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Hydroxychloroquine (HCQ) is an antimalarial agent that is
widely used by rheumatologists for the treatment of rheuma-
toid arthritis (RA) and systemic lupus erythematosus (SLE).
Much of its popularity relates to lack of risk, observed in
many other immunomodulating drugs, of life-threatening
toxicity including bone marrow suppression and the promo-
tion of opportunistic infections and malignancy. However,
retinal toxicity is a well-known side effect of HCQ1. The
incidence of retinal toxicity is low, less than 1%2, but
retinopathy has been reported at daily dosages considered
“nontoxic”3-5. Therefore, the necessity, method, and interval
of screening are controversial.

The commonly cited definition of toxicity, as described
by Easterbrook, is the finding of bilateral, reproducible,
positive field defects that can be shown by 2 different visual
field tests, the Amsler grid and an automated 10-degree
visual field test6. The Amsler grid, therefore, has been
suggested as a simple, inexpensive test for the early diag-
nosis of HCQ retinopathy. A red Amsler grid may be even
more effective in detecting early paracentral macular
scotomata characteristic of retinal toxicity because red
targets function as dim, white targets, and the visual field
becomes more sensitive with decrease in stimulus intensity7.
While 6% of normal patients may have scotomata to red test

objects on tangent screening testing8, to our knowledge the
false positive rate of red Amsler grid testing in a rheumato-
logic population is unknown.

MATERIALS AND METHODS
The institutional review boards of the University of Texas Southwestern
Medical Center and Parkland Memorial Hospital approved the study. A
prospective study of consecutive RA and SLE patients seen at the Parkland
Outpatient Rheumatology Clinic was performed. A medical student
performed red Amsler grid screening as part of the initial check-in evalua-
tion. If an abnormality in one or both eyes was present on red Amsler grid
screening, the patient was referred to the Parkland Outpatient
Ophthalmology Clinic for further evaluation including color vision testing,
red and white Amsler grid testing, and an automated Humphrey central 10-
2 visual field examination (HVF). Patients who were presbyopic without
correction (i.e., older patients who did not bring or have reading glasses)
were excluded.

Fisher’s exact test was used to assess statistical significance between
various groups as appropriate.

RESULTS
One hundred seventy patients were prospectively screened
(Table 1). Eight patients noted that the entire Amsler grid
appeared blurry in both eyes due to uncorrected presbyopia.
These patients were excluded from further analysis. For the
remaining 162 patients, ages ranged from 22 to 83 years with
an average age of 52. Eighty-nine patients had a history of
HCQ exposure (65 current users and 24 past users). The control
group consisted of 73 patients with RA or SLE with no history
of current or prior HCQ use. There was no significant differ-
ence in the demographics between subjects with current or
prior HCQ use and those without, except for a greater preva-
lence of SLE in the group with HCQ exposure (p = 0.025).

Nineteen patients identified scotomata on red Amsler
grid. The average age of these patients was 52 years, range
24–70. Fifteen of the patients had RA, 2 had SLE, and 2 had
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both RA and SLE. Eleven were being or had been treated
with HCQ. The rate of abnormal red Amsler grid screening
between HCQ users versus nonusers was not statistically
significant. Only 9 of the 19 patients identified bilateral
defects that would be expected with HCQ toxicity.

Nine of the 19 patients with scotoma on red Amsler grid
screening were followed up at the ophthalmology clinic. Of
these, 8 had a normal examination, including normal HVF.
The positive predictive value was in the range of 5%
(assuming the 10 patients who did not present for followup
were all false negatives) to 10% (assuming the 10 patients
who did not present for followup were all true positives, an
unlikely event). About 6–11% of all patients screened had a
false positive screening test. The one patient with scotoma
on red Amsler screening confirmed on HVF (the one true
positive) was a 27-year-old woman taking HCQ for < 1 year
at a dose of < 6.5 mg/kg/day; the scotoma was in her right
eye only. Further evaluation revealed a right optic
neuropathy unrelated to HCQ toxicity.

DISCUSSION
The incidence of retinopathy caused by hydroxychloroquine
is exceedingly low, leading many to question the necessity
of regular screening. Silman and Shipley concluded that
routine monitoring is not necessary in patients on a dosage
< 6.5 mg/kg/day9. The UK Royal College of Ophthal-
mologists guidelines recommend referral to an ophthalmol-
ogist only if the patient develops visual symptoms or if the
prescribing rheumatologist detects visual abnormalities on
annual evaluation10. The American College of Rheuma-
tology recommends baseline and subsequent (every 6–12
months) ophthalmologic examinations11. The American
Academy of Ophthalmology advocates no increase in
surveillance beyond recommended routine examinations for
age for patients at “low risk”12.

Despite the above guidelines, there are reports of toxicity
occurring at daily doses less than 6.5 mg/kg and durations of
less than 10 years. There are 19 cases in the literature of
toxicity occurring at dosages of < 6.5 mg/kg/day3-5,13.
Eighteen of the 19 had been taking HCQ for a duration

ranging from 5 to 20 years. The remaining patient was
recently reported by Alarcón and developed the character-
istic bull’s eye maculopathy with less than 1 year of therapy
at a dosage below 6.5 mg/kg/day5.

There is significant concern on the part of both patients
and doctors to abandon routine screening. An additional
screening test that is quick, inexpensive, and easy to
perform would be of great use in a rheumatologist’s office.
The Amsler grid is simple to perform and reproducible, and
Easterbrook found it to be a sensitive test of the central
visual field in patients with HCQ toxicity14,15. However, our
study revealed that 6–11% of patients screened had a false
positive test. The number of patients lost to followup despite
numerous recall attempts limited our study. However, it is
likely that the positive predictive value is at the lower limit
of the 5–58% range, especially given the low incidence of
HCQ toxicity in the literature. Abnormal red Amsler grid
screening is an unreliable predictor of toxicity.
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Table 1. Demographics and results of red Amsler grid screening.

Subjects
All No History of History of

HCQ Use HCQ Use

Number 162 73 89
Average age, yrs 52 53 51
Female 150 67 83
Male 12 6 6
RA 127 65 62
SLE 26 8 18
Both RA and SLE 9 0 9
Scotoma on screening 19 8 11

HCQ: hydroxychloroquine.
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