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PENTOXIFYLLINE

Pentoxifylline (PTX) is a methyl-xanthine derivative 
which inhibits phosphodiesterase. PTX was introduced 
as a vasoactive drug in 1972 and it has long been used 
to ameliorate symptoms of claudication.1, 2 But soon 
after, it was discovered that PTX had a strong effect on 
inflammatory process. Both hemorrhagic and anti-in-
flammatory effects render this drug important in the 
field of dermatology.3

 After oral administration, PTX is almost complete-
ly absorbed, undergoes a first-pass effect and various 
metabolites appear in plasma very soon after dosing. 
Plasma peak concentrations of the parent compound 
and its metabolites are reached within 2-4 hours after 
oral administration. Pentoxifylline is bound to erythro-
cyte membrane and is reduced to 5-hydroxy metabolite 
(metabolite 1). In addition to this compound, pentox-
ifyllin has 6 metabolites which are formed by hepatic 
oxidation and demethylation. The major metabolites 
are Metabolite l and Metabolite V (1-[3-carboxypro-
pyl]-3,7-dimethylxanthine), and plasma levels of these 
metabolites are 5 and 8 times greater, respectively, than 
PTX. Excretion of this agent happens mostly via urine.

Mechanism of action
PTX is a nonselective phosphodiesterase inhibitor. 
Phosphodiesterases are important enzymes that 
regulate breakdown of intracellular cyclic nucleotides. 
Inhibition of phosphodiesterases causes elevation of 
intracellular cyclic nucleotide concentration. PTX has 
hemorrhagic, antiinflammatory and immunomodula-
tory effects.

Hemorrhagic effects; PTX increases erythrocyte flexi-
bility and reduces blood viscosity. Although its main 
mechanism of action but not the only factor that de-
termines vascular perfusion. Vasoconstriction, red 
cell aggregation, platelet aggregation, thrombosis, 
increased fibrinogen levels and leukocyte hyperreactiv-
ity can promote vascular resistance or occlusion.4 PTX 
inhibits aggregation of platelets, red and white cells and 
adhesion to vessel walls via inhibition of thromboxane 
synthesis and increasing prostacyclin level.

 It also reduces plasma fibrinogen concentrations and 
increases fibrinolytic activity. PTX and its metabolites 
cause improvement during hypercoagulable states 

by the effect of decreased platelet aggregation and 
adhesion, increased plasminogen activator, increased 
plasmin, increased antithrombin III, decreased fibrin-
ogen, decreased alpha 2-antiplasmin, decreased alpha 
1-antitrypsin, and decreased alpha 2-macroglobulin.4, 5 

Anti-inflammatory and  
immunomodulatory effects
PTX can affect several steps of skin inflammation. 
Antiinflammatory effects of PTX are related with 
cell adhesion and production of proinflammatory 
cytokines, chemokines. Studies demonstrated that 
PTX inhibited liberation of TNF alfa, IL-1 and IL-6 
from keratinocytes and IFN gamma, IL-1, IL-6 and 
IL-8 from leukocytes.6 PTX also increases liberation of 
an antiinflammatory cytokine, IL-10, from monocytes. 
Inhibition of TNF alfa, IL-1 and IFN gamma produc-
tion results with blockade of extravasation of inflam-
matory cells via inhibiting upregulatory effect of these 
cytokines on adhesive molecules on endothelial cells.3 
PTX induces activation of fibroblast collegenases and 
reduces collagen, fibronectin and glycosaminoglicans.4

Dermatological uses
Owing to PTX’s hemorrhagic, anti-inflammatory and 
immunomodulatory effects it can be used in several 
dermatological diseases. Although there are place-
bo-controlled trials for some of these diseases, many of 
them are limited with case reports.

Venous ulcer
Venous ulcer is a disease for which PTX is mostly used 
in dermatology.  In a Cochrane review on PTX used 
to treat venous ulcers, 11 trials compared  PTX  with 
placebo or no treatment (with or without compres-
sion).  It was demonstrated that PTX was more effective 
than placebo in terms of complete ulcer healing or sig-
nificant improvement.8

Recurrent oral ulcers
Owing to affects of PTX on immune system (inhibiting 
TNF-α production, proinflammatory cytokines, such as 
IL-1β, inhibiting neutrophil functions, chemotaxis and 
expression of adhesion molecule,   leading to reduced 

Evren Odyakmaz Demirsoy, MD.



CHAPTER 31: PENTOXIFYLLINE 245

Figure 1. Chemical structure of pentoxifylline

Pregnancy category Is C  

Adverse effects
Pentoxyfilline is a well tolerated drug, most seen side 
effects are related to gastrointestinal tract and central 
nervous system both of which are dose related and are 
therefore minimized by dose reduction. Cardiovascu-
lar complications are minimal with sustained-release 
oral pentoxyfilline and are higher after intravenous or 
capsule administration.4 See table 1.

References
1.	 Aviado DM, Porter JM. Pentoxifylline: a new drug for the 

treatment of intermittent claudication. Mechanism of 
action, pharmacokinetics, clinical efficacy and adverse 
effects. Pharmacotherapy 1984;4:297-307.

2.	 Rieneck K, Diamant M, Haahr PM, Schonharting M, 
Bendtzen K. In vitro immunomodulatory effects of pent-
oxifylline. Immunology letters 1993;37:131-8.

3.	 Bruynzeel I, Stoof TJ, Willemze R. Pentoxifylline and skin 
inflammation. Clinical and experimental dermatology 
1998;23:168-72.

4.	 Samlaska CP, Winfield EA. Pentoxifylline. Journal of the 
American Academy of Dermatology 1994;30:603-21.

5.	 Cakmak SK, Cakmak A, Gonul M, Kilic A, Gul U. Pentox-
ifylline use in dermatology. Inflammation & allergy drug 
targets 2012;11:422-32.

6.	 Waage A, Sorensen M, Stordal B. Differential effect of 
oxpentifylline on tumour necrosis factor and interleu-
kin-6 production. Lancet 1990;335:543.

7.	 Platzer C, Meisel C, Vogt K, Platzer M, Volk HD. Up-regu-
lation of monocytic IL-10 by tumor necrosis factor-alpha 
and cAMP elevating drugs. International immunology 
1995;7:517-23.

8.	 Jull AB, Arroll B, Parag V, Waters J. Pentoxifylline for 
treating venous leg ulcers. The Cochrane database of 
systematic reviews 2012;12:CD001733.

9.	 Chandrasekhar J, Liem AA, Cox NH, Paterson AW. Oxy-
pentifylline in the management of recurrent aphthous 
oral ulcers: an open clinical trial. Oral surgery, oral med-
icine, oral pathology, oral radiology, and endodontics 
1999;87:564-7.

10.	 Thornhill MH, Baccaglini L, Theaker E, Pemberton MN. 
A randomized, double-blind, placebo-controlled trial of 
pentoxifylline for the treatment of recurrent aphthous 
stomatitis. Archives of dermatology 2007;143:463-70.

11.	 Yasui K, Ohta K, Kobayashi M, Aizawa T, Komiyama A. 
Successful treatment of Behcet disease with pentoxifyl-
line. Annals of internal medicine 1996;124:891-3.

12.	 Appenzeller S, Hazel E. Pentoxifylline for the treatment 
of anterior uveitis in Behcet’s disease: possible alter-
native for TNF blockers. Rheumatology international 
2011;31:1511-3.

13.	 Liang GC, Chang EM. Pentoxifylline use for Behcet’s dis-
ease. The result of a survey among rheumatologists in 
North America. Advances in experimental medicine and 
biology 2003;528:591-4.

14.	 Lin P, Liang G. Behcet disease: recommendation for clin-
ical management of mucocutaneous lesions. Journal of 
clinical rheumatology : practical reports on rheumatic & 
musculoskeletal diseases 2006;12:282-6.

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

16.	 Marzano AV, Vanotti M, Alessi E. Widespread livedoid vas-
culopathy. Acta dermato-venereologica 2003;83:457-60.

17.	 Sams WM, Jr. Livedo vasculitis. Therapy with pentoxifyl-
line. Archives of dermatology 1988;124:684-7.

18.	 Nurnberg W, Grabbe J, Czarnetzki BM. Synergistic effects 
of pentoxifylline and dapsone in leucocytoclastic vasculi-
tis. Lancet 1994;343:491.

19.	 Nurnberg W, Grabbe J, Czarnetzki BM. Urticarial vasculi-
tis syndrome effectively treated with dapsone and pent-
oxifylline. Acta dermato-venereologica 1995;75:54-6.

20.	 Kluger N, Guillot B, Bessis D. Ulcerative cutaneous poly-
arteritis nodosa treated with mycophenolate mofetil and 
pentoxifylline. The Journal of dermatological treatment 
2011;22:175-7.

21.	 Fernandez-Fernandez FJ. Might pentoxifylline have a role 
as adjuvant therapy for patients with giant cell arteritis? 
Drugs & aging 2011;28:847.

22.	 Gilhar A, Grossman N, Kahanovicz S, Reuveni H, Cohen 
S, Eitan A. Antiproliferative effect of pentoxifylline on 
psoriatic and normal epidermis. In vitro and in vivo stud-
ies. Acta dermato-venereologica 1996;76:437-41.

23.	 Omulecki A, Broniarczyk-Dyla G, Zak-Prelich M, 
Choczaj-Kukula A. Is pentoxifylline effective in the treat-
ment of psoriasis? Journal of the American Academy of 
Dermatology 1996;34:714-5.

24.	 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, histopatho-
logic, and immunohistochemical evaluation. Skinmed 
2006;5:278-84.

25.	 Sales AM, de Matos HJ, Nery JA, Duppre NC, Sampaio EP, 
Sarno EN. Double-blind trial of the efficacy of pentoxifyl-
line vs thalidomide for the treatment of type II reaction 
in leprosy. Braz J Med Biol Res 2007;40:243-8.

O O

O N N

N
N


