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Hydroxychloroquine sulphate in the treatment of
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two dose regimens
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SUMMARY A controlled, double blind, parallel group, long term study of hydroxychloroquine
sulphate in the treatment of rheumatoid arthritis, comparing daily doses of 200 mg and 400 mg, is
described. The trial involved 54 patients with moderate disease activity who had not previously
received antimalarial drugs. Forty three patients completed the one year treatment. The groups
receiving different doses were homogeneous and did not differ in any of the 25 monitored
indicators. Both dose regimens were effective, and a significant reduction of disease activity was
observed after one year's treatment. Of the nine laboratory and 11 clinical indices of efficacy
monitored, no statistically significant differences were reported, but in the group of patients
treated with the 400 mg daily dose the number of side effects was three times greater. As there
have been no reports of retinopathy with hydroxychloroquine at daily doses of 200 mg the
effectiveness of this dose is of practical importance.

Hydroxychloroquine sulphate has been used for the
treatment of rheumatoid arthritis for more than 30
years. Clinical experience with this drug has been
presented in at least 250 publications, thus permit-
ting evaluation of its position in the treatment of
rheumatoid arthritis.

Hydroxychloroquine is one of the so-called dis-
ease modifying drugs (formerly called basic drugs,
long term effect drugs, second line antirheumatic
drugs) because its ability to suppress rheumatoid
arthritis activity has been repeatedly proved in
double blind studies against placebo. A decrease of
disease activity of at least 30% has been described in
up to 63% of patients.'
Most studies indicate that hydroxychloroquine is

slightly less effective than gold or penicillamine,
while its tolerance is substantially better than that of
the other two drugs.2 There are reports of combined
treatment with hydroxychloroquine and low doses
of cytostatic drugs,3 and combinations with gold,4
but the combination of hydroxychloroquine and
penicillamine did not produce good results.S The
most undesirable complication of hydroxychloro-
quine treatment is possible damage to the retina. It

has been proved beyond any doubt that the inci-
dence of retinopathy during hydroxychloroquine
treatment is much lower than with chloroquine in
equipotent doses.6 7 The development of retino-
pathy depends on the dose, especially the daily dose
rather than the cumulative dose.8 As the initial
stages of retinopathy are fully reversible the risk of
severe retinopathy at a daily dose of 400 mg is very
low. No retinopathy has been described with daily
doses of 200 mg hydroxychloroquine. As the role of
the cumulative dose in the incidence of retinopathy6
has not yet been fully explained it was necessary to
verify the clinical efficacy of hydroxychloroquine in
lower doses (200 mg daily), thus allowing long term
administration of the drug.
The purpose of this study was to compare the

efficacy of daily doses of 200 mg and 400 mg
hydroxychloroquine in patients with rheumatoid
arthritis.

Patients and methods

We carried out a controlled, double blind, parallel
group, long term clinical study.

Accepted for publication 30 Janaury 1989.
Correspondence to Professor K Trnavsky, Research Institute of PAT I E N T S E L E C TI 0 N
Rheumatic Diseases, Na slupi 4, 128 50 Praha 2, Czechoslovakia. We included patients with either definite or classical

542

 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/ard.48.7.542 on 1 July 1989. D
ow

nloaded from
 

http://ard.bmj.com/


Hydroxychloroquine sulphate in the treatment of RA 543

rheumatoid arthritis according to the American
Rheumatism Association criteria,9 with moderate
disease activity. No basic (disease modifying) treat-
ment had been administered for at least three
months, and the daily maintenance dose of cortico-
steroids did not exceed the equivalent of 10 mg
prednisone. Excluded were patients older than 75
years, children, pregnant women, patients with
severe disfunction of parenchymal organs, and
patients taking antimalarial drugs before the onset
of the study. Fifty four patients entered the study, of
whom 11 did not complete the one year treatment.
Thus results for 43 patients (36 women, seven men),
with a mean age of 51-3 years and average duration
of disease of 5-9 years, were evaluated statistically.

DOSAGE
We used hydroxychloroquine sulphate tablets
(Winthrop) and placebo tablets which were of
identical appearance, colour, weight, and packing.
Each patient was given one tablet of the active
substance in the morning, and in the evening took
another tablet from a second bottle so that one
randomly selected group of patients was taking a
second active dose of 200 mg hydroxychloroquine
while the other group was receiving placebo. Twenty
two patients received the 200 mg daily dose of
hydroxychloroquine and 21 patients the 400 mg
dose.

CLINICAL AND LABORATORY
INVESTIGATION
Each patient underwent a clinical, laboratory, and x
ray examination before treatment. Clinical monitor-
ing was carried out always by the same physician
once a month. Duration of the trial was 12 months.
Laboratory and x ray examinations were carried out
after 12 months' treatment, ophthalmological ex-
amination after six and 12 months.

INDICES OF TREATMENT EFFICACY
Pain at rest and on movement was assessed on a
visual analogue scale in millimetres. Duration of
morning stiffness, fatigue, consumption of analgesics,
grip strength, erythrocyte sedimentation rate, and
Lansbury's joint and systemic indices were evalu-
ated as percentages according to Lansbury's tables. 10
The Ritchie articular index was scored accordingly,
and, finally, there were also two functional tests-
namely, walking 20 metres and rising from a chair
six times, both measured in seconds.

LABORATORY EXAMINATION
We selected several immunological indices and
other laboratory indices, where the mutual correla-
tion and correlation with clinical x ray criteria could

contribute to the study of second line antirheumatic
drugs. We monitored the rheumatoid factor titre by
the latex fixation test, immunoglobulins were deter-
mined in g/l, E rosettes (T lymphocytes) in percen-
tage, sulphydryl groups in jAmol/l, and erythrocyte
sedimentation rate in mm/h.
Plasma concentrations of hydroxychloroquine

were determined during the last month of treatment
before administration of the morning dose and twice
more at one hourly intervals using high pressure
liquid chromatography.

x RAY EXAMINATION
The upper and lower extremities were x rayed
before and after one year's treatment in a standard
manner, the progression of the disease being assessed
by the methods of Sharp et all' and Amos et al. 12

RECORDING OF DATA
All findings were entered on a record form and
processed on a medium sized computer.

Results

The two groups (receiving 200 mg or 400 mg
hydroxychloroquine) showed no statistically signifi-
cant differences in terms of age, sex, duration of the
disease, its stage of progression (Steinbrocker), or
the actual non-steroidal antirheumatic drug used at
the time of the study. These variables were tested by
a x2 test at a 95% level of significance. Twenty
further variables (nine laboratory and 11 clinical
indices of activity and efficacy of treatment) were
entered into the computer. For 19 of the variables
there was no significant difference between the
groups. The E rosette count before treatment,
however, was significantly higher (58.5%) in the
group treated with doses of 400 mg than in the
second group (49.2%) at a 95% level of significance.
Student's t test and the Wilcoxon two sample test
were applied.
To evaluate the effect of treatment with a daily

dose of 200 mg hydroxychloroquine the values for
the clinical indices before and after one year's
treatment were compared. The rheumatoid disease
activity was significantly reduced, and this was
manifested by a significant reduction in pain at rest
and on movement, the systemic Lansbury and
Ritchie articular indices (p=0.01), a decrease in
fatigue, and an improved grip strength (p=005).
The remaining indices were not significantly
changed by the treatment, though a tendency
towards improvement was noted (Table 1).
When the results of one year's treatment with

daily doses of 400 mg hydroxychloroquine were
assessed in the same way there was a decrease in
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Table 1 Clinical indices: comparison of the changes before and after treatment
hydroxychloroquine (mean values of the entire groups)

with 200 mg and 400 mg

Criterion 200 mg 400 mg Significantce
of differenice

Before After Before After between
treatment treatment treatment treatment 200 mg and 400 mg

Pain at rest* 3123 16-3611 25 38 12 7111 NS
Pain on movement* 56-36 30-1811 5800 27 481l NS
Morning stiffnesst 6 09 3-72 7 67 2 62 NS
Fatiguet 9-73 4 14§ 10(14 4 0511 NS
Consumption of analgesicst 3 14 2-18 3.67 t(9§ NS
Grip strengtht 18 81 14 09§ 19 38 14 33§ NS
Articular indext 12 82 10-55 15 48 8-2911 NS
Systemic Lansbury indext 61-64 41-3111 67-86 39-()011 NS
Ritchie indexj 14 86 6-9511 13 57 6 3311 NS
Rising from a chair six times (s) 18 23 16-41 22 57 19-45 NS
20 m walk (s) 20 23 18-09 21 86 18X90

*On a 100 mm visual analogue scale.
tIn percentage according to Lansbury tables."'
4ln points according to Ritchie score.
§Significant at a level of p=0-05.
IlSignificant at a level of p=001.

pain at rest and on movement, in fatigue, and in the (p=0-01), sedimentation rate decreased (p=0-05),
articular and systemic Lansbury and Ritchie indices and IgM concentrations increased substantially
(p=001), a reduced consumption of analgesics (p=0-01). Other laboratory variables were not
(p=O 05), and improved grip strength (p=005). influenced by the treatment to any significant
The improvements in functional tests and morning degree.
stiffness were not statistically significant. After one year's treatment with 400 mg hydroxy-
Although there were more improvements with the chloroquine the IgG concentration decreased sig-

400 mg/day dose, there were no statistically signifi- nificantly (p=0 01), while other laboratory indices
cant differences in improvement from baseline remained unchanged (Table 2).
between the two treatments (Table 1). Comparison of the effect of treatment on the
There were significant changes in selected labora- above mentioned laboratory and immunological

tory indices, especially immunological ones, after indices did not show any statistically significant
one year's treatment with 200 mg hydroxychloro- differences between the treatments (Table 2). (For
quine: plasma IgG concentrations decreased the sake of simplicity only the mean values have

Table 2 Laboratory indices: comparison of the changes before and after treatment with 200 mg and 400 mg
hydroxychloroquine (mean values)

Criterion 200 mg 400 ing Significance
of difference

Before After Before After between
treatment treatment treatment treatment 200 mg and 400 mg

Latex fixation test titre 2305 2750 7870 3009 NS
IgA (g/I) 3-60 3 30 3 15 2 75 NS
IgG (g/l) 17 46 13 08' 16 84 13-12t NS
'gM (gWl) 1-46 2*37t 1-97 2-58 NS
E rosettes (%) 49 21 50 38 58-53 54-32 NS
Sulphydryl groups (prmol/l) 409 5 391 8 382-0 317 7 NS
Circulating immune complexes (PEG* Ex1000) 82 41 83 41 85-35 92-75 NS
CRP* (mg/l) 21-3 12 4 15 1 15-0 NS
ESR* (mm/lst h) 43 91 28.91; 42-33 36-25 NS

*PEG=polyethylene glycol; CRP=C reactive protein; ESR=erythrocyte sedimentation rate.
tSignificant at a level of p=0-05.
tSignificant at a level of p=0-01.
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Fig. 1 Evaluation of treatment by

very good
good

-nificance of some satisfied, and three dissatisfied with the treatment
--is due to the large (Fig. 1). After treatment with 400 mg hydroxychloro-
wide range of the quine 13 patients were highly satisfied, six satis-

fied, and two dissatisfied (Fig. 1). The differences in
,ith 200 mg hydroxy- the patients' evaluations were not statistically sig-
ighly satisfied, eight nificant. The physician's assessment of the treat-

ment was tested by the same method (X2 test), and
again there were no statistically significant dif-
ferences between the two groups (Fig. 2). During

400 mg the last month of treatment we determined plasma
hydroxychloroquine concentrations in 18 patients

200 mg before administration of the daily dose and one and

two hours afterwards. Before the dose was given the
plasma hydroxychloroquine concentration (steady
state) in patients with a daily dose of 200 mg
hydroxychloroquine was 0-46 ,umol/l on average and
in patients with 400 mg hydroxychloroquine it was
0-93 imol/l. Although the average concentration
after 400 mg was double the value of the group
receiving 200 mg, the differences in nine samples
from each group were not statistically significant.
Similarly, the differences between the groups in
plasma hydroxychloroquine concentrations one and
two hours after the administration of the drug were

non-significant. This lack of significance is attri-
buted to the small number of observations, and we

dis- believe that if more observations were made the
satisfied plasma hydroxychloroquine concentration would be

v the patient. shown to be dose dependent. It was not possible to
prove with either dose regimen, however, that
clinical success of the treatment was dependent on

the plasma hydroxychloroquine concentration. The
400 mg low level of reliability in the determination of
200mg

plasma chloroquine concentrations and the large
variability of results were reported recently by Frisk-
Holmberg. 13

Tolerance of hydroxychloroquine was generally
good (Table 3). Cutaneous side effects occurred
most frequently, but they did not appear to be dose
dependent. Gastrointestinal disorders occurred
after the higher doses (400 mg daily). An ophthal-
mological examination after one year showed

poor no temporarily impaired vision and electroretinogram
effect changes in two patients, one in each group.

Fig. 2 Evaluation of treatment by the physician.

Table 3 Reason for treatment discontinuation. Values are shown as No (%)

Daily dose Adverse side effects Lack of Non-compliance Total
(mg) effect

Skin Gastrointestinal Ocular

200 2 (9) - 1 (5)* 2 (9) - 5 (23)
400 3 (14) 3 (14) 1 (5)* - 1 (5) 8 (38)

*Impaired vision after 12 months' hydroxychloroquine treatment; the trial was not discontinued, but further administration of the
drug was contraindicated.

v
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Discussion

Long term studies with disease modifying drugs in
rheumatoid arthritis are rather complicated owing to
a relatively high drop out rate due to side effects,
spontaneous fluctuations of activity during a long
term study, and low sensitivity of some clinical and
laboratory tests. In our study we used a large
number of clinical, laboratory, x ray, and pharmaco-
kinetic indices to avoid some of these problems.
We proved that both doses of hydroxychloro-

quine-200 mg and 400 mg-are effective after one
year's treatment, reducing both clinical and labora-
tory signs of activity. The improvement was reflected
in most of the indicators used and statistically did
not differ significantly between the two groups. The
incidence of side effects was higher after the 400 mg
dose. As it is known that clinically significant
retinopathy has not been found after a daily dose of
200 mg hydroxychloroquine the effectiveness of this
dose is of practical importance. After the daily dose
of 200 mg hydroxychloroquine 19/22 (86%) of
patients were satisfied with their treatment after one
year, as were 19/21 (90%) in the group treated with
400 mg. These results correspond with some reported
results,14 but in most studies the therapeutic response
has been evaluated as good in only 60% of patients
receiving continuous treatment.1
The pharmacokinetic data confirmed that the

higher plasma hydroxychloroquine concentrations
after daily doses of 400 mg were not followed by a
better clinical response, and that plasma concentra-
tions did not correlate with Lansbury's index of
systemic activity, which in our study was found to be
the most sensitive indicator of therapeutic effect.
The relatively good therapeutic effect of antimala-

rial drugs, their low toxicity, acceptable price, and
easy oral administration have led to a certain
renaissance of their use in the treatment of rheuma-
toid arthritis. The recommended lowering of the
daily dose to 200 mg will probably be accompanied
by a decrease in the incidence of side effects.15
The good therapeutic response and reduced

therapeutic risk will permit antimalarial drugs to be
given for prolonged periods and may provide a more
profound and lasting suppression of the rheumatoid
process.

Hydroxychloroquine may be considered as the
basic drug of choice among disease modifying drugs
for patients in the initial stage of rheumatoid
arthritis and with a medium degree of activity and
progression of the disease.16
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