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ABSTRACT

Introduction: We report a rare case of positive RT-QuIC assay in CNS involvement of mycosis fungoides.
Case presentation: A 73-year-old man presented with decreased consciousness and generalised
convulsions. He had been formerly diagnosed with mycosis fungoides, by that time in full remission. Clinical
examination revealed profound cognitive deficits with fluctuating level of alertness during admission. An
MRI of the brain showed multiple contrast-enhancing lesions in both hemispheres, while lumbar puncture
indicated lymphocytic pleocytosis with elevated CSF protein. The rapidly progressive cognitive decline
prompted investigations for Creutzfeldt-Jakob disease (CJD) with 14-3-3 and RT-QuIC assay, both of which
came back positive. Meanwhile, flow cytometry analysis reported increased T-cell population, suggestive of
CNS lymphoma. Despite the high specificity of the RT- QuIC assay for CJD, the diagnosis was not further
supported by imaging or EEG findings. A brain biopsy was performed, reporting brain infiltration by a
highly malignant T-cell lymphoma, believed to represent large cell transformation of mycosis fungoides
with CD30 expression. Treatment with pulsed steroids had some effect on the level of consciousness,
although a degree of memory impairment remained. Conclusion: Positive RT-QuIC assay has been strongly
linked to CJD, with specificity reaching 99%. This case highlights the possibility of positive RT-QuIC results
associated with CNS lymphoma.
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MIA NEPINTQZH IZTTOAOTIKA EMIBEBAIQMENHZX
NMPOZBOAHZ TOY KENTPIKOY NEYPIKOY LYZTHMATOZX
AlNO zMNOITOEIAH MYKHTIAXH ME ©ETIKH
AOKIMAZIA RT-QUIC
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T Neuporoyikd Turiua, Feviké Noookopeio Euayyefiouds ABriva
2 [aBoAoyoavarouiké Epyactnpio, eviké Noookopegio Euayyeniouds, ABnva

MEPINAHWH

Eicaywyn: Mapoucidloupe ondvia nepintwon Beukhs avénuons RT-QuIC og aoBevh pe npooBonn tou
KevipIikoU VEUPIKOU cuothuatos and onoyyoesidh pukntiaon. Mapouciaon tou nepiotatikou: Avbpas 73
€TV PETaPEPONKe o AnBapyikh katdotaon oto Tuhpa Enelydviwy Petd and yevikeUpEvous TovIKokAoVIKoUS
onaopous. Katd to napenBov eixe diayvwotel ye onoyyoeidn pukntiaon, oe nAnpn Ueeon niéov. Katd
v voonneia napouciale kupaivépevo eninedo ouveidnons kal vonukh ékntwon. H payvnukn topoypagia
eykepdnou €6ei€e nondannés PBAdRes ue okiaypagikh evioxuon Kal otd dUo nuioQpaipla, evd otnv
oopuovwtaia napakévinon dianiotBnke Aeppokuttapikh nAgiokUtwaon pe auénuévo Nelkwpa. Adyw s
taxéws €€enioodpevns avoikns cuvdpouns xapaktnpildpevns and diatapaxés Pvhuns, npooavatofiopou
oe ONo Kkal xpévo, ouyxutkodiepyeukd eneicddia kal HEM@ikA eikdva Papeias eykepaniondBbeias,
npoypapuatiotnke digpedvnon yia tn véoo Creutzfeldt-Jakob (CJD) pe avalhtnon npwreivns 14-3-3 kal
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RT-QuIC assay,ol onofes Atav evtovws Beukgs. v avaduon KUTIAPOPETPIas pohs Tou eykepanovwuaiou
uypouU aveup£dn augnpévos nAnBuopéds T-kuttdpwy, evOelktkos yia Néppwpa tou KNX. MpaypatonolhBnke
Bloyia eyke@dnou, n onoia avédei€e 1INBnon tou eykepdnou and éva kakonBes T-KUTtapIKG AEPPWHQ,
niBavs ota nAaicia petatponns peydiwy KUTdpwy tns onoyyosidous pukntiaons pe ékppaon CD30.
Ané veuponoyikhs nisupds n Bepaneia e oels otepoEIdwV €6pace apxikd BeUKE otnv agunvion Kal
v anodpopn twv cuyxutikwv eneicodiwv.AkoAouBnoe oykoAoyikn avupetmnion. Zupnépacpa: H Bsukn
dokipaoia RT-QuIC cuvbéetarl otevd pe tn CID, pe eidikdnta nou ¢BAavel 10 99%. nv BiBAioypagia gival
ondvia ta neplotatkd Beukonoinons ts dokipacias o dANa aita énws oto Aéueuwua tou KNI, yeyovos nou
npoodidel evblapépov otnv NPoacéyyion Twv unotéwv eykepanonabeimy.

Né€eis-kAe161a: onoyyoeidns pukntiaon, RT-QuUIC, Aéupwua T-Kuttapwy

INTRODUCTION

Sporadic Creutzfeldt-Jakob disease (sCJD), char-
acterised by rapidly progressive neurodegeneration,
represents the most common form of human prion
disease, with mean survival ranging from 4 to 12
months.!" Early clinical manifestations include cogni-
tive impairment with cerebellar signs, constitutional
symptoms, behavioural disturbance, and less com-
monly corticospinal and extrapyramidal signs, which
can resemble those of other non-prion diseases. Sei-
zures and acute onset of consciousness disturbance
are reported, but infrequent. Typical MRI findings
comprise of cortical ribboning in at least two cortical
regions and basal ganglia signal changes, whilst EEG
can range from non-specific findings such as diffuse
slowing in early stages to typical periodic sharp wave
complexes later in the course of the disease.!"3!

Diagnosis of CJD encompasses clinical signs, neu-
roimaging and EEG changes, and is usually validated
by CSF analysis. The real-time quaking-induced con-
version (RT-QuIC) assay detects prion-seeded amyloid
fibril formation by recombinant prion protein. Recent
research has substantiated the high sensitivity (85%)
and specificity (99%) of RT-QuIC in CSF for the di-
agnosis of prion diseases.* While a small number
of cases with potential false-positive outcomes have
been documented, these reports lack comprehensive
pathological information.®!

In this context, we hereby present a rare case of
CNS involvement in mycosis fungoides, a type of
cutaneous T-cell lymphoma, with large cell trans-
formation with positive RT-QuIC assay result. This
case underscores the significance of conducting a
comprehensive evaluation and confirming the diag-
nosis through pathological analysis when interpret-
ing RT-QuIC results in patients with suspected prion
diseases.

CASE PRESENTATION

A 73-year-old, previously independent, Caucasian
man presented to the ER with status epilepticus. De-
spite immediate medical management, he required
emergency intubation with ventilatory support and

observation in ICU. The patient had a past medical
history of mycosis fungoides, which had been diag-
nosed three years previously and managed with PUVA
therapy. During follow-up there was no systemic
involvement of the disease detected. There was no
remarkable family history of neurological diseases
and there were no previous neurological symptoms
reported.

The patient underwent a CT scan of the head
right after intubation, which reported some non-
specific white matter hypodensities bilaterally. A lum-
bar puncture was then performed, which revealed
lymphocytic pleocytosis and increased CSF protein
levels. The patient was empirically treated with in-
travenous acyclovir, since viral encephalitis was the
principal differential diagnosis. The negative antiviral
PCR panel in CSF analysis prompted exploration of
other possible differential diagnoses, such as au-
toimmune encephalitides. A course of intravenous
steroids was therefore initiated. The patient was suc-
cessfully extubated ten days later. Over the course of
the following days, he exhibited a fluctuating level
of consciousness along with cognitive deficits in the
form of memory impairment and disorientation. Sub-
sequently, an MR scan of the brain was performed,
which revealed multiple hyperintense lesions in the
right frontotemporal region, bilateral insula and right
anterior corona radiata, some of which demonstrated
contrast enhancement (Figure 1). CSF flow cytom-
etry reported increased number of T-lymphocytes
with CD7 and CD117 single positivity.

After steroid therapy tapering and subsequent
withdrawal, new focal epileptic seizures were ob-
served. A further lumbar puncture was performed.
The CSF was acellular with negative paraneoplastic
and autoimmune markers. The patient received a
second course of pulsed intravenous methylpredni-
solone. Paraneoplastic and autoimmune encephali-
tis antibodies in the CSF and serum were negative,
however, CSF analysis reported positive results for
14-3-3 protein and RT-QuIC.

Clinical improvement was achieved after steroid
therapy in context of the level of consciousness, but
continued to exhibit cognitive impairment. On se-
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Figure 1. Initial MRI scans of the brain. (a) Axial T2
showing high signal in the right temporal lobe. (b)
Axial post-contrast scan, demonstrating an area of
contrast enhancement in the right temporal lobe. (c)
Axial DWI, depicting a similar area of high signal in the
right temporal lobe. (d) Coronal FLAIR with high signal
in both temporal lobes and extending to basal ganglia
bilaterally.

rial MR scans of the brain, the hyperintense lesions
were found slightly decreased in size, but continued
to exhibit contrast enhancement. A bone marrow
biopsy was carried out in view of the positive immu-
nophenotyping results, but did not detect lymphoma
infiltration. On serial EEGs, there was evidence of
encephalopathic changes, but no epileptiform activ-
ity was observed.

The positive 14-3-3 and RT-QuIC results, in con-
junction with the rapid cognitive decline and en-
cephalopathy would support the diagnosis of CJD.
The patient fulfilled the CDC diagnostic criteria for
probable prion disease.'"! However, there was absence
of other neurological signs pointing towards this
diagnosis, such as akinetic mutism, cerebellar signs
or myoclonus, as well as absence of periodic sharp-
wave complexes in serial EEGs, considered typical for
the disease or typical neuroimaging findings. A sub-
sequent lumbar puncture performed during steroid
therapy revealed decreased levels of 14-3-3, positive
RT-QuIC and negative flow cytometry for lymphoma.
Due to differential diagnosis ambivalence, a brain
biopsy was considered. The latter revealed infiltra-
tion of brain tissue by a highly malignant T-cell lym-
phoma of T-cell origin with intense CD30 expression
most likely in the context of large cell transformation
spongiform mycosis with CD30 expression (Figure 2).
The patient was treated for invasive CNS lymphoma
with 2 cycles of methotrexate, then cytarabine and
brentuximab, but did not sufficiently respond to the
treatment and passed away a few months later.

DISCUSSION
RT-QuIC assay has been relatively recently added to

Archives of Clinical Neurology 34:2-2025, 55-58

i e SR
e AN "q-'n
oL oy Megra b 9 "
=y X .
.-.‘I‘" o I'."'- - X ‘.i

~.,_?__ P e e b
=t e -
i s,
- o i
- F i oy
i LI
A
o o BERT,
. iy L »
" 1 - ¥

Figure 2. Histological images from the patient’s brain
biopsy. (a) Infiltration of brain parenchyma by medi-
um-sized lymphocytes with dark chromatin and ir-
regular nuclear membrane (Haematoxylin and eosin
x400 magnification). (b) CD3 expression in medium-
sized lymphocytes (IHC x400 magnification). (c¢) CD30
expression in most lymphocytes (IHC x200 magnifica-
tion). (d) Ki-67 expression in the majority of neoplastic
lymphocytes (IHC x400 magnification).

IHC: immunochemistry.

the diagnostic tests for CJD. Its high sensitivity and
specificity render it invaluable for prion disease detec-
tion; it has now been added as a component of the
diagnostic criteria for CJD.M It is able to accurately
detect the pathogenic agent (PrP*), identified to be
responsible for CJD occurrence. The high specificity
of RT-QuIC for prion detection is achieved through a
lengthy process in which the binding of PrP* in the
CSF to a mixture of recombinant PrP and thioflavin T
is tracked in real time, as the presence of PrP> causes
fluorescence of the agglomerates formed.”! RT-QuIC
assay appears to be more sensitive and more specific
compared to 14-3-3 protein detection, the latter
yielding a false-positive rate of 0.098 according to a
meta-analysis of 2500 patients, and known to give
a false-positive result in cases of neurodegeneration
and possibly neuroinflammation.® The same meta-
analysis reported no false-positive results for RT-QuIC
assay.® Thus far, there have only been a few cases of
RT-QuIC false-positive results reported in literature,
in the context of unrelated to prion neurodegenera-
tion and none related to CNS malignant processes.
6] As is the case with all diagnostic immunological
assays, RT-QuIC should be interpreted carefully, tak-
ing into account the broader clinical presentation,
and serving as an adjunct to the clinical signs, ex-
amination and other investigations. It would have
been of benefit to determine if RT-QuIC and 14-3-
3 results turned negative after chemotherapy, but
the poor medical state and subsequent death of the
patient precluded further investigations. It has been
disputed that high white cell count in CSF as well as
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high levels of total protein might account for a false
positive RT-QuIC response,” although infrequently
CJD patients demonstrate the above findings.®! In
our case, RT-QuIC remained positive even after an
acellular lumbar puncture.

Mycosis fungoides is the most common form of
cutaneous T-cell lymphoma.l"™ CNS involvement in
mycosis fungoides is uncommon, with case-series
reporting less than 2% of total patients studied
experiencing CNS attack.'"" However, it has been
suggested that subclinical involvement rates are
higher, as shown in older post-mortem studies. It
is estimated that spread of the disease to the CNS
might occur within a median time of 5.4 years from
diagnosis.l'? Disease with CNS involvement carries
a poor prognosis, with a few months of predicted
survival time in treated or untreated cases.!'"'? Clini-
cal presentation can largely vary, depending heavily
on the location of the injury. Although meningeal
disease with leptomeningeal enhancement on post-
contrast MRI is more common, cases of contrast-
enhancing parenchymal lesions have been reported.
021 Treatment options include various combinations
of chemotherapy medications and temozolamide.
021 More recently, radiotherapy has been used with
some promising results, although more research has
to be conducted on this field.['3!

CONCLUSION

We would hereby like to underline the rare likeli-
hood of positive RT-QuIC assay results on a patient
with a biopsy-verified CNS T-cell lymphoma, as dem-
onstrated in two separate CSF samples. The role of
RT-QuIC as a laboratory tool of CNS lymphoma di-
agnosis is at present unchallenged. However, the
possibility of coexistence of subclinical CJD has not
been excluded. In literature, there has only been one
case of coexistence of a brain tumour, a vestibular
schwannoma and CJD.I' This case highlights the
significance of pathological confirmation, includ-
ing western-blot analysis, particularly in complex
diagnostic cases where multiple potential aetiologies
need to be considered.
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