
Original research 
 

Risk assessment of adverse drug reactions in elderly patients with cardiovascular diseases: Study on 
diagnostic accuracy 
Ainura T. Sharaeva, Aida A. Zurdinova, Aida T. Satybaldieva 
Department of Basic and Clinical Pharmacology, Kyrgyz-Russian Slavic University named after the First President of 
the Russian Federation B.N. Yeltsin, Bishkek, Kyrgyzstan 
 
Abstract.  
Objective: The aim of the study was to assess prognostic value and diagnostic accuracy of the universal and adapted 
GerontoNet ADR risk score in prediction of  risk of adverse drugs reactions (ADRs) among hospitalized older adult 
(≥65 years old) patients with cardiovascular  (CV) diseases.  
Methods: The study design - retrospective observational study on diagnostic accuracy. Medical records of 113 
patients over 65 years old with CV diseases were analyzed. Demographic, history, comorbidities, diaries, clinical, 
laboratory, and instrumental data, prescription sheets were retrieved. To evaluate the risk of ADRs, prescription 
sheets from the medical histories were analyzed using the "GerontoNet ADR Risk" scale , specialized and validated 
risk stratification scale "GerontoNet ADR Risk."  We used ROC analysis for assessment of diagnostic accuracy of 
GERONTONET ADR score and calculated sensitivity, specificity,  positive and negative predictive values.   
Results: History of adverse drug reactions ADRs was noted in 2 (1.76%) patients. During hospitalization, ADRs were 
identified in 26 patients (23%).  An increase in transaminase levels above 2 upper limits during treatment was 
observed in 7 patients (6.19%), confusion, speech slowness, coordination problems, and drowsiness were noted in 9 
patients (7.96%), bradycardia occurred in 5 (4.42%), and electrolyte disturbances in 5 (4.42%), and renal dysfunction 
was noted in 3 (2.6%). GerontoNet ADR score had a significant  prognostic value in identification of adverse reactions 
development  (OR- 10.41, 95% CI 3.53-30.75, p < 0.001) and strong  diagnostic  accuracy (AUC 0  0.88, 95% CI, 0.83-
0.89) based on the ROC curve. Sensitivity and specificity analyses of the GerontoNet scale for predicting the risk of 
ADRs in our study showed that the sensitivity of the scale was 80.77% and the specificity was 71.26%, positive 
predictive value (PV) of this -  45.65% and  negative PV -  92.5% of cases. The accuracy of the scale was 73.45%. 
 Conclusion: The study concluded that the GerontoNet scale demonstrates good sensitivity and specificity and can 
be used as a tool for identifying patients at high risk of ADRs, al lowing timely therapy adjustments to optimize 
pharmacotherapy and reduce the severity of these reactions. Therefore, broader application of the GerontoNet ADR 
Risk scale is advisable for older adult patients with CV diseases. 
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Introduction  
Aging leads to an increase in the prevalence of chronic 
diseases, including cardiovascular (CV) diseases and 
the number of medications taken (1). Polypharmacy is 
commonly observed in elderly hospitalized patients 
and may lead to the use of potentially inappropriate 
drugs for older adults, resulting in an increased 
number of potential drug interactions and adverse 
drug reactions (ADRs) (2). These factors can reduce 
the safety of drug use, jeopardize the functionality of 

elderly individuals, and affect the effectiveness of 
pharmacotherapy (3). The issue of drug safety is 
becoming increasingly acute both in our country and 
globally. This is due to the introduction of new drugs 
with high biological activity into clinical practice, 
irrational drug prescribing, polypharmacy, medical 
errors, and the use of poor-quality and counterfeit 
drugs. According to the World Health Organization 
(WHO), ADRs are among the top ten causes of death 
in patients (4). 
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The use of any medication can be accompanied by the 
development of ADRs, and the risk of their occurrence 
increases when multiple drugs are used. This aspect is 
related to the concept of polypharmacy, which refers 
to the simultaneous, usually unjustified, prescription 
of a large number of medications (5).  
Older adults often experience multimorbidity and 
associated polypharmacy, as well as various 

physiological changes affecting the pharmacokinetics 
and pharmacodynamics of drugs, which increase risk 
of hospitalizations related to ADRs (6, 7). Two 
systematic reviews suggested that the median 
frequency of ADR-related hospitalizations is 10% and 
11%, respectively, among individuals aged ≥65 years 
(8, 9). 
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A meta-analysis of observational studies measuring 
hospitalizations due to ADRs showed that one in ten 
hospitalizations of older adult patients was caused by 
ADRs (10). However, systematic reviews and meta-
analyses have shown a wide range of ADR prevalence 
from 5% to 50%, with heterogeneity in the definition 
and identification of ADRs considered the main reason 
for much of this variability (9). 
ADRs are difficult to identify in elderly individuals, and 
hospital reporting systems significantly underreport 
their occurrence, leading to unreliable estimates of 
hospitalizations in the elderly due to ADRs (11, 12). In 
a prospective review, 15% of hospitalizations in 
elderly individuals were classified as ADR-related (13). 
Accurate identification of ADRs requires several 
methods, including in-depth analysis of medical 
records and assessment of the causal relationship 
between the medication and the adverse clinical 
event (14). 
Another approach to preventing hospitalizations 
related to ADRs in elderly individuals is identifying 
those at greatest risk of ADR-related hospitalizations. 
Previous risk prediction tools have primarily focused 
on ADRs occurring in hospital settings, with only a few 
designed for use in outpatient practice (15). A 
systematic review found that high risk for ADRs in 
elderly patients is associated with age, female gender, 
increased comorbidities, and the number of 
medications (9). 
Given the widespread nature of polypharmacy among 
elderly and geriatric patients, regular audits of 
prescribed medications should be conducted to assess 
their rationality and necessity for each specific patient 
in a given clinical situation (16). Pharmacotherapy in 
the modern healthcare system involves not only a 
comprehensive evaluation of the effectiveness of 
medications but also their safety. Pharmacotherapy 
for older adults differs from therapy for middle-aged 
and younger adults due to the following factors: (1) 
age-related changes in the body (reduced liver blood 
flow, liver mass, glomerular filtration rate, etc.), which 
affect the pharmacokinetics of drugs; (2) 
multimorbidity, requiring the simultaneous use of 
multiple medications (polypharmacy); (3) the 
presence of geriatric syndromes and issues (e.g., 
geriatric asthenia, sarcopenia, falls, dysphagia, 
cognitive decline); (4) other end goals of 
pharmacotherapy. All of these factors can increase 
the risk of ADRs, including severe and fatal outcomes 

(17, 18). It should be noted that elderly patients might 
also experience changes in sensitivity to certain 
medications, such as cardiac glycosides, neuroleptics, 
barbiturates, narcotic analgesics, and anticoagulants. 
Polypharmacotherapy can also lead to enhanced 
pharmacodynamic drug-drug interactions, which can 
increase the frequency of drug-related complications, 
leading to a cascade of further prescriptions. 
However, due to multimorbidity, it is often impossible 
to limit treatment to a single medication. Therefore, 
when prescribing multiple drugs simultaneously, it is 
essential to consider their drug-drug interactions (16). 
One of the main principles of geriatrics is that when a 
new symptom appears in an elderly patient, 
differential diagnosis should consider the possibility of 
an adverse drug reaction (ADR). Advanced age, frailty 
syndrome, multimorbidity, disorders in the 
intellectual and amnestic sphere, and the large 
number of medications are factors that contribute to 
an increased risk associated with medication use (16, 
17). Continuous monitoring and analysis of the 
prognostic risks for ADR development are also 
necessary (18, 19). Therefore, a tool for predicting the 
risk of ADRs in elderly people is highly desirable for 
real clinical practice (20, 21). 
The aim of the study was to assess prognostic value 
and diagnostic accuracy of the universal and adapted 
GerontoNet ADR risk score in prediction of  risk of 
adverse drugs reactions among hospitalized older 
adult (≥65 years old) patients with CV diseases. 
 
Methods 
Study design and population 
 A retrospective observational study on prognostic 
value and diagnostic accuracy of the universal and 
adapted  ` GerontoNet ADR Risk Score scale (hereafter 
referred to as the "GerontoNet" scale) in prediction of 
ADR development. 
Study population was comprised of 113 hospitalized 
elderly patients aged 65 and older (their medical 
records)  with CV diseases.  The inclusion criteria were 
patients aged 65 and older, receiving inpatient 
treatment for coronary artery disease (CAD) with 
multimorbidity at a multidisciplinary clinic in Bishkek 
during the period from January to March 2024.  
No patient consent was required for the study, as it 
was retrospective, and only the medical 
documentation of the healthcare organization was 
used. 

 
 
 
 
 



Heart, Vessels and Transplantation 2025; 9: doi: 10.24969/hvt.2024.547 
Risk assessment of adverse effects of CV drugs in elderly      Sharaeva et al.  
  
Baseline data 
We collected demographic (age, sex) data, number of 
patients distributed by age (65-74 years old, from 75 
to 84 years old  and 85 years and older) and clinical 
data: history of myocardial infarction and ADRs, 
comorbidities as hypertension, dyscirculatory 
encephalopathy heart failure, diabetes mellitus, atrial 
fibrillation, chronic obstructive pulmonary disease, 
liver diseases, chronic kidney disease, 
cardiomyopathy, laboratory and instrumental data, 
number and type of prescribed drugs and ADRS 
developed during hospitalization.  
 
 
 
 

GerontoNet ADR score 
The GerontoNet scale was developed as a screening 
tool to assess the risk of adverse events, aimed at 
preventing ADRs and reducing the risks of 
polypharmacy before the onset of undesirable events 
(15). It is also designed to identify patients at high risk 
for ADRs, who may become the focus of interventions 
aimed at reducing the risk of ADR development and 
revising prescriptions. 
Each patient's prescription sheet was evaluated using 
the "GerontoNet" scale, with appropriate scores 
assigned based on the presence of risk factors for the 
development of adverse drug reactions (ADR) (Table 
1). The risk of ADR according to the GerontoNet scale 
was assessed in 113 patients who met the inclusion 
criteria.  

 

Table 1. GerontoNet scale for assessing the risk of ADR in hospitalized individuals aged 65 and older 
Risk factor assessment variables Point  

≥4 comorbidities/conditions (multimorbidity)  1 
Chronic heart failure 1 

Liver dysfunction (elevated transaminase levels >2 times the upper limit of 
normal) 

1 

Number of concurrent medications:  

˂5 medications 0 

5 -7 medications 1 

8 medications 4 

History of adverse side effects 2 
Kidney dysfunction (creatinine clearance <40 ml/min)  1 

 
The score on this scale varies from 0 to 10 points and 
includes six parameters, each of which is based on the 
strength of the association with ADRs: the presence of 
4 or more concomitant diseases (1 point), the 
presence of renal failure (1 point), the presence of 
chronic heart failure (CHF) (1 point), the presence of 
liver disease (1 point), the number of prescribed 
medications (1 point - if from 5 to 7; 4 points - if 8 or 
more) and a history of adverse reactions (2 points).  
The risk of developing ADR was assessed by the sum 
of the scores of each parameter and interpreted as 
follows: 0-1 points, the risk of ADR -2-4%, 2-3 points-
4%, 4-5 points -8-10%, 6-7 points - 12%, 8-10 points -
22-28%, respectively. If the scale shows high score 
figures, then it is necessary to be wary of the high risk 
of developing ADR in such patients. In this case, there 
is a need for careful monitoring of the safety of 
medicines, to weigh the risk-benefit ratio of 
prescribed drugs, to carry out. 
Statistical analysis 
The data was collected in a standardized data 
collection format (Microsoft Excel® 2016) and used 

Data Mining software for statistical analysis. We 
calculated odds ratios with 95% CI to assess  
probability of risk of ADR development, negative and 
positive likelihood ratios, sensitivity and specificity, 
positive predictive and negative predictive value of 
scale  in diagnosis of adverse events. We conducted a 
ROC analysis to determine diagnostic accuracy of scale 
with calculation of area under the curve, 95% CI and p 
value.  
 
Results 
Clinical characteristics 
As can be seen from Table 2, of 113 patients  59.3% 
were females, 40.7% - males, majority (52.2%) of 
patients were age category of 65-74 years old, 36.3% - 
75 to 84 years old and 11.5% -  85 years and older.  
Analysis of multimorbidity in patients with coronary 
artery disease demonstrated that all  patients had 
hypertension and atherosclerosis of the coronary 
vessels (100%), dyscirculatory encephalopathy was 
present in  90.2%.  
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Heart failure was reported in 44 patients (38.9%), 38 
patients had diabetes mellitus (33.6%), 37 patients 
had atrial fibrillation (32.7%), 24 patients had chronic 
obstructive pulmonary disease (21.2%), 13 patients 
had postinfarction cardiosclerosis (11.5%), liver 
diseases were present in 10 patients (8.8%), chronic 
kidney disease in 3 patients (2.6%) and 
cardiomyopathy in 4 patients (3.5%).  

Next, we calculated the number of prescribed drugs, 
where it was revealed that 46 patients out of 113 
(40.7%) received 5 drugs, 41 patients (36.2%) took 5-7 
drugs, and ≥8 drugs were prescribed to 26 patients 
(23%). When analyzing the medical records, it was 
revealed that 2 patients had a history of ADRs (1.7%) 
and 26 patients (23%) had ADRs during  hospital stay. 

 

Table 2. Characteristics of the study population 

Patient Demographics and Medications 
Number of Patients 
(n = 113) 

% 

Age Groups 
65-74 
75-84 
≥85 

 
59 
41 
13 

 
52.2% 
36.3% 
11.5% 

Female  
Male  

67 
46 

59.3% 
40.7% 

Multimorbidity (>4 diseases) 113 100% 

Comorbidities structure 

Coronary  disease (primary condition) 113 100% 

Heart failure 44 38.9% 

Hypertension 113 100% 

Atrial fibrillation 37 32.7% 

Extrasystole 26 23% 

Post-infarction cardiosclerosis 13 11.5% 

Coronary artery atherosclerosis 113 100% 

Diabetes mellitus 38 33.6% 

Chronic obstructive pulmonary disease (COPD) 24 21.2% 

Discirculatory encephalopathy 102 90.2% 

Liver diseases 10 8.8% 

Chronic kidney disease (CKD) 3 2.6% 

Cardiomyopathy 4 3.5% 

Polypharmacy during hospital stay 

Patients taking <5 medications 46 40.7% 

Patients taking 5-7 medications 41 36.2% 

Patients taking ≥8 medications 26 23% 

Number of patients who previously reported adverse reactions 2 1.7% 

Number of patients with adverse drug reactions (ADRs) during hospital 
stay 

26 23% 
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GerontoNet ADR scale analysis 
The results of the overall analysis using the 
"GerontoNet" scale are presented in Figure 1.  
One of the risk factors for developing ADRs on the 
GerontoNet scale of eight parameters is "The 
presence of 4 or more diseases" with a weight of 1 
point was found in 113 (100%) patients, among whom 
67 (59.3%) women and 46 (40.7%) men.  
The presence of a risk factor as “The presence of CHF 
in a patient” (1 point) was indicated in 44 (38.9%) of 
hospitalized patients, with 63.6% of women (n=28) 
and 36.4% of men (n=16). The pharmacotherapy of 
chronic heart failure CHF  has certain features in 
elderly and senile people. Such patients receive on 
average three times more drugs than more patients 
without CHF and middle-aged people, primarily due to 
the presence of multimorbidity. It should be noted 
that in the pharmacotherapy of CHF, an elderly 
patient is prescribed more than 2 diuretics, an 
angiotensin-converting enzyme inhibitor or 
angiotensin receptor blockers, beta-blockers, 
anticoagulants, antiplatelet agents, a proton pump 
inhibitor, cardiac glycosides (digoxin), which can 
amount to 6-7 drugs. In addition, for each 
concomitant disease or condition, the patient takes 1-
2 more drugs from different groups (hypoglycemic 
drugs, painkillers from the nonsteroidal anti-
inflammatory drugs group, benzodiazepines, sleeping 
pills, etc.), and more medications may be prescribed. 
The data for the factor "Number of simultaneously 
taken medications" show that fewer than 5 prescribed 
medications were noted in the prescription sheets of 
46 (40.7%) patients, mostly aged between 65 and 75 

years, without comorbidities like CHF. Simultaneously, 
5-7 medications were prescribed to 41 (36.2%) 
patients, and more than 8 medications were 
prescribed to 26 (23%) patients. Overall, 67 (59.2%) 
patients were prescribed more than 5 medications 
simultaneously. 
It is also important to note that the analysis of the 
relationship between the number of existing diseases 
and the prescription of medications revealed a strong 
positive correlation (r=0.78; p<0.05), meaning that the 
greater the number of diseases, the more medications 
are prescribed. 
The presence of the parameter "History of adverse 
drug reactions (ADRs)" was noted in 2 (1.76%) 
patients. It should be pointed out that during 
hospitalization, ADRs were identified in 26 patients 
(23%), but unfortunately, these  were not recognized 
by the physicians as ADRs, their severity was not 
determined, and "yellow" cards were not filled out.  
For example, an increase in transaminase levels above 
2 upper limits during treatment was observed in 7 
patients (6.19%), confusion, speech slowness, 
coordination problems, and drowsiness were noted in 
9 patients (7.96%), bradycardia occurred in 5 (4.42%), 
and electrolyte disturbances in 5 (4.42%). The 
retrospective analysis showed that these were 
predictable, dose-dependent ADRs (type A reactions), 
of moderate severity, and according to the Naranjo 
scale, they can be attributed to a probable cause-and-
effect relationship. 
Thus, these ADRs led to the additional prescribing of 
medications, which increased the risk of 
polypharmacy and adverse drug-drug interactions. 

 

Figure 1. Data on the total risk score for adverse drug reactions according to the GerontoNet scale 
point -points for more than 2 points  
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The factor "Renal dysfunction" was noted in 3 (2.6%) 
patients with a creatinine clearance of <40 ml/min. 
Unfortunately, the prescribed doses and 
administration intervals were not adjusted based on 
kidney function.  
In 10 (8.8%) patients, "Liver disease" was noted (1 
point), and an increase in transaminase levels above 2 
upper limits of normal was observed in 7 of them 
(70%). As a result, 1 point was assigned to only 6.19% 
of patients. 
The results of the total risk score calculation based on 
the "GerontoNet" scale showed (Fig. 1) that 1 point 
was scored by 6.19% of patients (n=7), 2 points by 
8.85% (n=10), 3 points by 18.58% (n=21), 4 points by 
25.66% (n=29), 5 points by 4.42% (n=5), 6 points by 
17.70% (n=20), 7 points by 16.81% (n=16), 8 points by 

1.76% (n=2), 9 points by 0.88% (n=1), and 10 points by 
1.76% (n=2). The median total score on the 
GerontoNet scale was 7 points, with an interquartile 
range from 1.5 to 18. 
Overall, 8 points and higher were scored by only 
4.42% of patients (n=5). A total score from 4 to 7 was 
found in 61.94% of patients (n=70), and a total score 
from 1 to 3 was found in 33.62% (n=38). That is, the 
higher the score a is associated with  the higher  risk 
of developing ADRs. 
The data on the total assessment of the risk of 
adverse drug reactions (ADRs) among hospitalized 
patients showed (Fig. 2) that 6.19% of patients have a 
risk of 2-4% of developing ADRs, 27.43% have a 4% 
risk, 30% have a 8-10% risk, 31.85% have a 12-21% 
risk, and 4.42% have a 22-28% risk. 

 

Figure 2. Results of the total assessment of the risk of adverse reactions  using the "GerontoNet" scale 

In our study, 26 patients (23%) had identified ADRs, of 
which 18.58% of patients (n=21) were assigned to the 
group with a total score ≥5 (higher), and 4.42% of 
patients (n=5) to the group <5 (lower). The odds ratio 
(OR) was 10.41 (95% CI 3.53-30.75; p<0.0001), 
meaning the chances of identifying risk factors for 
ADRs are higher in the group with ADRs. Thus, the 
presence of the factor has a direct correlation with 
the likelihood of the outcome. The Fisher criterion = 
0.000005; χ²=22.45, indicating a statistically significant 
difference. 
Sensitivity and specificity analyses of the GerontoNet 
scale for predicting the risk of ADRs in our study 
showed that the sensitivity of the scale was 80.77% 
(i.e., the scale can identify the proportion of patients 
who truly have ADRs among those with total scores 
above 5), and the specificity was 71.26% (i.e., the 
scale can identify the proportion of patients who do 
not have ADRs among those with total scores below 
5). 
The positive predictive value (PPV) of this scale 
showed that in 45.65% of cases, there is a likelihood 

of a positive result in patients with ADRs. The negative 
predictive value (NPV) indicated that in 92.5% of 
cases, there is a likelihood of obtaining a false 
negative result. The accuracy of the scale was 73.45%. 
The use of the GerontoNet scale helped us determine 
the positive likelihood ratio (PLR), which is the ratio of 
the probability of developing ADRs in patients with 
ADRs to the probability of ADRs among patients 
without ADRs. The result was 2.81. This indicates that 
the PLR >1, meaning patients with ADRs are more 
likely to have a total score >5 (positive test result) 
compared to patients without ADRs. The higher the 
total score (above 5 points), the higher the risk of 
developing ADRs. 
The negative likelihood ratio (NLR), which is the ratio 
of the probability of a negative result in patients with 
ADRs to the probability of a negative result in patients 
without ADRs (NLR), was 0.26. This indicates that the 
NLR <1, and accordingly, observed ADRs were much 
less likely in patients with a total score below 5 
compared to those with a score above 5. 
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The data obtained suggest a high sensitivity and 
specificity of the GerontoNet scale in clinical practice, 
indicating that it can serve as a tool to reduce the risks 

of ADR development. To assess the effectiveness of 
this tool, the area under the ROC curve (AUC) was 
used (Fig. 3). 

 

Figure 3. ROC curve  illustrates how the number of false positives is plotted on the X-axis, and the number of true 
positives is plotted on the Y-axis 

The area under the curve (AUC) derived from the ROC 
curve was 0.88 (95% CI, 0.83-0.89). This indicates the 
overall ability of the model to distinguish between 
positive and negative results and is interpreted as 
showing that the risk assessment using the 
GerontoNet scale is better than random guessing (0.5 
< AUC < 1). 
 
Discussion 
ADRs are a common clinical issue among the elderly 
and contribute significantly to morbidity and 
mortality. They are often unrecognized in elderly 
patients due to competing comorbidities and a lack of 
awareness among treating physicians about the 
variability of drug actions in this population. In our 
study, 26 patients (23%) were retrospectively 
identified with ADRs, and these were analyzed. The 
analysis of real clinical practice revealed issues with 
the monitoring of treatments, particularly in assessing 
safety. There is a lack of practice in identifying ADRs 
and completing yellow cards when they occur. Risk 
factors for ADR development are not being taken into 
account, possible drug-drug interactions are not 
considered, and there is no multidisciplinary approach 

to patient management. This leads to a "cascade" of 
prescriptions due to miscoordination between 
specialists in pharmacotherapy, which, unfortunately, 
increases the risk of ADRs. These ADRs are often not 
recognized, deprescribing is not performed, and the 
next cascade of prescriptions follows. 
Additionally, monitoring the condition of eliminating 
organs is not being conducted.  
According to the results of our study, 3 patients (2.6%) 
had an estimated glomerular filtration rate (eGFR) of 
less than 40 mL/min, and 7 patients (6.9%) had 
elevated transaminase levels exceeding two upper 
limits of normal. However, treatment was not 
reviewed. According to the recommendations of the 
developers of the GerontoNet scale (15), when eGFR 
falls below 60%, it is necessary to review the dosages 
and dosing frequency of medications, as disturbances 
in biotransformation, elimination, and excretion of 
drugs lead to accumulation, which in turn increases 
the concentration of drugs in the blood and the risk of 
ADRs. Due to age-related declines in this function, the 
frequency of this risk factor emphasizes the clinical 
importance of monitoring the function of excretory 
organs in elderly patients. 

 



Heart, Vessels and Transplantation 2025; 9: doi: 10.24969/hvt.2024.547 
Risk assessment of adverse effects of CV drugs in elderly      Sharaeva et al.  
  
Treating physicians should consider potential ADRs as 
part of every differential diagnosis. New medications 
should be prescribed with a clear therapeutic goal. 
Drugs that are ineffective or no longer indicated 
should be discontinued. Standardized tools, such as 
"appropriateness criteria" or "risk prediction tools," 
are useful additions but do not replace sound clinical 
judgment, supported by training in pharmacotherapy 
for elderly patients. 
According to Onder and co-authors (15), as 
developers of the GerontoNet scale, it is considered 
that 8 or more points in 21.7% of cases may be 
associated with adverse side effects, while scores in 
the range of 3 to 4 points are considered the best 
indicators of sensitivity and specificity in predicting 
the increased risk of potential complications. In our 
study, 8 points and higher were scored by only 4.42% 
of patients (n=5). A total score from 4 to 7 was found 
in 61.94% of patients (n=70), and a total score from 1 
to 3 was found in 33.62% (n=38). That is, the higher 
the score a patient receives on this scale, the higher 
the risk of developing adverse reactions. 
Polypharmacy has always been widespread among 
elderly individuals due to the necessity of treating 
various medical conditions that develop as patients 
aged. Unfortunately, with the increased use of 
multiple medications comes an elevated risk of 
negative health outcomes, such as higher healthcare 
costs, adverse events, drug interactions, non-
compliance with treatment regimens, reduced 
functional status, and geriatric syndromes. Regular 
review of prescribed medications can significantly 
reduce the likelihood of medical errors, including 
those related to organizational processes, and 
improve the safety of pharmacotherapy in the elderly. 
When evaluating the odds ratio (OR) of identifying risk 
factors for ADRs in patients who already had ADRs (26 
patients), it was found to be 10.41 (95% CI 3.53-30.75; 
p < 0.0001), indicating a significant difference and a 
direct relationship between the presence of risk 
factors and the likelihood of ADR occurrence. The 
identification and prediction of ADRs in elderly 
patients are based on monitoring and regular review 
of prescribed medications. ADRs are a common cause 
of cognitive or functional decline, falls, 
gastrointestinal bleeding, heart failure, and 
orthostatic hypotension. 
Due to the universal applicability of the GerontoNet 
scale in healthcare institutions, it has been evaluated 
by various researchers for its effectiveness in different 
medical settings, with good sensitivity and specificity 
(15, 18). According to our study, the GerontoNet scale 
demonstrated good sensitivity (80.77%) and 
specificity (71.26%), which means that the risk 

assessment for ADRs using this scale is better than 
random guessing (0.5 < AUC < 1), with an AUC of 0.88 
(95% CI, 0.83-0.89) based on the ROC curve. 
The efforts made by our country's government and 
the Ministry of Health to develop and implement 
modern digital technologies in medicine can 
contribute to improved continuity when transitioning 
patients from one stage of healthcare to another (e.g., 
from hospital discharge to outpatient follow-up). 
Further research on the implementation of these 
methods is needed to demonstrate that practical 
solutions to polypharmacy problems can be applied 
across various healthcare institutions where elderly 
patients receive care. The results obtained highlight 
the importance of careful monitoring of drug therapy 
safety in patients aged 65 and older, optimizing 
treatment in cases of high risk for drug-related 
complications, and improving the quality of care, 
which can have a positive impact on the healthcare 
organization’s budget. 
Study limitations 
 The small sample size and retrospective design are 
the main limitations. Further prospective studies on a 
larger sample are needed.  
Conclusion 
After analyzing the data from the study, we concluded 
that the GerontoNet scale should be implemented in 
geriatric practice for routine use in everyday clinical 
practice when admitting multimorbid elderly patients 
to the hospital. 
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