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Hydroxychloroquine and lupus flare: a 
good drug, but we need to do better
Mary K Crow    ,1 Kyriakos A Kirou2

Most rheumatologists are well aware of 
the 1991 landmark study from the Cana-
dian Hydroxychloroquine Study Group 
that reported results from a prospective 
randomised, double- blind study in which 
hydroxychloroquine (HCQ) was either 
continued or discontinued in patients with 
systemic lupus erythematosus (SLE) that 
were clinically stable for at least 3 months, 
although with significant disease activity 
(mean SLE Disease Activity Index 
(SLEDAI) 7.9 and 8.7, respectively).1 The 
study was small, including 25 and 22 
patients in the two groups, but the message 
was clear: over 6 months, a clinical flare 
(new or worse disease manifestations) 
occurred 2.5 times more frequently in the 
group that discontinued HCQ. Follow- up 
for three additional years demonstrated a 
57% reduction in major flares (including 
cases of lupus nephritis and vasculitis) for 
those continuing HCQ, although this was 
not statistically significant due to the small 
number of study subjects.2 The rationale 
for the study reflected the concerns of 
patients and physicians regarding the 
potential toxicities that might be associ-
ated with long- term use of that agent. At 
least in part as a consequence of the Cana-
dian study, HCQ, first approved for treat-
ment of SLE by the US Food and Drug 
Administration in 1955, is now the foun-
dational therapy for nearly all patients 
with SLE. HCQ is generally considered a 
safe and effective medication in SLE.3 
Retinal damage is arguably the most signif-
icant toxicity of the drug and increases 
with cumulative exposure to HCQ. It is 
rare in the first 5 years of treatment (≤1%) 
but increases substantially after 16–20 
years (8%–20%).4 Risk factors, besides 
cumulative dose, include high daily dose 
relative to body weight, reduced renal 
function, older age, high body mass index 
and use of tamoxifen.4 5 New recommen-
dations have suggested a decrease of HCQ 
daily dosage to ≤5 mg/kg of actual body 

weight.5 Of note, measuring blood levels 
of HCQ may help detect non- adherence 
and may predict both efficacy and retinal 
toxicity.4–11 Assessing the benefits versus 
risks of continuing or stopping HCQ 
therapy remains an important priority for 
patients, and defining the features of those 
who might sustain low disease activity or 
remission after discontinuation of that 
drug continues to be an issue for effective 
management of lupus disease.3–11

Guidance regarding the relative benefits 
and risks of continuing HCQ therapy in 
patients with SLE is presented in a new 
report based on data from the Systemic 
Lupus International Collaborating Clinics 
(SLICC) inception cohort.12 The SLICC 
investigators, a multinational group from 
33 clinical sites, studied 1460 patients 
initiating HCQ therapy from among 1711 
patients with SLE prospectively enrolled 
in the cohort from 1999 to 2019. The 
primary outcome of the study was time 
to the first of the following events indi-
cating a flare: need for augmented therapy 
(including HCQ, chloroquine, gluco-
corticoids, immunosuppressive drugs or 
biologics), increase of ≥4 in SLEDAI- 
2000 (2K) or hospitalisation for SLE. 
Treatment augmentation was the most 
frequent flare outcome measure in all 
groups, while hospitalisation rates were 
minimal. Flares of patients decreasing or 
discontinuing HCQ compared with those 
maintaining the initial dose (for an average 
of 1.7 years for the groups maintaining 
and discontinuing HCQ and 2.0 years for 
those decreasing HCQ) were retrospec-
tively analysed, and factors independently 
associated with flare were identified. 
Importantly, this large, multisite, multi- 
investigator study confirmed the general 
observation published in the original 
Canadian study, although with the HR for 
flare (1.56) in the discontinuation group 
compared with those who maintained 
HCQ somewhat less compelling than that 
reported in the 1991 study (table 1). As 
might be expected, the HR for flare in 
those reducing HCQ (1.20) was less than 
HR for flare in those discontinuing HCQ, 
perhaps suggesting that judicious tapering 
of the drug can successfully maintain a level 
of protection from flare. In all groups, use 

of glucocorticoids and immunosuppressive 
medications was associated with higher 
risks of flare. Asians (from South Korea) 
had a lower risk of flare if they reduced 
HCQ dose. Patients without a college or 
university education were significantly 
more likely to flare on discontinuation of 
HCQ, supporting the well- documented 
important contribution of socioeconomic 
factors to outcomes of patients with 
SLE.13–16 While a recent report suggested 
that patients with SLE aged ≥55 years- old 
who are in a low disease activity state 
(SELENA- SLEDAI scores of ≤4) may 
successfully discontinue HCQ without 
increased risk of disease flare,17 the SLICC 
group did not differentiate risk of flare in 
patients above or below age 50. The two 
studies also differed in that 36%–40% of 
SLICC patients had a SLEDAI- 2K score of 
≥4 and thus higher disease activity. SLICC 
patients of all ages with low lupus disease 
activity state (defined as SLEDAI- 2K score 
of <4 and prednisone dose of ≤7.5 mg/
day) or in remission (SLEDAI- 2K score of 
0 and no glucocorticoids or immunosup-
pressives in the last year) had lower flare 
rates as expected, but reduction or discon-
tinuation of HCQ also increased their flare 
risk. Most notably, the flare rates for all 
four patient groups were ≥30 flares/100 
person- years. The glass half empty inter-
pretation is that flare rates remain unac-
ceptably high for all groups, even when 
HCQ is maintained or only reduced.

While these new data support the utility of 
HCQ in reducing risk of flare, the study has 
important limitations that call for continued 
analysis of this and other cohorts.12 The 
SLICC cohort study benefits from access to a 
large number of patients but did not provide 
the reasons for tapering or discontinuing 
therapy and did not differentiate mild–
moderate from severe disease flares. The 
occurrence of clinical flares was ascertained 
only once per year, so uncertainties remain 
in the time to flare from the indicated time 
zero and whether mild flares might have 
been missed. Degree of drug adherence 
was not confirmed, and HCQ blood levels, 
a valuable measure of adherence, were not 
assessed.18–20

Nonetheless, the data support the value 
of HCQ in limiting flares that resulted in 
increased or (re)started HCQ, prednisone, 
immunosuppressive or biological agents, 
or increased SLEDAI- 2K scores by ≥4.

In addition to data indicating the bene-
fits of HCQ therapy with regard to flare, 
knowledge of the mechanisms responsible 
for the beneficial and harmful effects of 
HCQ can inform shared decision making 
in patient management. The benefits of 
HCQ have been traditionally attributed 

1Mary Kirkland Center for Lupus Research, Hospital for 
Special Surgery, New York, New York, USA
2Department of Medicine, Hospital for Special Surgery, 
New York, New York, USA

Correspondence to Professor Mary K Crow, Mary 
Kirkland Center for Lupus Research, Hospital for Special 
Surgery, New York, New York, USA;  crowm@ hss. edu

Editorial
 on M

ay 19, 2023 by guest. P
rotected by copyright.

http://ard.bm
j.com

/
A

nn R
heum

 D
is: first published as 10.1136/annrheum

dis-2021-221590 on 17 January 2022. D
ow

nloaded from
 

http://www.eular.org/
http://ard.bmj.com/
http://orcid.org/0000-0002-7881-2020
http://ard.bmj.com/


304 Crow MK, Kirou KA. Ann Rheum Dis March 2022 Vol 81 No 3

Editorial

to its capacity to alkalinise intracellular 
lysosomes, limiting antigen- presenting cell 
function.21 As the contributions of endo-
somal toll- like receptors (TLRs) in driving 
production of type I interferon and B- cell 
differentiation have gained support as key 
components of lupus pathogenesis, HCQ- 
mediated alkalinisation of those endo-
somal TLRs (primarily TLR7, 8 and 9) is 
assumed to be an important contributor 
to efficacy in SLE.10 11 22 23 Recent investi-
gation of the functions mediated by HCQ 
has extended understanding of its benefi-
cial and harmful effects (figure 1).23–27

As weak bases, HCQ and chloroquine, 
derivatives of 4- aminoquinoline, accumu-
late in intracellular acidic endolysosomes 
and neutralise their pH, potentially altering 
protein processing and antigen presentation 
on major histocompaticility complex (MHC) 
class II molecules and inhibiting TLR signal-
ling and the resultant production of type I 
interferon, proinflammatory cytokines and 
differentiation of autoantibody- producing 

B cells.23 25 26 Beyond its effects on endo-
somal pH, HCQ directly binds to nucleic 
acids, favouring binding to the guanosine–
cytosine- rich sequences in the major groove 
of DNA and thereby potentially blocking the 
interaction of DNA with TLR9.24 27 Simi-
larly, HCQ can bind RNA, inhibiting activa-
tion of RNA- sensing TLR7 and TLR8. The 
observed inhibition of cytokine secretion by 
HCQ may be attributable to its Golgi alka-
linisation, impairing protein secretion.25

The potential for patients treated with 
HCQ to experience toxicity from that 
drug is primarily a function of daily dose, 
reflected in blood levels, and duration 
of treatment.25 For patients treated with 
HCQ for less than 5 years, it would appear 
that the mechanisms that abrogate produc-
tion or secretion of type I interferon and 
other cytokines and are purported to limit 
antigen presentation are likely to outweigh 
the mechanisms that contribute to the 
toxicity of HCQ, most notably those that 
may impact vision. The risk of retinal 

toxicity is estimated to be <2% in the first 
10 years in patients taking HCQ of 5 mg/
kg of their actual weight.5 25 Many of the 
toxicities attributable to HCQ may involve 
its inhibition of autophagy.28 Efficient 
autophagy contributes to degradation and 
clearance of cell organelles, and impaired 
autophagy can result in accumulation of 
damaging intracellular and extracellular 
aggregates. HCQ may initiate retinal 
damage by binding to melanin in retinal 
epithelium, inducing intracellular accu-
mulation of lipofuscin (lipid- containing 
material derived from lysosomes) by 
inhibiting autophagy, followed by damage 
to photoreceptors.25 28 29 Cardiac toxicity 
leading to conduction abnormalities and 
toxic myopathy may also occur and, like 
the ocular manifestations, appears to be 
dose related. In cardiac myocytes, HCQ’s 
capacity to alkalinise lysosomal contents 
can inhibit enzyme function and can result 
in accumulation of phospholipids that are 
not properly degraded, with generation 
of lipid bodies.25 30 Skin pigmentation at 
sites of bruising may be a result of HCQ 
promoting accumulation of cell debris, 
including melanin, followed by stimula-
tion of melanogenesis.

As is the case for any discussion of 
disease management with patients, knowl-
edge of the benefits of HCQ as well as 
potential for harm should be based on the 
most reliable data available. The study of 
the SLICC cohort confirms the impact of 
HCQ therapy on reducing risk of lupus 
flare and provides data that can inform 
discussions between patients and physi-
cians. Knowledge of the drug’s molecular 
mechanisms, particularly those consistent 
with current concepts of lupus patho-
genesis, supports the case for inclusion 
of HCQ in therapeutic regimens. There 
is clear benefit in the setting of relatively 
modest risks, but those risks increase 
with duration of therapy. The message 
to patients will remain nuanced pending 
future research that might define biolog-
ical predictors of flare and for patients 
desiring tapering or discontinuation of 
HCQ. As the HRs for patients decreasing 
HCQ in the SLICC study were lower than 
for those discontinuing the drug, perhaps 
judicious tapering of HCQ, guided by 
monitoring of blood levels, might optimise 

Figure 1 Mechanisms of HCQ contributing to beneficial and detrimental effects. While additional 
research is required to fully elucidate the relevant mechanisms of HCQ, many of the proposed 
mechanisms, including direct binding to nucleic acids, alkalinisation of endosomal compartments, 
inhibition of endosome–lysosome fusion and Golgi alkalinisation, resulting in impaired secretion 
of proinflammatory cytokines, impact pathogenic mechanisms operative in systemic lupus 
erythematosus. Inhibition of autophagy, a cellular process responsible for degrading spent 
cellular components, can result in accumulation of intracellular and extracellular debris, leading 
to deposition of lipofuscin and damage to cells. In addition, HCQ binds to melanin, contributing 
to changes in skin pigmentation. cGAS, cyclic GMP- AMP synthase; HCQ, hydroxychloroquine; TLR, 
toll- like receptor.

Table 1 Incidence rates of first flare per 100 person- years for the HCQ reduction or discontinuation groups versus HCQ maintenance group with 
corresponding HRs for flare (in parenthesis) from analysis of the Systemic Lupus International Collaborating Clinics cohort12

All patients Low activity Remission No low activity

Reduce HCQ 40.0 vs 31.9 (1.20) 37.5 vs 27.8 (1.32) 26.2 vs 13.2 (2.14) 43.9 vs 39.8 (1.04)

Discontinue HCQ 41.3 vs 30.0 (1.56) 35.5 vs 26.6 (1.62) 24.7 vs 12.2 (2.77) 53.6 vs 36.4 (1.6)

HCQ, hydroxychloroquine .
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the flare reduction benefits of HCQ while 
minimising risk of dose- related toxicities. 
Addressing barriers to care attributable to 
socioeconomic circumstances and limited 
educational opportunities might also 
improve compliance, reduce likelihood of 
flare and improve disease outcomes.

Perhaps the most striking and instruc-
tive message from the SLICC cohort study 
is that even in the context of continued 
HCQ therapy, flares are unacceptably 
high. The lupus research community has 
its marching orders, pointing to the need 
for improved understanding of under-
lying pathogenic mechanisms, therapeutic 
target identification, and development of 
effective and safe therapeutics that might 
ultimately surpass the benefits of HCQ.
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