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SUMMARY

The prognosis for patients with proliferative glomerulonephritis associated with
systemic lupus erythematosus has dramatically improved over recent decades. We
review our experience with intermittent pulse therapy with intravenous cyclop-
hosphamide (IC) in 97 patients (75 female) aged over 20 years. The series was
divided into three groups. Group A (n = 39) received monthly IC pulses (begin
1 g) for up to 24 months between 1985-1991. Group B (n = 47) received monthly
IC pulses (1 g) for six months with additional quarterly doses for a maximum of
18 months, depending on the therapeutic response (from 1991). From 1999, Group
C (n = 11) patients were treated with low-dose IC (3 g in three months) follo-
wed by azathioprine (2 mg/kg) or mycophenolate mofetil (1.5-2.0 g/day) for 12-
18 months. The total IC doses (g) administered were: Group A, 15.1 ± 9.0; Group
B, 8.5 ± 3.5; and Group C, 3.0 ± 0.0. These figures show the trend towards pro-
gressive reduction in exposure to IC. Overall, treatment with the different IC regi-
mens achieved satisfactory control of lupus nephritis in 76% of the patients. Com-
parison of the values at baseline and after 24 months showed that the serum
creatinine (mg/dl) fell in Group A from 1.77 ± 1.06 to 1.09 ± 0.63, in Group B
from 1.22 ± 0.85 to 0.95 ± 0.45, and in Group C from 0.90 ± 0.23 to 1.17 ±
0.54 (p < 0.05). In the same period, proteinuria (g/day) fell in Group A from 6.19
± 4.31 to 0.79 ± 1.76, in Group B from 4.43 ± 3.17 to 2.08 ± 3.65, and in Group
C from 5.43 ± 3.37 to 3.22 ± 4.00 (p < 0.05). There was not differences bet-
ween the three groups in both variables. The adverse effects were mainly viral and
bacterial infections, with no intergroup differences. Avascular osteonecrosis requi-
ring hip replacement and early menopause were more frequent in Group A. Nine
patients died, seven due to cardiovascular causes and two with infection. No dif-
ferences were detected between the three groups when analyzing the overall pa-
tient survival at 5, 10 and 15 years (95%, 92%, and 84%, respectively). The li-
kelihood of maintaining serum creatinine within normal ranges or less than twice
the baseline range was similar in the three groups at 5, 10 and 15 years (92%,
72% and 66%, respectively). There were 47 episodes of relapse, with no diffe-
rences between the three groups. In summary, treatment with different regimens
of intermittent IC is relatively safe and efficient to control the disease and lupus
nephritis in SLE patients even with progressively smaller doses. The price paid con-
cerned infectious complications, and bone and ovarian toxicity. New alternatives
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should at least maintain the same efficacy, but with fewer adverse effects and re-
lapses.

Key words: Systemic Lupus Erythematosus. Cyclophosphamide. Lupus Nephritis.

CICLOFOSFAMIDA INTRAVENOSA EN NEFRITIS LÚPICA:
VEINTE AÑOS REDUCIENDO DOSIS

RESUMEN

El pronóstico de la afectación renal en pacientes con lupus eritematoso sisté-
mico (LES) ha mejorado notablemente en las últimas décadas. Se revisa la expe-
riencia de tratamiento con pulsos de ciclofosfamida intravenosa (CFiv) en el tra-
tamiento del primer brote de nefritis lúpica en 97 pacientes (75 mujeres) seguidas
durante un periodo de hasta 20 años. La serie se ha dividido en tres grupos. El
Grupo A (n = 39) recibió pulsos mensuales de CFiv (inicio de 1 g) durante un
periodo de hasta 24 meses (años 1985-1991). El Grupo B (n = 47) recibió pul-
sos de CFiv (1 g) mensuales durante 6 meses con pulsos adicionales trimestrales
hasta un máximo de 18 meses, dependiendo de la respuesta terapéutica (desde
1991). A partir de 1999 un grupo de 11 pacientes se trataron con pulsos de CFiv
a dosis bajas (pauta Eurolupus Nephritis Trial), 500 mg cada 15 días durante tres
meses, seguidos de azatioprina (2 mg/kg) o micofenolato mofetil (1,5-2,0 g/dia)
hasta completar 36 meses de tratamiento (Grupo C). La cantidad total de CFiv
(g) administrada: Grupo A: 15,1 ± 9,0; Grupo B: 8,5 ± 3,5 y Grupo C: 3,0 ± 0,
muestra la tendencia hacia una progresiva disminución en la exposición a la ci-
clofosfamida. Globalmente, los tratamientos con las diferentes pautas de CFiv con-
siguieron en primera intención, controlar la nefritis lúpica de forma satisfactoria en
el 76,3% de los casos. Al comparar los valores basales y los alcanzados a los 24
meses, la creatinina sérica (mg/dl) pasó en el grupo A desde 1,77 ± 1,06 a 1,09
± 0,63; Grupo B: 1,22 ± 0,85 a 0,95 ± 0,45 y Grupo C: 0,90 ± 0,23 a 1,17 ±
0,54 (p < 0,05). No se detectaron diferencias entre los tres grupos. Para los mis-
mos periodos la proteinuria (g/día) descendió en el grupo A desde 6,19 ± 4,31
a 0,79 ± 1,76; Grupo B: 4,43 ± 3,17 a 2,08 ± 3,65 y Grupo C: 5,43 ± 3,37 a
3,22 ± 4,00 (p < 0,05). Los efectos adversos fueron principalmente infecciones
víricas y bacterianas, sin diferencias intergrupos. La necrosis ósea avascular con
necesidad de prótesis y menopausia precoz fueron más frecuentes en el Grupo
A. Nueve pacientes fallecieron, siete por enfermedad cardiovascular y dos por in-
fección. La supervivencia global de los pacientes en los tres grupos de tratamien-
to no mostró diferencias significativas siendo del 95% (IC 95%: 99%-90%) a los
5 años; del 92% (IC 95%: 98%-85%) a los 10 años y del 84% (IC 95%: 94%-
74%) a los 15 años. La probabilidad de mantener concentraciones de creatinina
sérica en rango normal o inferior al doble de la basal fue del 92% (IC 95%: 98%-
86%) a los 5 años; del 72% (IC 95%: 84%-60%) a los 10 años y del 66% (IC
95%: 78%-54%) a los 15 años, sin detectarse diferencias significativas entre los
tres grupos de tratamiento. Se contabilizaron 47 episodios de recidivas sin dife-
rencias entre los tres grupos. A modo de conclusión, esta experiencia con dife-
rentes estrategias de CFiv muestra que es una terapia eficaz en controlar la nefri-
tis lúpica y mantener la vida en pacientes con nefritis lúpica, incluso con dosis
progresivamente menores. El precio a pagar está relacionado con complicaciones
infecciosas y de toxicidad en huesos y gónadas. Nuevas alternativas terapéuticas
deberán mantener al menos la misma eficacia con menor tasa de efectos adver-
sos y recidivas.

Palabras clave: Lupus eritematoso sistémico. Ciclofosfamida. Nefritis lúpica.



INTRODUCTIÓN

Lupus nephritis is the most frequent severe visce-
ral condition affecting patients diagnosed with sys-
temic lupus erythematous (SLE). In prospective stu-
dies it is present in up to 39% of all patients and
almost half of young patients.1 In some cases, the
presence of acute renal failure (ARF) is a feature pre-
sent at the disease diagnosis.2 Considered separa-
tely, lupus nephritis represents the indicator of vis-
ceral involvement best correlating with global
survival from the disease.3 Until de 1970s, half of
the patients with sever lupus nephritis died or un-
derwent dialysis within few years from diagnosis.
The prognosis has notably improved nowadays due
to advances in early SLE diagnosis, and global the-
rapy and management of its complications.4,5 The
varied presentations and the multiplicity of patholo-
gies accounting for renal failure6 require urgent
diagnostic actions in order to assess the degree of
renal involvement and readily implement the most
convenient therapy.7 In the cases of severe lupus
nephritis being categorized as proliferative glomeru-
lonephritis and in some membranous types, the first
therapeutic goal should be preserving life and slow
renal and systemic disease. Then, it is necessary to
plan renal function protection in the long run and
detecting and early treating the recurrences.8 Remis-
sion induction therapy with cytotoxic immunosup-
pressants has been considered as the first line the-
rapy by several groups9-11, including ours,12 by
applying several therapeutic strategies that have
been modified with time.13 The present study asses-
ses the experience of a multidisciplinary group with
a large series of patients diagnosed with severe
lupus nephritis treated at the time of diagnosis with
intravenous cyclophosphamide (ivCP) pulses as the
first option. By including also a prolonged follow-up,
this experience is rendered interesting by showing that
CP efficacy is maintained in spite of progressively redu-
cing the dose of this immunosuppressive agent and at
a time when the risk-benefit ratio of ivCP therapy is
being questioned due to the emergence of novel ef-
fective therapeutic alternatives, during both the in-
duction and maintenance phases, and apparently
better tolerated.14-16

PATIENTS AND METHODS

Ninety-seven patients (75 women) diagnosed with
SLE according to the American College of Rheuma-
tology criteria17 were studied between 1985 and
2004. All were studied and treated by nephrologists,
rheumatologists, and internists at two reference hos-

pitals in Malaga. The action plan regarding diagnos-
tic and therapeutic criteria was set following the Na-
tional Institutes of Health (NIH) therapeutic action
plan.10 The decision of performing renal biopsy at
the time of diagnosis was considered in 90 patients
(92.7%) for having analytical changes suggesting
renal involvement (proteinuria, hematuria or glome-
rular filtration deterioration). In seven patients, renal
biopsy was not available because of: lack of ade-
quate equipment, lack of consent, or medical con-
traindication. Renal biopsies were performed loca-
ting the lower pole by real time ultrasounds and
with a gun-type automated device. Generally three
cylinders were obtained that were processed for
light microscopy (hematoxylin-eosin, PAS, and Mas-
son’s trichromic), immunofluorescence and electro-
nic microscopy, all biopsies being evaluated by the
same pathologist. All patients with type IV (WHO
classification18) renal involvement and type III with
nephrotic proteinuria or acute nephritic syndrome
and type V with proteinuria > 3.5 g/day were inclu-
ded into treatment protocols with ivCP pulses. Pa-
tients treated between 1985 and 1991 (n = 39) re-
ceived monthly ivCP pulses on an intention-to-treat
schedule continuously for 24 months (Group A). By
the end of 1991, the trend was to decrease the expo-
sure time to CP in a way that patients received 6
ivCP pulses within the following months and then
quarterly intention-to-treat pulses for 18 additional
months according to response to treatment (n = 47)
(Group B). Finally, since 1999, progressively alt-
hough not exclusively treatment schedules were
started with 500 mg ivCP pulses administered fort-
nightly for three months and followed by azathiopri-
ne (2 mg/Kg) or mycophenolate mofetil (1.5-2.0
g/day) until completing 36 months of treatment (n =
11) (Group C).

Objectives

To achieve control of baseline disease (clinical
symptoms and activity laboratory data) as the starting
point to normalize renal function impairments such
as proteinuria or elevated serum creatinine.

IvCP pulses

ivCP pulses were given at the hospital in the mor-
ning at an initial dose of 1 g diluted into 250 mL of
0.9% saline and infused during 60 min (Groups A
and B). In order to reduce the risk for hemorrhagic
cystitis 1000 cc of normal saline were previously
administered for 90 min (except for arterial hyper-
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tension cases or very edematous patients in whom
the same volume of 5% dextrose was administe-
red).As 24-h premedication before ivCP pulses, we
recommended the intake of 2 liters of water for for-
cing diuresis and anti-emetics such as metoclopra-
mide 10 mg t.i.d. and sedatives such as lorazepam 2
mg t.i.d. For 24 hours patients were encouraged to
increase oral fluids to a volume greater than 2 liters
and using the same anti-emetics. In recent years, on-
dansetron has been occasionally used as anti-eme-
tic. No patient received Mesna. All patients received
prophylaxis with trimethoprim- sulfamethoxazole
80/400 mg/day during prescription of ivCP.Successi-
ve doses of ivCP depended on the leukocytes nadir
7-10 after CP administration and were generally in-
creased by 10% (up to a maximal dose of 1600
mg/pulse) provided that total leukocyte count was
within the normal range and were reduced by 10%
when the leukocyte nadir did not reach 3000/mm3.
In renal failure patients, the initial ivCP dose was re-
duced to one half. All patients were instructed on
early detection if infections and urgent consultation
if symptoms of fever, infection or bleeding were pre-
sent.

Corticosteroids

Initially 3 pulses of 500 mg of 6-methyl-prednisolo-
ne for three consecutive days were administered only
in those cases having one of the following circums-
tances: a) acute renal failure, b) sings of severe syste-
mic SLE involvement, and c) nephrotic syndrome.
Then, all patients received prednisone 1 mg/Kg/day
for the first month; 0.6 mg/Kg/day the second month;
0.4 mg/Kg/day the third month; 0.3 mg/Kg/day the
fourth month; 0.25 mg/Kg/day the fifth month; and
0.2 mg/Kg/day as the maintenance dose (approxima-
tely 15 mg/day).

Childbearing age women

They were informed about the impossibility of
pregnancy during the time of administration of cy-
clophosphamide and about the use of some sort of ef-
ficacy proven contraceptive method.

Remission

Complete remission of lupus nephritis was consi-
dered when proteinuria decreased to less than 500
mg/day, the presence of non-active sediment, and
normalization or stabilization of GFR.

Recurrence

Recurrence diagnosis was based on the presence of
at least two laboratory changes: a) Increase of anti-
DNA antibody titers; b) increase of proteinuria (by
more than 50%) and active sediment (more than 8
red blood cells and/or 6 leukocytes per filed); c) he-
matological impairments (leukopenia, lymphopenia,
anemia); d) C3 and C4 decreases.

Renal function survival

Time elapsed between ivCP treatment onset and
doubling serum creatinine baseline level or entry into
dialysis.

Statistical analysis

statistical data are shown as mean ± standard de-
viation (SD) and as absolute and relative frequencies.
For comparison of baseline features between the
three treatment groups one-factor ANOVA test for
quantitative variables and the chi-squared test for
qualitative variables were used. For comparison of re-
sults obtained in the three treatment groups with
time, ANOVA test for repeated measurements was
used with the different determinations taken during
the follow-up (baseline, 6, 18, and 24 months) being
the intra-group factor and the type of treatment
(groups A, B, and C) the inter-group factor. The analy-
sis included polynomial a priori contrast in order to
assess the trend of laboratory changes with time. In
order to assess the importance of differences existing
between groups at the beginning of the study, the in-
teraction between the variables time and treatment
group was introduced into the model. To assess the
changes occurred in the sediment (from active to
non-active) with time, the Cochran Q test was used.
Survival functions were calculated by the Kaplan-
Meier analysis by using the Log-rank test to assess sta-
tistical significance. A probability with an alpha error
lower than 5% at two-tailed tests was considered to
be significant.

RESULTS

A first evaluation of the study groups into which pa-
tients have been categorized shows similar age and
gender values (Table I). In group A, treated with the
long ivCP schedule, the renal involvement profile
predominantly included patients with type IV lupus
nephritis; by contrast, patients treated in later years
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showed a greater percentage of focal proliferative and
membranous types. As for activity indexes, group B
showed values significantly lower than those in
groups A and C. There were no significant inter-group
differences by chronicity indexes, in all groups being
closed to 1. The presence of arterial hypertension
(AHT) was more frequent in groups B and C (49.5%
and 54.5%, respectively). The percentage of patients
treated with ACEIs or ARA-II has been progressively
increasing as the treatment period advances. The dif-
ferences in the total amount of ivCP administered has
been important, in such a way that group B received
approximately a little bit more than half the dose and
group C a fifth of the dose than group A did. Table II
shows the evolution of some the parameters of renal
function and general activity of the disease for the
first two years of treatment and patients’ follow-up. In
broad terms, ivCP therapy achieved normalization of
SLE immunological activity parameters (C3 and anti-
DNA) and could be classified as effective for lupus
nephritis management in 76.3% of the patients. The
decrease of blood creatinine levels and proteinuria
occurred within the first 6 months of treatment, espe-
cially in group A, stabilizing later on. Group A had
greater creatinine levels at the beginning of the study,
reaching similar levels to groups B and C at the end
(significant interaction between time and treatment
groups; p < 0.005). By contrast, all three groups had
similar proteinuria levels at the beginning of the
study, but there was higher normalization of them at
the end of the study in group A (significant interaction
between time and treatment groups; p < 0.05). The
sediment changed from active to non-active with time
in all treated patients. In the analysis by groups, a
progression to inactive sediment was also observed in
groups A and B (p < 0.05) and a trend, although not
significant, in group C (p = 0.14). C3 blood levels
also changed towards normality within the first 6

months, stabilizing later on. C4 blood levels also in-
creased with time, following a similar profile than the
above variables, although not reaching statistical sig-
nificance. Anti-DNAn antibody levels also decreased
within the first 6 months with a mild increase after
stabilization (statistical significance for cubic polyno-
mial contrasts; p < 0.05).Among the main side-effects
occurred during this treatment period, from minor to
major importance, we should highlight gastrointesti-
nal side-effects suffered in varying degrees of severity
by half of the patients, although they did not account
for a significant number of CF therapy withdrawals.
When vomiting was severe or prolonged, anti-emetic
premedication included ondansetron with no objecti-
ve data supporting this action. Other adverse effects
such as alopecia were always transient and without
consequences. Table III shows other notable compli-
cations suffered by the patients in this series. Most of
infections were bacterial in nature. There were 3
diagnosed neoplasms: breast, myometrium, and non-
Hodgkin lymphoma. Fifteen patients had avascular
necrosis of the femur head (two also at the humerus
head) all of them requiring prosthetic replacement.
The number of female patients with persistent post-
treatment menstrual impairments and classified as
early menopause was 9 (31.0 %) in Group A; 4
(10.2%) in Group B and none in Group C (p =
0.02).Table IV summarizes the clinical situation of all
treated patients at closure of the study or exitus. As for
evidenced recurrences, 47 recurrence events were
documented with no percentage differences between
groups. 54.5% of all recurrence episodes occurred
within the following two years of ending ivCP admi-
nistration. Patients’ survival in the three treatment
groups did not show significant differences (Figure 1)
(Log-rank: 1.15; p = 0.56), being 95% (95% CI: 99%-
90%) at 5 years; 92% (95% CI: 98%-85%) at 10
years, and 84% (95% CI: 94%-74%) at 15 years, res-
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Table I. Baseline characteristics of treated patients

Group A (n = 39) Group B (n = 47) Group C (n = 11) p

Age (years) 29.7 ± 10.3 27.9 ± 10.0 32.1 ± 12.9 NS
Gender (M/F) 10/29 8/39 4/7 NS
AHT, N (%) 29 (74.2) 23 (49.5) 6 (54.5) NS
ACEIs/ARA-II, N (%) 8 (20.5) 15 (31.9) 6 (54.5) 0.05
Biopy Types III/IV/V (WHO) 5/32/1 11/23/7 4/2/5 0.05
Activity index (Austin30) 10.5 ± 3.3 8.2 ± 3.2 11.7 ± 0.6 0.01
Chronicity index (Austin30) 1.1 ± 1.3 0.9 ± 0.9 0.0 ± 0.0 NS
Administered ivCP (g) 15.1 ± 9.0 8.5 ± 3.5 3.0 ± 0.0 0.00

* Statistical inter-group significance after applying ANOVA, Kruskal Wallis or χ2 tests (p < 0.05).
M: Male; F: Female; AHT: Arterial hypertension.
ACEI: Angiotensin converting enzyme inhibitors.
ARA-II: Angiotensin II receptor antagonists.
ivCP: intravenous cyclophosphamide.



pectively. Nine patients died, seven from cardiovas-
cular causes (ischemic heart disease in six and dilated
cardiomyopathy and pericarditis in one) and two
from infection (CMV sepsis and polymicrobial pan-
creatitis-peritonitis).The likelihood of maintaining

serum creatinine levels within the normal range or
lower than twice the baseline ones was 92% (95% CI:
98%-86%) at 5 years; 72 % (95% CI: 84%-60%) at 10
years, and 66% (95% CI: 78%-54%) at 15 years, res-
pectively (Figure 2), with no significant differences
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Table III. Main adverse effects presented by patients in each one of the ivCP-treated groups

Group A Group B Group C p

Herpes zoster, N (%) 5 (12.8) 5 (10.6) 1 (9.0)
Bacterial pneumonia, N (%) 1 (2.5) 2 (4.2)* 1 (9.0) NS
Urinary tract infection, N (%) 8 (20.5) 7 (14.8) 3 (27.0)
Sepsis, N (%) 0 1 (2.1) 0

Avascular bone necrosis, N (%) 8 (20.5) 6 (12.7) 1 (9.0) 0.05

Premature menopause, N (%) 9 (31.0) 4 (10.2) 0 0.02

Hemorrhagic cystitis, N (%) 0 0 0 –

Neoplasia, N (%) 1 (2.5) 2 (4.2) 0 NS

* One TB pneumonia.

Table II. Analytical changes observed after administration of ivCP pulses including baseline (b), and at 6, 18 and
24 months of follow-up determinations

SCr (mg/dl) Proteinuria g/day C3 (mg/dl) C4 (mg/dl) 1/anti-DNA
✜❆✸# ✜✸#∆♠ ✜# ✸ ✜ φ

Group Ab 1.77 ± 1.06 6.19 ± 4.31 52 ± 22 13 ± 10 174 ± 166
Group Bb 1.22 ± 0.85 4.43 ± 3.17 50 ± 22 9 ± 4 171 ± 165
Group Cb 0.91 ± 0.23 5.43 ± 3.37 70 ± 23 10 ± 2 113 ± 125
Totalb 1.43 ± 0.96 5.23 ±3.74 52 ± 23 10 ± 7 166 ± 160

Group A6 1.15 ± 0.60 1.86 ± 1.99 80 ± 20 16 ± 7 41 ± 74
Group B6 0.92 ± 0.36 1.61 ± 1.73 85 ± 30 16 ± 9 58 ± 84
Group C6 0.86 ± 0.21 2.87 ± 2.55 82 ± 25 15 ± 4 23 ± 32
Total6 1.01 ± 0.48 1.82 ± 1.93 83 ± 25 16 ± 8 49 ± 77

Group A18 1.15 ± 0.73 0.92 ± 1.68 85 ± 18 16 ± 6 49 ± 102
Group B18 0.85 ± 0.37 1.28 ± 1.46 85 ± 29 15 ± 14 72 ± 97
Group C18 1.10 ± 0.61 1.77 ± 1.80 97 ± 60 27 ± 31 28 ± 65
Total18 1.00 ± 0.50 1.18 ± 1.58 86 ± 30 17 ± 15 60 ± 96

Group A24 1.09 ± 0.63 0.79 ± 1.76 91 ± 26 19 ± 11 38 ± 84
Group B24 0.95 ± 0.45 2.08 ± 3.65 81 ± 27 14 ± 9 79 ± 116
Group C24 1.17 ± 0.54 3.22 ± 4.00 88 ± 38 19 ± 10 58 ± 128
Total24 1.00 ± 0.54 1.66 ± 3.13 85 ± 28 16 ± 10 64 ±108

Statistical analysis by repeated measurements ANOVA at the beginning and at 6, 18 and 24 follow-up months. The variable treatment group was inclu-
ded as the inter-subject factor.
✜ Significación in intra-groups contrasts (p < 0.05).
❆ Significance in inter-group contrasts (p < 0.05).
✸ Interaction between the variable time and group (p < 0.05).
# Significance in a priori squared polynomial intra-group contrast (p < 0.05).
∆ Patients treated with ACEIs/ARA II had greater proteinuria decrease during the follow-up (p < 0.05). 
♠ The sediment changed from active to non-active in the whole treated patients (p < 0,05). In the group analysis, a progression towards sediment inac-
tivity was observed in groups A and B (p < 0.05) and a similar trend in group C (p = 0.14).
φ Significance in a priori cubic polynomial intra-group contrast (p < 0.05).



being observed between the treatment groups (Log-
rank test: 1.56; (p = 0.46)). In the Cox proportional
hazards multivariate regression analysis, which inclu-
ded the treatment group as the main predictive varia-
ble, those variables not homogenously distributed
among the groups (baseline serum creatinine, nephri-
tis histological type, Austin histological activity index,
and treatment with ACEIs/ARA-II, or proteinuria, that
did not show baseline differences) did not have an in-
fluence on patients’ survival or renal function survival
(data not shown). Finally, the histological chronicity
index (RR: 2.5; 95% CI: 1.4-4.3), and to a lesser ex-
tent the histological activity index (RR: 1.4; 95% CI:
0.95-1.9) determined the progression towards renal
failure although none of them had an influence on
patients’ overall survival.

DISCUSSION

Cyclophosphamide therapy in patients with lupus
nephritis started to be relevant in the 1970s from the
studies performed at the Mayo Clinic,19 initially admi-
nistered p.o. and always associated to steroids. The
regimens and drug combinations were at the begin-
ning very diverse,20 occasionally combined to or fo-
llowed by azathioprine aiming at reducing toxicity.
Further, oral CP was substituted by intermittent pulses
of ivCP, the experience from the NIH studies being
the most conclusive on the long-term advantages
about the lower progression to renal failure and lower
recurrence rates.10 From these experiences, the admi-
nistration of monthly ivCP pulses together with oral
steroids has been proposed as the most effective com-
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Table IV. Clinical condition of all treated patients at the end of the study

Group A Group B Group C p

Renal function Normal serum Cr or lower than twice the baseline one 24 39 10
CRF with serum Cr more than twice the baseline one 3 4 1
Hemodialysis 8 2 0

Evolution Transplanted 2 1 0
Lost to follow-up 2 1 0
Exitus

– Cardiovascular 3 4 –
– Infection 1 1 –

Recurrences, N (%) 19 (49) 23 (49) 5 (45)

Fig. 1.—Patient survival by ivCP administration regimen (Log rank
= 1.15, p = NS).

Fig. 2.—Renal function survival. patients within each one of the
three groups that maintain normal sCr or lower than twice the
baseline one and have not reached dialysis therapy. Log rank =
1.56, p = NS).
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bination to control lupus nephritis progression.21 The
use of ivCP pulses has been the first choice therapy
for severe lupus nephritis cases.22 This 20-year expe-
rience with the use of ivCP in patients with lupus
nephritis has run parallel to the global tendency to
use lower and lower CP doses23 looking for the grea-
test benefit with the lowest risk. This review aims at
transmitting globally satisfactory outcomes before
closing what seems to have been the best immuno-
suppressive therapy period for patients with severe
lupus nephritis. 

Performance of renal biopsy in almost every case in
this series is in agreement with the usual practice of
Spanish nephrologists since lupus nephritis is the
most frequent biopsied secondary nephropathies.24 In
such an objective way, we may document the severity
of the renal damage and rigorously ask for informed
consent for ivCP therapy. The new classification of
renal involvement in lupus, which broadens subtypes
III and IV by better classifying predominant segmen-
tary or global changes,25,26 may facilitate future inter-
pretations of therapeutic responses or prognosis of
renal function. Besides helping with the initial diag-
nosis, renal biopsy is of great interest also in situa-
tions with acute renal failure27 and whenever there is
doubt on the therapeutic approach. In this way, whet-
her immunosuppressive therapy has to be maintai-
ned, increased or withdrawn is better solved.28,29

The difference between the two types of lupus
nephritis included in this work during the 1990s or
2000s reflects the better knowledge and greater con-
fidence acquired with the use of ivCP, an instance
that conditioned the inclusion of patients with focal
proliferative or membranous lupus nephritis types
that would have not been considered previously. 

The low chronicity indexes of this series are explai-
ned by the fact that all patients are diagnosed and trea-
ted at their first episode. It is likely that this circumstan-
ce may have had a positive influence on the good
response to ivCP pulses. Its prognostic value seems to
be higher than that reported for activity indexes since
for values higher than 3 the likelihood of regression of
the lesions is considerably lower,30,31 our series confir-
ming that the RR for progression to chronic renal failure
was correlated with the histological chronicity index. 

Throughout the years, total ivCP doses have been
progressively lower and, in any case, adjusted to the
experience and caution although considering that re-
latively short ivCP treatments may be associated to a
greater number of recurrences and prolonged ones
could be responsible of greater side effects. The main
change took place when the duration of the so-called
induction period was reduced from 24 to 6 months,
this modification facilitating the segregation of the
whole sample into groups A and B. 

By the end of 1991, patients received quarterly ad-
ditional doses for 12-18 months, in a phase that we
call today maintenance phase seeking the consolida-
tion of the effects achieved with higher ivCP doses
administered during the induction phase and preven-
ting recurrences. Within the last five years, it has been
proposed to further reduce the time of administration
of ivCP or even replacing it during the maintenance
phase by other drugs such as azathioprine or mycop-
henolate mofetil, these latter having similar efficacy
and higher safety. Adhering to a non renounceable
principle of decreasing complications, this philo-
sophy was applied to patients included in our Group
C. In any case, optimal duration of ivCP therapy for
lupus nephritis as well as the doses still is currently a
matter of debate. 

The benefits achieved in this series with regards to
renal function have been notable for proteinuria re-
duction and normalization of serum creatinine. The
different ivCP regimens have achieved important and
significant decreases in 24-h proteinuria. Most of the
patients have reached complete remission with pro-
teinuria lower than 500 mg/day and non-active sedi-
ment. However, certain degree of proteinuria of
around 1 g/day has been a constant in many patients,
particularly those with type V (WHO) disease. When
that proteinuria was not associated to microhematu-
ria and serological controls for SLE showed no acti-
vity, this was interpreted as being secondary to the
glomerular scarring process after acute inflammatory
damage. It seems evident that, regarding proteinuria,
the less the better and, in this sense, continuous ad-
ministration of ACEI or ARA-II, alone or in combina-
tion, should be contemplated according to tolerance
in most of the patients with lupus nephritis showing
renal function impairments.32,33 The decrease in pro-
teinuria achieved was significantly higher in patients
treated with ACEIs or ARA-II independently of the tre-
atment group, although we should point out that pa-
tients receiving these drugs had higher levels of pro-
teinuria. 

Among the main goals when planning a therapy
with immunosuppressants in SLE patients, the essen-
tial one is to achieve patient’s survival. Evidently ivCP
is an aggressive therapy, as lupus disease and secon-
dary lesions in important organs such as the kidney
are. This 20-year experience with ivCP pulses shows
it is an effective therapy, it preserves life, maintains
stable creatinine serum levels or within the normal
range, decreases proteinuria, and stops active sedi-
ment, the price having to paid to achieve these goals
is assumable taking into account the risk-benefit
ratio. 

However, so evident outcomes have not been
found in all the series. These differences are due to
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other factors including socioeconomic and eth-
nic.34,35 Thus, disagreements on side effects of ivCP
pulses between north American and European or
Asian series have been shown in some studies. Even
within the same country, such as the USA, identical
regimens with ivCP pulses have produced very diffe-
rent side effects according to the socio-demographic
profile of included patients. This one of the controver-
sial aspects that have lead to debate with regards to
ivCP therapy.36 The follow-up to which these patients
must be submitted in order to prevent infectious com-
plications or early detecting tumoral ones as well as
minimizing toxicity risks on other organ systems is
paramount and may, in the absence of other varia-
bles, explain the differences. 

From a general point of view, this experience con-
firms that patients treated during this broad period
with one of the three protocols reach an excellent
global survival and most of them (83%) preserve their
own renal function without dialysis or transplanta-
tion. With regards to gonadal toxicity, side effects of
ivCP pulse therapy were significant, the total dose of
CP being the factor determining ovarian toxicity inde-
pendently of oral or intravenous administration.37

Transient menstrual changes or premature menopau-
se are important complications deteriorating quality
of life and preventing gestations once disease remis-
sion has been achieved, and conditioning a greater
level of osteopenia and cardiovascular risk.38,39 In this
sense, concomitant treatments with statins, oral cal-
cium supplements, and angiotensin II inhibitors / ARA
II blockers should be recommended to lupus patients.
The use of biphosphonates might bring additional
and interesting advantages.

The concern for infections has been a constant. The
most severe viral ones have been from the Herpes
group, some of them very virulent with painful seque-
lae. Infections such as pneumonia have been relati-
vely less frequent and with good therapeutic respon-
se. As a whole, it may be stated the incidence of
infectious complications has been low, with is in di-
sagreement with other studies.4,40 It is in these situa-
tions where alternative therapies with mycophenolate
mofetil that seem to be effective for both the induc-
tion and the maintenance phases and with less side
effects14,15,16,41 will be more and more relevant. The-
refore, in the future there will be a trend to include or
consolidate therapies with different mechanisms of
action so that using lower doses of each agent the
maximal benefit may be attained with the lowest side
effects, both in the short and in the long terms. 

A usual concern when treating patients with SLE
and severe LN is the possibility of disease recurrence,
how to early detecting and treating it. Usually it oc-
curs during the months of lower immunosuppression,

however, late recurrences are not exceptional.42,43

Their incidence ranges 27-66% according to seve-
ral studies.44 Our rate has been within this range.
When recurrences are mild, sometimes doubtful, just
increasing the steroid dose may be sufficient. Other
times, the administration of other immunosuppres-
sants is the rule.45 In the past, our group predomi-
nantly made use of additional ivCP pulses. In the pre-
sent time, the use of azathioprine or mycophenolate
mofetil to control recurrences in cases previously tre-
ated with ivCP seems to be appropriate according to
the tolerability profile shown in several studies.46 For
membranous forms that usually don’t go into remis-
sion so well with ivCP, the experience reported in
some series with cyclosporin has achieved remissions
in patients refractory to ivCP pulses.47

In conclusion, this experience with ivCP pulses has
been an effective therapy in patients with SLE and se-
vere LN. Progression to more individualized adminis-
tration regimens with lower cumulative doses of CP
has achieved high rates of remission, patients’ survi-
val, and renal function preservation. The adverse ef-
fects occurred due to immunosuppression may be
considered as tolerable within the risk-benefit scena-
rio. It is time for reflection on the present and future
of ivCP.48 In any case, ivCP pulses are kept as the first
therapeutic option for new patients with severe lupus
nephritis. However, and while other alternatives con-
solidate, patients with moderate nephritis and good
renal function49 may benefit from immunosuppressi-
ve regimens yielding the same efficacy than ivCP pul-
ses with better safety profile.
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