Case Reports

Aquaporin-4 antibody positive neuromyelitis optica with
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Neuromyelitis optica (NMO) has been reported to be
associated with endocrinopathies, such as amenorrhea,
galactorrhea, and diabetes mellitus. However, its
association with the syndrome of inappropriate
antidiuretic hormone secretion (SIADH) is extremely
rare. We herein report an adult case of NMO with
SIADH in a female Chinese patient. The patient was
aquaporin-4 antibody positive, and her hypothalamic

dysfunction may have been related to the development
of SIADH.
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euromyelitis optica (NMO) is an inflammatory
demyelinating disease of the CNS mainly affecting
the optic nerves and spinal cord. The aquaporin-4
(AQP4) antibody has been described as a relatively
sensitive and specific marker for NMO." There are
reports demonstrating that NMO is associated with
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endocrinopathies, including amenorrhea, galactorrhea,
diabetes mellitus, and hypothyroidism.>* However,
hyponatremia due to the syndrome of inappropriate
antidiuretic hormone secretion (SIADH) rarely occurs
in NMO. On literature review, we found only one
case described of a pediatric NMO patient.” In this
report, we describe an adult case of NMO with positive
AQP4 antibody that developed SIADH. Our objective
in reporting this particular case is to report the early
recognition and treatment of NMO associated with
SIADH.

Case Report. A 56-year-old Chinese woman
was admitted to our hospital in October 2004. She
completely lost vision in her left eye. A brain MRI
showed no abnormal findings. She was diagnosed with
optic neuritis and treated with corticosteroids (a 5-day
course of 1000 mg methylprednisolone, followed by
dose tapering). Her vision resolved completely. Two
months later, she developed another episode of optic
neuritis of her right eye resulting in total blindness. An
MRI revealed T2 hyperintense signals in the right optic
nerve (Figure 1A). She again had a good recovery after
corticosteroid therapy. In April 2005, she presented with
weakness in all 4 limbs, numbness, and dysuria. The
symptoms progressed to complete quadriplegia in 3 days.
A neurological examination revealed sensory loss below
the T2 level, and her muscle strength was 3/5 in arms
and 1/5 in legs. Babinski signs presented bilaterally. A
spine MRI revealed a cervical cord lesion extending from
C6 to T3 without brain abnormalities beyond the optic
nerves (Figure 1B). Her CSF was normal and revealed a
white blood cell count (WBC) of 2x10¢ WBC/L, protein
of 40 mg/dl, glucose of 60 mg/dl, and no oligoclonal
bands. The brainstem auditory evoked potential was
normal. The visual evoked potential revealed a wave of
P100 of borderline latencies with low amplitudes. The
diagnosis of NMO was made. Her symptoms partially
improved after treatment with methylprednisolone and
immunoglobulin (0.4 g/kg for 5 days).

In June 2007, she was admitted again suffering
from a cough, sore throat, and a fever of approximately
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Figure 1 - Magnetic resonance imaging findings: A) A coronal T2-
weighted image showing hyperintense signals in the right
optic nerve (arrow). B) A sagittal T2-weighted image showing
a cervical cord lesion extending from C6 to T3 (arrow). C) An
axial T2-weighted image showed no abnormal findings. D) A
sagittal T2-weighted image showing spinal cord atrophy and a
lesion extending from C3 to T2 (arrow).

38°C. She then developed a relapse with quadriparesis
and urinary incontinence. On physical examination,
her temperature was 38.1°C, her pulse rate was 87
beats/min, her blood pressure was 130/80 mm Hg, and
respiration was 18 breaths/min. There were no signs of
dehydration. Muscular tension was slightly decreased,
and muscle strength was 3/5 in arms and 0/5 in her
legs. Both Babinski and Chaddock signs were positive.
Sensation was bilaterally diminished below the level of
C8. A repeat brain MRI did not reveal any abnormalities
(Figure 1C). A cervical MRI showed the spinal cord
atrophying and a lesion extending from C3 to T2 (Figure
1D). The serum AQP4 antibody titer was positive (titer
1:320) as determined by a cell-based assay. Laboratory
investigations demonstrated significant hyponatremia
to a nadir of 113 mmol/L (Table 1). Markers of
autoimmune diseases, such as antinuclear antibodies
(ANA), extractable nuclear antigen (ENA), anti-dsDNA
antibodies, and anti-neutrophilic cytoplasmic antibodies
(ANCA) were all negative. Epstein-Barr virus antibody,
syphilis serology, and HIV antibodies were negative.
Blood, sputum, and urine cultures were negative. Results
of paraneoplastic tests were all normal. The patient’s
anti-TB test was negative, and her adenosine deaminase
was within the normal range. Thyroid functions, and
female hormones were within normal limits. Plasma

Table 1 - Laboratory data obtained during the patient’s last hospital admission.

Laboratory test Admission Day 3 Day 7 Day 18
(reference range)
Routine blood tests
WBC (4-10 x 10° WBC/L) 5.61 6.02 6.52 7.47
% Neutrophils (50-75) 65.9 62.7 56.8 59.2
% Lymphocytes (20-40) 35.6 30.0 32.1 24.8
% Eosinophil (0-5) 0.208 0.6 0.5 0.7
RBC (3.5-5.5 x 10?RBC/L) 3.50 3.21 3.26 3.29
HGB (110-160 g/L) 123 112 115 117
Serum parameters
BUN (2.1-8.2 mmol/l) 1.48\ 1.76% 2.05V 2.2
Uric acid (149-458 pmol/L) 63Vv 95\ 96\ 76\
Glucose (3.36-6.16 mmol/l) 6.41 4.86 4.69 5.12
Sodium (135-145 mmol/l) 113¥% 128¥% 125V 135
Potassium (3.5-5.5 mmol/l) 3.2 3.6 3.7 3.5
Chloride (96-106 mmol/l) 87.5 94.2 93.2 98.4
Phosphorus (0.81-1.78 mmol/l) 1.51 1.68 1.73 1.65
Magnesium (1.7-2.9 mg/dl) 1.6 1.27 1.79 1.73
Calcium (2.12-2.88 mmol/l) 2.01 2.09 1.97 2.0
Urine parameters
Urinary WBC 25/HP 0 0 0
Sodium (130-260 mmol/l) 334 300 280 265
Potassium (25-100 mmol/l) 27 26.8 31.2 30.5
SG (1.015-1.025) 1.010 1.010 1.010 1.015
Urine Osm/Blood Osm (mosm/L) 560/271 420/241 400/268 302/305
Arterial blood gases
pH 7.465 7.461 7.446
P (mm Hg) CO, 35.6 34.8 35
P (mm Hg) 0O, 69.4 80.1 91.3

WBC - white blood cell, RBC - red blood cell, HGB - hemoglobin, BUN - Blood Urea Nitrogen,

SG - specific gravity, OSM - osmotic pressure, \ - below reference range
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renin activity and plasma aldosterone levels were normal.
Repeat CSF revealed increased protein (51 mg/dl), and
myelin basic protein (1.64 nmol/L, normal range <0.55).
The CSF oligoclonal IgG was again negative. Her WBC
counts and glucose level was normal. Examination
of the CSF for infectious agents, including bacteria,
cryptococci, fungi, tuberculosis, and viruses were all
negative. The chest x-ray, chest CT, cardiac ultrasound,
and abdominal ultrasound were all normal.

Upon admission, initial diagnoses of acute bronchitis
and recurrent NMO were made. After abatement of her
fever and symptomatic therapy, she had a normal body
temperature. She was treated with methylprednisolone
one g daily for 5 days followed by a reducing course of
the drug. She also received intravenous immunoglobulin
0.4 g/kg/day for 5 days along with azathioprine. She
continued to have hyponatremia, and was finally
diagnosed with SIADH. Hypertonic saline (10%) was
administered, and her daily water intake was restricted
to 600 ml. Two weeks later, her neurological status was
slightly improved and her serum sodium was normal.

Discussion. Lotze et al’ reported the case of a 15-
year-old Caucasian girl with AQP4 antibody positive
NMO who had symptomatic hyponatremia caused by
SIADH. While we report an adult case of an AQP4
antibody positive NMO patient with SIADH. She
had repeated episodes of optic neuritis and myelitis,
contiguous spinal cord lesions extending over 3 vertebral
segments, and AQP4 antibody seropositive status,
fulfilling the diagnostic criteria for NMO.® She also
presented with hypotonic hyponatremia, natriuresis,
and urine osmolality in excess of plasma osmolality. Her
renal and adrenal functions were normal. In addition,
she did not show any evidence of edema, dehydration,
heart failure, or liver cirrhosis. She was diagnosed with
SIADH according to the criteria proposed by Schwartz
and Bartter.” Moreover, this diagnosis was supported by
the presence of hypouricemia (serum uric acid levels 63
mg/dl) and decreased blood urea nitrogen. Low levels of
uric acid are often seen in SIADH (70% of patients).®
Other diseases that triggered the patient’s hyponatremia
were ruled out. She did not show any evidence of
dehydration, and had normal hematocrit and plasma
albumin concentrations after water restriction was
initiated. These signs excluded the diagnosis of cerebral
salt wasting syndrome. Normal renal function and
plasma aldosterone levels ruled out salt-losing nephritis.
Normal female hormone levels ruled out a glucocorticoid
deficiency. In addition, agents such as thiazide diuretics,
tricyclic antidepressants, and carbamazepine, which
commonly cause SIADH, were not administered.’

The mechanisms of SIADH associated with NMO
have not been well defined. The SIADH is a syndrome
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caused by an excessive secretion of antidiuretic hormone
(ADH) or ADH-like substances.” Dysfunction of the
hypothalamic-pituitary axis, which plays a central role
in the regulation of ADH secretion, is responsible for
SIADH. In our case, SIADH occurred simultaneously
with exacerbation of neurological symptoms, and
the AQP4 antibody was positive. The immune attack
on AQP4 may secondarily affect the supraoptic and
paraventricular nucleus of the hypothalamus, causing
ADH leakage, which could then have triggered the
SIADH. For example, Sakai et al'® reported an autopsied
case of SIADH associated with multiple sclerosis, and
showed loss of neuronal cells of the supraoptic nuclei.
Lotze et al’ reported the case of a 15-year-old Caucasian
gitl with NMO who had symptomatic hyponatremia
caused by SIADH. A brain MRI demonstrated increased
T2 signal intensity in the hypothalamus.’ Viegas et
al'! described a patient who presented with weight
loss, vomiting, and behavioral changes. Hypothalamic
lesions were confirmed by imaging and biopsy. However,
our patients MRI of the hypothalamus did not show
any abnormal lesions. We speculate that there might
have been damage to the tiny connective fibers of the
hypothalamus, which could not be detected by MRI.
Confirming that this is a possibility, Petravic et al*
reported a NMO patient with hyperphagia, obesity, and
amenorrhea due to hypothalamic dysfunction who did
not have any brain involvement.

Besides SIADH, the association of other
endocrinopathies, such as amenorrhea, and galactorrhea
with NMO have also been described. In 1997, a special
group of NMO cases associated with endocrinopathies
was first described by Vernant et al.'* These patients
were characterized by rapid evolution to blindness and
paraplegia, spinal cord involvement (cavitations with
syringomyeloid sensory disturbance), normal brain
MRI, and an association with hypothalamus-pituitary
dysfunction, called “recurrent optic neuromyelitis
with endocrinopathies.” Six patients from Brazil,
one from China, and one from Europe were reported
subsequently.**'> In our patient, several characteristics
were similar to this “recurrent optic neuromyelitis with
endocrinopathies,” although more studies are needed to
define this disorder as a new syndrome.

In conclusion, AQP4 antibody positive NMO can
be related to SIADH. Early recognition of the syndrome
with NMO may provide therapeutic benefits.

Acknowledgment. We thank the radiologist Jun Qin for

reviewing the figures.

References

1. Weinshenker BG. Neuromyelitis optica is distinct from multiple
sclerosis. Arch Neurol 2007; 64: 899-901. Review.



Anti-AQP4 positive NMO with SIADH ... You ez al

. Yamasaki K, Horiuchi I, Minohara M, Osoegawa M, Kawano
Y, Ohyagi Y, et al. Hyperprolactinemia in optico-spinal multiple
sclerosis. Intern Med 2000; 39: 296-299.

. Hui AC, Wong RS, Ma R, Kay R. Recurrent optic neuromyelitis
with multiple endocrinopathies and autoimmune disorders. J
Neurol 2002; 249: 784-785.

. Petravic D, Habek M, Supe S, Brinar VV. Recurrent optic
neuromyelitis with endocrinopathies: a new syndrome or just a
coincidence? Mult Scler 2006; 12: 670-673.

. Lotze TE, Northrop JL, Hutton GJ, Ross B, Schiffman
JS, Hunter JV. Spectrum of pediatric neuromyelitis optica.
Pediatrics 2008; 122: e1039-1047.

. Wingerchuk DM, Lennon VA, Pittock SJ, Lucchinetti CF
Weinshenker BG. Revised diagnostic criteria for neuromyelitis
optica. Neurology 2006; 66: 1485-1489.

. Bartter FC, Schwartz WB. The syndrome of inappropriate
secretion of antidiuretic hormone. Am J Med 1967; 42: 790-
806. Review.

8. Decaux G, Musch W. Clinical laboratory evaluation of the
syndrome of inappropriate secretion of antidiuretic hormone.
Clin J Am Soc Nephrol 2008; 3: 1175-1184.

9. Palmer BE Hyponatremia in patients with central nervous
system disease: SIADH versus CSW. Tiends Endocrinol Metab
2003; 14: 182-187. Review.

10. Sakai N, Miyajima H, Shimizu T, Arai K. Syndrome of

inappropriate secretion of antidiuretic hormone associated with

multiple sclerosis. Intern Med 1992; 31: 463-466.

11. Viegas S, Weir A, Esiri M, Kuker W, Waters P, Leite MI, et

al. Symptomatic, radiological and pathological involvement of
the hypothalamus in neuromyelitis optica. J Neurol Neurosurg

Psychiatry 2009; 80: 679-682.

12. Vernant JC, Cabre B, Smadja D, Merle H, Caubarrere I, Mikol

J, et al. Recurrent optic neuromyelitis with endocrinopathies: a

new syndrome. Neurology 1997; 48: 58-64.

13. Papais-Alvarenga RM, Miranda-Santos CM, Puccioni-Sohler

M, de Almeida AM, Oliveira S, Basilio De Oliveira CA, et al.
Optic neuromyelitis syndrome in Brazilian patients. J Neuro

Neurosurg Psychiatry 2002; 73: 429-435.

Related topics

Neurosciences (Riyadh) 2002; 7: 120-125.

Karaoglan I, Namiduru M, Akcali A, Cansel N. Different manifestations of nervous
system involvement by neurobrucellosis. Neurosciences (Riyadh) 2008; 13: 283-287.

Kargwell HA, Khoja WA, Yaqub BA, Bakhsh EA, Al-Deeb SM. Neuromyelitis Optica.

Neurosciences 2011; Vol. 16 (1) 71



