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Abstract 

Context: Alzheimer's disease is the most common type of dementia, impacting millions of individuals worldwide. Conventional treatments have primarily 

focused on delaying the onset of clinical symptoms, leading to investigations into alternative therapies, including natural products with neuroprotective 

properties. Curcumin, derived from Curcuma longa L., has demonstrated therapeutic potential due to its antioxidant and anti-inflammatory properties, which 

have been studied in clinical trials for their ability to improve neuronal functions in elderly populations. 

Aims: To review systematically the clinical utility of curcumin as a potential adjuvant support agent in the therapy of patients with Alzheimer's disease and to 

examine potential adverse events related to its administration. 

Methods: This review was designed to compile studies on the therapeutic effects of curcumin and analyze their results following its use in humans with 

Alzheimer's disease. The search was conducted in databases such as EBSCO, PubMed, PMC, ScienceDirect, SCOPUS, and Web of Science, utilizing specific 

algorithms to ensure exhaustive coverage. 

Results: Of the 7384 articles selected, only five publications met all the inclusion criteria, providing evidence from human studies on interventions containing 
bioavailable curcumin. These studies showed that curcumin could be a promising therapeutic alternative, despite some adverse responses related to 

gastrointestinal manifestations. The studies exhibit variations that can be attributed to differences in the methodology employed and the populations included.  

Conclusions: This review evidenced that the optimal dosage, dietary interaction, formulation, and duration of curcumin treatment should be considered to 

understand its effectiveness in cognition. Furthermore, improving curcumin's bioavailability could benefit future research.  
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Resumen 

Contexto: La enfermedad de Alzheimer es el tipo de demencia más común y afecta a millones de personas en todo el mundo. Los tratamientos convencionales 

se han centrado principalmente en retrasar la aparición de los síntomas clínicos, lo que ha dado lugar a la investigación de terapias alternativas, incluyendo 

productos naturales con propiedades neuroprotectoras. La curcumina, derivada de Curcuma longa L., ha demostrado potencial terapéutico gracias a sus 
propiedades antioxidantes y antiinflamatorias, las cuales se han estudiado en ensayos clínicos por su capacidad para mejorar las funciones neuronales en 

poblaciones de edad avanzada.  

Objetivos: Revisar sistemáticamente la utilidad clínica de la curcumina como posible agente adyuvante de apoyo en el tratamiento de pacientes con 

enfermedad de Alzheimer y examinar los posibles efectos adversos relacionados con su administración. 

Métodos: Esta revisión se diseñó para recopilar estudios sobre los efectos terapéuticos de la curcumina y analizar sus resultados tras su uso en humanos con 
enfermedad de Alzheimer. La búsqueda se realizó en bases de datos como EBSCO, PubMed, PMC, ScienceDirect, SCOPUS y Web of Science, utilizando 

algoritmos específicos para garantizar una cobertura exhaustiva. 

Resultados: De los 7384 artículos seleccionados, solo cinco publicaciones cumplieron con todos los criterios de inclusión, aportando evidencia de estudios en 

humanos sobre intervenciones con curcumina biodisponible. Estos estudios demostraron que la curcumina podría ser una alternativa terapéutica 

prometedora, a pesar de algunas reacciones adversas relacionadas con manifestaciones gastrointestinales. Los estudios presentan variaciones que pueden 

atribuirse a diferencias en la metodología empleada y las poblaciones incluidas. 

Conclusiones: Esta revisión demostró que se deben considerar la dosis óptima, la interacción dietética, la formulación y la duración del tratamiento con 

curcumina para comprender su eficacia en la cognición. Además, mejorar la biodisponibilidad de la curcumina podría beneficiar la investigación futura. 

Palabras Clave: Curcuma longa; curcumina; enfermedad de Alzheimer; humano; neuroprotección. 
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Abbreviations: Aβ42: Amyloid beta 42; AD: Alzheimer's disease; AE: Adverse events; ANOVA: Analysis of variance; BADL: Basic activities 
of daily living; BDI: Beck depression inventory; BDNF: Brain-derived neurotrophic factor; BVMR-R: Brief visual memory test-revised; CASP: 
Critical appraisal skills programme; CDT: Clock drawing test; COWAT: Controlled oral word association test; CLTR: Consistent long-term 
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assessment; NAB: Neuropsychological assessment battery; NMDA: N-methyl-D-aspartate; RAVLT: Rey auditory verbal learning test; SLF: 
Solid lipid formulation; SRT: Buschke selective reminding test; TMT: Trail making test A; USC: Unformulated standard curcumin. 

 

INTRODUCTION 

Alzheimer's disease (AD) is the most common type 
of dementia worldwide, even more than 70% of all 
cases of dementia are attributed to AD. Currently, an 
estimated 6.7 million Americans 65 and older suffer 
from AD. If no medical advances are made to prevent, 
halt, or cure AD, this number may increase to 153 mil-
lion by 2050 (Chen et al., 2024). It is a complex disease 
characterized by changes in the chemical and genetic 
synthesis of proteins, which is associated with abnor-
mally high phosphorylation of the tau protein, leading 
to the formation of neurofibrillary tangles in the brain 
parenchyma. 

In addition to the high phosphorylation of the pro-
tein tau, aggregation and accumulation of amyloid β 
proteins (Aβ42 and Aβ40) also have a significant role 
in the development of the disease (Abubakar et al., 
2022; García-Morales et al., 2021). This neurocognitive 
disorder includes the progressive deterioration of 
higher mental functions such as cognition, orientation, 
attention, memory, communication, calculating abili-
ties, control of emotions, impulses, and constructional 
ability (Nasb et al., 2024; Sheppard and Coleman, 
2020). 

Currently, there is no treatment with complete effi-
cacy for AD patients. Most have been based on delay-
ing the clinical manifestations of the clinical entity, and 
the variability of treatments has been based on the tem-
porary regulation of cognitive functions, learning and 
quality of life, most notably acetylcholinesterase inhib-
itors (donepezil, rivastigmine, galantamine), NMDA 
receptor antagonists (memantine) and lately on the use 
of monoclonal antibodies (Breijyeh and Karaman, 
2020; Passeri et al., 2022). Therefore, the research field 
has seen an increase in studies on alternative and com-
plementary therapies, including non-pharmacological 
interventions such as occupational therapy, cognitive 
stimulation, dietary regulation, and increased physical 
activity (Bleibel et al., 2023; Guzman-Martinez et al., 
2021). However, new promising natural products are 
being identified from the phytochemical field, as well 
as compounds with neuroprotective and antioxidant 
properties that may have an impact on disease pro-
gression and lead to the development of elucidations 
and the development of more pharmaceutical formu-
lations that increase the efficacy of these molecules 
(Mani et al., 2023; Sidiropoulou et al., 2023).  

Curcuma longa L. is an Asian spice with a history of 
use in traditional medicine dating back more than 
5,000 years. Curcumin is extracted from dry rhizomes 
of the plant (Kunnumakkara et al., 2017). This proce-
dure was first performed in 1815 by the German scien-
tists Vogel and Pelletier. It corresponds to a natural 
polyphenolic, which is biologically active and respon-
sible for its yellow pigment, curcuminoids (Salehi et 
al., 2019). These are consumed by Asians at about 60 –
100 mg in their daily diet (Cas and Ghidoni, 2019). This 
spice has medical properties and benefits, including 
anti-cancer, antioxidant, and anti-inflammatory activi-
ties, especially in the treatment of skin and liver dis-
eases, rheumatism, dyspepsia, and neurodegenerative 
disorders like Alzheimer's disease, other types of de-
mentia, and Parkinson's disease (Amalraj et al., 2017; 
Chainoglou and Hadjipavlou-Litina, 2020). 

Curcumin has recently sparked controversy due to 
its therapeutic potential and highly lipophilic proper-
ties. However, the efficacy of curcumin as a treatment 
for improving neuronal functions has been investi-
gated and proven in multiple cohorts and double-blind 
randomized studies. The current review was designed 
to gather studies on the therapeutic effects of curcumin 
and analyze the most recent results following its use in 
humans with AD.  

MATERIAL AND METHODS 

Eligibility criteria 

The criteria for the included studies were stringent 
and comprehensive. Only original studies related to 
the use of curcumin in pathologies such as AD were 
considered. This included randomized controlled tri-
als, case-control studies, retrospective studies, and 
prospective cohort studies. Reports from both patients 
with AD and a healthy volunteer population were in-
cluded, with the population consisting of individuals 
over 18 years of age and without distinction by sex. The 
search was limited to reports in English. Unavailable 
scientific publications, narrative or systematic reviews, 
brief communications, and editorials were excluded, as 
were articles related to other pathologies or those pre-
senting a combination with other treatments of natural 
or synthetic origin. Studies developed in vitro or in vivo 
models (animal models) were also excluded. 
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Information sources and search strategy 

A systematic review was conducted, adhering to 
the Preferred Reporting Items for Systematic Reviews 
and Meta-Analyses (PRISMA) criteria (Page et al., 
2021). The search was conducted exhaustively in vari-
ous databases, including EBSCO, PubMed, PMC, Sci-
enceDirect, Scopus, and Web of Science, spanning the 
period from January 2014 to July 2024. The following 
search algorithms were employed to ensure the most 
comprehensive selection of articles, such as: “Alz-
heimer´s disease”, “Curcumin”, and “Human” (Sup-
plementary Material Table S1).  

Selection process 

The publication records collected from the data-
bases were saved in RIS format and added to the Ray-
yan platform for screening articles that met the inclu-
sion criteria. Two reviewers previously eliminated du-
plicate files to avoid bias and errors in the selection of 
potential publications. Three reviewers then inde-
pendently continued the screening by systematically 
reading titles and abstracts, and two reviewers read the 
full texts of potentially selected articles. The selected 
articles were assessed for risk of bias, and once the 
quality of the publications was assured, data extraction 
was performed. 

Data collection and data extraction 

Three researchers individually collected the most 
critical information using a matrix built into a Mi-
crosoft Excel® spreadsheet. Likewise, discrepancies 
were resolved entirely and unified for consideration. 
The data collected was based on identifying different 
parameters: a) study characteristics (author and date, 
type of study); participant characteristics (selected 
population, age); intervention details (dosages used, 
intervention duration, parameters evaluated (cogni-
tive measurement); the most relevant findings (out-
comes), and adverse events. 

Risk of bias assessment of the included studies. 

The risk of bias was evaluated using checklists from 
the Critical Appraisal Skills Programme (CASP) for 
Randomized Controlled Trial Standard (used in four 
studies). These checklists are designed to facilitate the 
critical appraisal of published research, focusing on its 
validity, results, and relevance. Three reviewers as-
sessed the risk of bias in the included studies using the 
Critical Appraisal Skills Program (CASP). The ques-
tions are divided into four sections for randomized 
studies: Section A: ´´Is the basic study design valid for 
a randomized controlled trial? ́ ´. Total items: 3, Section 
B: ´´Was the study methodologically sound?´´ Total 
items: 3, Section C: ´´What are the results?´´ Total 

items: 3, Section D: Will the results help locally? Total 
items: 2   

While a formal scoring system is not inherently as-
signed to each question within their checklists, the use 
of "Yes," "No," or "Can't Tell" with a punctuation of 1, 
0, and 0.5, respectively, allows for a quantitative as-
sessment. This approach enables the computation of a 
final score upon completion of the CASP tool's appli-
cation. The underlying principle suggests that a higher 
number of affirmative responses (indicating adherence 
to good methodological practice) correlates with a 
greater perceived quality of the study. Subsequently, 
considering the reviewers' decision for each question, 
an average was calculated for each question, and fi-
nally, an overall average value with standard devia-
tion. Each response was then classified on a rating 
scale, where NO (0 to 0.35), Can't tell (>0.35 to 0.7), and 
YES (> 0.7 to 1) were the options.  

Synthesis methods and effect measures 

From the RTC studies included in the review, a 
qualitative and quantitative data extraction stage was 
developed, summarized in tabulated form as individ-
ual results (key results) and complementary important 
results, where the relevance of parameters such as 
evaluation of cognition, memory (visual and verbal), 
attentional vigilance, and biochemical parameters was 
established. Similarly, the relevant outcomes were re-
ported in terms of effect sizes based on comparisons 
using Cohen's d (effect size), Repeated measures and 
ANCOVA models, Multivariate logistic and Cox re-
gression models, F-statistics (repeated measures 
ANOVA), Changes in FDDNP-PET, and p-values for 
statistical significance. 

Certainty assessment 

According to the reports from the 4 publications, 5 
outcomes were established (1 critical outcome and 4 
important outcomes: Assessment of global cognition, 
Mood/Mental health, Memory, Physical condition, 
and Biomarkers. These were evaluated using the 
GRADEpro tool, which considers aspects such as 
Study design, risk of bias, Inconsistency, Indirectness, 
Imprecision, and Other considerations. At the end of 
its application, the global certainty score is provided. 

RESULTS  

Study selection 

The search yielded 7,384 results, of which 382 were 
eliminated due to duplication. Subsequently, 7002 ti-
tles and abstracts were examined, leading to the elimi-
nation of an additional 6983 publications. Conse-
quently, 19 articles were obtained for full-text review. 
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Of these, 14 studies were excluded for the following 
reasons: full text was unavailable (n = 1), incomplete 
information was provided (n = 4), the publication type 
was inadequate (n = 8), and for other reasons (n = 2). 
Ultimately, four studies met the predefined eligibility 
criteria. (Fig. 1). 

General studies characteristics 

Four original studies investigating the use of curcu-
min were identified and selected for review. Of these, 
four were randomized controlled studies. The age 
range of participants across these studies was reported 
to be between 40 and 90 years. Similarly, intervention 
durations varied considerably, described as ranging 
from 1 hour (single dose) to 18 months. The evaluated 
curcumin doses ranged from 90 to 1500 mg daily, ad-
ministered in repeated doses (two to three times daily). 
The sample size ranged from 40 to 160 participants, 
comprising populations of healthy older adults, adults 
without dementia, and individuals with mild cognitive 
impairment (MCI) (Table 1). 

Risk of bias in studies 

The risk of bias assessment of the publications by 

the three reviewers was weighted in a heat map, as de-
scribed in Fig. 2 (see also Supplementary Material Ta-
ble S2). This quantitatively estimated the risk of bias 
for the RCT studies, yielding an average score of 7.88 ± 
1.34 for randomized controlled trials. It is observed 
that the study with the greatest variation and that was 
consistent across all reviewers was the study by 
Rainey-Smith et al. (2016), with the lowest overall score 
of 6.00 ± 0.43. While the results of Small et al. (2018) are 
considered adequate, those of Cox et al. (2015) and Das 
et al. (2023) were 8.00 ± 0.37, 8.33 ± 0.35, and 9.17 ± 0.34, 
respectively. 

However, aspects that contributed to the score de-
crease are highlighted, such as item 8, which describes 
poor precision in estimating the effect of the treatment 
or control (absence of adequate reporting of confidence 
intervals), and item 11, where experimental interven-
tions do not show complete clarity or consistency con-
cerning existing results and interventions (resource op-
timization approach). Similarly, item 10 highlights the 
disparity in most studies regarding the applicability of 
the findings in the local context of the study, consider-
ing the variability in factors that may lead to poten-
tially inconclusive outcomes. 

 

 

Figure 1. PRISMA flowchart on clinical studies related to the use of curcumin in Alzheimer’s disease. 
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Table 1. Clinical studies related to the use of curcumin in humans with cognitive impairment in AD 

Authors (year) Design study 
Populatio

n 

Age 

(years) 

Intervention 

(curcumin) vs 

Comparator 

(Placebo) 

Time of 

intervention 

Parameter 

(Cognitive 

measuremen

t) 

Outcomes 
Adverse 

events 

Cox et al. (2015) Randomized, 

double-blind, 

placebo-

controlled trial 

Healthy 

older 

60–85 400 mg as 

Longvida® (80 

mg curcumin in 

an SLF vs 400 

mg of placebo  

1 month  TICS-M, total 

and LDL 

cholesterol 

Curcumin improves 

memory, mood, and 

alertness. 

↓ LDL cholesterol. 

None 

Rainey-Smith et al. 

(2016) 

A randomized, 

placebo-

controlled, 

double-blind 

study 

Older 

adults 

40–90  500 mg 

BiocurcumaxT

M (3 times a 

day) vs 500 mg 

placebo (3 

times a day)  

12 months MOCA, 

RAVLT, 

COWAT, DSST 

The placebo group 

showed better 

response in the digit 

symbol task, MOCA, 

and cognitive 

assessments. 

Gastrointesti

nal 

complaints  

Small et al. (2018) Long-term (18 

months) 

double-blind, 

placebo-

controlled trial 

No 

demented 

adults or 

suspected 

MCI 

51–90  90 mg of 

Theracurmin® 

twice daily 

versus placebo 

18 months SRT, BVMT-R, 

TMT A, MOCA, 

BDI, NAB  

Curcumin improved 

visual memory, 

attention, CLTR, SRT 

Total, and FDDNP 

binding in volunteers. 

Gastrointesti

nal side 

effects 

(transient 

abdominal 

pain, gastritis, 

or nausea). 

Das et al. (2023) Double-blinded 

placebo-

controlled 3-

arm 3-sequence 

comparative 

study 

Moderate 

AD 

dementia 

55-75  800 mg/day of 

either placebo 

(MCC), USC 

complex with 

95% purity, or 

CurQfen-

curcumin 

(CGM) 

6 months MMSE, GLFS-

25, Amyloid 

peptide Aβ42, 

Tau protein, 

BDNF, 

Biomarkers 

(IL-6 and 

TNF-α) 

CGM produced a 

significant 

improvement in 

MMSE and GLFS 

scores.  

ANOVA. BDNF, Aβ42, 

tau protein, IL-6, and 

TNF-α also showed 

significant results. 

No AE were 

reported. 

AE: Adverse events; ANOVA: Analysis of variance; BADL: Basic activities of daily living; BDI: Beck depression inventory; BDNF: Brain-derived neurotrophic factor; BVMR-R: Brief visual memory test-

revised; CDT: Clock drawing test; COWAT: Controlled oral word association test; CLTR: Consistent long-term retrieval; DSST: Digit symbol substitution test; GLFS-25: Geriatric locomotive function 

scale; IADL: Instrumental activities of daily living; MCC: Microcrystalline cellulose; MCI: Mild neurocognitive disorder; MMSE: Mini-mental state examination; MOCA: Montreal cognitive assessment; 

NAB: Neuropsychological assessment battery; RAVLT: Rey auditory verbal learning test; SLF: Solid lipid formulation; SRT: Buschke selective reminding test; TMT: Trail making test A; USC: 

Unformulated standard curcumin. 

 

 

Figure 2. Risk of bias of selected studies. 

 

Results of individual studies and results of 
syntheses 

A placebo was used as the comparator in all studies. 
One study by Das et al. (2023) included a third group 
that received standard care, which consisted of only 
routine care without any specific intervention or cur-
cumin supplementation. The outcome variables in-
cluded validated neuropsychological tests (Montreal 
Cognitive Assessment, Wechsler Memory Scale, 
Buschke SRT, BVMT-R, Trail Making Test), serum bi-
omarkers (total and phosphorylated tau protein, 
BDNF, oxidative stress), and, in one case, functional 
neuroimaging (PET with FDDNP). 

Short-duration studies (4-18 weeks) showed signif-
icant improvements in working memory, verbal and 

visual memory, sustained attention, and a reduction in 
neurodegenerative biomarkers. In contrast, longer-du-
ration studies showed protective effects against cogni-
tive decline and a decrease in cerebral β-amyloid/tau 
accumulation. (See Table 2). 

Adverse outcomes  

Gastrointestinal symptoms, including abdominal 
pain, nausea, or gastritis, were reported by only two 
studies (Rainey-Smith et al., 2016; Small et al., 2018). 
Adverse events may have been contributed to by the 
relatively high doses of curcumin utilized in these 
studies. In Small et al. (2018), heartburn and bloating 
were reported by one subject randomized to curcumin, 
leading to dropout. 
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Certainty of evidence 

Table 3 shows the results of applying the GRADE 
assessment to the certainty of evidence from random-
ized controlled trials included.  Five potential out-
comes are evident, each with a low overall certainty. 

The global cognition outcome is considered critical, 
and the other parameters are considered important. 
The biomarker assessment outcome is the one with the 
lowest overall weighting. (Supplementary Material Ta-
ble S3). 

 
Table 2. Individual results of the studies included in the systematic review.  

Authors (year) Individual Results (key result) Other results  Conclusions  

Cox et al. (2015) Work memory and sustained at-

tention showed significant im-

provements (4 weeks). 
↓ LDL (4 weeks). 

 serial subtraction task at 60 min 

(F(1.57)=4.962, p=0.030). 

The task of vigilance showed significant effects 

(1hour post-doses). 

(F(1.55)=4.159, p=0.046) 

Curcumin, in both 

short-term, has been 

shown to enhance 
cognitive ability in 

healthy elderly sub-

jects. 

Rainey-Smith et al. (2016) MoCA indicates significant interac-

tion between time and treatment 

(6-month) (F=3.85, p<0.05) 

No significant differences in other cognitive 

evaluations. 

 

Mood/Quality of life: no differences between 

groups. 

Curcumin indicated a 

preventive effect on 

early cognitive de-

cline, although over-

all limitations 

Small et al. (2018)  verbal memory (CLSRT, ES=0.63, 

p=0.002) and visual memory 

(BVMT-R Recall: ES=0.50, p=0.01 
and BVMT-R Delay: ES=0.51, 

p=0.006). 

 attention (TMT, ES=0.96, p<0.0001). 

 

↓ amyloid/tau in the amygdala: ES=−0.41, 
p=0.04 vs. placebo (ES=0.08, p=0.6).  

In the hypothalamus: increase with placebo 

(ES=0.26, p=0.05), but not with curcumin 

(ES=−0.30, p=0.2). 

Curcumin improved 
memory and atten-

tion, with less amy-

loid/tau accumula-

tion. 

Das et al. (2023) MMSE (CGM vs. placebo: 

F(1.10)=11.70, p=0.007) and GLFS-
25 (CGM vs. placebo: F(1.10)=59.95, 

p=0.001): significant improve-

ments with CGM vs placebo and vs. 

USC 

↓ TNF-α (ANOVA: CGM vs. placebo 

F(1.10)=44.58, p=0.001), ↑ BDNF (ANOVA: CGM 
vs. placebo F(1.10)=50.21, p=0.001), ↓ Aβ42 

(ANOVA: CGM vs. placebo F(1.10)=16.75, 

p=0.002) and tau, with CGM vs placebo. 

Curcumin improved 

memory and ↓ bi-
omarkers with poten-

tial in MCI. 

 
 

Table 3. Curcumin compared to Placebo for the treatment of patients with cognitive impairment.  

Certainty assessment Summary of findings 

Participants 

(studies) 

Follow-up 

Risk of 

bias 

Inconsistency Indirectness Imprecision Publication 

bias 

Overall 

certainty 
of 

evidence 

Study event rates (%) 

Placebo Curcumin 

Assessment of global cognition 

416 

(4 RCTs) 

Not 

seriousa 

Seriousb Not serious Seriousc None ⨁⨁◯◯ 
Lowa,b,c 

110/207 

(53.1%)  

94/209 

(45.0%)  

Mood/Mental health 

280 

(2 RCTs) 

Not 

serious 

Seriousd Not serious Seriouse None ⨁⨁◯◯ 
Lowd,e 

87/140 

(62.1%)  

69/140 

(49.3%)  

Memory 

200 

(2 RCTs) 

Not 

serious 

Seriousf Not serious Seriousa None ⨁⨁◯◯ 
Lowa,f 

64/99 

(64.6%)  

48/101 

(47.5%)  

Physical condition 

256 

(2 RCTs) 

Not 

serious 
Seriousf Not seriousa Seriousf None ⨁⨁◯◯ 

Lowa,f 
73/128 

(57.0%)  

55/128 

(43.0%)  

Biomarkers 

216 

(2 RCTs) 

Not 

serious 

Seriousg Serioush Seriousi None ⨁◯◯◯ 
Very lowg,h,i 

46/108 

(42.6%)  

46/108 

(42.6%)  

aDue to imprecision and heterogeneity (different populations). bInconsistent results between cognitive tests. cVariation in outcomes (global vs. domains), and in 

biomarkers (PET vs. serum). dCombining healthy vs. EA, different formulations/doses/duration. eUnclear or unevaluated effects. fDue to imprecision (small 

samples). gVariability in results with biomarkers. hDifferent platforms: PET vs. serum. iSubsample imprecision. 
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DISCUSSION 

Curcumin, a polyphenol extracted from C. longa, 
has been recognized for its anti-inflammatory and an-
tioxidant properties. Its study has been promoted as a 
promising option for neurocognitive disorders, partic-
ularly Alzheimer-type dementia. Its action has been 
linked to the activation of the KEAP1-NRF2-ARE sys-
tem, which promotes the production of antioxidants 
like glutathione, and to the inhibition of the NF-κB in-
flammatory pathway, thereby reducing chronic in-
flammation (Ashrafizadeh et al., 2019). Due to its abil-
ity to cross the blood-brain barrier, its neuroprotective 
effect has been deemed significant in the prevention 
and treatment of this disease, as well as in enhancing 
cognitive functions (Garodia et al., 2023; Su et al., 2020). 

The reviewed findings show that certain formula-
tions, such as Theracurmin®, a nanoparticle-based sub-
micron colloidal dispersion of curcumin with a highly 
bioavailability, improve performance in memory and 
spatial learning tasks in murine models with induced 
AD, accompanied by an increase in synaptic markers 
like synaptophysin and PSD95 (Kim et al., 2019a; 
2019b). Additionally, clinical studies in older adults 
without dementia observed a reduction in Aβ and tau 
protein accumulation, as well as TNF-α levels, which 
was associated with cognitive improvements (Small et 
al., 2018; Torres-Acosta et al., 2020). Complementarily, 
alternative modifications, such as hexahydrocurcumin 
(HHC), also showed positive effects on myelin and the 
modulation of neuroinflammation (Jearjaroen et al., 
2024). 

Other clinical trials have demonstrated that admin-
istering Theracurmin® to non-demented older adults 
can stabilize cognitive functions, as assessed by stand-
ardized neuropsychological tests (MoCA, MMSE, 
IADL), and improve certain parameters such as work-
ing memory and mood (Cox et al., 2015). However, re-
sults have been inconsistent and inconclusive, espe-
cially in patients with mild cognitive impairment. In 
the case of other formulations like curcumin C3 Com-
plex®, which contains high levels of curcumin, bide-
methoxycurcumin, and demethoxycurcumin, have 
demonstrated benefits in muscular, antibacterial, anti-
inflammatory, and even anticancer contexts (Di Meo et 
al., 2019; Majeed et al., 2023; Mankowski et al., 2023; 
Reddy et al., 2020), although trials in mild to moderate 
AD failed to demonstrate conclusive clinical or bio-
chemical effects. The detection of glucuronidated cur-
cuminoids in plasma suggests effective systemic ab-
sorption, although it is limited by intestinal metabo-
lism (Baum et al., 2007; 2008; Cheng et al., 2013; Ring-
man et al., 2012). 

The available evidence suggests that formulations 
with higher bioavailability, such as Theracurmin® or 
HHC, have greater therapeutic potential in early stages 
of cognitive decline or as a preventive strategy in older 
adults without dementia. The improved systemic and 
cerebral availability of the compound appears to be 
key to treatment effectiveness (Kim et al., 2019b). How-
ever, the overall therapeutic efficacy in AD has not yet 
been clearly established. The possibility of using cur-
cumin as an adjuvant in cognitive stabilization repre-
sents a promising approach, especially when used in 
low and intermittent doses (Rainey-Smith et al., 2016; 
Soleimani et al., 2018). 

Despite promising findings, several aspects limit 
the interpretation of clinical studies, including small 
sample sizes, short trial durations, and heterogeneity 
in formulations, dosages, and administration fre-
quency (Rainey-Smith et al., 2016; Ringman et al., 2012; 
Soleimani et al., 2018). Furthermore, reported gastroin-
testinal adverse effects, especially with high doses and 
prolonged use, limit the clinical applicability of some 
presentations, such as Biocurcumax™ or Theracur-
min®, at high doses (Small et al., 2018; Yang et al., 
2014). A lack of standardization in the biomarkers used 
to evaluate efficacy has also been observed, limiting 
comparability between studies. 

The consolidation of these findings can be achieved 
through the implementation of multicenter, longer-du-
ration clinical trials with larger sample sizes, allowing 
for a robust evaluation of the efficacy of different cur-
cumin formulations in early and moderate stages of 
cognitive decline. Likewise, standardization of doses 
and administration routes should be considered, along 
with monitoring specific cerebral and plasma bi-
omarkers. There is a need to focus on optimizing for-
mulations that reduce adverse effects and increase bi-
oavailability without compromising patient safety, 
such as the CurQfen-curcumin complex (CGM), a gal-
actomannan-based formulation, which has been at-
tributed to the non-successive nature of dosing and a 
more controlled release profile, factors that have 
demonstrated good tolerability over six months (Das 
et al., 2023). Equally, it would be valuable to explore 
the use of curcumin as part of combined strategies 
alongside other neuroprotective or anti-inflammatory 
agents. 

CONCLUSION 

A limited number of human studies suggest that 
curcumin is an effective option for stabilizing or pre-
venting cognitive decline. Its natural origin and wide 
availability represent significant advantages. Unlike 
other conventional treatments for Alzheimer's disease, 
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curcumin has favorable safety despite presenting ad-
verse effects, mainly gastrointestinal, at high doses in 
older people. Therefore, curcumin emerges as a prom-
ising adjunct to current treatments, and further clinical 
studies are warranted to evaluate its impact. However, 
further research is essential to develop more appropri-
ate formulations to improve curcumin's bioavailability 
and to conduct additional clinical studies evaluating its 
positive impact on patients with Alzheimer-type cog-
nitive impairment. 
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Supplementary material 

 

Table S1. Search algorithms in different databases. 

Database Search algorithm  

EBSCO “Alzheimer's disease AND curcumin AND Human” [Academic journals]. Pubmed: 

“Alzheimer's Disease AND Curcumin AND Human”, [2014-2024].  

PubMed Central (PMC)   (("alzheimer's disease"[MeSH Terms] OR ("alzheimer's"[All Fields] AND "disease"[All Fields]) 

OR "alzheimer's disease"[All Fields] OR "alzheimer's"[All fields]) AND s [All fields] AND 

("disease"[MeSH Terms] OR "disease"[All fields])) AND ("curcumin"[MeSH Terms] OR 

"curcumin"[All fields]) AND ("humans"[MeSH Terms] OR "humans"[All Fields] OR 

"human"[All Fields]) AND ("2014/06/13"[PubDate]: "2024/06/13"[PubDate ]). 

ScienceDirect   “Alzheimer's disease AND curcumin AND Human”, [Original articles], [Year: 2014 - 2024].  

SCOPUS  TITLE-ABS-KEY (Alzheimer AND disease AND curcumin AND Human) AND (PUBYEAR, 2024) 

OR (LIMIT TO (PUBYEAR, 2023) OR LIMIT-TO (PUBYEAR, 2022) OR LIMIT-TO (PUBYEAR, 2021) ) 

O LIMIT-TO (PUBYEAR, 2020) O LIMIT-TO (PUBYEAR, 2019) OR LIMIT-TO (PUBYEAR, 2018) OR 

LIMIT-TO (PUBYEAR, 2017) O LIMIT-TO (PUBYEAR, 2016) O LIMIT-TO ( PUBYEAR, 2015) OR 

LIMIT-TO (PUBYEAR, 2014) AND (LIMIT-TO (DOCTYPE, &quot;ar&quot;)) AND (LIMIT-TO 

(LANGUAGE, &quot;English&quot;)) AND (LIMIT-TO (PUBSTAGE, &quot ;final&quot;) 

Web of Sciences Alzheimer's Disease AND Curcumin AND Human (All fields), [Years of publication: 2014-2024], 

[Document type: Article]. 

 

 

Table S2. Risk of bias assessment by each reviewer. 

Reviewer 
CASP 

checklist 
Item 1 Item 2 Item 3 Item 4 Item 5 Item 6 Item 7 Item 8 Item 9 

Item 

10 
Item 11 Score  

Neyder 
Cox et al. 

(2015) 
1 0.5 1 1 1 1 1 0 1 0.5 0 8.00 

 
Rainey-Smith 

et al. (2016) 
1 1 0.5 1 0 1 0.5 0 0.5 1 0 6.50 

 
Small et al. 

(2018) 
1 1 1 1 0.5 1 1 0 1 0.5 0 8.00 

 
Das et al. 

(2023) 
1 1 1 1 1 1 1 0.5 0.5 1 0 9.00 

 

Reviewer 2 
Cox et al. 

(2015) 
0.5 1 1 1 1 1 1 0 1 1 0 8.50 

 
Rainey-Smith 

et al. (2016) 
1 1 1 1 0 1 1 0 0 0.5 0 6.50 

 
Small et al. 

(2018) 
1 1 1 1 1 1 1 0 1 0 0 8.00 

 
Das et al. 

(2023) 
1 1 1 1 1 1 1 0.5 1 0.5 0 9.00 

 

Reviewer 3 
Cox et al. 

(2015) 
1 1 1 0.5 1 1 1 0 1 0.5 0.5 8.50 

 Rainey-Smith 

et al. (2016) 
1 0.5 1 1 0 1 0.5 0 0 0 0 5.00 

 
Small et al. 

(2018) 
1 0.5 1 1 0 1 1 0 1 0.5 1 8.00 

 
Das et al. 

(2023) 
1 1 1 1 1 1 1 0 1 1 0.5 9.50 
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Table S3. Data for the assessment of the certainty of the evidence distributed by each outcome. 

Study  Placebo Total Curcumin Total  

State cognitive     

Cox et al. (2015) 30 60 30 60 

Rainey-Smith et al. (2016) 57 80 39 80 

Small et al. (2018) 7 19 9 21 

Das et al. (2023) 16 48 16 48 

Total  110 207 94 209 

Memory 

Rainey-Smith et al. (2016) 57 80 39 80 

Small et al. (2018) 7 19 9 21 

Total  64 99 48 101 

Mood and mental health 

Cox et al. (2015) 30 60 30 60 

Rainey-Smith et al. (2016) 57 80 39 80 

Total  87 140 69 140 

Physical condition  

Rainey-Smith et al. (2016) 57 80 39 80 

Das et al. (2023) 16 48 16 48 

Total  73 128 55 128 

Biomarkers (IL-6, LDL, Aβ-42) 

Cox et al. (2015) 30 60 30 60 

Das et al. (2023) 16 48 16 48 

Total  46 108 46 108 
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