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Introduction
In this case report, we describe the second case of 

treatment-refractory chronic immune demyelinating 
polyradiculoneuropathy found to have high titers of positive 
IgG anti-tubulin antibodies. As described previously,1 the 
clinical significance of anti-tubulin antibodies found in the 
serum of CIDP patients is still uncertain.

IgG anti-tubulin antibodies can be found generally in 
low titers of human sera. It has been shown that an epitope 
on beta-tubulin has some sequence homology to several 
human viruses. However, the role of these antibodies in 
the pathogenesis of acquired demyelinating neuropathy 
remains unclear.2 An association between anti-tubulin 
autoantibodies and CIDP was first hypothesized in a 1993 
study by Connolly et al. when analysis of the serum of 70 
patients with CIDP showed that 57% had high-titer IgG 
or IgM anti-tubulin reactivity compared to 3% on controls 
determined by ELISA.3 However, later studies using 
immunoblot techniques could not replicate these results.4,5 

In a previous report, a patient with typical CIDP had a 
quickly relapsing disease requiring monthly hospitalizations 
despite treatment with IVIG, glucocorticoids, and PLEX. 
She underwent extensive workup, which was only notable 
for positive serum IgG tubulin autoantibodies at 20,000 
(ref range 2500). Subsequently, the patient remained stable 
off steroids and PLEX therapy for the last two years on 
rituximab monotherapy every six months without further 
hospitalizations.1 This report is meant to support the 
possibility that tubulin autoantibodies are related to a rare 
subset of CIDP that is more resistant to typical treatment 
for CIDP with IVIG, PLEX, and glucocorticoids. 

Case Presentation
A 57-year-old female with a history of idiopathic 

transverse myelitis 16 years prior, hypothyroidism, and 
autoimmune hemolytic anemia presented to an outside 
hospital with one week of muscle soreness and proximal 
lower extremity weakness. The patient had no preceding 
illness and received a second Moderna covid vaccine three 
months earlier. On exam, the patient had symmetric lower 

extremity weakness, proximal>distal, and preserved upper 
extremity strength. Bulbar and respiratory muscles were 
spared. She was areflexic. Given her remote history of 
transverse myelitis, which presented with lower extremity 
numbness, weakness, and urinary retention that improved 
with IV steroids, MRIs of her brain and whole spine with 
and without contrast were ordered and were unremarkable. 
Still, she was treated with IV 1g Methylprednisolone for 
five days for presumed central nervous system disease 
with improvement and was discharged home with physical 
therapy. She was discharged on a short steroid taper but 
started to worsen after completing the taper, so prednisone 
was restarted at 80 mg daily.

Despite this intervention, she continued to decline and 
presented to our hospital again a month later with a fall. The 
initial exam was like prior except for new proximal upper 
extremity weakness and decreased sensation to pinprick 
in bilateral feet. Medical Research Council-sum score 
(MRC) of six muscle groups (shoulder abduction, elbow 
flexion, wrist extension, hip flexion, knee extension, ankle 
dorsiflexion) was 50. Initial workup for serum autoimmune, 
infectious, and metabolic etiologies of polyneuropathy 
was unremarkable apart from mildly elevated Gad-
65 antibodies (0.16 nmol/L, ref <0.02) on the serum 
autoimmune panel. Lumbar puncture (LP) was performed 
on admission with 58 protein (ref 15-45 mg/dL), WBC 1 (ref 
0-5/cu mm) and mildly increased IgG index 0.7 (ref <0.70) 
in the cerebrospinal fluid (CSF). CSF GAD antibodies 
were negative. EMG showed prolonged distal latencies, 
abnormal temporal dispersion with decreased conduction 
velocity, absent F waves, and partial motor conduction 
block consistent with demyelinating polyneuropathy. Given 
EMG findings, home prednisone 80mg daily was tapered, 
and 2g/kg intravenous immunoglobulin (IVIG) over five 
days was started. The patient worsened after being treated 
with IVIG. She was then treated with another five days of IV 
1g Methylprednisolone with some improvement. However, 
she worsened again upon completion despite starting 
maintenance pulse therapy with prednisone 600mg weekly. 
Due to continued progressive weakness, plasma exchange 
(PLEX) was started and did not prove effective. See Table 1 
for MRC scores before and after treatments.

The repeat EMG while the patient received 
PLEX showed a non-length-dependent demyelinating 
radiculoneuropathy with some ongoing denervation and 
active axon loss (likely secondary). Compared to the prior 
study, there was evidence of some interval worsening.

Also, while receiving PLEX, the patient developed 
cranial nerve involvement (VII, R > L V1, L V2-V3, XII). 
Workup included repeat Brain MRI with and without 
contrast and an unremarkable ophthalmology evaluation. 
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AchR antibodies were negative. She also had involvement of 
respiratory muscles with NIF/VC as low as -20/1100. Given 
that cranial nerve involvement is less common in CIDP, 
there was an increased concern for CIDP mimics. Serum 
VEGF was negative. Further investigation for malignancy 
included pan-CT scans, which revealed a left renal mass 
concerning paraneoplastic polyradiculoneuropathy. She 
underwent a left radical nephrectomy which returned only 
to be an angiomyolipoma. Transvaginal ultrasound showed 
an ovarian dermoid cyst. Her physical exam reached a 
nadir (MRC 12). She was started on another course of 
IV methylprednisolone with mild improved strength and 
resolution of bulbar and respiratory symptoms. 

Given the patient’s temporary responsiveness to 
steroids with subsequent disease progression and lack of 
response to IVIG/PLEX, there was a concern for lymphoma. 
Her steroids were stopped to increase the sensitivity of 
LP for lymphoma versus an infiltrative process. LP was 
repeated twice. Both CSF studies had negative cytology and 
flow cytometry with elevated protein (57,47 mg/dL). Bone 
marrow biopsy without signs of lymphoma. Of note, the 
patient’s hospital course was also complicated by worsening 
anemia with workup consistent with a hemolytic process 
such as autoimmune hemolytic anemia; however, her 
coombs test was negative three times. 

Additional laboratory testing included anti-MAG 
antibodies, which were negative. The demyelinating 
neuropathy panel from Washington University in St. Louis 
returned positive for IgG B-Tubulin at 14,000 (ref range 
<2500). IgM tubulin, neurofascin, and contactin antibody 
titers were negative. CIDP was the most likely diagnosis 
due to peak disability occurring >2 months since the 
onset of symptoms. The patient was started on rituximab 
infusions, 1000mg, administered two weeks apart. She 
was discharged to inpatient rehabilitation and continued 
on pulse prednisone 600mg weekly with plans to taper as 
an outpatient. MRC on discharge was 20. She stayed at 
inpatient rehab for two months.

At outpatient follow-up four months after discharge, 
the patient reported gradual improvement in her strength 
with physical therapy (MRC 44). She was able to walk 10 
feet after previously being paraplegic. Her repeat EMG/
NCS showed improvement in upper extremity latencies 
and amplitudes. There was some interval worsening in 
lower extremity sensory amplitudes and motor conduction 
velocities, with mild ongoing denervation in her right 
gastrocnemius.

Discussion 
Our patient meets the EFNS/PNS clinical and 

electrodiagnostic criteria for typical CIDP, based on 
progressive proximal and distal muscle weakness for >2 
months, sensory involvement in bilateral feet, absent 
reflexes, distal motor latencies >50% above ULN in two 
nerves, motor conduction velocity >30% below LLN in two 
nerves, absence of F waves in two nerves, conduction block 
and abnormal temporal dispersion in >2 nerves.6 

Cranial nerve involvement is atypical of CIDP; however, 
in a recent case series, it was shown that bilateral cranial 
neuropathies were seen in 11% of typical CIDP cases and 
were associated with more severe limb muscle weakness.7 
Respiratory insufficiency is also uncommon in CIDP; 
however, there are at least 20 reported cases of ventilatory 
failure in the literature that improved with typical treatment 
of CIDP,8 and one study documented respiratory muscle 
weakness in 20% of patients with acute-onset CIDP.9 
Interestingly, prospective studies of CIDP patients found 
abnormal phrenic nerve conductions in 80-92%, which 
could suggest respiratory insufficiency is more common 
than traditionally thought and should be regularly evaluated 
in hospitalized patients.10,11

The fact that the third EMG showed worsening NCS 
in the lower extremities despite clinical improvement 
of symptoms reflects the gradual evolution of CIDP 
electrodiagnostically. In support of this theory is that she 
had improvement in the median and ulnar distal motor 

1 2 3 4 5

Treatment IVIG 2g/kg  1g Solumedrol Plex x5 1g Solumedrol Rituximab 1000 mg/m2 x2

  Pulse steroids 600mg weekly started after 1st solumedrol round

MRC pre-tx 50 41 40 12 20

44 (4 months post d/c)MRC post-tx 41 44 38 16

Table 1: Treatments with corresponding MRC Sum scores

MRC= Medical Research Council sum score (grades the sum of motor strength from 0 to 5 in bilateral deltoid, biceps, wrist extensor, 
iliopsoas, quadriceps femoris, and tibialis anterior for total score of 60 in patients with normal strength). Tx = treatment
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latencies and compound motor action potentials.
Our patient’s development of AIHA in parallel with 

CIDP supports prior case reports suggesting a possible 
association between the two autoimmune diseases.12 
Notably, a negative coombs test does not exclude a 
diagnosis of AIHA.13 There have also been prior research 
linking polyclonal IgG tubulin autoantibodies in serum to 
acquired thyroid disease, which our patient has a history 
of.14 Additionally, her history of transverse myelitis supports 
the association of CIDP with polyautoimmunity.15 

Extensive workup for underlying autoimmune, 
inflammatory, neoplastic, and infectious etiologies was 
only notable for high-titer positive beta-tubulin antibodies. 
This case report suggests the role of high-titer beta-tubulin 
autoantibodies in refractory CIDP as previously described.1 
In both cases, patients were considered to have refractory 
disease based on failure to respond to or only partial 
response to typical immunotherapies for CIDP, including 
IVIG, glucocorticoids, and plasma exchange. 

Based on the initial worsening of symptoms on daily 
steroid therapy and evidence that pulsed steroids may be 
effective in treating CIDP and reducing steroid-related 
adverse effects, we decided to treat our patient with pulsed 
steroids.16

Rituximab has been demonstrated to be more effective in 
treating nodal and paranodopathies that are less responsive 
to IVIG, glucocorticoids, and PLEX.17 There is currently no 
known mechanism of action of anti-tubulin antibodies in 
CIDP,2 but based on similar responses to treatment, it may 
be hypothesized that anti-tubulin antibodies act similarly to 
antibodies direct against the Node of Ranvier. 

Conclusion
This case report describes the second case of a 

patient with treatment-refractory CIDP who was found 
to have a high titer of IgG tubulin autoantibodies. In both 
cases, patients were refractory to treatment with IVIG, 
glucocorticoids, and PLEX and responded to rituximab 
infusions, which suggests the use of rituximab treatment 
may improve outcomes in future cases. Increased testing for 
tubulin autoantibodies in CIDP is needed to determine their 
significance. Compared to the last case, this case is unique 
because of respiratory and cranial nerve involvement and 
existing past medical history of other autoimmune diseases. 
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