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therapy

Hydroxychloroquine in SLE:  
old drug, new perspectives
Thomas Dörner

antimalarial agents have long been used in the treatment of autoimmune 
diseases, despite uncertainty regarding the exact mechanisms underlying 
their various effects. growing evidence that these drugs offer protection 
from major infections could stimulate more research into these 
mechanisms, with possible implications for therapy.

Chloroquine, together with its hydroxyl 
derivative hydroxychloroquine, was ini-
tially used as an antimalarial agent, but is 
also useful in the treatment of auto immune 
diseases such as rheumatoid arthritis and 
systemic lupus erythematosus (sle). Chloro-
quine and hydroxychloroquine are approved 
for the treatment of sle and have been shown 
to reduce the frequency of disease flares (par-
ticularly of lupus nephritis), contribute to the 
maintenance of remission, prolong the onset 
of disease and reduce the risk of complica-
tions.1–5 Beyond their immunomodulatory 
effects in sle, these agents have also been 
shown to protect against thrombotic events,2 
improve glucose and lipid profiles, and 
prevent renal damage,6 apparently resulting 
in reduced cardiovascular risk, for which sle 
is an independent risk factor. ultimately, an 
increased rate of survival has been reported 
in sle patients taking antimalarial agents.3,4

antimalarial agents are inexpensive, espe-
cially compared with treatments used more 
recently in sle patients, and also have a good 
overall tolerability profile, with the excep-
tion of a risk of retinal toxicity. to date, anti-
malarial agents have not been reliably linked 
to an increased incidence of infections as 
has been known to occur with use of other 
immunosuppressive drugs. in this context, 
and surprisingly, a recent nested case–control 
study aiming to identify factors predictive of 
infectious complications7 reported that sle 

patients treated with antimalarial agents had 
a lower risk of major infections (odds ratio 
[or] 0.06, 95% Ci 0.02 –0.18), whereas pred-
nisone treatment (or 1.12, 95% Ci 1.04–1.19) 
and lung involvement (or 4.41, 95% Ci 1.06–
18.36) increased this risk. interestingly, the 
median dose of prednisone in patients with 
major infections was 7.5 mg per day, and each 
10 mg per day dose increase led to an 11-fold 
increase in infection risk. Cyclophosphamide 
exposure and overt lupus nephritis were not 
associated with enhanced infection risk in 
this study, probably because an insufficient 
number of patients was included.

although this study by ruiz-irastorza 
and colleagues7 was limited by the inclusion 
of only 83 cases of sle and 166 controls, it 
did show that the risk of major infections is 
16 times lower in patients treated with anti-
malarial agents than those who were not. 
this effect of antimalarials is consistent with 
observations from two previous studies in 
sle.4,8 one retrospective study of patients 
with lupus nephritis identified a lower fre-
quency of infections among patients pre-
viously treated with antimalarial agents.4 
another study in patients with sle8 found 
that hydroxychloroquine treatment led to a 
lower risk of major infections, giving an or 
of 0.05 (95% Ci 0.01–0.23); this is compar-
able to that of the study by ruiz-irastorza 
and colleagues7 which was partly corrected 
for disease activity.

although prospective studies are needed 
to confirm these data, an assessment of 
the value of antimalarial agents, especially 
hydroxychloroquine, requires a re- evaluation 
of their underlying mechanisms of action. 
Beyond their benefits of clinical prevention 
of lupus flares, increased patient survival, 
prevention of severe organ damage, throm-
bosis and bone mass loss, and possible use 
in pregnant patients, indicators for reduced 
major infections might shed new light on 
anti malarial agents as a ‘magic thera peutic 
bullet’. most note worthy, a similar reduction 
in infections with hydroxychloroquine use 
has been observed in patients with rheuma-
toid arthritis, which suggests that the reduc-
tion of in fections might not be restricted  
to sle.9

usually, a key factor in considering 
immuno suppressive therapy for the treat-
ment of patients with sle is a substantially 
increased risk of infections. immuno-
suppressive drugs, most notably steroids, 
as well as sle activity, the presence of lupus 
nephritis or low serum complement levels 
have all been shown to increase the rate of 
infections. although the intimate inter-
relationship between disease activity and 
choice of therapy intensity is critical in 
systemic autoimmune disease, one rule of 
clinical practice says that intensive therapy 
in patients with very active disease increases 
the risk of infections. How are antimalarial 
agents able to break this rule?

even if the data by ruiz-istorza et al.7 can 
be confirmed in clinical prospective studies, 
we are still left with uncertainty about the 
unique underlying immunomodulatory and 
anti-infective effects of antimalarial agents. 
originally used as antiparasitic agents, anti-
malarial drugs have also been shown to have 
antimicrobial effects,10 at least in vitro, against 
bacteria, such as Tropheryma whippelii, 
Staphylococcus aureus, Legionella pneumo
phila, Mycobacterium species, Salmonella 
typhi, Escherichia coli and Borrelia burg
dorferi, fungi,10 and viruses including Hiv, 
severe acute respiratory syndrome (sars) 
coronavirus and others.7,10 this remarkable 
combination of immunomodulatory effects 
and effects against a variety of microbes is 
noteworthy and indicates hitherto unknown 
pathways of immune intervention and 
pr otection, respectively.

two major concepts have been postu-
lated to explain the mechanisms of action  
of anti malarial agents. First, alkaliniza-
tion of phago lysosomes kills intracellular 
bacteria and fungi and, second, blockade 
of several steps of viral entry and protein 
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glyco sylation prevents the spread of vi ruses.10 
the anti bacterial and antifungal effects of 
an timalarial agents appear to be linked to 
interference with antigen presentation, which 
is mediated by pH-dependent iron depriva-
tion and by increasing the phagolyso somal 
pH; this ultimately leads to reduced immune 
system activation and inhibits the growth of 
intracellular organisms.10 moreover, the basic 
intracellular pH induced by anti malarial 
agents could have antiviral effects and result 
in the blockade of hydrolases and post-
translational modifications, including inhi-
bition of glyco sylation of newly synthesized 
proteins. notably, glyco sylation inhibition 
might lead to interactions of chloroquine 
with sugar-modifying enzymes or glycosyl-
transferases and could account for effects 
on a number of processes that are sialic-acid 
dependent, including intra cellular as well as 
extra cellular functions (for example, binding 
to surface receptors).

a third and rather appealing concept 
hypo thesizes that interference with innate 
immune activation, that is, by blocking 
toll-like receptor (tlr) 3, tlr7 and tlr9, 
could be responsible for a number of effects 
of antimalarial agents. thus, antimalarial 
agents can interfere with intracellular recog-
nition of nucleic-acid-binding by tlr7 and 
tlr9, which are harbored in intracellular 
compart ments and block the activation of 
interferon in sle. since tlr recognition is 
also involved in protection against infection, a 
tempting idea is that antimalarial agents lead 
to prominent tlr inhibition by ch anging the 
intracellular pH.

Despite reports of the valuable clinical 
effects of antimalarial agents in sle, we still 
need additional confirmation from clinical 
studies as well as more-detailed basic studies 
to decipher their mechanisms of action. since 
only about 40–50% of patients with sle are 
treated with antimalarial agents, the available 
data on these drugs demand reconsideration 
of their pleiotropic effects in sle patients 
where not contraindicated. ultimately, a 
better understanding of the individual effects 
of antimalarial agents could pave the way for 
innovative drugs that combine immuno-
modulatory and anti-infective potency, 
or that even provide new etiopathogenic 
insights into sle.
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Emotional disclosure in RA:  
does it work?
Joan L. Duda and Jet J. C. S. Veldhuijzen van Zanten

what is the psychological and clinical effectiveness of a home-based 
emotional disclosure intervention? results from a randomized, 
controlled trial of such an intervention in patients with rheumatoid 
arthritis could have implications for the future of therapeutic research 
and clinical practice.

the capacity to regulate emotions is pre-
dictive of perceived health in patients with 
rheuma toid arthritis (ra).1 negative emo-
tions, in particular stress, tend to exacer-
bate disease symptoms in this population. 
emotional disclosure is an intervention cen-
tered on the promotion of emotion regula-
tion and of confronting negative emotional 
experiences.2 Purposeful writing or talking 
about emotional topics is thought to lead to a 
more adaptive cognitive restructuring of the 
traumatic event or events in question. via 
such disclosure, the individual is expected to 
formulate a more co herent and meaningful 
sense of the stressful circumstances.3

Particularly within laboratory studies, 
support has been garnered for the effects of 
emotional disclosure on reductions in stress 
and on improvements in positive psycho-
logical outcomes, in both patient and control 
populations. Beyond these psycho logical 
effects, emotional disclosure is assumed to 
lead to physiological benefits and, specifi-
cally, is thought to have a role in enhancing 
immune function.

with the aim of testing this type of 
inter vention in a ‘real-world setting’, van 
middendorp et al.4 adapted an emotional 
disclosure protocol for implementation in the 
homes of patients with ra. oral disclosure 
was requested across four, short (15 minute) 
weekly sessions. the effects of the emotional 
disclosure intervention were compared with 
a time-management treatment, in which 
patients were asked to provide oral descrip-
tions of recent and upcoming activities. 
assessments were taken at baseline, and at 
1 week and 3 months postintervention. the 
primary outcome measure was psychological 
well-being, which was operationalized with 
respect to cheerful versus depressed mood, 
assessed by use of the impact of rheumatic 
Diseases on General Health and lifestyle 
questionnaire. no differential effect in the 
primary outcome measure emerged, and 
the two groups did not vary with respect 
to clinical outcomes. However, differences 
between the groups were observed over time 
with respect to indicators of physiological 
function ing, including urinary cortisol levels 
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therapy: hydroxychloroquine in sle: old drug, new perspectives
Dörner, T.

Nat. Rev. Rheumatol. 6, 10–11 (2010)

in the news and views article by Thomas Dörner in the January 2010 issue of Nature Reviews 
Rheumatology, the citation for reference number 7 was incorrect. The correct citation is: Ruiz‑irastorza, G. 
et al. Predictors of major infections in systemic lupus erythematosus. Arthritis Res. Ther. 11, R109 (2009).
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