

[image: image1]
A randomized, double-blind, placebo-controlled clinical trial to evaluate pregabalin efficacy in the treatment of behavioral and psychological symptoms of dementia in patients with Alzheimer’s disease









 


	
	
CLINICAL TRIAL
published: 27 November 2024
doi: 10.3389/fnins.2024.1460325








[image: image2]

A randomized, double-blind, placebo-controlled clinical trial to evaluate pregabalin efficacy in the treatment of behavioral and psychological symptoms of dementia in patients with Alzheimer’s disease

Leyla Maleki1, Fatemeh Mohammadian2, Mahsa Panahishokouh3 and Niayesh Mohebbi1,4*


1Department of Clinical Pharmacy, Faculty of Pharmacy, Tehran University of Medical Sciences, Tehran, Iran

2Department of Psychiatry, Roozbeh Hospital, Tehran University of Medical Sciences, Tehran, Iran

3Department of Clinical Pharmacy, Faculty of Pharmacy, Isfahan University of Medical Sciences, Isfahan, Iran

4Research Center for Rational Use of Drugs, Tehran University of Medical Sciences, Tehran, Iran

Edited by
 Francisco Navarrete Rueda, Miguel Hernández University of Elche, Spain

Reviewed by
 Marcin Siwek, Jagiellonian University, Poland
 Cristiano Capurso, University of Foggia, Italy

*Correspondence
 Niayesh Mohebbi, nmohebbi@sina.tums.ac.ir 

Received 14 July 2024
 Accepted 11 November 2024
 Published 27 November 2024

Citation
 Maleki L, Mohammadian F, Panahishokouh M and Mohebbi N (2024) A randomized, double-blind, placebo-controlled clinical trial to evaluate pregabalin efficacy in the treatment of behavioral and psychological symptoms of dementia in patients with Alzheimer’s disease. Front. Neurosci. 18:1460325. doi: 10.3389/fnins.2024.1460325
 

Background: Behavioral and Psychological Symptoms of Dementia (BPSD) are common during Alzheimer’s disease and cause severe problems for patients and their caregivers.

Objectives: To assess the therapeutic efficacy of Pregabalin in comparison with a placebo in treating BPSD in patients with Alzheimer’s disease (AD) visiting the memory and cognition clinic of Roozbeh Psychiatric Hospital in Tehran, Iran.

Methods: A 12-week double-blind, randomized comparison of Pregabalin and placebo treatments was conducted in 53 patients with DSM-V diagnosis of dementia of Alzheimer’s type. They were randomly assigned to receive Pregabalin (doses: 50 titrated up to 300 mg/day) or a placebo. Clinical response was evaluated using the Neuropsychiatric Inventory (NPI), and the Behavioral Pathology in AD Rating Scale (BEHAVE-AD) scores compared with baseline. Side effects were also recorded carefully.

Results: Patients receiving Pregabalin had better outcomes in comparison with patients receiving a placebo regarding both NPI and BEHAVE-AD scores after 12 weeks (p-value = 0.009 for NPI and p-value = 0.003 for BEHAVE-AD). There was also a statistically significant decrease in the treatment group depression sub-score regarding NPI and BEHAVE-AD (respectively, p-value =0.000, 0.003). The caregiver burden sub-score of the NPI test was also lower in patients receiving pregabalin (p-value = 0.000). There was no statistically significant difference between the occurrence of adverse effects between the two groups (p-value = 1.00).

Conclusion: Pregabalin at a dose of 300 mg/day was well tolerated and associated with reductions in the severity and frequency of behavioral symptoms in patients with AD. Pregabalin could be considered a favorable choice for treating BPSD in adults with mild to moderate stages of Alzheimer ‘s-type dementia, considering its befitting safety profile.

Clinical trial registration: https://www.irct.ir/trial/52750, identifier IRCT20201201049553N1
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Introduction

Dementia is an umbrella term for several progressive diseases that affect cognitive and behavioral abilities and significantly interfere with everyday activities. The most common type of dementia is Alzheimer’s disease (AD), which accounts for 60–70% of cases (Patterson, 2018). Alzheimer’s disease currently affects 50 million people worldwide according to the World Health Organization (2017).

More than 90 percent of cases diagnosed with dementia experience neuropsychiatric symptoms in their behavior known as Behavioral and Psychological Symptoms of Dementia (BPSD). BPSD includes mood disorders (e.g., depression and anxiety), psychosis (e.g., delusions and hallucinations), behavioral agitation (e.g., aggression), and other symptoms (e.g., sleep disorders and eating disorders) (Patterson, 2018). The presence of BPSD is associated with increased care costs and impaired quality of life; therefore, it increases the overall burden of dementia on patients, caregivers, and society (Schneider et al., 2005). There are two main approaches to the management of BPSD: non-pharmacological and pharmacological; the latter is usually considered when the symptoms are severe and there is a risk of self-harm or harm to caregivers (Ballard et al., 2009).

Antipsychotics, antidepressants, and mood stabilizer drugs have been considered for controlling psychosis and behavioral agitation symptoms (Ballard et al., 2009). Among them, antipsychotics are the most commonly prescribed medications despite their frequent side effects (Pollock et al., 2007). Risperidone is the only drug approved for use for no longer than 6–12 weeks due to the increased risk of mortality (Schneider et al., 2005). Previous trials were conducted for the use of antidepressants, especially citalopram, for the treatment of BPSD, but due to associated risks (QT prolongation and late onset of action), it is not considered the best option (Pollock et al., 2007).

Trazodone, a serotonin antagonist and reuptake inhibitor, has shown benefits in controlling agitation and sleep disturbances in dementia patients, due to being sedative. Nevertheless, its use is often limited by side effects, such as orthostatic hypotension and sedation (Tariot et al., 2015).

Tiapride, a selective dopamine D2 receptor antagonist, is another drug used for controlling aggression and agitation in dementia patients. Studies have shown it is effective in reducing these symptoms with a quite favorable safety profile. However, like other antipsychotics, it carries a risk of adverse effects such as sedation and extrapyramidal symptoms, which limit its use (Benabarre et al., 2016).

A more recent development in the pharmacological management of agitation in Alzheimer’s disease (AD) is brexpiprazole, a serotonin–dopamine activity modulator. Brexpiprazole was approved by the FDA for treating agitation associated with Alzheimer ‘s-related dementia, representing a significant advancement due to its safer profile compared to other antipsychotics (Grossberg et al., 2023). Its efficacy in reducing agitation and psychotic symptoms, combined with a lower risk of sedation and extrapyramidal side effects, makes it a better option for managing BPSD than other medications (Yu et al., 2024).

Despite these advances, the use of antipsychotics in dementia treatment remains controversial due to the increased risk of premature death. This risk is usually higher with older antipsychotics such as haloperidol, which has been associated with the highest mortality rates among dementia patients. While risperidone is the only antipsychotic approved for short-term use in this population, it is also associated with a heightened risk of death, especially when used for longer periods. Therefore, the careful selection of pharmacological interventions is necessary in balancing efficacy with safety (Schneider et al., 2005).

There are also small trials conducted for other types of medications such as carbamazepine, prazosin, and diphenhydramine, but due to limited evidence and potential side effects, they are not being prescribed (Sink et al., 2005; Pollock et al., 2007; American Geriatrics Society, 1998). Therefore, choosing an appropriate treatment strategy in favor of the patient and caregiver is challenging in controlling BPSD (Sink et al., 2005).

Pregabalin is a ‘gabapentinoid’ and in NBN-2 terminology a ‘voltage-gated calcium channel blocker’ γ-aminobutyric acid (GABA) analog but exerts its action by binding to the α2-δ protein, an auxiliary subunit of presynaptic voltage-gated calcium channels. By reducing presynaptic calcium, the release of excitatory neurotransmitters such as glutamate and substance P also decreases. This reduction is hypothesized to reduce network excitability, potentially leading to anxiolytic, antiepileptic, and analgesic effects (Supasitthumrong et al., 2019). Pregabalin and its analog gabapentin have shown benefits for the improvement of BPSD in several studies. The clinical evidence for the efficacy of pregabalin in the treatment of BPSD is limited, but there are certain reasons why it might be effective in improving BPSD (Supasitthumrong et al., 2019). The anxiolytic and analgesic effects of pregabalin have made it a possible option for chronic pain control in these patients, which is a potential cause of BPSD in patients with dementia (Kim et al., 2008; Supasitthumrong et al., 2019). Considering the mentioned mechanisms of pregabalin in improving BPSD symptoms, this double-blind, placebo-controlled trial is designed to evaluate the efficacy of pregabalin in the treatment of BPSD in patients with AD.



Materials and methods

This was a double-blinded, placebo-controlled trial from July 2021 to January 2022 undertaken on patients referred to the memory and cognition clinic of Roozbeh Hospital, a referral center for psychiatry and neurology disorders affiliated with Tehran University of Medical Sciences (TUMS). The study was registered in the Iranian Registry of Clinical Trials (No. IRCT20201201049553N1). Patients 50 years old and older who have been diagnosed with AD based on the Diagnostic and Statistical Manual of Mental Disorders (DSM-V) were recruited for the study. All patients had a score of 24 to 10 on the Diagnostic and Statistical Manual of Mental Disorders (MMSE) and exhibited behavioral and psychological symptoms (BPSD) associated with dementia according to the Neuropsychiatric Inventory (NPI) and the Behavioral Pathology in AD Rating Scale (BEHAVE-AD) tests. Exclusion criteria included Parkinson’s disease, Lewy-body dementia, frontotemporal dementia, Pick disease, major psychological disorders, Multiple Sclerosis (MS), and a history of seizures or head trauma. Before participating, all patients or their caregivers signed an informed consent document approved by their study site’s Institutional Review Board. Patients were randomly assigned, in a 1:1 ratio with the random block randomization method, to 12 weeks of double-blind, flexible-dose treatment with Pregabalin (100–300 mg/day in two divided doses) or placebo groups. The patients assigned to the pregabalin group began treatment with 50 mg twice daily, which was increased to 100 mg twice daily at the end of the first week. Those assigned to placebo received the same number of pills with the same characteristics except for the active pharmaceutical ingredient. Both pregabalin and placebo were made by Sobhan Pharmaceutical Co. Cholinesterase inhibitors, memantine, and other medicines, including anticholinergics (up to 6 mg/day benztropine-equivalents), mood stabilizers (such as sodium valproate), selective serotonin reuptake inhibitors (SSRIs), antipsychotics, and melatonin, were permitted during the trial, and their dosage did not change unless there was a necessary indication. Information on the usage of these medications was recorded at baseline and analyzed to assess whether there were significant differences between the pregabalin and placebo groups in terms of concomitant pharmacotherapy. Patient compliance was assessed during the visits using the pill count method. To assess BPSD symptoms, including psychosis, agitation, aggression, and depression improvement, the scores for these symptoms were recorded and analyzed separately from either the NPI or BEHAVE-AD. Secondary measures included determining a total score for caregiver distress scores (the sum of caregiver distress scores for the NPI items, for outpatients). Patients were assessed in 3 visits: visit 0 (randomization), visit 1 (week 4), and visit 2 (week 12). Safety was assessed from spontaneous reports of treatment-emergent adverse events using the MedDRA dictionary, and from vital signs and physical examination by the clinician or reports by patients or their caregivers. A special form for reporting adverse events was designed and filled out by the clinician during each visit.

NPI and BEHAVE-AD were employed to assess BPSD. NPI is the main test designed for the assessment of behavioral functioning in 12 sub-domains, which include delusions, hallucinations, agitation/aggression, dysphoria, anxiety, euphoria, apathy, disinhibition, irritability/lability, aberrant motor activity, night-time behavioral disturbances, as well as appetite and eating abnormalities, BEHAVE-AD is another prominent test to assess BPSD and examines the mentioned domains. The questions are asked by patients’ caregivers, and based on a scale designed to determine the severity and frequency of symptoms, the scores of each part of both tests are determined, and the final score is determined from the sum of the different subsets (Cummings, 1997; Reisberg et al., 1997).


Statistical analysis

All patients with a baseline and at least one post-baseline score for the NPI Total were included in the last-observation-carried-forward (LOCF) analysis of mean change from baseline to endpoint. According to the results of the Kolmogorov–Smirnov test, all data have a normal distribution and parametric tests have been used. Continuous variables were analyzed using longitudinal analysis. To compare the basic characteristics of the studied patients at the beginning of the study, an independent sample t-test was used for quantitative variables, and qualitative variables were compared between two groups with Fisher’s exact test. In this study, all analyses were conducted SPSS1 for Windows version 26.0. A level of p < 0.05 was considered statistically significant.




Results

Overall, 56 patients were screened, of whom two were excluded due to meeting the exclusion criteria and refusing to sign the contest form, and 54 were randomized. One patient in the treatment group was withdrawn due to the withdrawal of consent. So, we had 28 patients in the treatment group and 25 patients in the placebo group (Figure 1).
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FIGURE 1
 Patients’ flow diagram.


Thus, 53 patients (29 females and 24 males) finally completed the trial. These were randomly assigned to the treatment (28 patients) or placebo (25 patients) groups. There were no statistically significant differences regarding the baseline characteristics between the two studied groups. Table 1 presents the demographic characteristics of the patients.



TABLE 1 Baseline demographic and characteristics of the studied patients.
[image: Table1]

Like other baseline characteristics, the two treatment groups had no different NPI. Total (p-value =0.87), BEHAVE-AD (p-value =0.49), NPI.Psychosis (p-value =0.65), NPI.agitation (p-value =0.07), NPI.aggression (p-value =0.09), NPI.depression (p-value =0.06), NPI.caregiver (p-value =0.2) BEHAVE-AD.psychosis (p-value =0.9), BEHAVE-AD.agitation (p-value =0.06), BEHAVE-AD.aggression (p-value =0.88), and BEHAVE-AD.depression (p-value =0.3) score using the Independent Samples T-test at baseline.

Table 2 shows no significant differences between the two groups for all medications except for anti-psychotics. Due to the small sample size, the difference in outcomes was evaluated by a multivariate longitudinal analysis. Based on the results of the longitudinal model, the use of antipsychotics did not have any significance on the mean difference of total score of NPI, but had a significance in the mean difference of total score of behave-AD resulting in 8.91 higher score in patients taking anti-psychotics compared to patients not taking anti-psychotics. These findings somehow also show that the patients receiving anti-psychotics showed more behavioral symptoms, based on the same test, receiving Pregabalin versus Placebo had a significant difference in NPI and Behave-AD total scores, indicating that patients who received Pregabalin had lower scores in both tests (5.8 and 11.5 respectively) (Table 3), The results for week 4, week 12 (as the time factor) age and treatment group has been further discussed with details in the article.



TABLE 2 Concomitant pharmacotherapy analysis.
[image: Table2]



TABLE 3 Comparison of mean difference with longitudinal analysis.
[image: Table3]

A paired t-test was done to assess the pre and post-treatment effects both in treatment and control groups. This analysis was followed by conducting a longitudinal multivariate analysis of the data to determine the effect of time and treatment on outcomes, specifically sub-scores of both the Behave-AD and NPI tests (Table 4).



TABLE 4 Analysis for paired data, at time 0 versus 12 weeks for treatment and control groups.
[image: Table4]

Regarding the longitudinal analysis, patients receiving Pregabalin had better outcomes in comparison with patients receiving placebo regarding both NPI and BEHAVE-AD scores after 12 weeks (p-value = 0.009 for NPI and p-value = 0.003 for BEHAVE-AD). There was also a statistically significant decrease in the treatment group depression sub-score regarding NPI and BEHAVE-AD (respectively, p-value =0.000, 0.003) (Table 3). The caregiver burden sub-score was also assessed with NPI and was lower in patients receiving pregabalin (p-value = 0.000).

According to the results of Table 3, the overall scores of the BEHAVE-AD and NPI tests have changed over time in the whole population. It also shows that the patients in the treatment group have a lower score on both tests compared to the control group.


Safety

In the 12 weeks of the trial, 16 adverse events were reported and assessed based on the WHO causality assessment system (World Health Organization, 2013). There was no incidence of serious adverse events, and no adverse events caused withdrawal. The highest grade of adverse event reported was grade 3 according to the CTCAE grading system (National Cancer Institute, 2017).

There were 10 adverse events, including constipation, dizziness, gait disturbance, headache, nausea, facial edema, and blurred vision, reported in the treatment group, and 6 adverse events, including dizziness, headache, peripheral neuropathy, and weight gain, in the control group. There was no statistically significant difference between the manifestations of adverse events between the two groups (p-value = 1.00).




Discussion

AD is a neurodegenerative disease with progressive and severe dementia along with neuropsychiatric symptoms. Some common drug options are used to improve behavioral symptoms. Based on various studies, gabapentinoids have shown positive effects in the treatment of mental and behavioral symptoms of dementia (Supasitthumrong et al., 2019). Among them, pregabalin is safe and prescribed for the management of anxiety and pain in the elderly based on case reports and meta-analyses (Kim et al., 2008; Supasitthumrong et al., 2019). There are limited clinical studies regarding the effect of this drug on the improvement of patients’ neuropsychiatric symptoms of dementia. The present study is a clinical trial to evaluate the potential of pregabalin to improve BPSD in AD patients, which was developed on two parallel treatment groups characterized as randomized, double-blind, and placebo-controlled.

Our results demonstrated that patients with mild to moderate AD with BPSD receiving Pregabalin showed statistically significant improvement in BPSD after 3 months of treatment. The clinical evidence of these findings can be underlined by the improvements seen in the measurement of NPI and BEHAVE-AD scores in the pregabalin group compared to the placebo. The depression sub-score of these tests also decreased. The adverse events in the treatment group in this study were similar to those in the placebo group.

In connection with the interpretation of the above results, the details of the results are discussed and compared with similar studies. According to a study that assessed the results of 15 case studies on the effects of gabapentinoid drugs on the psychological and behavioral symptoms of dementia, most patients with Alzheimer’s disease or vascular dementia treated with at least 200–1,200 mg of pregabalin had a significant improvement in psychological symptoms. The researchers of this study believe that due to the extensive side effects of drugs such as carbamazepine, citalopram, and risperidone, gabapentinoid drugs can be a suitable option for the elderly with this disorder. Like our study, in this study as well, in terms of safety, there was no significant difference between the adverse events observed in the treatment and placebo groups (p-value = 1.00) (Supasitthumrong et al., 2019).

The results of a retrospective study regarding the effectiveness of pregabalin in improving the psychological and behavioral symptoms of patients with neurocognitive disorders (including Alzheimer’s) showed that pregabalin could be considered as an alternative to benzodiazepines for anxiety disorders in these patients. The limitations of this study include the small sample size and its retrospective nature (Novais et al., 2019). Nevertheless, considering the positive effect of pregabalin in reducing the anxiety symptoms of patients, the positive outcome of this study regarding the use of pregabalin can be considered consistent with the results of our study.

Various studies, including systematic reviews and case reports, have pointed to the potential benefits of gabapentin in the treatment of BPSD (Kim et al., 2008; Tampi et al., 2012; Cooney et al., 2013). Such as a clinical trial study conducted on AD patients with BPSD symptoms. The results consistent with our study suggest pregabalin as a potential treatment option for BPSD (Supasitthumrong et al., 2019).

Several studies have analyzed the factors affecting caregiver burden in dementia patients. The severity of BPSD is one of the most prominent factors in increasing the burden on caregivers. Based on a longitudinal analysis conducted on 720 dementia patients over 3 years, neuropsychiatric symptoms are one of the factors affecting caregivers’ burden (Connors et al., 2020). The results of our study showed that the burden score of NPI caregivers in the treatment group decreased along with the decrease of the NPI score in patients, which is consistent with the results of this study.

We found that pregabalin at a dose of 300 mg/day was well tolerated and associated with reduced severity and frequency of behavioral symptoms in subjects with dementia. Pregabalin could be considered a favorable choice for treating BPSD in adults with mild to moderate dementia of the AD type considering its befitting safety profile.
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