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D ABsTRACT

Objective: To determine the frequency of Hydroxychloroquine (HCQ) toxicity
in patients suffering from autoimmune rheumatological diseases.

Methodology: It was a cross sectional study conducted in Fatima Memorial
Hospital from May, 2019 to July, 2019. A total of 155 patients who were taking
HCQ for autoimmune diseases for more than 5 years were included. Patients
with maculopathy due to other causes were excluded. Patients having renal or
liver dysfunction were also excluded. Ethical clearance was obtained from in-
stitutional review board and patients fulfilling inclusion criteria were enrolled
in the study after getting informed consent. Optical Coherence Topography
(OCT) was performed and interpreted by consultant ophthalmologist of the
hospital.

Results: Mean age was 40.70 + 12.36 years ranging from 15 to 70 years.
Majority, 136 (87.7%) were females. Most common disease was rheumatoid
arthritis (RA) having 70 (45.2%) patients, followed by systemic lupus eryth-
matosus (SLE) with 60 (38.7%) patients. Bulls eye maculopathy was present in
3 (1.9%) and pre-maculopathy in 24 (15.5%) patients. Blurring of vision was
reported by 28 (18.16%) patients. Mean duration of HCQ therapy was 88.26 +
40.52 months. There was no association between retinal toxicity on OCT find-
ings and age, gender, duration of the disease, HCQ dosage and cumulative
HCQ dosage (p-value 0.797, 0.808, 0.494, 0.483 and 0.749 respectively). How-
ever, duration of HCQ therapy was significantly associated with maculopathy
on OCT (p-value 0.025).

Conclusion: There is higher prevalence of retinal toxicity due to HCQ therapy
in Pakistani population. There is a positive correlation between duration of
HCQ therapy and retinal toxicity.
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D NTRODUCTION

lysosomes and auto phagosomes, decreased production
of pro-inflammatory cytokines e.g. interleukin-1, tumor

HCQ has been used in the management of rheuma-
toid arthritis (RA) and systemic lupus erythematosus
(SLE) for decades’. Its efficacy in preventing SLE flares
has been proven with concrete evidence? and its oth-
er benefits include protection against the occurrence
of diabetes and dyslipidemia, and is having survival
benefit in SLE patients®. It has also been reported to ef-
fectively control the symptoms of Sjogren’s syndrome
and prevents thrombosis in antiphospholipid antibody
syndrome*. Proposed modes of action of HCQ in these
arthritides include accumulation of phagocytic cells in
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necrosis factor-o and protection against cytokine-medi-
ated cartilage resorption®.

HCQ is generally well tolerated and the side effects
profile comprise of gastrointestinal intolerance and skin
pigmentation both of which usually disappear with dose
reduction and rarely require treatment withdrawal. Ret-
inal toxicity, although rare, but potentially vision threat-
ening, presents as progressive spectrum of retinal dam-
age starting from loss of retinal pigment epithelial cell
layers to more advanced maculopathy leading to vision
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loss®. HCQ can also cause blurring of vision due to cor-
neal deposition but this is rare, reversible and improves
even with continuation of drug®.

The prevalence of hydroxychloroquine retinopathy
ranges from 0.38% to 4% and it is related to the daily
dose, the duration of treatment, the presence of other
retinal disease as well as the kidney and liver function’®.
Melles et al. reported the overall incidence near 7.5 %
in patients taking the drugs beyond 5 years®. The risk of
HCQ-induced toxicity is very low at doses of 6.5 mg/kg/
day (200—400 mg/day) and a cumulative dose of 1000g
or less™°.

Older studies labelled advanced disease as toxicity,
evident as Bull's eye maculopathy lesion, the hall mark
of HCQ toxicity. Later studies included toxicity to retinal
pigment epithelial cells as a feature of toxicity'. Ratio-
nale of this extension of toxicity spectrum was observed
by studies of Moschos et al. and Marmor et al. that the
drug cessation before damage to retinal pigment epi-
thelium layer lead to improvement of visual acuity. How-
ever, patients with involvement of the retinal pigment
epithelium demonstrated progressive damage on OCT
even after drug cessation'"'?, Early recognition of HCQ
toxic effects before any fundus changes are visible, using
visual fields and OCT (along with fundus auto fluores-
cence) greatly minimizes late progression and the risk
of visual loss™.

American Association of Ophthalmology (AAO) rec-
ommends an initial examination to be performed when
initiating treatment to eliminate pre-existing maculopa-
thy. Screening is then annual and starts from the 5th year
of treatment. The two recommended tests for screen-
ing are the automated visual field and OCT™. Screening
should look beyond the central macula in Asian patients,
as they involve more peripheral involvement of retina-
away from usual parafoveal involvement'.

Currently there is no treatment for this rare, devas-
tating toxicity. Although effectivity of nutrients lutein
and zeaxanthin, which deposit within the central retina
to absorb short wavelength light and reduce oxidative
damage, has been reported™™ but is still anecdotal.
cessation of the drug, avoiding oxidative stress, control
of other possible stresses and early diagnosis of toxicity
in pre-maculopathy stage is corner stone of manage-
ment'®.

Ahmed NM et al. have reported 9% chloroquine tox-
icity in Pakistani patients receiving chloroquine, and the
toxicity reported was only maculopathy on fundoscopy'.
Our study was aimed to determine HCQ toxicity using
OCT as a screening tool, which is now a standard of care.
It will help in establishing local data on the effects of
HCQ on patients receiving drugs for extended periods,
and will be the first local study on HCQ toxicity to the
best of our knowledge.
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I wmeTHODOLOGY

It was a cross sectional study conducted in Fatima
Memorial Hospital, Lahore over a period of 3 months
from May, 2019 to July, 2019. A sample of size 155 pa-
tients was selected using 3% level of significance, 97%
confidence interval and 5% margin of error with 9%
chloroquine toxicity in Pakistani patients. Patients were
enrolled using purposive sampling. All patients of either
gender, with no age limit, using HCQ for autoimmune
diseases for more than 5 years were included. Patients
with maculopathy of other causes like diabetes melli-
tus, infections and vascular insult were excluded from
the study. The patients having renal or liver dysfunction
were also excluded. Ethical clearance was obtained from
institutional review board and patients fulfilling inclu-
sion were enrolled in the study after getting informed
consent. Data obtained included demographic data,
dosage and duration of therapy and OCT reports find-
ings. HCQ toxicity was defined as any degree of macu-
lopathy evident on OCT scans.

Data was entered and analyzed in SPSS version 20.
Descriptive analysis was performed on all the variables.
Categorical variables were presented in form of fre-
quency and percentages whereas quantitative variables
were presented in the form of mean (SD). Pie charts
were constructed for categorical variables. Maculopathy
was stratified according to age and gender. Chi square
test was applied to OCT findings and age, gender, cu-
mulative dosage, duration of HCQ therapy, HCQ dos-
age and duration of the disease. P-value equal or less
than 0.05 was considered significant.

D RresuLts

The characteristics of the study population are sum-
marized in table 1. Mean age was 40.70 + 12.36 years
ranging from 15 to 70 years. Majority , i.e. 136 (87.7%)
patients were female. Most common disease was RA
with 70 (45.2%) patients followed by SLE having 60
(38.7%) patients as shown in table 1. Bulls eye macu-
lopathy was present in 3 (1.9%) and pre-maculopathy
in 24 (15.5%) patients. Out of total, 127 (81.9%) had no
eye symptoms while blurring of vision was present in 28
(18.16%) as shown in table 1 and 2.

Mean HCQ dosage was 277.10 + 83.79 mg while
mean duration of HCQ therapy was 88.26 + 40.52 (Ta-
ble 2). There was no association between retinal toxicity
and age, gender, duration of disease, HCQ dosage and
cumulative HCQ dosage (p-value 0.797, 0.808, 0.494,
0.483 and 0.749 respectively). However, duration of
HCQ therapy was significantly associated with maculop-
athy on OCT findings (p-value 0.025) (Table 3).
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Table 1: descriptive statistics of study population

Parameter Values
Age (years)

Mean + SD 40.70 + 12.36
Minimum 15
Maximum 70
Gender

Male 19 (12.3%)
Female 136 (87.7%)
Diagnosis

Rheumatoid Arthritis 70 (45.2%)
Seronegative Polyarthritis 6 (3.9%)
Juvenile Idiopathic Arthritis 6 (3.9%)
Systemic lupus erythematosus 60 (38.7%)
Overlap syndrome 2 (1.3%)
Mixed connective tissue disease 5(3.2%)
Undifferentiated arthritis 1 (0.6%)
Antiphospholipid syndrome 1(0.6%)
Undifferentiated connective tissue disease 3 (1.9%)
Sjogren’s syndrome 1(0.6%)

Eye symptoms

No symptoms

127 (81.9%

Blurring of vision

28 (18.1%)

Table 2: Frequency of HCQ toxicity

Normal

128 (82.6%)

Bulls eye maculopathy

3 (1.9%)

Pre maculopathy

24 (15.5%)

Table 3: Association of retinal toxicity on OCT findings in different groups
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OCT findings Total P-Value
Normal Bulls eye maculopathy Pre maculopathy
Age (years)
<40 61 2 12 75 0.797
>40 67 1 12 80
Total 128 3 24 155
Gender
Male 1624 0 3 19 0.808
Female 112 3 21 136
Total 128 24 155
Duration of the disease (Months)
<120 89 3 16 108 0.494
>120 39 0 8 47
Total 128 3 24 155
126



OCULAR TOXICITY OF HYDROXYCHLOROQUINE IN AUTOIMMUNE RHEUMATOLOGICAL DISEASES;

HCQ dosage (mg)
<200 3 0 0 3 0.483
200-299 56 1 15 72
300 or more 69 2 9 80
Total 128 11 24 155
Duration of HCQ therapy
<70 46 3 13 62 0.025
>70 82 0 11 93
Total 128 3 24 155
Cumulative HCQ dosage (gm)
<1000 117 11 27 155 0.749
>1000 108 20 131
Total 128 24 155

I piscussion

Female patients were more frequent in this study
showing predominance of immune mediated diseas-
es in female gender. It is in accordance with the past
studies showing that women had more prevalence of
immune mediated diseases; up to 85%".

Our study showed that 17.4% of patients taking
HCQ developed retinal toxicity on OCT findings. Most
of these patients had pre maculopathy while a small
percentage developed bulls’ eye maculopathy. Its prev-
alence is high in our study as compared to studies con-
ducted in past. The retinal toxicity has been reported in
0-4% of patients using HCQ depending upon dose and
duration of HCQ therapy in previous studies™. In a study
by Wolfe F et al., retinal toxicity was found to be present
in 1.8% patients using HCQ but definite evidence of ret-
inal toxicity on OCT findings was present only in 0.5% of
patients. This study also stands in contrast to the results
of our study with retinal toxicity of up to 17.4% which is
very high™. The exact reason, why retinal toxicity is so
high in our population, is not known and is a subject for
debate and possibly we need further studies to find out
the reason.

In our study, duration of HCQ therapy was signifi-
cantly associated with maculopathy on OCT findings
(p-value 0.025). This was previously demonstrated in a
study by Espander et al. in which the duration of HCQ
therapy was significantly associated with retinal toxicity
on OCT findings (p-value <0.001)%.

While there was no association between retinal
toxicity on OCT findings and age, gender, duration of
disease, HCQ dosage and cumulative dosage (p-value
0.797, 0.808, 0.494, and 0.483 and 0.749 respectively),
few previous studies have shown definite association
between cumulative HCQ dosage and retinal toxicity®.
The small sample and ethnic differences may be re-
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sponsible for higher incidence and pattern of retinal
toxicity in our population but the reason is yet to be
determined.

This was a single center, small-scale study and there
is a need to conduct large scale, multi center studies.
The question that retinal toxicity due to HCQ therapy
is reversible or irreversible in our population is still un-
answered and there is a need of longitudinal studies on
these patients.

I concLusion

It is concluded that there is higher incidence of reti-
nal toxicity due to HCQ therapy in Pakistani population.
There is a positive correlation between duration of HCQ
treatment and retinal toxicity.

D RECOMMENDATIONS

It is recommended that OCT should be done at least
once in 5 years to detect retinal toxicity earlier in order
to prevent retinal toxicity and withdraw the drug before
permanent damage sets in. Patient education in this re-
gard is essential for better understanding of the disease
process and development of HCQ toxicity.

D REFERENCES

1. Ahmed NM, Ullah Z, Saeed MA, Farman S. Ocular tox-
icity of chloroquine in Pakistani patients. Proceeding SZ.
2005;19: 111-13.

2. Alarcon GS, McGwin G Jr, Bertoli AM et al. Effect of hy-
droxychloroquine in the survival of patients with systemic
lupus erythematosus; data from lumina, a multiethnic US
cohort (LUMINA L). Ann Rheum Dis. 2007; 66:1168-72

3. Shinjo SK, Bonfa E, Wojdyla D et al. Antimalarial treatment
may have a time-dependent effect on lupus survival: data
from a multinational Latin American inception cohort. Ar-
thritis Rheum. 2010;62: 855-862

127



10.

11.

12.

13.

OCULAR TOXICITY OF HYDROXYCHLOROQUINE IN AUTOIMMUNE RHEUMATOLOGICAL DISEASES;

Rainsford KD, Parke AL, Clifford-Rashotte M, Kean WF.
Therapy and pharmacological properties of hydroxychlo-
roquine and chloroquine in treatment of systemic lupus
erythematosus, rheumatoid arthritis and related diseases.
Inflammopharmacology. 2015;23:231-69

Costedoat-Chalumeau N, Dunogué B, Leroux G, Morel N,
Jallouli M, Le Guern V,et al . A critical review of the effects
of hydroxychloroquine and chloroquine on the eye. Clin
Rev Allergy Immunol. 2015;49:317-26.

Yam JC, Kwok AK. Ocular toxicity of hydroxychloroquine.
Hong Kong Med J. 2006; 12:294-304

Geamanu Panca A, Popa-Cherecheanu A, Marinescu
B, Geamanu CD, Voinea LM. Retinal toxicity associated
with chronic exposure to hydroxychloroquine and its
ocular screening; Review. Journal of medicine and life.
2014;7:322-26.

Wolke F, Marmor MF. Rates and predictors of hydroxy-
chloroquine retinal toxicity in patients with rheumatoid
arthritis and systemic lupus erythematosus. Arthritis Care
Res (Hoboken). 2010;62:775-84.

Melles RB, Marmor MF. The risk of toxic retinopathy in
long- term hydroxychloroquine therapy. JAMA Ophthal-
mol. 2014;132:1453-60.

Palma Sanchez D, Rubio Velazquez E, Soro Marin S, Reyes
Garcia R. Retinal toxicity due to antimalarials: frequency
and risk factors. Reumatol Clin. 2013;9:259-62.

Moschos MM, Nitoda E, Chatziralli IP, Gatzioufas Z,
Koutsandrea C, Kitsos G. Assessment of hydroxychloro-
quine maculopathy after cessation of treatment: an opti-
cal coherence tomography and multifocal electroretinog-
raphy study. Drug Des Devel Ther. 2015;9: 2993-99.

Marmor MF, Hu J. Effect of Disease Stage on Progression
of Hydroxychloroquine Retinopathy. JAMA Ophthalmol.
2014;132:1105-12.

Couturier A, Giocanti-Aurégan A, Dupas B, Girmens JF,
Le Mer Y ,Massamba N, et al. Updated recommendations
on retinal toxicity of synthetic antimalarials. J Fr Ophtal-
mol. 2017;40:793-800.

JPMI VOL. 34 NO. 2

14.
15.
16.
17.

18.

19.

20.

Melles RB, Marmor MF. Pericentral retinopathy and racial
differences in hydroxychloroquine toxicity. Ophthalmolo-
gy. 2015; 122: 110-16.

Kijlstra A, Tian Y, Kelly ER, Berendschot TT. Lutein: more
than just a filter for blue light. Prog Retin Eye Res.
2012;31:303-15.

Deavall D, Martin E, Horner J, Roberts R. Drug-induced
oxidative stress and toxicity. Journal of Toxicology.
2012;2012:1-13.

Desai MK, Brinton RD. Autoimmune disease in women:
endocrine transition and risk across the lifespan. Front
Endocrinol (Lausanne). 2019;10:265.

Geamanu Panca A, Popa-Cherecheanu A, Marinescu B,
Geamanu CD, Voinea LM. Retinal toxicity associated with
chronic exposure to hydroxychloroquine and its ocular
screening. Review. J Med Life. 2014;7:322-26.

Wolfe F, Marmor M. Rates and predictors of hydroxy-
chloroquine retinal toxicity in patients with rheumatoid
arthritis and systemic lupus erythematosus. Arthritis Care
& Research. 2010;62:775-84.

Espandar G, Moghimi J, Ghorbani R, Pourazizi M, Seiri
MA, Khosravi S. retinal toxicity in patients treated with hy-
droxychloroquine: a cross-sectional study. Med Hypothe-
sis Discov Innov Ophthalmol. 2016;5:41-6.

CONTRIBUTORS
MF conceived the idea, wrote initial manuscript,

carried out literature search and organized bibliog-
raphy. MH, MSAA and AUK executed the project,
helped acquisition and interpretation of data, revised
initial manuscript and wrote references. MAS and
MZA went through the manuscript, did corrections,
interpreted the data in the light of objectives and
wrote final manuscript. All authors contributed sig-
nificantly to the submitted manuscript.

128



