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Introduction
Neuromyelitis optica (NMO) or Devic’s disease is a central nervous system inflammatory disorder 
originally described as a monophasic illness but recurrent cases have been noted.1 NMO has been 
described in different ethnic and racial groups worldwide.2

One of earliest reported cases of NMO in South Africa was by Hift and Moodley.3 Cosnett speculated 
that NMO might be a variant of multiple sclerosis (MS) in black people.4 Dean et al. in describing 
MS in black South Africans and Zimbabweans clearly included cases of NMO in their case series.5 A 
link between NMO and pulmonary tuberculosis was suggested in 1990 and more recently in 2014.6,7 
Modi et al. recognised the opticospinal presentation as a distinct disorder in black patients.8 A recent 
global study reported that the prevalence of NMO in South Africa is 5/100 000, which together with 
Paraguay is the highest in the world.9 In 1991, Wingerchuk et al. studied the clinical course of NMO 
of 71 patients and devised a set of criteria for a more accurate diagnosis of NMO.10

HIV-positive patients commonly present with visual disturbance or myelopathy, but seldom both 
either simultaneously or consecutively. When we see this combination, we consider the possibility 
of NMO. We, therefore, undertook a retrospective analysis of all NMO cases seen in the neurology 
units based at Inkosi Albert Luthuli Central Hospital in Durban and Greys Hospital in 

Background: The association of the anti-aquaporin-4 (AQP-4) water channel antibody with 
neuromyelitis optica (NMO) syndrome has been described from various parts of the world. 
There has been no large study describing this association from southern Africa, an HIV 
endemic area. HIV patients often present with visual disturbance or features of a myelopathy 
but seldom both either simultaneously or consecutively. We report our experience of NMO in 
the era of AQP-4 testing in HIV-positive and HIV-negative patients seen in KwaZulu-Natal, 
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Methods: A retrospective chart review was undertaken of NMO cases seen from January 2005 
to April 2016 in two neurology units serving a population of 7.1 million adults. The clinical, 
radiological and relevant laboratory data were extracted from the files and analysed.

Results: There were 12 HIV-positive patients (mean age 33 years), 9 (75%) were women and all 
12 were black patients. Of the 17 HIV-negative patients (mean age 32 years), 15 (88%) were 
women and 10 (59%) were black people. The clinical features in the two groups ranged from 
isolated optic neuritis, isolated longitudinally extensive myelitis or combinations. Recurrent 
attacks were noted in six HIV-positive patients and six HIV-negative patients. The AQP-4 
antibody was positive in 4/10 (40%) HIV-positive patients and 11/13 (85%) HIV-negative 
patients. The radiological changes ranged from longitudinal hyperintense spinal cord lesions 
and long segment enhancing lesions of the optic nerves. Three patients, all HIV-positive, had 
tumefactive lesions with incomplete ring enhancement.

Conclusion: This study confirms the presence of AQP-4-positive NMO in southern Africa in 
both HIV-positive and HIV-negative patients. The simultaneous or consecutive occurrence of 
optic neuritis and myelitis in an HIV-positive patient should alert the clinician to test for the 
AQP-4 antibody. It is important to recognise this clinical syndrome as specific therapy is 
available. We further postulate that HIV itself may act as a trigger for an autoimmune process.
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Pietermaritzburg from January 2005 to April 2016. The two 
units serve an adult population (over the age of 15 years) of 
approximately 7.1 million in KwaZulu-Natal.11

Patients and methods
The records of patients with the diagnosis of NMO were 
reviewed from each hospital’s repository. For each patient 
the clinical, laboratory and radiological data were extracted 
and entered into an Excel spreadsheet. Although a number of 
laboratory tests were performed on each patient, the focus 
was on the following tests: HIV and human T-lymphotropic 
virus 1 (HTLV-1) antibodies, rapid plasma reagin (RPR), anti-
nuclear factor (ANF), serum AQP-4 antibody, serum 
angiotensin converting enzyme (SACE), routine CSF 
chemistry and cell count, CSF microscopy, culture and PCR 
for tuberculosis, CSF fluorescent treponemal assay (FTA) and 
oligoclonal bands in the CSF.

In the HIV-positive patients, the CSF was tested for 
cryptococcal antigen, together with PCR for varicella zoster 
(VZV), herpes simplex (HSV), cytomegalovirus (CMV) and 
enteroviruses. The CD4 count and viral load were also 
included where available.

The MRI scans were reviewed for spinal and brain lesions by 
Ahmed I. Bhigjee and Anandan A. Moodley. The AQP-4 
antibody test was performed by a private laboratory in three 
cases but the rest were performed at a National Health 
Laboratory in the Western Cape. The cell-based Euroimmun 
AG (Lübeck, Germany) assay was used at both centres. This 
test has a claimed sensitivity and specificity of 80% and 100%, 
respectively (Euroimmun AG package insert).

Ethical consideration
The study was approved by the Biomedical Research Ethics 
Committee of the University of KwaZulu-Natal.

Results
A total of 12 HIV-positive patients and 17 HIV-negative 
patients were identified. Their demographic details are 
summarised in Table 1.

In the HIV-positive group, 9/12 (75%) were women. The age 
range varied from 19 to 42 years (mean ± SD 33 + 9.7). All 
patients were black people. The duration of illness at the time 

of first presentation varied from 2 weeks to 2 years in 11 
patients and not stated in one. The first presentation was 
visual impairment in six, spinal in five and not stated in one. 
Recurrent attacks were noted in six patients.

In the HIV-negative group, 15/17 (88%) were women. The 
age range varied from 17 to 58 years (mean ± SD 33 ± 10.3). 
There were ten black patients, five Indians and two patients 
of mixed ancestry. The duration of illness at the time of first 
presentation varied from 5 days to 14 years. The first 
presentation was visual impairment in six and spinal in the 
rest. Recurrent attacks were recorded in six patients.

Routine laboratory tests were unhelpful in both groups of 
patients except for other autoantibodies. The more relevant 
laboratory results are summarised in Table 2. In the HIV-
positive group, one patient has a positive ANF at a titre of 1:2560 
with positive anti-dsDNA. In the HIV-negative group, four had 
a positive ANF with titres ranging from 1:50 to 1:640. Two had a 
positive anti-Ro antibody as well. There was a third patient who 
was ANF-negative but anti-Ro positive. One patient had anti-
GAD antibodies and another patient was anti-Ma2 antibody 
positive. None of the ANF-positive patients exhibited any 
clinical features of systemic lupus erythematosus (SLE).

TABLE 1: Demographic data.
Variable Total group† HIV-positive‡ HIV-negative§

Number % Number % Number %

Age
 Mean (SD) years 33 ± 9.7 - 33 ± 9.1 - 33 ± 10.3 -
Gender
 Female 24 83 9 75 15 88
Race
 Black 22 76 12 100 10 59

 Indian 5 17 - - 5 29
 Mixed race 2 7 - - 2 12

†n = 29; ‡n = 12; §n = 17.

TABLE 2: Laboratory data.
Variable Total† HIV-positive‡ HIV-negative§

Parameter % Parameter % Parameter %

CSF
 PMN/µL 0.4 ± 1.3* - 0.16 ± 0.6* - 0.5 ± 1.6* -
 Lymphocytes/µL 4.5 ± 9.5* - 7 ± 12.6* - 3.3 ± 6.5* -
 RBC/µL 39 ± 190* - 4.2 ± 14.4* - 65 ± 250* -
 Protein g/L 0.5 ± 0.3* - 0.5 ± 0.3* - 0.5 ± 0.3* -
 Glucose mmol/L 3.3 ± 0.8* - 3.2 ± 0.3* - 3.5 ± 1.1* -
OCB
 Negative 16 55 - - - -
 Not performed 13 45 - - - -
GeneXpert
 Negative 17 59 - - - -
 Not performed 12 41 - - - -
 Culture negative 29 100 - - - -
 CLAT negative 29 100 - - - -
FTA
 Negative 25 86 12 100 13 76
 Positive 
(VDRL negative)

1 3 0 - 1 6

 Not done 3 10 0 - 3 18

Serum aquaporin-4 antibody
 Positive 15/23 65 4/10 40 11/13 85
 Not performed 6/29 21 2/12 17 4/17 24
Other autoantibodies
 None 19 - 8 - 11 -
 ANF-positive 5 - 1 - 4 -
 Anti-Ro positive 3 - 0 - 3 -
 Anti-GAD 1 - 0 - 1 -
 Anti-Ma2/Ta 1 - 0 - 1 -
HTLV-1
 Positive 1/24 4 0 - 1/14 7
 Not performed 5/29 17 2/12 17 3/17 18

*Mean ± SD.
†n = 29; ‡n = 12; §n = 17.
ANF, anti-nuclear factor; CLAT, cryptococcal latex agglutination test; FTA, fluorescent 
treponemal assay; HTLV, human T-lymphotropic virus; OCB, oligoclonal bands.
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In the HIV-positive group, the anti-AQP-4 antibody test was 
performed in ten, four of whom returned a positive result. 
HTLV-1 antibodies were not detected in any of the 10 patients 
tested. Oligoclonal bands were absent in all six patients who 
were tested.

In the HIV-negative group, of the 13 patients in whom the 
test was performed, 11 (85%) had anti-AQP-4 antibodies. 
Six of these eleven AQP-4 antibody positive cases had 
recurrent attacks. Three of the patients in whom the test 
was not performed were seen at a time when the test was 
not available to us. One of these patients, a 53-year-old 
black woman, was HTLV-1 positive. Oligoclonal bands 
were absent in all 10 patients who had the results of this 
test available.

The neuro-imaging findings are summarised in Table 3.

The MRI features ranged from typical caudal medulla to 
upper cervical hyperintensity (Figure 1a–c), thoracic 
longitudinally extensive transverse myelopathy (LETM), 
cord atrophy and long segment enhancement of the 
optic nerve. For example, Figure 2a and b shows intense 
enhancement of the right optic nerve extending to 
the chiasm. There was minimal enhancement of the left 
optic nerve.

In the HIV-positive group, three of the brain MRI scans 
showed tumefactive lesions (e.g. Figure 3a and b). In none of 
these patients was there fever or specific cerebral symptoms 
such as confusion and seizures to suggest a diagnosis of acute 
disseminated encephalomyelitis.

Illustrative cases
Case 1 (HIV-negative)
A 55-year-old woman of mixed ancestry presented in March 
2011 with a 3-month history of acute onset of nausea, vomiting, 
diplopia and incoordination of her limbs. Examination revealed 
normal visual acuity and optic fundi. The tone, power and 
tendon reflexes were normal. Joint position sense was impaired 
at the toes, vibration sense was abnormal up to the anterior 
superior iliac spine and there was patchy pinprick sensory loss 
in the legs. There was bilateral horizontal gaze evoked 
nystagmus and incoordination of all four limbs.

The MRI showed an irregular hyperintense lesion from the 
medulla to the C3 vertebral level (Figure 1a). There was 
minimal enhancement of the lesion. The CSF was acellular 
with a protein of 0.54 g/L and a glucose level of 3.3 mmol/L. 
Oligoclonal bands were not detected in the CSF. Whilst in the 
ward, the patient spontaneously started to improve. 
No treatment was instituted. When reviewed 4 months later, 
she was much better and ambulant with mild disability, and a 
repeat MRI showed shrinkage of the medullary cervical lesion.

She presented again in April 2014 with acute worsening of 
her incoordination and loss of sensation in the right hand. 
Examination revealed marked bilateral incoordination, 
normal tone and power but depressed tendon jerks in the 
right arm and knee. A repeat MRI showed worsening of 
the cervico-medullary lesion with extension now down to the 
C6 vertebral level (Figure 1b). Enhancement was present 
(Figure 1c). A repeat CSF was again not helpful. Serum ACE 
was normal. HIV test was negative. The ANF was positive 
1:640 with a speckled pattern. The double-stranded anti-
DNA and anti-ENA were negative. The AQP-4 antibody was 
negative. A chest radiograph showed cavitatory lesion in 
both lung fields. (Figure 1d). The GeneXpert test on a 
bronchial aspirate was positive for Mycobacterium tuberculosis. 
The patient was started on antituberculous therapy 
and given a 5-day course of 500 mg intravenous 
methylprednisolone followed by oral prednisone. The patient 
improved. At follow-up, she maintained her improvement.

In December 2014, she was admitted quadriplegic, pyrexial 
and in respiratory distress. Klebsiella pneumoniae was isolated 
from a bronchial aspirate. The AQP-4 antibody was now 
positive. The patient was intubated, ventilated and given 
appropriate antibiotics but died soon thereafter.

Case 2 (HIV-positive)
A 40-year-old HIV-seropositive woman on antiretroviral 
therapy presented in 2016 with weakness of the arms, shock-
like pain in the limbs and cramps in the legs for about 
3 months. In 2014, she had an episode of left-sided weakness 
which partially resolved. She had no visual symptoms. On 
examination, her mental state and cranial nerves were normal. 
The visual acuity in both eyes was normal. Power in the right 
arm and leg was normal. On the left side, there was a 4/5 
weakness in a pyramidal distribution. The tendon reflexes 

TABLE 3: Neuro-imaging findings.
Imaging HIV-positive† HIV-negative‡

Number % Number %

MRI brain
 Not performed 2 - 3 -
 Normal 3/10 30 4/14 29
 Non-specific WM 

hyperintensity
2/10 20 1/14 7

 Periventricular 
hyperintensity

2/10 20 4/14 29

 Medullary 
hyperintensity

- - 6/14 43

 Tumefactive 
incomplete rim 
enhancing lesions

3/10 30

MRI optic nerves
 Not done 2 - 3 -
 Normal 8/10 80 7/14 50
 Thickening 1/10 10 3/14 21
 Enhancement 1/10 10 5/14 36
MRI spine
 Not done 2 - 0 -
 Normal 0 - 2/17 12
 Longitudinal extensive 

myelitis
8/10 80 13/17 76

 Atrophy 1/10 10 2/17 12
 Patchy multilevel 

hyperintensities
1/10 10 0 -

Note: As some patients had more than one change, the numbers do not all tally.
†n = 12; ‡n = 17.
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b

c d

a

FIGURE 1: (a) and (b) are T2 sagittal images showing high intensity signal in the lower medulla and upper cervical cord; (c) is post-contrast T1 image showing enhancement 
of the lesion; (d) is a chest radiograph showing features consistent with tuberculosis.
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were brisker on the left. The abdominal reflexes were absent 
and both plantar responses were equivocal. The outstretched 
arms demonstrated ‘piano playing’ with gross proprioceptive 
loss. There was patchy pinprick impairment in the limbs. 
There were no features to suggest SLE. Routine blood tests 
were normal apart from mildly deranged liver enzymes and 
an ANF titre of 1:2560. The CD4 count was 712 cells/µL. The 
AQP-4 antibody was positive. The MRI of the spine showed a 
hyperintense signal extending from the caudal medulla to C7. 
In the axial slices, the hyperintensity was posteriorly located. 
The MRI of the brain was normal. The CSF was acellular, with 
a glucose level of 3.5 mmol/L and protein level of 0.36 g/L. 
The PCR for viruses was negative. Other tests that were 
negative in the CSF included smear, GeneXpert and culture 

for tuberculosis, cryptococcal antigen and the CSF FTA. 
The patient was commenced on prednisone and azathioprine 
and was due for a follow-up appointment.

Discussion
HIV-seropositive group
There were 12 HIV-seropositive patients who had a NMO 
presentation. The anti-AQP-4 antibody was positive in 4 of 10 
patients tested. There have been isolated reports of HIV and 
NMO presentations, summarised in Table 4.

Although visual disturbance in HIV infection is common, the 
underlying cause is usually an opportunistic infection. 

a b

FIGURE 2: (a) and (b) are orbital MRI views post-contrast. They show diffuse enhancement of the right optic nerve extending to the chiasm (arrows). Minimal enhancement 
of the left optic nerve is also present (right arrow in (b)).

a b c d

FIGURE 3: Images from an HIV-positive patient (a) and (b) are T2 and T1 post-contrast images of the brain, respectively, showing tumefactive lesions. Figure (c) and (d) are 
corresponding images of the spinal cord.
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Examples include CMV, HSV, VZV, toxoplasmosis, syphilis, 
cryptococcal and candida infection. In all these cases, the 
underlying problem is a neuroretinitis or uveoretinitis. 
Isolated optic neuritis or optic neuropathy is rare.16,17,18 Some 
have been shown to respond to steroids or highly active anti-
retroviral therapy (HAART).16,17,18 Yet others may develop 
optic neuropathy whilst on HAART especially stavudine and 
didanosine. In these instances, it is believed that HAART 
unmasks Leber’s hereditary optic neuropathy.19 In contrast, 
the optic neuritis in the NMO cases is usually severe, does 
not respond to HAART or may partially respond to steroids.

Similarly, the cause of an LETM in an HIV-seropositive 
patient is usually an opportunistic infection. Examples 
include herpes virus infection, tuberculosis, syphilis and 
HTLV-1.20 HIV itself may cause a transverse (short segment) 
partial myelopathy at seroconversion and the well-
documented vacuolar myelopathy. LETM, if it does occur, 
must be a very rare manifestation of HIV itself.

It follows then that the co-occurrence of optic neuritis and 
LTEM because of HIV itself is unlikely. There are several 
possible explanations for the NMO presentation in HIV-
positive patients. Because of high HIV prevalence in the 
population, the patients may have anti-AQP-4-related NMO 
and incidental HIV infection. The four AQP-4-positive 
patients we describe above may fall into this category. Yet 
others may have the same autoimmune-related NMO but 
maybe seronegative for AQP-4 antibody, as the test has a 
variable sensitivity of 70% – 80%.21,22 Some of the patients 
may have the uncommon anti-myelin oligodendrocyte 
glycoprotein (MOG)-mediated disease which presents in a 
similar manner. We did not test for this antibody.

Another postulate is that HIV acts as a trigger for the 
autoimmune process. This has been seen with pulmonary 
tuberculosis6,7 and antecedent or recent viral infections.10,23,24

HIV-seronegative group
All 17 patients fulfilled the NMO diagnostic criteria for adult 
patients25 and none had the imaging ‘red flags’ suggestive of 
MS.25 Further, MS is rare in black subjects. The clinical course in 
this group of patients was typical and recurrent attacks were 
noted in 6 of the 17 patients. Anti-AQP-4 antibodies were 
detected in 11 of 13 patients tested. Four of these 
patients were noted to have recurrent attacks, and six had a 
monophasic illness at the time of the last follow-up. The two 

anti-AQP-4 antibody-negative patients were a man who 
developed a testicular tumour and a woman who had recurrent 
attacks. Anti-MOG antibody testing was not available.26

A 53-year-old woman who did not have an anti-AQP-4 
antibody test was seropositive for HTLV-1. This must be a 
very rare presentation as we could find only one report, and 
in our experience of over 200 cases of HTLV-1-associated 
myelopathy, we have not had a single patient with an 
opticospinal presentation.27

NMO as a paraneoplastic presentation
Following the discovery of the anti-AQP-4 antibody, Pittock 
et al. identified a thymic carcinoma in an NMO patient.28 
A subsequent review by the Mayo Group found an association 
between NMO and a variety of other malignancies including 
breast, bronchus, thyroid, carcinoid and lymphoma.29 The 
Indian man in our series presented with NMO first and 
became aware of a testicular mass about 17 months later. The 
anti-AQP-4 antibody test performed at the time of his 
neurological presentation was negative. The neurological 
deficits improved on steroids and azathioprine. He 
underwent orchidectomy and chemotherapy and currently 
has no evidence of tumour. His anti-Ma2 antibody test was 
positive. An underlying malignancy should be considered in 
any patient with an unexplained NMO presentation.

Conclusion
Our study has all the limitations of a retrospective analysis, the 
most important being that of missing data. It does not have 
long-term follow-up on some of the patients. Thus, we cannot 
be certain whether each had a monophasic or recurrent illness. 
We did not test for anti-MOG antibodies which occurs in some 
NMO patients who are negative for anti-AQP-4 antibodies.26

Nonetheless, this study is probably the largest one to 
emerge from Africa in the HIV era where anti-AQP-4 
testing is available. Recognition of the NMO presentation is 
important as patients respond to immunosuppressant and 
immunomodulatory therapy. Ongoing therapy is also 
necessary to prevent recurrent attacks.
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TABLE 4: Literature survey of neuromyelitic presentation in HIV-seropositive 
patients.
Reference No. of patients Country of origin Anti-AQP-4 antibody 

test

Blanche et al.12 1 Democratic Republic 
of Congo

ND

Modi et al.13 2 South Africa ND
Salazar et al.14 1 USA (Caucasian) Positive
Feyissa et al.15 2 USA (both African 

American)
1 of 2 tested was positive

Our study 12 South Africa 4 of 10 tested were 
positive

ND, not done.
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