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Abstract In a randomized, double-blind, placebo-con-

trolled trial, 56 patients with recent-onset ReA [enteroar-

thritis, n = 47 (84 %); uroarthritis, n = 9 (16 %)] were

randomly assigned to receive 200 mg ofloxacin and

150 mg roxithromycin twice daily (Combi, n = 26) or

placebo (n = 30) for 3 months. Patients were assessed at

entry, at 2 weeks, and at 1, 2, 3, 4, 5, and 6 months. The

primary outcome measure was recovery from arthritis at

6 months, and secondary outcome measures were swollen

and tender joint counts, Ritchie index, serum CRP level,

erythrocyte sedimentation rate, and joint pain on a visual

analogue scale at 6 months. After 6 months, 20 patients

[77 % (95 % CI 56–91)] in Combi and 20 patients [67 %

(95 % CI 47–83)] in placebo group had recovered from

arthritis (p = 0.55), and all clinical and laboratory vari-

ables showed improvement with no statistically significant

difference between groups. Adverse events were reported

by 62 % of the patients in the Combi versus 40 % in the

placebo group. In conclusion, outcome of ReA was good in

both treatment groups. Three-month treatment with the

combination of ofloxacin and roxithromycin had no

advantage over placebo in patients with recent-onset ReA.
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Introduction

Reactive arthritis (ReA) is a sterile synovitis developing

after a distant infection, usually in the genitourinary,

gastrointestinal, or respiratory tract, where the triggering

microbes (typically Yersinia, Salmonella, Shigella, Cam-

pylobacter, Chlamydia trachomatis, or Chlamydia pneu-

moniae) enter the body, and CD4 ? T cells are activated

and sensitized to bacterial antigens. The antigens are

transported inside the phagocytes into the joint, where

they stimulate the sensitized CD4 ? T cells resulting in

synovitis [1]. Bacterial antigens [2–5] and related RNA

and DNA sequences [6–8] have been detected in the

synovium and synovial fluid of patients with ReA. This

raises the hypothesis that persistent infection, resulting in

continual delivery of antigens to the joints, may be an

important pathogenetic mechanism in ReA. Therefore,

eradication of the triggering microbe by antimicrobial

chemotherapy presents as a possible treatment strategy in

ReA.

We have shown that lymecycline treatment for acute

C. trachomatis-triggered ReA resulted in faster recovery

compared with placebo, although no such difference was

seen in patients with enteroarthritis [9]. Since then, a

number of placebo-controlled studies with ciprofloxacin

[10, 11] and azithromycin [12] have been published with

negative results, and the efficacy of antibiotic treatment for

ReA remains controversial.

A. Kuuliala (&) � H. Repo

Department of Bacteriology and Immunology,

Haartman Institute, University of Helsinki,

Helsinki, Finland

e-mail: antti.kuuliala@gmail.com

H. Julkunen

Department of Medicine, Helsinki University Central Hospital,

Peijas Hospital, Vantaa, Finland

L. Paimela � H. Kautiainen

Orton Hospital, Invalid Foundation, Helsinki, Finland

R. Peltomaa � M. Leirisalo-Repo

Division of Rheumatology, Department of Medicine,

Helsinki University Central Hospital, Helsinki, Finland

123

Rheumatol Int

DOI 10.1007/s00296-013-2794-0



In the present study, we aim to evaluate the efficacy of a

3-month course of the combination of ofloxacin and roxi-

thromycin in recent-onset ReA. This combination of anti-

biotics was chosen to cover reasonably well infections

known to trigger ReA, including C. trachomatis and

C. pneumoniae, b-hemolytic Streptococcus, Staphylococ-

cus aureus, and Gram-negative enteric pathogens [13].

Patients and methods

Study design

This study was a randomized, multicenter, double-blind,

placebo-controlled trial comparing the efficacy of the

combination of 200 mg ofloxacin twice daily and 150 mg

roxithromycin twice daily (Combi) for 3 months versus

placebo. The planned sample size was 35 patients in each

treatment group.

Ethical considerations

The study protocol was approved by the appropriate

institutional ethics committees. The patients willing to

participate gave their written informed consent.

Eligibility

Adult patients referred to Helsinki University Central

Hospital and Kivelä Hospital in Helsinki and Peijas Hos-

pital in Vantaa (total population circa 700,000) were

recruited for the study. Local primary care physicians were

informed about the study and asked to refer patients to the

participating centers. A reminder was sent out later during

the study.

The patients had to have the typical clinical picture of

ReA [14]. In addition, preceding infection had to be veri-

fied by positive culture and/or serology or with a history of

urethritis or gastroenteritis within the preceding 2 months.

Other inflammatory arthritides were excluded by clinical

examination and relevant laboratory tests.

The exclusion criteria were the following: (a) allergy to

quinolones or macrolides, (b) treatment with systemic

corticosteroids within 2 weeks, (c) serum creatinine level

elevated above upper limit of normal, (d) alanine amino-

transferase or alkaline phosphatase levels elevated over

two times upper limit of normal, (e) current or planned

pregnancy, or lack of contraception, (f) known HIV posi-

tivity, (g) blood leukocyte count \4.0 9 109/l, (h) blood

platelet count less than 100 9 109/l, (i) lack of coopera-

tion. Previous use of antimicrobial drugs for the infection

preceding ReA was not considered as an exclusion

criterion.

Drug administration

Ofloxacin and roxithromycin were purchased from Sanofi

Aventis (formerly Hoechst Fennica) and placebo prepared

by the pharmacy at the Helsinki University Central Hos-

pital. The pharmacy packaged and labeled the drugs

especially for the study. The randomization was performed

centrally with a block size of five.

Patients received 200 mg ofloxacin and 150 mg roxi-

thromycin or placebo twice daily for 3 months, or until

complete recovery if earlier than 3 months. Patients diag-

nosed with C. trachomatis-triggered ReA initially received

roxithromycin 150 mg twice daily for 2 weeks and were

subsequently randomized to blinded treatment with Combi

or placebo.

Concomitant use of NSAIDs and administration of intra-

articular corticosteroids were allowed. In case of severe

ReA with persistent disease activity, the patient was con-

sidered a treatment failure and thereafter could be treated

with systemic corticosteroids or disease-modifying anti-

rheumatic drugs. In case of intervening infection, the

patient could be treated with appropriate antibiotics. In

such case, the study drugs were temporarily discontinued.

Assessment

At entry, comprehensive history was taken, physical

examination was carried out, and routine laboratory tests

were carried out. Microbial cultures of stool [15], isolation

of C. trachomatis from urethra, as described previously [9],

and antibody tests for C. trachomatis [9, 16], Salmonella

and Yersinia (classical agglutination tests by Widal tech-

nique), and Campylobacter [17] were performed, using

routine assays, in the participating centers.

Clinical assessment included evaluation of the number

of swollen and tender joints and the Ritchie index [18]. The

patients were evaluated for joint pain on a 100-millimeter

visual analogue scale (VAS). The laboratory evaluation

included tests for the assessment of disease activity

[erythrocyte sedimentation rate (ESR) and serum C-reac-

tive protein (CRP)] and drug safety (alanine aminotrans-

ferase, alkaline phosphatase, creatinine, blood hemoglobin

level and white blood cell count, and urinalysis). In addi-

tion, the presence of extra-articular manifestations and

adverse events was recorded at each visit.

Follow-up and outcome measures

The follow-up visits were conducted 2 weeks and 1, 2, 3,

and 6 months after entering the study, or until the patient

recovered from arthritis if less than 6 months. The main

outcome measure evaluated at 6 months was recovery from

arthritis, defined as no tender or swollen joints upon
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clinical examination, and the clinical and laboratory vari-

ables were assessed as secondary outcome measures.

Statistical analysis

All analyses were performed on the intention-to-treat

principle with the last-observation-carried-forward

approach (LOCF). Results are expressed as mean or med-

ian values with standard deviation (SD), interquartile range

(IQR), or 95 % confidence interval (CI). Statistical com-

parisons between groups in clinical and laboratory

parameters at baseline were performed by using Mann–

Whitney test. The differences between the groups in

recovery from arthritis and adverse events were evaluated

by Fischer’s exact test. Median regression models with the

baseline value as a covariate were used to compare the

differences in the changes of clinical and laboratory

parameters between groups. No adjustment was made for

multiple testing.

Results

Patient characteristics and course of treatment

A total of 56 patients were included in the study (Table 1).

Twenty-six were randomized to receive Combi and 30 to

receive placebo (Fig. 1). Enteroarthritis occurred in 47

patients (84 %) and 9 patients (16 %) had uroarthritis. The

microbe was identified in a total of 44 patients (79 %), on

the basis of microbial culture (10 patients), serology (21

patients), or both (13 patients) (Table 1). Chlamydia iso-

lation was positive in 4 patients, and serology was positive

in 3 additional patients. In 2 additional patients with ure-

thritis, no triggering infection was detected.

Treatment efficacy

The clinical variables at baseline were comparable between

the treatment groups, while the laboratory variables (ESR

and CRP) were higher in the Combi group (Table 2). The

clinical outcome of the patients was good, and at 6 months,

both clinical and laboratory variables were comparable

(Table 2).

After 6 months, 20 patients [77 % (95 % CI 56–91)] in

Combi and 20 patients [67 % (95 % CI 47–83)] in placebo

group had recovered from arthritis (p = 0.55).

Adverse events

Sixteen patients (62 %) in Combi and 12 patients (40 %) in

placebo group reported adverse events (Table 3). There

was a trend toward more adverse events in the Combi

group. The treatment was discontinued due to adverse

events in 4 patients in Combi (2 of them lost to follow-up)

and 2 patients in placebo group. No serious adverse events

were reported during the study.

Concomitant treatment

Prior to the study, 33 patients (60 %) had received anti-

biotics for a median of 10 days (range 1–31 days). All 9

patients with uroarthritis had received antibiotics prior to

the study (macrolides, n = 5; fluoroquinolones, n = 1;

other, n = 5), as well as 24 patients (51 %) with ente-

roarthritis (fluoroquinolones, n = 19; macrolides, n = 1;

other, n = 4).

The number of patients receiving intra-articular corti-

costeroid injections during the study in the Combi and

placebo groups was comparable: 16 (62) and 21 (70 %),

respectively. The median (range) number of injections was

3 (1–19) and 2 (1–10), respectively. Systemic glucocorti-

coids were started in 1 patient in Combi and 4 patients in

placebo group and sulphasalazine in 1 and 3 patients,

respectively.

During the study, additional antibiotics for intervening

infection were used by 2 patients in Combi (amoxicillin

17 days for sinusitis, and trimethoprime and sulphadiazine

10 days for urinary tract infection) and 3 patients in pla-

cebo group (doxycycline 10 days for respiratory infection,

cephalexin 7 days for mastitis, and ciprofloxacin 10 days

for gastroenteritis).

Discussion

The results show that in recent-onset ReA followed up

for 6 months, 3-month treatment with the combination of

ofloxacin and roxithromycin had no effect on the

recovery from arthritis. Good outcome was seen in both

treatment groups: overall, 71 % of patients recovered at

6 months. Our study is in agreement with a number of

other studies [9–12], suggesting that long-term treatment

with antibiotics has no effect on recovery from acute

ReA.

The caveat of the present study is the relatively small

number of patients enrolled, falling slightly short of the

planned sample size due to difficulty in recruiting patients.

It is, however, larger than our previous study of 40 patients

[9] and comparable in size to subsequent studies containing

55–152 patients [10–12]. Although the initial ESR and

CRP levels differed significantly, it is of note that the other

characteristics of the patients, including clinical variables,

were similar in both treatment groups (Table 1). A number

of patients in both treatment groups received intra-articular

corticosteroid injections as well as antibiotic treatment for
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infections arising during the study, as permitted by the

study protocol. These additional therapies along with the

treatment failures necessitating initiation of systemic

corticosteroids or sulphasalazine warrant caution while

interpreting the results of the present study.

Although the clinical picture of enteropathic ReA and

that of post-chlamydial ReA are congruent, these two

variants of ReA need to be considered different regarding

treatment. A considerable amount of evidence has accu-

mulated concerning the lack of efficacy of long-term

antibiotic treatment for enteroarthritis, both in patients with

acute and chronic arthritis (Table 4). Including the present

study, eight placebo-controlled randomized controlled tri-

als with a total of nearly 400 patients with enteroarthritis

have been carried out [9–12, 19–22]. The results with

respect to primary outcome measures have consistently

been negative. One small study of patients with Yersinia-

triggered ReA suggested that recovery was faster in

patients receiving ciprofloxacin compared with placebo

[21]. However, in the present study, as well as the cipro-

floxacin [11] and azithromycin [12] trials, no difference

was seen in the speed of recovery. Considering the evi-

dence presented above, and the potential adverse events

and cost of the drugs, antibiotic treatment in enteroarthritis

cannot be recommended.

In a subgroup analysis of our previous placebo-con-

trolled trial, treatment with lymecycline was beneficial in

C. trachomatis-triggered acute ReA [9]. A similar trend,

although not statistically significant, was seen in a study on

ciprofloxacin in mostly recent-onset ReA [10]. The present

study, as well as placebo-controlled trials with ciproflox-

acin [11] and azithromycin [12] in acute ReA included an

Table 1 Characteristics of the patients

Combi

(n = 26)

Placebo

(n = 30)

Demographics

Age (years), mean (standard deviation) 40 (14) 38 (11)

Sex (male/female) 18/8 19/11

Duration of arthritis (weeks), median (range) 5 (1–14) 4 (0–19)

Previous reactive arthritis, n (%) 3 (12) 8 (27)

Clinical features, n (%)

Fever [37.5 �C 19 (76) 24 (80)

Low back pain 12 (46) 18 (60)

Enthesopathy 10 (40) 10 (33)

Extra-articular manifestations, n (%)

Urethritis 1 (4) 0 (0)

Eye inflammation 1 (4) 0 (0)

Mucocutaneous lesion 0 (0) 1 (5)

Triggering microbes, n (%)

Salmonella 8 (31) 10 (33)

Yersinia 6 (23) 4 (13)

Campylobacter 3 (12) 6 (20)

C. trachomatis 4 (15) 3 (10)

Enteritisa 5 (19) 5 (17)

Urethritisa 0 (0) 2 (7)

a Microbe remained undetected

Completed
Combi (n=20)

Completed
placebo (n=24)

Discontinued Combi
• patient request (n=2)
• adverse event (n=4)

Discontinued placebo
• patient request (n=4)
• adverse event (n=2)

Allocated Combi (n=26)

Randomized (n=56)

Lost to follow-up 
(n=1)

Lost to follow-up 
(n=0)

Lost to follow-up
(n=2)

Lost to follow-up
(n=1)

Allocated placebo (n=30)

Analyzed (n=26) Analyzed (n=30)

Fig. 1 Trial profile. Combi, ofloxacin 200 mg and roxithromycin 150 mg twice daily for 3 months
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Table 2 Clinical characteristics at entry, at 3 months, and at 6 months

Baseline 3 months 6 months P valuea

Combi

Median (IQR)

Placebo

Median (IQR)

Combi

Median (IQR)

Placebo

Median (IQR)

Combi

Median (IQR)

Placebo

Median (IQR)

Tender joint count 4 (2–5) 3 (1–6) 2 (1–4) 1 (0–3) 0 (0–1) 0 (0–1) 0.99

Swollen joint count 2 (1–2) 2 (1–5) 1 (0–2) 0 (0–1) 0 (0–0) 0 (0–1) 0.99

Ritchie index 4 (3–6) 5 (1–7) 2 (1–3) 1 (0–2) 0 (0–1) 0 (0–1) 0.74

Joint pain (VAS), mm 44 (19–62) 46 (19–64) 4 (1–11) 2 (0–9) 1 (0–5) 2 (0–5) 0.34

CRP, mg/l 21 (7–42) 60 (11–105)b 5 (2–11) 5 (2–10) 5 (2–5) 5 (2–7) 0.99

ESR, mm/h 30 (16–64) 74 (45–93)b 9 (6–15) 10 (6–25) 7 (4–11) 10 (4–17) 0.64

IQR interquartile range, VAS visual analogue scale, CRP C-reactive protein, ESR erythrocyte sedimentation rate
a P value between groups at 6 months, adjusted at baseline values
b Significant difference compared with Combi (CRP: p = 0.002, ESR: p = 0.015)

Table 3 Adverse events

reported during study

a Number of patients

Adverse events Combi (n = 26) Placebo (n = 30) P value

Gastrointestinala 14 8 0.055

Diarrhea 8 3

Abdominal pain 2 3

Gas 3 2

Loose stool 4 0

Nausea 2 1

Heartburn 0 2

Hemorrhoids 1 0

Elevation of liver function tests 1 0

Neurologicala 5 4 0.72

Nightmares 2 1

Depression 1 0

Insomnia 2 1

Taste disturbance 2 0

Dizziness 1 1

Headache 1 1

Irritability 1 0

Tremors 1 0

Vision disturbance 0 1

Cutaneousa 5 1 0.086

Rash 3 0

Light eruption 2 0

Itch 1 1

Infectionsa 3 3 0.99

Respiratory tract infection 3 2

Mastitis 0 1

Gingivitis 1 0

Urinary tract infection 1 0

Miscellaneousa 2 1 0.59

Sicca symptoms 1 0

Feeling of urinary retention 1 0

Increased feeling of intoxication with alcohol 0 1
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insufficient number of patients with proven Chlamydia

infection for a subgroup analysis (Table 4). Thus, the

question of the efficacy of long-term antibiotic treatment in

acute Chlamydia-triggered ReA remains unresolved and

might be addressed by a study focusing on patients with

polymerase chain reaction (PCR)-confirmed C. trachomatis

infection. Indeed, Carter et al. [24] recently showed that in

patients with chronic spondyloarthritis positive for Chla-

mydia by PCR in synovial tissue or peripheral blood

mononuclear cells, a six-month course of combination

antibiotics (doxycycline plus rifampin, or azithromycin

plus rifampin) is an effective therapy.

There is some evidence that development of ReA may

be hindered by antibiotic treatment at the infectious phase

before arthritis has had time to develop [25, 26]. When

arthritis has already developed, the bacteria are thought to

persist in the joints, epithelium, or associated lymphatic

tissue. Eradication of the persistent microbes using anti-

biotics to cure the arthritis seems logical. However, cip-

rofloxacin and ofloxacin have been shown to induce

persistence of Chlamydia in a cell culture model [27]. Also,

rats infected with Yersinia and treated with ciprofloxacin

after arthritis had developed showed increased fecal

excretion of Yersinia, suggesting that ciprofloxacin treat-

ment favored bacterial persistence [28]. These results

suggest that eradication of persistent bacteria may not be as

straightforward as it seems, and may in part explain the

lack of efficacy of antibiotics in treatment for ReA.

In conclusion, the outcome of acute ReA is good: 71 %

of patients recovered within 6 months. In keeping with our

previous study [9], the 3-month treatment with antibiotics

focusing on effective eradication of triggering microbes in

the gastrointestinal and urogenital tract had no advantage

over placebo during the 6-month follow-up in patients with

recent-onset ReA predominantly triggered by enteric

infection.
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