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Encephalitis with antibodies against intracellular antigen adenylate kinase 5 (AK5) is a recently
discovered entity; only 16 cases with characteristic clinical, radiologic, and CSF presentation
have been described.1-3 There is no report of histologic association with vasculitis.

We present a case of AK5 limbic encephalitis with histologic evidence of CNS vasculitis.

Case
A 58-year-old woman was admitted for investigation of headaches, memory impairment, be-
havioral changes, and sleep disturbances, progressing over approximately 1 month and
impairing her daily activities.

Neuropsychologic examination showed a multimodal disorientation, severe executive and at-
tentional deficits, disinhibition, and severe anterograde memory impairment affecting encod-
ing, ideomotor apraxia, and left multimodal neglect. The rest of the neurologic and general
examinations were normal.

Basic laboratory tests were normal. A brain MRI at admission (1 month after symptoms onset)
showed bilateral, right predominant, mesiotemporal T2—fluid-attenuated inversion recovery
(FLAIR) hyperintensity with gadolinium enhancement (figure). CSF analysis showed lym-
phocytic pleocytosis (120 cells/mm3, 98% lymphocytes), hyperproteinorachia (1,032 mg/L),
intrathecal IgG synthesis, and normal glucose and lactate levels. PCR for encephalitis, including
HSV-1, was negative. Tuberculosis and Whipple disease were ruled out. Immunologic studies,
CSF cytology, and flow cytometry were unremarkable.

A whole-body CT scan showed some pulmonary parenchymal nodules, known since 2012 and
remaining unchanged. In addition, whole-body 18F-FDG PET showed a hypermetabolic
cervical lymph node, without histologic abnormalities on biopsy. EEG was normal. The anti-
neural antibody panel in the serum and CSF was negative. However, the tissue-based assay of
serum and CSF showed a cytoplasmic fluorescence in hippocampal, cerebellar, and brain stem
neurons. Further novel antibody testing in the IDIBAPS laboratory (Prof Dalmau), Barcelona,
demonstrated the presence of AK5 antibodies in the serum and CSF.

We discontinued antiviral and antibiotic treatment after the negative infectious workup and
introduced a course of IV methylprednisolone (1 g/d) for 5 days.

The clinical course was unfavorable, with persistence of cognitive disorders and appearance
of mood swings, depression, and severe anxiety. A repeat MRI at 1 month showed stronger

From the Department of Clinical Neurosciences (A.V., V.L., P.S.C., R.D.P.), Service of Neurology, Lausanne University Hospital and University of Lausanne; and Department of
Pathology (J.P.B.), Lausanne University Hospital and University of Lausanne.

Go to Neurology.org/NN for full disclosures. Funding information is provided at the end of the article.

A. Vicino and V. Loser contributed equally to this work (cofirst authors).

The Article Processing Charge was funded by the authors.

This is an open access article distributed under the terms of the Creative Commons Attribution-NonCommercial-NoDerivatives License 4.0 (CC BY-NC-ND), which permits downloading
and sharing the work provided it is properly cited. The work cannot be changed in any way or used commercially without permission from the journal.

Copyright © 2021 The Author(s). Published by Wolters Kluwer Health, Inc. on behalf of the American Academy of Neurology. 1

http://dx.doi.org/10.1212/NXI.0000000000001010
mailto:alex.vicino@chuv.ch
https://nn.neurology.org/content/8/4/e010/tab-article-info
http://creativecommons.org/licenses/by-nc-nd/4.0/


T2-FLAIR hypersignals in both temporal lobes, whereas a
brain 18F-FET PET excluded a glioma. A first stereotactic
biopsy of the right temporal lobe, performed 3 weeks after
the methylprednisolone course, was not conclusive.

However, a second brain biopsy (figure) showed vascular
lesions affecting the meningeal and intraparenchymal small-
sized blood vessels, sparing the larger meningeal arteries
(figure). A stratified perivascular infiltration of mononuclear
cells of varying importance and segmental distribution was
observed in the vessel. The infiltrate consisted of small T cells
(predominantly expressing CD3, CD5, and CD4) and rarer

B lymphocytes (CD20+) and histiocytes (CD68+), without
polymorphonuclear or giant cells. The infiltrate sometimes
extended to the entire vascular wall with partial or total in-
volvement of the blood vessel circumference. In the most
affected vessels, mainly of small caliber, there were signs of
vessel wall lesions with rupture of the elastic fibers and an
inflammatory infiltrate that compressed the vascular lumen
causing narrowing or total occlusion, but without obvious
thrombi, necrosis, or fibrin deposits. There were also areas of
perivascular hemorrhagic flooding, indicating a vascular
leakage. The surrounding parenchyma displayed reactive
changes such as extensive neuronal loss, vacuolization, signs

Figure MRI and Histology

Initial MRI with mesiotemporal T2/FLAIR hyper-
signal (A) and gadolinium enhancement (B). Brain
biopsy shows an infiltration of the meningeal and
intraparenchymatous blood vessels (C and D) that
spares the larger meningeal arteries (arrows);
perivascular infiltrate is, in places, important and
extends into the vascular walls (E and F) resulting
in vascular wall lesions such as a fragmentation of
elastic fibers (E, arrows), extravasation of red
blood cells (F), and occlusion of vascular lumen.
There is no obvious deposition of fibrin or
thrombus; the lymphocyte infiltrate of vascular
wall is composed of small T-cell CD3+ (G) and rarer
small B-cell CD20+ (H) without abnormal large B
cell. Brain parenchyma is punctuated by T-cell
lymphocytes and very rare B cells without obvious
perineuronal disposition (C–F: hematoxylin-eosin
and G and H: avidin-biotin complex-peroxidase/
3,3’-diaminobenzidine). Scale and magnification:
C—115.5 μm, 9×; D—102.4 μm, 10×; E—25.03 μm,
40×; F—50.05 μm and 20×; G—50.05 μm, 20×; and
H—50.05 μm, 20×.
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of demyelination, astrogliosis, and a slight, diffuse lympho-
cytic T infiltrate, without perineuronal grouping, reflecting
ischemic or subischemic phenomena probably related to the
vascular lesions.

These aspects, in the absence of other causes, and notably of
amyloid deposits, infectious agents, and atypical lymphocytes
(which might have suggested a lymphoma), were initially consis-
tent with the exclusion diagnosis of primary vasculitis of the CNS.

However, with the clinical and radiologic setting typical of
autoimmune limbic encephalitis and the presence of anti-AK5
antibodies, we considered the autoimmune encephalitis and
small vessel vasculitis to be the expression of a single process.
We retained, therefore, the diagnosis of CNS vasculitis sec-
ondary to AK5 autoimmune limbic encephalitis. The patient
was started on immunotherapy with oral prednisone (1 mg/
kg/d) and IV pulse cyclophosphamide (1 dose every 2 weeks
for a month and followed by 1 dose every 3 weeks, 4 times).

Neuropsychologic examination 6 weeks after discharge found
a normalization of orientation and gradual improvement of
executive, mnesic, and attentional functions.

Discussion
We report a case of limbic encephalitis with the presence of
anti-AK5 antibodies and a brain biopsy showing signs of vas-
culitis. To our knowledge, this is the first report on vasculitis
associated with antineural antibodies, and especially anti-AK5.

In autoimmune encephalitis caused by intracellular antibodies
(typically anti-Hu limbic encephalitis), histopathologic studies
usually show extensive parenchymal inflammatory infiltrates,
mainly CD8+ lymphocytes, and a significant neuronal loss.4

The only autopsy of a patient with AK5 encephalitis showed
extensive loss of neurons, microgliosis, astrogliosis, and peri-
vascular and parenchymal infiltration of T lymphocytes, mainly
CD8+.5 In our patient, the brain biopsy showed evidence of
CNS vasculitis with transmural T-cell infiltrates.

This novel description of AK5-related vasculitis may bring
new insights into the physiopathology of autoimmune en-
cephalitis related to antineuronal antibodies. Indeed, some
degree of vasculitis may contribute more often than pre-
viously believed to the neurologic deficits and the mechanism
may go unrecognized because of the rarity of cerebral biopsy.
Alternatively, vasculitis could be a feature restricted to anti-
AK5 antibodies entity.

It is worth noting that the outcome of the patient was fa-
vorable, and we believe that the aggressive cyclophospha-
mide treatment was instrumental. Indeed, the fact that AK5
is an intracellular antigen and the presence of vasculitis are
both elements pleading for a treatment targeting cell-
mediated rather than humoral-mediated immunity, such as
rituximab.
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