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Abstract 

 

Introduction: Alzheimer's disease (AD), a leading cause of dementia, is a progressive neurodegenerative 

disorder. This disease begins slowly, first involving the parts of the brain that control thoughts, memory and 

language. People with AD may have trouble remembering things that have happened recently or the names of 

people they know. Aim: The aim of this paper is to analyze and evaluate the frequency of comorbidity therapies 

in patients with Parkinson's and Alzheimer's disease. Study design: Retrospective study Method: Were involved 

945 patients who were hospitalized in the Neurology Department of Skopje Clinical Hospital for the period 

from January 2014 to January 2024, of whom 772 patients met all the conditions for the study. 

The statistical program for social sciences (SPSS) version 25.0 with license was used for data analysis. Results: 

Approximately 339 or 43.9% of the therapy of acetylsalicylic acid was used, Amitriptyline therapy was used by 

202 or 26.2% of patients, followed by atorvastatin therapy used by 112 or 14.5% of patients, while diazepam 

was used by 167 patients or 21.6%, other therapy that was used by 112 or 14.5% of patients is enalapril. A 

smaller number of patients have used Lisinopril therapy, 53 or 6.9% of patients. Ranitidine was used by 45 or 

5.8% of patients and the last therapy vitamin therapy but not least important, was used by patients who were 

involved in this study approximately 76 or 6.9% of patients. Conclusion: Furthermore, early diagnosis, early 

symptomatic treatment, and especially the introduction of neuroprotective therapies will improve the 

pharmacological management of Parkinson's and Alzheimer's disease. 
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Introduction 

 

Alzheimer's disease (AD), a leading cause of dementia, is a progressive neurodegenerative 

disorder. (Khan, S. et al. 2020) 

This disease begins slowly, firstly involving the parts of the brain that control thoughts, memory 

and language. People with AD may have trouble remembering things that have happened 

recently or the names of people they know. (Moawad, H. 2024) 

Parkinson's disease is the second most common neurodegenerative disorder and a significant 

increase in its prevalence has been documented in the past three decades. (Cabreira,V.,  

Massano, J. 2019) 

Parkinson's disease and Alzheimer's disease are both neurological conditions caused by 

neurodegeneration (gradual damage to brain cells). Like other progressive brain diseases, they 

are associated with a build-up of certain proteins in the brain. Each of these conditions has its 

own set of symptoms and a specific type of protein accumulation in certain brain areas. (Tong 

Q, Chen L 2021) 

Parkinson's disease and Alzheimer's disease can cause anxiety, depression and early stage sleep 

disorders. In later stages, both conditions can lead to delusions, hallucinations and other 

psychotic symptoms. Dementia of Parkinson's disease has some similarities to Alzheimer's 

disease dementia. Although, there are some differences, too. Alzheimer's disease causes 

dementia slowly over time, while Parkinson's disease dementia often develops more quickly 
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and dramatically. Parkinson's dementia symptoms can come and go from day to day, while 

Alzheimer's dementia symptoms won't go away. (Tong Q, Chen L 2021) 

 

Aim of the study 

 

We decided to do an analysis on the frequency of comorbidity therapies, bearing in mind that 

the therapy of comorbidities in Parkinson's and Alzheimer's disease is a complex challenge, due 

to the use of various therapies that patients can use simultaneously. Therefore the aim of this 

paper is to analyze and evaluate the frequency of comorbidity therapies in patients with 

Parkinson's and Alzheimer's disease. The study aims to provide a deeper understanding on the 

spread and nature of comorbidities, with the aim of improving diagnostics, treatment and 

healthcare planning for patients affected by these diseases. 

 

Material and methods 

 

In this retrospective study were involved 945 patients in total who were hospitalized in the 

Neurology Department of Skopje Clinical Hospital for the specific period from January 2014 

to January 2024, of whom just 772 patients met all the conditions for the study. 

The statistical program for social sciences (SPSS) version 25.0 with license was used for data 

analysis. 

 

Results 

 

Descriptive data for comorbidity therapies 

 

Depending on the diagnoses and diseases that the patients had, they have used different 

therapies, which in this study were also cleared or identified and comorbidity therapies used by 

patients and the total number of patients that used the respective therapies. Table 1 discloses 

these data, showing that by 339 or 43.9% of patients the therapy of acetylsalicylic acid was 

used. Then amitriptyline therapy was used by 202 or 26.2% of patients, followed by atorvastatin 

therapy by 112 or 14.5% of patients, while diazepam used by 167 patients or 21.6% of them. 

Other therapy that was used by 112 or 14.5% of patients is enalapril, then a smaller number of 

patients have used Lisinopril therapy, 53 or 6.9% of patients. Also another used therapy is 

ranitidine by 45 or 5.8% of patients and the last but no least important therapy used by 76 or 

6.9% of patients who were involved in this study is vitamin therapy. About 9.8% of patients, 

according to the analysis, showed that the therapies used by more patients are acetylsalicylic 

acid and amitriptyline, while the therapies used by fewer patients are metformin and ranitidine. 

 
Table 1. Number of patients who have used comorbidity therapies 

 N % 

Acetylsalicylic acid No 433 56,1% 

Yes 339 43,9% 

Amitriptyline No 569 73,7% 

Yes 202 26,2% 

Atorvastatin No 660 85,5% 

Yes 112 14,5% 

Diazepam No 604 78,2% 

Yes 167 21,6% 

Enalapril No 660 85,5% 

Yes 112 14,5% 
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Lisinopril No 719 93,1% 

Yes 53 6,9% 

Metformin No 730 94,6% 

Yes 42 5,4% 

Paroxetine No 719 93,1% 

Yes 53 6,9% 

Pentoxiphylline No 713 92,4% 

Yes 59 7,6% 

Ranitidine No 727 94,2% 

Yes 45 5,8% 

Vitamin therapy No 696 90,2% 

Yes Po 76 9,8% 

 Total 772 100 % 

 

The patients who were included in this study did not use just one therapy of comorbidities for 

the treatment of their diseases, but also received different combinations depending on the 

diagnosis, so table 2 discloses the amount of possible combinations of comorbidities therapies 

used as well as the number of patients who did not use any therapy, of whom 59 or 7.6% were 

included in this category. While only 1 therapy was used by  147 patients or 19% of them, 2 

combinations of therapies used by 175 or 22.1% of patients, while the following shows also that 

3 combinations have used 155 patients or 20.1% of them, 109 patients used 4 combinations of 

therapies and 51 or 6.6% of patients used 5 combinations of therapies. The number of 

combinations of comorbidities therapies increases, while the number of patients who use these 

combinations decreases, where 6 combinations are used by 38 or 4.9% of patients, 7 

combinations use 23 patients, and 8 combinations use only 7 or 0.9% of patients. Also, 9 

combinations of therapy are used only by 6 or 0.8% of patients and fewer have used 10 

combinations of comorbidity therapies 2 or 0.3% of patients. This analysis shows that the more 

the combinations of therapy are used by fewer patients, versus the smaller amount of 

comorbidity therapy combinations used by more patients. The analysis of these results is also 

presented graphically in the following graph. 

 
Table 2. Number of combinations of comorbidity therapies used 

 

Number of 

therapies 

Frequenc

y % % valuable % cumulative 

 

 

 

 

Valuabl

e 

0 59 7,6 7,6 7,6 

1 147 19 19 26,7 

2 175 22,7 22,7 49,4 

3 155 20,1 20,1 69,4 

4 109 14,1 14,1 83,5 

5 51 6,6 6,6 90,2 

6 38 4,9 4,9 95,1 

7 23 3 3 98,1 

8 7 ,9 ,9 99 

9 6 ,8 ,8 99,7 

10 2 ,3 ,3 100 

Total 772 100 100  
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Discussion 

 

Moderate depression always requires antidepressants. The choice of an antidepressant should 

be based primarily on the unique comorbidities and characteristics of the patient. Evidence for 

the greater effectiveness of antidepressant drugs is primarily seen with amitriptyline, but we 

should be cautious in elderly patients (Costa, F. H et al 2012). Our results show a number of 

202, respectively, 26.2% of the patients use Amitriptyline, values that respond to the other 

studies above. 

Paroxetine can quickly increase 5-HT concentration in the synaptic cleft of neurons, and 

actually alleviate patients' negative emotions like depression, anxiety, cognitive impairing and 

sleep disorder (Ceravolo, R et al. 2000). At the same time, motor function in the PD patient is 

also significantly improved along with improved 5-HT activity.  

Paroxetine therapy reduced the number of each adverse event markedly in patients with PD, the 

number of patients using Paroxetine was 64.9%, (Jiang, L.-L et al. 2023 ;Barker MJ et al. 

2004) percentage this is very high compared to our results, in our study we have a total of 6.9%. 

Benzodiazepines are drugs that are widely prescribed for anxiety and sleep disorders in the 

general population, and not just in Parkinson's patients. (Picton JD et al. 2023) In patients we 

analyzed found that Diazepam was used by 167 patients or 21.6% of the total 772 patients in 

our study. 

Given the high prevalence of self-reported anxiety mood disorders and sleep dysfunction in 

Patients with Parkinson's, benzodiazepines (including Diazepam) are often described as the first 

line of treatment for these patients. (Chen JJ, Marsh L. 2014; Chuang C, Fahn S. 2001) 

The study (Wu, C.-C et al. 2022) also found that statin use was associated with 19% reduced 

risk of Parkinson's disease patients. Our study showed a value of 112 or 14.5% of patients who 

used atorvastatin as therapy. Moreover, using statins for over 5 years significantly lowers the 

risk for Parkinson's disease. In general, statin use and specifically atorvastatin use was 

associated with a decreased risk of developing Parkinson's disease. 

Recent epidemiological studies have found that the risk of developing Parkinson's disease is 

reduced in people who use nonsteroidal analgesic therapy including acetylsalicylic acid. 
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Consequently, it has been hypothesized that they may delay or prevent the onset of Parkinson's 

disease. (Esposito, E et al. 2007) Perhaps we are on the cusp of a promising new career for 

NSAIDs especially in the prevention of neurodegenerative diseases and not for treating them. 

Indeed, it is very possible that NSAIDs will be ineffective once the pathological process has 

begun, pharmacological intervention should begin very early in the pre-symptomatic period, 

according to some experimental epidemiological evidence. (Chen, H, et al. 2003 Chen C.,Bazan 

N.G. 2005; Hernán, M.A et al. 2006) Through our analysis that we have done, we encountered 

these data from which it is shown that 339 or 43.9% of acetylsalicylic acid was used in patients 

who were already in different stages of development of the disease. 

Enalapril was associated with significantly reduced risk of MCI (Mild Cognitive Impairment) 

compared to other users of antihypertensive drugs, where out of 68 participants in the study 37 

patients, respectively 54% have used enalapril, and on the basis of the results we have concluded 

that out of 772 patients only 112, respectively 14.2% have used enalapril. This is a decrease 

compared to the study. (Solfrizzi, V et al.2013) 

In the study (Ping, F et al. 2020) we see that it remains inconclusive whether metformin plays 

a beneficial or harmful role in various neurodegenerative diseases, despite some compelling 

evidence suggesting its positive effect against age-related neurodegenerative diseases. The use 

of metformin therapy in our study was in 42 or 5.4% of patients, which is worth analyzing in 

depth in the future so that it can be more accurate whether it is a high or low use value. 

Metformin, as one of the first-line pharmacological agents for the treatment of type 2 diabetes, 

has increasing evidence for delaying aging in model organisms and reducing diseases associated 

with aging. (Soukas, A. A et al. 2019) 

Recent clinical studies have shown that low levels of vitamin B12 in serum and cerebrospinal 

fluid predict greater worsening of clinical progression of Parkinson's disease. (Christine, C. W 

et al.2018; Christine, C. W et al.) 

Findings from (Costantini, A et al.2013) suggest that vitamin B1 deficiency promotes neuronal 

death, leading to increased risk for PD, and supplementing with the same may improve 

pathological changes associated with PD. A clinical study on patients with Parkinson's disease 

found that high doses of vitamin B1 improve motor symptoms from 31.3% to 77.3% of the 

Unified Parkinson's Disease Assessment Scale (UPDRS) in patients with Parkinson's disease.  

The lack of various vitamins, including vitamins A, B, C, D, E and K, has been shown to be a 

vital risk factor for the onset of Parkinson's disease. Thus, proper intake of these vitamins can 

be considered a critical preventive measure against Parkinson's disease. Previous pre-clinical 

and clinical studies have shown that dietary supplementation of various vitamins can reduce the 

prevalence of Parkinson's disease and improve motor deficits and clinical changes associated 

with Parkinson's disease in the general population. (Sandeep, M et al. 2023) 

The last therapy used by patients involved in this study is vitamin therapy from 76 or 9.8% of 

patients. Even from the prior knowledge we know that vitamins are used to a large extent with 

or without the consultation of the doctor or pharmacist, because we always rely on vitamins 

help in general health. Some studies suggest that vitamin use may slow the development of 

neurodegenerative diseases, but we should always bear in mind that vitamin therapy plays an 

important role as therapeutic support, but are not a substitute for pharmacological treatments. 

 

Conclusion 

 

Furthermore, early diagnosis, early symptomatic treatment, and especially the introduction of 

neuroprotective therapies will improve the pharmacological management of Parkinson's and 

Alzheimer's disease. Like any retrospective study, this one has some limitations. It may be 

subject to measurement errors, including guesswork, classification or erroneous coding, as well 

as selection biases. Furthermore, our assessments were based primarily on data of existing 
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epidemiological studies, which limited the possibility to apply new or different diagnostic 

criteria. 
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