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Single-Blind Randomized Trial of Combination
Antibiotic Therapy in Rheumatoid Arthritis
LUKE L. GOMPELS, ANGELA SMITH, PETER J. CHARLES, WENDY ROGERS, JOANNE SOON-SHIONG, 
ADAM MITCHELL, CAROLINE DORÉ, PETER W. TAYLOR, and CHARLES G. MACKWORTH-YOUNG

ABSTRACT. Objective. To determine the potential clinical efficacy of combination antibiotic therapy in treating
rheumatoid arthritis (RA).
Methods. Twenty-one patients with active RA despite second-line treatment were randomized to
receive either combination antibiotic therapy (treatment group, n = 11) or no additional therapy (con-
trol group, n = 10). Antibiotic therapy was given for 12 months and comprised oral tetracycline 250
mg twice daily, 3 times per week, and intravenous clindamycin infused on 5 consecutive days (300,
300, 600, 600, and 900 mg) followed by weekly infusions of 900 mg for 3 weeks and then fortnightly
infusions for the remainder of the 12 months. The primary outcome measure was the American
College of Rheumatology 20% (ACR20) response at the end of the initial treatment period of 12
months.
Results. Five patients in the treatment group (45%) achieved an ACR20 response at 1 year compared
to none in the control group (p = 0.04). Eight patients in the treatment group and 1 in the control
group had a greater than 20% improvement in tender joint count (p = 0.008). There were also sig-
nificant differences between the groups in physician and patient global assessments. Nine patients in
the treatment group completed the 6 months’ followup; of these, 3 sustained the ACR20 response.
Conclusion. Combined antibiotic therapy with intravenous clindamycin and oral tetracycline may
be useful in the management of active RA. A double-blind, placebo-controlled trial of therapy is
justified. (J Rheumatol 2006;33:224–7)
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There are many pharmacological treatments for patients
with rheumatoid arthritis (RA). Conventional second-line
agents and the newer biological agents may alter disease
activity but are associated with significant drawbacks and
limitations to their use1-4.

There has been sustained interest in the use of antibiotics
for the treatment of RA. Tetracycline antibiotics were origi-
nally used by Brown, et al in uncontrolled studies of patients
with RA5. The rationale for their use was the hypothesis that
RA might be caused by infection with Mycoplasma or simi-
lar organisms6. Although this theory has never been sub-
stantiated, uncontrolled reports of the success of tetracycline
in treating RA have been encouraging. An early placebo-
controlled trial showed no benefit of tetracycline7. However,

3 subsequent double-blind trials of minocyline in active RA
demonstrated its efficacy compared with placebo8-10; one
study has shown it to be more effective than hydroxy-
chloroquine11. Minocycline is an antibiotic in the tetracy-
cline class closely related to tetracycline itself. One draw-
back to the use of minocycline in the short to medium term
is the frequency of hyperpigmentation12. Tetracycline caus-
es this side effect only rarely, but has a spectrum of activity
similar to minocycline.

The mechanism of action of antibiotics in RA is unclear. An
antirheumatic effect could be due to immunomodulatory and
antiinflammatory properties. Minocycline has been shown to
(1) interfere with the production of prostaglandins and
leukotrienes13-15; (2) scavenge oxygen free radicals16; and (3)
interfere with the expression of nitric oxide synthetase17.
Tetracyclines are also potent inhibitors of matrix metallopro-
teinase (MMP) activity18 and have been shown in particular to
decrease levels of interstitial collagenase (MMP-1), gelatinase
(MMP-2), and macrophage elastase (MMP-12)19.

Anecdotal evidence has suggested that clindamycin also
gives benefit to patients with RA. Recently a combination of
oral tetracycline and intravenous clindamycin has been
used. Clindamycin was chosen because, in addition to a
broad range of antibacterial activity, it may have antiinflam-
matory actions20. A retrospective review of 20 consecutive
patients showed a marked improvement in pain, joint
swelling, and function in 14 individuals (Hornett G, written
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communication). This improvement was generally sustained
for the duration of therapy, which lasted between 6 months
and 2 years.

We conducted a single-blind randomized open trial com-
paring the effect of intravenous clindamycin plus oral tetra-
cycline in addition to conventional treatment with the effect
of conventional treatment alone. Our objective was to deter-
mine if a double-blind, placebo-controlled trial would be
justified.

MATERIALS AND METHODS
Patients. Twenty-one patients with classical RA21 were recruited after
informed consent had been obtained. All patients were under the care of the
Rheumatology Department, Charing Cross Hospital. The inclusion and
exclusion criteria are summarized in Table 1. Patients had continuous active
disease despite stable second-line treatment (methotrexate and/or sul-
fasalazine and/or low dose prednisolone) for at least 3 months.

Study design. Patients were randomized to receive either combination
antibiotic therapy (treatment group, n = 11) or no additional therapy (con-
trol group, n = 10). The antibiotic therapy was chosen on the basis of
uncontrolled retrospective data on 14 patients (Hornett G, written commu-
nication), and consisted of the same regimen. It comprised oral tetracycline
250 mg twice daily 3 times per week as well as intravenous clindamycin:
this consisted of 5 infusions on consecutive days (300, 300, 600, 600, and
900 mg) followed by weekly infusions of 900 mg for 3 weeks and then fort-
nightly infusions of 900 mg for the remainder of the 12 months (Table 2).
In both groups the existing second-line treatment was continued
unchanged. After the initial year, antibiotic therapy was stopped and both
groups were followed for another 6 months. Patients were allowed to con-
tinue taking nonsteroidal antiinflammatory drugs and/or simple analgesics
(e.g., paracetamol, coproxamol, or codeine).

Ethical review. This trial was approved by the Riverside Research Ethics
Committee, London. A single-blind design was chosen for this study, since

it was felt unethical to administer blinded intravenous placebo for a pro-
longed period in patients with active RA in a pilot study of this kind.

Clinical evaluation. Clinical response was defined according to the
American College of Rheumatology (ACR) definition of a 20% improve-
ment (ACR20)22 at the end of the 12-month period. This indicates a
decrease in at least 20% of the number of swollen and tender joints, asso-
ciated with a 20% improvement in 3 of the following: patient’s global
assessment of disease status, patient’s assessment of pain, a Health
Assessment Questionnaire (HAQ) estimating disability, and the assessor’s
global assessment of disease activity, all of which were measured with the
use of visual analog scales (VAS), and the erythrocyte sedimentation rate
(ESR)22. Patients who did not complete the 12-month period were judged
not to have achieved a 20% response. The assessor was blinded to the ran-
domized treatment.

Biochemical and radiographic evaluation. Serum MMP-1 and MMP-3 lev-
els (R&D Systems, Minneapolis, MN, USA) and collagen breakdown prod-
ucts (procollagen II, aggrecan, and collagen types I and II cleavage prod-
ucts) (Ibex Technologies, Montreal, PQ, Canada) were measured in a blind-
ed fashion retrospectively pretreatment and at Months 12 and 18 by ELISA.

The effect of treatment on articular damage was assessed on the basis
of evaluation of radiographs of the hands and feet for both erosions and
joint space narrowing using the modified Sharp scoring system23 at the out-
set and at Months 12 and 18. One reader scored radiographs with no knowl-
edge of their order, the patients’ treatment assignment, or their clinical
response.

Statistical analysis. The primary outcome measure was the proportion of
patients in each group who achieved an ACR20 response, at the end of
treatment (Week 51). Fisher’s exact test was used to compare the propor-
tion of patients with an ACR20 response in the 2 treatment groups.
Secondary outcome measures included number of patients completing the
first 12 months of the study, individual components of the ACR20 score,
and biochemical tests.

RESULTS
Patient characteristics. Patients were predominantly
Caucasian women with significant disease activity and mod-
erate joint damage documented at baseline (Table 3).

Clinical outcomes. Nine patients in the treatment group
(82%) and 3 patients in the control group (30%) completed
the first 12 months of the study (p = 0.03). Two patients in
the treatment group and 6 in the control group withdrew due
to lack of efficacy manifested by continued or worsening
disease activity. Five patients in the treatment group (45%)
achieved an ACR20 response at 1 year, while none of the
control group did (p = 0.04). Eight patients in the treatment
group and 1 in the control group had a greater than 20%
improvement in tender joint count (p = 0.008). Six patients

Table 1. Inclusion and exclusion criteria.

Inclusion Criteria
Age 18–80 yrs
Classical rheumatoid arthritis
Erosions on joint radiographs
Rheumatoid factor positive (titer ≥ 1:320)
Disease duration > 6 mo
Active disease: 6 or more inflamed joints
Active synovitis in the hands
Methotrexate dose ≥ 7.5 mg/wk
Sulfasalazine dose (if taken) up to 3,000 mg/day and unchanged for 3

mo
Prednisolone dose (if taken) ≤ 7.5 mg/day and unchanged for 3 mo

Exclusion Criteria
Severe disease (Steinbrocker grade IV)
Chronic/recurrent infection (e.g., chronic bronchitis, recurrent sinusitis)
Other infections
Immunodeficiency
Malignancy
Inflammatory bowel disease
Other diarrheal states
Other major illnesses
History of adverse reactions to tetracycline, clindamycin, or similar

antibiotics
Other immunosuppressive medication
Pregnancy or lactation

Table 2. Summary of trial therapy for treatment group.

Day/Period Clindamycin, mg Tetracycline, mg/bid

Day 1 300 250
Day 2 300 250
Day 3 600 250
Day 4 600 250
Day 5 900 250
Weeks 2–4 900 weekly 250 × 3/wk
Months 2–12 900 fortnightly 250 × 3/wk
Months 13–18 None None
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in the treatment group and 1 in the control group had a
greater than 20% improvement in the swollen joint count 
(p = 0.06). Nine patients in the treatment group completed 6
months’ followup: of these, 3 sustained the ACR20 response
(Table 4). There were also significant differences between
the groups in physician and patient global assessments.
There were no withdrawals in the treatment group due to
side effects.

Biochemical and radiographic outcomes. Levels of MMP-1
and MMP-3, procollagen II, aggrecan, and collagen cleav-
age products were measured in serum samples at baseline,
12 months, and 18 months. Baseline levels were similarly
abnormal in the treatment and control groups. There was no
significant change in mean levels of any of the measures at
12 and 18 months compared with baseline for the treatment
group as a whole, nor for the 5 patients who showed an
ACR20 response at 12 months (results not shown). There
were no significant changes over the course of the study
among the controls.

Among the treatment group, there was no significant
change in the mean radiological Sharp score at 12 and 18
months compared with baseline (Table 5). This also applied
to the subgroup that showed an ACR20 response at 12
months. There were insufficient radiographs from the con-
trol group to allow comparison with the treatment group.

DISCUSSION
This randomized single-blind study of combination antibiot-
ic therapy in active RA showed a significant difference
between the treatment and control groups in terms of

ACR20 response at 1 year, and at completion of the study.
There were also significant differences in tender and
swollen joint counts and in physician and patient global
assessments of disease activity.

Comparisons of changes during treatment (Table 4) show
that the most appreciable improvements were achieved in
tender and swollen joint counts as well as physician and
patient pain scores. There was a trend towards greater fre-
quency of ESR20 (20% reduction in ESR) in the treatment
group, but this was not significant. Further analysis up to
Weeks 71 (6 months after the discontinuation of treatment)
showed that while the ACR20 response was lost in 2 out of
5 patients, there was still a significant difference in the ten-
der joint count. Patient well-being and lack of toxicity of
these medications were evidenced by a very low withdraw-
al rate in the treatment arm compared with placebo.

The fact that 2 patients in the treatment group lost their
ACR20 response by 18 months (i.e., 6 months after with-
drawal of antibiotic therapy) further supports the contention
that the antibiotic treatment was contributing to control of
disease activity.

Several mechanisms have been proposed to explain the
effect of tetracycline and other antibiotics on RA. These

Table 3. Baseline characteristics for treatment and control groups. Results
are expressed as mean (standard deviation) unless otherwise defined. The
Health Assessment Questionnaire (HAQ) scores ranged from 0 (no diffi-
culty) to 3 (unable to perform the activity). The physician and patient glob-
al assessment and pain scores were assessed using a visual analog scale
(VAS; ranging from 0 to 100 mm) with higher scores indicating poorer sta-
tus or more severe pain. Twenty-eight joints were assessed for swelling and
tenderness.

Characteristic Treatment Group Control Group
(n = 11) (n = 10)

Female, % 91 90
Positive RF, % 73 80
Age, yrs 58 (15) 60 (12)
Disease duration, yrs 9 (8) 7 (3)
HAQ scores 2.0 (0.7) 2.3 (0.6)
Physician global assessment 50 (23) 47 (23)
Patient pain score 55 (17) 50 (16)
Patient global assessment 47 (18) 56 (27)
Serum CRP, mg/l 8 (6) 15 (15)
ESR, mm/h 29 (19) 35 (18)
Tender joints, n 13 (8) 16 (9)
Swollen joints, n 13 (6) 11 (7)

RF: rheumatoid factor, CRP: C-reactive protein, ESR: erythrocyte sedi-
mentation rate.

Table 4. Comparison of patients achieving a 20% or greater improvement
in clinical variables at 2 timepoints.

(a) Week 0 and 51
Variable Treatment Control p

(n = 11) (n = 10)
n (%) n (%)

ACR response* 5 (45) 0 (0) 0.04
Completed 9 (82) 3 (30) 0.03
HAQ 4 (36) 0 (0) 0.09
Physician global assessment 7 (64) 1 (10) 0.02
Patient pain score 5 (45) 2 (20) 0.4
Patient global assessment 5 (45) 0 (0) 0.04
CRP 0 (0) 1 (10) 0.5
ESR 5 (45) 1 (10) 0.15
Tender joint count 8 (73) 1 (10) 0.008
Swollen joint count 6 (55) 1 (10) 0.06

(b) Weeks 0 and 71
Variable Treatment Control p

(n = 11) (n = 10)
n (%) n (%)

ACR response* 3 (27) 0 (0) 0.2
Completed 9 (82) 2 (20) 0.009
HAQ 3 (27) 1 (10) 0.6
Physician global assessment 7 (64) 1 (10) 0.02
Patient pain score 5 (45) 0 (0) 0.04
Patient global assessment 5 (45) 1 (10) 0.15
CRP 1 (9) 1 (10) 1.0
ESR 5 (45) 0 (0) 0.04
Tender joint count 9 (82) 1 (10) 0.002
Swollen joint count 6 (55) 0 (0) 0.01

* As defined in Materials and Methods.
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include a modulation of metalloproteinase activity, alter-
ation of bowel flora, and possible effects on lymphocyte
function24,25.

While there were no significant changes in markers of
bone, cartilage turnover, or MMP levels between treatment
and control groups, this does not exclude the possibility that
the effect of antibiotics in the treatment group could have been
due to other local tissue changes not detectable by the serum
assays used in our study. For instance, alteration in bowel flora
might result in clinical improvements without altering metal-
loproteinase activity. The absence of change in serum MMP-1
and MMP-3 levels is in keeping with the lack of significant
change in C-reactive protein levels. Due to high withdrawal in
the control group, inadequate data were available to determine
whether there was a difference in radiographic progression of
erosive joint disease between the groups.

Our study was limited by its single-blind design.
Intravenous therapy of the kind used in this trial could be
expected to have a substantial placebo effect. Some meas-
ures that were significantly different between the groups
(e.g., patient’s perception of pain and tender joint count)
were subjective. However, others such as tender joint count
scores were objective. Another limitation was the length of
study, which was probably too short to detect significant
changes in radiological Sharp scores.

Overall, our results suggested that combined antibiotic
therapy with intravenous clindamycin and oral tetracycline
may be useful in the management of active RA. Further
study of this therapy, including a double-blind, placebo-con-
trolled trial, is justified.
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Table 5. Radiological Sharp scores at Weeks 0, 51, and 71 for treatment group. There were insufficient radi-
ographs at Weeks 51 and 71 in the control group to allow comparison. ∆ Weeks 0–51:change in score between
Weeks 0 and 51.

Week 0 Week 51 Week 71 ∆ Weeks 0–51 ∆ Weeks 51–71

Range 2–245 1–243 1–246 –6 – +27 –8 – +9
Mean 95.3 98.5 100.9 +3.3 +2.3
Median 61 63 66 –1 +3
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