
Review Psikiyatride Güncel Yaklaşımlar-Current Approaches in Psychiatry 2026; 18(4):1595-1605 
doi: 10.18863/pgy.1870960 

 

 

Use of Citicoline in Aging Process and 
Cognitive Impairment: A Systematic Review 
of Current Clinical Evidence  
Yaşlanma Süreci ve Bilişsel Bozukluklarda Sitikolin Kullanımı: 
Güncel Klinik Kanıtların Sistematik Derlemesi 

 Mustafa Kurt1,  Ali Taşdemir2 
1Karadeniz Technical University, Trabzon 
2Adana Dr. Ekrem Tok Mental Health and Diseases Hospital, Adana 

 
ABSTRACT 
Citicoline (CDP-choline) has long been studied as a potential agent for the treatment of cognitive disorders due to 
its role in cell membrane phospholipid synthesis, its neurotransmitter-modulating effects, and its neuroprotective 
properties. Conducted in accordance with the PRISMA 2020 guidelines, this systematic review aims to evaluate 
the current clinical evidence regarding the use of citicoline in older adults and those with cognitive impairment. 
The literature search was limited to studies published between 2010 and 2025 in the PubMed, Scopus, Web of 
Science, and Cochrane databases. Randomized controlled trials involving human participants, as well as 
prospective and retrospective observational studies, were included in the review. Of the 58 articles whose full 
texts were evaluated for eligibility, 16 studies that met the final inclusion criteria were included in the systematic 
review. In several studies, citicoline was associated with measurable changes in cognitive domains such as 
memory, attention, and executive function. These effects were particularly evident in mild cognitive impairment 
and vascular cognitive impairment. The results lack consistency across studies, and there is significant 
heterogeneity in terms of sample size, follow-up duration, and methodological quality. While current evidence 
suggests that citicoline may be considered a potential supportive agent for age-related cognitive decline and 
early-stage cognitive impairment, larger-scale, double-blind, and methodologically robust randomized controlled 
trials are needed to draw definitive conclusions regarding its efficacy.   
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ÖZ 
Sitikolin (CDP-kolin), hücre membranı fosfolipid sentezindeki rolü, nörotransmitter düzenleyici etkileri ve 
nöroprotektif özellikleri nedeniyle bilişsel bozuklukların tedavisinde potansiyel bir ajan olarak uzun süredir 
araştırılmaktadır. Bu sistematik derlemenin amacı, yaşlı bireylerde ve bilişsel işlev bozukluklarında sitikolin 
kullanımına ilişkin güncel klinik kanıtları PRISMA 2020 rehberine uygun biçimde değerlendirmektir. Literatür 
taraması PubMed, Scopus, Web of Science ve Cochrane veri tabanlarında 2010–2025 yılları arasında yayımlanan 
çalışmalarla sınırlandırılmıştır. İnsan katılımcılarla yürütülen randomize kontrollü çalışmalar ile prospektif ve 
retrospektif gözlemsel çalışmalar derlemeye dahil edilmiştir. Uygunluk açısından tam metni değerlendirilen 58 
makaleden nihai olarak dahil edilme kriterlerini karşılayan 16 çalışma sistematik derlemeye alınmıştır. İncelenen 
çalışmaların bir bölümünde sitikolin kullanımının bellek, dikkat ve yürütücü işlevler gibi bilişsel alanlarda ölçülebilir 
değişikliklerle ilişkili olduğu bildirilmiş; bu bulgular özellikle hafif bilişsel bozukluk ve vasküler bilişsel bozukluk 
olgularında daha belirgin görülmüştür. Sonuçlar çalışmalar arasında tutarlılık göstermemekte olup, örneklem 
büyüklüğü, izlem süresi ve metodolojik kalite açısından belirgin heterojenlik mevcuttur. Mevcut kanıtlar, sitikolinin 
yaşa bağlı bilişsel gerileme ve erken evre bilişsel bozukluklarda potansiyel bir destekleyici ajan olarak 
değerlendirilebileceğine işaret etmekle birlikte, etkinliğine ilişkin kesin çıkarımlar yapılabilmesi için daha geniş 
örneklemli, körleme içeren ve metodolojik açıdan güçlü randomize kontrollü çalışmalara ihtiyaç bulunmaktadır.  
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Introduction 
As life expectancy increases worldwide, the demographic structure of societies is changing, and the 
proportion of the elderly population is rising rapidly. According to World Health Organization data, the 
number of people aged 60 and older worldwide is projected to double by 2050 (WHO 2024a). Biological 
aging is not merely the passage of time but a progressive process of functional decline characterized by 
the weakening of cellular repair mechanisms and the accumulation of cellular damage (Hou et al. 2019). In 
the brain, one of the organs most affected by this process, a decrease in neuronal plasticity and the loss 
of synaptic connections pave the way for neurodegenerative processes (Mattson and Arumugam 2018). 
The decline in cognitive function associated with aging is a significant public health issue that directly 
affects both quality of life and mental health. Mild cognitive impairment (MCI), Alzheimer’s disease, and 
other neurodegenerative dementias are increasingly prevalent in the elderly population; however, current 
pharmacological treatments demonstrate limited efficacy (WHO 2024b). Consequently, interest in agents 
with neuroprotective, anti-inflammatory, and cholinergic system-supporting properties is growing.  

Phospholipids are the fundamental components of cell membranes and ensure the maintenance of cellular 
integrity through continuous renewal (Lozano 1993). Among these, phosphatidylcholine plays a critical role 
in both maintaining membrane structure and regulating inflammatory processes (Cavalu et al. 2024). 
Citicoline is a natural intermediate involved in phosphatidylcholine synthesis; it also plays a role in choline 
biosynthesis, thereby increasing acetylcholine synthesis and enhancing cholinergic neurotransmission 
(Qureshi and Endres 2010, Grieb et al. 2016). Citicoline, which plays a role in phospholipid biosynthesis, is 
attracting attention as a potential therapeutic candidate for age-related cognitive decline and certain 
mental disorders. The cholinergic system plays a central role in regulating cognitive functions, mood, and 
behavior (Dulawa and Janowsky 2019). Dysfunctions in this system contribute to the pathophysiology of 
various neurodegenerative and psychiatric disorders, particularly Alzheimer’s disease (Ferreira-Vieira et 
al. 2016). In recent years, the limited efficacy of conventional pharmacotherapies in psychiatric disorders 
has increased interest in agents targeting neuroinflammation control and neuroprotection (Cavalu et al. 
2024). In this context, phospholipid precursor compounds such as citicoline are considered promising 
therapeutic options for both maintaining neurotransmitter balance and preserving cellular integrity 
(Secades and Gareri 2022). 

Citicoline, an endogenous choline compound classified as a nootropic and psychostimulant (WHO 
Collaborating Centre for Drug Statistics Methodology 2026), was first identified by Eugene Kennedy in the 
1950s and has been associated in the literature with the “Kennedy pathway” (Secades and Gareri 2022). 
Subsequent experimental and clinical studies suggest that citicoline may support cholinergic and 
monoaminergic neurotransmission, contribute to the maintenance of neuronal integrity through 
membrane phospholipid metabolism, and demonstrate potential neuroprotective effects, particularly in 
models of ischemia and neurodegeneration (Jasielski et al. 2020). In this context, citicoline has been 
introduced into clinical use as a nootropic and neuroprotective agent in some European and Asian 
countries (Secades and Gareri 2022). Since the 2000s, citicoline has also been evaluated as a dietary 
supplement due to its low toxicity profile and good tolerability. In 2009, it was recognized by the FDA as a 
“Generally Recognized as Safe (GRAS)” compound (Kyowa 2009), and in 2014, it was approved as a food 
ingredient by the European Food Safety Authority (EFSA) (EFSA Panel on Dietetic Products, Nutrition and 
Allergies (NDA) 2013, European Commission 2014). These developments have established citicoline not only 
as a classical pharmacological agent but also as a supportive food ingredient (Grieb 2015). 

Biochemically, citicoline is a mononucleotide composed of ribose, cytosine, pyrophosphate, and choline 
(Secades and Gareri 2022). This molecule, which can be obtained both through diet and synthesized 
endogenously, plays a key role in the biosynthesis of phosphatidylcholine, which is critical for maintaining 
and repairing neuronal membrane integrity (Cavalu et al. 2024). Upon reaching the brain, citicoline 
undergoes hydrolysis to yield cytidine and choline; while choline is utilized in acetylcholine synthesis or for 
the re-synthesis of phosphatidylcholine, cytidine is converted into uridine and re-enters the nucleotide 
cycle (Mishra et al. 2023). When administered orally or parenterally, citicoline is a rapidly absorbed 
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compound; it demonstrates high bioavailability, with its metabolites entering the systemic circulation and 
reaching target tissues (Jasielski et al. 2020). It has a lower toxicity potential compared to choline 
(Synoradzki and Grieb 2019).  In clinical studies, it has generally been administered at a dose range of 500–
2000 mg/day (Grieb et al. 2016). Experimental models of ischemia and neurodegeneration show that 
citicoline suppresses the neuroinflammatory response by limiting microglial and astrocyte activation 
(Grieb 2015, Cavalu et al. 2024). Evidence suggests that this effect is mediated through inhibition of the 
NF-κB signaling pathway and reduction of proinflammatory cytokines such as TNF-α, IL-1β, and IL-6. 
Furthermore, citicoline may preserve blood–brain barrier integrity by reducing the expression of vascular 
adhesion molecules (Zhang et al. 2020). Studies suggest that citicoline, which supports cognitive functions 
by increasing acetylcholine synthesis at the level of the cholinergic system (Sbardella et al. 2020), may 
indirectly suppress inflammatory responses via pathways associated with the α7 nicotinic acetylcholine 
receptor (Youssef et al. 2021). Findings demonstrate that it increases dopamine levels (Qureshi and Endres 
2010, Jasielski et al. 2020) and stimulates SIRT1 expression (Turana et al. 2021), although data from human 
studies are still limited. Its regulatory effects on serotonergic, noradrenergic, GABAergic, and 
glutamatergic systems also point to citicoline’s broad-spectrum neuromodulatory properties. 

Although previous reviews examining the effects of citicoline on cognitive impairments exist in the 
literature, it is observed that a significant portion of these studies focus on specific subtypes of dementia 
(e.g., Alzheimer’s disease or vascular dementia) or address methodological quality assessments only to a 
limited extent. This systematic review aims to evaluate recent clinical studies published between 2010 and 
2025 within a broader framework that encompasses age-related cognitive decline, mild cognitive 
impairment, and various subtypes of dementia. Accordingly, the objective of this study is to systematically 
examine the potential effects of citicoline on cognitive functions, its safety profile, and its potential role 
in clinical practice, while also considering the methodological characteristics of the available evidence. 

Method 
This systematic review was conducted to evaluate the therapeutic effects of citicoline in older adults with 
cognitive impairment. The literature search was conducted in accordance with the Preferred Reporting 
Items for Systematic Reviews and Meta-Analyses (PRISMA 2020) guidelines. The primary databases used 
were PubMed, Scopus, Web of Science, and Cochrane. The literature search was completed on December 
15, 2025. The search strategy included an English language filter, and the study design was limited to 
“human studies.” The full search string used across all databases is as follows: (“citicoline” OR “CDP-
choline”) AND (“memory” OR “cognition” OR “dementia” OR “mild cognitive impairment” OR “Alzheimer’s 
disease” OR “vascular dementia”). To ensure the study reflects current clinical data, articles published in 
2010 and later were included in the review. The research question, inclusion/exclusion criteria, and 
analytical approach for the review were determined prior to the start of the study. 

The inclusion criteria are as follows: (a) Randomized controlled trials or prospective or retrospective 
observational studies involving human participants, (b) Studies evaluating the cognitive effects of 
citicoline (memory, attention, executive functions, etc.) as a primary or secondary outcome, (c) Publication 
in peer-reviewed journals, (d) Availability of the full text. Exclusion criteria include: (a) Animal studies and 
in vitro experiments, (b) Reviews, meta-analyses, letters to the editor, case reports, and conference 
abstracts, (c) Studies lacking sufficient methodological data (e.g., single-arm designs without a control 
group, interventional studies with unclear randomization procedures) or those for which the full text is 
unavailable. 

The literature search and study selection process were conducted independently by two researchers; any 
disagreements arising during the evaluation of titles/abstracts and full texts were resolved through 
consensus. The methodological quality and risk of bias of the included studies were analyzed using 
standard assessment tools appropriate for the study design. The Cochrane Risk of Bias Tool version 2 (RoB 
2) was applied for randomized controlled trials, and the Newcastle–Ottawa Scale (NOS) was used for 
prospective and retrospective observational studies. The risk of bias assessment was performed 
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independently by two researchers, and the results were synthesized qualitatively. Due to clinical and 
methodological heterogeneity among the studies, the quality assessment results were used to guide the 
interpretation of findings rather than for numerical meta-analytic weighting. No pre-registered protocol 
existed for this study; the review was designed as a systematic review aiming to provide a comprehensive 
and exploratory synthesis of current clinical evidence. 

Results 
A literature search conducted between 2010 and 2025 using the keywords (“citicoline” OR “CDP-choline”) 
AND (“memory” OR “cognition” OR “dementia” OR “mild cognitive impairment” OR “Alzheimer’s disease” OR 
“vascular dementia”) yielded a total of 760 records from the databases: PubMed (n = 120), Scopus (n = 287), 
Web of Science (n = 228), and Cochrane (n = 125). Due to high overlap among the databases, 548 duplicate 
records were removed after duplication checks, and the remaining 212 records were screened at the title 
and abstract level. As a result of the preliminary screening, 148 studies—including animal studies, in vitro 
experiments, review articles, and those lacking cognitive outcomes—were excluded. Full-text access was 
sought for the remaining 64 studies; the full texts of 6 studies could not be obtained. Of the 58 articles 
evaluated for eligibility based on their full text, 42 studies were excluded due to lack of randomization 
(n=18), absence of a control group (n=11), lack of a cognitive outcome measure (n=9), and inadequate 
methodological reporting (n=4). As a result, 16 studies were included in the systematic review for a 
qualitative synthesis (Figure 1). 

 
Figure 1. PRISMA flow chart  

The general characteristics of the included studies, patient demographics, and treatment regimens are 
summarized in Table 1; the results of the risk of bias and methodological quality analyses conducted by 
independent reviewers are summarized in Table 2. 
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Table 1. Characteristics and key findings of the clinical trials included in the systematic review 
Author (Year) Type of Study Sample size (n) Diagnosis Therapeutic dose Time Measures/Key Findings 
Gavrilova et al. 
(2011) 

Open-label clinical 
trial 

20 Amnestic-type 
mild cognitive 
impairment 

Citicoline 2000 mg/day 3 months A significant improvement 
in cognitive function 

McGlade et al. 
(2012) 

Randomized, 
Double-Blind, 
Placebo-Controlled 

60 Healthy middle-
aged women 

Citicoline 250-500 
mg/day 

28 days A significant improvement 
in attention performance 

Alvarez-Sabín et 
al. (2013) 

Randomized, 
open-label 

347 Post-stroke 
patients 

Citicoline 1000 mg/day 12 
months 

Prevented cognitive 
decline and enhanced 
functional independence 

Cotroneo et al. 
(2013) IDEALE 

Multicenter 
prospective 

349 (264 
treatment, 84 
control) 

Vascular 
cognitive 
impairment 

Citicoline 1000 mg/day 9 months Increase in MMSE scores 
and cognitive improvement 

Li et al. (2016) Randomized, 
Double-Blind, 
Placebo-Controlled 

81 (41 treatment, 
40 control) 

Mild cognitive 
impairment in 
Parkinson's 
disease 

Citicoline 600 mg/day 18 
months 

MoCA, SCOPA; Delay in 
the rate of cognitive 
decline 

Castagna et al. 
(2016) – 
CITIRIVAD 

Retrospective 
case-control 

174 (92 
combination, 82 
control) 

Alzheimer's / 
mixed dementia 

Rivastigmine ± 
Citicoline 1000 mg/day 

6 months MMSE; Slowed cognitive 
decline in the combination 
group 

Gareri et al. 
(2017) 
CITICHOLINAG
E 

Retrospective 
case-control 

448 (251 
combination, 
197 control) 

Alzheimer's AChEI ± Citicoline 
1000 mg/day 

9 months Increased MMSE scores in 
the combination treatment 
group 

Gareri et al. 
(2020) CITIMEM 

Retrospective 126 (68 
combination, 58 
control) 

Alzheimer's / 
mixed dementia 

Memantine ± Citicoline 
1000 mg/day 

12 
months 

Increased MMSE scores in 
the combination treatment 
group 

Castagna et al. 
(2021a)  
CITIMERIVA 

Retrospective 104 (41 triple 
therapy, 63 dual 
therapy) 

Alzheimer's Memantine + 
Rivastigmine ± 
Citicoline 1000 mg/day 

12 
months 

MMSE; Cognitive 
improvement in the 
adjunctive citicoline group 

Castagna et al. 
(2021b) 

Retrospective 92 Alzheimer's / 
mixed dementia 

AChEI + Memantine ± 
Citicoline 1000 mg/day 

12 
months 

Preservation of MMSE 
scores in the citicoline 
group 

Selezneva et al. 
(2021) 

Prospective 82 ApoE4-positive 
individuals with 
pre-dementia 

Citicoline 1000 mg/day 3 months The ApoE4 allele may 
diminish the efficacy of 
citicoline 

Nemkova et al. 
(2021) 

Randomized 
placebo-controlled 

54 (26 treatment, 
28 placebo) 

Mild cognitive 
impairment 

Citicoline 1000 mg/day 1 month Enhancement in memory, 
attention, and verbal 
fluency 

Nakazaki et al. 
(2021) 

Randomized 
placebo-controlled 

54 (26 treatment, 
28 placebo) 

Healthy older 
adults 

Citicoline 500 mg/day 3 months Improvement in general 
and episodic memory 

Shchepankevich 
et al. (2023) 

Open-label 
prospective 

32 Vascular mild 
cognitive 
impairment 

Citicoline 500 mg/day 3months MoCA; Improvement in 
attention, short-term 
memory, and executive 
functions 

Almeria et al. 
(2023) 

Prospective 81 Mild cognitive 
impairment 

Citicoline 1000 mg/day 12 
months 

Improvement in MoCA 
scores 

Gareri et al. 
(2024) 

Retrospective, 
multi-center 

295 Alzheimer's / 
mixed dementia 

Citicoline 1000 mg/day 
(combination therapy 
with memantine or an 
AChEI plus memantine) 

12 
months 

Increased MMSE scores 
and reduction in 
depression scores 

AChEI: Acetylcholinesterase inhibitor, MCI: Mild cognitive impairment, MMSE: Mini-Mental State Examination, MoCA: Montreal Cognitive Assessment, SCOPA: Scales of Outcomes 
in Parkinson’s disease  
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Table 2. Assessment of bias risk and quality of included studies 
A. Randomized 
Controlled Trials 
(Cochrane RoB 2) 

Randomization 
process 

Blinding Missing 
outcome data 

Measurement 
of outcome 

Selection 
of reported 
result 

Overall 
risk 

McGlade et al. 
(2012)  
(Double-Blind) 

Low risk Low risk Low risk Low risk Low risk Low risk 

Li et al. (2016) 
(Double-Blind) 

Low risk Low risk Low risk Low risk Low risk Low risk 

Nakazaki et al. 
(2021)  
(Double-Blind) 

Low risk Low risk Low risk Low risk Low risk Low risk 

Nemkova et al. 
(2021) (Controlled) 

Some concerns Some 
concerns 

Low risk Low risk Low risk Some 
concerns 

Alvarez-Sabín et al. 
(2013) (Open-label) 

Low risk High risk Low risk High risk Low risk High risk 

Gavrilova et al. 
(2011) (Open-label) 

Some concerns High risk Low risk High risk Low risk High risk 

B. Observational and Retrospective 
Studies (Newcastle-Ottawa Scale - 
NOS) 

Selection Comparability Outcome Total Score Quality 

Almeria et al. (2023) **** ** *** 9 High 
Cotroneo et al. (2013) **** * ** 7 Good 
Selezneva et al. (2021) *** * ** 6 Fair 
Castagna et al. (2016) *** * ** 6 Fair 
Gareri et al. (2024) *** - ** 5 Poor 
Gareri et al. (2017) *** - ** 5 Poor 
Gareri et al. (2020) *** - ** 5 Poor 
Castagna et al. (2021a) *** - ** 5 Poor 
Castagna et al. (2021b) *** - ** 5 Poor 
Shchepankevich et al. (2023) ** - ** 4 Poor 

The risk of bias and methodological quality were independently assessed by two reviewers using the Cochrane Risk of Bias 2 tool and the Newcastle-
Ottawa Scale. Disagreements were resolved through consensus.. 

Discussion 
Clinical studies conducted in healthy older adults with age-related memory impairment have reported 
mixed findings regarding the effects of citicoline use on cognitive performance. In a 12-week study 
conducted by Nakazaki et al. (2021), statistically significant changes in general memory and episodic 
memory performance were reported in individuals taking 500 mg of citicoline daily. Similarly, in a 
randomized controlled trial conducted by McGlade and colleagues (2012), it was reported that a 250–500 
mg/day citicoline supplement provided superior effects on attention performance compared to placebo. 
However, the short duration of these studies and their limited sample sizes limit the generalizability of the 
findings. 

These findings are also consistent with some previous studies that, while not meeting the inclusion 
criteria, provide supporting evidence. For example, a study based on magnetic resonance spectroscopy 
reported that citicoline supplementation increases choline levels in the brain and may modulate 
biochemical markers associated with certain early-stage cognitive changes (Świątkiewicz and Grieb 2023). 
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Additionally, in a double-blind randomized trial conducted in healthy adults aged 50–85, administration of 
2000 mg/day of citicoline was shown to be associated with statistically significant improvements in short- 
and long-term memory tests (Spiers et al. 1996). Similarly, positive results have been reported regarding 
the effects of citicoline use at doses of 500–1000 mg/day on verbal and visual memory performance in 
older adults without a diagnosis of dementia (Alvarez et al. 1997). However, the methodological 
heterogeneity of these studies and their use of different cognitive measures make it difficult to directly 
compare the findings. 

Clinical studies evaluating the effects of citicoline across the spectrum of mild cognitive impairment (MCI) 
and dementia report findings suggesting improvement in certain cognitive domains; however, they 
indicate that results are inconsistent across studies. The current data, derived from various clinical 
settings where citicoline was used both as monotherapy and as an adjunctive treatment, exhibit significant 
heterogeneity in terms of sample size, follow-up duration, and methodological quality. 

Early-stage studies with small sample sizes conducted in patients with MCI suggest that short-term use of 
citicoline may be associated with measurable changes in certain cognitive domains. Gavrilova et al. (2011) 
reported that the use of 1000 mg of oral citicoline twice daily for 90 days in 20 patients diagnosed with 
amnestic-type MCI was associated with improvements in general cognitive performance and attention. 
Similarly, in a randomized controlled trial by Nemkova and colleagues (2021), statistically significant 
improvements were observed in various cognitive domains—including memory, attention, mental speed, 
and executive functions—in 26 patients who received 500 mg of citicoline twice daily for one month.  

Findings regarding the efficacy of citicoline in the population with vascular cognitive impairment present 
a heterogeneous picture, a situation largely attributable to differences in study designs. In a placebo-
controlled, randomized study by Cohen et al. (2003), administering 500 mg of citicoline twice daily for 12 
months to 30 patients diagnosed with vascular dementia did not demonstrate superiority over placebo in 
terms of cognitive performance; however, it was emphasized that the treatment was well-tolerated with 
long-term use. In contrast, in the IDEALE study—which had a larger sample size but an observational 
design—Cotroneo and colleagues (2013) reported that citicoline use in 349 patients with mild vascular 
cognitive impairment was associated with small but statistically significant increases in Mini-Mental State 
Examination (MMSE) scores over a 9-month follow-up period. When these two studies are evaluated 
together, it becomes clear that randomized controlled data do not provide strong evidence regarding the 
effect of citicoline on vascular dementia, while observational findings, although suggesting a potential 
benefit particularly in early-stage vascular cognitive impairment, should be interpreted with caution 
regarding causal inferences. 

In a long-term study conducted on patients with post-stroke vascular cognitive impairment, Alvarez-Sabín 
and colleagues (2013) reported that patients who received 1,000 mg of citicoline daily for 12 months 
experienced more limited cognitive decline in the areas of attention, executive function, and temporal 
orientation, and that their functional independence was better preserved. However, the results of this 
study suggest that citicoline may be associated with cognitive stabilization following vascular damage 
rather than having a direct cognitive-enhancing effect. 

Open-label and observational studies similarly provide limited but supportive findings. Shchepankevich et 
al. (2023) reported that the use of citicoline in patients diagnosed with vascular MCI was associated with 
positive changes in attention, short-term memory, and executive function. In a prospective observational 
study by Almeria and colleagues (2023), the use of citicoline in individuals with cerebrovascular disease 
was found to be associated with a reduced risk of cognitive decline. 

In cases of Alzheimer’s disease and mixed-type dementia, citicoline has primarily been evaluated as an 
adjunct to standard anti-dementia treatments. Studies conducted in this field, largely stemming from the 
same line of research, suggest that the use of citicoline in combination with cholinesterase inhibitors 
and/or memantine may slow the rate of cognitive decline (Castagna et al. 2016; Gareri et al. 2017; Gareri et 
al. 2020; Castagna et al. 2021a; Castagna et al. 2021b). In these studies, which were conducted using 
different combination protocols and follow-up periods, it was reported that MMSE scores were better 
preserved in groups receiving citicoline, and in some cases, slight improvements were observed. 
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Furthermore, recent multicenter data suggest that citicoline may positively affect not only  cognitive 
domains but also on clinically meaningful secondary outcomes such as mood and activities of daily living 
(Gareri et al. 2024). However, the fact that a significant portion of the current evidence is based on open-
label designs necessitates cautious causal inferences; it highlights the need for randomized controlled 
trials with blinding to more clearly demonstrate the additional benefit of citicoline in adjunctive dementia 
treatments. 

The potential effects of citicoline in neurodegenerative diseases are not limited to Alzheimer’s disease. In 
a randomized controlled trial conducted by Li and colleagues (2016) in patients with mild cognitive 
impairment associated with Parkinson’s disease, it was demonstrated that adding citicoline to standard 
treatment slowed the rate of cognitive decline and resulted in a significant improvement in MoCA scores. 
This finding suggests that citicoline may play a supportive role in neurodegenerative conditions where 
dopaminergic system dysfunction is a primary factor. In a study by Selezneva and colleagues (2021) 
examining the effect of genetic susceptibility on treatment response, it was reported that the effect of 
citicoline in slowing cognitive decline may be more limited in individuals carrying the ApoE ε4 allele. These 
findings suggest that personalized and combination treatment approaches should be evaluated to 
enhance the efficacy of citicoline in high-risk patient groups. 

Our findings are generally consistent with the existing literature on the effects of citicoline on cognitive 
function. Systematic reviews published by Piamonte et al. (2020) and Bonvicini et al. (2023) highlight that 
citicoline demonstrates more consistent positive effects, particularly in the areas of vascular cognitive 
impairment and post-stroke cognitive recovery; conversely, the results reported for Alzheimer’s disease 
are noted to be heterogeneous and limited. Our review re-evaluates these observations in light of more 
recent clinical data (2024–2025), highlighting the decisive role of methodological quality and risk of bias 
on the results. In this context, it is suggested that a significant portion of the previous positive findings 
regarding the clinical efficacy of citicoline were derived from studies of low-to-moderate methodological 
quality, implying that the generalizability of these results may be limited. 

In most clinical trials conducted in elderly individuals and populations with cognitive impairment, citicoline 
treatment has been reported to be well tolerated. No serious adverse events were reported during the 6–
12-month follow-up period in the CITIRIVAD, CITIMEM, and IDEALE studies. The most commonly reported 
side effects were mild gastrointestinal discomfort, transient headaches, and restlessness—non-specific 
symptoms—and situations requiring discontinuation of treatment were rare. These findings are consistent 
with previous pharmacological safety data. In studies conducted in healthy volunteers and large patient 
cohorts, the incidence of adverse events associated with oral citicoline administration was reported to be 
low and predominantly mild in severity. A significant limitation of the current clinical findings is that the 
vast majority of studies had short- or medium-term (mostly 3–12 months) follow-up periods. This limits the 
safety conclusions regarding the long-term use of citicoline, particularly in elderly populations and those 
with high comorbidity. Therefore, findings regarding the long-term safety profile of citicoline should be 
interpreted with caution, and the need for longer-term, prospective studies in this area should be 
emphasized. While current data suggest that citicoline is a well-tolerated agent in the short and medium 
term, there is a need for higher-quality evidence regarding long-term safety and rare adverse effects. 

This systematic review has several limitations. First, due to access restrictions, a search could not be 
conducted in the Embase database, which may have resulted in some relevant studies being overlooked. 
This risk was partially mitigated by including comprehensive databases of clinical and pharmacological 
literature, such as PubMed, Scopus, Web of Science, and Cochrane. Second, the included studies exhibit 
significant heterogeneity in terms of study design (randomized/retrospective), sample size, dosage, 
treatment duration, and the cognitive assessment tools used. This not only limits the feasibility of a 
quantitative meta-analysis but also makes direct comparison of findings difficult. Third, inadequate 
reporting of randomization and blinding procedures in some studies increases the risk of selection and 
measurement bias. Additionally, the fact that cognitive outcomes were primarily assessed using general 
screening tests such as the MMSE may have prevented the adequate capture of citicoline’s effects on more 
specific cognitive domains. Finally, the higher likelihood of publishing studies reporting positive results 
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and the fact that some studies were industry-sponsored make it difficult to completely rule out potential 
publication and reporting bias. Given these limitations, the findings should be interpreted with caution. 

Conclusion 
The findings from this systematic review indicate that citicoline has potentially beneficial effects on 
cognitive function in age-related cognitive decline, mild cognitive impairment, and the early stages of 
dementia; however, the current evidence is limited, heterogeneous, and predominantly of low to moderate 
methodological quality. Although improvements in attention, memory, and executive function have been 
reported in some randomized controlled and observational studies, particularly with oral citicoline doses 
of 500–1000 mg/day, the consistency and generalizability of these findings are limited. 

Our results do not provide sufficient evidence to support the evaluation of citicoline as a standard 
treatment option in monotherapy. However, some studies have reported limited improvements in cognitive 
measures when citicoline was used as an adjunctive agent to standard treatments such as cholinesterase 
inhibitors or memantine. These findings suggest that citicoline may continue to be investigated as an 
adjunctive approach, particularly in cognitive disorders with a vascular component or in patients in the 
early stages of the disease; however, there is insufficient evidence to support its routine use in clinical 
practice. The pharmacological effects of citicoline are explained by mechanisms that could theoretically 
contribute to cognitive processes through the preservation of neuronal membrane integrity and the 
support of cholinergic transmission. However, a significant portion of these mechanistic inferences is 
based on preclinical data, and their direct translation into clinical outcomes remains uncertain. 

The current evidence does not support the classification of citicoline as a treatment with definitively 
proven efficacy for cognitive disorders. Long-term, large-scale, and methodologically robust randomized 
controlled trials are needed to determine the clinical benefits of citicoline, its optimal dose, the duration 
of treatment, and which patient subgroups may derive greater benefit. 
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