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• Citicoline: an old drug with new perspectives

• Citicoline in cognitive impairment. What do we have learned from 
previous studies

• Combination therapies: evidence from literature

• What can we expect from future studies and why?

Key points



The final target: the cholinergic neuron

In particular cholinergic neurons and pathways…
Limbic areas, medial part of temporal lobe, entorhinal cortex, 
hippocampus and amygdala, nBM and vertical band of Broca.
NA neurons involved too and the LC

The mechanism by which Ab induces
inflammation and cell death is unclear but may
involve a complex cascade of biochemical
events resulting in the imbalance of
intracellular ions, production of inflammatory
mediators and free radicals, and finally,
apoptotic cell death that culminates in massive
atrophy of susceptible areas
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- Oral Bioavailability greater than 90%
- Metabolism  
- Plasma levels peak in a biphasic manner,
 at one hour after ingestion followed 
by a second peak at 24 hours post-dosing
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SIRT 1 decreases 
transcriptional activity 
of p53, NF-κB, FOXO1, 
YY1, Nrf2 and PPARγ.





Safety

• Low level of toxicological concern; administration of choline with 
cytidine in the form of CDP-choline lowers the toxicity index an 
additional 20 fold

• Occasional digestive intolerance and occasional excitability or 
restlessness in the first days of treatment (especially parenterally)

• Self-limiting headache, tingling sensation, numbness

• No clinically significant ECG and EEG abnormalities

Gareri et al., 2015



Citicoline vs choline

Citicoline’s therapeutic effects in such conditions stem from its ability to:
1)increase phosphatidylcholine synthesis, the primary component of neuronal membranes;
2)enhance acetylcholine synthesis, ameliorating the symptoms resulting from ischemic loss of

cholinergic neurons;
3)promote the synthesis of several other membrane phospholipids, including phosphatidylethanolamine

and phosphatidylserine, leading to repair and regeneration of axons and synapses; and
4)prevent the accumulation of free fatty acids and the generation of free radicals at the site of ischemia,

thereby preventing the initiation of a proinflammatory cascade of events.
5)Thus, citicoline’s therapeutic impact extends well beyond that of choline alone for the treatment of

neurological conditions.
6)Choline in citicoline is less prone to conversion to trimethylamine (TMA), a gaseous metabolite

oxidized in the liver to its atherogenic N-oxide TMAO

2018 Natural Medicine Journal (ISSN 2157-6769)









• In sub-acute ischemic cerebrovascular disease, administration
of citicoline at the intravenous dose of 2000 mg
in 500 cc of saline for 5 days or 10 days has proven to
be effective in improving functional independence and
in reducing the burden of care.

• After 5 days (80% of cases), or 10 days (20% of cases; T2),
or 2 months (T3) since the beginning of treatment, there
was an improvement in key measures of performance. 
This was more evident in the younger old-age groups.

• No major side effects in any phase of the study



●THE CITIDEMAGE 

Study

• The CITIMEM Study

• The CITICHOLINAGE Study

• The CITIRIVAD Study

• The VITA Study– The IDEALE Study 

1) Why does citicoline work?
2) What are its main mechanisms of action?
3) Why chronic administration?
4) Focus on some previous studies

• Phospholipids (PC, PE, PS)

• Neurotransmitters (Ach, DA, NA)

• Neuroprotective and oxidative stress 

(sirtuin-1, glutathione synthesis)

• Mytochondrial dysfunction (cardiolipin)

• Glutamate 

• Synaptogenesis, gliagenesis
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rivastigmine +citicoline 1G rivastigmine
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Conclusions
• The CITIRIVAD Study shows that the association of citicoline to the AChEI rivastigmine may represent an option

to prolong or even potentiate beneficial effects of cholinergic therapies in AD and MD, when concomitant

ischemic cerebrovascular injuries are found.

• The combined treatment rivastigmine + CDPcholine was advantageous in terms of cognitive performances

versus patients treated with rivastigmine only, both in the AD and in the MD groups. Furthermore, in the AD

group the increasing trend in MMSE score appeared to be statistically significant, even if it was similar in MD

patients.

• If we think to about the pathogenetic mechanisms causing AD and MD, we could hypothesize that a more

prolonged treatment points out the advantage of combined treatment.

• The results are very positive, even if we need to take into account the poor sample size, and its features of

being a retrospective and observational study.

• Future perspectives could be a similar study on a wider number of patients affected with AD or MD treated with

other AchEIs (galantamine, donepezil) and the possible differences in response rate among the various AchEIs.

Clin Drug Investig. 2016 Dec;36(12):1059-1065
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P=0,119 P=0,000

P=0,000

MMSE at Baseline, T1 and T2



P=0,165 P=0,002P=0,007

MMSE scores over time in the groups
donezepil+citicoline (n=144) and rivastigmine + citicoline (n=105) 



Memantine hydrochloride



0

2

4

6

8

10

12

14

16

18

T0 T1 (6
months)

T2 (12
months)

Comb Mem



320 patients
4 CDCD - retrospective
study between 2016 and 2018Inclusion criteria

- age of 65 years or older;
- people affected with AD;
-people had to be on treatment with Memantine plus an AchEI or 
Memantine + an AchEI + Citicoline 1g since at least three months, from scheduled start.

Exclusion criteria
- patients with other neurological disorders, 
severe psychiatric conditions, other severe 
comorbidities, or taking medications potentially able to interfere with 
the results of the study (for example, drugs used for cognitive 
impairment, i.e. cognitive enhancers, such as choline alphoscerate, 
choline bitartrate, L-a-glycerophoshorylethanolamine, 
homotaurine, etc.). 

169 patients
mean age 78.3 ± 5.68 years old

84 AD pts group A – Combined therapy with citicoline)
39 F – 45 M (77.7 ± 5.47 years old)
Memantine 10-20 mg +
Donepezil 5-10 mg or
Rivastigmine transdermal patches 4.6-9.5-13.3 mg
+ Citicoline 1g

85 AD pts group B
47 F – 38 M (78.8 ± 5.89 years old)
Memantine 10-20 mg  +
Donepezil 5-10 mg or
Rivastigmine transdermal patches 4.6-9.5-13.3 mg

MMSEc
T0 15.85 ± 2.86 baseline
T1 16.39 ± 2.93  6 months
T2 16.43 ± 3.08 12 months

MMSEc
T0 15.11 ± 3 baseline
T1 14.95 ± 3.23 6 months
T2 15.12±3.52   12 months

p 0.003
p 0.011

GDS score significantly improved in group A after 6 months.
No differences between T1 and T2

EuroQoL score significantly improved in 
group A after 6 and 12 months



15,85±2,86

15,11±3

16,39±2,93

14,95±3,23

16,43±3,08

15,12±3,52

*p = 0.003 **p = 0.011p = 0.103

Gareri et al., Alzheimer’s & Dementia, 2020



Gareri et al., RRCT, 2021
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• Citicolina nei disturbi comportamentali?



2024



2024





Il presente

● Ottimizzare le terapie che possano in qualche modo rallentare la progressione 
della malattia

● Approccio colinergico associando un precursore colinergico come citicolina 
può attualmente essere una valida alternativa per cercare di ritardare la 
progressione del declino cognitivo nell’AD e nella MD 

Il futuro….

• Ricercare molecole con evidenza di efficacia e 
tollerabilità….

• Lecanemab? Donanemab?

• Altro?





A DOCTOR= working with your own 
EMOTIONS, cultivating your PASSION and the 
SCIENCE of the profession, knowing that you 

do NOT know

GRAZIE PER L’ ATTENZIONE
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