6.76+2.33 with a minimum of 3 and
a maximum of 13 drugs. In 50% of the patients after the STOPP/START intervention, the
number of prescribed medications was <6, and in 25%, <8 medications were prescribed.
After the STOPP/START intervention, the average reduction in prescribed medications
was 1.42+1.29 (Table 2).

Table 2. Analysis of the number of drugs/ supplements after STOPP/START intervention.

after STOPP/START
Parameters Total Consumers Mean + Median Total Consumers
N (%) N (%) SD (IQR) difference! | difference?

Medications
L 1177 174
Medications iloo%i iloo%i 6,76+2,33 6 (5-8) 248 248
OoTC 136 83 (47,70%) | 0,78+1,05 | 0(0-1) 12 6
100% ' ’ ’
Types of medications
. . 430 165
Cardiological (36.53%) | (94.82%) 2,47+1,35 2 (2-3) 69 2
. 59 36
Neurological (5.01%) | (20.68%) 0,34+0,72 | 0(0-0) 22 6
. 73 51
Rheumatological (6.20%) | (29.31%) 0,42+0,75 0 (0-1) 14 17




Urological (547.84%) ?28183%) 0,33+0,66 | 0(0-0) 0 -1
Endocrinological é(’??G?% | (1629%5 % 1,19£1,04 | 1(0-4) 6 5
Psychiatric (%?52% | ?287.59% | 037£0,67 | 0(0-1) 63 46
GEH sy | srewy | 03049 | 00D |16 14
Pulmonological (32 12%) ?fe.og% | 029077 | 0 (0-0) 13 6
meckcations (os6%) | (osowy | 070109 | 00D 25 5

1 Difference = Number of medications: Zero — STOPP/START; 2 Difference = Number of consumers: Zero
— STOPP/START

OTC = Supplements; GEH = Gastroenterohepatology Mean = Average; SD = Standard deviation; Median;
Min/Max; IQR=Percentiles

After the STOPP/START intervention, the number of prescribed OTCs was 136 and it was
reduced by 12 prescriptions, i.e. by 6 consumers. The average number of OTCs after
STOPP/START was 0.78+1.05 with a min/max of 0/5 OTCs. In 50% of the patients after
STOPP/START the number of prescribed OTCs was <I. After the STOPP/START
intervention, the average reduction in prescribed OTCs was 0.07+0.42.

The largest proportion of reduced medications was in the CARDIOLOGY group (N=69)
followed by PSYCHIATRIC (N=63), OTHER medications (N=25) and
NEUROLOGICAL (N=22). The smallest proportion of reduced drugs was in the group of
ENDOCRINOLOGY drugs (N=6), and there was no reduction in UROLOGY drugs (N=0)
(Table 2).

The proportion of medicines’ users was highest among PSYCHIATRIC (N=46),
RHEUMATOLOGY (N=17) and GEH (N=14). The smallest decrease in the number of
consumers was for CARDIOLOGY drugs (N=2). There was an increase in the number of
consumers by N=1 only for UROLOGY drugs.

Discussion

In our study, 416 (29.19%) out of 1,425 currently prescribed drugs were stopped after the
assessment of therapy in patients with the STOPP/START instrument. The change of
medications was made in 162 (93.10%) patients. Cardiac medications had the highest
proportion of discontinued medications/ supplements, followed by psychiatric
medications. The maximum number of discontinued drugs per patient was 3 for other
drugs and 2 for GEH and rheumatological drugs each; urological drugs had the smallest
proportion of stopped drugs/ supplements — with a maximum of 1 drug stopped.

With the START instrument, 245 (100%) new drugs were prescribed in 127 (72.99%)
patients. The analysis of the total number of started drugs/ supplements (N=245) indicated
that the highest proportion of started drugs/ supplements were cardiac drugs, followed by
psychiatric drugs. The maximum number of drugs/ supplements started was 2 for both
endocrinological and GEH drugs; the assessment did not indicate the need to start new
other drugs.

After this intervention, 174 (100%) patients were prescribed a total of 1,177 drugs/
supplements or 248 drugs less than ZERO time. After the STOPP/START intervention, the
number of prescribed OTCs was 136 and it was reduced by 12 prescriptions, i.e. by 6
consumers.



In the most recent study by Gareri et al. 2024 (6), the average number of drugs used in the
sample was 9.4 drugs/ patient. The most common comorbidities were cardiovascular
diseases (ischemic heart disease, hypertension, atrial fibrillation, heart failure). Potentially
inappropriate drugs (PIM) were a total of 74 (36.1%) drugs. In ten patients, proton pump
inhibitors (PPI) were stopped without a set indication, out of a total of (46.3%). In ten
patients, over-the-counter drugs were prescribed (mostly supplements of the osteoarticular
system, multivitamins), which were not necessary. The so-called “duplicate” or double
drugs were 26 (12.7%) and were also discontinued. In another study (7), the
STOPP/START identified a high prevalence of inappropriate drugs in elderly patients with
advanced kidney disease (CKD), following which they were also discontinued. In the
study by Ryan et al., the STOPP/START criteria identified a total of 346 PIMs prescribed
for 284 (21.4%) patients. The most inadequate were drugs for the gastrointestinal system,
in particular (PPI), followed by drugs whose primary effect is on the central nervous
system, the musculoskeletal system and the cardiovascular system. Potentially
inappropriate therapy associated with NSAIDs has been observed in patients with
hypertension, osteoarthritis, and in patients with a history of peptic ulcer disease, gout,
heart failure, CKD and dyspnea. A total of 333 (PPO) for 302 (22.7%) patients were
identified with the START criteria. In a recent Japanese randomized controlled trial, the
STOPP/START intervention was conducted in 106 participants (49.3%) in the intervention
group, and 117 (51.5%) in the usual care group out of a total of 442 participants (average
age 81.8 years) (9).

Conclusion

In our research, more than 90% of the respondents had medications stopped, mostly
cardiac drugs, followed by psychiatric drugs. With the START intervention, all
respondents from the sample were prescribed 250 drugs less than “Zero time”, primarily
cardiac drugs, followed by psychiatric therapy. The STOPP/START instrument is a
criterion for individual judgment for safe treatment, which would lead to rational
prescription of drugs in people with multimorbidity.
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