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Abstract
Objective
Immunoglobulin G4-related disease (IgG4-RD) is a systemic fibroinflammatory condition that may affect any organ.
Prostatic involvement is uncommon and under-recognised. The presentation often mimics benign prostatic hyperplasia
or prostate carcinoma, causing diagnostic uncertainty. This systematic review synthesises evidence on 1gG4-related
prostatitis, focusing on clinical manifestations, diagnostic approaches, treatment, and outcomes.

Methods
Following PRISMA 2020 guidelines, PubMed, Scopus, Web of Science, and Ovid were searched from inception to
12 February 2025. Eligible studies included English-language case reports, case series, and observational studies
describing prostatic involvement in IgG4-RD. Data on demographics, clinical and laboratory findings, management,
and outcomes were extracted and analysed descriptively.

Results

Fifty studies reporting 66 cases were included. Median age was 64 years (range 20-82). Serum IgG4 concentrations

were elevated in most (median 832 mg/dL, range 5—4,500), while prostate-specific antigen (PSA) levels varied widely
(0.01-180 ng/mL). Multiorgan involvement occurred in 57.8%, isolated disease in 6.2%. Lower urinary tract symptoms
were most frequent (39.6%). Glucocorticoids, mainly prednisone, were the main therapy (69.2%), followed by surgery,

chiefly transurethral resection of the prostate. Complete and partial responses occurred in 50.9% and 43 .4%.
Treatment type correlated with outcome (y?=49.70; p<0.001). Malignancy (18.5%) was associated with higher
mortality (p=0.028).

Conclusion
1gG4-related prostatitis is a rare and likely under-recognised manifestation of IgG4-RD. Its overlap with benign
and malignant prostatic disorders delays diagnosis. Serum 1gG4 and PSA are unreliable markers of disease and
monitoring. Glucocorticoids remain first-line therapy, with surgery in obstructive cases. Multicentre studies are
needed to define prevalence, natural history, and optimal management.
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Introduction

Immunoglobulin  G4-related disease
(IgG4-RD) is a systemic fibroinflamma-
tory condition that may affect virtually
any organ system (1-4). It is charac-
terised histologically by mass-forming
lesions with storiform fibrosis, a dense
lymphoplasmacytic infiltrate rich in
IgG4-positive plasma cells, and often
elevated serum IgG4 concentrations
(2, 4-7). Since its recognition two dec-
ades ago, IgG4-RD has evolved from
a pancreas-centered entity to a unified
multisystem disorder with characteris-
tic clinical, radiological, and immuno-
pathological hallmarks (2, 8-11). Re-
cent work has refined its pathogenesis,
highlighting aberrant B-cell activation,
plasmablast expansion, and T-follicular
helper cell signaling as central drivers of
chronic fibroinflammation (2, 4-7, 12).
Prostatic involvement is uncommon
and has only recently been recognised
as part of the IgG4-RD spectrum (13-
16). Consequently, current knowledge
is largely derived from isolated case re-
ports and small case series (13-16). The
clinical presentation frequently mimics
benign prostatic hyperplasia (BPH) or
prostate carcinoma, rendering diagnosis
particularly challenging (15, 16). Histo-
pathological confirmation remains the
diagnostic gold standard, demonstrat-
ing the characteristic morphological
triad of storiform fibrosis, obliterative
phlebitis, and IgG4-rich plasma cell
infiltrates (4, 11, 13-16). Nevertheless,
awareness of this manifestation among
urologists, rheumatologists, and pathol-
ogists remains limited, and no standard-
ised diagnostic or management guide-
lines have been established (8, 9, 15).
Given the rarity of this condition and
the fragmented nature of available evi-
dence, a systematic review was under-
taken to synthesise current data on the
clinical features, diagnostic approach-
es, and therapeutic strategies of IgG4-
related prostatitis. The overarching aim
is to facilitate earlier recognition and
guide future research directions to im-
prove patient care and outcomes.

Methods

Search strategy and eligibility

This systematic review was conducted
in accordance with the Preferred Re-

porting Items for Systematic Reviews
and Meta-Analyses (PRISMA) 2020
guidelines. We considered English-
language reports of male patients with
prostatitis in the context of [gG4-related
disease. Eligible study types included
case reports, case series, observational,
and clinical studies. Reports involving
females, patients without prostatic in-
volvement, or lacking adequate clinical
or histopathologic detail were exclud-
ed. No further restrictions were applied
to the study design to maximise case
inclusion.

We systematically searched PubMed,
Scopus, Web of Science, and Ovid from
database inception until 12 February
2025, using combined MeSH/Emtree
and free-text search terms related to
‘IgG4-related disease’ and ‘prostatitis’.
Complete search strings are available in
the online supplementary material, Sup-
plementary Table S1. Two reviewers
independently screened titles and ab-
stracts, retrieved full texts of potentially
eligible studies, and resolved disagree-
ments by consensus. Reference lists of
included articles were also examined to
capture additional relevant studies.

Article selection and data extraction

A standardised extraction form was used
to record study characteristics, popula-
tion details, intervention parameters and
outcomes. Extracted variables included
author, publication year, study design,
patient age, duration of symptoms, uri-
nary and prostate-related symptoms,
diagnostic methods, serum IgG4 and
PSA values, follow-up duration, pres-
ence of BPH, coexistent malignancy,
other organ involvement, therapeutic
modalities, and response.

Statistical analysis

Continuous variables were inspected
for distribution (Shapiro-Wilk, Q-Q
plots) and summarised as median (IQR)
or mean + SD as appropriate. Given
skewed distributions for several vari-
ables (e.g. serum IgG4, PSA, disease
duration), group comparisons used non-
parametric tests (Kruskal-Wallis with
Dunn’s post-hoc test where applicable)
were used. Associations between con-
tinuous variables used Spearman’s Q;
binary-continuous associations used
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point-biserial correlation (Pearson’s r
with binary coding). Categorical vari-
ables were expressed as frequencies and
percentages and were compared using
%2 tests. Two-sided 0=0.05 defined sta-
tistical significance. Missing data were
handled by available-case analysis; the
denominator (n) was reported for each
analysis. All statistical analyses were
performed in R version 4.4.1.

Results

Study selection

The initial search yielded 702 re-
cords. After the removal of duplicates,
383 unique titles and abstracts were
screened, of which 220 full-text arti-
cles were assessed for eligibility. The
study selection process is detailed in the
PRISMA 2020 flow diagram (Fig. 1).
A total of 66 individual cases of IgG4-
related prostatitis were identified across
49 publications (Suppl. Table S2) (17-
62). Most were single-case reports,
with only two small series reporting =3
cases (13, 50, 53).

Disease characteristics

The median age at presentation was 64
years (range 20-82), with a mean of
61+14.3 years, indicating that IgG4-
related prostatitis predominantly af-
fects older men, although younger in-
dividuals have also been reported. The
duration of disease varied widely, with
a median of 18 months (range 1-96;
mean + SD = 23+22.3 months), reflect-
ing both acute and chronic courses.
The number of non-prostatic organs
involved ranged from O to 7, with a
median of 2 (interquartile range [IQR]
1-3.25). Most patients had involvement
of two to four organs (28/65; 43.1%),
while multiorgan disease (=2 organs)
was observed in 37 of 64 evaluable cas-
es (57.8%). Isolated prostatic disease
was uncommon, occurring in only 4 of
65 patients (6.2%). The demographics,
clinical features and outcomes across
isolated and multiorgan cases are avail-
able in Supplementary Table S3.
Serum IgG4 concentrations were el-
evated in most patients, with a median
value of 832 mg/dL (range 5-4,500;
mean + SD=982.8+814.5 mg/dL), al-
though several cases had values within
the normal range.
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Fig. 1. PRISMA flow diagram.

Prostate-specific antigen levels dem-
onstrated marked variability (median
1.5 ng/mL, range 0.01-180; mean +
SD=10+£32.5 ng/mL), often prompt-
ing initial suspicion of malignancy.
Follow-up information was available
for 32 patients, with a median duration
of 6 months (range 0-96; mean + S
=12+17.5 months), and only a minority
were followed beyond one year.

Because the distributions of disease
duration, serum IgG4 concentration,
and PSA levels were skewed, non-para-
metric analyses were applied. Spear-
man’s rank correlation revealed no
significant association between serum
IgG4 concentration and disease dura-
tion (o= -0.18, p=0.30), PSA level (o=
-0.05, p=0.81), or extent of multiorgan
involvement (0=0.08, p=0.54). When
patients were stratified by the number
of organs affected (0, 1,24, and 5-7),
IgG4 concentrations differed signifi-
cantly among groups (Kruskal-Wallis
test, p=0.01). Patients with extensive
multiorgan involvement (5-7 organs)
exhibited the highest IgG4 concentra-

tions (median 1,690 mg/dL [IQR 784]),
followed by those with intermediate
involvement (2—4 organs; median 836
mg/dL [IQR 891]) and single-organ dis-
ease (median 980.5 mg/dL [IQR 822]),
suggesting a non-linear relationship
between IgG4 level and disease extent.

Prostate-related symptoms

Among the 65 patients included, 33
(50.8%) reported at least one prostate-
related symptom, whereas 20 (30.8%)
were asymptomatic; information was
unavailable for 12 patients (18.5%). De-
tailed symptom data were available for
53 individuals. The most frequent pres-
entation was lower urinary tract symp-
toms (LUTS), occurring in 21 patients
(39.6%). Other reported complaints
included urinary hesitancy or dysuria
(each 11.3%), urinary retention (9.4%),
urinary frequency (9.4%), abdominal
pain (11.3%), and nocturia (5.7%).

Benign prostatic hyperplasia
and malignancy
Benign prostatic hyperplasia (BPH)
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was reported in 13 of 65 patients
(20.0%), while 41 patients (63.1%) had
no evidence of BPH; data were missing
for 11 patients (16.9%). Malignancy
was identified in 12 patients (18.5%).
Prostate adenocarcinoma (PAD) was
the most frequent diagnosis (3/12;
25%). Other reported malignancies in-
cluded lymphoma (e.g. diffuse large B-
cell lymphoma), metastatic PAD, blad-
der carcinoma, rectal neuroendocrine
tumour, gastric carcinoma, and Castle-
man disease, each representing a single
case (8.3%).

Treatment and outcome

Treatment information was available
for 61 patients. Glucocorticoid thera-
py, predominantly prednisone, was the
most frequently used approach (45/61;
69.2%). Additional immunosuppres-
sive agents were reported in selected
cases, most often in combination with
corticosteroids, including methotrexate
(4/61; 6.6%), rituximab (3/61; 4.9%),
azathioprine (2/61; 3.3%), cyclophos-
phamide (2/61; 3.3%), and mycopheno-
late mofetil (1/61; 1.6%). Surgical man-
agement was also undertaken in several
patients, comprising transurethral re-
section of the prostate (TURP, n=10),
suprapubic prostatectomy (n=1), and
radical prostatectomy (n=1). Rare in-
terventions included dupilumab in one
patient and R-CHOP chemotherapy in
a patient with concomitant lymphoma.
Clinical outcomes were available for 53
of 65 patients (81.5%). Among those
with evaluable data, complete response
(CR) occurred in 27 cases (50.9%), par-
tial response (PR) in 23 (43.4%), and
death in 3 (5.7%). The distribution of
outcomes by treatment modality is sum-
marised in Table I, showing that clinical
response varied significantly according
to therapy received (p<0.001). Com-
plete response was most frequently
observed in patients treated with gluco-
corticoids or by surgical intervention,
whereas those receiving chemotherapy
alone or lack of immunosuppressive
treatment demonstrated limited im-
provement or poor outcomes.

We next evaluated whether the pres-
ence of malignancy influenced clinical
outcomes. Point-biserial correlation
analysis demonstrated a moderate pos-

Table I. Distribution of outcomes across treatment categories.

Treatment category Complete Partial Death Missing
response response outcome
(CR) (PR)
Immunosuppressive only 13 19 1 5
Invasive only 10 0 0 0
Immunosuppressive + chemotherapy 3 2 0 1
Immunosuppressive + invasive 1 0 0 0
Chemotherapy only 0 1 0 0
Chemotherapy + invasive 0 1 0 0
No treatment 0 0 2 6

CR: complete response; PR: partial response.

tive association between malignancy
and death (r=0.27, p=0.028) and a
moderate negative association between
malignancy and complete response (r=
-0.24, p=0.054). A chi-square test fur-
ther confirmed a significant relationship
between malignancy status and out-
come distribution (¥* = 9.83, p=0.020),
with patients with cancer less likely to
achieve complete response and more
likely to experience death than those
without malignancy.

To explore whether disease extent in-
fluenced outcomes, patients were strati-
fied according to the number of non-
prostatic organs involved (0, 1, 2-4,
and 5-7). The distribution of outcomes
differed significantly across these cat-
egories (y? =13.16, df = 6, p=0.041).
Deaths occurred only among patients
with isolated prostatic disease (n=1)
and those with extensive multiorgan in-
volvement (5-7 organs, n=2), whereas
no deaths were reported in patients with
limited systemic disease (1—4 organs).
Complete and partial responses were
observed across all categories. This
pattern suggests a biphasic risk distri-
bution, with poorer outcomes at both
extremes — likely reflecting unrecog-
nised systemic disease in isolated cases
and greater inflammatory or fibrotic
burden in those with widespread organ
involvement.

Discussion

IgG4-related disease (IgG4-RD) is a
systemic fibroinflammatory disorder
characterised by tumefactive lesions,
a dense lymphoplasmacytic infiltrate
rich in IgG4-positive plasma cells,
and storiform fibrosis (2, 4, 11, 12).
Although first recognised more than
a decade ago, prostatic involvement

remains one of its least explored and
most  under-recognised  manifesta-
tions (8, 10, 11, 63). Emerging work
in IgG4-RD implicates aberrant B-cell
activation with expansion of circulat-
ing plasmablasts, T-follicular helper
cell signalling, and profibrotic stromal
activation as central drivers of disease
(2, 5-7, 11, 12). Prostatic involve-
ment may reflect chemokine-mediated
homing of plasmablasts to glandular
stromal niches, with subsequent im-
mune-fibroblast crosstalk promoting
storiform fibrosis and mass-forming
lesions. The frequent coexistence of
other exocrine-gland phenotypes (e.g.
pancreas, salivary glands) in affected
patients supports the concept of shared
tissue tropism and microenvironmental
cues that favour IgG4-rich lymphop-
lasmacytic infiltration in the prostate.
While specific autoantigens remain to
be defined, these mechanisms provide
a biologically plausible framework for
the prostate-predominant presentations
observed in this review (2, 5-7, 11, 12).
The rarity of IgG4-related prostatitis,
its frequent overlap with benign pros-
tatic hyperplasia (BPH) and prostate
cancer, and the lack of disease-specific
biomarkers contribute to diagnostic de-
lays and underdiagnosis (13-16). This
systematic review addresses an unex-
plored aspect of the IgG4-RD spectrum
by consolidating all published evidence
on IgG4-related prostatitis, offering a
unified description of its systemic asso-
ciations, clinical features, and treatment
outcomes.

This systematic review of 66 cases
from 49 studies represents the most
comprehensive synthesis to date. The
disease predominantly affects older
men (median age 64 years) — the same
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demographic at risk for BPH and pros-
tate cancer — making clinical distinction
particularly challenging (64-66). The
median delay of 18 months from symp-
tom onset to diagnosis reflects both the
indolent course and low clinical aware-
ness of this entity (11, 12).
Prostate-specific antigen (PSA) levels
were highly variable (0.01-180 ng/mL)
and did not correlate with serum IgG4
levels or disease duration, confirm-
ing that PSA is an unreliable disease
marker. In clinical practice, elevated
PSA often prompts investigations for
BPH or malignancy; however, in IgG4-
related prostatitis, such elevations may
reflect inflammatory or fibrotic activity
rather than neoplasia (13-16). The fre-
quent occurrence of lower urinary tract
symptoms (LUTS) — the predominant
presenting feature — further complicates
differentiation, as these symptoms are
non-specific and overlap extensively
with those of other prostatic conditions
(13-16, 65).

Our review reaffirms that IgG4-related
prostatitis is most commonly a manifes-
tation of systemic IgG4-RD, rather than
a prostate-limited disease (3, 4, 8, 10,
63). More than half of reported patients
(57.8%) had multiorgan involvement,
while only 6.2% had disease confined
solely to the prostate. This distribution is
consistent with prior reports suggesting
that isolated prostatic IgG4 involvement
is exceptional; for instance, Yoshimura
et al. first described such involvement in
the setting of autoimmune pancreatitis
(14). Clinicians suspecting [gG4-related
prostatitis should routinely assess for
associated pancreatic, renal, retroperito-
neal, salivary, and biliary disease, in line
with typical IgG4-RD phenotypes such
as autoimmune pancreatitis or retroperi-
toneal fibrosis (12-14).

We observed a wide range of serum
IgG4 concentrations (54,500 mg/dL),
illustrating the heterogeneity of sys-
temic involvement. Cases with exten-
sive organ involvement (5-7 organs)
had notably higher median IgG4 con-
centrations (1,690 mg/dL), consist-
ent with the notion that elevated IgG4
levels often parallel disease burden (2,
11, 12, 63). However, the relationship
was not linear: patients with intermedi-
ate multiorgan disease sometimes had
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lower values than those with fewer or-
gans involved. This mirrors findings in
other IgG4-RD phenotypes, in which
serum IgG4 correlates imperfectly
with disease severity and is limited as
a monitoring biomarker (8, 11, 12, 63).
Therefore, while elevated serum IgG4
remains a supportive diagnostic tool, its
utility for stratifying severity or track-
ing response is constrained in the pro-
static context.

Therapeutic outcomes varied sig-
nificantly across treatment modalities
(p<0.001). Corticosteroids — predomi-
nantly prednisone — were the mainstay
of therapy (used in 69.2% of cases)
and generally produced favourable re-
sponses, reaffirming their status as first-
line treatment in IgG4-RD (8, 11, 67).
These results are consistent with broad-
er experience in IgG4-related pancrea-
titis, sialadenitis, and retroperitoneal
fibrosis, where glucocorticoids rapidly
induce clinical and radiological im-
provement in most patients (8, 63, 67).
Relapse, however, remains common in
systemic disease after tapering or dis-
continuation, underscoring the need for
individualised maintenance strategies
(8,67).

By contrast, outcomes among patients
treated with combined immunosup-
pressive or chemotherapeutic regimens
were heterogeneous. Evidence from
other organ-specific IgG4-RD mani-
festations indicates that steroid-sparing
immunosuppressants (e.g. azathioprine,
methotrexate, mycophenolate mofetil)
or B-cell-depleting therapy with rituxi-
mab can be considered in recurrent, re-
fractory, or multiorgan disease (8, 67).
Whether such strategies are beneficial
in IgG4-related prostatitis remains to be
determined through prospective, multi-
centre studies.

A notable observation in this review
was the excellent local outcomes re-
ported after surgical intervention, pri-
marily transurethral resection of the
prostate (TURP). All 10 patients treated
with surgery alone achieved complete
resolution of urinary symptoms and
histologically confirmed clearance of
the prostatic lesion during follow-up. In
such cases, surgery may provide both
diagnostic confirmation and effective
local disease control by removing the

fibroinflammatory tissue mass responsi-
ble for obstruction. However, given that
IgG4-RD is a systemic immune-mediat-
ed condition, surgical resection cannot
prevent disease activity or recurrence in
other organs. Therefore, even after pros-
tate removal, ongoing clinical and sero-
logical surveillance remains warranted
to monitor for systemic relapse.

The clinical profile we observed —
males, older age, steroid responsive-
ness, and variable biomarker perfor-
mance — aligns with broader IgG4-RD
experience while also underscoring
organ-specific heterogeneity (60). For
example, IgG4-related hypophysitis
(pituitary) often presents with endo-
crine deficits and mass-effect on MRI,
whereas IgG4-related thyroid disease
can resemble Hashimoto thyroiditis or
Riedel-type fibroinflammation; both
entities share steroid responsiveness
but rely on different organ-specific in-
vestigations (68-71). By contrast, pro-
static disease predominantly manifests
with lower urinary tract obstruction
and fluctuating PSA, a marker that cor-
relates poorly with disease activity.
These contrasts emphasise the need for
phenotype-tailored diagnostic pathways
within a unified IgG4-RD framework
(8,11,63).

Malignancy was identified in 18.5%
of patients, and its presence correlated
with poorer outcomes. Previous reports
have similarly documented an increased
risk of synchronous or metachronous
malignancies in [gG4-RD, although the
causal relationship remains uncertain
(72-74). Deaths occurred only in pa-
tients with either isolated prostatic dis-
ease or extensive multiorgan involve-
ment, suggesting a biphasic risk pattern
— likely reflecting delayed recognition
in localised disease and higher systemic
burden in disseminated forms.

Imaging plays a supportive yet essen-
tial role in the diagnostic evaluation of
IgG4-related prostatitis (23, 27, 36, 41,
47, 75). Multiparametric MRI and CT
are the most commonly used modali-
ties and may reveal diffuse gland en-
largement or focal lesions mimicking
carcinoma (27, 46). FDG-PET/CT can
identify hypermetabolic prostatic le-
sions and, crucially, detect synchronous
involvement of other organs — particu-
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larly the pancreas, kidneys, or retrop-
eritoneum — helping establish systemic
disease (23, 24, 47, 51, 75). However,
radiologic features are not pathogno-
monic and frequently overlap with
BPH, chronic prostatitis, or malignancy
(35, 76). In practical terms, in patients
with obstructive urinary symptoms and
variable PSA, multiparametric pros-
tate MRI helps define focal vs diffuse
involvement and exclude frank carci-
noma; when IgG4-RD is suspected,
FDG-PET/CT is useful to detect mul-
tiorgan disease and to direct biopsy to
the most accessible, diagnostically in-
formative site. Because radiologic ap-
pearances are not pathognomonic, his-
topathology remains definitive, and im-
aging should be interpreted in concert
with serology and tissue findings (47,
75-77). Standardised imaging protocols
and longitudinal imaging follow-up re-
main unmet needs in this field.

Several limitations of this review must
be acknowledged. First, publication
bias is inherent: case reports and small
series are more likely to describe atypi-
cal or severe presentations. Second,
the retrospective nature of the included
studies and variable quality of report-
ing led to incomplete datasets for sev-
eral parameters, reducing the strength
of correlative analyses. Third, diag-
nostic inconsistency — stemming from
evolving definitions, heterogeneous
histopathologic criteria, and lack of
standardised imaging — may limit com-
parability. Fourth, treatment heteroge-
neity (variations in steroid dose, use
of adjunct immunosuppressants, and
timing of surgical intervention) compli-
cates evaluation of therapeutic efficacy.
Finally, the short median follow-up (6
months) precludes conclusions regard-
ing relapse risk or long-term outcomes.

Conclusion

IgG4-related prostatitis is a rare, under-
recognised manifestation of systemic
IgG4-related disease that predominant-
ly affects older men — an age group al-
ready at risk for benign prostatic hyper-
plasia and prostate cancer. Its chronic,
indolent course and overlapping clini-
cal and laboratory features complicate
diagnosis, necessitating a high index of
suspicion and thorough systemic evalu-

ation. Serum IgG4 levels and imaging
findings are supportive but not diagnos-
tic, making histopathology essential.
Glucocorticoid therapy remains the
cornerstone of management, with sur-
gical intervention reserved for select-
ed cases presenting with obstruction.
While treatment outcomes are gener-
ally favourable, vigilance for relapse
and malignancy is warranted. These
findings highlight the need for stand-
ardised diagnostic criteria, longitudinal
follow-up, and collaborative multicen-
tre research to refine management and
improve recognition of this uncommon
but clinically significant condition.
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