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ABSTRACT  

Objective: The main goal is to evaluate the clinical efficacy, safety, and tolerability of antibiotics and methotrexate (MTX) treatment on the disease 
severity, on Streptococcus pyogenes carrier rate and on the lipid profile of patients with rheumatoid arthritis (RA).  

Methods: In a 6-months, double –blind trial, 130 patients with active RA were treated for four weeks with MTX therapy at a stable low dose of 12.5 
mg/week instructed to receive either levofloxacin (500 mg) or placebo orally once daily while continuing to receive MTX. Before and after the 
treatment, disease activity parameters, rheumatoid factor (CF), C reactive protein (CRP), anti-streptolysin O (ASO) titer and lipid profile were 
measured. Throat swab cultures were done on suitable medium.  

Results: Antibiotic adds to treatment causes a significant reduction in disease activity, lower the side effects and concomitant decrease in MTX 
treatment dose, most of the lipid levels had returned to baseline levels, decreased S. pyogenes carrier rate from 25-30% to 3.2-6% and lower ASO 
titers to undetectable.  

Conclusion: RA patients who are treated with MTX, addition of antibiotics lower the signs, symptoms and risk factors of RA patient and S. pyogenes 
could be important in the etiopathogenesis of RA.  
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INTRODUCTION 

RA is a chronic, incurable disease characterized primarily by painful 
joint inflammation [1]. Patients with RA have an increased morbidity 
and mortality compared with the general population [2]. 
Cardiovascular disease (CVD) is the leading cause of high mortality 
in RA patients [3], this is predominantly due to accelerated 
atherosclerosis [4-5]. The etiology of RA remains elusive, although it 
appears that genetic, infectious, environmental and hormonal 
factors are all involved in complex, interrelated ways [6]. Several 
genetic markers have been identified; as human leukocyte antigen in 
DRβ1 region (HLA-DRβ1) [7], protein tyrosine phosphate (PTPN22) 
[8-9]. Smoking is one of the environmental factors suggested to 
increase the susceptibility for developing RA [10]. RA being more 
common among women than men in all age groups, gender and 
hormonal factors seem to play role since the difference become less 
obvious in post-menopausal women [11].  

Moreover, infection, trauma, obesity and social deprivation among 
other factors, might increase the risk of developing RA [11]. RA is an 
autoimmune disease in which the immune system mistakes the 
body's own substances and cells for foreign invaders and releases 
friendly fire on them. However no specific auto-antigen has yet been 
identified [12]. Studies concerning the lipid profile in RA patients 
yielded contradictory data [13-21]. It is known that increased levels 
of total cholesterol (TC), low density lipoprotein- cholesterol (LDL-
C) and low levels of high density lipoprotein- cholesterol (HDL-C), 
are associated with an increased incidence of CVD in general 
population [22-23]. In many previous studies, RA disease has been 
found at increased frequencies in individuals with periodontitis, and 
RA resembles periodontitis in many pathologic aspects [24-25]. 
Human leukocyte antigen in DR4 region (HLA-DR4) tissue antigens 
are found at high frequencies both in patients with periodontitis and 
in those with RA [26-27]. High levels of oral anaerobic bacterial 
antibodies have been found in serum and synovial fluid of RA 
patients [28-29]. A population- based study aim to investigate the 
frequency of Streptococcus pyogenes in a cohort of children with 
recent-onset of arthritis show that S. pyogenes was present in 18% of 
children with arthritis, rose steadily with age and peaked (35%) at 

ages 8-11 years [30]. RA has previously been linked with infection 
by pathogens such as mycoplasma, Epstein Barr virus, 
cytomegalovirus, parvovirus and rubella virus, but conclusive 
evidence is still lacking [31].  

Many researcher recommended antibiotics treatment with the idea 
that perhaps there is an infectious bacterium that causes or worsens 
the inflammation in the joints [32], this was also approved by food 
and drug administration (FDA), national institutes of health (NIH), 
and the American College of Rheumatology (ACR) in 2004 
recommended minocycline for patients with symptoms of mild RA 
[33]. It has been established that injection of cell wall from S. 
pyogenes produces acute joint lesions in mice and it has been used as 
a model of RA ([34], certain virulence factors such as superantigens 
and exotoxine may contribute to the pathogenesis of S. pyogenes in 
RA patients [35].  

Since RA is chronic disease it leads to long-term patients suffering, 
with no know cure for it, early and effective treatment to reduce 
joint destruction, minimize pain and disability is important. The 
main goal is to evaluate the clinical efficacy, safety, and tolerability of 
antibiotics and antirheumatic treatment on the lipid profile of 
patients with RA, and to find any association of oral bacteria like S. 
pyogenes which causes pharyngitis, tonsillitis, bacteremia and 
necrotizing fasciitis in RA development.  

MATERIALS AND METHODS 

Subjects and clinical evaluation  

130 RA patients, diagnosed according to the ACR criteria for 
classification of the disease [36], and 110 control subjects, matched 
for age, sex, smoking status (all were non smokers) and blood 
pressure were enrolled after giving informed consent. The patients 
had active disease, as evaluated by a Disease Activity Score (DAS 
28=6.5 ± 0.2) according to European league against rheumatism 
(EULAR’s) recommendations [37] and all were RF positive. No 
subject had any symptom or laboratory finding of kidney, liver or 
thyroid dysfunction, diabetes, malignancy, or was taking drugs 
affecting serum lipid or lipoprotein levels. None had been treated 
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with antihyperlipidemia drugs prior or during the study. All subjects 
had sedentary habits and were not participating in any regular 
physical exercises. The present investigation was a 6 month, double-
blind, and placebo study and was approved by the hospital ethics 
committee and was in accordance with the principles outlined in the 
declaration of Helsinki. The selected patients had active joint 
symptoms (more than three swollen or five tender joints) and 
elevated inflammatory parameters. 

Before receiving the study drugs, all patients had been taking MTX at 
stable dose, the median weekly dose was 12.5 (mean ± SD = 10.3 ± 

3.9 mg/week) for the previous four weeks (RA patients group A). All 
patients were receiving folic acid to mitigate the toxic effects of MTX.  

After informed consent, the patients were randomly assigned to one 
of two treatment groups: oral placebo with the stable dose of oral 
MTX (RA patients group B) or oral levofloxacin in 500 mg daily with 
the stable dose of oral MTX (RA patients group C). The use of 
analgesic for pain relief as acetaminophen was permitted. There was 
no significant difference between the groups in height, weight, body 
mass index, duration in rheumatic disease, seropositivity, the 
activity of RA. The basic data of the subjects are presented in table 1. 

  

Table 1: Characteristics of RA patients and the control subjects 

Males RA Females RA Variables 
Test group 
n=64 

Control 
n=55 

Test group 
n=66 

Control 
n=55 

39.9±8.21 40.1±7.91 40.8±8.11 39.6±9.1 Age (years) 
161.8±6.1 162.9±5.3 161.2±5.9 163.6±6.3 Height (cm) 
67.3±5.0 68.8±4.1 68.9±4.8 69.9±3.1 Weight (kg) 
26.8±7.9 27.3±10.1 27.4±9.1 26.7±6.8 Body mass index BMI (Kg/m2) 
66.9±43.8 10.8±3.8 67.1±44.6 11.9±3.5 ESR (mm/hr) 
64‹  8‹ ›64  8‹ Rheumatoid factor (IU/ml) 
10  6‹ 12  6‹ CRP (mg/L) 

 ›600  200  ‹  ›800  200  ‹  ASO (IU/ml) 

94.810.8 95.9±9.9 98.6±11.6 91.8±10.3 Blood glucose (mg/dL) 
12.5±2.5 0 12.5±2.5 0 Methotrexate dose (mg/wk) 

Values are given as median (SD), BMI = Body Mass Index, ESR = Erythrocytes Sedimentation Rate, CRP = C-Reactive Protein, ASO = Antistreptolysin O titer  
 

From all patients and the control group, blood samples and throat 
swabs were taken before and after ending the treatment and 
processed as follow; After overnight fast (12 h) venous blood 
samples from all participants (patients and controls) were collected 
into two set of tubes; in the first set anticoagulant were added and it 
is used for detection the Erythrocytes Sedimentation Rate (ESR) for 
the first hour. The other set a plain tubes were used. The samples 
after their complete coagulation were centrifuged at 4oC (500 g; 15 
minutes) to separate sera. All sera were assayed together to 
minimize inter-assay biases.  

The sera were used for detection the total levels of ASO, RF, CRP and 
glucose using standard methods. Serum TC and triglyceride (TG) 
concentration were measured using enzymatic methods (Roche 
Diagnostic GmbH, Mannheim, Germany). Very low-density lipoprotein 
(VLDL) and LDL-C were calculated according to Friedewald formula 
[38]. Cholesterol was measured in HDL containing supernatant after 
phosphotungstic acid/magnesium chloride precipitation of 
Apolipoprotein B (Apo B) containing lipoproteins (Boehringer 
Mannheim, Mannheim, Germany). Apolipoproteins (Apo) AI, AII and B 
values were determined by immune-turbidimetric assay (Roche 
Diagnostic GmbH, Mannheim, Germany). Apo CП and CШ were 
determined by radial immunodiffusion technique (Daiichi pure 
chemicals Co. Ltd, Tokyo, Japan).  

Rheumatoid factor detection (RF)  

RF is detected by slide latex agglutination test using diagnostic 
reagent for measurement of RF from Chemej EX, S. A. Barcelona 
(Spain) and performed according to the manufacturer 
recommendations. Negative and positive sera were used as controls. 
After two minutes a clear agglutination is observed in the positive 
indicating the presence of RF. The presence of agglutination 
indicates a RF concentration equal or greater than 8 IU/ml. 

C - reactive protein (CRP) concentration determination 

CRP concentration was determined by slide latex agglutination test 
(semi-quantitative) using reagent purchase from Excel Scientific INC, 
USA; and performed as manufacturer recommendation; negative and 
positive control samples were included. Presence of agglutination 
indicates a content of CRP in the sample ≥ 6 mg/L, normal levels is    
< 6 mg/L.  

The erythrocyte sedimentation rate (ESR) 

Was determined using modified Westergren method [39]. 

Anti-Streptolysin O level (ASO) 

ASO was determined by slide latex agglutination test (semi-
quantitative) using reagent purchased from Chemelex, S. A. 
Barcelona, Spain, and performed according to the manufacturer 
recommendations. Negative and positive sera were used as controls. 
After two minutes a clear agglutination is observed in the positive 
indicating the presence of ASO. The presence of agglutination 
indicates ASO concentration equal or greater than 200 IU/ml. 

Throat swab culture  

Throat swabs of all (patients and controls) were taken and 
inoculated onto two plates containing 5-10% horse blood agar for 
aerobic and anaerobic cultures, and on MacConkey’s agar plate 
(Oxoid limited, UK). All plates were incubated for 18-24 hr at 37oC. S. 
pyogenes were identified macroscopically, microscopically and by 
sensitivity to bacitracin and resistance to trimethoprim/ sulfa 
methoxazole (SXT) disk testing. Antibiotics susceptibility testing was 
done according to Kirby- Bauer disk diffusion method [40], 
accordingly levofloxacin was used. 

All patients underwent evaluations initially and after 6-months 
treatment. The assessments consisted of a tender and swollen joint 
count, the Health Assessment Questionnaire (HAQ), and patient’s 
assessment of pain in addition to the laboratory data.  

Statistical analysis  

Statistical analysis was carried out using Student's t test by 
statistical packages for social science software (SPSS). Values are 
expressed as mean ± SD and values of p <0.05 were considered 
statistically significant. The relationships between variables were 
calculated using Pearson Correlation Coefficients. 

RESULTS 

The characteristics of the patients and the control group before 
starting the study are summarized in table 1. Sixty four male and 
sixty six female were enrolled in the study. The mean age was 40 
years. There were no significant differences in age, body mass index, 
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height, white blood cell or platelet counts, glucose blood levels, 
disease duration, or disease activity indicating that the physical 
conditions were comparable in the groups before starting drug 
treatment. All patients were started treatment with MTX for 4 weeks 
(RA patients group A). The patients were then divided into two 
groups; to the first group one oral placebo tablet was added to their 
MTX treatment (RA patients group B), to the second group oral 

tablet contain 500 mg levofloxacin were added once daily to their 
stable MTX treatment (RA patients group C), the treatment was 
continue to six months.  As shown in table 2 the serum lipid and 
lipoprotein lipid levels in RA female patients group A and group B 
had significant higher levels of TC, LDL-C, TTG, VLDL-, LDL-, and 
HDL-TG when compared to the RA female patients group C and to 
the controls. 

  

Table 2: Serum lipids and lipoprotein concentrations (mmol/L) in RA female patients (untreated and treated) compared to the control subjects 

RA female patients Controln=55 Parameters 
Cn=33 Bn=33 An= 66 
4.66 ± 0.36c 5.10 ± 0.41ac 5.78 ± 0.56a 4.64 ± 0.43 TC 
0.38 ± 0.08 0.41 ± 0.03d 0.49 ± 0.09a 0.41 ± 0.06 VLDL-C 
2.80 ± 0.31cd 3.43 ± 0.38ac 4.18 ± 0.52a 2.71 ± 0.40 LDL-C 
1.58 ± 0.16ac 1.18 ± 0.09c ± 0.08a 1.08 1.51 ± 0.11 HDL-C 
1.01 ± 0.06cd 1.61 ± 0.11ac 2.41 ± 0.30a 0.96 ± 0.10 TTG 
0.72 ± 0.10a 1.13 ± 0.21ac 1.70 ± 0.27a 0.61 ± 0.16 VLDL-TG 
0.16 ± 0.02a 0.33 ± 0.051ad 0.48 ± 0.11a 0.24 ± 0.08 LDL-TG 
0.11 ± 0.04 0.18 ± 0.04ad 0.24 ± 0.06a 0.13 ± 0.03 HDL-TG 

Values are means ± SD,  

TC= total cholesterol, VLDL-C= very low density lipoprotein – cholesterol, LDL-C low density lipoprotein – cholesterol, HDL-C= high density 
lipoprotein – cholesterol, TTG= total triglyceride, VLDL-TG= very low density lipoprotein – triglyceride, LDL-TG= low density lipoprotein – 
triglyceride, HDL-TG= high density lipoprotein – triglyceride.  

a p <0.001; bp < 0.05 compared to control subjects; c p < 0.001; dp < 0.05 between RA groups; A = RA patient treated with stable dose of MTX for 4 
weeks; B =A group + placebo treated for 6 months ; C = A group+ Levofloxacin treated for 6 months 

 

The level of HDL-C was significantly lower in RA female patients group A 
and B when compared to group C and the controls.  There were no 
significant differences in RA female patients group C and the control 
groups regarding TC, VLDL- and LDL-C TTG, VLDL-TG, whereas RA 

female patients group C had significant higher HDL-C and significant 
lower LDL-, HDL-TG values compared to the control group.  Table 3 
shows serum lipid and lipoprotein lipid levels in RA male patients 
(groups A, B, and C) compared to the levels in the control group. 

  

Table 3: Serum lipids and lipoprotein concentrations (mmol/L) in RA male patients (untreated and treated) compared to the control subjects 

RA male patients  Control 
n=55 

Parameters 
C 
n=31 

B 
n=33 

A 
n=64 

5.39 ± 0.61c 5.91 ± 0.41ad 6.20 ± 1.7a 5.41 ± 0.81 TC 
0.60 ± 0.11 0.89 ± 0.03c 1.10 ± 0.04a 0.68 ± 0.07 VLDL-C 
3.11 ± 0.52 3.70 ± 0.85bd 4.31 ± 0.90a 3.20 ± 0.61 LDL-C 
1.71 ± 0.13 1.31 ± 0.30bc ± 0.06a 1.01 1.61 ± 0.20 HDL-C 
1.81 ± 0.18bc 2.13 ± 0.60ad 2.33 ± 0.60a 1.31 ± 0.50 TTG 
1.29 ± 0.26bd 1.52 ± 0.09ad 1.66 ± 0.64a 0.80 ± 0.07 VLDL-TG 
0.31 ± 0.072  0.41 ± 0.08ad 0.44 ± 0.08a 0.32 ± 0.08 LDL-TG 
0.23 ± 0.051 0.23 ± 0.07a 0.24 ± 0.09a 0.20 ± 0.08 HDL-TG 

Values are means ± SD  

a p <0.001; b p < 0.05 compared to control subjects; c p < 0.001; d p < 0.05 between RA groups; A = RA patient treated with stable dose of MTX for 4 
weeks; B =A group + placebo treated for 6 months; C = A group+ Levofloxacin treated for 6 months  

TC= total cholesterol, VLDL-C= very low density lipoprotein – cholesterol, LDL-C low density lipoprotein – cholesterol, HDL-C= high density 
lipoprotein – cholesterol, TTG= total triglyceride, VLDL-TG= very low density lipoprotein – triglyceride, LDL-TG= low density lipoprotein – 
triglyceride, HDL-TG= high density lipoprotein – triglyceride.  

 

In RA male patients group A and B there were significant higher 
levels of TC, VLDL- and LDL-C, TTG, VLDL-and LDL-TG when 
compared to group C who were treated with MTX and 
levofloxacin and to the control group, Whereas no significant 
differences were found in TC, VLDL-, and LDL-C, LDL-, HDL-TG 
between the control group and RA male patients group C. On the 
other hand, the levels of HDL-C was significantly lower in RA 
male patients group A and B when compared to RA male patients 
group C and to the control group, whereas HDL-C, TTG, and 
VLDL-TG were significantly increased in RA male patients group 
C when compared to the control group.  

Table 4 shows apolipo protein levels in the serum of RA female, male 
patients and the control group. 

Apo AI was significantly lower in RA female patients group A and B 
compared to the levels in RA female patients group C and to the control 
group, while Apo B, Apo CII and Apo CIII were significantly higher in the 
same groups when compared to RA female patients group C and to the 
control. On the other hand the levels of Apo AI, Apo B, and Apo CII did 
not differ in RA female patients group C and the control.  

Their were no differences in the levels of Apo AII in all RA female 
groups when compared to the controls, whereas Apo CIII was 
significantly increased in RA female patients group C compared to 
the control group. While in RA male patients, Apo AI and Apo AII 
levels were significantly lower in RA male patients group A and B 
when compared to group C and to the control. 
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Table 4: Serum apolipoprotein concentration (mg/dL) in untreated and treated RA patients compared to the control subjects 

C 
n=33 

B 
n=33 

A 
n=66 

Controls 
n=55 

Apolipoproteins (mg/dL) RA 
female 
patients 143 ± 18.8 125.6±21.3ac 110.0±18.3a 141.8± 20.2 A-I 

54.3 ± 8.6 45.1±10.6c 41.6±6.3b 54.1±8.3 A-II 
79.1± 6.8 101.1±8.2c 116.3±11.3b 80.6±10.1 B 
3.99 ± 0.088  4.81±0.03ad 5.31±0.04b 4.20±0.03 C-II 
7.21 ± 0.071bc 8.90±0.02ad 9.31±0.03a 6.30±0.021 C-III 
C 
n=31 

B 
n=33 

A 
n=64 

Controls 
n=64 

Apolipoproteins (mg/dL) RA 
male 
patients 148.20±19.3 130.3±16.6ac 109.0±17.3a 149.0±18.1 A-I 

52.1±7.2 41.31±6.9c 39.3±8.31a 51.3±5.3 A-II 
82.6±8.1 100.9±10.6ad 110.6±13.6a 86.3±9.3 B 
5.31±0.09a 4.90±0.03abd 5.11±0.04ab 4.3±0.04 C-II 
7.21±0.01ac 9.1±0.91adc 10.8±0.1a 6.9±0.04 C-III 

Results are means ± SD in milligrams per deciliter 

a p < 0.001, b p < 0.05 compared to control subjects; c p < 0.001, d p < 0.05 between RA patients; A = RA patient treated with stable dose of MTX for 
4 weeks; B =A group + placebo treated for 6 months; C = A group+ Levofloxacin treated for 6 months  

 

Apo B, Apo CII and Apo CIII were significantly elevated in RA male 
patients group A and B when compared with group C and to the 
control group. Apo CII and Apo CIII were significantly increased in 
RA male patients group C compared to the control group.  

As shown in table 5 the ratios of lipids and apolipoproteins levels in 
untreated and treated RA female and male patients were 
comparable to the levels in control subjects. 

 

Table 5: Ratios of lipids and apolipoproteins levels in treated and untreated RA patients compared to the levels in the control subjects 

C 
n=33 

B 
n=33 

A 
n=66 

Controls 
n=55 

Ratios RA female 
patients 

1.77±0.61 1.80±0.21c 3.9±0.31a 1.71±0.031 LDL-C/HDL-C 
2.91±0.61 3.09±0.33c 5.4±0.31a 3.1±0.26 TC/HDL-C 
0.56±0.13 0.65±0.051b 1.06±0.08a 0.57±0.42 Apo B/Apo AI 
1.69±0.31b 1.91±0.34ad 1.75±0.23b 1.5±0.31 Apo CII/Apo CII 
16.12±3.9a 16.0±0.81ac 22.9±7.3 9.7±1.81 TTG/Apo CIII 
C  
n=31 

B  
n=33  

A  
n=64 

Controls 
n=55 

Ratios RA male 
patients 

1.81±0.26 2.85±0.30ac 4.3±0.38a 1.98±0.31 LDL-C/HDL-C 
3.2±0.81 4.5±0.53 6.1±0.71 3.4±0.51 TC/HDL-C 
0.56±0.03 0.77±0.05bc 1.01±0.013a 0.23±0.03 Apo B/Apo AI 
1.58±0.31c 1.90±0.31bc 2.11±0.21a 1.61±0.14 Apo CII/Apo CII 
23.5±9.80ac 20.71±3.51a 19.1±2.6a 16.80±3.4 TG/Apo CIII 

Results are mean ± SD in milligrams per deciliter  

a p < 0.001, b p < 0.05 compared to control subjects; c p < 0.001, d p < 0.05 between RA patients; A = RA patient treated with stable dose of MTX for 
4 weeks; B =A group + placebo treated for 6 months; C = A group+ Levofloxacin treated for 6 months  

TC= total cholesterol, LDL-C low density lipoprotein – cholesterol, HDL-C= high density lipoprotein – cholesterol, apo B= apolipoprotein B, apo AI= 
apolipoprotein AI, apo CII= apolipoprotein CII, apo CIII= apolipoprotein CIII, TTG= total triglyceride.  

 

The rations of LDL-C/HDL-C, TC/HDL-C, Apo B/Apo AI, Apo CII/Apo 
CII and TG/ Apo CIII in RA female patients group A and B had 
significantly higher levels when compared to group C patients and to 
the control group. There were no significant differences in RA female 
patients group C and the control group regarding LDL-C/HDL-C, 
TC/HDL-C, and Apo B/ Apo AI where as RA female patients group C 
had significant higher TTG/Apo CIII and Apo CII/Apo CII values 
compared to the control group.   

RA male patients group A and B had significantly higher levels of 
LDL-C/HDL-C, TC/HDL-C, Apo B/Apo AI, and TTG/Apo CIII when 
compared to RA male patients group C and to the controls. There 
were no significant differences in RA male patients group C and the 
control groups regarding LDL-C/HDL-C, TC/HDL-C, and Apo B/Apo 
AI, where as RA male patients group C had significantly higher 
TTC/Apo CIII, and lower Apo CIII/Apo CII values compared to the 
control group.  

 

Table 6: The number and percentage of isolation of Streptococcus pyogeenes from throat swab of RA patients. 

Male female Groups 
No. with positive 
S. pyogenes 
NO. %  

Total No. No. with positive 
S. pyogenes 
No. %  

Total 
No. 

16 (25%)  64 20 (30.3%) 66 RA group A 
8 (24.2%) 33 10 (30.3%) 33 RA group B 
1 (3.2%) 31 2 (6%) 33 RA group C 
3 (5.4%) 55 5 (9.09%) 55 Control group 
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Group A = RA patient treated with stable dose of MTX for 4 weeks 
Group B = group A + placebo treated for 6 months  
Group C = group A + Levofloxacin treated for 6 months  
Control = healthy no treatment  

Table 6 shows the results of throat swab cultures; as shown in the 
table Streptococcus pyogenes was isolated from 20 (30.3%), 16 
(25%) RA female and male patients group A, and it was isolated 
from10 (30.3%), 8 (24.2%) RA female and male patients group B, 
while significant lower percentage results were detected in RA 
female and male patients group C as 2 (6%), 1(3.2%) respectively. 

The percentage of isolation in RA patients groups A and B were 
significantly higher than the percentage of isolation in the 

control group which was 5 (9.09%) in female and 3 (5.4%) in 
male, treatment with levofloxacine as in RA patients group C 
decrease the levels of ASO titer to undetectable and lower the 
percentage of isolation Streptococcus pyogenes from 25-30.3% to 
3, 2-6% which was even lower than the level detected in the 
control group.  

Table 7 shows the effect of treatment on measures of disease activity 
at 6 months, as shown in the table addition of Levofloxacin to MTX 
treatment was associated with significant reductions in pain, 
swollen joints and duration of morning stiffness, and significant 
reductions in disease activity as assessed by objective laboratory 
measures (as shown in table 7). 

  

Table 7: Effect of treatment on measures of disease activity at 6 months 

Characteristic AN=130 (male + female) BN=66 (male +female) CN=64(male +female) 
Tender joint count 24±2.8 20±2.1† 12±1.7* 
Swollen joint count 18±6.3 16±5.3† 9±2.8* 
Morning stiffness that may last for hours 5.6±1.2 3.5±0.85† 1.8±0.61* 
Patient’s assessment of pain (0-10 VAS)a 7.8±2.3 7.1±1.8† 3.4±0.90* 
HAQ 2.4±1.11 2.1±0.91† 1.2±0.33* 
ESR titer 60.2±36.4 30±26.2† 15.8±5.6* 
DAS 28 score  6.82±1.8 6.03±1.3 4.69±0.98* 
CRP 12 10 ‹6* 

*P‹0.0001 between C compared to A and B, †P‹0.01 between B compared to A, A = RA patient treated with stable dose of MTX for 4 weeks, B =A 
group + placebo treated for 6 months  ,C = A group+ Levofloxacin treated for 6 months, VAS= Visual Analogue Scale, HAQ =Health Assessment 
Questionnaire, a =0 is best and 10 worst 
 

DISCUSSION 

Our aim was to determine the lipid profile in patients with RA and to 
investigate whether the profile will change after starting early 
treatment with low dose MTX and to detect any association of RA 
development with oral bacteria that found in the carriers which may 
cause repeated tonsillitis, and if the lipid profile could be influenced 
by adding antibiotic to the treatment protocol. The lipid profile of RA 
patients has been evaluated in several studies with controversial 
results [41-42]. We tried to exclude patients with classic risk factors 
for atherosclerosis. According to our results, patients with RA 
exhibited an atherogenic lipid profile characterized by an increase of 
TC, LDL-C, TTG, Apo AI, Apo CII and Apo CIII serum levels and a 
reduction in serum HDL-C and Apo AI levels before starting therapy, 
thus increase in the atherogenic ratio of LDL-C/HDL-C, TC/HDL-C, 
Apo B/Apo AI and Apo CIII/Apo CII were observed suggesting that 
RA patients may exposed to a higher risk of atherosclerosis, this is in 
accordance with a previous reports [41, 43-45].  

Clinical use of low dose MTX for treatment RA for 6 months is 
associated with clinical and laboratory improvement was noted 
specially in those treated with MTX and antibiotics. This was 
correlated with changes in lipid profile, mainly increase of HDL-C, 
Apo AI and slightly deceases in the levels of LDL-C, Apo B and the 
ratio of Apo B/Apo AI with slight increase in TTG and VLDL-TG. Chen 
and his group [46] in their work they reported that there were no 
differences detected in plasma TC, TG, HDL-C, LDL-C in non-MTX 
users and subjects taking MTX which may be possibly attributed to 
low prevalence of dsylipidemia in their study subjects. In respect of 
this difference, low-dose MTX treatment has the potential to protect 
against dyslipidemia through facilitation of cholesterol outflow in 
patients by elevated expressions of athero protective proteins (27-
hydroxylase and ATP-binding cassette transporter A1) [46]. 
Systemic inflammation may play role as a risk factor in the RA 
development, in fact increase of acute phase proteins [42] as CRP. An 
important observation in this study is that RA patients show low 
HDL-C and high CRP serum levels with high ESR value which are 
significantly changed after starting treatment with increased in HDL-
C and reduction of CRP serum levels and ESR values.  

To identified if there is any correlation between pathogenic bacteria 
as Streptococcus pyogenes which is associated with pharyngitis, 
tonsillitis, bacteremia and necrotizing fasciitis in RA development. 

Throat swab culture was done and ASO level was determined in the 
patients sera and compared with healthy control. In this study, the 
percentage of positive streptococcal tests was found to be 25-30.3% 
with ASO levels ›600-800 IU/ml in patients with RA while in the 
control group it was 5.4-9.09% with AS0 levels ‹200 IU/ml which is 
not in accordance with Riise[30] study that reported 35% positive 
streptococcal tests for arthritis patients aged 8-11 years, this 
variation may be due to our tested patients were older and had a 
longer disease duration. Starting treatment with antibiotic 
significantly lower those percentage levels to 3.2-6%, with ASO 
levels undetectable (‹200 IU/ml), it also improved the lipid profile of 
RA patient and lower the disease activity which may be due to it 
anti-inflammatory characters, and the improvement was better in 
RA patients positive for S. pyogenes.  

The results of this study show the clinical efficacy of levofloxacin in 
patients with active RA receiving MTX. In this six-month study 
addition of levofloxacin provided additional benefit without 
potentiating the toxic effects of MTX or inducing any toxic effects of 
its own.  

Levofloxacin is used in the treatment of infections of upper respiratory 
tract specially periodontopathic bacteria, facultative anaerobic bacteria 
and anaerobic bacteria which found normally in the gastrointestinal 
tract, were they cause chronic sinusitis, chronic recurrent tonsillitis and 
others in immune-suppressed individuals [47].  

According to the ACR, antibiotics is prescribed for patient with 
symptoms of mild RA, it is sometimes combined with other 
medications to treat patients with persistent symptoms of this form 
of arthritis. Not only did levofloxacin significantly reduce symptoms 
(as shown in table 7), but side effects were minimal and less severe 
than observed for MTX and placebo treatments. After 6 months of 
treatment with MTX and levofloxacin a significant clinical and 
laboratory improvement was noted. This was correlated with 
improvement in lipid profile, mainly the increase of HDL-C. In 
conclusion Levofloxacin treatment in RA in conjugation with MTX is 
effective treatment for RA. Not only did the antibiotic reduce the 
symptoms, may reduce the risk of atherosclerosis and cardiovascular 
events, but the side effects were minimal and less severe than observed 
for most other common rheumatoid treatments. This work may indicate 
that oral and gut bacteria could be important in the etiopathogenesis of 



Kaissi et al. 
Int J Pharm Pharm Sci, Vol 7, Issue 2, 245-251 

250 

RA. However, further studies are needed to confirm that S. pyogenes may 
have significant role in RA.  

CONFLICT OF INTEREST 

All authors indicate absence of any conflict of interest: declared none  

ACKNOWLEDGEMENT  

The authors would like to thank the University of Petra for providing 
the necessary facilities to carry out this work.  

REFERENCES 

1. Hochberg MC, Silman AJ, Smolen JS, Weinblatt ME, Weisman 
MH. Rhematology. 4th ed. Mosby; 2007. p. 2288. 

2. Solomon DH, Karlson EW, Rimm EB, Cannuscio CC, Mandl LA, 
Manson JE, et al. Cardiovascular morbidity and mortality in 
women diagnosed with rheumatoid arthritis. Circ 
2003;107:1303-7.  

3. Van Doornum S, McColl G, Wicks IP. Accelerated 
atherosclerosis: an extra articular feature of rheumatoid 
arthritis. Arthritis Rheum 2002;46:862-73.  

4. Park YB, Ahn CW, Choi HK, Lee SH, In BH, Lee HC, et al. 
Atherosclerosis in rheumatoid arthritis: morphologic evidence 
obtained by carotid ultrasound. Arthritis Rheum 2002;46:1714-9.  

5. Gabriel SE, Crowson CS, Kremers HM, Doran MF, Turesson C, 
O'Fallen WM, et al. Survival in rheumatoid arthritis: a population–
based analysis of trends over 40 years. Arthritis Rheum 
2003;48:54-8.  

6. Smith JB, Haynes MK. Rheumatoid arthritis: a molecular 
understanding. Ann Intern Med 2002;136:908-22.  

7. Gregersen PK, Silver J, Winchester RJ. The shared epitope 
hypothesis. An approach to understanding the molecular 
genetics of susceptibility to rheumatoid arthritis. Arthritis 
Rheum 1987;30:1205-13.  

8. Begovich AB, Carlton VE, Honigberg LA, Schrodi SJ, 
Chokkalingam AP, Alexander HC, et al. Amissense single-
nucleotide polymorphism in a gene encoding a protein tyrosine 
phosphate (PTPN22) is associated with rheumatoid arthritis. 
Am J Hum Genet 2004;75:330-7.  

9. Johansson M, Ärlestig L, Hallmans G, Rantapää-Dahlqvist S. 
PTPN22 and anti-cyclic citrullinated peptide antibodies in 
combination polymorphism strongly predicts future onset of 
rheumatoid arthritis and has a specificity of 100% for the 
diease. Arthritis Res Ther 2006;8:R19. 

10. Klareskog L, Stolt P, lundberg K, Källberg H, Bengtsson C, 
Grunewald J, et al. A new model for an etiology of rheumatoid 
arthritis: smoking may trigger HLA-DR (shared epitope)-
restricted immune reactions to autoantigens modified by 
citrullination. Arthritis Rheum 2002;54:38-46.  

11. Symmons DP. Epidemiology of rheumatoid arthritis: 
determinants of onset, persistence and outcome. Best Pract Res 
Clin Rheumatol 2002;16:707-22.  

12. Södergren A. Epidemiological and pathogenic aspects on 
cardiovascular disease in rheumatoid arthritis UMEA 
University medical dissertation; 2008.  

13. Arts E, Fransen J, Lemmers H, Stalenhoef A, Joosten L, van Riel 
P, et al. High-density lipoprotein cholesterol subfractions HDL2 
and HDL3 are reduced in women with rheumatoid arthritis and 
may augment the cardiovascular risk of women with RA: a 
cross-sectional study. Arthritis Res Ther 2012;14:R116.  

14. Assous N, Touze E, Meune C, Kahan A, Allanore Y. 
Morbimortlite cardiovasculaire au cours de la polyarthrite 
rhumatoide: etude de cohort hospitaliere monocentrique 
fencaise. Rev Rhum 2007;74:72-8. 

15. Garcia-Gomez C, Nolla JM, Valverde J, Gomez-gerique JA, Castro 
MJ, Pinto X. Conventional lipid profile and lipoprotein (a) 
concentrations in treated patients with rheumatoid arthritis. J 
Rheumatol 2009;36:1365-70. 

16. Van Halm VP, Nielen MMJ, Nurmohamed MT, van 
Schaardenburg D, Reesink HW, Voskuyl AE, et al. lipids and 
inflammation: serial measurement of the lipid profile of blood 
donors who later develop RA. Ann Rheum Dis 2007;66:184-8.  

17. Solomon DH, Curhan GC, Rimm EB, Cannuscio CC, Karlson EW. 
Cardiovascular risk factors in women with and without 
rheumatoid arthritis. Arthritis Rheum 2004;50:3444-9. 

18. Park YB, Choi HK, Kim MY, Lee WK, Song J, Kim DK, et al. Effects 
of antirheumatic therapy on serum lipid levels in patients with 
rheumatoid arthritis: prospective study. Am J Med 
2002;113:188-93.  

19. Lems WF, Dijkmans BAC. Rheumatoid arthritis: clinical aspects 
and its variants. In Fireestein GS, Panayi GS., Wollheim FA, eds. 
Rheumatoid arthritis: new frontiers in pathogenesis and 
treatment. New York: Oxford University Press; 2000. p. 213-25.  

20. Park YB, Lee SK, Lee WK, Suh CH, Lee CW, Lee CH, et al. Lipid 
profiles in untreated patients with rheumatoid arthritis. J 
Rheumatol 1999;26(8):1701-4.  

21. Austin MA, Hokanson JE, Edwards KL. Hypertriglyceridemia as 
a cardiovascular risk factor. Am J Cardiol 1988;81:7B-12B. 

22. Choy E, Sattar N. Interpreting lipid levels in the context of high-
grade inflammatory states with a focus on rheumatoid 
arthritis: a challenge to conventional cardiovascular risk 
actions. Ann Rheum Dis 2009;68:460-9.  

23. Castelli WP, Garrison RJ, Wilson PW, Abbott RD, Kalousdian S, 
Kannel WB. Incidence of coronary heart disease and 
lipoprotein cholesterol levels. The framingham study. JAMA 
1986;256:2835-8.  

24. Mercado FB, Marshall RI, Klestov AC, Bartold PM. Relationship 
between rheumatoid arthritis and periodontitis. J Periodontol 
2001;72:779-87.  

25. Greenwald RA, Kirkwood K. Adult periodontitis as a model for 
rheumatoid arthritis (with emphasis on treatment strategies). J 
Rheumatol 1999;26:1650-3.  

26. Katz J, Goultschin J, Benoliel R, Brautbar C. Human leukocyte 
antigen (HLA) DR4:positive association with rapidly 
progressing periodontitis. J Periodontal 1987;58:607-10.  

27. Gran JT, Husby G, Thorsby E. The association between 
rheumatoid arthritis and HLA antigen DR4. Ann Rheum Dis 
1983;42:292-6.  

28. Moen K, Brun JG, Madland TM, tynning T, Jonsson R. 
Immunoglobulin G and A antibody responses to Bacteriodes 
forsythus and Prevotella intermedia in sera and synovial fluids 
of arthritis patients. Clin Diagn Lab Immunol 2003;10:1043-50.  

29. Orgrendik M, Kokino S, Ozdemir F, Bird PS, Hamlet S. Serum 
antibodies to oral anaerobic bacteria in patients with 
rheumatoid arthritis. Med Gen Med 2005;7(2):2.  

30. Riise OR, Lee A, Cvancarova M, Handeland KS, Wathne KO, 
Nakstad B, et al. Recent-onset childhood arthritis-association 
with Streptococcus pyogenes in a population-based study. 
Rheumatol (Oxford) 2008;47:1006-11.  

31. Zeliadt N. When good germs go bad: "friendly” gut bacteria can 
trigger rheumatoid arthritis inmice. Sci Am 2010;22:1.  

32. Gompels LL, Smith A, Charles PJ, Rogers W, Soon-Shiong J, 
Mitchell A, et al. Single-blind randomized trial of combination 
antibiotic therapy in rheumatoid arthritis. J Rheumatol 
2006;33:224-7.  

33. O’Dell JR, Blakely KW, Mallek JA, Eckhoff PJ, Leff RD, Wees SJ, et 
al. Treatment of early seropositive rheumatoid arthritis: a two-
year, double-blind comparison of minocycline and 
hydroxychloroquine. Arthritis Rheum 2001;44:2235-41.  

34. Koga T, Kakimoto K, Hirofuji T, Kotani S, Ohkuni H, Watanabe 
K. et al. Acute joint inflammation in mice after systemic 
injection of the cell wall, its peptidoglycan, and chemically 
defined peptidoglycan subunits from various bacteria. Infect 
Immun 1985;50:27-34.  

35. Sakurai A, Okahashi N, Nakagawa I, Kawabata S, Amano A, 
Ooshima T, et al. Streptococcus pyogenes infection induces 
septic arithritis with increased production of receptor activator 
of the NF-kB ligand. Infect Immun 2003;71(10):6019-26.  

36. Arnett FC, Edworthy SM, Bloch DA, MCShane DJ, FriesJF, Cooper 
NS, et al. The American Rheumatism Association 1987 revised 
criteria for the classification of rheumatoid arthritis. Arthritis 
Rheum 1988;31:315-24.  

37. Fransen J, van Riel PL. The disease activity score and EULAR 
response criteria. Clin Exp Rheumatol 2005;23:S93-S99.  

38. Friedewald WT, Levy RI, Fredricksan DS. Estimation of the 
concentration of low density lipoprotein cholesterol in plasma. 
Without use of the preparative ultracentrifuge. Clin Chem 
1972;18:499-502.  

39. Belin DC, Morse E, Weinstein A, Westergren W. The 
sedimentation rate reevaluated. J Rheumatol 1981;8:331-5.  



Kaissi et al. 
Int J Pharm Pharm Sci, Vol 7, Issue 2, 245-251 

251 

40. Bauer AW, Kirby WMM, Sherris JC, Turck M. Antibiotic 
susceptibility testing by a standardized single disk method. Am 
J Clin Pathol 1966;36:493-6.  

41. Georgiadis AN, Papavasiliou EC, Lourida ES, Alamanos Y, 
Kostara C, Tselepis AD, et al. Atherogenic lipid profile is a 
feature characteristic of patients with early rheumatoid 
arthritis: effect of early treatment-a prospective, controlled 
study. Arthritis Res Ther 2006;8:R82.  

42. Del Rincon ID, Williams K, Stern MP, Freeman GL, Escalante A. 
High incidence of cardiovascular events in a rheumatoid 
arthritis cohort not explained by traditional cardiac risk 
factors. Arthritis Rheum 2001;44:2737-45.  

43. Al-Muhtaseb N, Al-Kaissi E, Thawaini AJ, Muhi-eldeen Z, Al-
Muhtaseb S, Al-Saleh B. The role of human xanthine 
oxidoreductase (HXOR), anti-HXOR antibodies, and 
microorganisms in synovial fluid of patients with joint 
inflammation. Rheumatol Int 2012;32:2355-62.  

44. Al-Muhtaseb N, Al-Kaissi E, Muhi-eldeen Z, Al-muhtaseb N. The 
Prevelance of dislipidemia and xanthine oxidoreductase level 
in Jordanian patients with rheumatoid arthritis. Eur J Sci Res 
2013;99(1):102-18.  

45. Tian LI, Yanhua XU, Mingde FU, Tao Peng, Yinghui Liu, Long S. 
The impact of plasma triglyceride and apolipoprotiens 
concentrations on high-density lipoprotein subclasses 
distribution. Lipids Health Dis 2011;10:17.  

46. Chen DY, Chih HM, Lan JL, Chang HY, Chen WW, Chiang EPI. 
Blood lipid profiles and peripheral blood mononuclear cell 
cholesterol metabolism gene expression in patients with and 
without methotrexate treatment. BMC Med 2011;9:14.  

47. Boutaga K, van Winkelhoff AJ, Vandenbrouke-Grauls CM, 
Savelkoul PH. Peridental pathogens; a quantitative comparison 
of anaerobic culture and real-time PCR. FEMS Immunol Med 
Microbiol 2005;45:191-9. 

 


