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Treatment with tumor necrosis factor alpha inhibitors has been increasingly implicated in the management of autoimmune
diseases. In spite of their promising effects, they are commonly associated with side effects. This issue indicates the need for
newer drugs with the same efficacy and fewer serious adverse effects. Pentoxifylline is a phosphodiesterase which inhibits
TNF secretion and exerts to some degree an anti-inflammatory effect. The purpose of this randomized clinical trial was to
evaluate the effect of pentoxifylline as an adjunctive therapy in the management of ankylosing spondylitis. Twenty-five
patients suffering from ankylosing spondylitis were randomly assigned to treatment or placebo groups having been matched
for age and gender. The treatment group received pentoxifylline (1200 mg daily), and the placebo group received a placebo in
addition to the standard treatment of sulfasalazine 2-3 gram daily and indomethacin 50-75 mg per day that were given to all
the patients in both groups. Serum levels of TNF-α were measured before and after the study intervention. Serum levels of
TNF-α were reduced significantly in both groups with a p-value of < 0.001. However, the reduction was more prominent in
the group receiving pentoxifylline than in the placebo group, although this between-group difference was not statistically
significant. The results demonstrate the need for further studies on the use of pentoxifylline as a safe adjunctive therapy in
controlling disease activity and reducing tumor necrosis factor-alpha levels in patients with ankylosing spondylitis.
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Introduction __________________________
Ankylosing Spondylitis (AS) is a chronic inﬂammatory
disease with an unknown etiology that mostly affects
the sacroiliac joints and spine and, less commonly, the
peripheral joints. It typically presents with low-back
pain and gradually progresses to stiffness and fusion of
the vertebrae, and it creates a great economic and social
burden [1, 2].
An effective treatment for AS should control
symptoms, decrease structural damage, and improve the
patient’s quality of life. Non-steroidal anti-inﬂammatory
drugs (NSAID) are known as ﬁrst-line drugs for the
management of this condition [3]. In patients with
peripheral arthritis, disease-modifying anti-rheumatic
drugs (DMARD) such as sulfasalazine could also be
considered as well as intra-articular injections of

glucocorticoids [4]. However, there is no evidence to
support the administration of these drugs in patients
with axial spondyloarthritis.
Recent studies have suggested the use of anti-tumor
necrosis factor (anti-TNF) agents as another option for
patients with elevated disease activity, especially for
axial arthritis [5, 6]. Infliximab, etanercept,
adalimumab, golimumab, and certolizumab are antiTNF agents that have been used successfully in the
treatment of AS in recent years [6-9]. On the other hand,
inhibition of TNF-α with the monoclonal antibody
inﬂiximab [10] or the soluble TNF receptor etanercept
has resulted in increased mortality and is associated
with many side effects [11]. Consequently, it is
necessary to find some other medications with antiTNF-α properties and less serious side effects.
Pentoxifylline, an oral anti-TNF agent that inhibits
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phosphodiesterase [12], has been shown to be useful in
decreasing serum levels of TNF-α in many disease
conditions with an inflammatory pathogenesis,
including AIDS [13], acute lung injury [14], alcoholic
and non-alcoholic steatohepatitis [15], and refractory
nephrotic syndrome secondary to lupus nephritis [16].
Some studies have found that pentoxifylline is effective
in the treatment of patients with rheumatoid arthritis
[17-19]. However, there is no study on the role of
pentoxifylline in the treatment of patients with AS.
Therefore, the current study was designed to evaluate
the role of pentoxifylline as an adjunctive therapy in
slowing disease progression in patients with ankylosing
spondylitis.

Patients and Methods __________________
This randomized clinical trial was conducted on patients
with active ankylosing spondylitis (AS) who referred to
the Rheumatology Clinic at Ali-ebne-Abitaleb Hospital,
Zahedan, Iran. The diagnosis was confirmed by a
rheumatologist using the Modified New York Criteria
for AS. All patients with no history of receiving anti
TNF-α drugs were included to the study. Any patients
with an infection, history of central nervous system
bleeding or coagulopathy, or drug reaction during the
period of study were excluded from the study.
Patients were informed about the study and told they
had the right to leave the trial at any time during the
study. After informed consent was obtained from each
patient, a thorough medical history was taken and a
complete physical examination was performed. The trial
design and all ethical issues concerning the patients
were confirmed by the Ethics Committee of Zahedan
University of Medical Sciences. Disease activity was
evaluated based on BASDAI (Bath Ankylosing
Spondylitis Disease Activity Index). Disease duration,
type, and duration of previous treatments were
determined and recorded. Blood samples were taken to
measure serum levels of TNF-α by the ELISA method,
ESR, and CRP as a determinant factor of baseline
disease activity before intervention. After matching for
age, gender, and average disease activity, 25 patients
were randomly assigned to treatment (n=12) and
placebo (n=13) groups using the random classified
blocking method. The duration of study was 12 weeks.
Patients of both groups received similar standard
treatments for AS, including sulfasalazine 2-3 g per day
and indomethacin 50-75 mg per day. In case of failure
to respond to sulfasalazine during the study, 10 mg of
weekly methotrexate was added to the treatment
regimen for both groups.
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The treatment group received pentoxifylline (1200
mg daily) as an adjunct to the standard treatment in
divided doses (400 mg TDS for 12 weeks), while
patients of the placebo group received a placebo in
addition to the routine regimen. Blinding was performed
according to random classified blocking methods. Doses
of all of the drugs received by the patients were
documented precisely in the beginning, during, and at
the end of the study, and any changes in doses were
noted. Symptoms associated with serious side effects,
including bleeding, were described for the patients, and
they were asked to refer immediately to an emergency
department in case of experiencing such symptoms.
During treatment, patients were visited periodically and
monitored for drug side effects. Twelve weeks after the
trial was initiated, another complete physical exam was
conducted and blood specimens were taken for the
measurement of serum levels of TNF-α, ESR, CRP and
the determination of disease activity using BASDAI. All
samples were transferred to measure the serum level of
TNF-α all at once and measurements were performed
using the same brand of laboratory kits before and after
intervention. This strategy was considered to minimize
measurement bias. Changes in ESR and CRP were
assessed after 12 weeks of follow-up in all patients.

Statistical analysis _____________________
All data was analyzed using STATA 10 software. The
normality of the BASDAI scores and the serum levels
of TNF-α were examined with the Shapiro-Wilk test. In
case of normality of data, all comparisons were
performed by parametric tests, i.e. t-test and paired ttest. In case the data was not distributed normally, nonparametric tests including the Wilcoxon Signed Ranks
Test were used to evaluate changes in ESR and CRP. A
p-value of 0.05 was considered significant.

Results ______________________________
Twenty-five patients with the diagnosis of ankylosing
spondylitis participated in this study and were randomly
divided into treatment (n=12) and placebo (n=13)
groups. Serum TNF-α levels of one patient in the
placebo group were very high and differed significantly
from that of the other patients. In order to prevent bias
in analyzing, that data was omitted. Two individuals in
the placebo group left the trial because of a lack of
interest in continuing the study protocol. All data related
to those two individuals was also omitted from
statistical analyses. Data from the 10 individuals
remaining in the placebo group were analyzed.
During the study period, pentoxifylline was well
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tolerated by patients. None of the patients in the
treatment or placebo group complained of any
symptoms indicating allergies or other drug side effects.
There was no significant difference in BASDAI
scores between the treatment and placebo groups before
intervention (P=0.12). The mean BASDAI scores in
both groups were significantly lower after the trial
(P<0.001); however, the decrease of the score in the
treatment group following the trial was more prominent.
Moreover, the mean level of this score was significantly
lower in the treatment group after trial than in the
placebo group (P=0.004).
Results of the current study indicated no significant
baseline difference in the median amounts of serum
levels of TNF-α between treatment and placebo groups
(P=0.151). The levels of TNF-α significantly decreased
after intervention in both groups (P<0.01). This
decrement was more prominent in the treatment group
in comparison with the placebo group, although this
prominence was not statistically significant (P=0.091).
The level of TNF-α was significantly lower in the
treatment group than in the placebo group after
intervention (0.016). The serum levels of ESR and CRP
was not significantly different after 12 weeks of
treatment in the placebo group. ESR decreased 5 mm/hr
(P=0.25), and CRP decreased 1.70 mg/l (P=0.72).
However, in the treatment group, the reductions in ESR
and CRP serum levels were significant. ESR decreased
37.10 mm/hr (P=0.01), and CRP decreased 16.00 mg/l
(P=0.02).

Group

Before
intervention

After
intervention

After-before
difference

P-value

Table 1. BASDAI scores of treatment and placebo groups at
the beginning and at the end of the study protocol

Treatment
(median; IR*)

46.65; 62.95

19.55;
36.78

-26.20;
26.52

0.002

95% CI

(21.96 87.81)

(11.10 49.72)

(-38.71 -12.03)

Placebo
(Median; IR)

104.00;
85.90

89.00;
75.30

12.50;
18.50-

P-value

0.151

0.016

0.091
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0.003

Table 2. Serum levels of TNF-α of treatment and placebo
groups at the beginning and at the end of the study protocol
Group
Treatment
(mean±SD)
(95% CI)
Placebo
(mean±SD)
(95% CI)

Before
intervention

After
intervention

P-value

4.58±0.83

2.36±0.48

<0.001

(4.05-5.11)

(2.05-2.66)

3.95±1.04

3.25±0.81

(3.25-4.65)

(2.71-3.80)

0.001

IR: Interquartile range

Discussion____________________________
The mainstay of treatment for ankylosing spondylitis is
currently based on a combination of education, exercise,
physical therapy, rehabilitation, patient associations,
self-help groups, and pharmacotherapy which is aimed
at improving joint pain and function, and consequently
enhancing the quality of life. NSAIDs are the first-line
pharmacological agents used in the management of this
condition in combination with intra-articular
corticosteroids and sulfasalazine and other DMARDs
with more prominent peripheral features. However, antitumor necrosis factor-α (TNF-α) drugs have been shown
to have promising outcomes regarding their impact on
joint pain and function [20].
This randomized clinical trial demonstrated the
considerable benefit of pentoxifylline as an add-on
therapy in the treatment of ankylosing spondylitis (AS).
The BASDAI scores reflecting the level of disease
activity in the patients improved significantly following
treatment with pentoxifylline. In addition, significantly
lower levels of TNF-α were seen in patients treated with
pentoxifylline compared to the placebo individuals.
TNF blockers have shown significant efficacy in
symptomatic relief and improvement of quality of life
among AS patients; however, these agents have not
been associated with decreased radiographic
progression of disease. Despite the significant role of
TNF blockade in preventing erosive bone damage in RA
and psoriatic arthritis, new bone formation, which is the
mainstay of radiologic findings in AS, has not been
shown to be suppressed by TNF blockers [5, 6, 21, 22].
Given the possible role of TNF-α in the pathogenesis
of many inflammatory disorders, TNF blockade has
been increasingly proposed for the treatment of such
disorders in recent years [23].
Nevertheless, the wide variety of roles TNF plays
makes the use of these biologic agents a concerning
issue, as their impact is not limited to the role of TNF in
the pathologic process, but also alters the physiologic
roles of this important agent causing a significant range
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of side effects. One such effect is its important role in
the mediation of TH1 response to intracellular bacteria
and viruses which is an especially important mechanism
in limiting infectious pathogens like mycobacterium
tuberculosis [23].
After more than a decade of developing TNF
blockers, their safety profiles have been largely
revealed. Opportunistic infections such as those caused
by Listeria, Cryptococcus, Pneumocystis, and
Aspergillus as well as Mycobacterium tuberculosis have
been described. Risks of the reactivation of Hepatitis B
and latent tuberculosis (TB) and the exacerbation of
Hepatitis C have also been associated with the use of
infliximab. Among these, tuberculosis reactivation is
especially significant in TB-prevalent areas as applies to
the southeast of Iran. In addition to infectious adverse
effects, cholecystitis, gall stones, non-infectious
hepatitis, and jaundice have also been mentioned. The
increased risk of malignancies such as lymphoma and
cutaneous malignancies is another safety concern of
TNF blockers [24]. Furthermore, a lupus-like syndrome
has been reported following treatment with infliximab.
Seizure, optic neuritis, and multiple sclerosis are among
the neurologic disorders associated with the use of TNF
blockers. Despite some proposed benefits of TNF
blockers in congestive heart failure, it is known that
TNF blockers can worsen a patient's underlying heart
condition, especially in the elderly [24, 25]. In addition
to the mentioned clinical consequences of biologic antiTNF agents, there are other pitfalls that complicate the
use of these drugs. Among these, one important aspect
is their cost which is especially significant for patients
of the lower socioeconomic classes and may result in
non-compliance. Other economic issues associated with
the use of biologic anti-TNF agents are imposed by the
costs of their adverse effects. According to the available
data, none of the current anti-TNF agents appear to be
cost-effective for the management of AS with
infliximab showing the poorest results in short-term
models [21].
Pentoxifylline, however, is a phosphodiesterase
inhibitor which has anti-TNFα properties with many
advantages over biologic agents such as infliximab. The
side effects described for pentoxifylline are very
limited, presenting it as a safer medication. No severe
infections have been reported following the
administration of this drug. Furthermore, pentoxifylline

is not expensive and is available to all patients of
different socio-economic classes. Pentoxifylline is not
only compatible with other drugs used for the
management of AS, but it is also postulated to act
synergistically to reduce TNF-α levels through
independent mechanisms with sulfasalazine. Their
effectiveness has been shown in other autoimmune
disorders such as pemphigus vulgaris, entero-Behcet’s
disease, and psoriasis [26-28]. This is particularly
important in the geographical area where the authors of
the current study practice because of the higher
prevalence of infectious diseases such as TB and the
relatively lower socioeconomic status of the population,
both of which make the prescription of anti-TNF agents
an even more challenging issue and the search for
alternatives a necessary area of research. The results of
this trial suggest that drugs like pentoxifylline are
effective in reducing disease activity among patients
with progressive ankylosing spondylitis. The authors
recommend further clinical trials that compare the
effects of pentoxifylline with biologic agents such as
infliximab, etanercept, or adalimumab on reducing
disease activity and improving the quality of life of AS
patients, to further assess the usefulness and effects of
the drug in clinical practice, and to determine whether
this drug can be considered for addition to the list of
routine drugs used in line with or as an alternative agent
to biologic anti-TNF agents in the management of AS. It
also recommended that long-term studies on a higher
number of patients and with different doses of
pentoxifylline be conducted to discover the most
efficient doses. The BASDAI scoring system was used
in this trial to evaluate disease activity; more
measurable indices are recommended for the evaluation
of disease activity in future trials so as to improve the
fidelity of the results.

Conclusion ___________________________
According to the results of this study, the vast variety of
side effects mentioned for anti-TNF-α agents indicate
the need for research on the efficacy of drugs like
pentoxifylline with similar activity and fewer side
effects as an adjunctive therapy in the management of
patients with ankylosing spondylitis
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