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Dear Sirs,

Anti-myelin-associated glycoprotein (MAG) antibody is the 
most common IgM paraproteinemic neuropathy, character-
ized by sensory symptoms, gait ataxia, and slowly progres-
sive course. Cryoglobulins, both type I (monoclonal IgMs 
or IgGs, rarely IgAs) and type II (mixed forms) may also 
be associated with IgM paraprotein, both of undetermined 
significance (MGUS) or B-cell malignancies, with a pre-
dominance of type II cryoglobulins in Waldenström's mac-
roglobulinemia. The association of anti-MAG antibody neu-
ropathy and cryoglobulins has rarely been described [12, 14]

The COVID-19 pandemic and also vaccination against 
SARS-COV-2 have raised concerns for the worsening of 
both immune-mediated neuropathies and cryoglobuline-
mia. Consistently recommendations have been developed by 
appropriate task forces both for inflammatory neuropathies 
[6] and for cryoglobulinemic vasculitis [10]. Subsequently 
the short-term safety of the vaccines has been reported both 
in inflammatory neuropathies and in cryoglobulinemias.

Data from a multicenter Italian study observed post-vac-
cination vasculitis flares in 5.3% of subjects from a cohort 
of 416 patients with mixed cryoglobulinemic vasculitis [13]. 
Despite flares were in line with those observed in other auto-
immune diseases [16], patients with purpura or neuropathy 
seemed at greater risk for symptoms' exacerbation.

We report on a patient with long-lasting paucisympto-
matic anti-MAG antibody neuropathy who developed a 
cryoglobulinemic flare and severe neuropathy worsening 

after the first dose of the mRNA coronavirus disease 2019 
vaccination. Sural nerve biopsy documented the vasculitic 
process.

Case report

A 87-year-old woman with a 10-year-history of mild sen-
sory demyelinating neuropathy associated with anti-MAG 
antibody, complained of mild distal paresthesias at feet that 
did not affect her gait or functionality, INCAT (Inflamma-
tory Neuropathy Cause and Treatment) Disability Score 0.

In her past medical history, she was affected by high 
blood pressure and hear loss.

In May 2021, she underwent the first dose of the mRNA-
1273 coronavirus disease 2019 vaccination with rapid wors-
ening of symptoms and occurrence of motor involvement 
(lower limbs) that required hospitalization. Purpura also 
occurred. Shortly she became unable to walk and needed 
wheelchair to walk outdoor (INCAT lower limbs 4) and had 
trouble in doing zips and buttons (INCAT upper limbs 2). 
Blood test revealed increased IgM levels (2.96 g/L, normal 
value 0.4–2.38 g/L), two IgM monoclonal gammopathies 
(total sum 1.37 g/L), cryoglobulins (2%, monoclonal IgM-
type) and increased rheumatoid factor (244Ku/L). Anti-
bodies to MAG were positive 51,404 BTU. Complement 
was consumed (C3 0.94 g/L, normal range 0.9–1.8 g/L; C4 
0.06 g/L, normal range 0.09–0.36 g/L).

Levels of anti-MAG antibodies were unchanged after vac-
cination. On the other hand, cryoglobulinemia was absent 
before vaccination and present at 2% soon after vaccination.

Neurophysiology revealed a severe mixed (demyelinating 
and axonal) polyneuropathy at four limbs, worse at lower 
limbs. Sural nerve biopsy (6 months after the vaccination) 
showed prominent focal axonal loss with rare residual myeli-
nated fibers and axonal degeneration, perivascular epineu-
ral infiltrates of mononuclear inflammatory cells also the 
with presence of hemosiderin deposition. The pathological 
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picture was consistent with a microvasculitic process 
(Fig. 1). Some residual fiber showed demyelination. Immu-
nofluorescence was negative for IgM deposition and electron 
microscopy of rare residual fibers did not show widening 
of myelin lamellae. The patient was treated with steroids 
with improvement of the active vasculitic skin lesions, but 
despite intensive physical therapy her gait remained unsta-
ble, and she needed bilateral support (walker) also to walk 
at home, and wheelchair in outdoor space. The patient, who 
loves painting as hobby, complained of disabling tremor, 
that prevented her from painting and was never present in 
the previous years.

At neurological evaluation 7 months after the flare onset 
the patient, who was still in low dose oral steroid therapy 
(prednisone 10 mg/die), was able to walk only a few steps 
without assistance with an ataxic and bilateral stepping gait. 
Strength was reduced distally bilaterally, worse on the right 
side: tibial anterior 3/5 MRC at the right side, 3.5/5 at left 
side, extensor hallucis longus and extensor digitorum longus 
0/5 at right side, 2/5 at left side. Sensory loss and reduced 
vibration sense were present up to the knees (0/8 allux, 2/8 
ankle, 4/8 knee), deep tendon reflexes were absent at lower 
limbs. Petechial scars were present in the lower limbs. Total 
INCAT was 5 (upper limbs 2, lower limbs 3). Steroids were 
discontinued. The patient underwent bone marrow biopsy 
that revealed a small clone of k-restricted B lymphocytes 
CD19+ CD5+ CD11c+ and MYD88 L265P mutation was 

absent (details on the assessment of MYD88 mutation 
has been previously reported in [4]. A marginal zone non-
Hodgkin lymphoma, which is commonly associated with 
cryoglobulinemia and sometimes with MAG neuropathy [3] 
was diagnosed.

She underwent therapy with 4 weekly rituximab 375 mg/
m2 (from March to April 2022), with prompt benefit. At 
neurological evaluation at the beginning of April, the patient 
was able to walk without assistance, although cautiously, she 
was able to move the fingers of the feet, functionality also 
improved with decreased need of bilateral support at home. 
Distal strength had also improved (right anterior tibial 4/5 
MRC, left anterior tibial 4.5/5 MRC, right extensor hallucis 
longus and extensor digitorum longus 2/5 MRC).

After treatment serum IgM decreased to 1.47 g/L, sum 
of monoclonal gammopathies to 0.7 g/L, rheumatoid factor 
to 58 Ku/L, antibodies anti-MAG titer to 21180 BTU and 
cryoglobulins disappeared. Complement level normalized 
(C3 0.94 g/L and C4 0.18 g/L).

Five months later (September 2022) the patient showed 
further improvement. Her gait was possible with no sup-
port (although the patients uses the walker to walk outdoor 
for greater safety), strength fully recovered apart from a 
mild weakness at right tibial anterior (4.5/5 MRC). No 
sensory loss was present. Vibration was 0/8 at allux, 2/8 
ankle, 5/8 knee, 6/8 index bilaterally. Deep tendon reflexes 
reappeared at knees. Tremor was absent. INCAT of upper 

Fig. 1   Sural nerve biopsy. The nerve fascicles demonstrated multifocal fiber loss (A, B) (toluidine blue). Demyelination in a teased fiber (C). 
Perivascular inflammatory infiltration in paraffin section (D) (H&E stain), stained with T cell marker (E) (CD45Ro). Bar = 50 μm
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limbs was 0, for lower limbs it was 3. The patient was able 
to swim during the summer vacation and is undergoing 
active physical therapy.

Discussion

Relapse of cryoglobulins vasculitis [9, 15] or other auto-
immune diseases [7, 11] after SARS-COV-2 vaccines have 
already been described. Although autoimmune diseases 
seem more commonly triggered after adenovirus vectored 
SARS-CoV-2 vaccines [8], also mRNA vaccines, stimulat-
ing the immune system, may worsen autoimmune diseases 
[7, 9, 11, 15]. However mRNA vaccine for SARS-COV-2 
is recommended in cryoglobulinemic vasculitis being the 
benefit/risk in favor of vaccination [10]. Here we report on 
a patient with long-lasting paucisymptomatic anti-MAG 
antibody neuropathy who developer a cryoglobulins flare 
and likely also a worsening of the underlying autoimmune 
neuropathy with ataxic gait and onset of disabling upper 
limbs tremor. The patient quickly responded to steroid 
therapy, with disappearance of the cutaneous manifesta-
tions. However, the gait instability (severe ataxic stepping 
gait) and tremor did not ameliorate after steroids, and were 
greatly disabling, limiting patient’s daily activities and 
autonomy.

Rituximab, an anti-CD20 chimeric monoclonal anti-
body, has been shown to improve cryoglobulins vasculitis 
[5] and almost half of patients with anti-MAG antibody 
neuropathy [2].

The findings from sural nerve biopsy confirmed the vas-
culitic process and did not show IgM deposition or widening 
of myelin lamellae, characteristics of anti-MAG antibody 
neuropathy, probably due to the low amount of residual fib-
ers in the sural nerve. Therefore, some of the main patholog-
ical characteristics of the anti-MAG neuropathy cannot be 
found in the sural nerve biopsy, but it was possible to detect 
the presence of demyelination on the rare teased fibers.

Finally, in the sural nerve of our patient, the patho-
logical picture of marked axonal loss secondary due to 
cryoglobulinemic vasculitis overwhelmed the possible 
pre-existing alterations due to anti-MAG neuropathy [1].

In our patient, rituximab, probably due to its efficacy on 
both cryoglobulinemia and anti-MAG neuropathy, greatly 
improved the clinical picture of the patient ameliorating 
both the sensory abnormalities, that were fully regained 
at lower limbs, and motor weakness. Tremor disappeared 
allowing the patient to resume painting.

Author contributions  CB and AV visited and treated the patient and 
wrote the manuscript, MT e SG performed nerve biopsy and revised the 
manuscript, LT revised the manuscript and proved intellectual inputs.

Funding  We would like to thank AIRC (Associazione Riceerca sul 
Cancro) and RCV (Ricerca per Credere nella Vita) odv to LT that 
support our works.

Data availability  Data are avilable upon motivated request.

Declarations 

Conflicts of interest  The authors have no clinic of interest with this 
report. CB is member of the European Reference Network for Neuro-
muscular Diseases.

Ethical approval  Not applicable.

Informed consent  The patients signed informed consent to publish in 
anonymous way her story.

References

	 1.	 Briani C, Ferrari S, Campagnolo M, Tagliapietra M, Castellani F, 
Salvalaggio A, Mariotto S, Visentin A, Cavallaro T (2021) Mecha-
nisms of nerve damage in neuropathies associated with hemato-
logical diseases: lesson from nerve biopsies. Brain Sci 11:132

	 2.	 Briani C, Visentin A (2022) Therapeutic monoclonal antibody 
therapies in chronic autoimmune demyelinating neuropathies. 
Neurotherapeutics 19:874–884

	 3.	 Briani C, Visentin A, Campagnolo M, Salvalaggio A, Ferrari S, 
Cavallaro T, Manara R, Gasparotti R, Piazza F (2019) Peripheral 
nervous system involvement in lymphomas. J Peripher Nerv Syst 
24:5–18

	 4.	 Briani C, Visentin A, Castellani F, Cacciavillani M, Trentin L 
(2022) The BCL2 inhibitor venetoclax plus rituximab is active 
in MYD88 wild-type polyneuropathy with anti-MAG antibodies. 
Neurol Neuroimmunol Neuroinflamm 9:e1181

	 5.	 Dammacco F, Lauletta G, Vacca A (2022) The wide spec-
trum of cryoglobulinemic vasculitis and an overview of thera-
peutic advancements. Clin Exp Med. https://​doi.​org/​10.​1007/​
s10238-​022-​00808-1

	 6.	 Doneddu PE, Spina E, Briani C, Fabrizi GM, Manganelli F, 
Nobile-Orazio E, Italian Peripheral Nervous System A (2021) 
Acute and chronic inflammatory neuropathies and COVID-19 vac-
cines: practical recommendations from the task force of the Italian 
Peripheral Nervous System Association (ASNP). J Peripher Nerv 
Syst 26:148–154

	 7.	 Hakroush S, Tampe B (2021) Case Report: ANCA-associated 
vasculitis presenting with rhabdomyolysis and pauci-immune 
crescentic glomerulonephritis after Pfizer-BioNTech COVID-19 
mRNA vaccination. Front Immunol 12:762006

	 8.	 Lunn MP (2022) Guillain-Barré syndrome in an era of global 
infections and 21st century vaccination. Curr Opin Neurol 
35(5):571–578. https://​doi.​org/​10.​1097/​WCO.​00000​00000​001086 
(Epub 2022 Jul 18. PMID: 36069416)

	 9.	 Nakatani S, Mori K, Morioka F, Hirata C, Tsuda A, Uedono 
H, Ishimura E, Tsuruta D, Emoto M (2022) New-onset kid-
ney biopsy-proven IgA vasculitis after receiving mRNA-1273 
COVID-19 vaccine: case report. CEN Case Rep 11:358–362

	10.	 Scarpato S, Sebastiani M, Quartuccio L, Marson P, Fraticelli P, 
Castelnovo L, Visentini M, Candela M, Mazzaro C, Saccardo F, 
Pioltelli P, Casato M, Filippini D, Monti G, Galli M, Italian Group 
for the Study of C (2021) Provisional recommendations for SARS-
CoV-2 vaccination in patients with cryoglobulinaemic vasculitis. 
Clin Exp Rheumatol 39(Suppl 129):149–154

https://doi.org/10.1007/s10238-022-00808-1
https://doi.org/10.1007/s10238-022-00808-1
https://doi.org/10.1097/WCO.0000000000001086


	 Journal of Neurology

1 3

	11.	 Shakoor MT, Birkenbach MP, Lynch M (2021) ANCA-associated 
vasculitis following Pfizer-BioNTech COVID-19 vaccine. Am J 
Kidney Dis 78:611–613

	12.	 Thomas FP, Lovelace RE, Ding XS, Sadiq SA, Petty GW, Sher-
man WH, Latov N, Hays AP (1992) Vasculitic neuropathy in a 
patient with cryoglobulinemia and anti-MAG IGM monoclonal 
gammopathy. Muscle Nerve 15:891–898

	13.	 Vacchi C, Testoni S, Visentini M, Zani R, Lauletta G, Gragnani 
L, Filippini D, Mazzaro C, Fraticelli P, Quartuccio L, Padoan 
R, Castelnovo L, Zignego AL, Ferri C, Scarpato S, Casato M, 
Hoxha A, Salvarani C, Monti G, Galli M, Sebastiani M (2022) 
COVID-19 vaccination rate and safety profile in a multicentre 
Italian population affected by mixed cryoglobulinaemic vasculitis. 
Clin Exp Rheumatol. https://​doi.​org/​10.​55563/​cline​xprhe​umatol/​
ldv88a

	14.	 Vital A, Favereaux A, Martin-Dupont P, Taupin JL, Petry K, 
Lagueny A, Canron MH, Vital C (2001) Anti-myelin-asso-
ciated glycoprotein antibodies and endoneurial cryoglobulin 
deposits responsible for a severe neuropathy. Acta Neuropathol 
102:409–412

	15.	 Vornicu A, Berechet A, Fratila G, Obrisca B, Jurcut C, Ismail 
G (2022) Relapse of cryoglobulinemic vasculitis with new-
onset severe renal involvement in two patients following mRNA 
COVID-19 vaccination: a case report. Medicine (Baltimore) 
101:e29431

	16.	 Xie Y, Liu Y, Liu Y (2022) The flare of rheumatic disease after 
SARS-CoV-2 vaccination: a review. Front Immunol 13:919979

https://doi.org/10.55563/clinexprheumatol/ldv88a
https://doi.org/10.55563/clinexprheumatol/ldv88a

	Vasculitic flare in a patient with anti-myelin-associated glycoprotein (MAG) antibody following mRNA-1273 SARS-CoV-2 vaccine
	Case report
	Discussion
	References




