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In carrying out its functions in everyday 

life, humans need cognitive functions that work 

optimally. By definition, cognitive function is a 

broad term that refers to the mental processes 

involved in acquiring knowledge, manipulating 

information, and thinking. Cognitive functions 

include perception, memory, learning, atten-

tion, decision making, and language skills. 

Therefore, this decline in cognitive function will 

cause problems related to daily routine activi-

ties. For example, cognitive dysfunction will 

cause attention deficits, impaired verbal and 

nonverbal learning, impaired short-term 

memory and visual and auditory work, prob-

lem-solving, speed, and motor function. 

The spectrum of cognitive dysfunction 

varies from mild cognitive impairment to severe 

dementia involving memory, language, think-

ing and judgment problems that interferes with 

daily functioning. Several causes cause a de-

cline in cognitive function. Most of the main risk 

factors are age and several other risk factors 

such as family history, education level, history 

of head trauma, exposure to pesticides or other 

toxins, physical inactivity, chronic diseases 

such as Parkinson's, heart problems, stroke, 

and diabetes. Other causes can also come from 

the presence of an inflammatory process in 

brain tissue due to an abnormality of blood 

flow. It can be in blockage of blood flow, an in-

fection process, inflammation, or an autoim-

mune disease characterized by abnormal regu-

lation and activation of the immune system. 

This process will result in the infiltration of 

mononuclear and polymorphonuclear cells, 

which will release cytokines and chemokines. 

Increased levels of peripheral inflammatory cy-

tokines, oxidative stress, and decreased brain-

derived neurotrophic factors are associated 

with decreased cognitive function and impaired 

cognitive tasks. The study conducted by Maeda 

et al. showed that rheumatoid arthritis patients 

had a cognitive decline in verbal function, 

memory, and attention.(1) Furthermore, a study 
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conducted by Vitturi et al. showed that more 

than two-thirds of patients with rheumatoid ar-

thritis had impaired cognition.(2) 

Pathomechanism  
Several pathomechanisms play roles in 

cognitive dysfunction in autoimmune diseases. 

• Involvement of arterioles and venules. 

Studies show the presence of vascu-

lopathy in the small blood vessels in the 

brain of patients with systemic lupus er-

ythematosus (SLE). Destructive and 

proliferative changes involving the ves-

sel wall were found, with extravasation 

of fibrin and red blood cells. Greater 

vascular involvement is seen in Kawa-

saki disease, although studies suggest 

the vasculitis in Kawasaki disease is 

temporary.(3) In systemic vasculitis, one 

study demonstrated a mild impairment 

of abstract reasoning, nonverbal 

memory, and mental speed in positive 

antineutrophil cytoplasmic antibody 

(ANCA) patients.(4) 

• Autoantibody-mediated damage. This 

mechanism could explain what hap-

pens in SLE. Autoantibodies play a sig-

nificant role in the pathomechanism of 

SLE. Studies have shown the deposition 

of an antigen-antibody complex with 

secondary inflammation of the cho-

roidal vessels leading to the neuropsy-

chiatric symptoms of SLE. For SLE, sev-

eral factors in cognitive dysfunction are 

immunological factors, inflammation, 

microglial activation, leakage from the 

blood-brain barrier, excitotoxic media-

tors, and aging markers.(5) In Behcet's 

disease, the study of Cavaco et al. 

demonstrated the possibility of im-

paired cognition in the absence of sig-

nificant neurologic symptoms.(6)  

• Blood brain barrier (BBB) impairement. 

Increased permeability of the BBB can 

be caused by the deposition of immune 

complexes, activation of complement 

and cytokines. This makes it easier for 

neurotoxic autoantibodies to enter the 

brain causing cognitive dysfunction.(7) 

• Role of Pro-inflammatory cytokines. Pro-

inflammatory cytokines are produced 

by immunocompetent neuronal, glial, 

BBB endothelial cells and systemic infil-

tration. At low levels, cytokines can be 

neurotrophic, but if excessive they can 

activate microglia, which causes neu-

ronal death and increased BBB permea-

bility 

• Vitamin D deficiency is an independent 

predictor of poorer cognitive perfor-

mance in SLE patients. In addition, vita-

min D has a role in neuronal survivabil-

ity by preventing oxidative stress and 

inhibiting the formation of free radicals 

• Treatment Effect. The use of corticoster-

oids can impact memory impairment, 

especially in the older age group. This is 

associated with increased expression of 

glucocorticoid receptors on CA1 hippo-

campal neurons. As a result, chronic 

steroid exposure impairs synaptic plas-

ticity and cognition, decreases neuro-

genesis, and causes dendritic atrophy 

Diagnosis  
Establishing a diagnosis is a challenge 

in itself. Decreased memory, frequent repeti-

tion of questions, changes in mood and habits, 

visual disturbances, difficulty recognizing faces 

from family, or disorientation of place and time 

are symptoms of cognitive impairment. Any 

change from the patient's previous habits is a 

marker that needs further investigation. Mild 

cognitive disturbances may characterize by 

general confusion or concussion-like symp-

toms or mood disturbance and forgetfulness. 

The gold standard for the identification of cog-

nitive impairment, in particular, mild cognitive 

impairment, is MoCA (Montreal Cognitive As-

sessment). In addition, other modalities such as 
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the MMSE (Mini-Mental State Examination) can 

also be used, which is also intended to assess 

cognitive impairment empirically. These instru-

ments use a simple cognitive task (e.g., match) 

to determine the level of cognitive impairment 

present in the patient. Both instruments are 

easy to use in daily clinical practice as part of 

the routine daily process. For SLE, other Instru-

ment can use such as ACR Neuropsychological 

Test Battery ( ACR - SLE Battery), The Hopkins 

Verbal Learning Test-Revised (HVLT-R), Con-

trolled Oral Word Association Test (COWAT) and 

Automated Neuropsychological Assessment 

Metrics (ANAM).(5) Tracking cognitive perfor-

mance over time can provide an early picture 

for diagnosis and management 

Treatment  
The main focus is the treatment of the 

underlying autoimmune disease and the pre-

dominant symptom. Several case reports show 

that improving the autoimmune disease under-

lying disease will improve cognitive symptoms. 

Not all cognitive dysfunctions require specific 

pharmacological therapy. Non-pharmacologi-

cal approaches are also thought to improve 

cognitive function. A regular, supervised exer-

cise program may be a practical approach to 

improving cognitive function in addition to cog-

nitive behavioral therapy and cognitive rehabil-

itation.  

Until now, there is still no specific phar-

macotherapy aimed at managing cognitive dis-

orders in patients with autoimmune diseases. 

Some agent use to treat cognitive dysfunction 

with limited evidence and study. Aspirin, anti 

malaria, ACE inhibitor are some of studied 

agent but no recent RCT.(5)   
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