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Lupus nephritis is one of the most important prognostic
factors in patients with systemic lupus erythematosus
(SLE)1,2. Proteinuria is an important predictive factor for
endstage renal disease in lupus nephritis and other types of
glomerulonephritis3.

There is evidence that the cytokine tumor necrosis factor-
α (TNF-α) plays an important role in the pathophysiology
of lupus nephritis4,5. Experimental models have indicated
that proteinuria was associated with high concentrations of
TNF-α6. Moreover, administration of anti-TNF-α reduces
proteinuria and the severity of histological lesions7. It has
been reported that pentoxifylline inhibits TNF-α gene tran-
scription8,9. Finally, administration of pentoxifylline in
patients with type I and II diabetes significantly decreased
levels of proteinuria10. Further, a significant correlation
between proteinuria and serum TNF-α both at baseline and
at 6th month has been noted11. These data prompted us to

evaluate the efficacy of pentoxifylline in a group of patients
with SLE and nephrotic syndrome refractory to conven-
tional therapy.

MATERIALS AND METHODS
Patient population. We selected 11 patients with lupus nephritis who met
the American College of Rheumatology criteria for SLE12. We defined
refractory nephrotic syndrome as persistence of proteinuria > 3 g/24 h for
at least 6 consecutive months despite treatment. Assessments were
performed at baseline and monthly for 6 months. Pentoxifylline was started
at 400 mg tid, and the dose was increased to 1600 mg at the first-month
evaluation if no effect had been observed by the rheumatologist. No
changes in treatment were allowed except for prednisone dosage. No
patient was taking angiotensin-converting enzyme inhibitors or
angiotensin-2 antagonists. The SLE Disease Activity Index validated for
Mexico (MEX-SLEDAI) was used for evaluation at each visit13.

Statistical analysis. Effect of treatment was assessed by the Wilcoxon
matched pair signed-rank test. A level of p < 0.05 was considered signifi-
cant. All analyses were conducted using SPSS for Windows version 10.0.

RESULTS
Eleven patients were enrolled in the study: 7 women and 4
men. Clinical and demographic data are shown in Table 1.
Median duration of glomerulonephritis was 17 months.
Table 2 shows the treatment received at the onset of pentox-
ifylline use. All patients but one had received intravenous
cyclophosphamide pulse therapy. In addition, all patients
were taking prednisone, a median dosage of 20 mg daily.
However, a significant reduction of the median dosage of
prednisone was seen at 6 months compared to baseline [20
vs 5 mg, respectively; p = 0.005 (mean difference 13.4, 95%
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CI 7.7–19.1)]. Further, all cases but one were taking ≤ 10
mg/day prednisone at the end of the study.

There were no statistically significant differences with
respect to creatinine, creatinine clearance, or MEX-
SLEDAI. There was a statistically significant reduction of
median levels of proteinuria after the use of pentoxifylline
with respect to baseline [5.5 vs 2.0 g/24 h; p = 0.003 (mean
difference 4.5, 95% CI 3.0–6.1)]. Figure 1 shows proteinuria
levels of each individual case over time. There was a statis-
tically significant difference from month 2 that was main-
tained until the end of the study. No patient discontinued the
drug. However, one patient experienced nausea and another
had anxiety with pentoxifylline. In both cases side effects
disappeared after decreasing the dosage. Median dosage
was 1200 mg daily (range 800–1600 mg).

DISCUSSION
A statistically significant reduction in median levels of
proteinuria was seen after the use of pentoxifylline (5.5 vs
2.0; p = 0.003). It can be argued that 7 out of 11 patients had
completed between 6 and 8 months of intravenous

cyclophosphamide and a reduced level of proteinuria would
be expected as a delayed effect of this therapy. In addition,
a trend to decreased proteinuria levels over time could be
predicted. However, median proteinuria levels from all
patients at –6 and –3 months were 5.4 and 5.7 g/24 h,
respectively, with no statistically significant difference with
respect to baseline (data not shown). Moreover, the impres-
sive effect a short time after starting pentoxifylline led us to
speculate that it might be due to use of the drug.

There is evidence that TNF-α plays an important role in
the pathogenesis of lupus; indeed it has been proposed as a
marker of disease activity5. Herrera-Esparza, et al observed
the presence of this cytokine in the kidney of patients with
lupus nephritis, and a correlation between enhanced
message of TNF-α gene and poor clinical evolution was
also suggested14.

The efficacy of pentoxifylline in the management of
proteinuria associated with diabetic nephropathy has been
described10,11. Navarro, et al evaluated serum TNF-α
concentrations and their relationship with urinary protein
excretion and the effects of pentoxifylline administration

Table 1. Clinical and demographic data of 11 patients who received pentoxifylline.

Case Age, yrs SLE Duration, yrs GMN Duration, mo Class Other Manifestations

1 40 1.5 15 IV MCA
2 35 1.8 20 V MCA
3 27 3 36 IV HEM
4 31 15 15 IV MCA
5 23 1.9 17 IV MCA
6 35 13.8 7 IV MCA
7 27 2 21 V MCA
8 38 2.1 13 IV MCA
9 28 10 118 III MCA, CNS, HEM
10 30 4.5 19 IV MCA
11 25 2 12 V MCA

GMN: glomerulonephritis; MCA: mucocutaneous and articular; HEM: hematological; CNS: central nervous
system.

Table 2. Treatment received at the onset of pentoxifylline.

Case PDN, mg/day AZA, months Pulses of MPDN, g/mo Pulses of IVCF, g/mo

1 15 — 15/5 8/8
2 30 75/6 9/3 4.8/6
3 15 — 3/1 9.6/8
4 30 100/12 54/18 25/21
5 25 — 18/6 18/18
6 30 100/4 — 8.4/6
7 10 — — 13/13
8 20 — — 9/6
9 15 50* — 9.6/6
10 15 75/9 6/2 6/6
11 30 100/6 — —

* This drug was combined with 50 mg of oral cyclophosphamide. PDN: prednisone, AZA: azathyoprine, MPDN:
methylprednisolone, IVCF: intravenous cyclophosphamide.
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(400 mg daily for 6 months) in 24 diabetic patients with
advanced renal failure11. They found at the end of the study
that urinary protein excretion and serum TNF-α levels
decreased significantly (2.7 to 1.1 g/day and 569 to 329
pg/ml, respectively). Further, they found a correlation
between proteinuria and serum TNF-α both at baseline (r =
0.55) and at the end of the study (r = 0.57).

Our open study suggests that pentoxifylline can reduce
proteinuria secondary to lupus nephritis, and such treatment
warrants further evaluation in controlled clinical trials.
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Figure 1. Levels of proteinuria of each individual case at time points after starting pentoxifylline.
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