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Susac syndrome: The effectiveness
of Rituximab monotherapy

Tatiana V. Beketova

Susac syndrome (SS) or retino-cochleo-cerebral vasculopathy is an extremely rare, severe, and potentially disabling
condition. Underlying occlusive microangiopathy in SS is clinically characterized by the triad of encephalopathy,
sensorineural hearing loss and branch retinal arterial occlusion. SS therapy envisages simultaneous use of high doses
of glucocorticoids, intravenous immunoglobulins, cytostatics and Rituximab (RTX). This article presents a case

of remitting-relapsing slow-progressive SS with typical clinical manifestations demonstrating successful treatment SS
with RTX monotherapy; it also discuss the focus of RTX monotherapy should be targeted at SS cases with contraindi-
cations for glucocorticoids and cytostatics use, slow-progressive SS or at early stages.
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CHUHIAPOM CYCAKA: DOPEKTUBHOCTb MOHOTEPAIINU PUTYKCUMABOM

T.B. BekeroBa

Cunnpom Cycaka (CC), uiu peTUKy/I10-Koxjieo-1epedpaabHbHash BACKYJIONATUS, SIBISIETCSI KpailHe PeaKUM TsKe-
JIBIM MHBAIMAU3UPYIOLIMM 3200€BaHUEM, B OCHOBE KOTOPOTO MPeAroaraloT OKKII03UPYIOIIyI0 MUKPOAHT oA~
Tuito. Liss CC xapakTepHa KIMHUYECKasl Tpuaaa, BKiIovaolas sHuedagronatuio, HeipoceHCOPHYIO TYTOyXOCThb

U OKKJII03U10 apTepuii ceTyaTku. JledeHne CC HeI0CTaTOUHO pa3pabOTaHO; UCITONb3YIOT BbICOKME 103bl TTIOKO-
KOPTUKOUIIOB, BHYTPUBEHHbII YEJOBEYECKUIT UMMYHOIJIO00YIMH LUKI0(hOochaH U aHTH-B-Kj1eTouHy0 Tepanuio
purykcumadbom (PTM). IpencrapieHo onucanue ciaydas CC ¢ TUMMYHBIMU KJIMHUYECKUMU MPOSIBAEHUSIMU U BOJI-
HOOOpa3HbIM, MEJIEHHO MPOrPECCUPYIOLIMM TeYeHUEM 3a00J1eBaHusl, TPU KOTOPOM oTMeueHa 3¢(h(PeKTUBHOCTh
moHotepanuu PTM. O6¢cyxnaercs 1eaecoodpa3HOCTb Ucnoib3oBaHus MoHoTepanu PTM Ha panHux cranusix CC,
B CJIy4asiX MEJIEHHO MPOTPECCUPYIOLLETo TeueH st 3a00IeBaHus, TIPU HATMYUU IPOTUBOINOKA3aHUI 1Sl TPUMEHe-
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HUs INTIOKOKOPTUKOUIOB M IIMTOCTAaTUKOB.

KmioueBslie cioBa: cunapom Cycaka, peTMHO-KOXJIeO-1LiepedpabHasl BAaCKy/I0NaTHsl, BACKYJIUT LEHTPaJIbHOM
HEPBHOI1 CUCTEMBbI, PUTYKCHMa0, BHYTPUBEHHbI UMMYHOTJIO0YIMH
Jlns marupoBanus: beketosa TB. Cunnpom Cycaka: ahheKTMBHOCTh MOHOTEpANu puTyKcumMabom. Hayurno-npak-

muueckas peemamonoeus. 2023;61(3):385—388.
doi: 10.47360/1995-4484-2023-385-388

Retino-cochleo-cerebral vasculopathy (or Su-
sac syndrome, SS) was first reported in the medi-
cal literature in 1979 by Dr. John Susac and co-au-
thors [1]. It has also been referred to as “retinopathy,
encephalopathy, deafness associated microangiop-
athy” (RED-M) or “small infarctions of cochlear,
retinal and encephalic tissue” (SICRET). It could
be under-diagnosed cases of so-called “seronega-
tive” systemic lupus erythematosus.

SS is an extremely rare, severe, and poten-
tially disabling condition, characterized by mi-
croangiopathy of autoimmune origin leading
to occlusive endotheliopathy in the capillaries
and precapillaries of the brain, inner ear and the
retina [2, 3]. SS should be viewed as microangi-
opathy, not vasculitis due to absence of any signs
of necrosis. Endotheliopathy leads to narrow-
ing and occlusion of arterioles, followed by mi-
croinfarctions causing damage to axons, neurons
and myelin of the brain white matter [3]. Mor-
phological changes in the brain are characterized
by focal microangiopathy, gliosis and inflammato-
ry response with predominant recruitment of lym-
phocytes. Laboratory indicators of concurrent in-
flammation are not typical for SS.

The clinical picture of the SS is character-
ized by a triad of signs associated with damage
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to the brain, retina and auditory nerve common-
ly found in 85% of cases. However, at the onset
this typical for SS clinical triad is present in less
than 20% of patients, and most often only one
out of three components will be found during the
manifest phase of the disease [4—6], significant-
ly complicating timely diagnosis of SS. The age
at disease onset varies between 20 and 40 years,
and SS is 1.5—3 times more common in women
than in men [2, 6]. However, according to ac-
cumulated evidence, SS course is more severe
and manifesting all features of clinical triad more
often in men than in women [6].

Retinal damage leads to visual loss, al-
though rare cases can be asymptomatic when
only peripheral retina is involved. SS-associated
encephalopathy can manifest with severe (some-
times migraine-like) headaches, or impaired
concentration, memory weakening, depression
or aggressive behavior. Auditory nerve involve-
ment is associated with hearing loss, tinnitus, nys-
tagmus, dizziness, which in turn can accelerate
progression of mental disorders.

SS usually runs a monophasic course al-
though some individuals can experience a poly-
phasic remitting-relapsing course with fluctuating
level of symptoms for 1—-2 years [3, 4—6]. In some

385



Clinical observation

cases, SS symptoms eventually subside within a few years with-
out any treatment. Four degrees of SS severity, from mild to ex-
tremely severe describe varying severity of clinical manifestations
of encephalopathy and brain lesions detected with magnetic res-
onance imaging (MRI) [7].

Aggressive therapy with immunosuppressants (ultra-high
doses of glucocorticoids (GCs) and cytostatics) in combina-
tion with intravenous immunoglobulins (IVIGs) and biologi-
cal drugs, primarily rituximab (RTX) [7] are the mainstay of SS
therapy, with intensity of treatment regimens depending on SS
severity measured by severity of central nervous system (CNS)
involvement.

The following clinical case illustrates a remitting-relaps-
ing, slow-progressive SS with typical clinical manifestations, re-
sponding to RTX monotherapy.

Case report

Patient is a 37-year old female. She experienced her first
episode of eye floaters in 2006, which resolved spontaneous-
ly. Funduscopic examination revealed edema of the fundus,
and perivascular cuffing leading to diagnosis of retinal vascu-
litis. Such short-term visual impairment attacks recurred sev-
eral times during 2006. There were no exacerbations of visual
symptoms after the first pregnancy in 2007, but after the sec-
ond in 2011 the patient noticed gradual shrinking of visual fields
in the left eye. In 2013 and 2015 the patient gave births to her
third and fourth child. Further progression of visual field loss
was documented within a few months after the last birth. Al-
though, no signs of disrupted visual sensory input either on the
peripheral or central levels were found. Visual field defects also
appeared on the right eye. Brain MRI revealed multiple focal
lesions in the callosal body (Fig. 1) resembling a “snow-ball”
on T2-weighted images (WI).

Recurrent headaches and hearing loss followed shortly af-
terwards. Audiogram revealed abnormal perception of medium
and low frequencies in the right ear (Fig. 2). Second brain MRI
showed new emerging focal lesions in the white matter. Mean-
while lab test failed to reveal whatever signs of inflammation
in the blood or any abnormalities in the urine. A panel of immu-
nological tests including antibodies to aquaporin-4 IgG and IgM,
antineutrophil cytoplasmic antibodies, anti-nuclear antibodies,
anti-deoxyribonucleic acid, cardiolipins and p2-glycoproteins
antibodies also showed only negative results. Absence of oligo-
clonal IgG in the cerebrospinal fluid or whatever abnormalities
in visual and auditory evoked potentials allowed to rule out the
diagnosis of multiple sclerosis. Fluorescent angiography of the
ocular fundus revealed the pattern of retinal angiitis, including
uneven filling of the left upper-nasal arteriole and of the choroid
(Fig. 3), some vascular changes in the inferior temporal quad-
rant; no significant angiographic abnormalities were found in the
right eye.

Therefore, the clinical diagnosis of SS in this patient
was substantiated by presence of typical clinical triad, includ-
ing ischemic retinopathy, sensorineural hearing loss and spe-
cific CNS lesions in deep white matter and callosal body. RTX
monotherapy (1500 mg total dose) aimed at achieving complete
CD19+ B cell depletion (0%) was chosen as therapeutic strat-
egy based on undulating and slowly progressive nature of the ill-
ness and favorable tolerability of the drug. As result of the treat-
ment, clinical remission was achieved. The maintenance therapy
was repeated treatment with RTX at a dose of 500 mg. Subse-
quently, clinical sings of SS did not recur.
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Fig. 1. Brain MRI before treatment (sagittal section, T2-WI): multiple
hyperintensive 2-4 mm focal lesions in the lower callosal body
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Fig. 2. Audiogram: reduced perception of low frequencies in the right ear
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Fig. 3. Fluorescent angiography: visible infiltrates along the vessels (a)
and compromised blood flow in the arteriole (b)

Discussion

The results of brain MRI, retinal fluorescent angiogra-
phy and audiometry revealing typical changes in the present-
ed clinical case were of key importance for the confirmation
of SS diagnosis. The brain MRI pattern in SS look very simi-
lar to MRI findings in MS patients, including multiple focal le-
sions in periventricular and deep white matter as well as in cal-
losal body. In SS focal lesions are typically located in the central
part of callosal body, visualized in T2-WI MRI as “pearl neck-
lace” or “snow-ball”, as demonstrated in presented clinical
case, and are considered pathognomonic for SS [3, 6, 8, 9]. Cal-
losal body atrophy can eventually be seen in patients at late SS
stage. In some SS cases focal lesions are found in basal ganglia,
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and intensive contrast matter accumulation in brain membranes
is documented in 30% of T1-WI MRIs [3, 8]. Moreover, SS in-
volvement of cervical spinal cord has also been described [10].
Cerebrospinal fluid abnormalities commonly include slight lym-
phocytic pleocytosis and moderate increase of protein concen-
tration [2].

Fluorescent angiography displays multiple branch reti-
nal artery occlusions and arteriolar wall hyperfluorescence,
which is also a pathognomonic sign of SS [11]. Since retinal
macular region remains intact in SS, patients can still have nor-
mal visual acuity. Optical coherence tomography of the retina
is useful for dynamic monitoring of SS-associated retinopathy
and for differential diagnosis with multiple sclerosis, as diffuse
thinning of the nerve fiber layer is typical for the latter, while SS
retinopathy is spotty [12].

Damage to the auditory nerve leads to hearing loss, subtle
in most cases, but identifiable by audiometry as typical decrease
in perception of low frequencies, as in the presented case.

SS as extremely rare disease has not been studied in ran-
domized clinical trials. SS therapy includes ultra-high doses
of GCs (1 g a day intravenously (IV), and 1 mg/kg a day orally),
in combination with cyclophosphane (CP) or mycophenolate
mofetil (MMF) and RTX [7, 13, 14]. In contrast to multiple scle-
rosis, positively responding to (-interferons and natalizumab,
these agents can cause worsening of clinical symptoms in SS pa-
tients [15, 16], which emphasizes the importance of differential
diagnosis between the two conditions. Treatment duration varies
from several months to several years depending on SS severity.

Pilot recommendations for SS therapy based on accumu-
lated clinical experience with a relatively large cohort of patients
were published in 2018 by a group of American researchers [7].
They proposed to modify treatment regimen based on the sever-
ity of CNS damage, although RTX is envisaged in all regimens.
Repeated courses of RTX in combination with ultra-high doses
of IVIGs and IVGCs, CP or MMF (and sometimes with tacroli-
mus) are recommended in severe cases. In mild CNS involve-
ment treatment choices are less aggressive and limited to GCs,
MMF and reduced course of IVIGs while RTX therapy is op-
tional, not necessary. A balanced assessment of associated po-
tential benefit/risk ratio is strongly recommended prior to ini-
tiation of aggressive immunosuppressive regimens. Because SS
course is often complicated by severe damage to the retina, inner
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ear and central nervous system (with potential development
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ease, and therefore RTX monotherapy was chosen as a thera-
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