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Evaluation of pentoxifylline and ferrous sulfate for treatment of
lower limb venous ulcers

Avaliagdo da pentoxifilina e do sulfato ferroso no tratamento da tlcera varicosa dos
membros inferiores
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Abstract

Background: Venous ulcers (VU) are the most advanced stage of chronic venous disease (CVD) of the lower limbs.
They are frequently associated with episodes of hemorrhage that can provoke chronic anemia (CA), delaying healing.
There are no studies in the literature analyzing the prevalence of CA among patients with VU of the lower limbs and few
studies have analyzed use of pentoxifylline to treat VU of the lower limbs. Objectives: To evaluate the prevalence of
CA'in patients with lower limb VU and responses to treatment with ferrous sulfate (SF) compared with a combination
of SF plus pentoxifylline as adjuvant treatment for VU of the lower limbs. Methods: A total of 67 patients with
lower limb VU were recruited from a Lymphedema and Angiodysplasia Clinic at the Hospital das Clinicas, Recife, PE,
Brazil. After initial clinical and laboratory assessments, patients diagnosed with CA were randomized into one of two
groups: a control group, given SF (900 mg/day oral route), or a study group, treated with SF (900 mg/day oral route)
and pentoxifylline (1,200 mg/day). All were reassessed after 90 days. Results: Twenty-seven patients (40%) had CA.
After treatment, increases were observed in hemoglobin and hematocrit levels, iron kinetics had improved, and both
depth and area of VU had reduced in both groups, without statistically significant differences. Conclusions: A high
prevalence of anemia was detected in the study population. The combination of SF and pentoxifylline was not more
effective than SF alone for adjuvant treatment of VU of the lower limbs.
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Resumo

Contexto: A Ulcera varicosa (UV) é o estagio mais avangado da doenga venosa crénica (DVC) dos membros inferiores
(MMI), frequentemente associada a episddios de hemorragia que podem provocar anemia cronica (AC) e retardar a
sua cicatrizagdo. Ndo ha, na literatura, trabalhos que avaliem a prevaléncia da AC nos portadores de UV dos MMII, e
poucos trabalhos analisam o uso da pentoxifilina no tratamento das UV dos MMII. Objetivos: Avaliar a prevaléncia
da AC nos pacientes portadores de UV de MMII e a resposta terapéutica ao sulfato ferroso (SF) e a associagdo da
pentoxifilina com SF no tratamento adjuvante das UV dos MMII. Métodos: Foram avaliados 67 pacientes portadores
de UV de MMl atendidos no ambulatério de Cirurgia Vascular do Hospital das Clinicas, Recife, PE. Apds as avaliagdes
clinica e laboratorial iniciais, os pacientes diagnosticados com AC foram randomizados em dois grupos: o grupo
controle, que recebeu SF (900 mg/dia via oral), e o grupo de estudo, tratado com SF (900 mg/dia via oral) e pentoxifilina
(1.200 mg/dia). Todos foram reavaliados apds 90 dias. Resultados: Entre os pacientes avaliados, 27 (40%) apresentavam
AC. Apds o tratamento, foram observados aumento dos niveis de hemoglobina e de hematécrito e melhora das taxas
da cinética do ferro, assim como a diminuicdo da profundidade e da area das UV em ambos os grupos, sem diferenca
estatistica. Conclusdes: Foi encontrada alta prevaléncia de anemia na populagdo estudada. A associagao do SF com a
pentoxifilina ndo se mostrou mais eficaz do que o emprego isolado do SF no tratamento adjuvante da UV dos MMII.
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INTRODUCTION

Venous ulcers (VU) are the most advanced stage
of chronic venous disease (CVD) of the lower limbs.
The majority of patients who have this condition also
have low disposable income and, as a consequence, have
unreliable access to health services. As a consequence,
they seek medical attention when they already have
extensive ulcers, which are often associated with
chronic hemorrhage episodes, since in the majority
of cases this type of wound develops in areas with
varicose veins that rupture easily. These repeated
episodes can provoke chronic anemia (CA), which,
in turn, as has been well established in the literature,
can delay or even prevent VU healing.'®

In addition to standard treatment with dressing
and elastic compression, there are now adjuvant
measures proposed for treatment of VU of the lower
limbs, including administration of medications
such as pentoxifylline, which acts on red blood
cell deformability. Published data indicate that use
of this drug is associated with improved healing
process, compared with placebo, when combined
with elastic compression and with no other type of
treatment.’'> According to a systematic review from
the Cochrane Database of Systematic Reviews,’ in the
presence of concomitant compressive therapy, groups
treated with pentoxifylline demonstrated a higher
probability of healing compared with treatment with
placebo. There are few studies that have adequately
studied use of pentoxifylline to promote healing of
this type of ulcer and there are no studies that have
evaluated its use in combination with ferrous sulfate
(SF) for this purpose.

In the light of the above, the objective of this
study was to evaluate the prevalence of chronic
anemia among patients with lower limb VU and
their response to the treatment with SF compared to
pentoxifylline and SF for adjuvant treatment of VU
of the lower limbs.

METHODOLOGY

A total of 67 patients with CVD and VU of the
lower limbs were recruited from a Lymphedema and
Angiodysplasia Clinic at the Hospital das Clinicas,
Recife, PE, Brazil, and assessed from August 2015 to
August 2016 (consecutive sample). The design employed
was a prospective intervention study (clinical trial)
with simple randomization. All participants signed
free and informed consent forms after being given
information about the study.

The sample was calculated on the basis of the expected
frequency of active or healed VU in the population
with CVD (3.6%), considering an acceptable margin

Venous ulcers and anemia

of error of 5%, a 95% confidence interval (CI), and
heterogeneity of 50%. This calculation was based on
the normal distribution.

The following Formula 1 was used to calculate
the sample size:

n:ZxZ[P(l—P)] )
(D x D)

Where “Z” represents the normal distribution — in this
case, Z=1.96 (95%CI); “P” is the expected prevalence;
and “D” is the maximum acceptable estimation error
(5%). The primary outcome was presence of CA and
secondary outcomes were response to treatment of
CA and lower limb VU at 90 days.

Study participants were adult patients with VU of
the lower limbs and a laboratory diagnosis of CA.
Diagnosis of CA was defined as: iron deficiency
anemia secondary to chronic bleeding (hemoglobin
<12 g/dL); normal reticulocytes, ferritin, serum iron;
transferrin saturation at the lower limits of the normal
reference or below it; and total iron binding capacity
(TIBC) at the upper limit of the reference range or
elevated beyond it. Presence of peripheral pulses in
the lower limbs was also an inclusion criterion.

Patients were excluded from the study if they had
infected VU, or were diagnosed with VU of lower
limbs and also had chronic gastrointestinal and/or
genitourinary bleeding, iron-deficiency anemia, or
anemia of other etiologies — such as thalassemias,
and inflammatory, sideroblastic, aplastic, hemolytic
(autoimmune and non immune), or megaloblastic
anemias, considering patients’ prior histories and
laboratory differential diagnosis.

Patients who had serum hemoglobin below 12 g/dL
and hemometric and kinetic iron results compatible
with iron deficiency anemia secondary to chronic
bleeding were randomized into one of two treatment
groups: a control group (G1) comprising 13 patients
who were treated with the standard dressings by the
vascular surgery service at the Hospital das Clinicas,
Recife, PE, and oral administration of SF (300 mg,
three times a day) for 90 days, or a study group (G2)
comprising 14 patients treated with standard dressings
and oral administration of both SF (300 mg, three
times a day) and pentoxifylline (400 mg, three times
a day), also for 90 days.

Clinical assessment of VU of the lower limbs
was conducted according to the MEASURE
methodology®® followed by analysis of blood tests.
After 90 days of treatment, all patients underwent
clinical reassessment with the MEASURE system
and laboratory tests were repeated.

The data collected were organized in spreadsheets
(Microsoft Office Excel®, New Mexico, United
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States) and analyzed using GraphPad Prism® version
4.0 (GraphPad Software, California, United States).
Analysis of variance (ANOVA) was used for continuous
variables that fit a normal curve (parametric) which
were compared using Student’s ¢ test. The Kruskal-
Wallis and Mann-Whitney U tests were used to analyze
non-parametric data. Fisher’s exact test was used to
analyze proportions and percentages.

The values from laboratory test results for the
parameters (hemoglobin, hematocrit, reticulocytes,
ferritin, serum iron, iron binding, and transferrin) were
organized for multivariate analysis with ANOVA,
followed by the 7 test for independent samples. The same
variables were also analyzed for differences in each
parameter tested before and after treatment, within
each group (D90 —DO0) and between groups (Group 2 —
Group 1), in this case taking the laboratory reference
values for each parameter. Analysis of differences was
inferred using the Mann-Whitney U test.

Hemoglobin was defined as the primary diagnostic
parameter for anemia. These data were first used to
calculate descriptive statistics, and then the efficacy
of treatment with SF combined with pentoxifylline
was analyzed using the following formula:
[Efficacy = % treatment failure in the SF group - %
treatment failure in the SF + pentoxifylline group / %
treatment failure in the SF group]."

Odds ratios (OR) were calculated to measure the
likelihood that a person would achieve therapeutic
success from anemia treatment using pentoxifylline
combined with SF. The parameter defined as the
cutoff value for normal hemoglobin was >12 g/dL.

The Miettinen formula was applied, for which the
result is equivalent to the lower limit of the confidence
interval (95%CI) of the OR, as follows: Strength of
association = antilog {[1-1.96/\/}(2] .In(OR)}, with
5% significance (i.e., Z =1.96). If the result is greater
than 1, the association is considered significant.

The nonparametric Friedman test was used
for the parameters assessed with the MEASURE
methodology because this test is calculated using
the ranks of data rather than their numeric values.
For all situations, the maximum probability of error
acceptable for rejection of the null hypothesis was set
at 5% (p < 0.05), considering a 95% safety margin.

The study was approved by the Human Research
Ethics Committee at the Hospital das Clinicas,
Universidade Federal de Pernambuco (UFPE), Recife,
PE, Brazil, for data collection under protocol number
1.134.878.

RESULTS

Twenty-seven of the 67 patients with lower limb
VU had CA (40%). The mean age of the 67 patients
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assessed was 63 years (£ standard deviation [SD]
11.78). Female patients accounted for 71% (n=47)
of the sample. In the subset of 27 patients with
lower limb VU and CA, mean age was 72.6 years
(= SD 12.88) in G1 and 59.4 years (+ SD 10.35) in
G2, with a statistically significant difference between
groups (p = 0.0072).

Comparison of data on the characteristics of the
lower limb VU from the first consultation (D0) with
those from the reassessment at 90 days (D90) showed
that in G1 there was an increase in the number of
patients with hyperpigmentation and a decrease in the
number of patients with lipodermatosclerosis, both
without statistical difference (p = 1.000); an increase
in granulation tissue in the VU bed, but without
statistical difference (p = 0.9853); an increase in the
number of patients with VU exudate, but without
statistical difference (p = 1.000); and absence of
fetid odor at both assessments and reduction in the
depth of VU, but without statistically significant
difference (p = 0.8566 in the right lower limb [RLL]
and p=0.6522 in the left lower limb [LLL]). The was
also a reduction in the area of ulcers, but without
statistically significant difference (p =0.9097 for the
RLL and p =0.9583 for the LLL).

Analysis of the characteristics of the lower limb VU
in G2 comparing DO to D90 revealed no changes in
hyperpigmentation or lipodermatosclerosis; reduction
in granulation tissue in the VU bed (p = 0.9853),
absence of fetid odor, infection, or exudate at both
assessments; reduction in the depth of ulcers, but
without statistically significant difference (p =0.8566 for
RLL and p = 0.6522 for LLL); and reduction in the
area of ulcers, also without statistically significant
difference (p =0.9097 for the RLL and p=0.9583 for
the LLL) (Table 1).

Analysis of laboratory test results from before (D0)
and after (D90) CA treatment in G1 and G2 revealed
increases in hemoglobin, hematocrit, reticulocytes,
ferritin, transferrin, and serum iron levels; and a
reduction in total iron binding capacity. There was
also a statistically significant improvement in anemia
after 90 days of treatment in G2, in which treatment
was with SF and pentoxifylline (p = 0.0262).

Analysis of the efficacy of anemia treatment revealed
improved parameters in both groups, with a greater
likelihood of cure of anemia in G2 than G1 (OR 2.5,
95%CI 0.51-12.30), but without statistical power
(p=0.4312).

Considering treatment of lower limb VU and CA,
there were improvements in hemoglobin levels and
reductions in ulcer depth, reflected in the healing
process in 4 (33%) patients in the control group,
compared to 8 (57%) patients in the study group,
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Table 1. Characteristics of lower limb VU in anemic patients.

Venous ulcers and anemia

Group 1 Group 2
VARIABLES Ferrous sulfate Ferrous sulfate + pentoxifylline p-value
Do D90 Do D90

Ulcer characteristics (%)
Hyperpigmentation 61.54 66.67 57.14 57.14 1.0000
Lipodermatosclerosis 38.46 33.33 42.86 42.86
Tissue types (%)
Granulation 76.92 83.33 71.43 64.29 0.9853
Granulation + fibrin 15.38 16.67 2857 3571
Fibrin 7.69 0.00 0.00 0.00
Infected (%)
Yes 0.00 8.33 0.00 0.00 1.0000
No 100.00 91.67 100.00 100.00
Exudate (%)
Present 0.00 8.33 0.00 0.00 1.0000
Absent 100.00 91.67 100.00 100.00
Odor (%)
Fetid 0.00 0.00 0.00 0.00 _
Sui generis 100.00 100.00 100.00 100.00
Depth (cm)
Right
0 37.50 62.50 0.00 18.18 0.8566
<03 50.00 12.50 54.55 7273
0.3-0.6 12.50 25.00 27.27 0.00
0.7-1.0 0.00 0.00 9.09 0.00
1.1-2.0 0.00 0.00 0.00 0.00
Left
0 2222 37.50 0.00 0.00 0.6522
<03 44.44 37.50 60.00 60.00
0.3-0.6 11.11 25.00 40.00 40.00
0.7-1.0 11.11 0.00 0.00 0.00
1.1-2.0 11.11 0.00 0.00 0.00
Area (cm?)
Right
0.5-5.0 25.00 50.00 18.18 54.55 0.9097
5.0-10.0 25.00 12.50 27.27 9.09
> 10.1 50.00 37.50 54.55 9.09
Left
0.5-5.0 3333 62.50 20.00 40.00 0.9583
5.0-10.0 22.22 0.00 20.00 0.00
> 10.1 44.44 37.50 60.00 60.00

Values expressed as percentage (%). The parameters “infected’, “exudate”, and “odor” were analyzed using descriptive statistics. The Friedman test was used. If p <

0.05. DO = data from first consultation; D90 = data from 90-day reassessment; VU = venous ulcer.
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with a higher likelihood of improvement in the
study group (OR 2.7, 95%CI 0.5380-13.22). There
was no statistically significant difference between
groups (p=0.2671). The analysis of ulcer depth was
defined as the parameter for evaluation of healing
after treatment (D90). The data on ulcer area were
not considered, because they were not representative
(Tables 2 and 3).

DISCUSSION

Laboratory diagnosis of CA in this study employed
laboratory tests and criteria that are well-established
in the literature. The method employed to assess VU
of the lower limbs was set out in the MEASURE
protocol, is widely employed in the routines of other
hospitals and clinics, and has been frequently used in
scientific studies of cutaneous ulcers.!>!517

The treatment for CA consisted of iron replacement.
The SF administration employed, at an oral dosage
of 900 mg/day, is the current recommendation in the
literature for treatment of cases of iron deficiency
anemia secondary to chronic episodes of bleeding.!*!32

Laboratory diagnosis of CA revealed mean hemoglobin
levels in the mild anemia range and in the same way
the iron kinetics parameters (trend for reduced ferritin,

Table 2. Distribution of patients who exhibited increased
hemoglobin (Hb) levels and reduction in ulcer depth, in control
and study groups.

If ulcer depth < 0.3 (cm)
and Hb > 12 (g/dL)*

G2
Ferrous sulfate + pentoxifylline

Depth < 0.3 Hb > 12
Yes 13
G1
Ferrous sulfate

Depth < 0.3 Hb > 12
Yes 9

*Patients had Hb < 12 before treatment.

Venous ulcers and anemia

transferrin, and serum iron and increased TIBC) in
almost half of the patients assessed in this study.
These laboratory test results are compatible with iron
deficiency anemia by progressive blood loss (anemia
due to chronic bleeding).?!*

Recent Brazilian data show a 9% prevalence of iron
deficiency anemia among elderly people. The present
study detected a much higher prevalence (40%) of
iron deficiency anemia (secondary to chronic bleeding
of VU). In 1970, J. Marks and A. Shuster stated that
anemia and cutaneous ulcers were so common that it
would be expected to find them both in the same patient
and that, in some cases, this would occur because of
a direct relationship. Despite this, the authors of this
study did not specifically investigate the association
between VU of the lower limbs and CA. %%

With regard to treatment of CA, improvement in
anemia was observed in both groups at the end of
the 90-day treatment, with a statistically significant
difference in the study group, which was treated
with SF and pentoxifylline. There are reports in the
literature on the action of pentoxifylline in treatment
of anemia in inflammatory disease associated with
iron deficiency anemia secondary to chronic blood
loss (mixed anemia), such as anemia of chronic renal
failure,” but there are no consistent reports related to
the action of pentoxifylline for treatment or purely
iron-deficiency anemia due to chronic bleeding.”’

At the end of 90 days, in both treatment groups
it was observed that there were reductions in both
depth and area of ulcers and that the majority of
wounds had granulation tissue, reflecting improved
transcutaneous oxygen supply and an adequate wound
healing process. However, these reductions were not
statistically significant when assessment times were
compared (at diagnosis and after treatment) in each
group or between groups, even though some studies in
the literature had shown a significant positive effect of
pentoxifylline on healing of venous ulcers.”'? These
results are similar to those found by authors who have

Table 3. Analysis of treatment efficacy according to increase in hemoglobin (Hb) level and reduction in ulcer depth in control

and study groups.

If Hb > 12 (g/dL) and ulcer depth < 0.3 (cm)

Efficacy analysis

Yes No OR 95%Cl Efficacy (%) p Value
Factor Actual  Expected  Actual Expected
G2
Ferrous sulfate + pentoxifylline 8 57.1 6 429
G1 2.7 0.5380-13.22 35.7 0.2671
Ferrous sulfate 4 333 8 66.7

RR = (a/a+b) / (c/c+d). RR = 1.71. There is a higher "risk” of increase in Hb level and reduction in ulcer depth in group taking pentoxifylline + ferrous sulfate. OR =
(a*d) / (b*c). 2.7x greater chance of not curing anemia and depth when treated with only with pentoxifylline. Efficacy = 1-RR. If the RR is greater than 1 (as in the
example), then there is a higher risk in the exposed group relative to the not exposed group. Fisher’s exact test was used to analyze the data, in a contingency table.
RR = relative risk; OR = odds ratio.
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reported that pentoxifylline is a satisfactory adjuvant
medication for healing of VU of lower limbs, but the
data do not prove its efficacy.?®*

It is extremely important to identify patients
with lower limb VU associated with CA, in order to
indicate the need for simultaneous treatment of CA,
contributing to faster ulcer healing, improving patient
quality of life, and reducing expenditure on dressings.

LIMITATIONS OF THE STUDY

The sample calculation was based on the expected
VU prevalence at the tertiary University hospital
where the study was conducted. In this case, the
expected prevalence of VU was less than in the general
population, since the Lymphedema and Angiodysplasia
Clinic at this hospital has a larger number of patients
with arterial diseases and patients who need vascular
access for hemodialysis, rather than those with CVD
of the lower limbs. As a result, the sample size was
smaller than it would have been if the prevalence of
VU in the general population had been used.

CONCLUSIONS

A high prevalence of anemia was detected in
the study population. The combination of SF with
pentoxifylline did not show greater efficacy than
use of SF alone for adjuvant treatment of VU of the
lower limbs.
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Avaliacao da pentoxifilina e do sulfato ferroso no tratamento da
ulcera varicosa dos membros inferiores

Evaluation of pentoxifylline and ferrous sulfate for treatment of lower limb venous ulcers

Priscilla Cardoso Lemos', Esdras Marques Lins' @, Flavia Cristina Morone Pinto,
José Lamartine de Andrade Aguiar', Fernanda Appolonio' (2, Francisco Breno'

Resumo

Contexto: A Ulcera varicosa (UV) é o estagio mais avangado da doenga venosa crénica (DVC) dos membros inferiores
(MMI), frequentemente associada a episddios de hemorragia que podem provocar anemia cronica (AC) e retardar a
sua cicatrizagao. N&o ha, na literatura, trabalhos que avaliem a prevaléncia da AC nos portadores de UV dos MM, e
poucos trabalhos analisam o uso da pentoxifilina no tratamento das UV dos MMII. Objetivos: Avaliar a prevaléncia
da AC nos pacientes portadores de UV de MMII e a resposta terapéutica ao sulfato ferroso (SF) e a associagdo da
pentoxifilina com SF no tratamento adjuvante das UV dos MMII. Métodos: Foram avaliados 67 pacientes portadores
de UV de MMl atendidos no ambulatério de Cirurgia Vascular do Hospital das Clinicas, Recife, PE. Apds as avaliagdes
clinica e laboratorial iniciais, os pacientes diagnosticados com AC foram randomizados em dois grupos: o grupo controle,
que recebeu SF (900 mg/dia via oral), e o grupo de estudo, tratado com SF (900 mg/dia via oral) e pentoxifilina (1.200
mg/dia). Todos foram reavaliados ap6s 90 dias. Resultados: Entre os pacientes avaliados, 27 (40%) apresentavam AC.
Apds o tratamento, foram observados aumento dos niveis de hemoglobina e de hematdcrito e melhora das taxas da
cinética do ferro, assim como a diminuigdo da profundidade e da area das UV em ambos os grupos, sem diferenca
estatistica. Conclusdes: Foi encontrada alta prevaléncia de anemia na populagdo estudada. A associagdo do SF com a
pentoxifilina ndo se mostrou mais eficaz do que o emprego isolado do SF no tratamento adjuvante da UV dos MMII.

Palavras-chave: anemia ferropriva; Ulcera varicosa; insuficiéncia venosa; sulfato ferroso; pentoxifilina.

Abstract

Background: Venous ulcers (VU) are the most advanced stage of chronic venous disease (CVD) of the lower limbs.
They are frequently associated with episodes of hemorrhage that can provoke chronic anemia (CA), delaying healing.
There are no studies in the literature analyzing the prevalence of CA among patients with VU of the lower limbs and few
studies have analyzed use of pentoxifylline to treat VU of the lower limbs. Objectives: To evaluate the prevalence of
CA in patients with lower limb VU and responses to treatment with ferrous sulfate (SF) compared with a combination
of SF plus pentoxifylline as adjuvant treatment for VU of the lower limbs. Methods: A total of 67 patients with
lower limb VU were recruited from a Lymphedema and Angiodysplasia Clinic at the Hospital das Clinicas, Recife, PE,
Brazil. After initial clinical and laboratory assessments, patients diagnosed with CA were randomized into one of two
groups: a control group, given SF (900 mg/day oral route), or a study group, treated with SF (900 mg/day oral route)
and pentoxifylline (1,200 mg/day). All were reassessed after 90 days. Results: Twenty-seven patients (40%) had CA.
After treatment, increases were observed in hemoglobin and hematocrit levels, iron kinetics had improved, and both
depth and area of VU had reduced in both groups, without statistically significant differences. Conclusions: A high
prevalence of anemia was detected in the study population. The combination of SF and pentoxifylline was not more
effective than SF alone for adjuvant treatment of VU of the lower limbs.

Keywords: iron deficiency anemia; venous ulcer; venous insufficiency; ferrous sulfate; pentoxifylline.
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INTRODUCAO

A ulcera varicosa (UV) representa o estagio
mais avangado da doenga venosa cronica (DVC)
dos membros inferiores (MMII). A maioria dos
pacientes portadores dessa enfermidade apresenta
baixo poder aquisitivo e, consequentemente, tem
acesso precario aos servigos de satide. Devido a isso,
procuram o atendimento médico quando apresentam
ulceras extensas, que sao frequentemente associadas
a episodios cronicos de hemorragia, ja que esse tipo
de ferida, na maioria dos casos, se desenvolve sobre
uma area contendo veias varicosas que facilmente
sofrem ruptura. Esses episddios repetidos podem
provocar anemia cronica (AC), a qual, por sua vez,
como ja bem demonstrado na literatura, pode retardar
ou até impedir a cicatrizagdo da UV,

Além do tratamento padrdo com curativos e
elastocompressao, existem medidas adjuvantes atualmente
propostas para o tratamento das UV dos MMII,
como o uso de medicamentos como a pentoxifilina,
que atua sobre a flexibilidade das hemacias. Dados
da literatura apontam para a melhora do processo
cicatricial com o uso dessa droga, comparando-a com
placebo, associada a elastocompressdo e a nenhum
tipo de tratamento®'2. Segundo a revisdo sistematica
da Cochrane Database of Systematic Reviews’, na
presenca concomitante de terapéutica compressiva,
o grupo de tratamento com pentoxifilina demonstrou
maior probabilidade de cicatrizagdo em comparagao
ao tratamento com placebo. Sao escassos os trabalhos
que estudam adequadamente o uso da pentoxifilina
na cicatrizagao desse tipo de ferida, e ndo existem
estudos avaliando sua associagdo com o sulfato ferroso
(SF) para essa finalidade.

A partir dessas consideragdes, o objetivo deste
estudo foi avaliar a prevaléncia da anemia cronica
nos pacientes portadores de UV de MMII ¢ a
resposta terapéutica ao SF comparada a associacao
da pentoxifilina e SF no tratamento adjuvante das
UV dos MMIL.

METODOLOGIA

Foram avaliados 67 pacientes portadores de DVC e
UV dos MMII, provenientes do Ambulatorio de Cirurgia
Vascular do Hospital das Clinicas, Recife, PE, no
periodo entre agosto de 2015 e agosto de 2016 (amostra
consecutiva). O modelo de estudo empregado foi de
intervengdo (ensaio clinico), prospectivo e randomizado
simples. Todos os participantes assinaram o termo de
consentimento livre e esclarecido apds receberem
informagoes sobre o estudo.

A amostra foi calculada a partir da frequéncia esperada
(3,6%) de UV ativa ou cicatrizada na populagdo com

Ulcera varicosa e anemia

DVC, considerando a margem de erro aceitavel de
5%, o intervalo de confianga (IC) de 95% e o nivel
de heterogeneidade de 50%. O calculo foi baseado
em uma distribui¢do normal.

Para o calculo da amostra, foi utilizada a seguinte
Formula 1:

:ZXZ[P(17P)] )
(D x D)

n

Na qual “Z” se refere a distribuicdo normal — neste
caso, Z=1,96 (IC 95%); “P” ¢ a prevaléncia esperada;
e “D”, o erro maximo aceitavel na estimativa (5%).
Foi considerado como desfecho primério a presenca
de AC e, como secundario, a resposta ao tratamento
das UV de MMII ¢ da AC apés 90 dias.

Foram incluidos no estudo pacientes adultos,
portadores de UV dos MMII, com diagnostico
laboratorial de AC. Foi considerado diagnostico de
AC: a anemia ferropriva por sangramento cronico
(hemoglobina < 12 g/dL), reticulocitos normais,
ferritina, ferro sérico e saturagdo da transferrina no
limite inferior da referéncia ou diminuidos e, por fim,
capacidade total de ligagdo do ferro (TIBC) no limite
superior da referéncia ou aumentada. A presenca de
pulsos periféricos nos MMII também foi critério de
inclusdo.

Foram excluidos do estudo os pacientes que
apresentavam UV infectada e os pacientes diagnosticados
com UV de MMII que apresentavam sangramento
cronico gastrointestinal e/ou génito-urinario, anemia
carencial, assim como anemias de outras etiologias —a
exemplo as inflamatodrias, talassemias, sideroblasticas,
aplasicas, hemoliticas (autoimune e ndo imune) e
megaloblasticas, considerando historia prévia do
paciente e diagnostico laboratorial diferencial.

Os pacientes que apresentaram hemoglobina
sérica menor que 12 g/dL, indices hematimétricos e
cinética do ferro compativeis com anemia ferropriva
por sangramento cronico foram distribuidos de forma
randomizada em dois grupos de tratamento: o grupo
controle G1 —composto por 13 pacientes, que receberam
tratamento através de curativo padrdo do Servico de
Cirurgia Vascular do Hospital das Clinicas, Recife,
PE, acrescido da administragdo oral de SF (300 mg,
trés vezes ao dia) por 90 dias — e o grupo de estudo
G2 — composto por 14 pacientes, tratados através
de curativo padrao e da administracdo oral de SF
(300 mg, trés vezes ao dia) e pentoxifilina (400 mg,
trés vezes ao dia), também por 90 dias.

A avaliag@o clinica da UV dos MMII foi realizada
conforme a metodologia MEASURE" seguida da
analise dos exames sanguineos. Todos os pacientes
foram submetidos a reavaliagdo clinica com aplicacao
do sistema MEASURE e novos exames laboratoriais
apos 90 dias de tratamento.
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Os dados obtidos foram organizados em planilhas
(Microsoft Office Excel®, Novo México, EUA) e
analisados pelo programa GraphPad Prism® versao
4.0 (GraphPad Software, California, EUA). A analise
de variancia (ANOVA) foi usada para tratamento das
varidveis continuas que se ajustavam a uma curva
normal (paramétricas) e foram comparadas através
do teste ¢ de Student. Os testes de Kruskal-Wallis e
U de Mann-Whitney foram usados para a analise de
dados ndo-paramétricos. Para a analise de proporgdes
e porcentagens, utilizou-se o teste Exato de Fisher.

Para os valores referentes aos exames laboratoriais,
os parametros (hemoglobina, hematocrito, reticulocitos,
ferritina, ferro sérico, ligagdo com o ferro e transferrina)
foram organizados para analise multivariada, pela
ANOVA, seguida do teste ¢ ndo-pareado. Para as
mesmas variaveis, foi realizada também a diferenca
dos valores laboratoriais de cada parametro antes e
depois do tratamento, dentro de cada grupo (D90 —DO0)
e entre os grupos (Grupo 2 — Grupo 1) — nesse caso,
respeitando-se os valores de referéncia laboratoriais de
cada parametro. A analise das diferengas foi inferida
pelo teste U de Mann-Whitney.

A hemoglobina foi definida como parametro
de diagnoéstico principal para a anemia. Para esses
dados, foi aplicada estatistica descritiva, seguida da
avaliacdo da eficacia do tratamento com a associa¢ao
de pentoxifilina, através da formula: [Eficacia= % falha
terapéutica no grupo SF - % falha terapéutica no
grupo SF + pentoxifilina / % falha terapéutica no
grupo SF]',

O calculo da odds ratio [razdo de chances (OR)]
foi realizado para mensurar as chances de uma
pessoa obter sucesso terapéutico para o tratamento
da anemia, com o uso da pentoxifilina associada
ao SF. Foi considerado como pardmetro o valor de
normalidade da hemoglobina maior ou igual a 12 g/dL.

Realizada a aplicagdo da formula de Miettinen,
cujo resultado é representado pelo limite inferior
do intervalo de confianga (IC95%) da OR: Forga de
associagdo = antilog {[1-1,96/Vx*] .1n(OR)}, com 5%
de significancia, ou seja, Z = 1,96. Se o resultado for
maior que 1, considera-se a associagdo significante.

Para os parametros avaliados através da metodologia
MEASURE, foi aplicado o teste ndo paramétrico
de Friedman, pois esse teste utiliza os ranks dos
dados ao invés de seus valores brutos para o calculo.
Em todas as situagdes, a probabilidade maxima de
erro aceitavel para rejeigdo da hipotese nula foi
de cinco % (p < 0,05), considerando a margem de
seguranca de 95%.

O estudo foi aprovado pelo Comité de Etica e
Pesquisa em Seres Humanos da Hospital das Clinicas,

Ulcera varicosa e anemia

Universidade Federal de Pernambuco (UFPE), Recife,
PE, para a coleta de dados sob o parecer 1.134.878.

RESULTADOS

Entre os 67 pacientes portadores de UV dos MMII,
27 (40%) apresentavam AC. A média de idade dos
67 pacientes avaliados foi de 63 anos [+ desvio
padrao (DP) 11,78]. As pacientes do género feminino
representavam 47 (71%) do total de pacientes avaliados.
Quando considerados os 27 pacientes portadores de
UV de MMII e AC, a idade média dos pacientes foi
72,6 anos (+ DP 12,88) no G1 ¢ 59,4 anos (= DP 10,35)
no G2, havendo diferenca estatistica significante entre
eles (p = 0,0072).

Em relacdo as caracteristicas da UV dos MMII,
quando comparados dados da primeira consulta (D0)
e da reavaliacdo apos 90 dias (D90), foi observado
no Gl um aumento do numero de pacientes que
apresentavam hiperpigmentagao e uma redugao do nimero
de pacientes que apresentavam lipodermatoesclerose,
ambos sem diferenca estatistica (p = 1,000); um
aumento do tecido de granulag@o no leito da UV, mas
sem diferenca estatistica (p = 0,9853); um aumento
do niimero de pacientes que apresentavam exsudato
da UV, porém sem diferenca estatistica (p = 1,000);
a auséncia de odor fétido em ambos os momentos,
a diminuicdo da profundidade da UV, porém sem
diferenca estatistica significativa [p = 0,8566 no
membro inferior direito (MID) e p = 0,6522 no membro
inferior esquerdo (MIE)]. Foi observada ainda uma
diminuicdo da area das lesdes, mas sem diferenca
estatisticamente significativa (p = 0,9097 no MID e
p =0,9583 no MIE).

Quanto as caracteristicas da UV de MMII no
G2 comparadas na D0 e D90, foi observado que ndo
houve alteragdes em relagdo a hiperpigmentagio e a
lipodermatoesclerose; ocorreu diminuigdo do tecido de
granulagdo nos leitos das UV (p =0,9853), auséncia de
odor fétido, infeccao e exsudato em ambos os momentos;
diminuicao da profundidade das feridas, porém sem
diferenga estatistica significativa (p =0,8566 no MID
ep=0,6522 no MIE) e diminuigao da area das feridas,
também sem diferenca estatisticamente significativa
(p=0,9097 no MID e p= 10,9583 no MIE) (Tabela 1).

Em relacdo aos exames laboratoriais, quando
avaliados antes (D0) e ap6s (D90) o tratamento da AC,
no G1 e no G2, observou-se um aumento dos niveis
de hemoglobina, hematocrito, reticulocitos, ferritina,
transferrina e ferro sérico; além de um decréscimo
da taxa de capacidade total de ligagdo ao ferro.
Foi encontrada melhora da anemia estatisticamente
significante apos 90 dias de tratamento no G2, cuja
terapéutica foi SF e pentoxifilina (p = 0,0262).
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Tabela 1. Caracteristicas das UV dos MMII dos pacientes anémicos.

Ulcera varicosa e anemia

Grupo 1 Grupo 2
VARIAVEIS Sulfato ferroso Sulfato ferroso e pentoxifilina p valor
Do D90 Do D90

Caracteristicas da ulcera (%)
Hiperpigmentagao 61,54 66,67 57,14 57,14 1,0000
Lipodermatoesclerose 38,46 33,33 42,86 42,86
Tipo de tecido (%)
Granulagao 76,92 83,33 71,43 64,29 0,9853
Granulagao + fibrina 15,38 16,67 28,57 35,71
Fibrina 7,69 0,00 0,00 0,00
Infectada (%)
Sim 0,00 8,33 0,00 0,00 1,0000
Nao 100,00 91,67 100,00 100,00
Exsudato (%)
Presente 0,00 8,33 0,00 0,00 1,0000
Ausente 100,00 91,67 100,00 100,00
Odor (%)
Fétido 0,00 0,00 0,00 0,00 _
Sui generis 100,00 100,00 100,00 100,00
Profundidade (cm)
Direito
0 37,50 62,50 0,00 18,18 0,8566
<03 50,00 12,50 54,55 72,73
0,3-0,6 12,50 25,00 27,27 0,00
0,7-1,0 0,00 0,00 9,09 0,00
1,1-2,0 0,00 0,00 0,00 0,00
Esquerdo
0 22,22 37,50 0,00 0,00 0,6522
<03 44,44 37,50 60,00 60,00
0,3-0,6 11,11 25,00 40,00 40,00
0,7-1,0 11,11 0,00 0,00 0,00
1,1-2,0 11,11 0,00 0,00 0,00
Area (cm?)
Direito
0,5-5,0 25,00 50,00 18,18 54,55 0,9097
5,0-10,0 25,00 12,50 27,27 9,09
> 10,1 50,00 37,50 54,55 9,09
Esquerdo
0,5-5,0 33,33 62,50 20,00 40,00 0,9583
5,0-10,0 22,22 0,00 20,00 0,00
> 10,1 44,44 37,50 60,00 60,00

Valores representados em porcentagem (%). Os pardmetros “infectada’, “exsudato” e “odor” foram avaliados por estatistica descritiva. Aplicado teste de Friedman. Se
p < 0,05. DO = dados da primeira consulta; D90 = dados da reavaliagio apds 90 dias; MMII = membros inferiores; UV = Ulcera varicosa.
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Com relagdo a eficacia do tratamento da anemia,
houve melhora dos pardmetros em ambos os grupos,
com uma chance maior de cura da anemia no G2 que
no G1(OR 2,5,1C95% 0,51-12,30), porém sem forga
estatistica (p = 0,4312).

Considerando o tratamento da UV de MMII e da
AC, houve melhora dos niveis de hemoglobina e
diminuicdo da profundidade das lesdes, refletido no
processo cicatricial da ulcera em 4 (33%) pacientes no
grupo controle, ao passo que, no grupo estudo, 8 (57%)
pacientes foram beneficiados, com uma chance maior de
melhora no grupo estudo (OR 2,7, 1C 95% 0,5380-13,22).
Nao houve diferenca estatistica significativa entre os
grupos (p = 0,2671). A analise da profundidade foi
considerada pardmetro da cicatrizagdo das feridas
avaliadas ap6s o tratamento (D90). Os dados da area
das tlceras nao foram considerados, pois nao foram
expressivos (Tabelas 2 e 3).

DISCUSSAO

O diagnostico laboratorial da AC neste estudo
utilizou exames laboratoriais e critérios ja bem
estabelecidos na literatura. O método utilizado para

Tabela 2. Disposicéo dos pacientes que obtiveram aumento da
taxa de hemoglobina (Hb) e redugao da profundidade dalesio,
nos grupos controle e estudo.

Se profundidade da leséo < 0,3
(cm) e Hb = 12 (g/dL)*

G2
Sulfato ferroso e pentoxifilina
Profundidade Hb > 12
<03
Sim 13 8
G1
Sulfato ferroso
Profundidade Hb > 12
<03
Sim 9 4

*Considerando que nao teve Hb > 12 antes do tratamento.

Ulcera varicosa e anemia

avaliacdo das UV de MMII foi o estabelecido no
protocolo MEASURE, que ¢ amplamente executado
narotina de outros hospitais e ambulatorios e tem sido
empregado frequentemente em trabalhos cientificos
que estudam as tulceras cutineas'>!517,

O tratamento da AC consistiu na reposi¢ao do ferro.
A administra¢do do SF empregada, na dose oral de
900 mg/dia, ¢ atualmente recomendada pela literatura
para o tratamento dos casos de anemia ferropriva
secundaria a episodios de sangramento cronico'*#2,

O diagnostico laboratorial da AC evidenciou niveis
médios de hemoglobina correspondentes a faixa de
anemia leve assim como as taxas da cinética do ferro
(tendéncia para diminuicdo da ferritina, transferrina,
ferro sérico e para aumento da TIBC) presente em
quase metade dos pacientes avaliados no corrente
estudo. Os achados laboratoriais sdo compativeis com
anemia ferropriva, por perda sanguinea progressiva
(anemia por sangramento cronico)*'-*.

Dados nacionais recentes demonstraram uma
prevaléncia da anemia por deficiéncia de ferro entre
idosos de 9%. O presente estudo demonstrou uma
prevaléncia bem mais alta (40%) de anemia ferropriva
(secundaria a sangramento cronico da UV). Desde
1970, J. Marks e A. Shuster afirmavam que anemia e
lesdes cutaneas eram tdo comuns que seria esperado
encontra-las juntas no mesmo paciente e, em alguns
casos, ocorreria por relagdo direta. Apesar disso, os
autores deste estudo ndo avaliaram especificamente
a associagdo entre UV dos MMII e a AC*2,

Com relagdo ao tratamento da AC, foi observado
que, em ambos os grupos, ao fim dos 90 dias, houve
melhora da anemia, com diferenca estatisticamente
significante no grupo estudo, cujo tratamento utilizou
SF e pentoxifilina. Ha relatos na literatura sobre a agao
da pentoxifilina no tratamento da anemia de doenga
inflamatoria associada a anemia ferropriva por perda
sanguinea cronica (anemia mista), como a anemia
da insuficiéncia renal crénica®®, mas ndo existem
relatos consistentes relativos a a¢ao da pentoxifilina

Tabela 3. Andlise da eficicia do tratamento pelo aumento da taxa de hemoglobina (Hb) e redugéo da profundidade da lesao,

entre os grupos controle e estudo.

Se Hb > 12 (g/dL) e profundidade da lesdo < 0,3 (cm)

Andlise de eficacia

Sim Nao OR 1C 95% Eficacia (%) p Valor
Fator Real Esperado Real Esperado
G2
Sulfato ferroso e pentoxifilina 8 57,1 42,9 2,7 0,5380-13,22 35,7 0,2671
G1
Sulfato ferroso 4 333 66,7

RR = (a/a+b) / (c/c+d). RR = 1,71. Ha uma maior chance de aumentar a taxa de Hb e diminuir a profundidade da UV com o uso de pentoxifilina + sulfato ferroso.
OR = (a*d) / (b*c). 2,7x mais chances de ndo curar a anemia e profundidade quando tratado sé com pentoxifilina. Eficacia = 1-RR. Se 0 RR é maior que 1 (como no
exemplo), entdo ha um maior risco do grupo exposto relativo ao grupo nao exposto. Foi aplicado o teste Exato de Fisher para avaliagao dos dados, tabulados em
tabela de contingéncia. RR = risco relativo; OR = odds ratio.
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no tratamento da anemia puramente ferropriva por
sangramento cronico®’.

Foi observado, em ambos os grupos de tratamento,
ao fim de 90 dias, que houve uma redugao tanto da
profundidade quanto da area das tilceras e a maioria
das feridas apresentava tecido de granulagdo, refletindo
melhora do aporte transcutaneo do oxigénio ¢ adequado
processo de cicatrizagdo das feridas. No entanto,
essa reducdo ndo teve diferenca estatisticamente
significativa quando comparados os momentos de
avaliacdo (diagnostico e apds o tratamento) em cada
grupo e entre os grupos, apesar de alguns estudos da
literatura demonstrarem um efeito positivo significativo
da pentoxifilina na cicatrizagdo de tlceras varicosa’'.
Esses resultados sdo semelhantes aos encontrados
por autores que relataram que a pentoxifilina ¢ uma
medicacdo adjuvante satisfatoria na cicatrizagdo das
UV de MMII, mas os dados ndo conseguiram provar
a sua eficacia®®®.

E de extrema importancia identificar os pacientes
portadores de UV de MMII associada a AC, a fim de
indicar a necessidade de tratamento simultineo da
ultima condi¢@o e, assim, contribuir para a cicatrizagdo
mais rapida das lesdes, melhorando tanto a qualidade
de vida do paciente quanto os custos com a realizacao
de curativos.

LIMITAGOES DO ESTUDO

Para o céalculo da amostra, foi utilizada considerada
a prevaléncia esperada da UV no hospital terciario
universitario onde ocorreu a pesquisa. Nesse caso,
a prevaléncia esperada da UV foi menor que a da
populagdo geral, ja que no ambulatério de cirurgia
vascular desse hospital ha maior nimero de pacientes
atendidos por doencas arteriais e de pacientes que
precisam de acesso vascular para hemodialise, em
vez de portadores de DVC dos MMII. Nesse caso, o
tamanho da amostra foi menor do que seria se fosse
utilizada a prevaléncia da UV na populagao geral.

CONCLUSAO

Foi encontrada alta prevaléncia de anemia na
populacdo estudada. A associa¢@o do SF e a pentoxifilina
ndo se mostrou mais eficaz do que o emprego isolado
do SF no tratamento adjuvante da UV dos MMII.
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