Antimalarials for the treatment of rheumatic disease:

recent advances and future use

“...antimalarials remain an important therapeutic option for patients with
rheumatic disease. Further study is required to better elucidate their mechanism of
action and the etiology of ocular toxicity; by doing so, we may be able to optimize

antimalarial use in day-to-day practice.”
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Antimalarial medications chloroquine and
hydroxychloroquine (HCQ) have been used in
the treatment of a variety of rheumatic diseases
for more than 50 years [1]. First examined in the
treatment of rheumatoid arthritis (RA) and sys-
temic lupus erythematosus (SLE), antimalarials
continue to be used frequently in these as well
as other rheumatic diseases. This is despite the
fact we have seen a proliferation of newer, and
more advanced disease-modifying medications,
particularly in the last 15 years with the advent
of the biologic era. What is it about these medi-
cations that explain their enduring utilization?
The answer may be as simple as their favorable
benefit-to-risk ratio. As we explain, even in the
last few years alone, antimalarials have dem-
onstrated more and more potential ancillary
benefits with a very small risk of adverse effects.

HCQ and chloroquine are the most com-
monly prescribed antimalarials for rheumatic
disease. They are similar in structure, with a
hydroxyethyl group in HCQ in place of an ethyl
group in chloroquine [2]. They have a slow onset
of action, with an equally long half-life of 40 days.
The mechanism of action classically attributed
to antimalarials is an induction of a small rise in
the pH of cells, so called lysosomotropic action
(3); this prompts cell dysfunction including pro-
tein processing, an important immunological
event that has many downstream consequences,
particularly on the adaptive immune response.
They have also demonstrated negative effects on
avariety of proinflammatory cytokines [4]. More
recently, a potent effect of antimalarials has been
theorized focusing on the innate immune sys-
tem [5]. Toll-like receptors (TLRs) recognize and
bind foreign materials by recognizing pathogen-
associated molecular patterns on microbes that
do not require a great degree of specificity but
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typically allow discrimination from host tis-
sue. TLRs can be found on cell surfaces as well
as intracellularly. Intracellular TLRs, such as
TLR7, TLR8, and TLRY, recognize viral com-
ponents, but also have the ability to recognize
self nucleic acid components, which are com-
mon in autoimmune diseases, such as RA and
SLE [¢]. While the nucleic acid components
are usually found in the extracellular environ-
ment, they can be transferred inside the cell by
an interaction with an antigen-presenting cell.
This interaction can lead to an innate immune
response, including IFN-a., as well as further
activity of dendritic and B cells. Antimalarials,
through their lysosomotropic properties, may
prevent this interaction by inhibition of the
intracellular TLRs [7].

The common clinical uses of antimalarials
have long been established [s]. They have an
important role in the treatment of RA. They
have also been demonstrated to be an effective
treatment for cutaneous lupus and some of the
manifestations of SLE; perhaps more impor-
tantly, they have also been shown to prevent
more serious lupus disease activity and critical
organ involvement [9]. Antimalarials tradition-
ally play a role in the treatment of Sjogren’s syn-
drome, although recent evidence in the literature
is equivocal [10-14], and in cutaneous manifesta-
tions of a number of connective tissue diseases,
including dermatomyositis. While these roles for
antimalarials remain important and the back-
bone for their clinical use, a number of ancillary
benefits have come to the forefront in the last
few years.

There is growing recognition of the elevated
cardiovascular risk of patients with inflamma-
tory diseases, perhaps most evident with RA [s].
While the exact nature of this relationship
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remains incompletely understood, including
optimal treatment strategies, it is becoming
apparent that cardiovascular risk reduction may
become an important component of treatment
in rheumatology patients. Fortunately, there is
growing evidence demonstrating the positive
benefits of antimalarials in this area. A 2010
systematic review of nine smaller prospective
studies demonstrated a lipid-lowering effect
of antimalarials in patients with SLE, includ-
ing those requiring corticosteroids [15]. A 2011
study by Morris and colleagues reviewed 706 RA
patients on HCQ with a median duration of
nearly 2 years. They too demonstrated positive
benefits of HCQ on total cholesterol, low-den-
sity lipoprotein, high-density lipoprotein and
triglycerides [16]. Antimalarials also positively
affect glucose metabolism. Penn and colleagues
recently reported lower serum glucose rates in
RA and SLE patients on antimalarials [17] and
previous studies have also demonstrated a reduc-
tion in diabetes incidence [18]. Furthermore,
there is growing evidence of an overall protective
effect for cardiovascular events for those patients
on antimalarials. A 2011 study demonstrated a
72% risk reduction of cardiovascular events in
RA patients on HCQ for more than 3 years
compared with those never on HCQ and less
than 3 years [19]. A 2012 case—control study by
Yang and colleagues showed a marked protective
effect of cardiovascular events for SLE patients
on HCQ compared with SLE patients not on
HCQ. Traditional cardiovascular risk factors
were not found to play a significant role in this
small study [20].

As we continue to learn about the grow-
ing ancillary benefits of antimalarials for our
patients, the information on the safety of anti-
malarials also continues to broaden. A 2010 sys-
tematic review by Ruiz-Irastorza and colleagues
demonstrated an overall low rate of adverse
events, usually mild in nature [15]. The great-
est concern for antimalarial use is its poten-
tial retinal toxicity. While it remains poorly
understood why it occurs, recent studies sug-
gest the risk remains low. Wolfe and colleagues
reported an overall risk for definite retinal tox-
icity of less than 1%, and even less for those
patients whose exposure was less than 7 years
duration or a 1000 g cumulative dose [21]. New
recommendations by the American Academy
of Ophthalmology have brought changes to
previous screening guidelines [22]. Annual ocu-
lar monitoring is not routinely recommended
until 5 years of drug exposure due to the small
risk of toxicity demonstrated in Wolfe’s study.

Int. J. Clin. Rheumatol. (2012) 7(3)

It is also now recommended that all patients
undergo some form of objective testing, such as
spectral domain-optical coherence tomography,
fundus autofluorescence or multifocal electro-
retinogram, in addition to traditional subjective
exams and automated threshold visual fields.
This is despite the admission that the sensitiv-
ity and specificity of these tests to detect toxicity
remains unclear and requires further study. In a
2011 paper, the same lead author recommends
that a low threshold is required to detect toxic-
ity with these objective tests and where possible,
consideration to use more than one modality
may be preferable [23]. The use of an Amsler
grid is no longer recommended, primarily due
to a perceived lack of patient understanding and
ability to recognize subtle changes.

A final comment is warranted on the safety
of antimalarials 77 utero. The 2010 review by
Ruiz-Irastorza and colleagues demonstrated no
ocular toxicity or malformations in 275 reported
cases across ten studies examining antimalarial
use in pregnancy for both RA and SLE [15]. A
2011 review by Abarientos and colleagues dem-
onstrated HCQ has no effect on the rate of
live birth, spontaneous abortion, prematurity
and no other safety issues were identified [24].
Furthermore, no use or withdrawal of HCQ
during pregnancy leads to higher lupus disease
activity, which in itself can have deleterious
effects on pregnancy [24]. A second 2011 study
by Osadchy and colleagues reviewed the risk of
ocular toxicity in 12 studies, including 588 off-
spring of mothers on antimalarials. Again, no
fetal ocular toxicity could be identified [2s].

In conclusion, antimalarials remain an
important therapeutic option for patients with
rheumatic disease. Further study is required to
better elucidate their mechanism of action and
the etiology of ocular toxicity; by doing so, we
may be able to optimize antimalarial use in day-
to-day practice. Regardless, despite newer and
more potent therapeutic options, they continue
to be a mainstay of treatment and will likely
remain that way for many years to come.
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