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Rare co-existance of disease or pathology

Infantile nephropathic cystinosis is the most common and severe variant of cystinosis, which is a rare autoso-
mal recessive condition related to a defect in the transportation of the protein cystine resulting in its deposi-
tion in various organs. Due to the rarity of this condition, only 1 case with extensive ocular involvement has
been found in the English-language literature. Here, we report a second such case to highlight the significance
of early diagnosis in avoiding devastating but preventable vision loss.

We describe the extensive asymmetrical ocular involvement in a 22-year-old woman who had nephropathic
cystinosis since childhood. Despite frequent follow up and systemic and topical cysteamine therapy, she devel-
oped ocular complications, including increased intraocular pressure, uveitis, and retinal changes with complete
loss of vision in her left eye. In addition, her general condition requires a renal transplant in the near future.
Ophthalmologists should be aware of cystinosis and the sequalae of ocular involvement in this disease, despite
its rarity. Identification of the earliest corneal deposits should not be overlooked, especially in the context of
other systemic manifestations that are indicative of the nephropathic variant of cystinosis.
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Background

Cystinosis is a rare autosomal recessive disorder which occurs
in all ethnic groups, with a prevalence of 1 in every 100 000 to
200 000 live births. It is caused by mutations in the CTNS gene
encoding a protein responsible for the transportation of cys-
tine. Affected individuals show 1 of 3 variants of the disease:
(1) nephrogenic cystinosis (also known as infantile or classical
cystinosis), (2) intermediate cystinosis (also known as late-on-
set nephropathic cystinosis), or (3) non-nephropathic cystinosis
(also known as adult-onset or ocular cystinosis) [1]. The neph-
rogenic variant is the most common and severe form of cys-
tinosis, affecting approximately 95% of these patients [1,2].
In this article, we report the case of a 22-year-old woman with
nephropathic cystinosis complicated by a wide variety of oc-
ular manifestations, asymmetrically affecting both eyes, with
severe manifestations in her left eye.

Case Report

A 22-year-old Saudi woman presented to the Department of
Ophthalmology with a diagnosis of nephrogenic cystinosis,
complicated by Fanconi syndrome, end-stage renal disease
(for 13 years), and hypothyroidism. She has been born via full-
term spontaneous vaginal delivery with no complications to
second-degree consanguineous parents. Her birth weight was
2 kg. As a neonate, she had a failure to thrive due to oral feed-
ing intolerance, for which a gastrostomy tube was inserted.
She had global speech and motor developmental delay. She
has been on levothyroxine daily, systemic cysteamine tablets
daily, and dialysis 3 times per week.

Her family history was positive of chronic renal failure of un-
known etiology affecting her paternal uncle with onset in

his 30s. She had 2 siblings who suffered from ocular cystino-
sis variant, which started at around 10-15 years of age and did
not require any treatment. The other 3 siblings were healthy.
Her surgical history included her disease-related gastrostomy
tube insertion and AV fistula for hemodialysis.

This patient was referred, as a case of nephrogenic cystinosis
confirmed by renal biopsy and white blood cell cystine levels,
to the Ophthalmology Department at King Faisal Specialist
Hospital and Research Center (KFSH&RC) in Saudi Arabia. On
her first ocular examination in 2006, her visual acuity (VA) was
20/70 in her right eye and 20/100 in her left eye. Intraocular
pressure (IOP) was in the high 20s in both eyes. Slit-lamp ex-
amination of both eyes showed cystine crystal deposition in
both corneas (Figure 1A, 1B). On fundoscopy, hyperpigmenta-
tion of the retinal pigmented layer (RPE) of the macular area
and the peripheral retina was noted. She was started on cys-
teamine eyedrops 0.5% every 2 h in both eyes and was sched-
uled for follow-up at the clinic. Her corneal deposits and fun-
doscopy changes progressed slowly over the following years
(Figure 2A-2D).

In 2017, she presented to the Emergency Department with se-
vere left eye pain that was associated with redness, tearing,
blurred vision, nausea, and headache. On ocular examination,
her VA was 20/100 in her right eye, while it dropped to count-
ing fingers (CF) at 50 cm in her left eye. IOP was normal in her
right eye and measured 32 mmHg in the left. Slit-lamp exam-
ination of the right eye showed diffuse cysteine crystals with
a hazy view of the fundus. The left eye showed ciliary injection,
diffuse cystine crystals involving the full thickness cornea, and
total obscuration of the anterior chamber, lens, and fundus.
Corneal pachymeter showed thick corneas with irregular cur-
vature maps. The corneal thicknesses were 800-900 microns
and 900-1000 microns in the right and left eye, respectively.

Figure 1. (A) The clinical appearance of the patient’s right cornea at the initial presentation, showing slight corneal haze. (B) The slit-
lamp appearance of the left cornea clearly demonstrating the deposition of cystine crystals within the cornea.
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Figure 2. (A) Follow up clinical photo in the same case with increasing corneal deposits and haze in the right eye. (B) Follow up clinical
photos in the same case with increasing corneal deposits and haze in the left eye. (C) Fundoscopy image showing the right
eye macular changes. (D) Fundoscopy image showing the left eye peripheral pigmentary changes.

The patient was diagnosed with acute angle-closure glau-
coma and was started on topical anti-glaucoma medications:
brimonidine drops 0.15% in both eyes 3 times daily, latano-
prost drops 0.005% in both eyes once daily, and analgesics in
the form of acetaminophen as needed. Three days later, her
pain and systemic symptoms had improved, with mild resid-
ual left eye injection and I0P of 23 mmHg.

Two weeks later, she presented again to the Emergency
Department with recurrent episodes of bilateral eye pain and
redness and was found to be non-compliant to her medica-
tions. She was advised to continue on the same previously
prescribed treatment and was discharged home.

On follow up 3 months later, she presented with significant
worsening of the pain and redness. On ocular examination,
her visual acuity remained the same in the right eye and had
worsened further to hand motion in the left. IOP was controlled
in both eyes. Slit-lamp examination showed left eye ciliary in-
jection, marked posterior synechiae, and anterior chamber
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reaction with +1 flare and +2 inflammatory cells in both eyes.
Fundus examination was not performed; therefore, she un-
derwent ultrasound imaging, which showed vitreous hemor-
rhage and crystal deposits in her corneas as well as the wall
of the globes posteriorly at all levels (Figure 3A). Accordingly,
she was diagnosed with uveitis, and prescribed prednisolone
drops 1% in the left eye twice a day for therapy. During the
last few visits, she was found to have recurrent corneal abra-
sions due to her corneal edema, which was believed to con-
tribute to her frequent pain.

On her latest follow up in December 2018, her visual acuity was
stable in her right eye. However, she lost her vision in the left
eye with no light perception. Her OCT images clearly showed
the crystal deposits in her cornea and also showed the corre-
sponding retinal changes and deposits in the macular area and
retinal periphery (Figure 3B, 3C). She was maintained on the
same topical palliative ophthalmic drops in addition to cyclo-
pentolate eye drops every 2 h for recurrent pain, which we be-
lieve was caused by a multitude of factors. The steroids were
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Figure 3. (A) The ultrasound image showing the diffuse extensive corneal deposits. (B) The OCT image with crystal deposits in the
right macular area. (C) The OCT image with crystal deposits in the left retina.

kept to be used as needed when her pain worsened. She was
offered left eye enucleation, but the parents refused. The ap-
pearance of both corneas is demonstrated in Figure 4, which
clearly shows the progression of her disease. She is currently
awaiting a kidney transplant for her end-stage renal disease.

Discussion

Cystinosis is caused by a pathogenic variant of the CTNS gene
which normally encodes the protein cystinosin, which is re-
sponsible for transporting the disulfide amino acid cystine out
of the lysosome and into the cytoplasm. The mutated CTNS
genes produce abnormal cystinosin, leading to the accumula-
tion of cystine crystal in different organs of the body [1]. There
are over 100 reported mutations in the gene, including dele-
tions, insertions, duplications, missense, nonsense, and splice
site mutations [3,4]. The infantile cystinosis form is known to
be caused by severe truncating mutations, while the milder
variants of the disease are shown to be caused by milder mu-
tations in at least 1 allele [5].
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Signs and symptoms of the most common nephrogenic vari-
ant appear during the first year of life, with the most common
early feature of morning vomiting, poor appetite, and feeding
difficulties that lead to failure to thrive. By 1 year of age, they
are typically at the third percentile for height and weight, with
normal head circumference [1]. By 6 months of age, they de-
velop Fanconi syndrome, which presents as severe polyuria,
polydipsia, dehydration, and hypochloremic metabolic acido-
sis. They may also develop hypophosphatemic or hypocalce-
mic rickets due to the high excretion of phosphate and calcium,
leading to bone deformities, seizures, and tetany due to vita-
min D and calcium deficiency [1]. At the end of the first decade
of life, patients typically develop hypothyroidism and possibly
primary hypogonadism in affected males [6]. Cystine may accu-
mulate in many other organs, manifesting as delayed eruption
and development of teeth, mildly altered craniofacial morphol-
ogy, and decreased airway size [7]. They ultimately develop re-
nal failure at around 10 years of age due to a gradual deterio-
ration in glomerular function. Patients typically reach puberty
1-2 years late, with impaired visual and spatial cognition, but
their language and intellectual functions are preserved [6,8].
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Figure 4. (A) The slit-lamp appearance of her right cornea with marked progression compared to the image shown in Figure 1A above.
(B) The slit-lamp appearance of the cornea in the left non-seeing eye.

The ocular manifestations of the same variant begin with the
common complaint of photophobia at the end of the first de-
cade of life due to the deposition of cystine crystals in all
the corneal layers, which diffracts and scatters the incoming
light [1,9]. The density of the stromal crystal deposition is di-
rectly related to the severity of photophobia. Later in the course
of the disease, the cystine crystals may deposit in other struc-
tures of the eye, resulting in anterior segment problems in-
cluding band keratopathy, filamentary keratitis, recurrent ep-
ithelial erosions, peripheral corneal neovascularization, and
posterior synechiae [1,10-12]. The cystine crystals may also
accumulate irreversibly in the retinal layers, leading to pig-
mentary retinopathy with degeneration of the photorecep-
tors, which shows a mottled pattern on fundus examination.
Such patients present with decreased color and night vision,
as well as visual field loss [1,10,13].

The diagnosis of cystinosis is often delayed owing to the rarity
of the disease. It is diagnosed based on 1 of the following:
(1) slit-lamp identification of cystine crystals in the cornea af-
ter 12 months of age, which is always present after 16 months
of age, (2) an increase in cystine concentration in polymorpho-
nuclear leukocytes, (3) an increase in cystine content in cul-
tured fibroblasts or in the placenta at birth, or (4) a positive
molecular genetic test result for a bi-allelic pathogenic vari-
ant of the CTNS gene [1].

Oral cysteamine drugs are usually prescribed at diagnosis to
slow progression of the renal and retinal manifestations of
the disease. The treatment of cystinosis is highly dependent
on the cysteamine drug formulations, which include oral ad-
ministration, topical drops, and topical lubricants [1,14-17].
However, since the cornea is avascular, the oral formulation
does not seem to have a significant effect. Several previous
reports have shown that corneal crystals can effectively be
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dissolved and reversed by the topical form, in turn improving
the photophobia and ocular pain [1,18-20]. The main challenge
with topical cysteamine drops is compliance, as it requires ad-
ministration every 1-2 h and cold storage [21]. Strict adherence
to the treatment is required to prolong the lifespan of cysti-
nosis and decrease the rate of its complications [2,19,21,22].
The current lifespan of patients with nephropathic cystinosis
has increased from less than 10 years of age to at least the
mid-forties or fifties, with interventions including renal trans-
plants and cystine depletion therapy [1,23].

Our thorough search of the English-language literature found only
1 case of infantile nephropathic cystinosis, with a presentation
similar to ours, reported by Tsilou et al. in 2007. Their 31-year-
old male patient had a similar clinical picture, but the cystine
deposits were extensive bilaterally. Their patient underwent
therapeutic keratoplasty to improve vision in his right eye [12].

Conclusions

Our case is a unique presentation of nephrogenic cystinosis
with an unfortunate outcome despite topical and systemic
therapy. Ophthalmologists and family physicians should be
aware of the early manifestation of this rare disease to en-
sure prompt treatment and follow-up with better visual and
systemic outcomes. Further biochemical studies of the patho-
genesis of the disease and evolution of the therapeutic agents’
pharmacodynamics may help achieve more success in arrest-
ing the progression of disease.
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