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Introduction
In the first months of 2020, the outbreak of a novel 
coronavirus, called Respiratory severe acute syndrome 
coronavirus 2 (SARS-CoV-2), impressed all the world 
society. The first system that coronavirus disease 2019 
(COVID-19) affects is usually the respiratory system, 
although other systems in the body are also involved.1 
Fever, dry cough, and tiredness are defined as the most 
common symptoms of COVID-19. Some fewer common 
symptoms include vomiting, diarrhea, conjunctivitis, 
and neurologic signs like headache, myalgias, dizziness, 
dysgeusia, anosmia, and loss of taste or smell reported in 
various studies.2,3 In the case of current infection, SARS-
CoV-2 can be detected by polymerase chain reaction 
(PCR) test via both  nasal and  saliva samples. Also, in 
the case of pulmonary involvement, a chest x-ray, and 
a computerized tomography scan (CT scan) can be 
helpful for diagnosis. Some non-specific inflammatory 
factors like high level C-reactive protein (CRP) and 
Lactate dehydrogenase (LDH) in serum also can show 
inflammation in patients’ bodies, which can be associated 
with COVID-19. Detection of Immunoglobulin G (IgG) 
and Immunoglobulin M (IgM) antibodies are used for 
early screening of COVID-19 to detect past infections. 
IgM can be detected in 3-5 days after onset and IgG in 7 
days.4-6 

The neuroinvasive capacity of coronaviruses is not 
well known. There is not enough information about the 

neuropathogenesis of SARS-CoV-2. Reported loss of smell 
and hearing in COVID-19 patients, besides more common 
neurological manifestations, worried the clinicians 
about the SARS-CoV-2 effect on neurons. A 0.04% rate 
of neurologic symptoms in SARS and a 0.2% rate in the 
Middle East respiratory syndrome-related coronavirus 
(MERS)7 besides the evidence that SARS-CoV-2 can 
infect neurons8 makes the concerns even more. In 
addition to the direct way, there are possible mechanisms 
suggested for indirectly mediated inflammation and the 
neuralgic manifestation of COVID-19.9 Overstimulation 
of the immune system is one of these mechanisms. Also, 
increased risk of stroke is one of the symptoms which 
should be considered about the disease.10 A recent 
systematic review found a 1.7% pooled incidence of 
ischemic stroke in COVID-19 patients.11 It seems that 
central and peripheral nervous system manifestations are 
neglected symptom associated with this infection. 

Encephalitis is one of the rare complications of 
COVID-19. A systematic review of nine reports 
summarized all the cases of encephalitis due to COVID-19. 
Totally, 14 cases of this manifestation were reported 
in this study from which only six of the reported cases 
had encephalitis according to brain CT and magnetic 
resonance imaging (MRI).12 A study in a Chinese setting 
found cognitive impairments in patients recovered from 
COVID-19 compared to the controls. In this study, some 
cognitive tests were correlated with serum CRP level.13 

Case Report

Abstract
Creutzfeldt-Jakob disease (CJD) is a rare rapidly progressive neurodegenerative disease. 
The diagnosis of CJD is based on magnetic resonance imaging (MRI) findings, electro-
encephalography (EEG), or 14-3-3 protein detection. We report a case of a previously-healthy 
72 year-old woman, with evidence of coronavirus disease 2019 (COVID-19), who complained 
of behavioral changes and rapidly progressive dementia. While hospitalized, she did not have 
orientation to time and place and repeated an irrelevant sentence in response to questions. 
Also, anomia and impaired comprehension was observed. Myoclonic jerks, abnormal signal 
intensity at bilateral parieto-occipital cortices in MRI, periodic sharp wave complexes in EEG, 
and increased lactate dehydrogenase in cerebrospinal fluid (CSF) highly recommended CJD as 
the diagnosis. This is the second case of CJD after COVID-19 during this pandemic, which can 
be an alarm to clinicians about the silent impact of COVID-19 on the central nervous system.
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A study in the United States found that neurological 
manifestations occurred in most of hospitalized patients 
and it was associated with increased morbidity and 
mortality.3 

COVID-19’s possible effect on accelerating 
neurodegeneration and Creutzfeldt-Jakob disease (CJD) 
was reported in the United States for the first time in a 
previously healthy man, whose symptoms started with 
confusion and delirium, progressed to paucity of speech 
over two weeks, and died after 2 months.14 CJD is a rare 
rapidly progressive neurodegenerative disease and the 
commonest form of human prion disease caused by the 
accumulation of abnormal proteins in the neurons  of 
central nervous system.15 Usually, CJD appears in patients 
with 55-75 years old, and in about 90% of cases, leads 
to death over one year.16 Myoclonus is the characteristic 
feature of CJD, but it can be presented with unstable gait, 
personality and behavioral changes, failing memory, 
and unstable gait, too. According to the updated clinical 
diagnostic criteria for CJD, parietal, occipital, and temporal 
cortical regions are the most valuable areas for diagnosis 
in MRI. Hyperintensities in at least two of these regions 
are of the same level of diagnostic importance with sharp 
wave complexes on the electro-encephalography (EEG) or 
14-3-3 protein detection in the cerebrospinal fluid (CSF).17 
Moreover, increase in LDH level of CSF might be helpful 
to discriminate between CJD and other dementias.18 

Case Report
A 72 year-old previously healthy woman was complaining 
of fever and loss of smell about 30 days before 
hospitalization. The lung CT scan, lymphopenia, and 
the positive result of the COVID-19 Immunoglobulin G 

(IgG) test suggested a recent COVID-19 for her. After 
two weeks, the first signs of disorientation to place and 
obsessive behaviors appeared. The condition became more 
severe and she could not recognize her family members. 
She was hospitalized and during hospitalization, she did 
not have an orientation to time and place, and repeated 
an irrelevant sentence in response to questions. She did 
not look at the examiner and looked around, aimlessly. 
Anomia and impaired comprehension were also observed. 
Cranial nerves were normal and there was no paresis. She 
did not express hunger or thirst, but when she was given 
food, she ate it. Myoclonic movements were also observed 
during her hospital confinement period. 

The patient’s first time MRI on October 1, 2020 detected 
no abnormality; but in the second time axial T2/FLAIR, 
sagittal T2, and coronal T1/W brain MRI, on October 
5, 2020, abnormal signal intensity was seen at bilateral 
parieto-occipital cortices which showed restriction of 
diffusion on DWI. In the third MRI, in additional DWI, 
there was bilateral cortical restricted diffusion in posterior 
aspects of parietal lobes and parietooccipital regions as 
well as some restriction in the left frontal cortex in brain 
MRI (Figure 1), but brain MRI with contrast did not 
show any enhancement. The report of the patient’s EEG 
on October 12, 2020 only found that background rhythm 
was mildly slow (7c/s) without asymmetry, but her second 
and third EEG on October 24, 2020 and November 10, 
2020 showed signs of periodic sharp wave complexes 
(Figure 2). Abnormal signal intensity at bilateral parieto-
occipital cortices, triphasic discharges in EEG, and 
rapidly progressive dementia beside myoclonus, highly 
recommended CJD as the diagnosis for our patient. 

The results of all routine biochemistry, hematology, 

Figure 1. Brain MRI findings: Diffusion weight images, bilateral cortical restricted diffusion in posterior aspects of parietal lobes and parieto-
occipital regions as well as some restriction in the left frontal cortex.
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serology, hormone tests, count blood cell (CBC), 
nasal PCR test, and lumbar puncture (LP) analysis are 
summarized in Table 1. The result of the patient’s last 
nasal and PCR of CSF was negative but her LDH level 

of CSF was at a high level, which can be due to CJD18. 
During hospitalization, the patient was treated with high-
dose (2gr/kg) corticosteroids, plasmapheresis (250cc/
kg), and intravenous immunoglobulin (IVIG) before the 

Figure 2. EEG findings on October 12, October 24 and November 10.

Table1. Results of all routine biochemistry, hematology, serology, hormone tests, count blood cell (CBC), nasal PCR and lumbar puncture test 
of the patient.  

Test Result Reference Value

Blood Biochemistry (September, 12)

Fasting blood glucose 101 mg 70 – 110

Urea 45 mg 15 – 55

Creatinine 1.1 mg 0.6 – 1.4

Uric Acid 5.9 mg/dl 2.6 – 6

Triglycerides 96 mg/dl 40 – 200

Cholesterol 214 mg/dl (high) >200 high risk

HDL 46 mg/dl >34 desirable

LDL 149 mg/dl 130 – 159 borderlines high

AST 14 IU/L Up to 40

ALT 8 IU/L 5 – 41

Alkaline phosphatase 215 IU/L Up to 270

Calcium 7.5 mg/dl (Low) 8.6 – 10.6

Vitamin D3 40 ng/ml 30 – 100 sufficient

Hematology CBC

September, 12 September, 23 October, 9

W.B.C. 5 * 103 /μl 4.5 * 103 /μl 11.5 * 103 /μl 4 – 10

Lymphocyte 26% 29.4% 8.2% 8-33%

Lymphocyte Count 1.3 * 103 1.32 * 103 0.94 * 103 0.8-5

R.B.C. 4.44 * 106 /μl 4.48 * 106 /μl 4.59 * 106 /μl 3.8 – 6

HGB 13.3 g/dl 13.8 g/dl 13.5 g/dl 12 – 16

HCT 38.8% 38.1% 41.4% 33 – 50

M.C.V. 87 fL 85 fL 90 fL 80 – 100

M.C.H. 30 pg 31 pg 29 pg 25 – 32

M.C.H.C. 34 g/dl 36 g/dl 33 g/dl 28 – 40

Platelets 132 (Low) 135 (Low) 160 150 – 450

MPV 11.1 fL (High) 8.9 fL 11.1 fL 7 – 11

RDW - - 13.5 % 11.5 – 15

PDW - - 16.0 Fl 10 – 17

P-LCR - - 34.6 % 17 – 45
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suggestion of CJD, but there was no improvement and she 
discharged with consent in vegetative state. Her myoclonic 
seizure had worsened and treatment with valproate 
and levetiracetam was not associated with significant 
improvement. 

Discussion
From the first days of the COVID-19 epidemic in China, 
neurologic manifestations such as myalgia, headaches, 
and dizziness were reported as symptoms associated with 
this infection. Despite the reported cases of encephalitis12 
and cognitive impairments,13 here we provide a detailed 
report of a case with probable CJD after COVID-19. This 
is the second case of CJD after SARS-CoV-2 infection. 
The earlier case was reported in the United States, in July 
2020.14 There is a little information about the possible 
underlying mechanisms, but the systemic inflammatory 
mediators may accelerate prion propagation which leads 
to rapid neurodegeneration. There is no definite treatment 
for CJD.16

The differential diagnosis of observed rapidly progressive 
dementia seen in the patient include CJD, atypical 

presentations of other neurodegenerative disorders, 
autoimmune encephalopathies, some infections, and 
neoplasms. Autoimmune encephalopathies usually affect 
the limbic system and typically present with memory 
loss or behavioral changes. Viral encephalopathies are 
preceded by a flulike illness.19 The discussed patient did 
not answer to corticosteroids and IVIG which can rule 
out the autoimmune diagnosis. Although there is not 
enough evidence for definite diagnosis of CJD, ruling out 
the other differential diagnosis and numerous evidences 
in favor of CJD diagnosis like the LDH level of CSF, MRI 
and EEG findings, and myoclonus movements make CJD 
as the most probable diagnosis. 

The annual incidence of CJD is approximately 1 per 
million. However, a previously reported case and our 
patient may indicate that infection with SARS-CoV-2 
precipitates the neurodegeneration process. CJD is caused 
by the accumulation of abnormally-folded isoforms 
of cellular sialoglycoprotein. The accumulation of this 
prion protein leads to vacuolation and spongiform 
neuropathologic alterations with rapid neurodegeneration 
in affected regions. Animal studies have shown that there 

Test Result Reference Value

Serology (September, 23)

CRP Negative Up to 6.0

RF Negative Up to 8

Immunoassays thyroid function (September, 23)

TSH 1.17 mIU/L 0.32 – 5.2

Free T4 1.32 ng/dL 0.8 – 2.1

Immunoglobulins (September, 23)

COVID-19 IgM 0.44 <0.9 negative

COVID-19 IgG 12.66 (High) >1.1 positive

Routine Biochemistry (October, 9)

LDH 457 IU/L Up to 480 

Total protein 6.6 g/dl 6.6 – 8.7

Albumin 4.2 g/dl 3.5 – 5.2 

Nasal PCR (October, 10)

COVID-19 PCR Negative -

Lumbar Puncture (October, 14)

COVID-19 PCR Negative -

W.B.C Negative -

R.B.C Negative -

Glucose 82 -

LDH 102 (High) Up to 22

Protein 42 -

Abbreviations: HDL: High-density lipoprotein; LDL: Low-density lipoprotein; AST: Aspartate transaminase; ALT: Alanine aminotransferase; 
W.B.C.: White Blood Cell; R.B.C.: Red Blood Cell; HGB: hemoglobin; HCT: hematocrit; M.C.V.: Mean corpuscular volume; M.C.H.: Mean 
corpuscular hemoglobin; M.C.H.C.: Mean corpuscular hemoglobin concentration; MPV: Mean platelet volume; RDW: Red blood cell 
distribution width; PDW: Platelet Distribution Width; P-LCR: Platelet larger cell ratio; CRP: C-reactive protein; RF: rheumatoid factor; TSH: 
thyroid-stimulating hormone; IgM: Immunoglobulin M; IgG: Immunoglobulin G; LDH: Lactate dehydrogenase; COVID-19: coronavirus 
disease 2019; PCR: polymerase chain reaction;  

Table 1. Continues
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is a rapid shift from preclinical to clinical stages of prion 
disease in association with some infections.20 In prion 
disease, A1 reactive astrocytes act as serving foci for 
prion protein scrapie propagation and are neurotoxic. 
In the change of preclinical CJD to the clinical phase, 
region-specific homeostatic astrocytes are replaced by 
a neuroinflammatory transcriptome that impacts the 
astrocyte subpopulations.20 Inflammatory factors, such 
as tumor necrosis factor (TNF), interleukin-1 (IL1), 
and complement component 1q (C1q) are necessary 
for A1 astrocytes activity, and increased secretion of 
these inflammatory factors is shown in COVID-19.21 
So, COVID-19 may accelerate the CJD pathogenesis. 
Nevertheless, considering the incidence of CJD and 
about 90 million documented cases of COVID-19, it 
would be expected that these illnesses could occur just 
simultaneously, too. 

Conclusion 
After months, COVID-19 is still continuing to grow. A 
large number of death cases should not make us neglecting 
patients with mild physical illness. Asymptomatic 
infected people are at risk, too. Besides the governmental 
protocols for reducing the spreading of COVID-19, 
clinicians and researchers should consider all aspects 
of the disease, including vulnerability to later cognitive 
decline and dementia and even rare conditions like CJD 
to make it possible to cross this pandemic with the least 
complications. 
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