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ABSTRACT

INTRODUCTION: Systemic diseases can be found in neuromyelitis optica spectrum disorder (NMOSD) as a co-existing disease with para-
neoplastic syndrome, sarcoidosis, or connective tissue disease. Cryptogenic organizing pneumonia (COP) in NMOSD with no evidence of
these systemic disorders has rarely been reported.

CASE PRESENTATION: We present a 75-year-old patient who showed multifocal longitudinally extensive transverse myelitis and bilateral
lung lesions that was seropositive for aquaporin-4 (AQP4) antibody. The patient initially presented with chronic cough, myalgia, and severe
bilateral truncal neuropathic pain, and initial chest computed tomography demonstrated multifocal consolidations with reversed halo sign
involving both lobes. Since this patient was over 50years of age, our differential diagnoses included lung cancer and sarcoidosis. Through
extensive studies including lung biopsy, an idiopathic type of diffuse interstitial lung disease—cryptogenic organizing pneumonia (COP)—
was finally diagnosed. The patient was treated with high-dose methylprednisolone and it was tapered with oral steroids; mycophenolate
mofetil was later added to the regimen. After treatment, the severe neuropathic pain and multifocal lung consolidation resolved.

CONCLUSION: Herein, we presented a case of late-onset NMO with nonneoplastic, nonsarcoidosis, diffuse interstitial lung lesions, which

is the finding of COP.
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Introduction

Neuromyelitis optica spectrum disorders (NMOSD) are
inflammatory demyelinating diseases of the central nervous sys-
tem (CNS) usually presenting with optic neuropathy or longi-
tudinally extensive transverse myelitis." Anti-aquaporin-4 IgG
antibody (AQP4-IgG) is considered a specific serum marker for
NMOSD, and a few cases have shown multisystem involve-
ment, including the lungs, breasts, and muscles.>”” These reports
have shown that NMOSD can coexist with paraneoplastic syn-
drome, sarcoidosis, and other connective tissue diseases.!”5®
Herein, we describe the case of a 75-year-old woman who pre-
sented with severe truncal neuropathic pain and bilateral multi-
tocal lung lesions and was eventually diagnosed with late-onset
NMOSD associated with cryptogenic organizing pneumonia
(COP), an idiopathic form of diffuse interstitial lung disease.

Case Presentation
A 75-year-old Korean woman presented to the emergency
room with cough, myalgia, and severe neuropathic pain in the

trunk, all of which began 1 month prior; dry cough and whole-
body myalgia developed first and were followed by bilateral
lancinating pain in the trunk with allodynia, 2 weeks later. Her
pain visual analog scale (VAS) score was 9 to 10. Initial chest
computed tomography demonstrated multifocal consolidations
with reversed halo sign involving both lungs (Figure 1). Her
vital signs were initially stable with no fever. With the suspi-
cion of organizing pneumonia, percutaneous fine needle aspi-
ration (PCNA) was attempted but failed because the patient
could not tolerate the procedure due to severe neuropathic
truncal pain. On the second day of admission, neurology con-
sultation was requested for the severe neuropathic pain, and
neurological examination revealed that the patient was alert
with no cranial nerve deficit. Motor examination revealed nor-
mal strength in the both upper and lower extremities. Position
and vibration sensations were normal. Pain and touch were
hyperesthetic, and allodynia of touching the skin in the trunk
between T4 and 10 was observed. Reflexes in the upper extrem-
ity were normal; however, hyperreflexia was noted in the lower
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Figure 1. Initial chest CT showing multifocal consolidation with reversed
halo sign (arrowheads) involving the right lower and left upper and lower
lobes. These findings correspond to those of cryptogenic organizing

pneumonia, a subtype of subacute interstitial pneumonia.
Abbreviation: CT, computed tomography.

Figure 2. Magnetic resonance imaging of the spinal cord showing
longitudinally extensive T2 hyperintensity at the thoracic level. (A)
T2-weighted sagittal image showing multiple longitudinally extensive
hyperintense lesions at the T3-8 levels. (B) Axial T2-weighted image
showing a hyperintense lesion at central T5 spinal cord.

extremities. Magnetic resonance imaging (MRI) of the spinal
cord was performed to determine the cause of her severe neu-
ropathic pain. T2 weighted imaging showed multiple short-
segment hyperintensities in the spinal cord spreading from T3
to T8. Cord swelling was not observed (Figure 2). Brain MRI
did not show any change in white matter. Although she denied
any visual disturbance, her visual-evoked potential study

Figure 3. Fine needle biopsy of the consolidated lung lesion in the right
lower lobe demonstrating interstitial fibrosis with mild inflammatory cell
infiltration. (H&E stain X 200).

showed a bilateral prolonged P100 wave. The patient showed
unobtainable lumbar (N1) and cortical (P37) waves on soma-
tosensory evoked potentials. Motor evoked potential study was
normal. A cerebrospinal fluid (CSF) analysis was performed,
and the results were as follows: white blood cell count, 20 (nor-
mal range: 0-5); total protein, 50.7 (normal range: 15-45) mg/
dl; and glucose, 78 (normal range: 50-80) mg/dl. The serum
AQP4-IgG was positive on cell-based indirect immunofluo-
rescence assay. lumor markers such as CEA (Carcino-
embryonic antigen), CA19-9 (Carbohydrate Antigen), ANA
(antinuclear antibody), ANCA (antineutrophil cytoplasmic
antibodies), C3, and C4 and anti-dsDNA IgG antibodies were
negative. Erythrocyte sedimentation rate and rheumatoid fac-
tor were elevated to 68 (0-20) mm/hour and 18.7 (0-14) IU/ml,
respectively. Serological tests (for viruses and bacteria) to evalu-
ate the infectious cause of pneumonia were all negative. The
CSF study of viruses and bacteria to assess the infectious mye-
litis was also negative.

She was commenced on intravenous steroid pulse therapy
(1g) for 5days. To rule out cancer, PCNA was performed in
the right lower lobe and no tumor cells were present although
interstitial fibrosis with mild inflammatory cell infiltration was
observed. (Figure 3) Oral steroid (60 mg) was tapered and 2g
of mycophenolate mofetil was added. After 2weeks of treat-
ment, the neuropathic pain resolved considerably (she had a
VAS score of 2-3) along with the multiple lung consolidations
(Figure 4).

Discussion

Longitudinally extensive transverse myelitis and optic neuritis
are the core clinical presentations of NMOSD, and AQP4-
IgG positivity is confirmatory after at least 1 classical episode
based on international consensus diagnostic criteria.! AQPs are
water channels that are expressed at the highest concentration
in opticospinal tissues; complement activation by antibodies
against AQP4 provokes the deposition of perivascular immune
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Figure 4. Chest radiograph showing interval changes. (A) Chest radiograph showing new multifocal consolidations (arrowhead) involving the right upper
and lower lung zones. (B) Chest radiograph after steroid treatment showing resolution of consolidations.

complex and astrocyte injury.” AQPs are also expressed outside
the CNS in the various epithelia and endothelia involved in
fluid transport, as well as other cell types such as the epidermis,
adipocytes, and skeletal muscle.” Previous studies on NMOSD
associated with lung cancer have found that some tumor cells
express AQP4-IgG and that AQP4-IgG in the serum of
NMOSD patients can react with antigens expressed by the
tumor cells in the same patient.!® This indicates that AQP4-
IgG is involved in the pathogenesis of paraneoplastic NMOSD
and therefore, may be a paraneoplastic antibody. Non-neoplastic
lung involvement in NMOSD has been reported suggesting
the coexistence of sarcoidosis and rheumatologic autoimmune
diseases with transverse myelitis with the AQP4 antibody.>8
There is the world’s first reported case of COP with NMOSD
in elderly patients.” Similar to our case, lung lesion was mani-
fested at initial phase of disease and COP was pathologically
confirmed. COP, an idiopathic form of diffuse interstitial lung
disease was diagnosed pathologically and there was no evi-
dence of paraneoplastic, rheumatologic, or autoimmune dis-
ease.!b12 NMOSD occurring after the age of 50years can be
defined as late-onset NMOSD, and the possibility of a para-
neoplastic syndrome seems particularly relevant in this age
group.’3 The treatment of late-onset NMOSD can be compli-
cated especially because an aggressive clinical course has been
reported in this age group.'* Also, the possibility of the coexist-
ence of NMOSD with other systemic disorders should be con-
sidered to establish a proper treatment strategy. Biopsy was
successful after steroid therapy; therefore, the pathological
report might have been reflecting the anti-inflammatory effect
of the steroid. However, we were able to exclude sarcoidosis
and lung cancer.

Conclusion

This case highlights the rare association between COP and
NMOSD. It is important to note that in the case of late-onset
NMOSD associated with COP, both clinical symptoms and
lung consolidations could improve with proper immune
therapy.

Author Contributions

Concept: S Kim, Design: S Kim, Materials: S Kim, SW Ra, HJ
Cha, Writing manuscript: S Kim, Critical review: SW Ra, HJ
Cha, S Lim.

Informed Consent

The authors obtained the approval of the institutional review
board of the Ulsan university hospital for this case report and
patient consent was secured to publish this study.

ORCIDiD
Sunyoung Kim @ https://orcid.org/0000-0003-1333-6147

REFERENCES

1. Wingerchuk DM, Banwell B, Bennett JL, et al. International consensus diag-
nostic criteria for neuromyelitis optica spectrum disorders. Neurology.
2015;85:177-189.

2. Virgilio E, Vecchio D, Vercellino M, et al. Paraneoplastic neuromyelitis optica
spectrum disorders: a case series. Neurol Sci. 2021;42:2519-2522.

3. ZhangY, Chen H, Shi Z, et al. AQP4-IgG may cause muscle damage in patients
with neuromyelitis optica spectrum disorder. Multiple Scler Relat Disord.
2020;42:102126.

4. Yuan], Jia Z, Qin W, Hu W. Paraneoplastic neuromyelitis optica spectrum dis-
order associated with breast cancer. Clin Interv Aging. 2019;14:1039-1044.

5. Sawaya R, Radwan W. Sarcoidosis associated with neuromyelitis optica. J Clin
Neurosci. 2013;20:1156-1158.

6. Langille MM, Desai J. Multisystem involvement in neuromyelitis optica. Ann
Indian Acad Neurol. 2015;18:S56-S58.


https://orcid.org/0000-0003-1333-6147

Clinical Medicine Insights: Case Reports

10.

Oliveira R, Oliveira S. Letter to the editor - late-onset neuromyelitis optica asso-
ciated with cryptogenic organizing pneumonia. Multiple Scler Relat Disord.
2019;36:101398.

Wingerchuk DM, Weinshenker BG. The emerging relationship between neuro-
myelitis optica and systemic rheumatologic autoimmune disease. Mult Scler.
2012;18:5-10.

Verkman AS. Aquaporins in clinical medicine. Annu Rev Med. 2012;63:
303-316.

Baik KW, Kim SH, Shin HY. Paraneoplastic neuromyelitis optica associated
with lung adenocarcinoma in a young woman. J Clin Neurol. 2018;14:246-247.

11.

12.

13.

14.

Baha A, Yildirim F, Kéktiirk N, et al. Cryptogenic and secondary organizing
pneumonia: clinical presentation, radiological and laboratory findings, treat-
ment, and prognosis in 56 cases. Turk Thorac J. 2018;19:201-208.

Wells AU, Denton CP. Interstitial lung disease in connective tissue disease-
mechanisms and management. Naf Rev Rheumatol. 2014;10:728-739.

Fragoso YD, Ruocco HH, Dias RM, et al. Late onset of neuromyelitis optica
spectrum disorders. Neurol Ther. 2019;8:477-482.

Seok JM, Cho HJ, Ahn SW, et al. Clinical characteristics of late-onset neuromy-
elitis optica spectrum disorder: a multicenter retrospective study in Korea. Mult
Scler. 2017;23:1748-1756.



