THERAPEUTIC ADVANCES in
Rare Disease

Papilledema and retinopathy lead to
diagnosis of IgA nephropathy: a case report

Abstract

This case features a young healthy male who was diagnosed with immunoglobulin A (IgA)
nephropathy after presenting with blurry vision that was caused by hypertensive retinopathy
and papilledema. In this report, we examine the relationship between hypertension and
increased intracranial pressure (ICP), along with the ocular signs of IgA nephropathy that may
present in the setting of kidney disease.

Plain Language Summary

Immunoglobulin A (IgA] nephropathy is an immune-mediated inflammatory condition
that affects the kidneys and is characterized by deposits of IgA antibodies across

the body. Nephropathy in general is defined as the deterioration of kidney function.
Hypertension is a common complication because of the resultant kidney damage. IgA
can also deposit widely across the body, including within the eyes, and may lead to
various inflammatory manifestations affecting the front and back of the eyes.

We present a case of a 38-year-old male with 2 weeks of worsening vision and
headaches. His blood pressure was extremely high (206/116 mmHg) and he was found
to have acute kidney injury. Examination of his eye revealed hypertensive retinopathy but
also significant swelling of both of his optic discs, concerning for increased intracranial
pressure (ICP), which is unusual in a young, otherwise healthy male. The investigation
for the cause of increased ICP led to the diagnosis of IgA nephropathy. Treatment of his
increased ICP and blood pressure resulted in improvement of his vision.

It is important to consider increased ICP as a cause of optic disc swelling in patients
with very high blood pressures. Prompt evaluation and management of elevated ICP is
important to preserve vision, prevent brain complications and diagnose the underlying
disease process. Especially important is the communication and coordination across
medical specialties to ensure safe treatment given the multisystem organ involvement.
In this article, we also review the eye findings associated with IgA nephropathy, as well
as other immune-mediated complications of this rare disease.
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Patients with malignant hypertension often report
blurred vision or symptomatic visual spots.
Associated retinal findings include flame hemor-
rhages, cotton wool spots, choroidal infarcts,
macular edema with hard exudates, and optic
disc swelling with disc hemorrhages. Chronic
hypertensive changes are frequently also evident,
including segmental arteriolar narrowing, wall
opacification, arteriovenous crossing changes,
and microaneurysms.!

Bilateral disc edema can occur with hypertensive
retinopathy but when severe, raises concern for
increased intracranial pressure (ICP) and neces-
sitates evaluation with neuroimaging, confirma-
tory lumbar puncture with opening pressure, and
relevant cerebrospinal fluid (CSF) studies. There
are reports in the literature of concurrent
increased ICP with papilledema in the setting of
malignant hypertension.2#

We present a case of a patient with acute blurred
vision secondary to malignant hypertension and
increased ICP, found to have immunoglobulin A
(IgA) nephropathy. This unique case illustrates
the concurrent development of malignant hyper-
tension and papilledema, which have each been
reported to occur as separate manifestations of
severe IgA-associated disease.* We also review
the literature related to the pathophysiology of the
ocular manifestations of IgA disease. Finally, we
discuss treatment challenges in these complex
cases of vision loss from kidney disease with
hypertension and elevated ICP.

A previously healthy 38-year-old male presented
to the emergency room with 2 weeks of progres-
sive, bilateral blurry vision associated with retro-
orbital headaches. He had no previous ocular
history. Medical, family, social, and occupational
history were noncontributory. He took no
medications.

In the emergency room, his blood pressure was
206/116 mmHg. Other vital signs were normal.
His electrocardiogram (ECG) showed nonspe-
cific T-wave inversions. Pertinent laboratory
work-up revealed a creatinine of 2.4 mg/dl and
glomerular filtration rate of 34 ml/min. Serial tro-
ponins were 0.06, 0.47, and 0.40 ng/ml. Complete
blood count showed mild normocytic anemia.
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Toxicology screen and COVID-19 testing were
negative. Chest X-ray was normal and computed
tomography of the head without contrast showed
no acute intracranial abnormality.

Ocular examination was significant for near visual
acuity of Jaeger (J) 3 in the right eye (OD) and J7
in the left eye (OS) using the Rosenbaum Jaegar
Near Vision Card. Pupils were reactive without
afferent pupillary defect. Intraocular pressure
(IOP) measured by iCare rebound tonometry was
15 mmHg OD and 13 mmHg OS. His efferent
pathways were intact. All Ishihara color plates
were correctly identified. In addition to decreased
central vision, he was noted to have reduced
peripheral vision on confrontation in both eyes.

Anterior segment examination was unremarka-
ble. Posterior segment examination revealed
severe bilateral optic disc edema with splinter
hemorrhages and cotton wool spots emanating
from both discs. He also had retinal venous
enlargement with increased tortuosity. Subretinal
fluid with hard exudates arranged in a star shape
around the fovea with scattered cotton wool spots
and dot blot hemorrhages throughout the periph-
ery of both eyes were demonstrated. These find-
ings observed at the time of hospitalization
showed mild improvement on fundus imaging
obtained 1 month post-discharge (Figure 1).

Upon further questioning, he reported ‘dimming
of his vision’ and transient visual obscurations.
He denied tinnitus or auditory sensations, diplo-
pia, positional headache, recent weight fluctua-
tion, pain with extraocular movement, or other
focal neurologic symptoms. The patient denied
taking new medications, including those associ-
ated with increased ICP. He did not have expo-
sure to cats, risk factors for sexually transmitted
infections, or illicit drug use.

He was admitted for management of hypertensive
emergency and acute kidney failure. On hospital
day 1, his blood pressure was maintained at a goal
of 140-160 mmHg on a nicardipine drip, and his
headache and visual symptoms improved. His
troponin leak and associated ECG findings were
thought to be a mild non-ST-elevation myocar-
dial infarction in the setting of kidney failure.

Although features of hypertensive retinopathy

were noted, his fundus examination and symptoms
were concerning for coexisting increased ICP.
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Color fundus photos of right eye (a) and left eye (a) showing severe optic disc edema in both eyes
with peripapillary hemorrhages and cotton wool spots emanating from the disc and macular exudates

obtained at 1 month post-discharge.

Magnetic resonance imaging (MRI) of the head
and orbit and magnetic resonance venography
(MRYV) of the brain showed confirmatory findings
of a partially empty sella, flattening of the posterior
globes, and distention of subarachnoid fluid sur-
rounding the optic nerve sheaths (Figure 2). No
other acute abnormalities were noted on MRI. He
underwent lumbar puncture with an opening pres-
sure of 37 cmH,O (normal: 6-25 cmH,0).> CSF
studies were normal, including white blood cell
count, protein, and glucose levels.

Other studies evaluating secondary causes of
optic nerve edema were also unrevealing, includ-
ing CSF IgG index, oligoclonal bands, cytology,
and flow cytometry. Serum testing for
Aquaporin-4, bartonella, syphilis, Lyme disease,
antinuclear antibodies, anti-Sjogren’s-syndrome-
related antigen A antibodies, angiotensin-con-
verting enzyme, rheumatoid factor, and myelin
oligodendrocyte glycoprotein antibodies was neg-
ative. Urine studies showed increased proteinuria
(600 mg/dl), moderate blood, amorphous crys-
tals, and mucous thread, consistent with nephrotic
syndrome and acute tubular necrosis.® Subsequent
kidney biopsy revealed severe IgA-dominant glo-
merulonephritis with sclerosing and membrano-
prolife6rative  pattern of injury. Selective
immunofluorescence staining for IgA showed
increased signal intensity throughout the entirety
of the glomeruli.

The patient was transitioned to oral anti-hyper-
tensive medications and was treated for increased
ICP with 1000 mg daily of acetazolamide, in
coordination with the nephrology team.

One month after discharge, his Snellen vision at

distance was 20/2072 and color vision (Ishihara
plates) was full in both eyes. Despite good central
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vision, severe papilledema with visual field
changes of enlarged blind spots and paracentral
changes correlating to his macular pathology per-
sisted (Figure 3). After 8 months, his papilledema
nearly resolved, and acetazolamide was stopped.
Repeat optic nerve height and retinal nerve fiber
layer analysis of both eyes 13 months later dem-
onstrated significantly decreased thickness com-
pared with initial measurements (Figure 4(a)).
Ganglion cell and inner plexiform layer thickness
corroborated the improvement in papilledema
and intact optic nerve function, demonstrating
normal values in all sectors bilaterally (Figure
4(a)). Visual fields showed continued constric-
tion of the enlarged blind spots.

This case illustrates that even when plausible
explanations for bilateral disc and macular edema

Axial T2-weighted MRI orbits showing
features of increased ICP with flattening of posterior
globes (arrows) and bilateral perioptic nerve sheath
distention.
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Findings 1 month after presentation. OCT of the retinal nerve fiber layer (RNFL) of both eyes showed
severe papilledema with average RNFL thickness of 435 and 483 um, respectively (a). Humphrey Visual
Field 30-2 showed a corresponding enlargement of the blind spots and paracentral changes in both eyes (b).
Macular OCT scans of the right (i) and left (ii) eyes demonstrate symmetrical irregular outer retinal thinning
with disruption of the photoreceptor ellipsoid zone (c].
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Findings 13 months after presentation. OCT of the RNFL of the right and left eyes demonstrated
significant reduction in papilledema when compared with 1 month after presentation. Average RNFL thickness
was 131 and 116 pm, respectively. Ganglion cell analysis of the right and left eyes also demonstrated normal
ganglion cell layer and inner plexiform layer thickness, averaging 88 and 87 um in the right and left eyes,
respectively (a). Humphrey Visual Field 30-2 similarly showed a reduction in blind spots (b).
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are present, signs of coexisting increased ICP
warrants investigation. Fundus examination find-
ings most suggestive of increased ICP are (1)
severe, bilateral disc edema, (2) cotton wool spots
and hemorrhages around the disc, and (3) retinal
venous engorgement with tortuosity. Notably,
macular edema with hypertensive retinopathy can
also occur with significant papilledema. Bilateral
disc edema should prompt consideration and
evaluation of primary and secondary causes of
intracranial hypertension. Primary intracranial
hypertension, also known as idiopathic intracra-
nial hypertension (IIH) or pseudotumor cerebri,
is commonly seen in obese women during their
fertile years. Secondary intracranial hypertension
has many causes, including central nervous sys-
tem (CNS) processes such as intracranial vascu-
lar lesions, infections, inflammation, infiltrative
processes, spinal cord tumors, medications,
malignant hypertension, and kidney disease.

The intersection between systemic hypertension
and optic disc edema is complex and may be in
part explained by: (1) excessive cerebral blood
flow leading to vasogenic edema and increased
ICP, (2) ischemia leading to fibrinoid necrosis
and cytotoxic edema, and/or (3) hypertension
leading to retinopathy with optic nerve involve-
ment.! The connection between kidney failure
and increased ICP has been reported with primary
ITH. Animal and pathology studies have demon-
strated elevated ICP with kidney impairment’-10
and suggest this could be due to fluid overload,
anemia, and increased cerebral blood flow.!!

In the presence of bilateral disc edema suggestive
for increased ICP, neuroimaging with MRI of the
orbits and brain should be obtained. These stud-
ies can corroborate clinical evidence of increased
pressure within the craniospinal compartment
with findings such as posterior flattening of the
globes, distention of the subarachnoid space
around the optic nerves, and an ‘empty’ sella. If
suspicion for increased ICP persists, a lumbar
puncture to check opening pressure and CSF
studies should be undertaken provided there is no
mass lesion or concern for herniation.!?

The case we describe posed a diagnostic and
treatment challenge for the interdisciplinary care
team. Although ophthalmology was initially con-
sulted to evaluate the problems of visual pathway,
it became apparent that the problem was more
than typical malignant hypertension, prompting
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the work-up for increased ICP. Even after it was
determined that IgA nephropathy was the under-
lying cause of the patient’s disease, the question
remained whether the ocular findings were the
result of IgA deposition or secondary to resultant
kidney injury causing malignant hypertension and
increased ICP.

IgA nephropathy is the most prevalent primary
glomerular disorder.!3 It is a systemic inflamma-
tory condition marked by high serum IgA levels
and IgA immune complex deposition within glo-
merular tissue; this inflammation causes leaky ves-
sels with resulting hematuria and proteinuria.!3

IgA deposits and inflammation can also occur sys-
temically, especially in the intestines and ocular
tissues.?1419 The most common ocular findings in
patients with IgA nephropathy are inflammatory,
including episcleritis,!5-16  keratoconjunctivitis,
anterior uveitis,2%-22 nodular scleritis,??> panuvei-
tis,2* retinal wvasculitis,?> serous retinal detach-
ment,!425 uveal effusion syndrome,2® and Vogt-
Koyanagi-Harada disease.?%-28

Our case postulates a connection between chronic
kidney disease secondary to IgA nephropathy and
increased ICP. Treatment of papilledema in the
setting of kidney disease requires coordination with
our medicine and nephrology colleagues. Blood
pressure control must be performed gradually in
the setting of elevated ICP to prevent the develop-
ment of ischemic optic neuropathy. Steroids, occa-
sionally used for treating IgA disease, can further
elevate ICP and exacerbate papilledema, requiring
close ophthalmic follow-up. Acetazolamide, the
first-line treatment for increased ICP, presents a
special challenge in patients with kidney dysfunc-
tion as it is renally cleared, presenting concern for
toxicity. If pharmacologic treatment for visual
decline from papilledema is unsuccessful or cannot
be safely continued, surgical interventions such as
cerebral stenting, ventriculoperitoneal shunting, or
optic nerve sheath fenestration should be consid-
ered without delay.?°

This case highlights the importance of consider-
ing increased ICP among the potential causes for
bilateral optic disc edema. Even in cases of malig-
nant hypertension with evidence of hypertensive
retinopathy, significant optic disc edema warrants
a work-up to identify the presence and cause of
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increased ICP. Diagnosing increased ICP is
important not only for visual preservation but
also in preventing neurologic complications and
detecting underlying systemic disease processes.
A multidisciplinary approach is essential for accu-
rate diagnosis and safe management of these
complex conditions.

Our study adheres to the tenets of the Declaration
of Helsinki and was deemed exempt by the
Institutional Review Board of the Lahey Hospital
& Medical Center by virtue of being a single case
report. CARE guidelines were followed when
preparing this manuscript.

Informed consent for publication of clinical
details and images was verbally obtained from the
patient and documented in the electronic medical
record as required under the circumstance of the
COVID-19 public health emergency.
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