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Abstract Objective: Rheumatoid arthritis (RA) is a common inflammatory disease associated with many extraarticular features. The aim of the study was to evaluate the effects of pentoxifylline (PTX) as adjuvant therapy to
etanercept in moderately to highly active RA. Methods: A single center randomized double-blind placebocontrolled trial of 8 weeks duration was performed. Disease activity was measured via calculating the disease
activity score in 28 joints using erythrocyte sedimentation rate (DAS28-ESR) and by simplified disease activity
score in 28 joints using hsCRP (SDAI-CRP). 40 Patients who were using etanercept (ETN) were randomly allocated
to receive each day either pentoxifylline 400mg tablet twice daily or capsules prefilled with glucose as placebo also
twice daily and were evaluated at baseline and at week 8 for clinical and hematological parameters. Results: Tumor
necrosis factor (TNF), high sensitive C-reactive protein (hsCRP), duration of morning stiffness, and cardiovascular
risk were significantly more reduced in pentoxifylline group than placebo group after 8weeks. Non signiﬁcant
changes were observed in clinical parameter like swelling joints counts (SJC),tender joints counts(TJC),visual
analogue scale(VAS),evaluator global assessment (EGA),DAS28-ESR, SDAI-CRP and hematological parameter
like hemoglobin (Hb) amount, erythrocyte sedimentation rate (ESR) and white blood cells (WBC) count between
groups. Conclusion: PTX significantly decreased pro-inflammatory markers (TNF, hsCRP), duration of morning
stiffness and cardiovascular risk. This suggests that pentoxifylline may be a promising and useful strategy to reduce
the systemic inflammation and cardiovascular morbidity and mortality observed in RA patients.
Keywords: rheumatoid arthritis, pentoxifylline, disease activity
Cite This Article: Samer I. Mohammed, Faiq I. Gorial, and Ibrahim A. Majeed, “Pentoxifylline as Adjuvant
Therapy to Etanercept in Patients with Moderately to Highly Active Rheumatoid Arthritis.” American Journal of
Pharmacological Sciences 1, no. 4 (2013): 61-66. doi: 10.12691/ajps-1-4-4.

1. Introduction
Rheumatoid arthritis (RA) is a chronic systemic
autoimmune inflammatory disease that affects all ethnic
groups throughout the world [1] with increased morbidity
and mortality from premature cardiovascular disease
(CVD). Up to 50% of this excess mortality is secondary to
ischemic heart disease (IHD) closely followed by
cerebrovascular disease [2], with a 1.5-fold increase in the
standardized mortality ratio due to CV events compared
with the general population [3].
The principle inflammatory cytokines that believed to
have a key position in the pathogenesis of RA include
TNF-α and IL-6, both of which are targets for therapy [4].
Pentoxifylline is a tri-substituted xanthine derivative
designated chemically as 3, 7-Dihydro-3, 7-dimethyl-1-(5oxohexyl)-1H-purine-2, 6-dione that, unlike theophylline,
is a hemorheologic agent, i.e., an agent that affects blood
viscosity [5]. Pentoxifylline is frequently prescribed for
patients with peripheral arterial disease, mainly because of

its capacity to deform hemocytes and to its vasodilatation
effect [6]. This drug can also decrease levels of tumoral
necrosis factor, an important inflammatory cytokine
responsible for the increased endothelial expression of
adhesion molecules and for IL-6 production [7]. The
precise mode of action of pentoxifylline and the sequence
of events leading to clinical improvement are still to be
defined [5].
Many studies have demonstrated the possible antiinflammatory effect of pentoxifylline (PTX). A
prospective 3-month open evaluation of PTX in a group of
adult patients with RA refractory to conventional disease
curative therapies in 1995 where 19 patients with RA
assessed clinically according to the World Health
Organization/International League of Associations for
Rheumatology (WHO/ILAR) criteria at baseline, and 3
months after the initiation of therapy. They evaluated a
complete blood count, erythrocyte sedimentation rate
(ESR), and whole blood assays of TNF-α production.
After 3 months they found a significant diminution in
number of tender and swollen joints as well as the ESR (p
< 0.05) although no consistent effects on TNF-α
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production were observed. Furthermore, whole blood
assays of TNF-alpha production shortly after initiation of
pentoxifylline therapy were not predictive of the clinical
response to this agent and they concluded that although
pentoxifylline may possess therapeutic properties in RA,
any beneficial effects appear to be unrelated to changes in
TNF-α generation in whole blood assays [8].
Also Dysregulation of TNF-α production which thought
to be important in rheumatoid arthritis was tested in
1995 by using combination of PTX and thalidomide in
an open study of rheumatoid arthritis patients to assess
the effect on TNF production, the antiarthritic effects
and toxicity of this combination, in which 12 patients
with active rheumatoid arthritis were treated with 1200
mg pentoxifylline and 100 mg thalidomide daily for 12
weeks. The results showed a lowering in the TNF production
capacity during treatment (P < 0.03) whereas production
capacity of IL- 6, IL-10, and IL-12 was not affected. They
concluded that although pentoxifylline/thalidomide
reduced the production capacity of TNF, the benefit/side
effects ratio was poor due to multiple adverse effects,
while clinical observation suggests limited efficacy [9].
Another study on a 64 year-old man with seronegative
RA who had 23 swollen joints, 32 painful joints, and ESR
135 mm/h. All these parameters were dramatically
improved 3 weeks after administration of PTX 300 mg/d
and prednisolone 5 mg/d. Discontinuation of PTX in this
patient resulted in rapid exacerbation of RA and when
PTX was restarted the patient showed complete recovery
from arthritis with normalization of ESR within 3 months
and was maintained a complete remission for another 1
year. This case further supports a potential antirheumatic
effect of PTX on some patients with RA [10].
Also, in an animal model, Al-Saad et al evaluated the
dose-response relationship of the anti-inflammatory
activity of PTX in experimental animal models of chronic
inflammation in 2012 and found that PTX in a dose
dependent pattern attenuates formaldehyde-induced chronic
inflammation and cotton-pellet induced granuloma in rats
and potentiates the anti-inflammatory activity of
dexamethasone and methotrexate [11]. The aim of this
study was to evaluate the effects of PTX as adjuvant
therapy to etanercept in moderately to highly active RA.

2. Subjects and Methods
2.1. Study Design
This was an 8-week randomized double blind placebo
controlled single center trial conducted at Rheumatology
Unit, Baghdad Teaching Hospital, Baghdad, Iraq carried
out over 5 months from September 2012 till March 2012
at Rheumatology Unit, Baghdad Teaching Hospital.
Patients were randomly allocated to receive each day
either pentoxifylline400 mg tablet twice daily or capsules
prefilled with glucose as placebo (PBO) orally also twice
daily in addition to their weekly subcutaneous etanercept
dose. Pentoxifylline was bought from Sanofi-AventisEgypt Company, Egypt. Whereas glucose was bought
from SDI, Samarra, Iraq. Patients were evaluated at
baseline and at week 8.
Informed consent was obtained from all participants
and this study was approved by the ethical committee of

Baghdad University, College of Medicine - Medical
Department.

2.2. Sample Selection
Eligible patients had conﬁrmed RA according to the
1987 American College of Rheumatology (ACR) criteria
with moderate to highly active disease deﬁned as disease
activity score based on 28 joints and ESR (DAS28-ESR)
greater than 3.2 at baseline. For inclusion, patients also
were required to have taken etanercept subcutaneously
and regularly for at least 4 previous consecutive months
without any clinical response. The exclusion criteria
included presence of contraindication to PTX (Cerebral
hemorrhage, extensive retinal hemorrhage, acute
myocardial infaction, and sever cardiac arrhythmia),
renalimpairment, hepatic impairment, pregnancy, breast
feeding, patients already onPTX, patients with mild or
inactive RA,using DMARDs other than etanercept , with
high dose of NSAIDS, and patients with co-existent other
connective tissue disease. Additionally, 20 healthy age
and sex matched individuals were considered as a control
group.

2.3. Clinical and Laboratory Evaluation
Clinical evaluation of patients for tender and swelling
joints was done by specialized rheumatologist who was
blinded to treatment at zero time (baseline) and after 8
weeks. The RA disease activity was measured using
DAS28-ESR) [12] and Simplified Disease Activity Index
(SDAI) [13]. DAS28 is calculated from the number of
tender and swollen joint counts (TJC and SJC; 28-joint
count), patient self-assessment of disease activity (visual
analog scale, VAS), and erythrocyte sedimentation rate
(ESR.]. SDAI is the numerical sum of five outcome
parameters: TJC and SJC (based on a 28-joint assessment),
patient and physician global assessment of disease activity
(VAS 0-10 cm) and level of C reactive protein
(CRP).DAS28 and SDAI can be calculated according to
the following formula:
DAS28 = 0.56 (TJC) 0.5+0.28(SJC) 0.5+0.70ln (ESR)
+0.014(VAS)
SDAI=TJC+SJC+EGA+VAS+CRP
Blood specimen collection and laboratory analysis (at
baseline and after 8 weeks) of WBCs count, ESR and Hb,
high sensitive CRP (hsCRP),TNF-α, was done by
specialized laboratory researchers who did not participate
in this study. WBCs count and Hb were measured by a
hematology auto-analyzer (Ruby-CELL-DYN 08H56-02,
Abbott Company, Abbott Park, IL, USA). ESR was
measured by Westergren method [10eh].hsCRP [14] and
TNF-α [15] by using ELIZA technique.

2.4. Statistical Analysis
Statistical software (SPSS version 16, Chicago, IL,
USA) was used for data input and analysis. Continuous
variables were presented as mean ± standard deviation
(SD) and discrete variables were presented as numbers
and frequencies. Chi square test for independence was
used to test the significance of association between
discrete variables. Continuous variables were tested by the
Shapiro Wilk test to determine if they were normally or
abnormally distributed. ANOVA test was used to test the
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significance of difference in the mean of 3 independent
samples in normally distributed continuous variables.
Unpaired t-test was used to test the significance of
difference in the mean of two independent samples in
normally distributed continuous variables and Mann
Whitney test for abnormally distributed data. Findings
with P value less than0.05 were considered significant
whereas P values less than 0.01 considered highly
significant.

3. Results
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Of a total of 49 patients who were randomized in this
double-blind study, 40 completed the 8 weeks of treatment
(20 from the pentoxifylline (PTX) group and 20 from the
placebo) (Figure 1).
The mean age of PTX group did not differ significantly
from placebo and controls(50.25±9.91years vs 49.8
±9.84years vs 42.05±9.88 years, P>0.05) respectively.
Also there was no statistical significant difference in the
female to male ratio among PTX group, placebo group,
and controls (15:5 (75%)vs12:8 (60%) vs10:10(50%),
P>0.05) respectively (Table 1).

Figure 1. Total number of patients participated in the current study
Table 1. Baseline characteristics of patients and controls
Pentoxifylline
Placebo
(n= 20)
(n= 20)
Age inyears(mean±SD)
50.25±9.91
49.8 ±9.84
Parameter

Female:Male [n(%)]

15:5 (75%)

Control
(n= 20)
42.05±9.88

12:8 (60%)

10:10 (50%)
5(25%)

Smoking[n(%)]

2(10%)

0 (0%)

Duration ofdisease inyears (mean± SD)

11.95± 8.82

7.5±5.50

P-value
0.07
0.66
0.189
0.068

Familyhistoryof rheumatoidarthritis[n](%)]

3(15%)

3(15%)

0.87

Diseaseactivityscore of 28joints (mean± SD) SD)

5.73±1.27

5.59±0.94

0.971

Subcutaneousnodules

3(15%)

4(20%)

0.243

Positive Rheumatoidfactor [n(%)]
15(75%)
17(85%)
Continuous variables presented as Mean ± Standard deviation; and discrete variables as numbers and frequencies.

Baseline hematological parameters showed that Hb
level was significantly lower in patients with active RA
than healthy control subjects (P < 0.05).Whereas ESR and
WBC count were significantly higher in patients with
active RA than those in control group (P < 0.001, Table 2).

Parameter
ESR (mm/hr.)
Hemoglobin(g/dl)

0.342

Table 3 showed no significant difference in the baseline
clinical parameters between PTX and placebo group
patients (P>0.05).
After 8 weeks of starting adjuvant treatment with
eitherPTX or placebo, we found that only hsCRP and
TNF-α decreased significantly by PTX (P < 0.05, Table 4).

Table 2. Baseline hematological parameters of the patients and controls
Pentoxifylline
Placebo
Control
(n= 20)
(n= 20)
(n= 20)
66.05±37.20
65.45±31.48
7.12 ±3.37

< 0.001

12.24±1.23

12.29 ±1.34

WBC count (Nano Liter)

10.182.35

9.92 ±2.44

5.33 ±0.89

< 0.001

hsCRP(mg/dl)

8.37± 3.60

8.19±3.23

4.25± 3.16

< 0.001

TNF-α (pg./ml)

66.18±45.89

42.92±37.42

7.39±2.90

< 0.001

Continuous variables presented as Mean ± Standard deviation

14.05±1.01

P-Value

< 0.05
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Table 3. Baseline clinical parameters of the patients
Pentoxifylline (n= 20)

Parameter
Tender joint count (TJC)

9.90±5.17

Placebo (n=20)

P-Value

8.75± 4.09

0.478
0.478

Swelling joint count (SJC)

3.90±2.45

3.00±2.18

Visual analogue scale (VAS)

55.50±16.38

51.50±18.43

0.929

Evaluator global assessment (EGA)

5.23±1.61

4.80±1.96

0.499

RA disease activity as measured by DAS28

5.73 ± 1.27

5.59±0.94

0.971

RA disease activity as measured by SDAI

27.71±9.46

25.105±7.73

0.541

17.85±16.63

12.75±13.78

0.180

Duration of morning stiffness(min)
Continuous variables presented as Mean ± Standard deviation

Parameter

Table 4. Changes inhematological parameters after 8weeks
Pentoxifylline (n= 20)
Placebo (n= 20)

ESR (mm/hr.)

-16.50±14.38

-18.05 ±18.13

P-Value
0.726

Hemoglobin(g/dl)

-0.17±0.73

+0.10 ±1.70

0.879

WBC count (Nano Liter)

-0.85 ±0.93

-0.74±1.11

0.758

hsCRP(mg/dl)

-0.66±1.13

-0.12±0.58

0.03*

-3.58±7.46

0.013*

TNF-α (pg./ml)
-18.06±18.99
Continuous variables presented as Mean ± Standard deviation.ESR= Erythrocyte sedimentation rate.
WBC= white blood cells. HsCRP=High sensitive C- reactive protein.
TNF-α=Tumor necrosis factorα. * Significantly different compared to placebo (p<0.05)

Parameter

Table 5. Changes inclinical parameters after 8weeks
Pentoxifylline (n=20)

Placebo (n=20)

P-Value

Tender joint count (TJC)

-2.3±1.75

2.35±2.58

0.26

Swelling joint count (SJC)

-0.6±1.14

-0.35±1.84

0.24

Visual analogue scale (VAS)

-10.8±9.77

-5.25 ± 10.94

0.124

Evaluator global assessment (EGA)

-0.90±1.01

-0.78±1.61

0.791

RA disease activity as measured by DAS28

-0.60±0.61

-0.81±0.88

0.305

RA disease activity as measured by SDAI

-4.58±2.94

-4.42±5.29

0.884

Duration of morning stiffness(min)
-7.45±9.05
-3.95 ± 7.42
Continuous variables presented as Mean ± Standard deviation. * Significantly different compared to placebo (p<0.05).

0.012*

In addition, only duration of morning stiffness
decreased significantly by PTX (P < 0.05) while other
parameters showed no significant difference between the
effect of PTX and placebo (P > 0.05, Table 5).

4. Discussion
Swelling joints are considered as the best single
variable that detects response to drug therapy in RA
patients [16]. The present study showed that PTX reduced
swelling joints significantly while placebo did not produce
any significant change after 8weeks of therapy, but overall
there was non significant difference between the effect of
PTX and placebo on SJC. This finding was different from
a randomized placebo controlled trial that used PTX
400mg tablets three times daily or placebo for 24 weeks
which showed that PTX was more effective than placebo
in term of reducing SJC [17]. This difference can be
attributed to the short duration of this study in comparison
to the above study that continued for 24 weeks.
Assessment of tender points is the cornerstone during
evaluation and treatment decision making in RA [18].
This study showed that there was a non-significant
difference between the effect of PTX and placebo; similar
finding was reported by Maksymowych et al [19] who
carried out a prospective 3-month open evaluation of PTX
in a group of adult patients with RA refractory to
conventional disease remittive therapies and found PTX
was effective to reduce TJC in patients with mild active

RA more than placebo but the effect was not statistically
significant.
Visual analogue scale (VAS) is a valid measure of pain
intensity in RA patients [20]. The current study showed
that there was a non-significant difference between the
effect of PTX and placebo on VAS. Similar study in
which the effect of PTX on painful distal diabetic
neuropathy was measured by Cohen et al who used PTX
in six-month trial for the treatment of painful distal
diabetic neuropathy and found non-significant difference
in the patients' pain between the PTX- and placebo-treated
groups [21]. But Usha et al [17] reported that PTX
reduced VAS significantly while placebo not. The
difference may be due to the difference in duration of the
present study or the use of etanercept with placebo that
were also effective in reducing VAS and may cover the
effect of PTX.
Evaluator global assessment (EGA) is considered a
reliable indicator for assessing RA and even more reliable
than VAS [22]. We found a non-significant difference
between the effect of PTX and placebo on EGA. Exactly
there were no similar studies in this respect and this was
the first study evaluated the effect of PTX on EGA.
Acute phase reactants ESR and CRP provide reliable
means for discrimination between drugs that provide
symptomatic relief only and those with a more profound
effect in RA [23]. In this study there was non-significant
difference of the effect of PTX on ESR. In contrast to
Maksymowych [19] who found PTX decreased ESR
significantly after 3 months. Possible explanation may be
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the effect of etanercept in our patients making effect of
PTX much harder to detect.
The present study showed that RA patients had a
significantly higher CRP level than healthy control
subjects, which was similar to another study that reported
a higher CRP level in RA patients than in healthy control
subjects and CRP elevation was directly correlated with
RA disease activity [24]. The results also showed a
significant effect of PTX but not placebo on hsCRP level
this result was similar to randomized placebo-controlled
study done by Fernande et al [25] who measured proinflammatory and anti-inflammatory activity of PTX in
patients with coronary artery disease and concluded that
PTX reduced pro-inflammatory CRP level significantly.
Another study done by Maitia et al [26] showed after onemonth follow-up PTX decreased significantly C-reactive
protein and ESR.
Regarding RA disease activity, PTX had non significant
effect on both DAS28 and SDAI. This was the first study
that measured the effect of PTX on DAS28 or SDAI and
the result can be explained since these measures depend
on different factors include TJC, SJC, VAS, ESR, hsCRP
so the effect of PTX will be the result of effect on the
above factors which showed a high percent of change in
PTX group but non significant effect.
The results of this study showed a significant difference
between the effect of PTX and placebo on TNF-α.
Similarly González-Espinoza et al [27] showed that PTX
significantly decreased serum concentrations of TNF-α,
IL-6 and CRP compared to placebo. This may suggest that
PTX could be a promising and useful strategy to reduce
the systemic inflammation.
Additionally, we found that PTX reduced morning
stiffness significantly. Inconsistent with Huizinga et al [28]
who found that PTX produced non-significant change in
morning stiffness when used in combination with
thalidomide. The finding in our study was expected
possibly because PTX could improve the markers of
inflammation that morning stiffness was correlated with
like ESR, swollen joint counts, pain, fatigue, tender joint
and patient and physician global assessment of disease
activity [29]. Also the above study included only 12
patients and used PTX as adjuvant with thalidomide
which differs in mechanism of action and efficacy from
etanercept which was used in current study.
The results of this study showed that Hb level in RA
patients was significantly less than control subjects, this
finding was proved by many other studies showing that
anemia was a common extra articular manifestation of RA
patients [30,31]. Also neither PTX nor placebo could
improve Hb level which was similar to another animal
study done by Mendes et al who found PTX decreased
hemoglobin content by approximately 40% [32].
Moreover, WBC count was significantly higher in RA
patients than control subjects; this finding was similar to
another clinical trial that showed a high level of WBC
count in RA patients[33] whereas other studies found a
correlation between inflammation and WBC count [34].
The data also showed that PTX was no more effective
than placebo to decrease WBC count, Inconsistent with
animal study done by Mohammadzadeh et al [35] who
concluded PTX could decrease total white blood cell
count in serum of rats.

65

Furthermore, PTX produced a significant change in
hsCRP and TNF which are the most important markers for
CV risk specially the level of circulating CRP which is a
prognostic marker of future CV events for men and
women both with and without established CVD [36].The
non-significant effect on other inflammatory parameters
that increase cardiovascular risk like ESR may be related
to use of other drugs with PTX and placebo that may mask
the positive effect of PTX on these CV risk factors.
Fernandesa, et al[37] reported PTX reduced the proinflammatory and increased anti-inflammatory response in
patients with acute coronary syndrome and may have
beneficial clinical effects on cardiovascular events.
In conclusion, PTX significantly decreased proinflammatory markers (TNF, hsCRP), duration of
morning stiffness, and cardiovascular risk. This may
suggest that PTX could be a promising and useful strategy
to reduce the systemic inflammation and cardiovascular
morbidity and mortality observed in RA patients.
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