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ABSTRACT

Pentoxifylline is a methyl-xanthine derivative with many anti inflammatory effects. Pentoxifylline has been
found to be effective for many dermatological as well as non-dermatological conditions. It has been used both
as primary drug as well as adjuvant and is a safe and relatively cost-effective alternative drug. In this article, we
review the literature and highlight various important aspects of pentoxifylline.
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Pentoxifylline is a methyl-xanthine derivative with
a variety of anti-inflammatory effects. Though,
use and efficacy of pentoxifylline for a variety
of dermatological conditions has been proved
in various studies over a long period, yet United
States Food and Drug Administration(FDA)
has approved its use only for intermittent
claudication.

Systematic International Union of Pure and
Applied Chemistry name of pentoxifylline
is 3,7-dimethyl-1- (5-oxohexyl)-3,7-dihydro-
1H-purine-2,6-dione and its chemical formula is

C,;H,;N,O,. The structure is shown in Figure 1.

After oral administration, the aqueous solution
of pentoxifylline is almost completely absorbed.
It undergoes first pass metabolism and various
metabolites appear in plasma very soon after
administration; peak plasma levels reach within
2 hours. The major metabolites are metabolite
I [1-(5-hydroxyhexyl)-3,7-dimethylxanthine]
and metabolite V [1-(3-carboxypropyl)
-3,7-dimethylxanthine]. The plasma levels of
these metabolites are respectively 5 and 8 times
greater than pentoxifylline. Excretion is almost
totally through urine, main bio transformation

product being metabolite V and essentially no
parent drug is found in urine. Despite variations
in the levels of the parent compound and its
metabolites in plasma, urinary recovery of
metabolite V is consistent and dose proportional.
Less than 4% of the administered dose is
recovered in feces.!"?

There are many hypotheses regarding the
mechanism of action of pentoxifylline and its
cellular and molecular effects, based on human
and animal studies. This includes effects
on immune modulation, anti-tumor necrosis
factor-o. (TNF-o) effects, hemorheological effects,
anti fibrinolytic effects, along with effects on
endothelial cells and adhesion molecules. These
will be described briefly below.

Pentoxifylline affects immune modulation by
means of increased leukocyte deformability and
chemotaxis, decreased endothelial leukocyte
adhesion, decreased neutrophil degranulation
and release of superoxides, decreased production
of monocyte-derived TNF, decreased leukocyte
responsiveness to interleukin 1 (IL-1) and TNF,
inhibition of T and B lymphocyte activation and
decreased natural killer cell activity.®

Pentoxifylline is known to inhibit the production
of TNF-a, which is an important inflammatory
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Figure 1: Molecular structure of pentoxifylline
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mediator with a wide spectrum of activity, predominantly
produced by mononuclear cells. Pentoxifylline is also an active
inhibitor of already formed TNF. There is also evidence that
pentoxifylline may influence other inflammatory cytokines, such
as inhibition of IL-1 and IL-6.4

Pentoxifylline affects almost all factors responsible for blood
viscosity and is among the first known hemorheologically active
drug.® The primary hemorheological effects of pentoxifylline
are caused by increased red blood cell deformability and
decreased blood viscosity. The possible mechanism by which
this is achieved involves increased erythrocyte adenosine
triphosphate and other cyclic nucleotide levels.[”? Pentoxifylline
leads to the inhibition of thromboxane and increase of
prostacyclin synthesis. Hypercoagulability states improve
because of decreased platelet aggregation and adhesion;
increased plasminogen activator, plasmin and anti-thrombin ll1;
decreased fibrinogen, alpha 2-antiplasmin, alpha-1 antitrypsin
and alpha-2 macroglobulin.l® Furthermore, pentoxifylline
increases leukocyte deformability, inferring the possibility of a
greater role of polymorphonuclear leukocytes in whole blood
viscosity.®¥ Thus, it can be considered as an almost complete
rheological drug.['®

Pentoxifylline increases fibroblast collagenases and
decreases the production of collagen, fibronectin and
glycosaminoglycan.!" These effects could be attributed to its
anti TNF-o properties or separate mechanisms as suggested
by various studies.!'?

Pentoxifylline is a non-selective inhibitor of cyclic-3’,
5’-phospho-diesterase (PDE), leading to a broad-spectrum
effect against cell proliferation and inflammation. It also reduces
the expression of adhesion molecules such as intercellular
adhesion molecule-I (ICAM-I) on keratinocytes and E-selectin
expression on endothelial cells.!"*
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Pentoxifylline has found a place in the management of a
variety of dermatological conditions. The most common ones
are described below.

Pentoxifylline has been used world-wide for the treatment of
intermittent claudication and in 1984 United States FDA approved
its use for intermittent claudication in the United States. Various
studies have shown the therapeutic efficacy of pentoxifylline
in a significant percentage of patients with peripheral vascular
disease.l'"*'%l However, use in intermittent claudication still
remains the main indication.['”! Intravenous pentoxifylline may
be of benefit in acute ischemic lesions in systemic sclerosis,!®
when used as 1200 mg/day for 21 days. However, further studies
are required to confirm these initial findings.!"®

Due to its multiple effects on various blood cells and also
through anti-inflammatory effects, pentoxifylline could be a
useful drug in treating vasculopathies as described in various
studies.l'®21

Pentoxifylline is also used in the treatment of venous leg
diseasel?? and venous ulcers, especially in patients unable to
tolerate compression therapy.2324

Successful treatment with pentoxifylline causes decrease in
expression of ICAM-I on endothelial cells in and around PPD
lesions,'¥ resulting in decreased exudation of inflammatory
cells from capillaries into the surrounding perivascular
tissue and also reduced TNF mediated extravasations.?®
Pentoxifylline being economical, easily available and devoid
of serious side-effects should be considered for use in
Schamberg’s disease, a type of PPD; some advocate it as first
line therapy.!'326-28]

Pentoxifylline has been found effective in recurrent oral and
genital aphthosis.?**2 These beneficial effects may be due to
anti-TNF-a properties of pentoxifylline as well as correction of
impaired erythrocyte deformability, which has been shown to
be decreased in active Behget disease patients in comparison
with healthy control subjects.?*®

Various studies have documented that pentoxifylline rapidly
ameliorates the systemic symptoms of type Il leprosy reaction
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and it could be an alternative (though less effective) to
thalidomideB+3"! and a good option for patients with human
immunodeficiency virus (HIV) co-infection, where steroids are
contraindicated.!

Pentoxifylline may be considered as safe and efficacious
treatment for pruritus in HIV-infected patients. More controlled
studies are however needed to authenticate it.*® This could
be because of the inhibitory effect of pentoxifylline on TNF-o,
which increases in many patients with AIDS.1 |t also decreases
HIV replication.“"

Pentoxifylline suppresses TNF-o gene transcription, potentiates
the expression of inducible nitric oxide (NO) synthetase
leading to NO production and decreases leukocyte migration
and adhesion.“2#¥ TNF-o. seems to play a great role in the
pathogenesis of mucosal leishmaniasis®?“4 and pentoxifylline
has been proposed for the treatment of cutaneous*? and
mucocutaneous leishmaniasis®*? as adjuvant to pentavalent
antimony, which reduces the healing time significantly and
prevents the need for further courses of pentavalent antimony.
14245461 The combined therapy with glucantime and pentoxifylline
has been found to be more effective than glucantime alone.®!

Besides its use as an adjuvant therapy in psoriasis, it has
been suggested that pentoxifylline counteracts many of the
unwanted effects of cyclosporine on red blood cells, platelets
and coagulation factors.®41 Abnormal metabolism of triglyceride
is common in psoriatic patients!34?l and is exaggerated after
cyclosporine therapy.?® Pentoxifylline possibly reduces serum
triglycerides, so it seems sensible to use pentoxifylline in
combination with cyclosporine to reduce the side-effects of the
later. Thus, pentoxifylline seems to be a promising well-tolerated
and safe adjuvant drug for use in psoriasis.®"

Cytotoxic T lymphocyte mediated tissue injury and inflammatory
cytokines including TNF-o play important roles in the
pathogenesis of GVHD. Use of pentoxifylline in combination
with other treatments could result in lower relapse rates and
improved overall event free survival.®2 However, prophylactic
role of pentoxifylline in GVHD is conflicting.l®

Although, specific inciting antigen for sarcoidosis has not yet
been identified, it appears to be Th1 mediated disease and
TNF-a likely plays a critical role in the granuloma formation.54
Pentoxifylline can almost completely inhibit spontaneous TNF-o.
production from alveolar macrophages of sarcoidosis
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patients;® thus, a potential role in the treatment of pulmonary
sarcoidosis, but there is little evidence as yet, about its role
in cutaneous sarcoidosis.

Pentoxifylline is a non-specific PDE inhibitor, which
downregulates transforming growth factor beta (TGF-B1),
increases fibrinolytic activity®®! and increases NO levels,
so possible role of pentoxifylline to prevent progression of
Peyronie’s disease, reverse fibrosis, % improve penile curvature
and ultrasonographic appearance of the plaquel®® and stabilize
or reduce calcium content in penile plaques.®™

Radiation induced fibrosis is mediated by TGF-f3,% besides
its central role in scleroderma.®'! TGF-beta induced collagen
biosynthesis is reduced by pentoxifylline.>'882 |n addition,
fibroblast collagenases are also activated.®! Hence, the
treatment of radiation induced fibrosis with pentoxifylline and
vitamin E can be a practicable and cost-effective regimen,
especially for inoperable patients.®®® Pentoxifylline has been
found to have a direct effect on inhibiting burn scar fibroblasts
and it can be potentially useful for reducing burn scar
contractures in future.

Because of inhibitory effects of pentoxifylline on the proliferation
and certain biosynthetic activities of fibroblasts derived from
human skin, it has a potential adjuvant role for keloids,
hypertrophic scars, morphea, scleroderma and other fibrosing
conditions. 5%

Oral sub-mucous fibrosis is a common premalignant condition
in the Indian subcontinent, caused by chewing areca nut and
other irritants in various forms. The efficacy of pentoxifylline in
oral sub mucous fibrosis, singly and as adjuvant therapy has
been demonstrated in various studies.[667]

The use of pentoxifylline for ischemic pain in pseudoxanthoma
elasticum and other micro vascular disorders has been
encouraging.®

Induction of complete or partial remission of lesions of actinic
prurigo with the use of pentoxifylline allows for reduction in the
use of topical corticosteroids.58!

Various studies conducted on animals suggest a potential role
of pharmacologic intervention with pentoxifylline as a means
to treat contact dermatitis.’®®
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Use of pentoxifylline along with hydroxychloroquine leads to
better improvement in lipodermatosclerosis.["

The efficacy of pentoxifylline for necrobiosis lipoidica has been
documented in various studies,”"72 probably because it inhibits
platelet aggregation and decreases blood viscosity.

Because of its anti-fibrinolytic effect, pentoxifylline could
be useful in treating fibroblast mediated diseases such as
pretibial myxedema, resulting in reduction of thickness of skin
lesions, when used in combination with topical or intralesional
steroids.[>74

Pentoxifylline has been used as a miscellaneous drug for SIS
and TEN, especially in children.l57!

Pentoxifylline may also be beneficial in other diseases such
as Kimura’s disease with oral ulcers, generalized granuloma
annulare, sweet syndrome, pemphigus vulgaris and other
bullous disorders.l-7!

Adult dose is 400-800 mg twice to thrice-a-day.

In addition to intermittent claudication, pentoxifylline has
found application in varied disease processes; although, the
mechanism is not fully elucidated in every case. The drug is
gaining acceptance for conservative treatment of neuropathic
injuries; prevention of thromboembolic strokes and septic

Table 1: Side-effect profile of pentoxifylline

shock;®% management of sickle cell disease; nausea and
headaches in high altitude mountain sickness; acute alcoholic
and non-alcoholic steatohepatitis and alcoholic liver disease,
presumably through its ability to inhibit TNF; treatment
of endometriosis;®" stimulation of various sperm motion
parameters and cervical mucus penetrability in patients with
asthenozoospermia,®® to mention just a few.

While prescribing pentoxifylline, following parameters should

be specifically considered:

e Allergic to caffeine containing products (coffee, tea, colas),
pentoxifylline, theobromine, theophylline or any other drugs

e Prior medications, especially anticoagulants (“blood
thinners”) such as warfarin (Coumadin) and vitamins

e Kidney disease

e Pregnant, planning pregnancy or lactating

e Any surgery in the near future

e Advice to avoid driving a car or operating machinery.

Overall, pentoxifylline is a very safe drug and is usually well
tolerated. The side-effects are dose-related and the most
common are those of the gastrointestinal tract and central
nervous system. The main central nervous system side effects
are dizziness, headache, anxiety and confusion. Side effect
profile of pentoxifylline is summarized in Table 1.

e Pregnancy: Pregnancy category C

e Lactation: Pentoxifylline is excreted in breast milk and may
cause adverse effects in the infant

e Children: Safety and efficacy not established

e Geriatric: Use with caution, usually starting at the lower
dosage range, because of the greater frequency of

Most common Miscellaneous

Rare Potentially fatal

Digestive: Dry mouth or dehydration,
constipation, anorexia, cholecystitis

Neurologic: Aseptic meningitis, seizures,
confusion, depression, anxiety

Cardiovascular: Hypotension, edema,
dyspnea

Respiratory: Nasal congestion, nosebleed,
breathing difficulty

Dermatological (skin related): Rash,
angioedema, urticaria, pruritus, brittle nails

Visual/aural: Earache, scotoma, conjunctivitis,
blurred vision
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Excessive salivation, malaise,
leukopenia, bad taste,
weight gain or loss, sore
throat, nausea, headache

Digestive: Jaundice, hepatitis,
increase in liver enzymes

Fatal hemorrhage
(cerebral and

Cardiovascular: Anaphylactoid gastrointestinal tract)

reactions, angina, tachycardia,
arrhythmia

Hematologic and lymphatic:
Aplastic anemia, purpura,
leukemia, decrease in fibrinogen,
thrombocytopenia, pancytopenia

Anaphylactoid
reaction
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decreased hepatic, renal or cardiac function and of
concomitant diseases or other drug therapy

Other contraindications include previous hypersensitivity
reactions to xanthine related products, e.g. caffeine,
theophylline and theobromine; recent cerebral and/or retinal
hemorrhage; porphyria.

Pentoxifylline has been found to be a relatively safe and cost
effective therapeutic drug with proven as well as potential uses
in a number of dermatological diseases. It may be of use to
dermatologists both singly (primary) and as an adjuvant drug,
thus providing an alternative to other treatment options and

spa
suc

ring the adverse effects of various therapeutic modalities
h as corticosteroids. Although a number of studies have

been conducted in order to prove the beneficial effects of
pentoxifylline, there is paucity of data to determine its role in

vari

ous dermatological diseases. More studies are needed to

fully establish its therapeutic efficacy.

10.

12.

514

Smith RV, Waller ES, Doluisio JT, Bauza MT, Puri SK, Ho I, ef al.
Pharmacokinetics of orally administered pentoxifylline in humans.
J Pharm Sci 1986;75:47-52.

Ward A, Clissold SP. Pentoxifylline. A review of its pharmacodynamic
and pharmacokinetic properties, and its therapeutic efficacy. Drugs
1987;34:50-97.

Samlaska CP, Winfield EA. Pentoxifylline. ] Am Acad Dermatol
1994;30:603-21.

van Furth AM, Verhard-Seijmonsbergen EM, van Furth R,
Langermans JA. Effect of lisofylline and pentoxifylline on the
bacterial-stimulated production of TNF-alpha, IL-1 beta IL-10 by human
leucocytes. Immunology 1997;91:193-6.

Strieter RM, Remick DG, Ward PA, Spengler RN, Lynch JP 3%,
Larrick J, et al. Cellular and molecular regulation of tumor necrosis
factor-alpha production by pentoxifylline. Biochem Biophys Res
Commun 1988;155:1230-6.

Ely H. Pentoxifylline therapy in dermatology. A review of localized
hyperviscosity and its effects on the skin. Dermatol Clin 1988;6:585-608.
Porsche E, Stefanovich V. The influence of pentoxifylline on ATPase
activity of human erythrocyte membranes. International Research
Communications System J Med Sci 1978;6:285.

Nees S, Schonharting M. On the role of different blood cell types in the
rheological behavior of whole blood. Clin Hemorheol 1987;7:417.
Ely H. White blood cells as mediators of hyperviscosity-induced tissue
damage in neutrophilic vascular reactions: Therapy with pentoxifylline.
J Am Acad Dermatol 1989;20:677-80.

Dettelbach HR, Aviado DM. Clinical pharmacology of pentoxifylline
with special reference to its hemorrheologic effect for the treatment of
intermittent claudication. J Clin Pharmacol 1985;25:8-26.

Berman B, Duncan MR. Pentoxifylline inhibits normal human dermal
fibroblast in vitro proliferation, collagen, glycosaminoglycan, and
fibronectin production, and increases collagenase activity. J Invest
Dermatol 1989;92:605-10.

Berman B, Wietzerbin J, Sanceau J, Merlin G, Duncan MR.
Pentoxifylline inhibits certain constitutive and tumor necrosis
factor-alpha-induced activities of human normal dermal fibroblasts.
J Invest Dermatol 1992;98:706-12.

13.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Kano Y, Hirayama K, Orihara M, Shiohara T. Successful treatment
of Schamberg’s disease with pentoxifylline. ] Am Acad Dermatol
1997;36:827-30.

Strano A, Davi G, Avellone G, Novo S, Pinto A. Double-blind, crossover
study of the clinical efficacy and the hemorheological effects of
pentoxifylline in patients with occlusive arterial disease of the lower
limbs. Angiology 1984;35:459-66.

Porter JM, Cutler BS, Lee BY, Reich T, Reichle FA, Scogin JT, et al.
Pentoxifylline efficacy in the treatment of intermittent claudication:
Multicenter controlled double-blind trial with objective assessment of
chronic occlusive arterial disease patients. Am Heart J 1982;104:66-72.
Chopra HK, Chopra KL, Aggarwal KK, Parashar SK.
Pentoxifylline (Trental) — A new drug for the treatment of peripheral
chronic occlusive arterial disease. ] Med 1988;19:89-107.

Bayer AJ, Bokonjic R, Booya NH, Demarin V, Ersmark B,
Fairbairn AF, et al. European pentoxifylline multi-infarct dementia
study. Eur Neurol 1996;36:315-21.

Goodfield MJ, Rowell NR. Treatment of peripheral gangrene due to
systemic sclerosis with intravenous pentoxifylline. Clin Exp Dermatol
1989;14:161-2.

Sams WM Jr. Livedo vasculitis. Therapy with pentoxifylline. Arch
Dermatol 1988;124:684-7.

Marzano AV, Vanotti M, Alessi E. Widespread livedoid vasculopathy.
Acta Derm Venereol 2003;83:457-60.

Ely H, Bard JW. Therapy of livedo vasculitis with pentoxifylline. Cutis
1988;42:448-53.

Margolis DJ. Pentoxifylline in the treatment of venous leg ulcers. Arch
Dermatol 2000;136:1142-3.

Nikolovska S, Pavlova L, Petrova N, Gocev G, Ivanovski M.
Pentoxifylline — efficient in the treatment of venous ulcers in the absence
of compression? Acta Dermatovenerol Croat 2002;10:9-13.

Chatterjee SS. Venous ulcers of the lower limb: Where do we stand?
Indian J Plast Surg 2012;45:266-74.

Ely H. Is pentoxifylline the drug of the decade? J] Am Acad Dermatol
1994;30:639-42.

Kumrah L, George R, George S. An open trial of pentoxifylline in
Schamberg’s disease. Indian J Dermatol Venereol Leprol 2000;66:73-5.
Panda S, Malakar S, Lahiri K. Oral pentoxifylline vs topical
betamethasone in Schamberg disease: A comparative randomized
investigator-blinded parallel-group trial. Arch Dermatol 2004;140:491-3.
Gandhi V, Singal A, Sachdeva B, Bhattacharya SN. Treatment of
Schamberg’s disease with pentoxifylline — Therapeutic trial. Indian J
Dermatol Venereol Leprol 2003;69:25-6.

Pizarro A, Herranz P, Ferrer M, Casado M. Recurrent oral aphthosis:
Treatment with pentoxifylline. Med Clin (Barc) 1993;101:237.

Yasui K, Ohta K, Kobayashi M, Aizawa T, Komiyama A. Successful
treatment of Behget disease with pentoxifylline. Ann Intern Med
1996;124:891-3.

Pizarro A, Herranz P, Garcia-Tobaruelaa A, Casado M. Pentoxifylline
in the treatment of orogenital aphthosis and Behget’s syndrome. Med
Clin (Barc) 2000;115:678.

Thornhill MH, Baccaglini L, Theaker E, Pemberton MN. A randomized,
double-blind, placebo-controlled trial of pentoxifylline for the treatment
of recurrent aphthous stomatitis. Arch Dermatol 2007;143:463-70.
Uskiidar O, Erdem A, Demiroglu H, Dikmenoglu N. Decreased
erythrocyte deformability in Behget’s disease. Clin Hemorheol Microcirc
2005;33:89-94.

Welsh O, Gomez M, Mancias C, Ibarra-Leal S, Millikan LE. A new
therapeutic approach to type II leprosy reaction. Int J Dermatol
1999;38:931-3.

Nery JA, Perissé AR, Sales AM, Vieira LM, Souza RV, Sampaio EP, et al.
The use of pentoxifylline in the treatment of type 2 reactional episodes
in leprosy. Indian J Lepr 2000;72:457-67.

Sampaio EP, Moraes MO, Nery JA, Santos AR, Matos HC, Sarno EN.
Pentoxifylline decreases in vivo and in vitro tumour necrosis

Indian Dermatology Online Journal - October-December 2014 - Volume 5 - Issue 4



37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

S1.

52.

53.

54.

55.

56.

Hassan, et al.: Pentoxifylline and its applications in dermatology

factor-alpha (TNF-alpha) production in lepromatous leprosy patients
with erythema nodosum leprosum (ENL). Clin Exp Immunol
1998;111:300-8.

Singh PC, Mishra S, Mishra M. Pentoxifylline in reactions in leprosy.
Indian J Dermatol Venereol Leprol 1996;62:163-4.

Chatterjee M, Jaiswal AK. Does pentoxifylline find a place in the
armementarium of leprologists in type II reaction? Indian J Lepr
2002;74:329-34.

Berman B, Flores F, Burke G 3%. Efficacy of pentoxifylline in the
treatment of pruritic papular eruption of HIV-infected persons. J Am
Acad Dermatol 1998;38:955-9.

Lahdevirta J, Maury CP, Teppo AM, Repo H. Elevated levels of
circulating cachectin/tumor necrosis factor in patients with acquired
immunodeficiency syndrome. Am J Med 1988;85:289-91.

Dezube BJ, Pardee AB, Chapman B, Beckett LA, Korvick JA,
Novick W, et al. Pentoxifylline decreases tumor necrosis factor
expression and serum triglycerides in people with AIDS. NIAID AIDS
Clinical Trials Group. J Acquir Immune Defic Syndr 1993;6:787-94.
Bafica A, Oliveira F, Freitas LA, Nascimento EG, Barral A. American
cutaneous leishmaniasis unresponsive to antimonial drugs: Successful
treatment using combination of N-methilglucamine antimoniate plus
pentoxifylline. Int J Dermatol 2003;42:203-7.

Lessa HA, Machado P, Lima F, Cruz AA, Bacellar O, Guerreiro J,
et al. Successful treatment of refractory mucosal leishmaniasis with
pentoxifylline plus antimony. Am J Trop Med Hyg 2001;65:87-9.
Minodier P, Piarroux R, Garnier JM, Unal D. Mediterranean visceral
leishmaniasis: Physiopathology. Presse Med 1999;28:33-9.

Machado PR, Lessa H, Lessa M, Guimardes LH, Bang H, Ho JL, et al.
Oral pentoxifylline combined with pentavalent antimony: A randomized
trial for mucosal leishmaniasis. Clin Infect Dis 2007;44:788-93.
Sadeghian G, Nilforoushzadeh MA. Effect of combination therapy with
systemic glucantime and pentoxifylline in the treatment of cutaneous
leishmaniasis. Int J Dermatol 2006;45:819-21.

Ely H. Recent developments in dermatologic uses of cyclosporine and
amelioration of renal toxicity with pentoxifylline. Curr Opin Dermatol
1993;5:223-30.

Pfahl F, Rouffy J, Duperrat B, Puissant A. Hyperlipoproteinemias in
psoriasis. Ann Dermatol Syphiligr (Paris) 1976;103:15-22.
Campalani E, Allen MH, Fairhurst D, Young HS, Mendonca CO,
Burden AD, et al. Apolipoprotein E gene polymorphisms are associated
with psoriasis but do not determine disease response to acitretin. Br J
Dermatol 2006;154:345-52.

Grossman RM, Delaney RJ, Brinton EA, Carter DM, Gottlieb AB.
Hypertriglyceridemia in patients with psoriasis treated with cyclosporine.
J Am Acad Dermatol 1991;25:648-51.

Magela Magalhaes G, Coelho da Silva Carneiro S, Peisino do
Amaral K, de Freire Cassia F, Machado-Pinto J, Cuzzi T. Psoriasis and
pentoxifylline: A clinical, histopathologic, and immunohistochemical
evaluation. Skinmed 2006;5:278-84.

Bianco JA, Appelbaum FR, Nemunaitis J, Almgren J, Andrews F,
Kettner P, ef al. Phase I-1I trial of pentoxifylline for the prevention of
transplant-related toxicities following bone marrow transplantation.
Blood 1991;78:1205-11.

Clift RA, Bianco JA, Appelbaum FR, Buckner CD, Singer JW, Bakke L,
et al. A randomized controlled trial of pentoxifylline for the prevention
of regimen-related toxicities in patients undergoing allogeneic marrow
transplantation. Blood 1993;82:2025-30.

Moller DR. Involvement of T cells and alterations in T cell receptors in
sarcoidosis. Semin Respir Infect 1998;13:174-83.

Marques LJ, Zheng L, Poulakis N, Guzman J, Costabel U. Pentoxifylline
inhibits TNF-alpha production from human alveolar macrophages. Am
J Respir Crit Care Med 1999;159:508-11.

Zabel P, Entzian P, Dalhoff K, Schlaak M. Pentoxifylline in treatment
of sarcoidosis. Am J Respir Crit Care Med 1997;155:1665-9.

Indian Dermatology Online Journal - October-December 2014 - Volume 5 - Issue 4

57.

58.

59.

60.

61.
62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72.

73.

74.

75.

76.

77.

78.

Shindel AW, Lin G, Ning H, Banie L, Huang YC, Liu G, et al.
Pentoxifylline attenuates transforming growth factor-f1-stimulated
collagen deposition and elastogenesis in human tunica albuginea-derived
fibroblasts part 1: Impact on extracellular matrix. J Sex Med
20105;7:2077-85.

Brant WO, Dean RC, Lue TF. Treatment of Peyronie’s disease with oral
pentoxifylline. Nat Clin Pract Urol 2006;3:111-5.

Smith JF, Shindel AW, Huang YC, Clavijo R1, Flechner L, Breyer BN, ez al.
Pentoxifylline treatment and penile calcifications in men with Peyronie’s
disease. Asian J Androl 2011;13:322-5.

Rodemann HP, Bamberg M. Cellular basis of radiation-induced fibrosis.
Radiother Oncol 1995;35:83-90.

Sollberg S, Krieg T. Systemic scleroderma. Hautarzt 1995;46:587-601.
Chen YM, Wu KD, Tsai TJ, Hsieh BS. Pentoxifylline inhibits
PDGF-induced proliferation of and TGF-beta-stimulated collagen
synthesis by vascular smooth muscle cells. J Mol Cell Cardiol
1999;31:773-83.

Fischer M, Wohlrab J, Marsch W. Crux medicorum ulcerated
radiation-induced fibrosis-successful therapy with pentoxifylline and
vitamin E. Eur J Dermatol 2001;11:38-40.

Rawlins JM, Lam WL, Karoo RO, Naylor IL, Sharpe DT. Pentoxifylline
inhibits mature burn scar fibroblasts in culture. Burns 2006;32:42-5.
Berman B, Duncan MR. Pentoxifylline inhibits the proliferation of
human fibroblasts derived from keloid, scleroderma and morphoea skin
and their production of collagen, glycosaminoglycans and fibronectin.
Br J Dermatol 1990;123:339-46.

Rajendran R, Rani V, Shaikh S. Pentoxifylline therapy: A new
adjunct in the treatment of oral submucous fibrosis. Indian J Dent Res
2006;17:190-8.

Mebhrotra R, Singh HP, Gupta SC, Singh M, Jain S. Pentoxifylline therapy
in the management of oral submucous fibrosis. Asian Pac J Cancer Prev
2011;12:971-4.

Torres-Alvarez B, Castanedo-Cazares JP, Moncada B. Pentoxifylline
in the treatment of actinic prurigo. A preliminary report of 10 patients.
Dermatology 2004;208:198-201.

Schwarz A, Krone C, Trautinger F, Aragane Y, Neuner P, Luger TA, et al.
Pentoxifylline suppresses irritant and contact hypersensitivity reactions.
J Invest Dermatol 1993;101:549-52.

Choonhakarn C, Chaowattanapanit S. Lipodermatosclerosis:
Improvement noted with hydroxychloroquine and pentoxifylline. J Am
Acad Dermatol 2012;66:1013-4.

Basaria S, Braga-Basaria M. Necrobiosis lipoidica diabeticorum:
Response to pentoxiphylline. ] Endocrinol Invest 2003;26:1037-40.
Noz KC, Korstanje MJ, Vermeer BJ. Ulcerating necrobiosis lipoidica
effectively treated with pentoxifylline. Clin Exp Dermatol 1993;18:78-9.
Pineda AM, Tianco EA, Tan JB, Casintahan FA, Beloso MB. Oral
pentoxifylline and topical clobetasol propionate ointment in the treatment
of pretibial myxoedema, with concomitant improvement of Graves’
ophthalmopathy. J Eur Acad Dermatol Venereol 2007;21:1441-3.
Engin B, Giumiisel M, Ozdemir M, Cakir M. Successful combined
pentoxifylline and intralesional triamcinolone acetonide treatment of
severe pretibial myxedema. Dermatol Online J 2007;13:16.
Sanclemente G, De la Roche CA, Escobar CE, Falabella R.
Pentoxyfylline in toxic epidermal necrolysis and Stevens-Johnson
syndrome. Int J Dermatol 1999;38:878-9.

Del Pozzo-Magana BR, Lazo-Langner A, Carleton B, Castro-Pastrana LI,
Rieder MJ. A systematic review of treatment of drug-induced
Stevens-Johnson syndrome and toxic epidermal necrolysis in children.
J Popul Ther Clin Pharmacol 2011;18:¢121-33.

Hongcharu W, Baldassano M, Taylor CR. Kimura’s disease with oral
ulcers: Response to pentoxifylline. J Am Acad Dermatol 2000;43:905-7.
Rubel DM, Wood G, Rosen R, Jopp-McKay A. Generalised granuloma
annulare successfully treated with pentoxifylline. Australas J Dermatol
1993;34:103-8.

515



79.

80.

81.

516

Hassan, et al.: Pentoxifylline and its applications in dermatology

Cohen PR, Holder WR. Pentoxifylline for Sweet’s syndrome. J Am Acad
Dermatol 1995;32:533-5.

Zeni F, Pain P, Vindimian M, Gay JP, Gery P, Bertrand M, et al. Effects of
pentoxifylline on circulating cytokine concentrations and hemodynamics
in patients with septic shock: Results from a double-blind, randomized,
placebo-controlled study. Crit Care Med 1996;24:207-14.
Mohammadzadeh A, Heidari M, Ghoraiee HS, Novin MG,
Jeddi-Tehrani M, Akhondi MM et al. The effect of pentoxifylline on
the growth of endometrial implants and leukocytes in rats. Iran J Rep
Med 2007;5:89-93.

82. Nassar A, Morshedi M, Mahony M, Srisombut C, Lin MH, Oehninger S.
Pentoxifylline stimulates various sperm motion parameters and cervical
mucus penetrability in patients with asthenozoospermia. Andrologia
1999;31:9-15.

Cite this article as: Hassan |, Dorjay K, Anwar P. Pentoxifylline and its
applications in dermatology. Indian Dermatol Online J 2014;5:510-6.

Source of Support: Nil, Conflict of Interest: None declared.

Indian Dermatology Online Journal - October-December 2014 - Volume 5 - Issue 4



