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Comparative study of efficacy and safety of hydroxychloroquine and
chloroquine in polymorphic light eruption: A randomized, double-blind,
multicentric study
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ABSTRACT

Background: Polymorphic light eruption is the most common photodermatosis characterized by nonscarring, pruritic,
erythematous papules and plaques. Aim: To evaluate the efficacy and safety of hydroxychloroquine in comparison
with chloroquine in patients suffering from polymorphic light eruption. Methods: This was a randomized, double-blind,
comparative, multicentric study conducted at two centers. This study enrolled 68 (58.1%) males, 49 (41.8%) females whose
ages ranged from 18—73 years and average weight was 57.89 + 8.27 kg. A total of 117 patients were enrolled in the study.
Out of 117 patients, 63 patients were randomized to receive hydroxychloroquine tablets 200 mg twice daily for the first month
and 200 mg once daily for the next month. Similarly, 54 patients were randomized to receive chloroquine tablets 250 mg
twice daily for the first month and 250 mg once daily for the next month. The total duration of therapy for both the study arms
was two months. The severity and frequency of burning, itching, erythema and scaling were evaluated at predetermined
intervals (at baseline, after four, eight and 12 weeks of therapy). Results: A significant reduction in severity scores for
burning, itching, and erythema was observed in patients treated with hydroxychloroquine than with chloroquine (P < 0.05).
However, hydroxychloroquine was as good as chloroquine in reducing severity of scaling at the end of the study evaluation
(P =0.229). The good to excellent response was reported by 68.9% of the patients who received hydroxychloroquine and
by 63% of the patients who received chloroquine. The adverse events reported were mild to moderate and none of the
patients reported any serious adverse events or ocular toxicity in this study. Conclusion: Hydroxychloroquine was found
to be significantly more effective than chloroquine in the treatment of polymorphic light eruption and can be used safely in
the dosage studied in such patients with little risk of ocular toxicity.

Key Words: Hydroxychloroquine, Photodermatosis, Polymorphic light eruption

INTRODUCTION

Polymorphic light eruption (PLE), first described in 1817
by Robert Willan, is the most common of idiopathic
photodermatoses."lltisanacquired disorder characterized as
an intermittent, transient, delayed response after ultraviolet
(UV) light exposure that results in an abnormal cutaneous
response. The cutaneous response has been described

as nonscarring, pruritic, erythematous papules, vesicles
or plaques on light-exposed skin.?* Other presentations
include vesiculobullous, hemorrhagic, erythema multiforme-
like and insect bite-like in appearance.

For the majority of patients with PLE, the rash is mild and
self-limiting and quickly settles within a few days of sun
avoidance. The proportion of people with PLE who seek

Leprol 2008;74:18-22.
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medical attention is estimated to be less than 26%, although
this still represents a large proportion of patient population.
Treatment may be prophylactic or suppressive and depends
on the severity of the disease and the patient’s choice."

Topical sunscreens have been the mainstay of treatment
for PLE. However, many patients remain seriously
inconvenienced because the condition is frequently not
controlled. Psoralen photochemotherapy (PUVA)®7 and
ultraviolet (UV-B) radiation therapy that were introduced
as prophylactic treatments are not always suitable or
effective. Another therapy, 4-aminoquinolone-chloroquine,
has been used with some apparent efficacy but its tendency
to cause cumulative ocular toxicity is its major drawback.®!
Hydroxychloroquine sulfate (HCQS) however, may be less
oculotoxic and more suitable for repeated treatment.
The preventive efficacy of hydroxychloroquine in PLE has
been demonstrated in a placebo-controlled trial showing
reduction in eruption.”’ Short-term treatment courses
with hydroxychloroquine seem to be well-tolerated with
minimized risk of ocular lesions./*!?

The objective of the present study is to evaluate the efficacy
and safety of hydroxychloroquine in comparison with
chloroquine in patients with polymorphic light eruption.

METHODS

This was a randomized, double blind, comparative study
conducted at the Dermatology departments of Seth G. S.
Medical College and King Edward VII Memorial Hospital,
Mumbai and at the Bangalore Medical College and Victoria
Hospital, Bangalore. Male and female patients, = 18 years
who were willing to give informed consent and who agreed
for regular follow-up were included in the study. As photo-
testing facilities were not available, the diagnosis of PLE
was done based on taking detailed medical history and the
presence of clinical signs and symptoms that included the
presence of itchy, erythematous papules or plaques on sun-
exposed areas. Medical history was taken to rule out all
external (topical) or internal (drugs) photosensitizing causes.
Patients with a history of allergy to pollens or plants were
also excluded. Morphologies that were taken as compatible
with PLE were micropapules, papules and plaques. Patients
with morphology suggestive of phototoxicity or photoallergy
were also excluded. Skin biopsy was done in diagnostically
difficult cases to confirm the diagnosis of PLE and to rule
out photoallergic dermatitis. The presence of spongiosis
was taken as a histopathologic parameter for the diagnosis
of photoallergic dermatitis. Patients who had a history of

Indian J Dermatol Venereol Leprol|January-February 2008| Vol 74|lIssue 1

hypersensitivity to chloroquine or hydroxychloroquine or
any other related drug or with previous history of other
adverse effects with the study drugs were excluded from the
study. Patients showing any significant clinical or laboratory
abnormality such as abnormal liver or kidney function or with
retinal or visual field changes noted during the screening
visit were excluded from the study. Patients who were
receiving cardioactive therapy, pregnant or lactating women
and female patients with abnormal amenorrhea were not
recruited in this study. All eligible patients provided their
informed consent prior to participating in this study. The
study was approved by the institutional ethics committees
of each of the participating centers.

Atotal of 117 patients eligible for the study were randomized
in two treatment arms. The patients were randomized using
computer-generated randomization codes. The first group
received hydroxychloroquine tablets 200 mg twice daily for
the first month and 200 mg once daily for the next month.
Similarly, the second group received chloroquine tablets
250 mg twice daily for the first month and 250 mg once
daily thereafter for the next month. The total duration of
therapy for both study treatments was two months. The
patients were followed up one month after completion of
therapy. To ensure that the study was blinded, both the
drugs were formulated as tablets of the same color, size
and shape. The total number of tablets to be administered
for the entire duration of therapy to each patient was also
similar for both the treatment arms. No other concomitant
medicine (including sunscreens) that could impact the skin
lesions were allowed. However, patients were advised to
avoid sunlight as much as possible.

Efficacy was assessed in those patients who had received
at least one month of therapy with either drug. Severity of
burning, itching, erythema and scaling were evaluated at
predetermined intervals (at baseline, after four, eight and
12 weeks of therapy). Severity was evaluated using a 3-
point scale. Severity was graded as 0 = none, 1 = mild,
2 = moderate and 3 = severe. Based on these scores, a
subjective response was reported by the investigators as
excellent (complete resolution of all symptoms), good (if
there was resolution of more than two symptoms), poor
(if there was a fall in baseline symptom scores with or
without resolution of symptoms and if the patient could
not be categorized as an excellent or good responder) and
unsatisfactory (if there was no change or worsening of signs
and symptoms as compared to the baseline).

Any patient who had received at least one dose of the study
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medication was evaluated for safety. The adverse signs
and symptoms reported by the patients were recorded in
the case record forms. The incidence, severity and causal
relationship of the adverse events to the study medication
were reported in the case record forms. Also, all the
laboratory evaluations like complete blood count (CBC) and
blood biochemistry were repeated at the end of 12 weeks
to assess any significant changes in laboratory parameters
due to the study drugs. For comparing the efficacy of these
treatments, statistical Wilcoxon signed rank test was used
and P < 0.05 was considered to be statistically significant.

RESULTS

Demographic characteristics

A total of 117 patients were studied, of whom, 63 received
hydroxychloroquine and 54 patients received chloroquine.
Out of the 63 patients treated with hydroxychloroquine,
61 patients completed the trial. One patient was lost to
follow-up and one patient was withdrawn from the study
as a result of protocol violation. This study recruited 68
(58.1%) males and 49 (41.9%) females in the age range of 18
to 73 years with an average weight of 57.89 = 8.27 kg. The
baseline demography of two treatment groups reported no
significant difference [Table 1]. The commonly involved sites
for PLE were the neck, forearm, face, hands and arms.

Efficacy evaluation

The efficacy of the individual treatment was evaluated at the
end of 12 weeks for changes in severity of burning, itching,
scaling and erythema from the baseline. Statistical analysis

Table 1: Demographic data

Parameter Hydroxychloroquine Chloroquine All patients
n =63 n=>54

Males 36 (57.1%) 32 (59.25%) 68 (58.1%)

Females 27 (42.8%) 22 (40.74%) 49 (41.8%)

Avg age (years) 37.92 38.57 38.22
Avg wt (kg) 57.68 58.35 57.99 + 8.27
Duration of illness
< 6 months 42 34 76
6-12 months 5 9 14
12-24 months 4 5 9
> 24 months 12 6 18
Sites involved
Neck 50 45 95
Forearm 43 29 72
Face 39 36 75
Hand 23 10 33
Arms 19 14 33
Feet 2 4 6
Others 5 4 9
20

using the Wilcoxon signed rank test reported significant
(P < 0.0001) decreases in severity of burning, itching,
erythema and scaling for both the treatment arms at the
end of 12 weeks [Table 2]. A greater number of patients
in the chloroquine group reported moderate to severe
burning, itching and erythema at the end of 12 weeks
than in the hydroxychloroquine group. However, moderate
to severe scaling was reported to a greater extent in the
hydroxychloroquine group than in the chloroquine group.
Table 3 and Figure 1 show the percentage distribution of
patients before and after therapy in both treatment arms.

The two treatments were compared for their severity of
symptoms at the end of 12 weeks using the Wilcoxon signed
ranked test for difference in their efficacy. The reduction
in severity scores for burning, itching and erythema was
significantly more in the hydroxychloroquine group as
compared to the chloroquine group (P < 0.05). However,
chloroquine was as good as hydroxychloroquine in reducing
scaling severity (P = 0.229).
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Figure 1: Percentage distribution of patients based on the severity
of symptoms before and after therapy in both treatment arms
HCQ - hydroxycholorquine, CQ - chloroquine, BB - burning
baseline, BE - burning end, IB - itching baseline, IE - itching end,
EB - erythema baseline, EE - erythema end, SB - scaling baseline,
SE - scaling end.

Table 2: Mean fall in severity of scores

Mean scores P value
Severity HCQ base HCQ end CQ base CQend HCQ end
vs CQ end
Burning 2.619 0.5902* 2.704  0.7407* 0.0493
(£ 0.069) (+ 0.082) (+0.062) (+ 0.095)
Itching 2.714 0.6066* 2.704  0.8889* 0.0007
(£ 0.0616) (+ 0.099) (+ 0.068) (+ 0.101)
Erythema  2.286 0.4262* 2.389  0.5556* 0.0198
(£ 0.097) (+0.088) (+0.093) (+ 0.101)
Scaling 1.889 0.3607* 2.056  0.4074* 0.229 (NS)
(£ 0.104) (£ 0.081) (+0.122) (+ 0.097)

HCQ - Hydroxycholorquine, CQ - Chloroquine, *= Statistically significant as
compared to baseline (P<0.0001), NS = Nonsignificant
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Table 3: Percentage distribution of patients with moderate
to severe symptoms at the end of therapy in both treatment

arms
Symptom Hydroxychloroquine Chloroquine
n =61 n=>54
Baseline End Baseline End
n (%) n (%) n (%) n (%)

Burning

Moderate-severe 59 (96.7) 5(8.2) 54 (100) 6 (11.1)
ltching

Moderate-severe 60 (98.3) 9 (14.8) 53 (98.14) 10 (18.5)
Erythema

Moderate-severe 51 (83.6) 5 (8.2) 48 (88.8) 6 (11.1)
Scaling

Moderate-severe 44 (72.13) 5 (8.2) 40 (74.07) 3 (5.6)

The complete resolution of all the symptoms was reported
by 27 (44.3%) patients treated with hydroxychloroquine and
by 15 (27.8%) patients treated with chloroquine. There were
15 (24.6%) patients who reported complete resolution of
two or more than two symptoms in the hydroxychloroquine
group and 19 (35.2%) patients in the chloroquine group.
Hence, good to excellent responses were reported by
68.9% of the patients who received hydroxychloroquine and
by 63% of the patients who received chloroquine. There
were more poor responders on chloroquine therapy than
on hydroxychloroquine (31.5 vs 26.2% on chloroquine and
hydroxychloroquine respectively). Three patients responded
unsatisfactorily in both treatment groups. These patients
reported no change in the signs and symptoms scores from
the baseline [Figure 2].

Safety Evaluation

Safety evaluation data [Table 4] was available for all the
patients who participated in the study. Overall, 11 patients
reported adverse events during this study. None of the
patients reported any serious adverse events. Eight patients
in the hydroxychloroquine group and three patients in the
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Figure 2: Percentage responders in both treatment arms HCQ (n
=61), CQ (n = 54).
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chloroquine group reported adverse events. These events
were of mild to moderate intensity and subsided on their
own. No patients reported any changes in vision or ocular
disturbances. The two treatment groups did not report
any clinically significant changes in laboratory parameters
like erythrocyte sedimentation rate (ESR), serum glutamic
pyruvic transaminase (SGPT), serum bilirubin, random blood
sugar and serum creatinine.

DISCUSSION

Polymorphic light eruption is a highly prevalent
photosensitivity disorder, estimated to affect 11-21% of the
population in temperate countries.!'!l It is more common in
females and the etiology is uncertain although there is some
evidence of an immune basis. It is thought to be caused by
an immune reaction to a compound in the skin, which is
altered by exposure to ultraviolet radiation,!'>"! resulting
in an inflammatory rash. It is usually provoked not only
by short wavelength UV-B but also by longer wavelength
UV-A. There are wide-ranging treatments reported for this
very common and sometimes disabling photosensitivity
condition, indicating the challenges of its treatment.
Although phototherapy with or without the coadministration
of corticosteroids is widely used in PLE,'¥ some patients
require other treatment modalities. The antimalarial drugs
- chloroquine and hydroxychloroquine, have shown efficacy
in the treatment of PLE. Chloroquine however, has shown an
unacceptable risk of ocular toxicity that is believed to be a
result of its affinity for melanin. Comparative studies have
reported that hydroxychloroquine has a significantly lower
risk of causing ocular toxicity than chloroquine.!"!

The efficacy of hydroxychloroquine was evaluated in a four
months long, randomized, placebo-controlled study. The
researchers of this study found that oral hydroxychloroquine
significantly reduced the presence of rash in PLE patients as
compared to the placebo and was tolerated well by all the
patients treated with this drug.”

The present study is the first randomized, double blind
comparison of hydroxychloroquine and chloroquine in
patients with polymorphic light eruption. The patient
population in this study was uniformly distributed with

Table 4: Adverse events

Adverse event Hydroxychloroquine

No. of patients (%)

Chloroquine
No. of patients (%)

Hyperpigmentation 5 (7.9%) 2 (3.7%)
Vomiting 1 (1.58%) 0
Gastritis 2 (3.17%) 1 (1.85%)
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respected to age, sex, body weight and sites involved. The
majority of patients on this study were suffering from PLE
for less than or equal to six months. Patients received either
hydroxychloroquine or chloroquine for eight weeks and
were evaluated after 12 weeks for efficacy.

Consistent with literature reports,''® the results of our study
also confirmed that both the drugs are effective in reducing
the severity of the signs and symptoms of polymorphic
light eruption. A greater number of patients treated with
hydroxychloroquine reported complete resolution of all
signs and symptoms of PLE as compared to patients treated
with chloroquine [27 (44.3%) vs 15 (27.8%)] in our study. The
adverse events reported in our study were similar to those
reported in literature.'” Both the drugs were well-tolerated
by all patients and no patient discontinued the medication
due to adverse events. None of the patients reported
any ocular toxicity with hydroxychloroquine in our study
confirming its ocular safety as reported in literature."s!

Hence, hydroxychloroquine was well-tolerated with a
superior quality of response as compared to chloroquine.
Thus, hydroxychloroquine turns out to be a better option
for treating PLE and can be used much more frequently and
freely than chloroquine as chloroquine is more likely to
cause irreversible retinal damage.!"”!
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