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Objective: To evaluate the efficacy of pentoxifylline therapy in improving the walking capacity of pa-
tients with moderate intermittent claudication.

Data sources: A search of MEDLINE for trials published between 1976 and 1994 inclusive, and a
bibliographic review of all articles retrieved.

Study selection: Randomized, placebo-controlled, double-blind clinical trials were selected that
evaluated the pain-free walking distance (the distanced walked on a treadmill before the onset of
calf pain) and the absolute claudication distance (the maximum distance walked on a treadmill)
among patients with moderate intermittent claudication. Twelve study groups in 11 trials were in-
cluded in the analysis.

Data extraction: In addition to information regarding the trial design, patient characteristics,
dosages and treatment periods, the means and standard deviations were collected for both the
pain-free walking and absolute claudication distances. Trial quality was also assessed.

Data synthesis: Overall, there was a statistically significant improvement in the pain-free walking
distance after pentoxifylline therapy (weighted mean difference 29.4 m [95% confidence interval
(CI) 13.0 to 45.9 m]); this finding was based on a total sample of 612 patients (308 in the treatment
groups and 304 in the control groups). A significant improvement was also noted in the absolute
claudication distance (weighted mean difference 48.4 m [95% CI 18.3 to 78.6 m]); this was based
on a total sample of 511 patients (258 in the treatment group and 253 in the control group). In a
sensitivity analysis of the pain-free walking distance, significant treatment effects and no statisti-
cally significant heterogeneity were found when only trials were included that were "medically eli-
gible" (involved patients with stage II disease and a pain-free walking distance of 50 to 200 m). In a
similar sensitivity analysis of the absolute claudication distance, the two conditions resulting in a
significant treatment effect and no significiant heterogeneity were the inclusion of "medically eli-
gible" trials and those with a shorter treatment duration (13 weeks or less).

Conclusion: Pentoxifylline therapy may be efficacious in improving the walking capacity of patients
with moderate intermittent claudication. However, properly conducted clinical trials are required
to provide a true estimate of the benefit.

Objectif: Evaluer 1'efficacite de la therapie a la pentoxifylline pour ameliorer la capacit6 de marche
des patients souffrant de claudication intermittente moderee.

Sources de donnees: Recherche dans MEDLINE d'etudes publiees entre 1976 et 1994 inclusive-
ment et revue bibliographique de tous les articles extraits.

Selection d'etudes: On a choisi des etudes cliniques randomisees 'a double insu contr6lees par
placebo au cours desquelles on a evalue la distance de marche sans douleur (distance parcourue sur
un tapis roulant avant l'apparition de la douleur au mollet) et la distance absolue de claudication
(distance maximale parcourue sur un tapis roulant) chez les patients atteints de claudication inter-
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mittente moderee. L'analyse a porte sur 12 groupes d'etude et 11 etudes.
Extraction de donnees: Outre l'information sur la conception de l'etude, les caracteristiques des

patients, les posologies et les periodes de traitement, on a calcule les moyennes et les ecarts types
dans le cas a la fois de la distance de marche sans douleur et de la distance absolue de claudication.
On a evalue aussi la qualite de l'etude.

Synthese des donnees: Dans l'ensemble, on a constate une amelioration significative sur le plan
statistique de la distance de marche sans douleur apres une therapie a la pentoxifylline (difference
moyenne ponderee de 29,4 m [intervalle de confiance (IC) 'a 95 %, 13,0 a 45,9 m]). Cette cons-
tatation etait fondee sur un echantillon total de 612 patients (308 dans les groupes de traitement
et 304 dans les groupes temoins). On a constate aussi une amelioration significative de la distance
absolue de claudication (diff6rence moyenne ponderee de 48,4 m [IC a 95 %, 18,3 a 78,6 m]).
Cette constatation etait fondee sur un echantillon total de 511 patients (258 dans le groupe de
traitement et 253 dans le groupe temoin). Dans le cadre d'une analyse de sensibilite de la distance
de marche sans douleur, on a constate des effets significatifs du traitement et aucune
heterogeneite significative sur le plan statistique lorsqu'on n'a inclus que des etudes <<admissibles
sur le plan medical> (patients atteints de la maladie au stade II et distance de marche sans douleur
de 50 a 200 m). Dans le cadre d'une analyse semblable de sensibilite portant sur la distance ab-
solue de claudication, les deux conditions qui ont produit un effet significatif du traitement et au-
cune heterogeneite significative ont ete l'inclusion des etudes <<admissibles sur le plan medical> et
de celles oiu la duree du traitement etait plus courte (13 semaines ou moins).

Conclusion: La therapie a la pentoxifylline peut etre efficace et ameliorer la capacite de marche des
patients atteints de claudication intermittente moderee. Il faut toutefois effectuer des etudes cli-
niques en bonne et due forme si l'on veut etablir une veritable estimation de l'avantage.

I ntermittent claudication is a symptom of peripheral
vascular disease and presents as debilitating pain in

the leg muscles that greatly reduces the mobility of pa-
tients. Improvement in walking capacity should be con-
sidered as a therapeutic aim, because intermittent claudi-
cation represents the essential clinical symptom of the
patient. The two measures of walking capacity most
commonly used to assess the severity of claudication are
the pain-free walking distance (the distance walked on a
treadmill before the onset of pain) and the absolute clau-
dication distance (the maximum distance walked on a
treadmill).'

Currently the only drug approved by the US Food
and Drug Administration to treat intermittent claudica-
tion is pentoxifylline. It is thought to decrease blood vis-
cosity and platelet activity, thereby increasing red blood
cell flexibility.2 The result is increased blood flow
through the capillaries and improved tissue oxygenation.
Although many similar clinical trials have been per-
formed since the 1970s, it is still unclear whether pen-
toxifylline is clinically efficacious in improving the walk-
ing capacity of patients.

Several reviews evaluating the efficacy of pentoxifylline
have been published.31 Rossner and Muller3 and Ernst6
concluded that pentoxifylline was effective in improving
patients' walking distance, yet Cameron and associates4
and Radack and Wyderski5 concluded that the limited
amount and quality of reported data from the trials
analysed precluded an overall, reliable estimate of the
drug's efficacy. However, none of the four reviews satisfied
the criteria for systematically pooling individual trials.7'8
We therefore conducted a meta-analysis primarily to

determine whether pentoxifylline is effective in improv-

ing the walking capacity of patients with moderate inter-
mittent claudication. The measures of interest were the
pain-free walking distance and the absolute claudication
distance.

Methods

Literature search and study selection

Two main search strategies were used: a search of
MEDLINE for articles published between 1976 (the
year in which the first controlled trial using pentoxi-
fylline was published) and 1994 inclusive, and a review
of the references cited in the retrieved articles. The
MeSH terms used in the database search were "periph-
eral vascular disease," "pentoxifylline" and "intermittent
claudication." No restrictions for the language of publi-
cation or the study design were made.
We attempted to contact all corresponding authors of

the published trials for which there were incomplete
data. We also consulted several content experts for in-
formation about the-existence of any unpublished or
current pentoxifylline trials.

For inclusion in our analysis trials had to meet the
following criteria: randomized, placebo-controlled, dou-
ble-blind clinical trial; patients had moderate intermit-
tent claudication due to peripheral vascular disease at
stage II or III according to Fontaine's classification
(pain-free walking distance of 50 to 200 m, or less than
50 m, respectively9'-1); the duration of the intermittent
claudication ranged from more than 3 months to less
than 5 years; the intervention was therapy with pentoxi-
fylline, 600 to 1800 mg/d, lasting from 2 to 26 weeks;
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and the outcomes of measure were pain-free walking
distance and absolute claudication distance. Single-blind
and open studies were not considered because of evi-
dence of a large placebo response in claudication tri-
als.4"2"3 Crossover trials were considered for inclusion,
but only data from the first phase of the trials were used
in the analysis, in order to avoid misinterpretation of the
results.

Assessment oftrial quality

We assessed the quality of reporting of each trial us-

ing a validated three-item scale.'4 The items assessed the
quality of randomization, double-blinding, and inclusion
of data for dropouts and withdrawals. The scale ranges

in scores from 0 to 5, higher scores indicating a superior
quality of reporting. The trials were scored under
masked conditions (the authors, their affiliations, all
journal identifiers, references and funding sources were

deleted using a black marker), and final scores were ob-
tained through group consensus.

Data collection

We collected information regarding the trial design,
patient characteristics, dosages and treatment periods.

We attempted to collect data from each trial on the
means and standard deviations (SDs) for the pain-free
walking and absolute claudication distances; however,
this proved difficult, because there were numerous data-
reporting inconsistencies.
The standard method of reporting the results was to

give the number of metres walked on the treadmill. In
one trial'" the results were given in seconds walked on the
treadmill, so we calculated the number of metres using
the reported speed of the treadmill (4 km/h). In another
trial'6 the number of paces rather than metres was given

for the pain-free walking distance, so we estimated the
equivalent number of metres using a conversion factor of
6, given the age and disease severity of the patients.

Statistical analysis

Data on the pain-free walking distances (from 10 tri-
als2'9'10"5-21) and on the absolute claudication distances
(from 7 trials29"0"6"17"1922) were pooled to arrive at an over-

all estimate of the effectiveness of pentoxifylline. These
data were presented both as a weighted mean difference
and an effect size.23 Also, we evaluated between-trial het-
erogeneity using Cochran's Q-test23 and performed a

sensitivity analysis of trial quality, dosages, treatment
duration and disease severity. With respect to disease

.T*able I . i o. in j.therap

No. of
No. of male patients Fontaine Pentoxifylline
(and female) completing stage of Duration dosage,t

Study patients study disease of IC mg/d

Rudofsky et al, 1 989i
(Germany)

Lindegarde et al, 1 989'
(Sweden and Denmark)

. .. ..... ..... ...
Ernst et al, 1 992" (Austria)

Porter et al, 1982 (United
States)

Thomson et al, 1990
(United Kingdom)

Reilly et al, 1987"' (England)

Donaldson et al, 1984'
(England)

Roekaerts et al, 1984"
(Belgiurm)t

Roekaerts et al, 1 984i
(Belgium)

Strano et al, 1 9842" (ltaly)t

Bollinger et al, 1977
(Switzerland)

Di Perri et al, 19832 (Italy)t

133 (26)

119 (31)

34 (6)

105 (23)

4 (11)

30

62 (18)

3 (17)

3 (13)

1 2 (6)

17 (2)

1 9 (5)

154

150

40

82

1 3 11-111

25

73

20

16

18

19

24

11 >6mo

11

11

> 6 mo

> 3 mo

11 > 6 mo

N RIu
11 >6mo

11

11-111

NR

2-5 yr

Il-ll 3-5 yr

Il-l1l > 4 mo

11 1 .S yr

II 1-5 yr
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Duration of
treatment,

wk

600 IV

1200

1200

§

NR

600

1200

1200

800

600

1200

2

26

12

24

12

8

8

1 2

24

12

8

8

*All trials were (louble-blind, plac ebo-controlled.
tUnless otherssise specitied, medication ssas administerecd in tablet torni. IV = intrasenously.
tCrossover trial (onlv the first phase swas coinsidered t(or anallsisi.
hDose was increased stepsvise trorii 600 to 1200 n'iyd.
IINR = rnot reported.
¶% Dosage swas 600 mg'cl intravenously plus 400 mng oralls three tirmes daills tor the first 3 days, then 400 nig orally three times dailv.



severity, trials were defined as "medically eligible" if the
patients had Fontaine's stage II disease.

Results

We found 20 trials of pentoxifylline efficacy through
the MEDLINE search and an additional 9 through the
bibliographic search. Group consensus determined that
12 trials did not meet the eligibility criteria: 1 involved
patients with Fontaine's stage IV disease,24 8 were not
conducted in a randomized fashion,2532 2 were not
placebo-controlled trials33'34 and 1 was not performed in

a double-blind fashion.35 In addition, two German arti-
cles could not be obtained.3637 Four trials"'38 had to be
excluded because the data could not be converted into
the required descriptive statistics and follow-up with the
trial investigators did not resolve these issues. Thus, a
total of 12 study groups from 1 1 trials were included in
the meta-analysis (fable 1).
The baseline pain-free walking distances of the pa-

tients are given in Table 2. The pooled data on the effect
of pentoxifylline on the pain-free walking and absolute
claudication distances, as well as the quality scores as-
signed to the 12 study groups, are given in Table 3.

Ta'ble 2: Baseline pain-free walking distances (in metres)

.. i.

i ..

;j

Table .3: Quality scores of trials. and distances achieved after pentoxifylline t.herapy

ii;~~~~~~~~
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The results of the sensitivity analysis on the effect of
pentoxifylline on the pain-free walking distance, based
on data from 11 study groups in 10 trials, are shown in
Table 4. The total sample size was 612 patients (308 in
the treatment group and 304 in the placebo group). The
overall weighted mean difference of 29.4 metres was sta-
tistically significant (95% CI 13.0 to 45.9 in), which in-
dicated that subjects in the treatment group walked on
average about 30 m further than those not taking the
drug.
The overall weighted mean difference of 48.4 m for

the absolute claudication distance (Table 5) was also sta-
tistically significant (95% CI 18.3 to 78.6 in). This sensi-
tivity analysis was based on the results from six trials and
seven study groups, for an overall sample size of 511 pa-
tients (258 in the treatment group and 253 in the control
group).

Between-trial heterogeneity was statistically signifi-

cant when all of the trials were included in the analysis.
This heterogeneity was explored using sensitivity
analysis. The four main sources of this variation that
were analysed included the overall quality of the trials
(the scores ranged from 2 to 4 [Table 3]), the drug
dosages, the duration of treatmnent and, most impor-
tant, the severity of disease (as determined by the large
differences from baseline pain-free walking distances
[Table 2]).

In the sensitivity analysis of pain-free walking dis-
tance, significant treatment effects and no statistically
significant heterogeneity were found when only "med-
ically eligible" trials were included.2sl,te101w8,20 In compari-
son, for the absolute claudication distance, the two con-
ditions that resulted in a signficant improvement and no
statistically significant heterogeneity were the inclusion
of "medically eligible" trials9" 6"7' and those with a shorter
treatment duration (13 weeks or leSS).2'6"19'20,22

fs#s:o na o. .ipe ox-f-F. "thera. ,n J.-p-a-in ee walling.TAI ove

Overall improvement
in distance

(and 950/ Cl*), m
Overall

effect size x2 valuet Homogeneity

All trials 29.4 (I13.0 to 45.9) 0.3 9.2 25.6

High-quality trialst 23.4 (4.7 to 42.1) 0.2 3.9 22.8

Medically eligible trials§ 22.8 (5.9 to 39.71 0.2 3.5 1 2.5¶

High-quality, medically eligible
trials 14.3 (-5.0 to 33.61 0.1 0.2 7.1¶

Trials using astandard dosagell 36.5 (4.6 to 68.4) 0.2 3.4 1 3.1

Trials with treatment duration
of.l3wk 29.0 (10.4 to 47.6) 0.3 7.8 1 5.8

Trials with treatmient dLiration
of>l13 wk 30.8 (-4.6 to 66.3) 0.2 1.9 9.3

*Cl = contidence interval.
ti dcegree of treedoni.
*Trials with a cjciality score of or miore.
UIrials that includedi onlv p)atients wsho had rontaine's stage 1t disease and a pain-tree wsalking distance of 50 to 200 m.

IlDetined as 12t00 nig'd ot pentoxtifylitne, iti accordance wsith the Canadian Pharmiaceutical Association guidelitnes.'
¶ StatisticalIly signitficant.

O& to e.,.,...,ic#aua#ca. on
Alitma". ........

Trials

Overall improvement

in distance

(and 950/ CI), m

Overall

effect size x2 value* Homogeneity

All trials 48.4 (18.3 to 78.6) 0.3 8.0 19.0

High-quality trials 41.3 (7.4 to 75.1) 0.2 3.3 18.2

Medically eligible trials 19.7 (-13.5 to 52.8) 0.1 2.3 2.8t

High-quality, miedically
eligible trials 1 .0 (-37.4 to 39.4) 0.0 0.0 0.3±

Trials using standard
dosage 48.6 (14.1 to 83.0) 0.3 5.0 1 7.7

Trials with treatment

duration of> 1 3 wk 1 9.8 (-19.8 to 59.5) 0.1 0.7 9.0

rIlc'grec' of frcetlomi.
tStatistically signiticant.
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Discussion

The results of our meta-analysis show that pentoxi-
fylline can be efficacious in improving the walking ca-
pacity of people with moderate claudication. However,
depending on the perspective (e.g., the doctor's, the pa-
tient's or the policymaker's), an increase of 30 m in the
pain-free walking distance may or may not be clinically
significant. The ability to walk a distance of about 70 m
(the length of an average city block) without pain en-
ables patients to be fairly self-sufficient, to work in a
non-physical job and to participate in most social activi-
ties.4' In addition, distances walked on a treadmill can be
approximated to those walked on flat ground by multi-
plying them by a factor of 3.42 Thus, our results suggest
that pentoxifylline therapy may also be clinically benefi-
cial, since the equivalent distance walked on flat ground
would be about 90 m.

These results only pertain to the efficacy of pentoxi-
fylline and not necessarily to its effectiveness. No sub-
group analysis could be performed, because even though
some of the trials reported the numbers of patients who
smoked, had diabetes or had hypertension in the treat-
ment and control groups, the measurements of pain-free
walking and absolute claudication distances were not
presented separately for these subgroups. In addition,
there were dropouts from a large number of trials; how-
ever, only data for those who completed the trial were
published. Thus, most of the reported data were not for
'the intention-to-treat groups.
Many factors, other than the four mentioned in the

sensitivity analysis (study quality, dosages, treatment du-
ration and severity of disease), could affect the potential
effectiveness of the drug and may have contributed to
the finding of statistically significant heterogeneity when
all trials were combined. For instance, the mean age of
the patient groups studied varied from 51 to 70 years;
the sociodemographic characteristics undoubtedly var-
ied, given that the studies were conducted in different
countries, including the United States, the United King-
dom and Scandinavia; the use of concomitant drugs by
the trial participants was often mentioned, but few stud-
ies excluded patients based on this information; most of
the patients were men, although in two trials",`9 the
number ofwomen was greater; finally, and perhaps most
important, the sample sizes of the trials ranged from 13
to 154. It has been suggested that a sample of 40 patients
is required to detect a clinically important difference in
walking capacity (greater than 40% between placebo and
treatment groups), with the necessary statistical power,
and an acceptable level of significance.3 Only five tri-
als2'9 10"17"18 met this criterion.

Although we attempted to minimize bias, one limita-
tion that persisted was the extraction of data from pub-
lished trials. There seemed to be little consistency in the
type of data reported, and in more than 25% of the eli-

gible trials standard descriptive statistics were not pre-
sented and insufficient data were provided to calculate
them. This problem is commonly noted by reviewers,
and the fact that these difficulties continue emphasizes
the need for some form of structured reporting of ran-
domized clinical trials.43 Also, there may have been a po-
tential language bias, because we could not retrieve two
German trials.

Costs are important when comparisons are made with
other drugs or forms of therapy. Stegarchis and collabo-
rators44 reported that, on average, pentoxifylline ac-
counted for almost 10% of the total cost of care among
patients using the drug on a continuous basis, and local
costs for the drug are about $1000 per year (Ottawa
Civic Hospital pharmacy: unpublished data). Pentoxi-
fylline is currently not covered by some provincial health
plans. Another important issue when conducting trials of
such a potentially debilitating disease is quality of life.

Conclusion

The results of our meta-analysis show that pentoxi-
fylline therapy can be efficacious, in terms of both clini-
cal and statistical significance, in improving both the
pain-free walking distance and the absolute claudication
distance among patients with moderate intermittent
claudication. However, because there were numerous
methodological differences among the trials analysed, a
properly conducted large multicentred clinical trial is re-
quired to provide a true estimate of benefit. Such a trial
should also examine issues of cost and quality of life.

Clinical relevance: Pentoxifylline appears to be ef-
fective in improving the walking capacity of pa-
tients with moderate intermittent claudication.
Treated patients were able to walk, on average,
30 m farther than control patients on a treadmill
(equivalent to 90 m on flat ground).

Study limitations: Whether pentoxifylline is more
or less effective in patients who are elderly, smoke
or have diabetes, hypertension or other conditions
is unknown; the cost-effectiveness of this medica-
tion and its impact on quality of life have yet to be
determined.
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