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ABSTRACT

Background: Systemic autoimmune disorders are associated with an increased risk of hypercoagulability. The
hypercoagulable state in people with systemic autoimmune disorders has lately gained attention.

Presentation of case: We presented a 44-year-old male with a chief complaint of progressive difficulty concen-
trating, memory impairment, and weakness in all limbs. Seven months before admission to our Memory Clinic,
the patient began to have infrequent short-term memory loss and sometimes got lost when he went for a drive.
Three months later, he complained of feeling dizzy when in a crowd, being unable to watch television for a long
time, and easily forgetting. Computed tomography (CT) scan showed brain infarction. After receiving the first
dose of COVID-19 vaccine (Sinovac), the patient had difficulty communicating verbally and could only point at
objects, as well as tetraparesis. These conditions severely intervened in his daily activities. The patient was then
referred to an immunologist and diagnosed with autoimmune disease. In our Memory Clinic, his performances of
attention, memory, language, visuospatial, and executive function were very poor. We diagnosed him with
autoimmune dementia. The administration of methylprednisolone, mycophenolate mofetil, vitamin D3, done-
pezil, and memantine could improve his condition.

Discussion: Autoimmune disease can cause microvascular thrombosis and microembolism at the central nervous
system level, which would cause vascular damage and cognitive impairment leading to brain infarction and
dementia.

Conclusion: There seems to be a link between autoimmune disease, hypercoagulable state, and dementia,
although the magnitude of this link and the underlying processes are not fully understood.

1. Introduction

cognitive impairment, this condition is sometimes referred to as auto-
immune dementia [5]. This immune-mediated cognitive dysfunction is a

Recent large-scale epidemiological research has shown that systemic
autoimmune disorders are associated with an increased risk of hyper-
coagulability [1-3]. Thromboembolism in people with systemic auto-
immune disorders has lately gained attention. In addition, systemic
autoimmune disorders are characterized by inflammation. Much
research has been conducted to determine the relationship between
inflammation and the hypercoagulable condition, as well as the rela-
tionship between inflammation and endothelial dysfunction [4].

Furthermore, patients with autoimmune diseases may develop

complex disorder, involving the interplay between increased levels of
inflammatory cytokines, oxidative stress, and reduced levels of
brain-derived neurotrophic factor (BDNF) [6]. The symptoms range
from acute limbic encephalitis to subacute or chronic cognitive im-
pairments that resemble neurodegenerative dementia [5], making the
diagnosis be challenging.

Here, we report a case of a male who had memory impairment with
autoimmune disease and a hypercoagulable state worsened by COVID19
vaccination.
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2. Presentation of case

In August 2021, a 44-year-old male was brought to our Memory
Clinic with chief complaints of progressive difficulty concentrating and
weakness in all four limbs. Seven months ago in January 2021, the pa-
tient began to have forgetfulness particularly related to short-term
memory loss and sometimes got lost when he went for a drive. How-
ever, there was no interference with daily living activities. In April 2021,
the patient complained of feeling dizzy when in a crowd, being unable to
watch television for a long time, and persistent forgetfulness. He was
then taken to a private hospital, a head computed tomography (CT) scan
was performed, and he was diagnosed with a stroke infarct. Subse-
quently, he received routine therapy of clopidogrel 75 mg/day and
donepezil 5 mg/day from the neurologist in the private hospital.

In May 2021, the patient received the first dose of the COVID-19
vaccine using Sinovac vaccine. On the same day after vaccination, the
patient had difficulty communicating verbally and could only point at
objects. The next day he began to have limitations in physical abilities
such as walking, having to hold on to objects, and he also felt tired easily
when performing light activities. On the following day, the patient was
brought to another public hospital and diagnosed as having a recurrent
stroke.

In June 2021, the patient started to have progressive weakness in all
four extremities but was still able to walk with assistance. He then went
to the previous public hospital and was advised to undergo physio-
therapy for 2 weeks, but there was no improvement. The complaints of
difficulty concentrating and forgetting were getting worse, accompanied
by incoherent speech. These complaints were very disturbing activities
in his daily life. A few days later, the patient felt shortness of breath. He
was subsequently referred to the emergency unit of our hospital. On
examination, a massive pericardial effusion was found (Fig. 1). The
patient was then treated for a week with thoracocentesis to treat the
pleural effusion. No malignant cells were found in the pericardial fluid.
At that time, he was suspected to have a secondary anti-phospholipid
syndrome and began to have a routine check-up in the department of
internal medicine.

In July 2021, the patient was referred to our neurology department
for further examination of the complaints of tetraparesis. Because he

Fig. 1. Chest X-ray showed early pulmonary edema and cardiomegaly with
massive pericardial effusion.
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also had cognitive deficits, he was suspected to have multiple sclerosis.
For that reason, brain and cervical Magnetic resonance imaging (MRI)
was performed. Brain MRI showed chronic cortical infarct in left tem-
poral lobe and multiple subacute lacunar infarcts in the left corona
radiata, left basal ganglia and left frontal lobe (Fig. 2), and cervical MRI
revealed mild to moderate canal stenosis in C3-4, C4-5, C5-6, C6-7
(Fig. 3). Subsequently, he was planned to have electroneuromyography
(ENMG). The ENMG results later showed motor and sensory poly-
radiculoneuropathy on the upper and lower extremities, leading to the
diagnosis of chronic inflammatory  demyelinating  poly-
radiculoneuropathy (CIDP). In addition, he was sent to our Memory
Clinic for further evaluation of his cognitive deficits.

In August 2021 when he came to our Memory Clinic, the patient
complained of difficulty concentrating, incoherent speech, and easy
forgetting, which were getting worse. Daily activities such as eating,
bathing, and dressing required the help of others. At that time, there was
no history of headache, facial drop, sleep disorder, loss of consciousness,
fever, head trauma, urinating disorder, defecation disorder, tingling,
electrical shock, and burns. The patient had no prior history of stroke,
hypertension, diabetes mellitus, heart disease, head trauma, seizures,
tumors, chemotherapy and radiotherapy, or alcohol and substance
abuse. Neither had his family.

On general physical examination and cranial nerves, no abnormal-
ities were found. Then we examined muscle strength. We found weak-
nesses in all four extremities, with muscles strength of 4 on proximal
muscles, and 3 on distal muscles. The patient’s neurobehavioral status
showed short-term memory impairment and impaired concentration.
We did the executive function test. We found that the trail-making test B
was impaired. The frontal lobe function, perseveration, and Luria test
were also impaired. The forward and backward digit span of the patient
were also impaired, with a forward digit span score of 4, and a backward
digit span score of 3. A Consortium to Establish a Registry for Alz-
heimer’s Disease (CERAD) test was performed, and the results showed a
fluency score of 11, a modified Boston Naming Test score of 11, word list
learning task of 3/6/7, the constructional praxis score of 8, word list
delayed recall score of 4, and word list recognition score of 6 making the
total score of CERAD was 56. The patient also had problems with
calculation tests. The summary of cognitive function scores by other
measurement tools were listed in Table 1.

Laboratory examinations were also carried out on him with the
following results (Table 2).

At first, we thought that the patient suffered from secondary-

Fig. 2. Head MRI showed multiple subacute lacunar infarcts in the left corona
radiata, left basal ganglia, and left frontal lobe, chronic cortical infarction in the
left temporal lobe, and chronic watershed infarction in the left parietoccipital
lobe with encephalomalacia and cortical laminar necrosis features.
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Fig. 3. Cervical MRI showed mild canal stenosis in DIV C 3-4, 4-5, and
moderate canal stenosis in DIV C 5-6, 6-7 without foraminal stenosis.

Table 1
Patient scoring results of the cognitive functioning.
Scoring
CAM ICU Negative
MMSE 17/25 (domain memory, calculation, visuospatial)
MoCA-INA 8/20 (deficit in attention, language, visuospatial/executive,
TMT-B memory)
CERAD 3 minutes 40 seconds (wrong track)
56 (dementia)
CDR Morris 3 (severe dementia)
CDR SOB 16.0 (severe dementia)
SBT 12 (consistent cognitive impairment with dementia)
FAQ 30 (dependent)
HDRS 2 (no depression)
HARS 2 (no anxiety)
ADL 14/18
IADL 12/14
Barthel Index 60
DSM-V 5 (major cognitive impairment)
Short IQ Code 3.625 (cognitive impairment)
Ina AD-8 6 (cognitive impairment)

CAM ICU, Confusion Assessment Method for the ICU; MMSE, Mini mental state
examination; MoCA-INA, Montreal cognitive assessment Indonesia version;
TMT-B, trail making test-B; CERAD, Consortium to Establish a Registry for
Alzheimer’s Disease; CDR, Clinical Dementia Rating; SBT, Short Blessed Test;
FAQ, Functional Activities Questionnaire; HDRS, Hamilton Depression; HARS,
Hamilton Rating Scale for Anxiety; ADL, Activity of daily living; IADL, Instru-
mental Activities of Daily Living; DSM, Diagnostic and Statistical Manual of
Mental Disorders; Ina AD-8, Alzheimer’s Disease-8 Indonesia version.

antiphospholipid syndrome. Although the lupus anticoagulant was
detected, the level was too small which is further considered negative.
Marker for systemic lupus erythematous was also negative, leading to
the conclusion that the patient is not suffered from SLE. Current bio-
markers available in our institution cannot detect the etiological factor
and the diagnosis remains inconclusive.

The patient was then finally diagnosed with a hypercoagulable state
by the internal medicine department. He was treated with oral Cavit-D3
(calcium hydrogen phosphate dihydrate 500 mg and cholecalciferol 133
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Table 2
Laboratory test results.

Laboratory parameter Value Normal Limits

WBC 8.75 4.5-11.5 x 10%/uL

RBC 6.51 4.4-6.1 x 10°/uL

Hb 17.4 13.2-18.0 g/dL

HCT 54.1 37-52%

PLT 409 150-450 x 10%/ulL.

Neutrophil 74.8 50-70%

Lymphocyte 16.9 18.0-42.0%

Monocyte 7.3 2-11%

Eosinophil 0.9 1-3%

Basophil 0.1 0-1%

MCV 83.1 80-99 fl

MCH 26.7 27-31 pg

MCHC 32.2 33-37 g/dL

Random blood glucose 128 74-140

Physiological hemostasis

PPT 19.3 9.4-12.5 second

INR 1.56 0.90-1.1

Control PPT 15.6 second

APTT 45.3 25.1-36.5 second

Control APTT 323 second

D-Dimer 156 <250 ng/ml

Electrolyte

Na+ 135 137-145 mmol/L

K+ 5.13 3.4-5.4 mmol/L

Cl- 102 95-108 mmol/L

Renal Function

BUN 10.8 6.0-20.0

Creatinine 0.70 0.80-1.30

Liver Function

Albumin 3.48 3.40-5.00 g/dl

SGOT 17 15-37 U/L

SGPT 20 12-78 U/L

Immunology

Anti-ds DNA 10.3 U/mL Normal: < 25.0,
Increase: > = 25.0

ANA TF Negative Negative

Ratio (LA1:LA2) 1.36 (LA positive Mild) ~ Negative: < 1.2-1.5
Moderate: 1.5-2.0

Severe: > 2.0

LA 2 Control 29.6 second

LA 1 Control 41.0 second

LA 1 Patient 44.8 second 31.0-44.0

LA 2 confirmations 32.9 second 30.0-38.0

ACA - IgM 1.3 MPL Normal: <7; Elevated:
>7

IgM Beta2 Glycoprotein Normal: 0.9 Normal: <5; Borderline:
5-8; Elevated: >8

1gG Beta2 Glycoprotein Normal: 1.1 Normal: <5; Borderline:
5-8; Elevated: >8

ACA - 1gG 2.0 GPL Normal: <10; Elevated:
>10

Adenosine Deaminase (ADA) 3U/L 0-50

IU) once daily, oral methylprednisolone 16 mg twice daily, and oral
mycophenolate mofetil 180 mg twice daily. To prevent the side effect of
long-term high dose steroid administration, the dose was then tapered
off to 8 mg twice a day since November 2021, and 8 mg once a day since
February 2022.

Elaborating all these data, we came to the conclusion that the patient
has had autoimmune dementia. We have prescribed him oral memantine
10 mg once daily, oral donepezil 10 mg once daily and oral clopidogrel
75 mg once daily. Until now, the patient still regularly visits our Memory
Clinic and the internal medicine outpatient department to do health
check-ups. The complaints of memory impairment and difficulty of
concentration were improved, with the latest cognitive test scores of
MMSE and MoCA on March 2022 were 22/30 and 18/30, respectively.

During the follow up, no adverse nor unanticipated events (such as
the worsening of neuro-immunological condition or systemic multi-
organ failure, etc.) occurred. The patient has good adherence to the
medication and shows good tolerability with having no side effects of
the prescribed drugs. The patient and his spouse shared their perspective
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regarding the treatments they received and stated that they felt grateful
for the significant clinical improvement they made after receiving the
treatments. They hope that there will be more achievement until the
patient could become functionally independent as before while still
being monitored closely by the doctors.

3. Discussion

Autoimmune dementia is a terminology that represents cognitive
deterioration caused by an autoimmune condition. In some clinical
conditions, the probability of experiencing immune-mediated cognitive
impairment is increased [7]. Autoimmune etiologies of dementia, for
example, account for a greater percentage of cases in young-onset (<45
years) and early-onset (<65 years) dementia. Autoimmune dementia
may arise without an accompanying autoantibody, and negative auto-
antibody testing does not rule out autoimmune dementia [7]. Autoim-
mune dementia in young patients accounts for 20.3% of cases, a second
most common cause after neurodegenerative dementia [8].

Many autoimmune and immune-mediated diseases are characterized
by inflammation [9]. According to comparative research, coagulation
and innate immunity have an evolutionary basis [10]. It is not unex-
pected, therefore, that the immune system and the coagulation system
are intertwined, with numerous molecular components crucial for both
systems [11,12]. Inflammatory and coagulation pathways are linked by
significant interaction and a proclivity to work together [11,12]. They
are made up of a vast number of cellular and molecular components that
interact in a complicated way [11,12]. Some of the key hallmarks of
inflammation-induced hypercoagulability include cytokine activation of
tissue factor (TF) expression, endothelial dysfunction, inhibition of the
protein C system, and inhibition of fibrinolysis (increased plasminogen
activator inhibitor 1 levels) [9].

Several pathways have been hypothesized in this respect to trigger
the beginning of cognitive decline and dementia. These processes
include not just thrombosis-related pathways, but also immune-
mediated pathways [13].

The first mechanism would be direct brain injury caused by auto-
immune disease [14]. Endothelial dysfunction at the blood-brain barrier
(BBB) allows these APS to get into the brain, which can cause damage to
neuronal cells. These neurodegenerative mechanisms, as demonstrated
by a mouse model study [15], are associated with an abnormal in-
flammatory response that increases tumor necrosis factor (TNF) and
prostaglandin E and a decrease in intrinsic brain thrombin inhibitors,
resulting in increased inflammation and thrombosis.

All of these things would cause microvascular thrombosis and
microembolism at the central nervous system level, which would cause
vascular damage and cognitive impairment leading to brain infarction
and dementia, just as found in our patient. Although the diagnosis of
secondary APS was not conclusive based on the laboratory examination,
our patient indeed had a tendency to have an autoimmune disease, and
his symptoms were worsened by COVID-19 vaccination.

With regard to COVID-19 vaccination, previous studies have
reviewed the association of nervous system demyelination in post-
vaccinated patients. In most instances, neurological problems emerged
during the first 1-2 weeks [16]. In our case, the symptoms emerged
within 24 hours after the immunization. Females made up the vast
majority of cases, accounting for almost 85% of all immune-mediated
illnesses [16]. This assertion contrasted with our situation with the
male gender. Furthermore, more than half of the patients had a history
of probable or confirmed autoimmune disorders [16], which might put
them at a higher risk of acquiring other immune-mediated diseases like
ours.

da Silva et al. reported neuroimmunology symptoms of acute trans-
verse myelitis related to COVID-19 vaccination (Oxford/AstraZeneca) in
Brazil with onset of symptoms appeared after 3 weeks, while Khan et al.
reported a case with the same condition with onset of five days following
vaccination using Moderna. In addition, a case from Khan et al.
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responded well to plasmapheresis [17,18].Guillain-Barre syndrome
associated with COVID-19 vaccination has been systematically reviewed
from 17 publications, reporting 39 cases of GBS following COVID-19
vaccination. The GBS symptoms has occurred within 2 weeks
following vaccine administration [19,20]. Vaccination may cause an
immunological reaction in our bodies. When our immune system is
unable to differentiate between foreign antigens and host antigens,
autoimmunity develops, resulting in the destruction of host cells [18].

Autoimmunity is caused by the following processes in a person: 1)
the most common mechanism is molecular mimicry between infectious
antigens and self-antigens, 2) the acceleration of an ongoing autoim-
mune process by local activation of antigen-presenting cells and over-
processing of antigens induced by foreign antigens, and 3) polyclonal
activation of B lymphocytes or bystander activation, which increases
cytokine production and further induces autoreactive T-cell expansion
[18].

The type of antibodies related with autoimmune neurological ill-
nesses can be used to categorize the disorders. In terms of disease
pathophysiology, it is widely believed that antibodies directed against
antigens expressed on the neural cell surface are more likely to be
harmful, causing cell damage/dysfunction or receptor internalization by
direct binding to their accessible target [21]. In contrast, antibodies
targeting intracellular antigens (which are not accessible for direct
binding in normal settings) are unlikely to be harmful and instead reflect
disease indicators of a cytotoxic T cell activity [21].

Since the pathological foundation of dementia is complicated and
varied, and no precisely targeted therapy has yet been discovered, novel
therapeutic strategies that influence all processes of cognitive impair-
ments should be developed. Moreover, as the neurological effect of the
COVID-19 pandemic grows, it seems that vaccine-related illnesses may
need to be included. Certainly, additional data are needed to provide a
more accurate assessment of the real significance and possible danger.
The rarity of this incident should not preclude vaccinations from being
used, since worldwide immunization is one of the most critical measures
in battling this pandemic.

4. Conclusions

To conclude, there seems to be a link between autoimmune disease,
hypercoagulable state, and dementia, although the magnitude of this
link and the underlying processes are not fully understood. Inflamma-
tory reaction after vaccination may worsen the symptoms of patients
with autoimmune disease. The features of people who will acquire de-

mentia, in particular, remain unknown, and no preventative therapy is
available.
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