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Abstract
Objectives
To evaluate long-term use of antimalarial drugs and to analyse all causes of discontinuation.

Methods
This is a retrospective study of a cohort of rheumatic diseases patients on antimalarials, during a maximum period of
17.5 years. Case was defined as antimalarial treatment discontinuation due to: a) lack of efficacy, b) adverse events, and
c) other causes. Survival techniques were used to estimate the incidence rate (IR) per 1,000 patient-years with the 95%
Confidence Interval (95% CI) of antimalarial treatment discontinuation. Cox regression models were conducted to evaluate
possible associated factors to antimalarial discontinuation.

Results

One thousand, two hundred and ninety-one medical records were reviewed, and 778 patients were included. Patients
started 869 different courses of treatment, with a total follow-up of 2,263 person-years. The IR of global discontinuation
was 204 (95% CI 186-224). Fifty-two per cent of the treatments stopped were related to adverse events, 14% to lack of

efficacy; and 34% to other reasons (refusal to take medication, ocular comorbidity, remission, or pregnancy). Adverse
events discontinuations were related to non-ophthalmologic reasons in 54.5% (gastrointestinal, neuro-psychiatric, skin

problems), and to ophthalmologic adverse events in 45.5%. Nine patients suffered definite presence of antimalarial
retinopathy (IR: 3.97 [IC 95%: 2.06-7.62]) and one of them irreversible loss of vision (IR: 0.44 [IC 95%: 0.06-3.12]).
Women, increasing age, and chloroquine vs. hydroxychloroquine use, increased the risk of discontinuation due to
ophthalmologic adverse events.

Conclusion
Results suggest that antimalarials have a good balance between benefit and risk. However, we noted a number of
discontinuations due to both inefficacy and adverse events. The potential for an unusual but serious ophthalmologic
toxicity emphasises the importance of close ophthalmologic monitoring.
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Introduction

The antimalarial drugs (AM) chloro-
quine (CQ) and hydroxychloroquine
(HCQ) are commonly used in the treat-
ment of several systemic autoimmune
diseases (1-4) including rheumatoid
arthritis (RA), systemic lupus herithe-
matosus (SLE) and antiphospholipid
syndrome (APS).

AM were introduced throughout the
past century, and have been found use-
ful for treating autoimmune diseases ei-
ther alone or in combination with other
drugs (3). We now know that CQ and
HCQ may act at several different lev-
els of autoimmune diseases, modifying
both immunologic and inflammatory
pathways that include the steps involved
in the association of antigenic peptides
with major histocompatibility complex
(MHC)-encoded proteins (5, 6).

It is estimated that more than 50% of pa-
tients with RA or SLE will use AM dur-
ing their disease course (1,4, 7, 8). Such
a widespread use can be explained by
their unique combination of wide clini-
cal indication spectrum, good clinical
response, and relatively low toxicity po-
tential, in addition to a solid knowledge
regarding their mechanism of action.

In fact, AM are usually considered the
least toxic of second-line drugs (3,7, 9-
11). Nevertheless, a key issue regard-
ing AM safety is the development of an
AM-specific retinal toxicity. This reti-
nal toxicity is probably related to the
high AM concentrations reached in the
pigmented ocular tissues, which even-
tually leads to the destruction of rods
and cones, with the consequent loss
of vision and blindness (12-14). Seri-
ous retinal toxicity, which occurs more
frequently with CQ than HCQ (14-18),
can be prevented with periodic ophthal-
mologic examinations that detect early,
asymptomatic changes that warrant
AM discontinuation (14, 17, 19, 20).
Despite their good efficacy-safety pro-
file, observational studies of CQ and
HCQ have showed a relatively high
discontinuation-rate of these drugs (2,
4,21, 22). Importantly, the reasons for
this apparent discrepancy are not clear.
The aim of our work is to provide new
insights into the long-term use of anti-
malarial drugs, with a special emphasis
in the causes of treatment discontinua-
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tion, in order to improve the quality of
use of two of the most useful drugs in
the treatment of rheumatic diseases in
real life conditions.

Patients and methods

Setting and practice description

The Rheumatology Service at the Hos-
pital Clinico San Carlos (HCSC) pro-
vides specialised rheumatologic care
for the 600,000 residents of health dis-
trict 7 in Madrid, Spain. Patients in our
district have direct access to primary
care physicians, who refer patients
to specialised care when needed. The
activity of the Rheumatology Serv-
ice includes more than 6,500 new and
25,000 successive visits/year. In addi-
tion to the clinical visits, patients on
second-line drug therapy are included
in different follow-up programmes to
prevent serious drug toxicities.
Patients receiving antimalarial drugs
(AM) are referred to the Ophthalmo-
logic Service from the onset of the
treatment. Since 1990 ophthalmolo-
gists have followed up each patient at
6-month to one-year intervals, accord-
ing to a specific protocol developed by
both Rheumatology and Ophthalmolo-
gy Services. Ocular results from every
visit have been registered in a standard-
ised form since 1994.

Study design

This is a retrospective observational
study based on the review of clinical
records. It was conducted in accordance
with the Declaration of Helsinki and
Good Clinical Practices, and was ap-
proved by the HCSC Ethics Committee.

Study subjects

Study subjects met the following inclu-
sion criteria: 1) to have been attended
at the Rheumatology Service some
time in the period between January
1990 and July 30" 2007; and 2) to have
received a prescription for AM (CQ,
HCQ). Causes for exclusion were:
1) patients with unavailable medical
records, and 2) absence of at least one
follow-up visit.

Patients were identified from the fol-
lowing sources: 1) a general Electronic
Database of the Rheumatology Service
(BDCR, 1990-2004) that includes all
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visits and first visit-diagnoses (ICD9
and ICD10) of all patients attended by
our Service; 2) from a specific elec-
tronic database of the Rheumatology
Service of patients with rheumatoid
arthritis (OBDAR, 1992-2009) that in-
cludes longitudinal comprehensive in-
formation regarding treatments, disease
activity, adverse events and outcomes;
3) from an Electronic Health Record
(Medi-LOG, 2004-2009) that includes
comprehensive information regarding
diagnoses (ICD9 and ICDI10), treat-
ments, disease activity, adverse events
and outcomes of all patients routinely
attended in our Service; and 4) from
the General Information System of
our hospital that includes administra-
tive data of patients attended in spe-
cialised care, including appointments
to the ophthalmology unit where most
patients on AM are followed up. After
cross-matching the four sources, a list
of patients with potential use of AM
was obtained. AM use was confirmed
by reviewing the medical records.

Variables

A case was defined as antimalarial treat-
ment discontinuation due to: 1) lack of
efficacy, 2) AM-related adverse events
(AE), and 3) other causes (defined as
patient decision, medical decision, non-
AM related ocular comorbidity, and
miscellaneous). AM-related adverse
events were classified into: a) non-oph-
thalmologic adverse events (NOAE)
such as digestive, neuro-psychiatric,
cardiological, skin, and other ailments;
and b) ophthalmologic adverse events
(OAE). The latter were classified as:
b.1) AM-related definitive retinal tox-
icity (early asymptomatic retinopathy
and symptomatic retinopathy), and b.2)
AM-related non-retinal toxicity (kerato-
pathy, ciliary body involvement and
lens opacities) (14,17, 19, 20, 23-25).
Other variables analysed were: 1) de-
mographics (age and sex), 2) diagnoses
(ICD9 and ICD10), and 3) antimalarial-
related including a) type of AM used
(HCQ vs. CQ), b) number of AM used
(defined as treatment with one versus
both AM at different times during the
study period), ¢) prescription and dis-
continuation dates, and d) type of dis-
continuation (temporary or permanent).

Data collection

The review of the medical records from
all patients included in the study was
performed by a team composed of two
staff rheumatologists, two rheumatol-
ogy residents, and two staff ophthal-
mologists with experience in ocular
manifestations of rheumatic diseases
and related treatments.

The different variables and causes of
discontinuation were classified by the
two residents and the two staff rheu-
matologists on the basis of the narra-
tive and the data found in the clinical
records. In addition, all cases of discon-
tinuation related to AM ocular toxicity
were classified following Easterbrook’s
definition of definitive ocular toxicity
related to AM (14, 23, 25). Each case
was first reviewed by the two rheuma-
tologists working together and then by
two independent ophthalmologists, all
of them using the primary data of all
ophthalmologic evaluation forms that
included the following assessments:
visual acuity, colour vision testing
(Farnsworth D-15), Amsler grid, visual
field testing (Humphrey 10-2 program)
(14), and ophthalmologic complete ex-
amination (slit lamp examination and
fundoscopic examination) (17). When
one of the opinions differed, cases were
analysed in common and a consensus
reached.

Data analysis

Descriptive analyses were performed
from the cross-sectional analysis of
first visits and the results were com-
pared using the Student’s #-test or Chi-
Square test depending on the type of
the variables.

Survival analysis was used to estimate
the time elapsed before the occurrence
of a case related to the use of anti-
malarial drugs (multiple-event data,
which means that one or more events
occur for the same subject), and to es-
timate the incidence rates for antima-
larial treatment discontinuation (for
all kinds of events, and especially for
those due to lack of efficacy, new oph-
thalmologic, and non ophthalmologic
adverse events). Kaplan-Meier curves
were set to account for AM discon-
tinuation. Incidence rates were given
per 1,000 patient-years with a 95% of
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Confidence Interval (95% CI). Time
of exposure was the period from the
date of each treatment initiation until
the occurrence of any of the following
ending-points: loss of follow-up due to
any cause, AM discontinuation (due to
lack of efficacy, adverse events or oth-
ers), or the end of the follow-up period
(27™ July 2007).

Cox bivariate and multivariate regres-
sion models were conducted to exam-
ine risk factors for AM discontinuation.
Results were expressed as hazard ratio
(HR) and 95% CI. All analyses were
performed using Stata 10 statistical
software (Stata Corp., College Station,
TX, USA). A two-tailed p-value under
0.05 was considered to indicate statisti-
cal significance.

Results

From the 1,291 patients with potential
use of AM, 484 did not meet the inclu-
sion criteria following a first review
of their medical records, and 30 had
incomplete or missing data. Thus, 778
medical records with 3,034 specific
ophthalmologic assessments related to
AM were reviewed in detail and includ-
ed in the study. We did not find statis-
tical differences between included and
excluded patients in relation to age and
sex characteristics. These 778 patients
started 869 different courses of treat-
ment. The total follow-up of AM was
2,269 person-years, with a minimum of
5 days and a maximum of 17.5 years.
As shown in Figure 1, of the different
courses of treatment, almost 40% were
maintained, 53% were discontinued,
while for 84 the follow-up was lost (in-
cluding10 deaths, 4 patients moving to
other health districts).

As seen in Table I, the patients were
mostly women in their mid fifties. The
main causes for receiving AM treatment
were mostly RA or SLE, while the rest of
the diagnoses included different forms
of autoimmune and rheumatic disorders.
In our setting two thirds of the patients
received CQ, whereas the rest received
HCQ, the latter being available in Spain
only after the year 2002, and 10% of the
patients used both AM at different times
during the study period.

AM treatment discontinuation was per-
manent in 82% of the cases. The me-
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Fig. 1. Flow chart of the study.
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Table I. Demographic and clinical charac-
teristic of the study sample. Results are ex-
pressed as number (n) and percentage (%)
unless otherwise is indicated.

n. (%)

Female 631 (81.2)
Age at antimalarial start (years)* 53.59 + 16.74

Diagnoses

Rheumatoid arthritis 549 (70.6)
Systemic lupus erythematosus 119 (15.3)
Spondyloarthropathy 6 (0.7)
Psoriatic arthritis 12 (1.5)
Polymyalgia rheumatica 8 (1)
Sjogren syndrome 27 (34)
Juvenile idiopathic arthritis 3 (04
Mixed connective tissue disease 20 (2.5)
Scleroderma / CREST 4 (0.5)
Other diseases* 21 (2.7)
Antimalarial treatment

Chloroquine 622 (71.7)
Hydroxychloroquine 246 (28.3)

“Age expressed as mean =+ standard deviation.

# Others: inflammatory poliarthritis (47.5%),
oligoarthritis (19%), hand osteoarthritis (9.5%),
polyarteritis nodosa (4.8%), poliarthritis + Ray-
naud (4.8%), pleural effusion (4.8%), idiopathic
purpura (4.8%) discoid lupus (4.8%).

dian AM survival time per treatment
was 3.33 years (p25-p75 0.99-8.27
years), with an incidence rate of 204
per 1,000 patient-years (95% CI 186—
224). As shown in the survival curve
(Fig. 2), discontinuations were higher
in the first 3 years. Factors associ-
ated with AM discontinuation in the
multivariate analysis included ageing
(HR=1.02;95% CI 1.01-1.03), being a
woman (HR=1.43;95% CI 1.09-1.87),
using both AM (HR=1.65; 95% CI
1.01-2.70); and SLE diagnosis when
compared to RA (HR=0.58; 95% CI
0.44-0.77). The type of AM used did
not have any statistical influence (HCQ
vs. CQ HR=0.79; 95% CI 0.6-1.05).

The occurrence of adverse events (AE)
was the main reason of discontinuation
of the drugs with 242 AM treatments
(52% of discontinuations) stopped for
this cause, an incidence rate of 106.6
per 1,000 patient-years (95% CI 94—
120.94), and a median survival of 8.38
years. Factors associated with AM dis-
continuation in the multivariate analy-
sis included ageing (HR=1.02; 95% CI
1.01-1.03); using both AM (HR=2.93;
95% CI 1.54-5.59); and diagnosis of
SLE and scleroderma when compared

to RA (HR=0.38;95% CI10.23-0.65 and
HR=2.8; 95% CI 1.08-7 .45 respective-
ly). The type of AM used did not have
any statistical influence (HR of HCQ
vs. CQ =0.72; 95% CI 0.48-1.06).

When the causes for AM discontinua-
tion were analysed (Fig. 2), we found
that non ophthalmologic adverse
events (NOAE) represented more than
half, (n=132 [54.5%]) of AM-related
adverse events, with an incidence rate
of 58.2 per 1,000 patient-years (95%
CI 49.03-68.9), with most cases (68%)
occurring in the first year (incidence
rate in the first year: 137 per 1,000
patient-years [95% CI 111.9-169.1])
(Fig. 3). Gastrointestinal (43.5%), neu-
ro-psychiatric (22%) and skin-related
(18.3%) symptoms accounted for most
causes of NOAE discontinuation. Most
of them were mild except for two cases
of epilepsy, one case of syncope with
prolonged QT interval, and two tachy-
cardia cases. Risk factors associated to
increased NOAE discontinuation in the
multivariate analysis included ageing
(HR=1.02;95% CI 1.01-1.03), diagno-
sis of SLE compared to RA (HR=0.25;
95% C10.10-0.60), and using both AM
(HR=6.24;95% CI 2.85-13.63). On the
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other hand, the type of AM used did not
have any influence (p=0.82).

Another important cause of AM dis-
continuation was the occurrence of
ophthalmologic adverse events (OAE).
Indeed, treatment was discontinued in
110 cases for this reason (45.5% of AE-
related AM-related adverse events).
The median survival was 15.7 years,
and the incidence rate of discontinua-
tion was 48.5 per 1,000 patient-years
(95% CI 40.12-58.14), and maintained
through the survival curve. Most OAE
discontinuations affected CQ treat-
ments (88.2%), with an incidence rate
of 53 .4 per 1,000 patient-years (95% CI
43.17-65.1). HCQ accounted for 11.8%
of discontinuations with an incidence
rate of 29.7 per 1,000 patient-years
(95% C116.6-49.4). The following fac-
tors were associated to discontinuation
due to OAE in the multivariate model:
ageing (HR=1.04; 95% CI 1.02-1.05)
and type of AM used (HR of HCQ vs.
CQ=0.34; 95% CI 0.15-0.76). Other
associated factors included several di-
agnoses compared to RA: psoriatic ar-
thritis (HR=4.16; 95% CI 1.26-13.71),
MCTD (HR=2.67; 95% CI 1.32-5.42)
and scleroderma (HR=2.66; 95% CI
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Fig. 2. Survival curves representing the percentage of AM treatments over time. The figure shows a
global curve with all discontinuations, and also shows the different causes of discontinuations: inef-

ficacy, adverse events, and other causes.
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Fig. 3. Survival curves representing antimalarial discontinuation due to adverse events. Continuous
line represents ophthalmologic adverse events (OAE) and dashed line represents non-ophthalmologic
adverse events (NOAE). Percentages are referred to the total of adverse events.

1.17-6.05). The utilisation of both AM
did not increase the risk (p=0.2).

When we analysed all ocular examina-
tions of the 110 AM treatments alleged-
ly discontinued due to OAE, we found
that 9 (8%) were classified as AM-re-
lated definitive retinal toxicity, with an
incidence rate of 3.97 per 1,000 patient-
years (IC 95%: 2.06-7.62), which tends
to increase over time (between 0 and 2
years: 1.8 [IC 95%: 0.4-7.2], between 2
and 5 years: 4.5 [IC 95%: 1.4-14.0] and
between 5 and 10 years: 10.1 [IC 95%:

3.2-31.4] per 1,000 patient-years). Ta-
ble II shows the main characteristics of
these patients. Out of 9 cases, 8 present-
ed early asymptomatic retinopathy with
permanent bilateral scotomas. The other
patient developed an advanced bull’s
eye retinopathy and severe, irreversible
loss of vision at 6.5 years of CQ treat-
ment (incidence rate of 0.44 per 1,000
patient-years (IC 95%: 0.06-3.12). The
time of presentation of retinopathy was
variable, ranging from 1.9 years up to
12.11 years (mean 5.25+3.20). None-
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theless, half of the cases (55.5%) oc-
curred in the first 5 years, including the
only case on HCQ. These were women,
with a mean age of 60 years, RA was di-
agnosed in 6 patients, and none of them
had renal impairment at the beginning
of the AM therapy. They received the
antimalarial drug at conventional doses
at the beginning of the treatment (250
mg/day for CQ and 200—400 mg/day for
HCQ), and none of these patients had
taken both drugs during the study pe-
riod. Ageing (HR=1.07; 95% CI 1.04—
1.12) and diagnosis of MCTD compared
to RA (HR=4.24; 95% CI 1.75-10.31)
were statistically associated with the de-
velopment of AM-related definitive reti-
nal toxicity in the multivariate analysis,
whereas type of AM used did not have
any influence (p=0.81).

We found that in 64 (14%) cases the
cause of discontinuation was the lack of
efficacy, with an incidence rate of 28 per
1,000 patient-years (95% CI 22-36) that
was maintained through the survival
curve. In the regression model, the only
variable associated to discontinuation
due to lack of efficacy was the diagnosis
(polymyalgia rheumatica compared to
RAHR=10.16;95% CI2.78-37.11). Al-
though SLE had a lower probability for
discontinuation, it was not significant
(HR=0.54; 95% CI 0.26—1.08; p=0.08).
Other causes of discontinuation ac-
counted for roughly a third, 158 (34%),
of treatment discontinuations. These
included: 55 cases for fear or refusal to
take the medication; 31 for non-AM-
related ocular comorbidity; 15 patients
with remission; 11 pregnancy-related
cases; 12 miscellaneous (unspecified
medical decision); and 34 unreported
causes. It is important to note that non-
AM-related ophthalmologic problems
included mostly cataracts or macular
disease that probably interfered with
screening for AM toxicity. Ageing was
the only factor statistically associated
with discontinuation by these non-AM-
related ophthalmologic problems (HR:
1.03;95% CI 1.01-1.05).

The other 101 AM treatments allegedly
discontinued due to ocular toxicity were
classified as: a) 32 cases of non-retinal
OAE (all of them corneal deposits); b)
10 non-permanent, unilateral scotomas;
and c) 62 cases of non-AM-related oc-
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Table II. Main features of the patients with definite ophthalmological toxicity related to

antimalarials.
Patient Age* Disease AM Weight Treatment Main ophthalmologic
(kg) duration findings
1 72.7 RA CcQ 90 lyrllm Macular depigmentation
Central scotoma’
2 63.4 Sjogren CcQ 71 4yrlm Macular depigmentation
Central scotoma’
3 52.7 MCTD CcQ 83 12yrlm Macular depigmentation
4 60.0 RA CQ 64 Syr4m Macular depigmentation
Central scotoma’
5 542 RA HCQ 70 3yr6m Macular depigmentation
Central scotoma’
53 RA CcQ 68 3yr2m Central scotoma’
63.6 RA CcQ 66 7yrllm Macular depigmentation
72 RA CcQ 70 2yr9m Macular depigmentation
Central scotoma’
9 475 SLE CcQ 745 6yr 6 m Bull’s eye maculopathy

*Age at antimalarial start, expressed in years. All are females.
RA: rheumatoid arthritis; MCTD: mixed connective tissue disease; SLE: systemic lupus erythematosus;
CQ: chloroquine; HCQ: hydroxychloroquine; yr: year; m: month.

"Visual field test (Humphrey 10-2 fields).

ular comorbidity. All the patients clas-
sified in the two former situations were
asymptomatic and without significant
loss of their visual acuity.

Discussion

We have analysed the use and causes
of discontinuation of CQ and HCQ in a
large cohort of rheumatologic patients.
We found a number of discontinuations
due to treatment inefficacy, the occur-
rence of adverse effects and other causes.
However, retinal toxicity was observed
in 9 patients, of which one case resulted
in irreversible loss of vision, suggesting
that AM treatments could have a good
balance between benefit and risk.

Our cohort of 778 patients is repre-
sentative of the use of AM, the major-
ity of which were women who started
the treatment in the fifth decade of
their life after being diagnosed with
RA (70%), SLE (15%) or other au-
toimmune disorders, in agreement with
other studies (1, 2). These characteris-
tics, in addition to the relatively large
number of patients included, and the
longitudinal, standardised follow-up
covering more than seventeen years for
some patients, suggest that our findings
might be extended to most patients at-
tended in a variety of clinical settings.
However, we would like to emphasise
that our cohort included a large propor-

tion of CQ patients, mainly because
HCQ was available in Spain only af-
ter year 2002. In this sense, our long-
term data regarding CQ have a strong-
er support than those regarding HCQ
(1,816 person*years for CQ and 454.5
person*years for HCQ).

We found that more than fifty percent of
the AM treatments were discontinued,
with a median AM use of 3.33 years.
Two thirds of the discontinuation cases
occurred in the first five years and the
remaining third was distributed in the
next six to ten years (Fig. 2). This pat-
tern is attributable to the fact that most
of the NOAE were mild, which occurs
in the initial phase of treatment, in
agreement with other studies (2, 4). As
expected (9, 14,26), we found age- and
gender-related discontinuation causes,
since treatment discontinuation was
higher in elder women. Interestingly, it
seems that SLE patients tolerate better
AM than RA patients probably related
to a good response to the drug, with a
significantly lower discontinuation rate
specifically due to NOAE. Metabolic
reasons, genetic factors and/or inter-
actions with other drugs could explain
these results. It is also important to
note that AM showed a lower rate of
discontinuation than that reported for
other disease-modifying antirheumatic
drugs (DMARDs) (9, 11) that might
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have more severe adverse events and in
fact need closer monitoring, suggesting
a good safety profile of AM.

When withdrawal causes were analysed
separately, lack of efficacy accounted
for 14% of the discontinuations, with
no differences between CQ (incidence
rate of per 1,000 patient-years [IR]:
28.0 [IC 95%: 21-37]) and HCQ (IR:
28.7 [IC 95%:16-6-49.5]). Previous
studies showed higher inefficacy-re-
lated discontinuation rates mainly for
HCQ (2, 27). However, this observa-
tion might be biased due to the progres-
sive introduction of combined therapy
in RA, with an increasing tendency to
add a second or third DMARD after in-
itial treatment failure. Another possible
explanation is the intrinsic limitation of
our retrospective study that stems from
the fact that causes of discontinuation
might not be clearly stated in the medi-
cal records and thus classified as other
reasons of discontinuation.

Adverse events were the main cause of
AM discontinuation, occurring in ap-
proximately 50% of the cases, with a
slightly greater proportion of patients
ending treatment for NOAE compared
to OAE. As stated above, NOAE and
OAE behaved differently overtime.
While the former showed an acceler-
ated phase during the first year, the
latter maintained a more stable rate of
discontinuation over time (median dis-
continuation almost 16 years), support-
ing different mechanisms for different
adverse events.

NOAE accounted for 54.5% of AE-
related discontinuations, with gas-
trointestinal symptoms as the main
cause, followed by neuro-psychiatric
problems, skin reactions, and a small
number of other causes. This percent-
age seems to be higher than that re-
ported in other studies (2, 21, 28), but
the differences might be attributable to
the different methodologies employed,
given that the characteristics of NOAE
were similar.

Most of them were slight and transient,
recovering soon after discontinuation
of the drug, and a tendency to a slower
recovery of ear, nose and throat, and
muscular problems (data not shown).
Half the patients switching from CQ to
HCQ were able to maintain long-term
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treatment with the latter. Although it has
been suggested that there were differ-
ences in toxicity between AM (2, 27),
we did not find statistical differences
between CQ and HCQ in relation to
NOAE-related discontinuations (inci-
dence rate per 1,000 patient-years [IR]
of: 54 [IC 95%: 44.7-66-3] for CQ and
72 [IC 95%: 51.8-102.6] for HCQ). In
our patients, exposure to one antima-
larial followed by a second exposure to
other antimalarial was associated with
a higher probability to develop NOAE,
probably reflecting common mecha-
nisms of toxicity. As expected, age was
associated with NOAE discontinuation
(26,29).

Development of OAE was another
important cause of discontinuation in
our study. A definitive retinal toxicity
was confirmed in 9 patients when dis-
continuations were analysed by an ex-
pert ophthalmology team, representing
1.03% of the treatments, with no differ-
ences between AM utilisation (2). This
percentage is slightly higher than that
observed in some studies (2, 4, 26, 30-
33), but similar to that reported in oth-
ers (21,28,33-36). Discrepancies might
be influenced by the greater use of CQ
in our study, the intrinsic differences of
each cohort, and/or different end points
and analyses employed in each individ-
ual study. All the patients with defini-
tive retinal toxicity received the AM at
conventional doses (250 mg/day for CQ
and 400 mg/day for HCQ) (26).

Eight of the definitive retinal toxicity
cases were detected in the initial stages
of retinal toxicity without clinical reper-
cussion; unfortunately, one of the pa-
tients suffered a significant decrease in
visual acuity. This patient had SLE and
had received CQ for 78 months at a dose
of 3.35 mg/kg/day. As showed by other
authors (33, 36), definitive retinal toxic-
ity increases over time. However, one of
the cases reported here appeared in the
first two years following the initiation of
the treatment, and half of the remaining
cases occurred in the first five years.
The rest of discontinuations related
to OAE, 101, were due to ophthal-
mologic problems that are not usu-
ally considered a cause for compulsory
AM discontinuation, with a higher risk
for CQ than for HCQ, in accordance

with Avifia-Zubieta (2). These find-
ings included: asymptomatic AM-cor-
neal-deposits, unilateral non-persist-
ent scotomas, or age-related macular
disease. This result raises the question
on the adequacy of drug discontinua-
tion in those patients of our cohort that
presented with ocular findings that are
generally considered as non-related to
serious retinal toxicity.

Other causes, accounting for a third
of all discontinuations, included other
common situations that occur with non
selected patients in real-life conditions.
These causes included fear or refusal
to take the medication, pregnancy, and
age-related eye comorbidity, mostly
cataracts and macular disease. The lat-
ter probably reflects the intrinsic dif-
ficulties of managing the safety of pa-
tients when an eventual loss of vision is
present in the equation.

On the one hand, our results suggest
that AM have a good safety profile. On
the other hand, the potential for an unu-
sual but serious ophthalmologic toxici-
ty creates two different challenges. The
first is the need to perform specific, pe-
riodical, ophthalmologic examinations
in order to detect early signs of retinal
toxicity (37-38). Our findings reveal
that performing at least yearly exami-
nations helps to identify early retinal
damage in order to avoid the possibility
of visual loss. Moreover, in accordance
with other authors, we detected early
cases of retinal toxicity (26, 33, 36, 39)
in patients using the recommended AM
doses (26). These results might warn
against recent recommendations tend-
ing to either loosen the follow-up sys-
tem or to start eye examinations after
five years of AM treatment (17, 19).
The second challenge is to avoid AM
discontinuation in a number of patients
with good response that develop either
non-significant AM-related toxicity in
ophthalmologic examinations, aged-re-
lated visual problems or fear to take the
medication. These causes of AM dis-
continuation accounted for more than a
third of the total causes of discontinu-
ations in our setting, thus emphasising
the need for a team-based approach that
includes ophthalmologists, clinicians
and the patients themselves, in order
to decrease the number of unnecessary
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AM discontinuations. This is particu-
larly important, given the higher toxic-
ity potential of alternative treatments.
In conclusion, this work provides a
better knowledge of the causes and
risk factors associated to antimalarial
drug discontinuation. Furthermore, it
stresses the need for a more individual-
ised monitoring system to predict and
detect early AM-related retinal toxici-
ties, in order to increase the safety and
quality of care of AM patients.
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