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Abstract: Prion diseases are rare, fatal neurodegenerative disorders caused by misfolded proteins.

Sporadic Creutzfeldt—Jakob Disease (sCJD) is the most common form and develops without any identifiable triggers. This case report
documents the first probable diagnosis of sCJD in Syria, involving a 72-year-old woman who presented with depressive symptoms for
several months before rapidly deteriorating, and eventually succumbing to complications of the disease. Clinical examination findings,
exclusion of CJD-mimicking conditions, and specific MRI findings, supported the diagnosis in the absence of biochemical tests or
postmortem confirmation. This report emphasizes the challenges of diagnosing prion diseases in resource-limited settings and calls for
the development of national surveillance systems in low- and middle-income countries to aid early detection, monitor the global
disease burden, and reduce the risk of outbreaks. Raising awareness of prion diseases among physicians in such contexts is crucial for

improving disease recognition.

Plain Language Summary: This report describes the first likely case of a rare brain disease in Syria. The disease, called sporadic
Creutzfeldt-Jakob Disease (sCJD), is caused by misfolded proteins and is always fatal. The patient was a 72-year-old woman. She first
showed signs of depression for a few months. After that, her condition worsened very quickly, and she died from complications of the
disease. Because specialized lab tests and an autopsy were not available, doctors diagnosed her based on her symptoms, by ruling out
other diseases that look similar, and on specific brain scan (MRI) results. This case shows how hard it is to diagnose such diseases in
places with limited medical resources. The report recommends that lower-income countries create national systems to track this
disease. This would help find cases early, better understand how common it is worldwide, and prevent outbreaks. It is also crucial to
train doctors in these areas to recognize the disease.
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Introduction

Prion diseases are rare and fatal neurodegenerative diseases caused by the buildup of a misfolded prion protein, leading to
neural apoptosis and spongiform degeneration of brain tissue. Sporadic Creutzfeldt—Jakob Disease (sCJD), which has an
unknown cause, represents more than 85% of CJD cases, with an incidence of 1.5 to 2 per million worldwide annually.'
However, a recent global epidemiology atlas indicates that formal surveillance data are only available from 34 countries
worldwide Figure 1.% On the other hand, data from low- and middle-income countries (LMICs) primarily rely on case reports
or case series.> This lack of data is particularly concerning for LMICs, where underreporting is common due to limited
diagnostic capacity.'® Less frequent forms include: genetic CID (gCJD) due to inherited disease-causing mutations in the
prion protein gene PRNP, iatrogenic CJD (iCJD) from medical procedures, and variant CJD (vCJD) from consuming
contaminated beef.'! CJD progresses rapidly, with nearly 90% of patients dying within a year of symptom onset. The clinical
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Figure | Heatmap showing the global annual mortality rate (AMR) of sporadic Creutzfeldt—Jakob Disease illustrated as color gradients (cases per million).

presentation is nonspecific and includes myoclonus, cognitive impairment, rapidly progressive dementia, hallucinations, and
cerebellar signs.'' While sCJD may not be initially suspected, it should be considered in cases of rapid cognitive decline.
This paper discusses a case of probable sCJD, which is, to our knowledge, the first in Syria. We address diagnostic difficulties
in low-income countries, where biochemical confirmation is costly, making clinical findings and neuroimaging crucial. We
also highlight the need for surveillance protocols to document future cases and prevent outbreaks.

Case Report
History

A 72-year-old woman presented to our hospital after rapid deterioration of consciousness level and motor function. The
patient was a life-long nonsmoker and abstained from alcohol. Medical history included hypertension. A detailed history
was taken from family members and revealed inattention, failure to perform daily activities, apathy, disorientation to time
and place, notable personality changes, and altered speech patterns starting two months before presentation Figure 2. The
patient then developed visual hallucinations, behavioral abnormalities (placed her shoes in the refrigerator), and poorly
defined involuntary movements that subsided during sleep. Notably, she exhibited depressive symptoms for several
months preceding the neurocognitive decline. The patient was examined by several neurologists who excluded thyroid
function abnormalities and vitamin B12 deficiency, however, the diagnosis remained inconclusive.

Admission

A local neurologist referred the patient to our hospital upon worsening consciousness level and motor function. Physical
examination upon admission revealed positive Hoffman and Babinski signs bilaterally, and rigidity in all four limbs.
Further testing revealed pyuria and blood granulocytosis. The patient was hospitalized for supportive care and case study,
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Figure 2 Timeline of the progression of the disease detailing major signs and symptoms divided into three periods: prehospitalisation, hospitalisation, and
posthospitalisation.

during which she developed myoclonic jerks and hyperreflexia, and received a brain magnetic resonance imaging (MRI)
scan from a nearby private facility showing multiple abnormalities. Table 1 and Figure 3 detail the patient’s significant
work-up results and key examination findings.

Diagnosis

Given the patient’s history of rapidly progressive neuropsychiatric disorder, clinically evident myoclonus, and extrapyrami-
dal and pyramidal signs, along with the characteristic brain MRI findings, a diagnosis of probable sCJD was established
based on the CDC diagnostic criteria,'* which require: (1) Progressive dementia; and (2) At least two of the following
clinical features: myoclonus, visual or cerebellar signs, pyramidal/extrapyramidal signs, or akinetic mutism; along with (3)
A typical MRI finding of high signal in the caudate nucleus and putamen or at least two cortical regions on Diffusion-
Weighted Imaging (DWI) or Fluid-Attenuated Inversion Recovery (FLAIR). As noted in Figure 3, the DWI abnormalities

are present in almost all cortical regions with thalamic and striatal involvement. This pattern is more indicative of CJD and

Table | Outline of Significant Clinical, Chemical, and Neuroimaging Findings During Hospitalisation

Admission vital signs ® BP: 160/100 mmHg.
® HR: 83/minute.
® Body temperature: 36.9°C.
Admission neurological examination ® Deep tendon reflexes: Normal in upper and lower limbs.
® Babinski and Hoffman signs: Positive bilaterally.
® Cranial nerves: Normal bilaterally.
® Pupillary and oculocephalic reflexes: Normal.
® Rigidity: Present in all four limbs.
® GCS score: 9/15 (E4, VI, M4).
® Sensory tests, cognitive assessments, and cerebellar examinations
could not be performed given the patient’s low level of consciousness and generalized rigidity.

(Continued)
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Table | (Continued).

Admission work-up ® CBC:

Hgb: 11.5 g/dL.

MCV: 81.5 fL.

WBC: 6900/uL.
Granulocytes: 75.5%.
Lymphocytes: 1300/uL.
Urinalysis:

o RBC: 3-5/hpf.

o WABC: 25-30/hpf.

o pH: 6.

ALT: 29 U/L.

Albumin: 3.4 g/dL.
Creatinine: 0.8 mg/dL.
Urea: 43 mg/dL.

CRP: 0.9 mg/L.

PT: 13.5 seconds.

INR: 95%.

Total calcium: 9.3 mg/dL.
Phosphate: 2.7 mg/dL.
Magnesium: 1.83 mg/dL.

O O O O O

Additional investigations ® Regular CSF analysis:
o RBC: 5/uL.

o WBC: 0/pL.

o Protein: 19 mg/dL.
o Glucose: 51 mg/dL.
o CRP: I.3 mg/L.

Brain MRI: Bilateral cortical and subcortical hyperintense signals on DWI.

» EEG: Nonspecific generalized slowing.

Abbreviations: BP, Blood pressure; HR, Heart rate; GCS, Glasgow coma scale; CBC, Complete blood count; Hgb, Hemoglobin; MCV, Mean corpuscular volume;
WBC, White blood cell; RBC, Red blood cell; ALT, Alanine transaminase; CRP, C-reactive protein; PT, Prothrombin time; CSF, Cerebrospinal fluid; MRI, Magnetic
resonance imaging; DWI, Diffusion-weighted imaging; EEG, Electroencephalography.

excludes other types of rapidly progressive dementia such as autoimmune encephalopathy.'* !> The symmetrical abnorm-
alities observed on the DWI also indicates a later stage of the disease, aligning with the patient’s clinical presentation.'
Several CJD-mimicking diseases were excluded based on clinical reasoning and biochemical findings Table 2.'® Real-time
quaking-induced conversion (RT-QuIC) and cerebrospinal fluid (CSF) 14.3.3 were unavailable.

Management

Myoclonic jerks and rigidity were managed via Levetiracetam (500 mg/12 hours) and Levodopa/Carbidopa (100/25 mg/
8 hours), respectively. The patient also received proper hypertensive therapy and antibiotic therapy (Ceftriaxone 1000mg/
24 hours and Levofloxacin 750 mg/24 hours) for urinary tract infection. She was discharged to receive care at home as
requested by her family.

Follow-Up
Three months later, follow-up examination revealed a right-sided palmomental reflex and palmar grasp reflex. The patient

also exhibited severe cervical dystonia. A few days later, she developed aspiration pneumonia, which led to her death.
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Figure 3 Serial axial diffusion-weighted magnetic resonance images (DWI) demonstrating cortical hyperintensity (cortical ribboning) and basal ganglia involvement. (a): Fronto-
parietal cortex. (b—e): Occipito-temporal cortex. (f): Temporal cortex. (c and d): Note the characteristic high signal intensity in the heads of the caudate nuclei and putamen.

Discussion

The presented case report highlights a probable sCJD in a 72-year-old woman, which to our knowledge, is the first case
to be documented in Syria. Given the estimated annual global incidence of 1.5-2 cases per million,' the absence of prior
reports from Syria, a country with a population of approximately 20 million, suggests a significant surveillance gap and
profound underdiagnosis. The case underscores the need for a national prion disease registry to monitor future cases,
including iCJD and vCJD, and aid in outbreak prevention. Additionally, the patient’s nonspecific symptoms emphasize
the importance of considering CJD in differential diagnoses, as delayed diagnosis may stem from not considering prion
diseases in the first place.

This report has several limitations, primarily the lack of CSF 14.3.3 testing and advanced diagnostic tools such as RT-
QulC. Consequently, diagnosis relied heavily on clinical examination, exclusion of other conditions, and brain MRI
findings. The patient was referred to a private facility to quickly obtain an MRI scan, however, the majority of patients
normally face long MRI waitlists in affordable public hospitals, reflecting the broader difficulties of accessing advanced
imaging in LMICs.'® Cultural considerations did not allow for performing post-mortem brain biopsy, which prevented
the histological, ie gold standard, confirmation of the diagnosis. Furthermore, as noted in Table 2, the lack of specific
ancillary tests means we could not definitively exclude all CJD mimics. However, as detailed in the case discussion, it is
unlikely that this case is a CJD mimic as it fits the criteria for a probable CJD diagnosis.

Table 2 Diagnostic Rationale Behind Excluding Various Sporadic Creutzfeldt—Jakob Disease Mimics

Disease Rationale for Exclusion in Patient
Common neurodegenerative diseases (Alzheimer’s Disease, ® Rapid progression of signs and symptoms within three months preceding
Dementia with Lewy Bodies) hospitalization.

® Absence of cognitive dysfunction prior to the rapid deterioration.
® No evidence of focal brain atrophy on MRI.

(Continued)
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Table 2 (Continued).

Disease Rationale for Exclusion in Patient

Infection-caused delirium ® Subacute, progressive, and non-fluctuating nature of symptoms.

® No improvement after treating urinary tract infection.

Toxic/Metabolic Syndromes® ® Normal electrolytes.
® No history of alcohol consumption.

® Normal hepatic and renal functions.

Immune-mediated encephalitis No CSF pleocytosis.
No brainstem abnormality on MRI.

Euthyroid.

No response to five days of intravenous methylprednisolone.

Progressive multifocal encephalopathy No history of immunosuppression.
No history of generalized seizures.

No CSF pleocytosis.

No demyelinating lesions in the parieto-occipital region, corpus callosum,

thalamus, or basal ganglia.

Subacute sclerosing panencephalitis Advanced age.

® No known history of childhood measles infection.

® No bilaterally synchronous sharp complexes lasting a few seconds on EEG.
Neoplastic, paraneoplastic, and vascular conditions® ® No relevant findings on MRI.
Other types of CJD? ® vCJD: No history of suspicious food consumption or blood transfusion, and
no pulvinar sign on brain MRI.
® iCJD: No history of medical or surgical procedures.
)

gCJD: Negative familial history for any similar cases.

Note: * We could not definitively exclude these diagnoses due to the lack of the needed ancillary tests for confirmation.
Abbreviations: MRI, Magnetic resonance imaging; CSF, Cerebrospinal fluid; EEG, Electroencephalography; CJD, Creutzfeldt—Jakob Disease; vC|D, Variant Creutzfeldt-Jakob
Disease; iCJD, latrogenic Creutzfeldt—Jakob Disease; gCJD, Genetic Creutzfeldt—jakob Disease.

The economic realities of healthcare in resource-limited countries are another limitation. In such contexts, the
economic value of pursuing extensive diagnostic procedures for currently untreatable diseases such as CJD can be
questioned, especially when resources are needed for managing treatable conditions. Hence, CJD registries are limited to
high income countries, which renders case reports from LMICs essential to better understand the global burden.
Collaborative initiatives between research institutions and LMIC healthcare systems could provide cost-effective screen-
ing strategies that improve CJD surveillance.

A review of the experiences in other developing nations reveals a consistent challenge in obtaining definitive diagnoses for
CJD which limits the comprehensiveness of global epidemiological understanding.” Surveillance is often either non-existent
or inadequate in many LMICs, contributing to underreporting and frequently relying on clinical criteria rather than
pathological confirmation.”'” For example, in a series of six cases reported from Peru, all patients were discharged with
a probable diagnosis of prion disease because necropsy, the gold standard for definitive confirmation, was not performed.®
Furthermore, key supportive tests like the 14-3-3 protein assay in CSF were often not performed due to the high cost of extra-
institutional private testing.® Recent reports from Morocco, Romania, and Saudi Arabia were largely established as probable
CJD, relying heavily on clinical criteria, MRI, and sometimes EEG, due to the unavailability or financial constraint of
definitive confirmatory tests.>> Similarly, reports from various Asian countries underscore the provisional nature of many
diagnoses, often classifying cases as probable or possible sCID.!” For instance, Chinese surveillance data, despite being
extensive, still categorized the vast majority of sCJD cases reported between 2010 and 2016 as probable or possible rather than
definite.'” In India, a lack of applicable diagnostic techniques meant earlier reports included a significant number of probable
cases.'” Even in more recent Indian case reports, the ability to perform highly specific tests like CSF 14-3-3 and RT-QuIC was
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not possible due to financial and logistic constraints.” Earlier studies in India (2011-2013) and Kenya (1990-2004) also
described numerous probable and possible cases.*® The abundance of probable and possible reports from LMICs reflects
similar logistical conditions and underscores the critical need for national surveillance systems in LMICs to track the global
burden of prion diseases and improve early detection.

Raising awareness among clinicians about prion diseases is essential to overcome difficulties in diagnosis, mitigate
diagnostic delays, and improve case detection rates. Education through workshops, seminars, and accessible resources
like clinical guidelines can aid early recognition and enhance understanding and preparedness, ultimately improving
diagnosis and patient management in the region.

Conclusion

This case highlights the pressing need to raise awareness of prion diseases among healthcare professionals in resource-
limited countries. It underscores the importance of including CJD in the differential diagnosis of rapidly progressive
dementia, suggesting the need for prion disease surveillance and registries in LMICs. Despite limitations such as
diagnostic resource scarcity and economic constraints, this report serves as a foundational step toward recognizing and
addressing prion diseases in Syria and similar regions.
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