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Objective: This study aims to identify predictive factors for the relapse of idiopathic retroperitoneal fibrosis (IRF) and provide
instructions for the optimization of the maintenance therapy.

Methods: All patients with a clinical diagnosis of IRF were enrolled and followed up every 3—6 months. Their clinical characteristics,
laboratory data and treatment strategies were recorded at each visit.

Results: 96 IRF patients (77 males and 19 females) with a median age of 55 years (interquartile range [IQR], 50-61) were enrolled.
The median follow-up time was 2.50 (IQR, 1.75-4.13) years. During the follow-up, 21 patients experienced at least one relapse, with
cumulative relapse rates of 10.6%, 32.3%, and 62.4% at 2.5, 5, and 7.5 years, respectively. Initial hydronephrosis was an independent
predictor of relapse (Hazard ratio [HR], 5.35; p=0.001). Discontinuation of maintenance therapy (HR, 3.41; 95% CI, 1.4-8.314;
p=0.007) was closely associated with relapse. Use (HR, 0.12; p<0.001) and dose (HR, 0.73; p=0.01) of glucocorticoids (GC) in
maintenance period were protective factors against relapse. Among patients with hydronephrosis, those who discontinued GC had
a higher relapse rate (p=0.009). GC monotherapy or combined immunosuppressants (IM) therapy were more effective in preventing
relapse than IM alone (p<0.001).

Conclusion: Our study reveals that initial hydronephrosis and GC withdrawal during maintenance therapy are significant predictors
of IRF relapse. Long-term, low-dose GC therapy is benefit for maintaining remission and preventing relapse, especially in patients
with initial hydronephrosis.
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Introduction

Idiopathic retroperitoneal fibrosis (IRF) is a rare and chronic inflammatory disorder manifesting as the development of

fibrous tissue in the retroperitoneal space, which can encase and obstruct adjacent structures such as the ureters and great

vessels.'? IRF follows remission and deterioration/relapse clinical courses, with an overall 17-48% chance of relapse.””’
To date, the risk factors associated with relapse in IRF remain controversial, with several retrospective cohort

analyses yielding conflicting results.>’” Raffiotta et al identified baseline antinuclear antibody positivity and male sex

as being associated with relapse, while initial treatment with GC appeared to prevent relapse, with increased effectiveness

at higher doses.” Zhao et al found that lower baseline erythrocyte sedimentation rate (ESR) levels and long-term use of
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GC were protective.® Smoking habit, acute kidney injury (AKI) at diagnosis, antinuclear antibody (ANA) positivity and
lumbar pain were found associated with relapse by Moriconi et al.’ Conversely, Zampeli et al reported no associations
between relapse and initial clinical/imaging findings or any treatment used, but noted that patients with high immuno-
globulin (Ig) G4 levels had a higher rate of relapse.” Additionally, Morin et al found that persistent FDG uptake on
follow-up PET/CT was independently associated with an increased risk of relapse, highlighting the value of metabolic
imaging in identifying patients with ongoing subclinical disease activity.'?

Despite these insights into relapse predictors, a standardized maintenance therapy to prevent recurrence has yet to be
established. GC are the cornerstone in the treatment of IRF due to their potent anti-inflammatory effects, but long-term
use leads to significant adverse effects.'''* Evidence from the only randomized controlled trial to date further
demonstrated that prednisone was markedly more effective than tamoxifen in preventing relapse during both the
treatment and extended follow-up phases.'> However, the substantial toxicity associated with prolonged GC exposure
highlights the unmet need for better maintenance strategies that can both prevent relapse and minimize adverse effects, or
for identifying subgroups of patients who may safely discontinue GC with a low risk of relapse.

The primary aim of this study is to predict relapse factors of IRF based on a long-term ambispective observational
cohort with both retrospective and prospective data collection. Moreover, we seek to optimize the maintenance therapy
for IRF patients based on clinical evidence, to ensure treatment efficacy and meanwhile facilitate GC tapering.

Method
Study Design and Participants

In this ambispective observational cohort study, patients aged 18—75 with a diagnosis of IRF were included in this study
from January 2013 to December 2024 at the Peking Union Medical College Hospital (PUMCH). This ambispective
cohort included retrospectively identified patients diagnosed before January 17, 2020 and prospectively enrolled patients
diagnosed thereafter. The clinical diagnosis criteria of IRF was established based on the following diagnostic criteria: (1)
imaging findings of soft tissue density mass surrounding the abdominal aorta or iliac arteries and (2) histopathological
findings which showed fibrous tissue with chronic inflammatory infiltrate comprised of lymphocytes and plasma cells.'®
Patients who fulfilled (1) but without histopathological examination were perceived as possible IRF. Exclusion criteria
were as follows: 1) Patients with secondary causes of retroperitoneal fibrosis, such as malignancies, active tuberculosis
and drug reaction; 2) Patients combined with other definite rheumatic and autoimmune diseases such as rheumatoid
arthritis, IgG4 related disease (IgG4-RD), ankylosing spondylitis, etc; 3) Patients who had incomplete baseline informa-
tion (clinical characteristics, imaging studies, and treatment) at the time of initial diagnosis. Since IRF is a rare disease,
sample size calculation was not performed, and all patients meeting the criteria were enrolled. Participants were followed
up every 3 months during the first two years, and then every 6 months thereafter at the Rheumatology and Immunology
department of PUMCH. This observational cohort study was registered on ClinicalTrials.gov (NCT04312854) and
approved by the Ethics Committee of Peking Union Medical College Hospital (Approval No. ZS-2292). The study
was conducted in accordance with the ethical standards of the institutional research committee and with the principles of
the Declaration of Helsinki. All participants provided written informed consent for the scientific use of their clinical data
at the time of enrollment.

Examination and Data Collection

At the initial consultation, baseline information including demographic features, medical history (symptoms, comorbid
conditions, smoking, and treatment), immunologic profiles (antinuclear antibody [ANA], rheumatoid factors [RF] and
antineutrophil cytoplasmic antibody [ANCA]), and assessment of neoplastic markers (including carbohydrate antigens
19-9 and 125 and carcinoembryonic antigen) were collected. Symptoms, adverse events and medications were recorded at
each follow-up visit. Results of laboratory tests were also recorded at baseline and each follow-up visit, including blood cell
count, serum creatinine (Cr), ESR, high-sensitivity C-reactive protein (hsCRP), IgG, 1gG4, IgA, IgM, IgE, complement
component 3 (C3), and complement component 4 (C4) and urine analysis. In addition, imaging examinations—including
abdominal computed tomography (CT), magnetic resonance imaging (MRI), and ultrasonography—were performed at
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baseline and at six-month intervals. Follow-up imaging was conducted predominantly with abdominal CT (>90%), whereas
MRI or ultrasonography were used only in selected situations, such as contrast contraindications, renal impairment and the
need to avoid radiation exposure. All imaging findings were independently evaluated by a rheumatologist and a radiologist,
and any discrepancies were resolved by consensus or with the involvement of a third reviewer.

Treatment

Clinical treatment for IRF patients includes two stages: the remission induction period and the maintenance period. In the
first period, patients receive medium-to-high-dose GC with or without IM. The standard induction dose of oral
prednisone is 0.6—1.0 mg/kg per day in the first month and gradually tapers by 5 mg per 1 or 2 weeks to the maintenance
dose after patients achieve disease remission. The maintenance period is defined as the stage when GC are administered
at a dose of <10 mg per day. In this study, options for maintenance therapy included GC, IM, or tamoxifen monotherapy,
as well as combinations of these drugs in dual or triple regimens. Traditional IM included cyclophosphamide (CYC,
mycophenolate mofetil (MMF), methotrexate (MTX), azathioprine (AZA), leflunomide (LEF), tripterygium wilfordii,
and hydroxychloroquine (HCQ). Additionally, the Janus kinase inhibitor (JAKi), tofacitinib, was utilized for maintenance
therapy in some cases. GC tapering and discontinuation were undertaken only after patients had achieved clinical
stability, with the goal of minimizing the potential adverse effects associated with long-term GC exposure. This study
focused on the minimum maintenance treatment regimen during the process of gradual dose reduction, which was
sustained for a minimum duration of 6 months to control for the potential confounding effects of treatment administered
prior to the dose reduction.

Definitions

The primary endpoint of this study was clinical relapse. The following were defined as relapse: (1) the presence of
imaging evidence, including enlarged retroperitoneal mass or thickening of the encasement around ureters that could
possibly lead to hydronephrosis or (2) the reappearance of both abnormally elevated serum inflammatory markers (ESR
or hsCRP) and clinical symptoms such as abdominal pain in patients when without imaging evidence. In addition, the
exclusion of possible infections was carefully considered. Secondary endpoints included drug-related adverse events and
clinical manifestations of relapse.

Statistical Analysis

Statistical analyses were performed to identify predictors of relapse and assess treatment efficacy. Continuous variables
with the non-normal distribution were presented as medians with interquartile ranges (IQRs) and compared using the
Mann—Whitney U-test. Categorical variables were shown as frequencies and percentages and compared using the Chi-
square test or Fisher’s exact test as appropriate. Because relapse and non-relapse groups were outcome-defined rather
than predefined exposure groups, follow-up duration was not used as a comparative baseline characteristic. Instead, Cox
proportional hazards models accounted for differences in observation time, and Kaplan—-Meier curves were used to
estimate cumulative relapse incidence.

To assess the association between maintenance treatment strategies and relapse risk, logistic regression models were
used to compare the odds of relapse among patients receiving GC monotherapy, IM monotherapy, and combined GC +
IM therapy. Odds ratios (ORs) with 95% confidence intervals (Cls) and corresponding p-values were calculated to
estimate the relative relapse risk. In addition, patients who discontinued all maintenance therapy were compared
separately to each monotherapy group. All models were evaluated for statistical significance using a two-sided p-value
threshold of <0.05.

The receiver operating characteristic (ROC) curve analysis was conducted to evaluate the predictive value of
maintenance GC dose on relapse. The area under the curve (AUC) was calculated to assess the model’s discriminative
ability. The optimal cutoff point was determined based on the Youden index.

The Cox proportional hazards regression model was utilized to identify factors associated with the time to relapse.
The univariable Cox regression analysis was first performed to identify potential predictors. Integration of practical
clinical implications, variables with a p value <0.1 in the univariable analysis were included in the multivariable Cox
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regression model to adjust for confounding factors. Hazard ratios (HRs) with 95% confidence intervals (CIs) were
reported.
All statistical analyses were performed using R 4.3.3 or GraphPad prism.

Results

Demographic and Clinical Characteristics at Baseline

From January 2013 to December 2024, a total of 131 patients with IRF primarily visited the Rheumatology and
Immunology department in PUMCH, from whom 35 patients were excluded. To be specific, 30 patients were excluded
because their follow-up period was less than one year or they had not started maintenance therapy and 5 patients were
excluded due to loss to follow-up (Figure 1).

IRF was diagnosed in the remaining 96 patients. Demographic and clinical characteristics on admission are shown in
Table 1. The median age of participants was 55 (IQR, 50-61) years, including 77 males and 19 females. Among the 96
patients, 74 (77%) patients presented with initial symptoms of abdominal pain or back pain, while 10 (10%) asympto-
matic patients were found to have imaging abnormalities during routine physical examinations. Regarding urinary system
involvement, hydronephrosis was observed in 52 (54%) patients, with 27 patients affected unilaterally and 25 bilaterally.
47 (49%) patients had a history of D-J tube drainage, and 4 (4%) had undergone ureterolysis. Additionally, 14 (15%) and
36 (38%) patients had a history of coronary heart disease and smoking respectively. The median follow-up time was 2.50
(IQR, 1.75-4.13) years.

IRF patients assessed for eligibility
(n=131)

Initial diagnosis and baseline data obtained
before or after January 17th, 2020

before after
4 Y
Patients in retrospective cohort Patients in prospective cohort
(n=38) (n=93)

Excluded (n = 35)
* Follow-up <1 year or no
> maintenance therapy initiated
(n=30)
* Lost to follow-up (n =5)

A 4

IRF patients included in ambispective cohort
(n=96)

A 4 A 4

Patients with relapse Patients without relapse
(n=21) (n=175)

Figure | Flow diagram of patient enroliment and follow-up. From January 2013 to December 2024, 131 patients with IRF were assessed, of whom 35 were excluded (30
with follow-up <I year or no maintenance therapy initiated, and 5 lost to follow-up).
Abbreviation: IRF, idiopathic retroperitoneal fibrosis.
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Table | Demographic and Clinical Characteristics of Patient
with IRF at Baseline

Parameter IRF Patients (N=96)
Male 77 (80%)
Age at diagnosis (year) 55 [50-61]
Clinical manifestations
Back/abdominal pain 74 (77%)
Hematuria 7 (7%)
Leg edema 9 (9%)
Fever 7 (7%)
Fatigue I (11%)
Weight loss 5 (5%)
Asymptomatic 10 (10%)
Involvement of urinary system
Hydronephrosis 52 (54%)
Unilateral 27 (28%)
Bilateral 25 (26%)
History of D-J tube drainage 47 (49%)
History of ureterolysis 4 (4%)
Retroperitoneal lymph node 9 (9%)

Laboratory examinations

Duration of disease (year)

WBC, x10%/L 7.61 [6.24-9.69]

ESR, mm/h 34 [18-64]

hsCRP, mg/L 8.30 [1.78-27.24]

ANA positive 27 (44%)

18G4, mg/L 525 [248-921]

Serum creatinine, pmol/L 114 [86-282]
Comorbid conditions

Hypertension 26 (27%)

Dyslipidemia 24 (44%)

Coronary heart disease 14 (15%)

Diabetes 10 (10%)

Gout 8 (8%)

Thyroid dysfunction 2 (2%)

History of Tuberculosis 4 (4%)

Smoking history 36 (38%)

Duration of follow-up (year) 2.50 [1.754.13]

3.03 [1.93-4.82]

Notes: Continuous variables are presented as median with interquartile
range [IQR], and categorical variables are presented as number (percen-
tage). Abnormal laboratory thresholds were defined as follows: ESR
220 mm/h, hsCRP 28 mg/L, ANA titers >1:320, and serum IgG4
21400 mg/L. All variables were available for all patients except dyslipide-
mia, which was defined as meeting any one of the following criteria: total
cholesterol 26.19 mmol/L, triglycerides 22.27 mmol/L, low-density lipo-
protein cholesterol 24.14 mmol/L, or high-density lipoprotein cholesterol
<1.04 mmol/L, with data unavailable for 4| patients.

Abbreviations: WBC, white blood cell; ESR, erythrocyte sedimentation
rate; hsCRP, hypersensitive C-reactive protein; ANA, antinuclear antibody;
1gG4, immunoglobulin G4; D-J, double-J.

Relapse of IRF During Follow-Up

During the follow-up, relapse occurred in 21 patients. The median time interval from diagnosis to the first relapse was
3.03 (IQR, 1.93-4.82) years. Among them, 18 patients relapsed once while 2 patients had two relapses and 1 patient had
four relapses. As of the last follow-up, all patients were alive. The Kaplan-Meier curve in Figure 2a shows cumulative
relapse rates of 10.6%, 32.3%, and 62.4% at 2.5, 5, and 7.5 years, respectively. At relapse, patients primarily presented
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Figure 2 The relapse of IRF patients in this study. (a) Cumulative relapse rate in the IRF patients (Kaplan—Meier method). (b) Symptoms at the time of relapse in 21 patients.
(c) Imaging features of the 21| patients at relapse.

with back or abdominal pain (43%) or were asymptomatic (43%). A few patients exhibited symptoms such as abdominal
distention, lower extremity swelling, fever, fatigue, and nausea (Figure 2b). Moreover, imaging results indicated that the
vast majority (95%) of patients had the enlargement or reappearance of retroperitoneal masses (Figure 2¢). Additionally,
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imaging revealed hydronephrosis in 12 (57%) patients and multiple small retroperitoneal lymph nodes in 2 patients
(Figure 2c). The clinical presentations and outcomes of 21 patients at the first relapse are detailed in Table S1.

Baseline Clinical Features Between Patients with and without Relapse

The comparison of baseline clinical characteristics between patients with and without relapse was reported in Table S2.
The observed follow-up duration was comparable between patients who experienced relapse (1.5-5.75 years) and those
who did not (1.75-3.5 years), with no significant difference. No predisposition to relapse was identified with respect to
gender, age or symptoms. However, patients with relapse had a higher proportion of hydronephrosis (p=0.006) at initial
treatment compared to patients without relapse (Figure 3a). Nevertheless, it was not associated with whether the
involvement was unilateral (p=0.09) or bilateral (p=0.15).

For laboratory indicators, CRP (p=0.29) and Cr (p=0.29) levels trended higher in the relapse group (Figure 3b and c),
suggesting that patients with initial inflammation and renal dysfunction may be more prone to relapse, though not
statistically significant. Other indicators, such as ANA positivity and IgG4 levels (Figure 3d), showed no difference
between patients with and without relapse.

Treatment Between Patients with and without Relapse

The comparison of initial therapies for inducing remission between patients with and without relapse was shown in Table S3
and Figure Sla. Except for the 5 patients who used tocilizumab, the initial treatment for the other 91 patients consisted of
medium-to-high-dose GC, with or without IM or tamoxifen. As shown in Figure S1b, patients without relapse received
higher doses of GC compared to patients with relapse (p=0.04), suggesting that a higher dose of initial GC might be
valuable for long-term prevention of relapse. There was no significant difference of IRF relapse among the different initial
treatment groups (Figure S1c).

A range of maintenance therapies was used, and a comparison between patients with and without relapse was
presented in Table S3 and Figure 4a. Among patients with relapse, 48% discontinued their medication, which was
significantly higher compared to those who did not experience relapse (48% vs 3%, p<0.001). The maintenance doses of
GC were lower in patients with relapse (p<0.001, Figure 4b). The ROC curve was used to detect the optimal cut-off value
for predicting relapse in the GC monotherapy maintenance (AUC=0.82, p<0.001, Figure S2). The optimal cut-off of GC
dosage for predicting IRF relapse was determined using the Youden’s index, which was 0.625 mg per day (sensitivity,
81.82%; specificity, 86.49%). By comparing 4 maintenance therapies containing GC, we found that there was no
significant difference in GC doses (Figure 4¢). Additionally, the GC + IM dual therapy demonstrated a better effect in
preventing relapse compared to the IM monotherapy (Odds ratio [OR], 102.0; 95% confidence interval [CI], 11.16-2583;
p<0.001), but there was no significant difference when compared to GC monotherapy (OR, 6.8; 95% CI, 0.59—155.6;
p=0.13), suggesting a high risk of relapse caused by GC withdrawal.

No serious adverse events occurred in all patients during the follow-up period. However, some patients experienced
adverse events associated with IM, including transient elevation of liver enzymes (2 cases), leukopenia (2 cases), and
rashes (1 case), leading to a subsequent change to alternative IM therapies.

Predictors of Relapse

The univariable cox proportional hazards regression revealed that hydronephrosis occurrence (Hazard ratio [HR],
5.35; 95% CI, 1.93-14.83; p=0.001) and hsCRP levels (HR per mg/L hsCRP, 1.02; 95% CI, 1.00-1.03; p=0.06)
during the initial onset were associated with relapse (Table S4). In maintenance period, discontinuation of therapy
(HR, 3.41; 95% CI, 1.4-8.314; p=0.007) was closely associated with relapse. Use (HR, 0.10; 95% CI, 0.03-0.30;
p<0.001) and dose (HR per mg GC per day, 0.70; 95% CI, 0.55-0.89; p=0.004) of GC were also related to a lower
rate of relapse.

Based on clinical significance and the results of univariate analysis above, two multivariate regression models were
established (Table 2). Three variables selected in Model A were hydronephrosis, hsCRP and use of GC for maintenance.
In Model B, the variable “use of GC for maintenance” was replaced by the “GC maintenance dose”. Hydronephrosis was
associated with relapse in both two models (Model A: HR, 3.94; 95% CI, 1.35-11.55; p=0.012. Model B: HR, 4.39; 95%
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Figure 3 Comparison of baseline clinical characteristics between patients with and without relapse. (a) Comparison of the presence of hydronephrosis (Chi-square test)

(b) Comparison of hsCRP levels (Wilcoxon rank-sum test). (c) Comparison of serum creatinine levels (Wilcoxon rank-sum test). (d) Comparison of ANA positivity (Chi-
square test). Symbol: **indicates p < 0.01.

CI, 1.50-12.88; p=0.007), while use of GC for maintenance (HR, 0.12; 95% CI, 0.04-0.37; p<0.001) and the GC
maintenance dose (HR, 0.73; 95% CI, 0.58-0.93; p=0.01) were protective factors against relapse in respective models.
Figure 5a—c depicted cumulative relapse rate curves, showing significant differences between groups divided by the
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(b) Comparison of GC maintenance doses between patients with and without relapse (Wilcoxon rank-sum test). (c) Comparison of GC maintenance doses among patients
receiving GC monotherapy, GC + tamoxifen, GC + immunosuppressants (IM), and GC + tamoxifen + IM (Kruskal-Wallis test). Symbol: **indicates p < 0.001.

presence of hydronephrosis and the use of GC in maintenance therapy. Notably, among patients with hydronephrosis,
those on maintenance GC therapy had a lower risk of relapse (p=0.009). Therefore, maintenance GC therapy was
recommended for patients with initial hydronephrosis.

Table 2 Predictors of Relapse in IRF via Multivariable Regression

Analysis
HR (95% CI) p value
Model A
Hydronephrosis 3.94 (1.35-11.55) | 0.012
hsCRP, mg/L 1.00 (0.98-1.01) 0.42
Use of GC for maintenance 0.12 (0.04-0.37) <0.001
Model B
Hydronephrosis 4.39 (1.50-12.88) | 0.007
hsCRP, mg/L 1.00 (0.98-1.02) 0.84
GC maintenance dose, mg/day | 0.73 (0.58-0.93) 0.01

Notes: “GC maintenance dose” refers to the daily oral prednisone-equivalent
dose used during maintenance therapy (mg/day).
Abbreviations: HR, hazard ratio; Cl, confidence interval; GC, glucocorticoid;
hsCRP, hypersensitive C-reactive protein (mg/L).
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Discussion

In this study, we evaluated the clinical characteristics, treatment strategies, and outcomes of 96 IRF patients, and further
investigated potential predictive factors for IRF relapse. Previous studies on relapse risk factors have yielded inconsistent
results, and there is no standardized international guideline for IRF treatment. It is therefore worthwhile to establish
a clinical cohort with long-term follow-up to identify optimal treatment strategies and risk factors for relapse.

GCs play a central role throughout the treatment course of IRF.'” Consistent with findings by Raffiotta et al,” our study
confirmed that higher initial doses of GC in the remission induction period were associated with lower relapse rates. With
regard to the long-term maintenance therapy, we found that continued use of GCs significantly reduced relapse rates. In
particular, both GC monotherapy and GC + IM therapy showed greater efficacy in preventing relapse compared to IM
monotherapy. This finding aligns with Zhao’s research, which identified long-term GC therapy as a protective factor against
disease relapse.® Moreover, our study examined the association between the minimum GC dose and relapse, finding that lower
dose of GC in maintenance therapy was a risk factor for relapse. However, the prolonged use of GCs is known to carry
substantial adverse effects, including elevated risks of cardiovascular events and metabolic complications, which severely
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impact patients’ health.''® To date, limited evidence has been available regarding the minimal effective dose of GCs for
relapse prevention. A GC maintenance dose of <0.625 mg/day as a threshold strongly associated to relapse was revealed by
our ROC curve. Notably, none of the patients who received combination therapy with GC, IM and tamoxifen experienced
a relapse during the study period. It was reported in a retrospective cohort that long-term and low-dose GC combined with IM
might prevent the relapse of IRF.?’ In addition, Vianello et al suggested that methotrexate could serve as a useful and safe
adjunct treatment, particularly for patients who are intolerant of or unresponsive to GC monotherapy.>' Although no major
GC-related adverse events were documented in this cohort, adverse events were not systematically collected and the absence
of observed toxicity should be interpreted with caution. The findings of this study do not imply that prolonged GC therapy is
free of risk, but likely reflect strict specialist monitoring, early tapering strategies, and reduced cumulative exposure in real-
world practice. Taken together, the use of long-term, low-dose GC therapy to maintain remission is considered benefit for IRF
patients, preferably in combination with IM or tamoxifen, to reduce GC exposure while sustaining disease control.

The role of hydronephrosis as a predictive factor for IRF relapse has been debated in the literature.>® Our study identified
hydronephrosis at the initial onset as a key risk factor for relapse. Hydronephrosis can lead to renal insufficiency and potential
long-term effects, underscoring the need for timely interventions such as drainage. Our finding also implies that these high-risk
patients may warrant closer monitoring for early signs of relapse and should be carefully considered for long-term, low-dose
GC maintenance therapy. Similarly, baseline inflammatory markers like ESR and CRP have shown mixed results as predictors
of relapse. A previous research identified elevated ESR as a risk factor for relapse,® but this conclusion was not supported by
our study. Additionally, the univariate Cox regression analysis in our study indicated that elevated CRP might have
a predictive value (p=0.06), but this was not significant in the multivariate model. This suggests that the severity of initial
inflammation may not impact long-term relapse. Furthermore, consistent with most research on IRF relapse risk factors, it was
found that various immunological indicators could not act as potential relapse predictors in this study, although Raffiotta and
Moriconi’s finding suggested an association of ANA positivity with a higher relapse risk.>” Given the wide spectrum and titers
of ANA, further detailed and accurate research is required to address this discrepancy. Elevated 1gG4 levels have been
identified as a risk factor for IRF relapse in previous studies.” However, in this study, patients with elevated 1gG4 did not
exhibit a higher relapse rate, and their IgG4 levels were not associated with relapse.

In addition to medical therapy, surgical management plays a crucial role in IRF patients with obstructive uropathy.
Ureterolysis, performed through either an open or laparoscopic approach, achieves high success rates (>90%) with low
complication rates, and laparoscopic surgery offers faster recovery when feasible.”? Early decompression with ureteral
stenting or nephrostomy remains essential, particularly because preoperative renal dysfunction has been linked to poorer
long-term renal outcomes after surgical release.”> Nevertheless, surgery primarily addresses mechanical obstruction and
does not control underlying inflammatory activity; up to one-third of patients may still require immunosuppressive
therapy during follow-up.”* Accordingly, surgical intervention provides the most direct and effective relief of obstruction,
whereas medical therapy remains essential for controlling the underlying inflammatory activity, underscoring the need for
an integrated multidisciplinary approach.

This study has several limitations, including its single-center design and the relatively small sample size. Larger multi-
center studies are needed to validate these findings. Additionally, given the heterogeneity of the treatment for IRF, research
probing into alternative therapies and the long-term side effects of GC therapy is warranted to optimize IRF management.

In conclusion, hydronephrosis at the initial onset was identified as a significant predictor of IRF relapse. Using GC during
maintenance period was found to be effective in preventing relapse and its effectiveness increased with the dosage. The study
highlights that patients with initial hydronephrosis constitute a high-risk group for relapse. Accordingly, they should be
followed more closely and maintained on ongoing GC therapy. It also suggests that combining GC with other IM and
tamoxifen could support more effective GC tapering.
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upon reasonable request.

Pragmatic and Observational Research 2025:16 https: 275



Huang et al

Author Contributions

All authors made a significant contribution to the work reported, whether in the conception, study design, execution,
acquisition of data, analysis, or interpretation of the data; took part in drafting, revising, or critically reviewing the article;
gave final approval of the version to be published; agreed on the journal to which the article has been submitted; and
agree to be accountable for all aspects of the work.

Funding

This work was supported by the Beijing Natural Science Foundation Program (Nos. 7242103 and 7232113); the National
High-Level Hospital Clinical Research Funding (No. 2025-PUMCH-C-039); the Chinese Academy of Medical Sciences
Innovation Fund for Medical Sciences (CIFMS, No. 2023-12M-C&T-B-006); and the National Key Research and
Development Program of China (No. 2022YFC2703104).

Disclosure
The authors declare no competing interests.

References

1. Vaglio A, Maritati F. Idiopathic Retroperitoneal Fibrosis. J Am Soc Nephrol. 2016;27(7):1880—1889. doi:10.1681/ASN.2015101110
2. Swartz RD. Idiopathic retroperitoneal fibrosis: a review of the pathogenesis and approaches to treatment. Am J Kidney Dis. 2009;54(3):546-553.
doi:10.1053/.ajkd.2009.04.019
3. Alberici F, Palmisano A, Urban ML, et al. Methotrexate plus prednisone in patients with relapsing idiopathic retroperitoneal fibrosis. Ann Rheum
Dis. 2013;72(9):1584—1586. doi:10.1136/annrheumdis-2013-203267
4. Lugosi M, Sacré¢ K, Lidove O, et al. [Long-term follow-up of a French cohort of retroperitoneal fibrosis]. Rev Med Interne. 2013;34(10):591-599.
Slovak. doi:10.1016/j.revmed.2013.02.002
5. Raffiotta F, da Silva Escoli R, Quaglini S, et al. Idiopathic retroperitoneal fibrosis: long-term risk and predictors of relapse. Am J Kidney Dis.
2019;74(6):742-750. doi:10.1053/j.ajkd.2019.04.020
6. Su L, Ren R-F, Xue H-D, et al. [Long-term outcome of 52 patients with chronic periaortitis treated with steroids, immunosuppressive therapy
and(or) tamoxifen]. Zhonghua Nei Ke Za Zhi. 2009;48(11):908-911. Chinese
7. Zampeli E, Venetsanopoulou Al, Christaki S, et al. Idiopathic retroperitoneal fibrosis: clinical features, treatment modalities, relapse rate in Greek
patients and a review of the literature. Clin Exp Rheumatol. 2022;40(9):1642—-1649. doi:10.55563/clinexprheumatol/umzfau
.Zhao J, Li J, Zhang Z. Long-term outcomes and predictors of a large cohort of idiopathic retroperitoneal fibrosis patients: a retrospective study.
Scand J Rheumatol. 2019;48(3):239-245. doi:10.1080/03009742.2018.1497700
9. Moriconi D, Giannese D, Capecchi R, et al. Risk factors for relapse and long-term outcome of idiopathic retroperitoneal fibrosis. Clin Exp Nephrol.
2019;23(9):1147-1153. doi:10.1007/s10157-019-01759-w
10. Morin G, Mageau A, Benali K, et al. Persistent FDG/PET CT uptake in idiopathic retroperitoneal fibrosis helps identifying patients at a higher risk
for relapse. Eur J Intern Med. 2019;62:67-71. doi:10.1016/j.¢jim.2019.01.019
11. Kardar AH, Kattan S, Lindstedt E, et al. Steroid therapy for idiopathic retroperitoneal fibrosis: dose and duration. J Urol. 2002;168(2):550-555.
doi:10.1016/S0022-5347(05)64677-0
12. Labidi J, Chargui S, Louzir B, et al. Retroperitoneal fibrosis: a retrospective review of clinical presentation, treatment and outcomes. Saudi J Kidney
Dis Transpl. 2015;26(4):816-822. doi:10.4103/1319-2442.160226
13. van Bommel EF, Siemes C, Hak LE, et al. Long-term renal and patient outcome in idiopathic retroperitoneal fibrosis treated with prednisone. Am
J Kidney Dis. 2007;49(5):615-625. doi:10.1053/j.ajkd.2007.02.268
14. van der Bilt FE, Hendriksz TR, van der Meijden WAG, et al. Outcome in patients with idiopathic retroperitoneal fibrosis treated with corticosteroid
or tamoxifen monotherapy. Clin Kidney J. 2016;9(2):184—191. doi:10.1093/ckj/sfv148
15. Vaglio A, Palmisano A, Alberici F, et al. Prednisone versus tamoxifen in patients with idiopathic retroperitoneal fibrosis: an open-label randomised
controlled trial. Lancet. 2011;378(9788):338-346. doi:10.1016/S0140-6736(11)60934-3
16. Scheel PJ, Feeley N. Retroperitoneal fibrosis: the clinical, laboratory, and radiographic presentation. Medicine. 2009;88(4):202-207. doi:10.1097/
MD.0b013e3181afc439
17. Liu H, Gao H, Zhao J-X, et al. Outcomes of retroperitoneal fibrosis-related hydronephrosis and its risk factors for poor prognosis: a multi-center
retrospective cohort study in Chinese patients. Front Med. 2024;11:1435870. doi:10.3389/fmed.2024.1435870
18. Fardet L, Féve B. Systemic glucocorticoid therapy: a review of its metabolic and cardiovascular adverse events. Drugs. 2014;74(15):1731-1745.
doi:10.1007/s40265-014-0282-9
19. Li JX, Cummins CL. Fresh insights into glucocorticoid-induced diabetes mellitus and new therapeutic directions. Nat Rev Endocrinol. 2022;18
(9):540-557. doi:10.1038/541574-022-00683-6
20. Liu H, Zhang G, Niu Y, et al. Retroperitoneal fibrosis: a clinical and outcome analysis of 58 cases and review of literature. Rheumatol Int. 2014;34
(12):1665-1670. doi:10.1007/s00296-014-3002-6
21. Vianello F, Romano Gargarella L, Cinetto F, et al. Usefulness of methotrexate in relapsing idiopathic retroperitoneal fibrosis. Clin Exp Rheumatol.
2023;41(7):1544-1547. doi:10.55563/clinexprheumatol/atxz15
22. 1lki FY, Bulbul E, Gultekin MH, et al. Comparison of laparoscopic and open ureterolysis for retroperitoneal fibrosis: results from a tertiary referral
center. J Endourol. 2022;36(11):1425-1430. doi:10.1089/end.2022.0135

o0

276 https: Pragmatic and Observational Research 2025:16


https://doi.org/10.1681/ASN.2015101110
https://doi.org/10.1053/j.ajkd.2009.04.019
https://doi.org/10.1136/annrheumdis-2013-203267
https://doi.org/10.1016/j.revmed.2013.02.002
https://doi.org/10.1053/j.ajkd.2019.04.020
https://doi.org/10.55563/clinexprheumatol/umzfau
https://doi.org/10.1080/03009742.2018.1497700
https://doi.org/10.1007/s10157-019-01759-w
https://doi.org/10.1016/j.ejim.2019.01.019
https://doi.org/10.1016/S0022-5347(05)64677-0
https://doi.org/10.4103/1319-2442.160226
https://doi.org/10.1053/j.ajkd.2007.02.268
https://doi.org/10.1093/ckj/sfv148
https://doi.org/10.1016/S0140-6736(11)60934-3
https://doi.org/10.1097/MD.0b013e3181afc439
https://doi.org/10.1097/MD.0b013e3181afc439
https://doi.org/10.3389/fmed.2024.1435870
https://doi.org/10.1007/s40265-014-0282-9
https://doi.org/10.1038/s41574-022-00683-6
https://doi.org/10.1007/s00296-014-3002-6
https://doi.org/10.55563/clinexprheumatol/atxzl5
https://doi.org/10.1089/end.2022.0135

Huang et al

23. Bozaci AC, Altan M, Haberal HB, et al. Outcomes of ureterolysis for primary retroperitoneal fibrosis: a single-center experience. Int J Urol.
2021;28(5):520-525. doi:10.1111/iju.14496

24. Huang Z, Liu Y, Xiao Y, et al. Idiopathic retroperitoneal fibrosis-related hydronephrosis: evaluation of comprehensive management and prediction
of inflammatory markers for stent-free outcomes. Int J Gen Med. 2025;18:113-121. doi:10.2147/1JGM.S490245

Pragmatic and Observational Research Dovepress

Taylor & Francis Group
Publish your work in this journal

Pragmatic and Observational Research is an international, peer-reviewed, open access journal that publishes data from studies designed to
reflect more closely medical interventions in real-world clinical practice compared with classical randomized controlled trials (RCTs). The

manuscript management system is completely online and includes a very quick and fair peer-review system. Visit http://www.dovepress.com/
testimonials.php to read real quotes from published authors.

Submit your manuscript here: http://www.dovepress.com/pragmatic-and-observational-research-journal

Pragmatic and Observational Research 2025:16 n X in u 277


https://doi.org/10.1111/iju.14496
https://doi.org/10.2147/IJGM.S490245
https://www.dovepress.com
http://www.dovepress.com/testimonials.php
http://www.dovepress.com/testimonials.php
https://www.facebook.com/DoveMedicalPress/
https://twitter.com/dovepress
https://www.linkedin.com/company/dove-medical-press
https://www.youtube.com/user/dovepress

	Introduction
	Method
	Study Design and Participants
	Examination and Data Collection
	Treatment
	Definitions
	Statistical Analysis

	Results
	Demographic and Clinical Characteristics at Baseline
	Relapse of IRF During Follow-Up
	Baseline Clinical Features Between Patients with and without Relapse
	Treatment Between Patients with and without Relapse
	Predictors of Relapse

	Discussion
	Data Sharing Statement
	Author Contributions
	Funding
	Disclosure

