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Abstract
Background: Although corticosteroids (CS) are used primarily in idiopathic retroperitoneal fibrosis (iRPF), tamoxifen (TMX)may
be a suitable alternative.We compared outcomewith CS or TMXmonotherapy for first presentation in a large group of patients
with iRPF disease.

Methods: Of all patients with iRPF disease who were seen at our tertiary care referral centre from February 1999 to December
2011, 118 patients were eligible for this retrospective study. Treatment success was defined as the composite of (i) amelioration
of symptoms, (ii) computed tomography (CT)-documentedmass regression and, if applicable, (iii) definitive removal of ureteral
stent or nephrostomy tube. Recurrencewas definedas recurrence of signs and symptomsand/or CT-documentedmass increase
after initial treatment success with primary treatment.

Results: Presenting signs and symptoms did not differ between patients treated with CS (n = 50) or TMX (n = 68). Time to
amelioration of symptoms after treatment initiation was shorter in CS-treated patients [CS, 2.0 (0.8–3.8) weeks versus TMX, 4.0
(2.0–6.0) weeks; P < 0.01]. Short-term percentual decrease in acute-phase reactant levels (P < 0.001 for both erythrocyte
sedimentation rate and C-reactive protein) and serum creatinine level (P < 0.01) following treatment initiation was greater in
CS-treated patients compared with that in TMX-treated patients. Mass regression at first follow-up CT scan was observedmore
frequently in CS-treated patients (CS, 84.0% versus TMX, 68.3%; P = 0.05) with no difference in time interval from treatment
initiation to first follow-up CT between groups [CS, 5 (2–7) months versus TMX, 4 (4–5) months; P = 0.34]. Definite treatment
success was non-significantly higher in CS-treated patients (CS, 72.7% versus TMX, 58.3%; P = 0.15). In patients with initial
treatment success with primary treatment, recurrence rate was lower in TMX-treated patients (CS, 62.5% versus TMX, 21.4%;
P < 0.01).

Conclusions: CS are superior to TMX in treating iRPF disease. However, in patients with initial treatment success with primary
treatment, recurrence rate was lower in TMX-treated patients.
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Introduction
Idiopathic retroperitoneal fibrosis (iRPF) is an uncommon dis-
order of unknown aetiology and characterized by the presence
of afibro-inflammatory tissue,which leads tofibrosis in the retro-
peritoneum. Typically, the fibrotic mass surrounds the abdomin-
al aorta and the iliac arteries [1–3]. If left untreated, progressive
disease leads to compression of retroperitoneal structures, not-
ably the ureters.

With intelligent use of computed tomography (CT) ormagnet-
ic resonance imaging (MRI), a diagnosis of iRPF can bemadewith
near certainty [1–5]. In case of diagnostic doubt, histologic con-
firmation of the presumed diagnosis should be sought.

Nowadays, medical treatment, if necessary with (urgent)
renal drainage, is the preferred treatment strategy [1, 4, 6]. As
auto-immune mechanisms are probably important in inducing
the chronic inflammatory reaction [1, 4, 7, 8], corticosteroids
(CS), either alone or combined with other immunosuppressants,
are used most often as the primary treatment in iRPF disease [6,
9–16]. In recent years, tamoxifen (TMX) has been shown to be a
viable treatment alternative with few side effects [4, 17–19]. The
beneficial effects of TMX are probably hormone independent
and based on its anti-inflammatory and antifibroblastic proper-
ties [17, 18]. To date, the ideal dosage, duration and comparative
efficacy of different medical treatments are still unclear.

In this single-centre retrospective study, we compared treat-
ment outcome in a large group of patients treated with initial
high-dose CS or fixed-dose TMX monotherapy for first presenta-
tion of iRPF disease.

Materials and methods
Patients

For this retrospective study, all patients with RPF disease who
were referred to our tertiary care referral centre for first or recur-
rent presentation between May 1991 and December 2011 were
identified (Figure 1). RPF disease was considered idiopathic if
the patient had a clinical and radiological diagnosis of RPF in
the absence of any sign ofmalignancy and no history of infection
or of taking drugs that could have been associated with RPF. We
included patients with peri-aneurysmal fibrosis because this
condition is also considered idiopathic [1, 2, 8, 20, 21]. Some pa-
tients with iRPF disease were excluded because of insufficient
data (Figure 1). In 17 cases, the diagnosis was histologically con-
firmed. We were specifically interested in comparative outcome
results of medical treatment with CS or TMX monotherapy for
first presentation of iRPF disease. If medical treatment was in-
itiated by the referring physician before referral or if the patient
had a history of previous medical treatment for iRPF disease be-
fore referral, all medical records and abdominal CT scan images
from the time of first presentation to referral were retrieved from
the referring hospital. In those cases where CT scan images were
not available, the radiological report was used [n = 13 (11%)]. Of
iRPF patients who were included in an ongoing prospective
observational study with TMX monotherapy for first or recurrent
presentation at our centre, specific data from the time of first pres-
entation were used for this retrospective comparative study. This
study complied with the principles of the Declaration of Helsinki.
The study was approved by our local ethics committee.

Treatment and follow-up

Choice of treatment regimen (i.e. drug, dose and duration) was at
the discretion of the treating physician. All medical treatment

and urological interventions for iRPF, particularly at the time of
first presentation, were documented. Medications of interest
were CS and TMX monotherapy. If no or another treatment was
initiated at presentation of iRPF disease (i.e. other immunosup-
pressive agents or combined treatment including CS or TMX), pa-
tients were excluded from this study (Figure 1). For study patients
treated primarily with CS, we recorded the initial starting dose
(mg; mg/kg) and duration of this therapy (months). Study pa-
tients treated with TMX used a fixed dose (20 mg b.i.d.) for
2 years. Type of urological intervention (i.e. initial placement of
ureteral stent or percutaneous nephrostomy tube) and time to
subsequent definitive removal of the stent or tubewere recorded.
If performed, any other surgical intervention during the follow-
up period (i.e. ureterolysis and aneurysmectomy) was recorded.
In addition, we recorded the development of malignancy during
follow-up and, if applicable, cause of death. A detailed history of
specific treatment-related side effects was often not available,
precluding such comparison, but any major adverse event that
occurred during the follow-up was recorded.

Imaging results

All abdominal CT scans were independently reviewed. If per-
formed elsewhere, we requested that the referring hospitals pro-
vide these CT images. The following variables from these
imaging studies were assessed: localization of the soft tissue
mass; the presence of extrinsic ureteral obstruction; the presence
of hydroureteronephrosis (unilateral or bilateral and, if unilat-
eral, which site was affected); the presence of renal atrophy (de-
scribed as kidney length ≤8.5 cm); the presence of infrarenal
aneurysmal aortic dilation, defined as aortic diameter ≥30 mm;
and any other relevant intra-abdominal findings. During fol-
low-up, CT-documented mass regression was categorized as fol-
lows: no regression, moderate regression (<50% mass reduction),
significant regression (>50% mass reduction) and complete
regression (no identifiable or measurable mass).

Measurements

Patient data on the following variables were abstracted: age, sex,
medical history, smoking status (never, former or current), blood
pressure, weight, length, date and time between onset of signs
and symptoms and iRPF diagnosis. We registered the presence
or absence of pain (abdominal, back and/or flank), weight loss,
nausea or vomiting, constipation, fever, pollakisuria, leg oedema
and claudication at the time of diagnosis. The presence or ab-
sence of subjective clinical improvement and time to amelior-
ation of symptoms (weeks) as reported by the patient were also
recorded. Baseline (i.e. at the time of first presentation) and
follow-up laboratory measurements abstracted included com-
plete white blood cell count (WBC), serum creatinine, albumin,
C-reactive protein (CRP) and erythrocyte sedimentation rate
(ESR). Because follow-up investigation in referring hospitals
was at the discretion of the treating physician, analysis of short-
term changes in laboratory values following treatment initiation
ataspecific timepointwasnotpossible. Therefore, toassess these
short-term changes, we abstracted values of ESR, CRP and serum
creatinine level when theseweremeasuredwithin a specific time
period following initiation of medical treatment (i.e. between 4–6
weeks and 3–4months, respectively). Primary outcomewas treat-
ment success. Treatment success was defined as the composite
of three secondary end points, to be reached at completion of
the primary treatment period: (i) amelioration of signs and symp-
toms; (ii) CT-documented mass regression; and, if applicable,
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(iii) resolution of extrinsic ureteral obstruction, as defined by def-
inite removal of the ureteral stent or nephrostomy tube. If the
treating physician changed primary treatment because of unsat-
isfactory response (i.e. through addition of other immunosup-
pressive agents or conversion to other immunosuppressants),
patients were considered to have had primary treatment failure.
Wedid not consider (near) normalization of acute-phase reactant
(APR) levels a prerequisite for treatment success as itsmeaning is
unclear [22, 23]. Recurrences were defined as return of signs and
symptoms after completion of successful primary treatment
such that treatment was re-introduced.

Statistical analyses

Because many data were skewed, continuous variables were
reported as median and 25th–75th percentiles (interquartile

range, IQR). Differences between continuous variables were ana-
lysed using the Mann–Whitney or Wilcoxon matched pairs
signed-rank test, where appropriate. Categorical variables were
expressed as proportions and compared using Fisher’s exact
test. Spearman’s rank correlation coefficient was used to test
the correlation between APR levels, dose/duration of CS therapy,
smoking history and current smoking with treatment success
and recurrence rate. The Kaplan–Meier methodology with log-
rank test was used to compare recurrence-free survival in
patients with initial treatment success with CS or TMX. Recur-
rence-free survival in patients with treatment success was
defined as time from discontinuation of medical treatment to
recurrence. Reported P-values are two sided. A P-value of <0.05
was considered significant. All statistical analyses were per-
formed with SPSS software (version 18.0; SPSS, Inc., Chicago,
IL, USA).

Fig. 1. Flow chart of patients through the study.
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Results
Our study population consistedof 118 patients (Figure 1). Fifty pa-
tients received CS therapy and 68 patients received TMX therapy
as primary treatment for first presentation of iRPF disease. Me-
dian dosage of prednisone/prednisolone amounted to 60 (IQR
50–60) and 0.70 (IQR 0.61–0.86) mg/kg, respectively. All but two
TMX-treated patients received 20 mgb.i.d.; the other twopatients
received 20 mg once-daily. TMX dosage per kilogram amounted
to 0.49 (0.44–0.56) mg/kg. At the time of analysis, 6 patients in
the CS group and 20 patients in the TMX group were still on pri-
mary treatment (Figure 1). TMX-treated patients were older then
CS-treated patients, but otherwise there were no differences in
demographic characteristics (Table 1). The percentage of patients
with concomitant abdominal aortic aneurysm was similar in
both groups. Time from onset of symptoms to diagnosis did not
differ between groups (Table 1). Presenting signs and symptoms
also did not differ between groups (Table 2). The most common
presenting symptomwas pain, often accompanied by significant
weight loss, constitutional symptoms and constipation. Mean
weight loss amounted to 8.36 kg, which did not differ between
groups (CS, 7.0 kg versus TMX, 8.0 kg; P = 0.89). At presentation,
patients receiving CS therapy had more increased APR levels
and higher WBC compared with patients receiving TMX therapy
(Table 3). Percentage of patients with uni- or bilateral hydroure-
teronephrosis at presentation and baseline serum creatinine
level was similar in both groups. Forty-two patients (35.6%) re-
ceived a percutaneous nephrostomy drain and/or (subsequent)
double-J (D-J) catheter at first presentation, 18 (36.0%) in the CS
group and 24 (35.3%) in the TMX group. After initiation of therapy,
time to resolution of symptoms was shorter in CS-treated pa-
tients compared with TMX-treated patients (Table 4). Short-
term percentual decrease in APR levels and serum creatinine
level was greater in CS-treated patients compared with TMX-
treated patients. CT-documented mass regression was observed
more often at the first follow-up abdominal CT scan in patients
receiving CS therapy comparedwith patients receiving TMX ther-
apy. Time interval from the start of treatment to performance of
thefirst follow-upCT scan didnot differ betweengroups (Table 4).
In 17 patients, the D-J catheter or nephrostomy drain was

removed definitely at the end of initial therapy; four patients in
whom theD-J splint could be removedwere still on primary treat-
ment. Median duration of stenting did not differ between groups
[CS, 7 (IQR 4–15) months versus TMX, 8.5 (IQR 5.5–12.5) months,
P = 0.95]. The percentage of patients who reached the aggregate
end point of treatment success did not differ significantly be-
tween patient groups. In patients with initial treatment success
with primary treatment, recurrence rate was lower in patients
treated with TMX (Table 4). The Kaplan–Meier analysis for recur-
rence-free survival after initial treatment success showed better
recurrence-free survival in TMX-treated patients (Figure 2). Post-
treatment follow-up did not differ between groups (Figure 2).
Baseline APR levels did not correlate with the aggregate end
point of treatment success or recurrence rate in patients with ini-
tial treatment success in the overall group, or in the CS or TMX
group (data not shown). Dose and duration of CS therapy did
not correlate with the end point of treatment success or with

Table 1. Demographic and clinical characteristics of study patients with idiopathic retroperitoneal fibrosis

Overall n = 118

Primary treatment

P-valueCS, n = 50 TMX, n = 68

Age, years 58 (51–67) 55 (51–63) 59 (52–72) 0.05
Male sex, n (%) 81 (68.6) 34 (68.0) 47 (69.1) 0.90
Smoking,a n (%) 88 (74.6) 41 (82.0) 47 (69.1) 0.13
Hypertension, n (%) 40 (32) 13 (26) 27 (40) 0.17
Diabetes mellitus, n (%) 16 (14) 4 (8) 12 (18) 0.17
Cardiovascular diseaseb 23 (19) 7 (14) 16 (24) 0.24
Weight, kg 83 (70.5–90.9) 83 (69.8–90.5) 82 (71.0–91.6) 0.86
Body mass index, kg/m2 26.6 (23.2–28.4) 26.0 (22.9–28.4) 26.8 (23.6–28.2) 0.75
Blood pressure, mmHg
Systolic 145 (135–161) 145 (138–164) 147 (132–160) 0.86
Diastolic 85 (80–90) 85 (80–90) 85 (80–94) 0.65

Time from onset of symptoms to diagnosis, months 5 (3–8) 4 (2.5–6) 6 (2.5–10.5) 0.18
Aortic aneurysm,c n (%) 21 (17.8) 9 (18.0) 12 (17.6) 0.71
Hydroureteronephrosis, n (%) 67 (56.8) 28 (56.0) 39 (57.4) 0.61

Values are counts and percentage or median and IQR (25th–75th percentiles), where appropriate.
aCurrent or former smoker.
bDefined as coronary, peripheral vascular or cerebrovascular disease.
cDefined as infrarenal abdominal aortic diameter ≥3.0 cm.

Table 2. Presenting signs and symptoms of study patients with
idiopathic retroperitoneal fibrosis

Signs and symptoms
Overall,
n = 118

Primary treatment

P-value
CS,
n = 50

TMX,
n = 68

Pain, n (%) 105 (89.0) 41 (82.0) 64 (94.1) 0.20
Abdominal 70 (66.7) 24 (58.5) 46 (71.9) 0.16
Back 59 (56.2) 26 (63.4) 33 (51.6) 0.23
Flank 44 (41.9) 15 (36.6) 29 (45.3) 0.38

Weight loss, n (%) 53 (44.9) 24 (48.0) 29 (42.6) 0.25
Constitutional symptoms,
n (%)

72 (61.0) 28 (56.0) 44 (64.7) 0.78

Constipation, n (%) 31 (26.3) 13 (26.0) 18 (26.5) 0.76
Nausea or vomiting, n (%) 34 (28.8) 15 (30.0) 19 (27.9) 0.59
Fever, n (%) 18 (15.3) 10 (20.0) 8 (11.8) 0.11
Extremity oedema, n (%) 17 (14.4) 9 (18.0) 8 (11.8) 0.19
Claudication, n (%) 4 (3.4) 3 (6.0) 1 (1.5) 0.12
Pollakisuria, n (%) 25 (21.2) 9 (18.0) 16 (23.5) 0.96

Corticosteroid versus tamoxifen monotherapy for iRPF | 187

C
L
IN

IC
A
L
K

ID
N
E
Y
JO

U
R
N
A
L



the recurrence rate in patients with initial treatment success
with CS therapy (data not shown). Neither smoking history nor
current smoking correlated with TMX or CS treatment success
(data not shown). During follow-up, surgical ureterolysiswas per-
formed in five patients [CS, n = 4 (8%) versus TMX, n = 1 (1.5%); P =
0.16]. At the end of follow-up, urine drainagewas required in 20%
of the CS-treated group and in 22% in the TMX-treated group (P =
0.82) because of newly onset or persistent hydroureteronephro-
sis. In both groups, only one patient reached end-stage renal dis-
ease during follow-up. Serum creatinine level did not differ
between groups at the end of follow-up [CS, 95 (85–115) µmol/L
versus TMX, 103 (77–156) µmol/L, P = 0.23] nor did the percentage
of patients with impaired renal function (CS, 31% versus TMX,
44%; P = 0.20). During follow-up, major adverse events occurred

in 27% of study patients (Table 5). Cardiac and infectious adverse
events in the TMX group often occurred after conversion to se-
cond-line CS treatment, with or without added immunosuppres-
sants, following TMX treatment failure (Table 5). The occurrence
of a major event or intolerance of treatment led to dose tapering
or interruption of treatment in seven patients (CS, n = 5; TMX, n =
2). Surgical aneurysmectomy was performed in two patients in
the CS group and in two patients in the TMX group during fol-
low-up. Seven patients (6%) developed a malignancy during fol-
low-up (lung cancer, n = 2; colon carcinoma, n = 1; urothelial cell
carcinoma, n = 1; liposarcoma, n = 1;melanoma, n = 1; Klatskin tu-
mour, n = 1). Eleven patients died during follow-up, of whom five
(10%) received CS therapy and six (8.8%) TMX therapy (P = 1.0) at
presentation. No death was directly related to iRPF disease, but
to malignancy (n = 3), cardiovascular disease (n = 3), infection
(n = 4) or unknown cause (n = 1).

Discussion
Because of the rarity of the disease, treatment of iRPF disease has
not yet been standardized and is largely empirical. Results of the
present comparative studyof CS andTMXmonotherapy in a large
group of patients with iRPF contribute to our knowledge of treat-
ing this uncommon disease. Patientswho received CSmonother-
apy achievedmore rapid resolution of clinical symptoms, a more
rapid decrease in APR and serum creatinine levels, and more
rapid radiological mass regression compared with patients re-
ceiving TMX monotherapy. Overall treatment success with CS
monotherapy was also higher than with TMX monotherapy, al-
though this differencewas not statistically significant. Combined
results confirm the superiority of CS to TMX. Despite its lesser ef-
ficacy compared with CS, our results also confirm that TMX is a
suitable therapeutic alternative.

Table 3. Laboratory results at presentation in study patients with
idiopathic retroperitoneal fibrosis

Overall

Primary treatment

P-valueCS, n = 50 TMX, n = 50

ESR, mm/h 47 (26–84) 64 (40–95) 42 (15–79) <0.01
CRP, mg/L 23 (7–54) 44 (16–99) 10 (5–34) <0.001
WBC, ×109/L 8.6 (6.8–10.1) 9.1 (7.8–11.1) 8.2 (6.7–9.4) 0.02
Haemoglobin,
mmol/L

7.8 (7.2–8.7) 7.6 (6.9–8.5) 8.0 (7.3–8.8) 0.09

Albumin, g/L 39 (36–42) 38 (33–42) 40 (37–43) 0.06
Creatinine
level, μmol/L

119 (92–155) 128 (90–205) 111 (92–141) 0.19

Values are median and IQR (25th–75th percentiles).

Hb, haemoglobin.

Table 4. Treatment outcome in study patients with idiopathic retroperitoneal fibrosis

Treatment outcome Overall, (n = 118)

Primary treatment

P-valueCS, n = 50 TMX, n = 68

Amelioration of symptoms, week 3.0 (1.3–5.0) 2.0 (0.8–3.8) 4.0 (2.0–6.0) <0.01
Short-term changes in APR levels, % (IQR)
ΔESR after 4–6 weeks 58 (35–81) 88 (76–92) 42 (21–60) <0.001
ΔESR after 3–4 months 66 (45–78) 75 (59–85) 62 (38–74) 0.01
ΔCRP after 4–6 weeks 54 (0–86) 83 (64–91) 38 (0–62) <0.001
ΔCRP after 3–4 months 58 (0–83) 79 (55–90) 38 (0–75) <0.01

Short-term changes in creatinine levels, % (IQR)
ΔCreatinine after 4–6 weeks 1 (−8 to 24) 15 (−1 to 44) −2 (−12 to 6) <0.01
ΔCreatinine after 3–4 months 1 (−10 to 29) 28 (−3 to 54) −2 (−11 to 12) <0.01

Mass regression at first follow-up CT scan,a n (%) 85 (75.2) 42 (84.0) 43 (68.3) 0.05
Moderate regression, n (%) 43 (50.6) 16 (38.1) 27 (62.8)
Significant regression, n (%) 30 (35.3) 20 (47.6) 10 (23.3)
Complete regression, n (%) 12 (14.1) 6 (14.3) 6 (14.0)

Time interval,b months 4 (4–6) 5 (2–7) 4 (4–5) 0.34
Treatment success,c n/total n (%) 59/92 (64.1) 31/44 (70.5) 28/48 (58.3) 0.23
Duration of therapy, months 14 (8–18) 24 (24–24)
Recurrence, n/total n (%) 27/59 (45.8) 21/31 (67.7) 6/28 (21.4) <0.01
Post-treatment follow-up, months 55 (23–122) 39 (19–50) 0.07

Values are counts and percentage or median and IQR (25th–75th percentiles), where appropriate.
aCT-documentedmass regressionwas defined as follows:moderate,≤50% reduction ofmass; significant, >50% reduction ofmass; complete, (near) complete regression of

mass.
bTime interval from the start of treatment to first follow-up CT scan (months).
cDefinite treatment success was defined as the aggregate of amelioration of symptoms, CT-documented mass regression and, if present, definite resolution of ureteral

obstruction at the end of the primary treatment period. Patients who were still on primary treatment were not analysed for definite treatment success (Figure 1).
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To date, there is only one randomized, controlled trial in
patients with iRPF disease [24]. In that study, all patients were
initially treated with 1-month high-dose prednisone induction
therapy. If remission was achieved, patients were randomly as-
signed to continue prednisone monotherapy (n = 18) or TMX
monotherapy (n = 18) for a duration of 8months. In this study, con-
tinuation of CS therapy was more effective in prevention of re-
lapses than sequential treatment with CS and TMX [24]. This
important study was the first to show superiority of CS therapy
comparedwith sequential CS–TMX therapy. The relative contribu-
tion of TMX tomass regression, however, could not be assessed in
this study as no radiological imaging was performed at the time of
remission (i.e. at initiation of TMX therapy).

In a study evaluating the value of dynamic enhancement
analysis of gadolinium MRI in the follow-up of 24 iRPF patients,
some comparative outcome data of CS and TMX treatment
were also reported [25]. In that study, frequency of MRI-docu-
mented mass regression at 6 months follow-up did not differ
between patients receiving CS or TMX monotherapy (5/12 ver-
sus 8/12 patients). Frequency of definite removal of D-J stents
at the end of 1-year treatmentwas also similar (CS, 7/12 patients
versus TMX, 8/12 patients). Disease recurred in two CS-treated
patients, 3 and 14 months after cessation of initial treatment,
respectively [25].

In our study population, median duration of urine drainage
amounted to 8months, with no difference between patients trea-
ted with primary CS or TMX therapy. In addition, urine drainage
was frequently still required at the end of follow-up in both treat-
ment groups because of persistent or remitting ureteral obstruc-
tion. Treating physicians and patients should therefore be aware
of the need for prolonged and/or repeated urine drainage with
both therapies in many cases. Of note, short-term decrease
in serum creatinine level was greater in CS-treated patients
compared with TMX-treated patients, suggesting more rapid
reversal of existing mild to moderate hydronephrosis in
patients in whom urine drainage was considered unnecessary
at presentation.

In the study by Vaglio et al. [24], better outcome with contin-
ued CS therapy compared with sequential CS–TMX therapy was

seen at the cost ofmore side effects, notably cushingoid changes,
greater weight gain and more frequent severe hypercholesterol-
aemia. Additionally, twopatients had to stop prednisone because
of intolerable side effects [24]. CS treatment in iRPF patients
showed a high frequency of (transient) hyperglycaemia, hyper-
lipidaemia and aggravation of hypertension [11, 12, 14, 15, 26].
In one study, serious side effects attributable to CS use necessi-
tating dose tapering or discontinuation of CS occurred in 21% of
patients [12]. TMX is usually well tolerated with few side effects
[17, 18]. The most frequent side effects included mood distur-
bances, hot flashes in women, fatigue, bone or muscle pain
and, in men libido loss [17–19, 24]. The present comparative
study did not allow a detailed assessment of specific side effects
of both treatments. However, major adverse events were fre-
quently noted in both groups, underlining the often compro-
mised cardiovascular status of iRPF patients and the patient’s
increased susceptibility to infectious and thromboembolic
complications.

In the present study, CS-treated patients had higher baseline
APR levels compared with TMX-treated patients. We cannot read-
ily explain this difference. It may be that higher baseline APR le-
vels are thought to represent more intense (i.e. more ‘active’)
iRPF disease by treating physicians, leading them to prefer CS
therapy as the primary treatment. However, APR levels are poor
predictors of a therapeutic response to CS and TMX [22, 23]. In
the present study, duration of symptoms, presenting signs and
symptoms and particularly frequency of hydroureteronephrosis

Fig. 2. Kaplan–Meier analysis of the time to recurrent active iRPF disease after

discontinuation of primary treatment in patients with initial treatment success,

showing better recurrence-free survival in patients receiving TMX treatment

(dotted line) compared with patients receiving CS treatment (continuous line).

Post-treatment follow-up did not differ significantly between groups [CS, 55

(IQR 23–122) months versus TMX, 39 (IQR 19–50) months; P = 0.07]. Patients were

censored for end of follow-up or death.

Table 5. Major adverse events during follow-up in study patients

Adverse event
Overall,
n = 118

Primary treatment

CS,
n = 50

TMX,
n = 68

Patients with major adverse
event,a n (%)

32 (27) 16 (32) 16 (24)

Severe infection, n
Septicaemiab 6 1 5c

Severe pneumonia 1 1
Ocular streptococcal infection 1 1c

Cardiovascular events, n
Cardiac arrhythmias 7 3 4c

Acute coronary syndrome 6 1 5c

TIA/CVA 7 2 5
Thromboembolic events, n
Deep vein thrombosis 3 2 1
Pulmonary embolism 4 3 1

Abdominal complications, n
Recurrent peri-anal fistula/
abscessd

4 3 1

Perforated diverticulitis 1 1
Perforated appendicitis 1 1

Psychiatric disorders, n
Depression 2 1 1
Psychosis 1 1

Total number of adverse events, n 44 20 24

TIA, transient ischaemia attack; CVA, cerebrovascular accident.
aMore than one major adverse event occurred in several patients.
bTypically (5/6) associated with (dysfunctioning) D-J catheter or nephrostomy

tube in situ.
cThe majority of infectious (5/6) and cardiac (5/9) adverse events occurred

after conversion to second-line treatment (CS with or without added

immunosuppressants) following TMX treatment failure.
dRequiring (repeated) surgical intervention.

Corticosteroid versus tamoxifen monotherapy for iRPF | 189

C
L
IN

IC
A
L
K

ID
N
E
Y
JO

U
R
N
A
L



did not differ between patient groups. In addition, we observed no
correlation of APR levels with treatment outcome in this study.

Optimal dose and duration of medical treatment are still un-
clear. Several approaches to medical treatment have been de-
scribed and are mostly based on retrospective observational
studies. To date, CS are the most used primary treatment. Re-
ported success rates in CS-treated patients varies from 50 to
100% [4, 11, 12, 14–16, 26]. Our success rate of 70.5% falls within
this range. The reported starting dose usually varied from 30 to
60 mg/day, with treatment duration varying from 6 months to
2 years [4, 11, 12, 14–16, 26]. Our patients received a median CS
starting dose of 60 mg/day for a median duration of 14 months.
Reported recurrence rateswith CS treatment in other centres ran-
ged from 9 to 44% [4, 11, 12, 14–16, 26]. In some studies, however,
although reported as treatment success, several patients were
still on low-dose CS maintenance treatment for up to 5 years,
making evaluation of recurrence rate difficult [14, 15]. Despite ini-
tial high starting dose and usual duration of at least 12 months,
we still observed a high recurrence rate in our CS-treated patients
(67.7%), mostly within the first year after CS withdrawal. There-
fore, a long treatment period seems advisable. Although we
observed no correlation between CS dose or duration and treat-
ment success, this may relate to the relatively small interpatient
variability of dose and/or duration. Similarly, we observed no
correlation between smoking and treatment response, which
was observed by others [27].

Treatment success in our TMX-treated patients was 58.3%.
Recurrence rate after TMXwithdrawal in patients with treatment
success amounted to 21.4%, which compared favourably to the
recurrence rate in patients with initial CS treatment success. Al-
though we acknowledge the superiority of CS, patients respond-
ingwell to TMXalso have a low recurrence rate. If used as primary
treatment, these patients will not suffer from the potentially ser-
ious side effects of CS. In addition, TMXwill not promote ormask
tumour growth in caseswhere the retroperitonealmass is caused
by unrecognized malignant disease. In case of TMX treatment
failure, subsequent second-line CS therapy is successful in the
majority of cases [19]. Of note, the lower recurrence rate with
TMX compared with CS may in part be explained by the much
longer treatment duration of TMX therapy, further suggesting
that a longer (low-dose maintenance) treatment period with CS
seems advisable.

Several studies have demonstrated a typically increased car-
diovascular risk profile in iRPF patients [2, 7, 10]. Demographic
and clinical characteristics of our study patients confirmed this
observation. In addition, cardiovascular events were observed
frequently during follow-up. Long-term CS use accelerates the
atherosclerotic process and increases the risk of cardiovascular
morbidity and death [28]. Conversely, TMXmay have cardioprotec-
tive effects [29, 30]. This may be particularly relevant when choos-
ing the treatment regimen inpatientswithmultiple cardiovascular
risk factors (e.g. active smoking,diabetesmellitus andobesity) and/
or established cardiovascular diseases (e.g. peri-aneurysmal fibro-
sis). TMX use is associated with an increased risk of venous
thromboembolism (VTE) [31]. Although not readily recognized, CS
use is also associated with an increased risk of VTE [32]. We
observed thromboembolic events in both groups, which may also
relate to the presence of pelvic venous compression by the retro-
peritoneal mass. Therefore, the risk–benefit ratio of both treat-
ments should be carefully assessed in each patient with iRPF.

Because of the chronic relapsing course of iRPF disease, sev-
eral reports have suggested the combination of CS or TMX with
other immunomodulating agents such as azathioprine, metho-
trexate, cyclosporine and cyclophosphamide [6, 9, 10, 13, 27].

These regimens should be carefully weighed against the occur-
rence of potentially serious side effects, particularly cyclophos-
phamide [13]. More recently, high remission rates (72–89%) and
low recurrence rates (0–7%) were observed with combined CS
and mycophenolatemofetil (MMF) therapy [33–35]. These regi-
mens usually included long-term use of MMF of up to 27 months
with earlier CSwithdrawal, usually after 6–7months, thereby po-
tentially lowering the risks of long-term CS use. However, its su-
periority to CS monotherapy is not yet clear, as no comparative
data are available. To date, no data exist on MMF monotherapy
in iRPF disease.

A major strength of the present study is the large number of
patients included. To our knowledge, this is the first comparative
study of these treatments on such a large patient groupwith iRPF
disease with long-term follow-up. However, our study also has
several limitations inherent to its retrospective design. There
was no study protocol or randomization, and first-line treatment
was at the discretion of the treating physician. As such, the pa-
tient’s condition at presentation may have influenced treatment
decisions. The possibility that treating physicians tend to start
CS in a clinicallymore affected patient because time to resolution
of symptoms is presumed to be shorter cannot be excluded.
Although CT images were available from the majority of study
patients, radiological results were sometimes extracted from
the radiological reports. In addition, we could not assess and
compare frequency and severity of specific treatment-related
side effects, but we did record the occurrence of any major ad-
verse event during follow-up.

In conclusion, initial high-dose CS therapy ismore efficacious
in achieving remission of iRPF disease compared with fixed-dose
TMX therapy, as indicated by more rapid resolution of clinical
symptoms, more rapid decrease in APR and serum creatinine le-
vels and more rapid radiological mass regression. Overall treat-
ment success with CS monotherapy was also higher than that
with TMX monotherapy, although this difference was not statis-
tically significant. Combined results confirm the superiority of CS
over TMX therapy. Despite its lesser efficacy compared with CS,
our results also confirm that TMX is a suitable therapeutic alter-
native. Therefore, the risk–benefit ratio of both treatments should
be carefully assessed in each patient with iRPF disease.
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