Available online at www.scholar sresear chlibrary.com

\(\a‘mac,b(
Scholars Research Library Qq’;p‘ "bA%
Scholars Research . . B E | "
Der Pharmacia Lettre, 2014, 6 (6):43-50 i V« <4 :
(http://scholarsresear chlibrary.com/archive.html) 4
Library
| SSN 0975-5071

USA CODEN: DPLEB4

Effect of pentoxifylline on correction of anaemia dueto chronic diseases
in sysemic lupuserythematosus

Zahra Zakeri®, Seyed Mehdi Hashemi?', Mahdi Mohammadi®, Javad Y ousefi®
and Hamed Sarani®

!Department of Rheumatology, Zahedan University edibal Sciences, Zahedan, Iran
“Department of Hematology and Medical Oncology, Depant of Hematology, Ali Ebne
Abitaleb Hospital, Zahedan University of Medicalé®ces, Zahedan, Iran
*Health Promotion Research Center, Zahedan UniveriMedical Sciences, Zahedan, Iran

ABSTRACT

This study aimed to evaluate the effect of Pentitiré on correction of anaemia of chronic diseagesystemic
lupus erythematosus. Seventy patients with systepuis erythematosus (SLE) and anaemia aged 28.8 were
studied in 2013 in a clinical trial. Sampling methwas random permutation blocks in two groups oftcd and
intervention patients. Intervention group receiveentoxifylline; after 4 months, haemoglobin, irondaTNFx
profiles of the two groups were compared. Data warmlysed using T-test. The results showed that the
haemoglobin increased by 0.2mg/dl in the interntgroup and 0.26mg/dl in the control group, whiwhs
statistically insignificant. Changes in ferritineigim iron and serum iron/TIBC were respectively6+38.4ug/dI,
1.6+28.8:g/dl and 0.02+1.Qg/dl in the Pentoxifylline group and 2.0+5@d/dl, 0.6+28.5g/dl and 0.0140.4g/dl in
the placebo group. TNFchanges were -1.548.8pg/dl in the Pentoxifyllimeup and 0.2+4.0pg/dl in the placebo
group, which was not statistically significant. Téfre, receiving Pentoxifylline in anaemic patiemtith SLE have
no effect on haemoglobin levels and iron profilethese patients.
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INTRODUCTION

Anaemia is a common blood disease by 18% repore¢hfence in industrialized countries and 56% inettging
countries, on average [1]. It refers to reductidrhaemoglobin concentration to lower than in heaklubjects
according to age and sex. According to the studibsut 30% of people around the world are suffefiogn
anaemia [2]. This disease is a common finding ilepss with SLE, so that the majority of patient$fering from
SLE experience anaemia. Anaemia is usually mildntaerate, but occasionally it is quite severe. Amaein
Lupus may or may not depend on immune system. Ars@ichronic diseases often occurs in patient$ wit
infectious, inflammatory or neoplastic diseasestitg for more than 1 or 2 months and characterigd
hypothermia in presence of adequate reticuloendlattien reservoirs. The cause of this anaemiaisti-factorial
and includes mild decrease in red blood cell lifggpdirect source of hematopoiesigelative erythropoietin
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deficiency and a reduced intake and transportaf.iSLE is an autoimmune disease detected by #mepce of
autoantibodies to nuclear antigens. This is a rsyitem disease, and patients can have many diffeyenptoms.
In a number of patients with SLE, it can cause n&ph neurological, psychological problems and
thrombocytopenia. Over 90% of people with SLE hpesitive anti-nuclear antibodies (ANA) [3]. Due tioe
extensive efforts, pathogenesis mechanism of SLdfillsnot known quite accurately [4]. Constitutedrsymptoms
such as fatigue, weight loss and fever are nothifeatening symptoms, but they have a signifiediigict on quality
of life. SLE patients often complain of poor sleam severe fatigue [5].

Approximately 30% of SLE patients experience kiddéease; therefore, regular urinary analysis aonditoring
of blood pressure is important. renal Involvemeyptelicretion of urinary protein (<0.5g/24h) and erese of red
blood cell casts is detected in urine and patishtaild be referred early to renal biopsy whicha@spimportant in
determining prognosis [6].

More than 95% of patients with SLE have positive AAMI patients must be examined for extractablelear

antibodies [ENA]. Various ENAs are related to vasoprotests of diseases. For instance, Anti-ds DiYé
associated with renal involvement and anti-ro Iatesl to secondary Sjogren's syndrome. SLE isapsaig and
extinguishing disease. Management of relapse, negtiee risk of recurrence of the disease anceiive stability,
control of threatening causes are steps of tredtmiethis disease. Nevertheless, disabilities oftecome more
apparent every day. Now, the primary treatmenh@f tlisease is the active use of immunosuppressargfore,
there is a high risk of developing other infectidid$ Unlike anaemia, blood loss followed by recovdérom

erythropoisis returns to normal [8]. Pentoxifyd is an independent Xanthine derivative, cheryicadlled as 1-
[5-oxohexyl]-3, 7-Dimethylxanthine which inhibitsaXithine oxidase effects and Phosphodiesterase [9].

This medicine is a vasodilator, but its main ativs to reduce blood viscosity, possibly throughedfect on the
ability to reshape RBCs and reduce the amount gfeggtion and adhesion of platelets. This medigicecases
circulation to ischemic tissues and improves oxggiem of tissues in patients with peripheral vaacudlisease. The
drug also increases oxygen tension in the cerebrééx and cerebrospinal fluid. The drug is readtgorbed from
the gastrointestinal tract with first-pass metadmlieffect in the liver. Some drug metabolites atese. Half-life of
the drug is 4-8 hours and unabsorbed drug oftereteeswithin 24 hours, primarily as metaboliteshia urine [10].
Due to a variety of biochemical and antioxidantganies, PTX is capable of improving capillary hdofbow and
tissue oxygenation [9]. In experimental models,t®sfylline inhibits TNF-alpha production by mondeg as well
as IFNy production by T cells [11-12]. Numerous studiesehdemonstrated the role of Pentoxifylline in radgc
these cytokines, particularly TiFL3-14].

Mortazavi et al (2012) studied the Effect of Peiftdbine on haemoglobin levels and erythropoietoin@nistered in
anaemic patients receiving peritoneal dialysisthis study, patients were randomly divided intoraug of 25
patients receiving pentoxifylline and control grolglood haemoglobin, albumin, iron, TIBC, ferriteamd PTH
levels were measured at the beginning and end efsthdy. The results of this study showed no sSigpnit
differences in haemoglobin and serum albumin leirethe two groups. As a result, based on thisystteteiving
Pentoxifylline in anaemic patients on peritonealyhis had no effect on haemoglobin levels and BB€2 [15].

In another study, using vitro Pentoxifylline on lsted myocardial cells in rats with cardiomyopati®alindo-
Rodriguez et al in Mexico (2003) could reduce TN&#vels in these cells by reducing mRNA productidrT NF,

gene input [16]. However, several studies haven lmemducted on the effect of Pentoxifylline in theatment of
anaemia of chronic kidney disease (17). Effect eftpxifylline on the correction of anaemia in chimkidney
disease has been confirmed by these studies; osthke hand, Pentoxifylline, which is derived froanthine and
used as a vasodilator to treat vascular disordergdars, is oral and easily absorbed from thergiaststinal tract
without dangerous and long-term side effects. Erargithe correction of anaemia of chronic patienith SLE is

acceptable after administration of a 4-month trestinperiod with 400mg Pentoxifylline daily. Studiegve shown
that Pentoxifylline inhibits production of TNF alptby monocytes as well as IFN-gamma production bglls, and
this is done by inhibiting TNfFgene transcription to reduce immune inflammatitsi.[

However, some studies suggest that pentoxifyllneffective in increasing haemoglobin of CRF patiekerrari
and colleagues (2010) in Australia studied 14 p#disvith CKD stages 4 and 5. A significant increase found in
blood haemoglobin levels of patients receiving peifiylline than in patients with chronic kidney dise. This
study showed that pentoxifylline decreases circutatnterleukin-6, and increases haemoglobin. Thesenges
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occur by changes in saturated Transferrin circutatind ferritin associated with increased free.ifidre results of
this study revealed increase in haemoglobin leaftts taking Pentoxifylline in patients (19).

Johnson et al. (2008) in Australia conducted aystul a total of 110 patients with chronic kidnegetise and
anaemia with haemoglobin less than 11 milligramsdeeilitre who were compared in two groups, oneeiéng
pentoxifylline and the other control group. Theules of this study showed a significant increaséaemoglobin
levels in patients receiving Pentoxifylline aftembnths. In addition, the rate of blood transfusias significantly
lower in these patients than in controls (20). Neiz@ et al. (2007) studied patients with chroninidy disease; the
results indicated a significant increase in haewlugllevels in patients taking Pentoxifylline (21).

In this study, the effect of Pentoxifylline on tlerrection of anaemia of chronic diseases in syistdapus
erythematosus has been examined. For this purffesejean haemoglobin in SLE patients with anaerhé&mnic
diseases was measured before and after receivirigxiylline. This has been performed before anérafeceiving
placebo. Then, the average iron profile of patiewtss measured and compared before and after regeivi
pentoxifylline and placebo. Finally, this measuretrend comparison were done on average ;M patients.

MATERIALSAND METHODS

This research is randomized controlled clinicalltrihe trail was designed as parallel. Participamtluded patients
diagnosed with systemic lupus erythematosus iraBlestphase of the disease and anemia of chroreaghs They
were referred to the rheumatology clinic to detédhey suffer from anaemia or not. The resultsecegd the
presence of anaemia in the patients for other rsaso

Inclusion criteria were:
1.Stable phase of disease in patients diagnosedsystiemic lupus erythematosus
2.Lupus patients with chronic anaemia

Exclusion criteria were:

1.Patients with iron deficiency anaemia and otheesypf anaemia
2.SLE patients with major organ involvement

3.No history of CNS and ocular bleeding and clotjimgblems
4.No co-infection

5.Allergies, Hives and angioedema

Sample Size and Sampling

In this randomized controlled clinical trial, thait was designed as parallel.

Permuted-Block Randomization was used for randdataion of patients into two groups so that thedl size
was two.At the same time, the two groups were adjustedrdatg to sex, and age. The investigated diseasenata
prevalent; according to statistics books, theresvi2&r samples in each intervention and control gsoBptients were
blind. There was no random selection among eligiatigents. All eligible patients were selected gsinnvenience
sampling.

Table 1: variables of measurement

characteristics Type of variable
Role of variable . - Practical definition of the variabl¢ Variable scale
variables Quantitative | Qualitative
e 12

AR N

§lz|2| 2|3 |E|E%

= = = = =

= 818 E| B |5 |3

ol £ 1A o [a) z o4
Hg * * Based on the experimental results "
Ferritin * * Based on the experimental results Mg
Serum Iron * * Based on the experimental results M
SI/TIBC * * Based on the experimental resultsSaturation (%)
TNFa * * Based on the experimental results Py
Administration of Pentoxifylline * * 400 mg Yes-no
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Stable-phase SLE patients were randomly divided inb groups relatively similar in terms of age ayehder.
There was no difference between patients in terfrectvity. According to The randomized block pettation,
patients were put in two intervention and contmaups. Table 1 presents variables existing in teasurement.

A AB AB BA BA BAA BB AA BB A BBA BA ABAB : control
B BABAABAB . intervention
Materials

Laboratory tests to measure haemoglobin, fersEmum iron, TIBC, RPI, indirect and direct Coomhs &DH that
were measured at the beginning, middle and theoétige study. TNE measurements were performed at baseline
and the end of study.

M ethod

First, patients with systemic lupus erythematosuthé stable phase referred to rheumatology céinit were taken
blood samples for CBC; then, based on reported bgkin, patients with anaemia were identified. efftards,
iron profiles of patients were determined by refgvéaboratory tests to specify patients with iroeficiency
anaemia to be excluded from the study, which inetbigatients who had ferritin levels less than 4@gy Sl less
than 18%. In addition, all patients were teste® & 10 am in the fasting state to remove clockes/on serum
iron. In addition, tests of haemolytic anaemiajuding RPI, LDH, direct and indirect coombs werafpamed on
each patient. Patients with diagnosed Anaemia obrib disease were enrolled and randomly divided two
groups. A group received 400mg daily Pentoxifyllened the other group was given placebo. Medicatwai® in
the form of capsules; in capsules of the intereemtiroup, there was pentoxifylline and starch fa vther group.
At the end of the fourth month, iron profiles aedts related to haemolytic anaemia were checketheAbeginning
and end of the study, TNNWwas checked in patients in both groups; ultimatiélg results were compared within and
between groups.

Data Analysis

For data analysis we used SPSS software Ver.1@&rip@ge statistics, including distribution, per¢age, mean and

standard deviation were used to describe the dafast test was used to compare quantitative viesabetween

the two groups. All patients were on their origidalg regimen and they did not deprived from tlo@in treatment.
RESULTSAND DISCUSSION

Figure 1 shows distribution of age. Obviously, #verage age of 70 patients was 28.9 + 5.6.

10 4

T T T T T
15 20 25 30 35 40 a5

age

Figure 1: distribution of age

Determination of mean Hb in systemic lupus erythteisizs patients with anaemia of chronic diseasesr aft
receiving pentoxifylline is an important factor ithe investigations. Table 2 shows Comparison of rmea
haemoglobin levels in systemic lupus erythematqgsatgents with anaemia of chronic diseases afteeiving
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Pentoxifylline using paired t-test. Clearly, theanehaemoglobin level was 11.4+1.5mg/dl before irgetion and
11.6+1.2mg/dl after receiving Pentoxifylline. Thdgference was not statistically significant in theup receiving
Pentoxifylline (P= 0.221).

Table 2: comparison of mean haemoglobin in SLE patients with anaemia of chronic diseases after receiving pentoxifylline using paired t-
test

Before intervention mg/d| After intervention mg/dl| p-value
Hemoglobin levels 11.4+1.5 11.6+1.2 0.221

Mean Hb was determined in SLE patients with anaeofi@hronic diseases after receiving placebo. Table
indicates the comparison of mean haemoglobin leirelSLE patients with anaemia of chronic diseasisr a
receiving placebo using paired t-test. As the tabl®mws, mean haemoglobin of the control group was
11.3+0.7mg/dl before the intervention, as 11.5+@fth after receiving placebo. This difference wdsoa
statistically insignificant (P=0.101).

Table 3: comparison of mean haemoglobin in SLE patients with anaemia of chronic diseases after receiving placebo using paired t-test

Before intervention mg/d| After intervention mg/dl| p-value
Hemaoglobin levels| 11.3+0.7 11.5+0.9 0.101

The mean haemoglobin level was compared in patieiits SLE patients with anaemia of chronic diseasksr
receiving Pentoxifylline and placebo using indepamdt-test, as shown in Table 4. Clearly, haemagldével
changed by 0.2mg/dl in intervention group and 0.@&tnin control groups, which was not statisticaignificant
(P=0.745).

Table 4: Comparison of Hb before and after theintervention in both groupsreceiving pentoxifylline and placebo using the independent
t-test

Pentoxifylline | Placebo | p-value
Hemoglobin before the study 11.4+1.5 11.3+0.7| 0.622
The amount of changes of hemoglohin 0.2+0.9 0.26+0.8| 0.745

As noted above, an important factor in these ingasons is to determine the average profile ofiiro

Table 5 shows the comparison of iron profile (imthg serum ferritin, serum iron and ratio of serwom to TIBC)
before and after receiving pentoxifylline using rpdi t-test. As data shows, ferritin was 131+Gg/dl before
intervention and 127.4+51u§/d| after intervention; levels of serum iron we&2.5+27.4,g/dl before intervention
and 84.1+30.2g/dl after intervention. The ratio of serum ironTBC was 0.19+0.08 before and 0.21+0.09 after
intervention. No significant difference was fourefdre and after treatment (P>0.05).

Table5: Comparison of iron profile (including ferritin, serum iron and theratio of serum iron to TIBC) before and after receiving
pentoxifylline using paired t-test

Iron profile Before After p-value
Ferritin 131+65.4 | 127.4451.5| 0.132
Serum iron 82.5+27.4| 84.1+30.2 | 0.108
The ratio of serum iron to TIBG 0.19+0.08| 0.21+0.09 | 0.475

Mean iron profile was determined in SLE patientshwanaemia of chronic diseases before and afteivieg
placebo using the data available in Table 6. The daiggest that ferritin was 120.3+574dl before and
122.3+60.9g/dl after intervention; levels of serum iron we88.6+27.2g/dl before and 81.2+29.8/dl after
intervention. The ratio of serum iron to TIBC wag®t0.1 before and 0.24+0.11 after intervention.dimificant
difference was found before and after treatmen0(@>).

Table 6: Comparison of iron profile (including ferritin, serum iron and theratio of serum iron to TIBC) before and after receiving
placebo using paired t-test

Iron profile Before After p-value
Ferritin 120.3+57.4| 122.3+60.9| 0.341
Serum iron 80.6+27.2 | 81.2+29.8 | 0.411
The ratio of serumiron to TIBG 0.02+0.09 | 0.24+0.11 | 0.281
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Table 7 shows Comparison of changes in averagepirofile before and 4 months after the interveniiomroups
receiving pentoxifylline and placebo using indepamtct-test. The results show that the rate of cesurig ferritin,
serum iron and ratio of serum iron to TIBC was *#5&.4ug/dl, 1.6+28.8g/dl and 0.02+0.1, respectively, in the
pentoxifylline group and 2.0+5%#y/dl, 0.6+28.;ug/dl 0.01+0.1, respectively, in the placebo grotipere was no
significant difference between those groups (P>0.05

Table 7: comparison of changesin iron profile before and after 4 months of intervention in groupsreceiving pentoxifylline and placebo
using independent t-test

Iron profiles Pentoxifylline | Placebo | p-valug
Ferritin -3.6+58.4 2.0+¢59.1| 0.569
serum irol 1.6+28.¢ 0.6+28.5 | 0.211
ratio of serumironto TIBG  0.02+0.1 0.01+0.1| 0.854

Results of determining the average changes in, TINFSLE patients with anaemia of chronic diseasiereeand
after receiving pentoxifylline are shown in TableT®is table shows the amount of TNikas 11.7+7.9pg/dl before
the intervention and 10.2+10.6pg/d| after receiviregtoxifylline, which was not statistically sigigiéint (P=0.342).

Table 8: comparison of mean TNF, before and after receiving pentoxifylline using paired t-test

Before After p-value
TNF, | 11.7+7.9| 10.2410.6| 0.342

The average TNFwas determined in SLE patients with anaemia obmwier disease before and after receiving
placebo, as shown in Table 9. The amount of Ji&s 11.7+9.1pg/dl before the intervention and 19.2pg/dI
after receiving placebo, which was not statisticalgnificant (P=0.769).

Table 9: comparison of mean TNF, before and after receiving placebo using paired t-test

Before After p-value
TNF, | 11.749.1| 11.949.2| 0.769

Table 10 compares the average changes in, TNISLE patients with anaemia of chronic diseaserakceiving
pentoxifylline and patients receiving placebo. TNfhanged by -1.5+8.8pg/dl in the pentoxifylline gpoand
0.2+4.0pg/dl in the placebo group; the differen@swot statistically; significant (P=0.343).

Table 10: comparison of changesin TNFa before and after theintervention between two groupsreceiving pentoxifylline and placebo
using independent t-test

Pentoxifylline | Placebo | p-valug
TNFa prior to the study]  11.7+7.9 11.749.1| 0.999
TNFa changes -1.5+8.8 0.244.0 | 0.343

So far, no study has been done on the effect ofoRiéylline on anaemia in systemic lupus erythersaty but
several studies on the effects of pentoxifyllinghia treatment of anaemia of chronic kidney diséease been done.
Mortazavi et al (2012) studied the effect of Peiftdiine on haemoglobin levels and the amount oftleropoietin
on anemic patients undergoing peritoneal dialysishis study, the patients were randomly dividetd itwo groups
of 25 subjects receiving Pentoxifylline and the tcongroups. The amount of hemoglobin, albuminnjr@IBC,
ferritin, and parathyroid hormone (PTH) levels wereasured at the beginning and the end of the sfudyresults
showed no significant differences in changes in dglobin and serum albumin levels in the two groupa.the
other hand, receiving Pentoxifylline on peritond&lysis in anemic patients did not have a sigaiftceffect on the
levels of hemoglobin and erythropoietin dose.

However, some studies suggest that Pentoxifylénefiective in increasing hemoglobin CRF patieiskerrari's
(2010) Australian study, 14 patients with CKD stadeand 5 were studied. In patients receiving Béfytine,
significantly increased hemoglobin levels comparegatients with chronic kidney disease. This stelgwed that
Pentoxifylline decreases interleukin-6 in the diation and increases hemoglobin.
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Also, in cooper et al study (2004) 16 ESRD patiemése studied in a 6-month cohort study in EnglaRdnal
failure patients with erythropoietin resistant améereceived 4 months Pentoxifylline. The hemogioleivel rose
from 9.5 to 11.7 and the TNFa levels dropped fr@%50 31%.

We can say that because of the nature of the sistiipus erythematosus disease or other relevartbrg
Pentoxifylline failed to increase hemoglobin leaeld modify anaemia in patients with SLE althoughk #ffect in
most of the studies on the renal disease has Heamed.

CONCLUSION

In this study, Pentoxifylline could reduce the amtof TNF-alpha. However, haemoglobin in patienésted with
pentoxifylline did not differ from control groupSystemic lupus erythematosus is a chronic inflaroryalisease in
which the presence of various cytokines has beggesied. It is likely that these cytokines inteasaemia in
patients and Pentoxifylline cannot inhibit it andnbe the haemoglobin was not increased after tezatnin

conclusion, Pentoxifylline failed to increase hagfobin in SLE patients and correct their anaemia uthe nature
of systemic lupus erythematosus or other relevantofs. Although most studies conducted on rendiema

observed this effect. The findings suggest thativiing Pentoxifylline in anaemic patients with ShEs no effect
on haemoglobin levels and iron profiles.
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