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Case report

Paraneoplastic subacute sensory neuropathy with 
triple positive antineuronal antibodies associated 
with small-cell lung cancer
Virginie Hean,1 Jean-Philippe Camdessanché  ‍ ‍ ,1 Pascal Cathébras,2 
Martin Killian  ‍ ‍ 2,3 

Rare disease

To cite: Hean V, 
Camdessanché J-P, 
Cathébras P, et al. BMJ Case 
Rep 2020;13:e235668. 
doi:10.1136/bcr-2020-
235668

1Department of Neurology, 
Centre Hospitalier Universitaire 
de Saint-Etienne, Saint-Etienne, 
Loire, France
2Department of Internal 
Medicine, Centre Hospitalier 
Universitaire de Saint-Etienne, 
Saint-Etienne, Loire, France
3Groupe sur l’Immunité 
des Muqueuses et Agents 
Pathogènes, Université Jean 
Monnet Saint-Etienne, Saint-
Etienne, Loire, France

Correspondence to
Dr Martin Killian;  
​martin.​killian@​chu-​st-​etienne.​fr

Accepted 7 July 2020

© BMJ Publishing Group 
Limited 2020. No commercial 
re-use. See rights and 
permissions. Published by BMJ.

SUMMARY
A 67-year-old woman with a history of smoking 
and cardiovascular risk factors was admitted to the 
emergency room for uncontrolled diabetes, loss 
of appetite, nausea, significant weight loss and 
asthenia. The initial investigation, including cerebral 
and gastrointestinal explorations, were normal. One 
month later, she started presenting severe asymmetric 
proprioceptive ataxia of the lower extremities. She also 
reported paresthesia and neuropathic pain in both feet 
and ankles. A positron emission tomography (PET)-
scanner showed a hypermetabolic nodule in the right 
lung. The neurological symptoms were attributed to 
paraneoplastic sensory and dysautonomic neuropathy, 
even though the bronchoscopic biopsies came back 
negative at first. Anti-Hu, anti-CV2/CRMP5 and 
anti-SOX1 antibodies were documented. Due to the 
severity and rapid progression of symptoms (from the 
lower to the upper limbs), corticosteroids, intravenous 
immunoglobulins and immunosuppressants were 
introduced prior to biopsies revealing a small-cell lung 
cancer. Despite these treatments and antineoplastic 
chemotherapy, her status deteriorated rapidly.

BACKGROUND
Worldwide, broncho-pulmonary cancer is the 
first cause of cancer in men and the third cause in 
women.1 It is the first cause of cancer mortality 
and takes each year more lives than breast, pros-
tate, pancreatic and colon cancers.2 Small-cell lung 
cancer (SCLC) accounts for about 15% of all lung 
cancers and is the most aggressive of these cancers. 
Its main cause (in 95% of cases) is tobacco.3 It is 
more frequently associated with paraneoplastic 
syndromes than other histological forms, with a 
prevalence of 10%–20%. There are a few paraneo-
plastic syndromes, and each has its own expression. 
These can be the first manifestation of cancer, often 
before the neoplasm’s discovery.4

Among paraneoplastic syndromes, subacute 
sensory neuropathy is a rare but typical expression 
of SCLC.5 It is important to investigate a neurop-
athy with no identified cause in patients at high 
risk of cancer. Indeed, an early discovery of cancer 
can lead to the prompt treatment of less advanced 
disease. The common presentation of paraneo-
plastic subacute sensory neuropathy is a develop-
ment under 12 weeks, the severity of at least 3 on 

the Rankin score, numbness with pain and sensitive 
disturbance, non-length-dependent involvement of 
the arms and legs and often asymmetry at onset.4

Most antineuronal antibodies are secreted by 
the immune system in response to an autoantigen 
of the nervous system abnormally expressed by 
the SCLC.2 The autoimmune response targets the 
structures of the nervous system, which normally 
express this antigen, leading to the paraneoplastic 
syndrome. There are more than 20 known antigens 
associated with paraneoplastic syndromes in SCLC. 
A single patient can have several antineuronal 
antibodies, and therefore several paraneoplastic 
syndromes simultaneously.

CASE PRESENTATION
A 67-year-old woman, with a history of cardio-
vascular risk factors including type 2 diabetes, 
hypertension and smoking was first oriented to the 
emergency room by her general practitioner for 
degradation of her general status and uncontrolled 
diabetes for a few months.

The patient had lost 17 pounds within a couple 
of weeks, was asthenic, had lost her appetite and 
presented with nausea and vomiting. Her glycated 
haemoglobin level was at 9.9%, whereas it had 
always been lower than 7%. The oral antidiabetic 
drugs (metformine and glicazide) had to be stopped 
because of the degradation of her renal function and 
insulin was initiated. Brain CT excluded any intra-
cranial lesion which could have caused intracranial 
hypertension-related vomiting. The rest of her 
blood tests came back within normal ranges apart 
from hyponatraemia with a nadir of 121 mmol/L. A 
fluid restriction was initiated. The patient refused 
other explorations and was released on normalisa-
tion of natraemia. Gastroenterological explorations 
were scheduled on an outpatient basis.

One month later, the patient started complaining 
about a loss of coordination in her lower limbs and 
gait unsteadiness, leading to falls. She also reported 
tingling and pain in both feet and ankles. She visited 
several doctors, but no diagnosis was reached, and 
the symptoms were treated by pain medicines. Due 
to the worsening of her symptoms, she was finally 
admitted to the hospital 10 days later.

Her main symptom at admission was severe 
proprioceptive ataxia, which prevented her from 
standing or walking and was associated with an 
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asymmetric pan-modality sensory loss (including significant 
vibration loss) up to the right knee, and below the left one. She 
also had paresthesia and complained about burning and dull 
neuropathic pain, poorly localised within the same areas (worse 
in the anterior part of the legs) and non-relieved by tramadol. 
At that time, she had a sensory loss in the lower abdominal 
regions (touching several dermatomes bilaterally, from T10 to 
T12) as well, and intermittent paresthesia in both hands, without 
additional neuropathic symptoms. Pregabaline and opioids 
were introduced and lowered the pain without ever making it 
completely disappear.

INVESTIGATIONS
Natraemia was normal at the time of the patient’s admission to 
the hospital for her neurological symptoms. Positron emission 
tomography (PET-scanner, however, showed a right pulmonary 
nodule and enlarged mediastinal lymph nodes with high meta-
bolic activity (figure 1). She also had a costal lesion suspect of 
bone metastasis.

Since the neuropathic symptoms were progressing up to mid-
thigh, and she started experiencing numbness in both hands, 
with constant paresthesia, a spine MRI was conducted and 
showed no abnormality. The lumbar puncture was in favour 
of a lymphocytic meningitis: clear cerebrospinal fluid with 
augmented proteins (1.23 g/L) and 72×109/L white cells (97% 
of lymphocytes).

A body CT scan showed a thickened bronchus associated with 
homolateral hilar and mediastinal lymph nodes. There was also 
an anomaly in the posterior segment of the superior right lobe 
that the radiologist was not able to identify. No liver, bone or 
brain metastasis was seen.

The bronchoscopy confirmed the presence of a thickened 
bronchus, but the biopsies came back negative. Even though 
it was not proven, lung cancer with paraneoplastic neurolog-
ical syndrome remained a highly probable diagnosis, and anti-
neuronal antibodies were dosed. Anti-Hu, anti-CV2/CRMP5 
and anti-SOX1 were positive while anti-N-methyl-D-aspartate 
receptor (NMDAR) antibodies came back negative. Electroneu-
romyography was in favour of a non-length-dependent sensory 
axonal neuropathy (ganglionopathy). Due to these findings 
(including anti-Hu positivity), the initial non-specific gastroin-
testinal symptoms were suspected to be secondary to autonomic 
dysfunction, causing gastroparesis. In line with this, the patient 
was diagnosed with mild orthostatic hypotension without an 
appropriate increase in heart rate.

Because of its severity, an immunomodulatory treatment was 
initiated for this sensory and dysautonomic neuropathy, associ-
ated with triple positive antineuronal antibodies, with steroids, 
intravenous immunoglobulins and cyclophosphamide, while 
cancer remained to be proven at this stage.

The patient had a second bronchoscopy with biopsies which 
could not show any cancer cells. Finally, a thoracoscopy was 
scheduled. Pathological analyses eventually confirmed the diag-
nosis of SCLC.

DIFFERENTIAL DIAGNOSIS
Diabetes is one of the most common cause of neuropathy, and 
its classical type is sensory neuropathy, possibly associated 
with dysautonomic neuropathy.6 Diabetes can impact nerves 
through several mechanisms, mainly vascular and metabolic. 
While diabetic neuropathy usually begins gradually, it can also 
appear as an acute form, with a motor deficit at the forefront 
(the so-called Bruns-Garland syndrome or diabetic amyotrophy) 
in case of physical stress.7 At first, our patient was oriented to 
the emergency room for uncontrolled diabetes, so it was a main 
diagnosis to rule out. It was, however, later found that the lack 
of balance of her diabetes was rather of a consequence than a 
cause of her condition.

The second cause of sensory neuropathy in developed coun-
tries is alcohol abuse.6 Our patient reported abstaining from 
alcoholic beverages. Alcohol misuse/abuse can directly affect 
nerves by bonding to the membrane phospholipids or indirectly 
by inducing group B vitamin deficiency (B1, B6, B12) or traumatic 
lesions.8 In case of profound vitamin B1 deficiency, the patient 
may present with ataxia, delirium, oculomotor disorders and 
memory loss.9 Our patient did not present all of these symptoms; 
however, toxic neuropathies have previously been described and 
can be at least partially related to alcoholism.10

In a case with neurological signs in both upper and lower 
limbs to the clinical presentation of our patient, it is important 
to exclude a spinal cord lesion. Proprioceptive ataxia being the 
first and the most invalidating symptom in our patient, vitamin 
B12 deficiency-related subacute combined degeneration had to be 
considered. It is important to know that patients suffering from 
pernicious anaemia do not systematically present low haemo-
globin levels or macrocytosis and the laboratory work does not 
always report on low serum levels of B12.

11 In this hypothesis, the 
Electromyography would rather have shown a sensory-motor 
neuropathy.

Since our patient did not have spinal pain or symptoms 
compatible with an upper motor neuron syndrome, spinal cord 
compression (as a result of a vertebral metastasis or cervico-
arthrosic myelopathy) was not expected, and the spine MRI 
ruled out this hypothesis.

Figure 1  Positron emission tomography (PET)-scanner showing a 
highly metabolic pulmonary nodule.



3Hean V, et al. BMJ Case Rep 2020;13:e235668. doi:10.1136/bcr-2020-235668

Rare disease

Other chronic causes of sensory ganglionopathy should be 
excluded, as well.12 In our case, the acute onset and the extra-
neurological symptoms were not consistent with an autoimmune 
disease such as Sjögren’s syndrome, a genetic disorder or a viral 
infection, and the corresponding laboratory tests were negative.

TREATMENT
The patient was treated monthly with intravenous corticoste-
roids 1 g/day 3 days in a row, intravenous immunoglobulins 0.4 g/
kg/day for 5 days and 1 g of cyclophosphamide on the first day. 
Overall, our patient received four cures. Cyclophosphamide was 
stopped after the first cure to limit the risk of the adverse event 
because the patient was about to start the antineoplastic chemo-
therapy. The cancer was treated with carboplatin associated with 
etoposide every 3 weeks for three cures at first. A further three 
cures were decided on the basis of a good CT response.

OUTCOME AND FOLLOW-UP
Apart from ataxia, the main symptom that was invalidating for 
the patient was neuropathic pain. It decreased after the second 
cure of immunoglobulins, associated with opioids and clonaz-
epam. However, the patient described a progression of her 
proprioceptive ataxia and paresthesia up to the thighs, abdomen 
and upper limbs. A decrease of her anal tonus was noted in the 
context of saddle anaesthesia. Between the third and the fourth 
cycle of chemotherapy, the patient had a febrile urinary tract 
infection related to treatment-induced neutropenia. Our patient 
ultimately had a brain haemorrhage due to a lack of platelets and 
became haemiplegic. Following this episode, palliative care was 
provided, and our patient died in the following weeks.

DISCUSSION
The most frequent antibody in subacute sensory neuropathy is 
anti-Hu, while other antibodies such as anti-CV2/CRMP5, anti-
amphiphysin or anti-Yo are less frequently evidenced.4 Onco-
logical treatments seem to provide symptomatic stabilisation, 
while the additional benefit provided by immunomodulatory 
treatments (eg, corticosteroids, intravenous immunoglobulin, 
plasma exchange, rituximab and cyclophosphamide for the most 
common) appears to be minimal.13 14 However, improvements 
have been reported in a few cases, especially when immunother-
apies were administered timely and all experts agree about the 
fact that it should be considered when the neuropathy is severe 
and/or before a diagnosis of cancer has been reached, as in the 
present case.15 16

Anti-SOX1 antibodies were discovered in patients with 
paraneoplastic disorders associated with SCLC, particularly in 
Lambert-Eaton myasthenic syndrome and, to a lesser extent, in 
patients with anti-Hu positive paraneoplastic syndromes.17 One 
study (n=22) reported that anti-SOX1 antibodies were positive 
in four patients with a neuropathy of unknown origin (without 
any tumour after a 4-year follow-up, but no details regarding 
the investigations were provided); however, it has not been 
confirmed in larger studies.18 19 Hence, anti-SOX1 antibodies 
are mostly considered as biomarkers of SCLC, whose frequency 
is the highest (around 60%) in patients with associated parane-
oplastic neurological syndrome, but which can occur in up to 
15% of patients with this type of cancer alone.19

In our case, we found three antineuronal antibodies, anti-Hu, 
anti-CV2/CRMP5 and anti-SOX1 associated with this subacute 
paraneoplastic neuropathy. In most cases, there is only one anti-
body found, and to the best of our knowledge, there is, to this day, 
only a single case report available in the literature pertaining to 

triple positive antineuronal antibodies.20 A 56-year-old man was 
brought to the emergency room for cognitive and behavioural 
changes with motor disturbances for a couple of months. An 
MRI showed limbic encephalitis and a chest CT showed hilar 
lymphadenopathy with a necrotic centre, whose high metabolic 
activity was confirmed via PET-scanner, leading to the diagnosis 
of SCLC. In this case, antineuronal antibodies were positive with 
anti-Hu, anti-SOX1 and antiamphiphysin.

Similarly to our case, it was the paraneoplastic neurological 
symptoms that revealed the cancer and brought the patient into 
care. Unfortunately, the very limited number of cases does not 
allow us to generalise any conclusions; however, both cases 
appeared to be very severe and eventually led to the death of the 
patients, despite the association of intensive immunotherapy and 
chemotherapy.

Learning points

►► A rapidly progressing neuropathy can be paraneoplastic, even 
without any typical signs of cancer

►► Antineuronal antibodies are quite rare, but reliable markers in 
the diagnosis of unexplained acute or subacute neurological 
signs.

►► Patients with paraneoplastic dysautonomic neuropathy 
(especially with anti-Hu antibodies) can present with 
unspecific gastrointestinal symptoms due to gastroparesis.

►► Multiple antineuronal antibodies positivity is extremely rare 
but seems to be associated with a very severe outcome.
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