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Case Report: Nyctalopia Due to Severe Liver Cirrhosis–induced
Vitamin A Deficiency
Shuyi Chen, OD1* and Amy Jill Quan, OD, FAAO1
SIGNIFICANCE: Vitamin A is a micronutrient critical for retinal function. Patients with a deficiency may notice a
progressive decline in night vision as rod photoreceptors become unable to regenerate rhodopsin. Although uncom-
mon in developed nations, vitamin A deficiency should be considered in symptomatic patients with chronic, severe
liver disease.

PURPOSE: This report presents a rare case of night blindness secondary to poor vitamin A metabolism due to se-
vere liver cirrhosis.

CASE REPORT: A 62-year-old White woman presented with progressively worsening vision in dim lighting over the
past 6 to 8months. She was asymptomatic in daylight but “blind in the dark” to the extent that she was afraid to go
outside at night. She had no personal or family history of night blindness or retinal disorders. Ocular health was un-
remarkable with dilation. Given her medical history of severe nonalcoholic liver cirrhosis, malabsorption of vitamin
A was suspected and subsequently confirmed by the very low vitamin A level in her serum analysis. The patient was
sent to endocrinology for evaluation, and appropriate repletion therapy was implemented. Subjective improvement
in symptoms, along with better performance on visual field testing, was noted after initiating oral vitamin A supple-
mentation for 5 months.

CONCLUSIONS: Although vitamin A deficiency is a relatively rare disorder in the United States, it should be
suspected in patients with severe liver disease or other conditions causing malabsorption who experience a loss
of night vision.
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Vitamin A is a fat-soluble vitamin ingested in the diet and ab-
sorbed through the small intestine as either retinol or carotene.1

It is esterified to retinyl palmitate in the liver, where up to 80% of
vitamin A in the body is stored.1 Retinyl palmitate can be hydro-
lyzed back to retinol, which then gets transported to target tissues.
Vitamin A has several important roles in ocular metabolism: on the
ocular surface, it is necessary for the synthesis of RNA and glyco-
protein in corneal and conjunctival epithelial cells; in the retina,
retinol serves as the backbone of photosensitive pigment in rods
and cones.2 The aldehyde form of vitamin A, retinal, is the cru-
cial chromophore that combines with rod and cone opsins to form
rhodopsin and activated cone opsins, which are essential for
phototransduction.

As a result, vitamin A deficiency has a wide range of ophthalmic
manifestations, includingcorneal andconjunctival xerosis, keratomalacia,
retinopathy, and night blindness.2,3 Because rod photoreceptors
are more sensitive to vitamin A deficiency than cone photorecep-
tors, nyctalopia is often the earliest and most common symptom
of vitamin A deficiency.4 If left untreated, cone receptors may also
become affected and cause a decrease in visual acuity and color vi-
sion, ultimately leading to permanent vision loss.5

Vitamin A deficiency is prevalent in developing nations with un-
derserved populations, mainly because of malnourishment of chil-
dren and pregnant women.6 According to the World Health Organi-
zation, vitamin A deficiency is the leading cause of childhood
blindness in the developing world.7 Although vitamin A deficiency
is uncommon in developed nations, it can occur as a result of mal-
nutrition, malabsorption, or impaired vitamin metabolism second-
ary to liver disease.4 In the literature, cases of vitamin A deficiency
have been reported in patients with a history of gastric bypass and
intestinal surgery.8–10 This report presents a case of vitamin A de-
ficiency with nyctalopia in a patient with severe liver cirrhosis that
improved after supplementation with exogenous vitamin A. No
identifiable health information was included in this report.

CASE REPORT

A 62-year-old White woman presented to the clinic with com-
plaints of difficulty seeing and navigating at night that started 6
to 8months ago. The patient had an ocular history of lid myokymia,
dry eye syndrome, and posterior vitreous detachment in both eyes.
Her medical history was positive for nonalcoholic liver cirrhosis,
chronic kidney disease, osteoarthritis of the knee, irritable bowel
syndrome, iron deficiency anemia, obstructive sleep apnea, bipolar
disorder, impaired fasting glucose, hypertension, and hyperlipid-
emia. Systemic medications taken at the time of presentation in-
cluded clonazepam, losartan, lurasidone, meloxicam, and rivaroxaban.
Thesemedications were not believed to be contributory to her chief
complaint of night blindness. She had been prescribed cholestyr-
amine, a bile acid sequestrant that could deplete fat-soluble vita-
mins, but she was unable to tolerate the medication because of
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bad taste and only took it once. The patient had no history of sur-
gery and showed no signs of malabsorption, as she denied having
nausea, vomiting, diarrhea, or eating disorder. Family ocular and
medical history were unremarkable. She had no other visual or oc-
ular complaints and claimed to have good vision in illuminated set-
tings (Fig. 1).

Best-corrected visual acuity was 20/20−2 in the right eye and
20/20 in the left eye with Snellen testing. Extraocular muscles,
confrontation visual fields, and pupils were all normal. Upon slit-
lamp examination, mild cortical and nuclear sclerotic cataracts
were noted in both eyes. Her intraocular pressure was measured
to be 19 mmHg in both eyes at 1:40 PM with Goldmann appla-
nation tonometry. Dilated fundus examination revealed flat and in-
tact macula, and normal optic discs with a cup-to-disc ratio of 0.3
in the right eye and 0.35 in the left eye. Rim tissues were pink and
healthy in both eyes, with intact retinal nerve fiber layer as con-
firmed by optical coherence tomography (OCT). Retinal vascula-
ture was normal without any signs of retinopathy. No peripheral ret-
inal lesions were observed on binocular indirect ophthalmoscopy
that would explain her entering complaint of nyctalopia.

Humphrey Visual Field 30-2 Swedish Interactive Testing Algo-
rithm Fast was performed. In the right eye, dense peripheral field
defects were noted superior nasally, extending to the superior-
temporal and inferior-nasal quadrants (Fig. 2A). The left eye, natu-
rally dark adapting for 10minutes while the right eye performed the
test, showed dense superior-temporal field loss approaching cen-
tral fixation, extending into inferior-temporal and superior-nasal
quadrants (Fig. 2B). After the left eye finished the test, the right
eye had dark adapted for 23 minutes. Subsequent repeat visual
field testing of the right eye showed deeper defects than on the ini-
tial test, some of which were absolute (Fig. 2C). False-negative er-
rors were high on all the tests, likely because of the patient's dark
adaptation issues.

Vitamin A deficiency–associated nyctalopia was suspected in
this case given the patient'smedical history of stage 4 nonalcoholic
liver cirrhosis, which could result in malabsorption and low storage
of vitamin A. Bloodwork was ordered and revealed a vitamin A level
of 29 μg/dL, with normal reference range of 38 to 98 μg/dL. The
FIGURE 1. Clinical timeline: 64-year-old White woman diagnosed and treate
ficiency. IU = international units; mcg/Dl = micrograms per deciliter; VF = vis
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deficiency was confirmed and relayed to the patient and her pri-
mary care doctor. The patient was evaluated by an endocrinologist,
who subsequently started her on oral β-carotene supplementation
at a dose of 25,000 IU per day.

The patient reported a subjective improvement of symptoms
within weeks of initiating treatment. She noticed that she was able
to identify the borders and shapes of objects in the dark that had
previously appeared black and unrecognizable. The patient was
followed closely by her endocrinologist, and repeat laboratory work
after 2 months of supplementation indicated a vitamin A level of
32 μg/dL, improved but still subnormal.

When the patient was seen 5 months after diagnosis, her visual
acuity was stable at 20/20 in each eye. Entrance testing and slit-
lamp examination remained unremarkable. A repeat Humphrey Vi-
sual Field 30-2 Swedish Interactive Testing Algorithm Fast was
performed with the same sequence of right eye, left eye, and then
right eye again after dark adaptation. There were high false-negative
errors and persistent peripheral defects in both eyes but much im-
proved compared with baseline tests (Figs. 2D to F). The patient re-
ported that she was now capable of navigating at night and was no
longer afraid of going outside. She was advised to continue taking
the β-carotene supplementation as directed by her endocrinologist
and periodicallymonitor vitamin A levels to prevent nyctalopia symp-
toms from recurring.

DISCUSSION

Although vitamin A deficiency is a public health concern in the
developing world, it is uncommon in developed nations, occurring
primarily in patients with liver disease, pancreatic insufficiency,
or intestinal malabsorption or in patients who have undergone bar-
iatric surgery.4,7 Given the rarity of vitamin A deficiency in the
United States, other differential diagnoses of nyctalopia should
be considered, after first ruling out uncorrected refractive error
and cataract. These include retinitis pigmentosa, congenital sta-
tionary night blindness, choroideremia, gyrate atrophy, and white
dot syndromes. All except the white dot syndromes are hereditary
d for nyctalopia secondary to severe liver cirrhosis–induced vitamin A de-
ual field.
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FIGURE 2. Thirty-degree threshold visual field testing, at initial presentation (A–C) and after 5 months of supplementation with oral β-carotene
25,000 IU per day (D–F). (A) Right eye with no dark adaptation. (B) Left eye, after naturally dark adapting for 10 minutes while the right eye performed
the test. (C) Right eye, repeated after 23minutes of dark adaptation, demonstrating denser and deeper defects compared with the initial test. (D) Right
eye on treatment with no dark adaptation. (E) Left eye on treatment, after naturally dark adapting for 8minutes while the right eye performed the test. (F)
Right eye on treatment, repeated after 16minutes of dark adaptation. Both eyes demonstrated improvement from baseline testing, although the right eye
peripheral defects still deepened after dark adaptation.
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in nature, and nyctalopia usually presents at a younger age.11–14

White dot syndromes are a unique group of inflammatory chorio-
retinopathies that share the characteristic appearance of multiple
yellow-white lesions located at various layers of the retina, retinal
pigment epithelium, choriocapillaris, and the choroid.15 Given
our patient's normal fundoscopic appearance, along with her his-
tory of stage 4 nonalcoholic liver cirrhosis, vitamin A deficiency
was felt to be the most likely underlying cause of her night blind-
ness. This diagnosis was confirmed by her reduced serum vitamin
A level.

The liver plays a crucial role in the absorption and storage of
fat-soluble vitamins. It secretes bile, which is vital for the proper
absorption of fat-soluble vitamins, as it helps break down lipids in
the small intestine.1 Normally, the liver contains a 2-year supply
of vitamin A,mainly in the form of retinyl palmitate ester.1 Because
the abundant storage of vitamin A in the liver can compensate for
small deficiencies, symptoms such as nyctalopia are not likely to
occur until the later stages of chronic liver disease.16 A study con-
ducted by Ukleja et al.17 found that patients with symptoms of
night blindness had significantly lower total hepatic vitamin A
levels than those without, attesting to the association between liver
cirrhosis and nyctalopia secondary to vitamin A deficiency.

Lack of vitamin A can lead to other ocular manifestations as
well. Because it is essential for the maintenance of specialized ep-
ithelial cells, its absence can cause a wide range of anterior seg-
ment findings. Loss of mucous-secreting goblet cells leads to squa-
mous cell metaplasia in the conjunctiva, eventually resulting in
xerosis and the formation ofBitot spots, which are triangular, perilimbal
plaques that consist of keratinized conjunctival tissue.2–4 Corneal
www.optvissci.com Optom Vis Sci 202
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xerosis and ulceration can also occur and further progress to full-
thickness liquefactive necrosis of the cornea, knownas keratomalacia,
which can cause severe vision loss.2–4

Retinal findings in patients with vitamin A deficiency can be
variable. Although most present with normal retinas,5,8,18,19 sev-
eral case reports have noted numerous punctate white spots in
the midperipheral retina with sparing of the macula.11,20,21 To date,
no correlation has been found between the level of serum vitamin A
and the presence or absence of retinal lesions. A review of literature
indicates that even patients with extremely low levels can have nor-
mal fundoscopic findings.5,8,18,19 Therefore, screening for vitamin A
deficiency is indicated in patients with nyctalopia regardless of reti-
nal evidence. Further research is needed to investigate the etiology
of the white retinal spots found in some of these patients.

In addition to a detailed case history and a careful review of sys-
tems, imaging techniques including OCT, fundus autofluores-
cence, dark adaptometry, and full-field electroretinography can
be helpful in assessing retinal function. Previous reports have
noted a mottled pattern of hypoautofluorescence in the macula on
fundus autofluorescence and abnormal granular hyperreflectivity of
outer retinal bands on OCT, which were not present in this case.22

Electrophysiological testing was not available in the clinic but would
have been helpful in determining the functionality of photorecep-
tors. Absence of rod responses along with delayed, reduced ampli-
tude of cone responses on electroretinography is indicative of vita-
min A deficiency.22,23 Although the thresholds of both rods and
cones may be elevated on dark adaptometry, rods are expected to
be affected more severely, as cones are more resistant to damage
from vitamin A deficiency.23 Even though there is no standard
3; Vol 100(2) 176
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follow-up timeline for patients with nyctalopia secondary to vitamin
A deficiency, they should bemonitored closely with repeat diagnostic
testing to ensure recovery and prevent further ocular complications.

Treatment for vitamin A deficiency is exogenous supplementa-
tion. Eye care providers should comanage with primary care pro-
viders and/or appropriate specialists when determining the amount
of vitamin A supplementation and route of administration. The
World Heath Organizaiton recommends 200,000 IU of oral supple-
mentation with β-carotene for 2 days, followed by a repeat course
2 weeks later, for individuals older than 12 years with vitamin A de-
ficiency.7 However, no standard treatment guidelines have been
established specifically for nyctalopia-associated deficiency, as
the condition is so infrequently encountered. Resolution of nyctalo-
pia symptoms has been reported with oral, sublingual, intramuscu-
lar, and intravenous injections at varying dosages and varying
www.optvissci.com Optom Vis Sci 202
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lengths of treatment.8,10 Although the reference range serves as a
guide, the target serum vitamin A level should be individualized
for patients who experience symptoms. Depending on severity, re-
covery of visual function has been reported within a week to a few
months after the initiation of treatment. Symptoms can reoccur af-
ter tapering or discontinuing vitamin A supplementation; therefore,
maintenance therapy is indicated, and serum vitamin A levels
should be monitored closely to prevent recurrence.

In summary, although vitamin A deficiency is rare in the United
States, it should be suspected in patients who present with com-
plaints of nyctalopia and have a medical history of liver disease or
pancreatic insufficiency, or have undergone bariatric surgery. As
demonstrated in this case, early diagnosis and appropriate reple-
tion therapy can lead to a recovery of visual function and prevent vi-
sion loss.
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