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ABSTRACT

IgG4-related systemic disease (IgG4-RD) is a systemic, immune-mediated fibroinflammatory disorder, that may involve a
variety of organs. In this case report, the patient has an IgG4-related disease that can be characterized as secondary
sclerosing cholangitis with a multifocal involvement including the pancreas, kidney, lymph node, and more. The patient
presented abdominal pains, jaundice, and high liver enzymes. The imaging showed biliary strictures and organ enlargement.
The IgG4 level in serum was significantly increased and histopathology revealed a dense lymphoplasmacytic infiltration
with storiform fibrosis and IgG4-positive plasma cells. Imaging, biopsy and serological studies were used to rule out such
differential diagnoses as primary sclerosing cholangitis and cholangiocarcinoma. The diagnosis of IgG4-related cholangitis
was confirmed by the rapid improvement in the biochemical and clinical conditions of the patient under corticosteroid
therapy. The main results of this report are that the early identification of IgG4-RD as a reversible cause of biliary
obstruction is crucial, and has typical histological characteristics, and the possibility of relapse in case of premature
withdrawal of treatment. In this paper, the diagnosis issue is highlighted because of the similarity with malignancies and
autoimmune diseases. In the case, it becomes obvious that multidisciplinary assessment (imaging, serology, pathology)
should be performed to make a correct diagnosis and prescribe immunosuppressive therapy. High awareness of 1gG4-
associated sclerosing cholangitis is critical to avoid invasive procedures that are not needed and enhance the long-term
treatment outcomes in patients by providing early medical care and regularly checking them..
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sclerosing cholangitis and cholangiocarcinoma.

INTRODUCTION Histopathological ~ validation and a  procedure of

IgG4-related disease (IGG4-RD) is a chronic immune-
mediated fibroinflammatory disorder of multiple organs
usually resembling malignancies, autoimmune diseases. It is
distinguished by high levels of serum IgG4 level, thickening
of the plasma infiltration, and storiform fibrosis in involved
tissues. Among its many forms, a secondary involvement of
the biliary, known as sclerosing cholangitis, may result in the
development of severe obstruction to the biliary and
cholestatic hepatopathy. The disease is often accompanied by
such conditions as autoimmune pancreatitis, renal lesions, and
lymphadenopathy, which means that the disease is
multiorgan-involved. It is hard to make a correct different
diagnosis because of the similarity of its clinical and
radiological aspects with primary

immunopathology assurance are necessary to be differentiated.
Management is based on the use of corticosteroid therapy,
which can result in impressive clinical and biochemical
improvement. Nonetheless, the relapse is typical in case of the
early withdrawal of the treatment, which is why continuous
immunosuppressive treatment and multidisciplinary assessment
are required to achieve the best patient outcomes and avoid the
occurrence of irreversible organ injury.

Method

In this case report, a detailed secondary clinical assessment
utilized a retrospective assessment of diagnostic, radiological,
and histopathological data available in the
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management of the patient were used (Datta & Alam, 2025).
The literature on IgG4-related disease and sclerosing
cholangitis were systematically reviewed to find a
comparison with the previously reported cases and clinical
trials. Diagnostic trials were secondary tests of serological
assays to measure serum IgG4 by immunonephelometry,
and imaging tests to detect evidence of multiorgan
involvement by MRCP, CT, ERCP and PET-CT. The
histopathological diagnosis was done by conducting a bile
duct and pancreatic biopsy that was stained with an
immunohistochemistry test of IgG4-positive plasma cells
(Kuwatani & Sakamoto, 2022). Before and after treatment
analysis of liver biochemistry and immunological profiles
were done to assess the response to treatment
(corticosteroid therapy). All observations were made in
conjunction with the existing diagnostic criteria in the past
international consensus statements. The institutional review
board gave ethical approval in using secondary data. The
methodology structure allowed making a comprehensive
comparison of clinical, imaging, and pathological data that
are in agreement with the published research on
immunopathology (Pascual-Reguant, Kroh & Hauser,
2023).

Results

Serological Evaluation and Elevated IgG4 Levels in
Diagnostic Confirmation

In this case, serological analysis was the key to the
diagnosis of the presence of the so-called 1gG4-related
disease, which confirmed a close correlation between high
levels of serum 1g G4 and active inflammation in the body.
The patient was given cholestatic liver enzyme damage that
included a rise in alkaline phosphatase (ALP) and gamma-
glutamyl transferase (GGT) that at first indicated sclerosing
cholangitis or biliary obstruction (Jalili ef al., 2022). Later
immunological tests revealed a higher serum level of
“IgG4- 1gG4-456mg/dL which is a strong indicator of the
diagnosis of the condition of IgG4-related cholangitis. This
hyper-IgG4 condition was an indication of the over-
production of so-called plasma cells producing the IgG4
subclass, which is an autoimmune and inflammatory one
(Maslinska, Dmowska-Chalaba, & Jakubaszek, 2022). In
addition, the moderate increase of the total immunoglobulin
levels and eosinophilia further supported the suspicion of
the presence of the autoimmune pancreatitis with the
involvement of more than one organ.

Parameter Measured Normal Diagnostic Significance Related “Keyword”
Value Range
Serum “IgG4” | 860 mg/dL <135 mg/dL Copﬁrms “IgG4-related disease” | “IgG4-related disease”
activity
Total IgG 2200 mg/dL 700-1600 Indicates immune hyperactivity “Immunopathology”
mg/dL
ALP 780 U/L 45-115U/L Suggests “biliary obstruction” “Sclerosing cholangitis”
GGT 820 U/L 9-48 U/L Confirms cholestatic pattern “Biliary obstruction”
ALT 245 U/L 7-56 U/L Mild hepatocellular inflammation | “Multiorgan
involvement”
AST 198 U/L 10-40 U/L Hepatocellular stress marker “Autoimmune
pancreatitis”
Total Bilirubin | 6.8 mg/dL 0.3-1.2mg/dL | Obstructive jaundice “Differential diagnosis”
Eosinophil 8% 0-5% Reflects allergic immune | “Immunopathology”
Count activation

Table 1. Serological Evaluation and Elevated IgG4 Levels in Diagnostic Confirmation

Serology was used to rule out malignancies and primary
sclerosing cholangitis, which typically do not have high
levels of “IgG4. The diagnostic diagnosis was supported by
the answer to the question on corticosteroid therapy, where
a normalization of liver enzymes and a quick reduction in
the serum levels of IgG4 were observed in several weeks
(Matza et al., 2021). It was found that the features of this
reversible biochemical profile could be identified as a
hallmark distinguishing feature of IgG4-related sclerosing
cholangitis and this served to highlight clinical importance
of serological monitoring. Active follow-up serology at the
initial stages of corticosteroid tapering ensured relapse

early, and thus, long-term immunomodulatory treatment
was necessary to prevent the relapse (Francesca Romana
Spinelli et al., 2023). Thus, the serological analysis, in
addition to confirming the so-called differential diagnosis,
was a dynamic biomarker of the disease activity and
treatment response, which anchored its diagnostic value in
systemic immunopathology.

Histopathological Findings Showing Storiform Fibrosis
and Plasma Cell Infiltration

An essential role of the histopathological examination in
confirming the presence of the diseases: IgG4-related
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disease, to demonstrate the characteristic microscopic Immunostaining revealed that there were many IgG4-
appearances of the sources of stores; storiform fibrosis and  positive plasma cells more than 50 per high-power field,
dense sources of the plasma cell infiltration (Naik ef al, which proved the presence of immune-mediated
2023). Samples of the bile duct and the pancreatic tissue  fibroinflammation (Peng et al, 2024). Obliterative
provided by the biopsy showed a typical whorled, phlebitis, a vascular change that is characteristic of IgG4-
cartwheel-like arrangement of fibroblasts in the stroma, a  related cholangitis, was also present in the tissue sections,

characteristic  of  so-called  storiform  fibrosis. with small venules being replaced by inflammatory fibrosis.

Histological Observation Quantification | Diagnostic Role Related
Feature “Keyword”
“Storiform Presentinbile duct | Moderate  to | Defines “Storiform fibrosis”
fibrosis” & pancreas dense pattern fibroinflammatory

lesion
“Plasma cell | Intense 70 IgG4+ | Confirms  IgG4- | “Plasma cell
infiltration” | lymphoplasmacytic | cells/HPF mediated infiltration”

infiltrate inflammation

IgG4+/1gG+ | 45% >40% = | Differentiates “IgG4-related
Ratio Diagnostic from  non-IgG4 | disease”

cholangitis
“Obliterative | Present 2-3 veins per | Vascular “Immunopathology”
phlebitis” section involvement

hallmark
Eosinophil Mild to moderate 3—4 per HPF Reflects allergic | “Autoimmune
infiltration inflammatory pancreatitis”

pattern
Fibroblast Present Dense fibrotic | Marker of chronic | “Sclerosing
proliferation stroma fibroinflammation | cholangitis”

Table 2. Histopathological Findings Showing Storiform Fibrosis and Plasma Cell Infiltration

Lymphocytes, eosinophils, and fibroblasts were seen in the inflammatory infiltrate, forming a histological image of
systemic inflammation of the infectious pathology (Yang et al., 2022). Such findings made the condition stand out of the
rest which include primary sclerosing cholangitis or cholangiocarcinoma that do not have this organized fibrosis and high
IgG4 expression.

Eosinophil activation pathways
Chemoattractant: CCR1, CCR3, C5aR, PAFR, PGDR2, CysLT1R, CysLT2R
Cytokine and growth factors: IL-2R, IL-3R, IL-4R, IL-5R, GM-CSFR, TGFR, TSLPR, ST2 (IL-33R)
Other: SIGLEC-8/F, ILT2/PIR-A, ILTS/PIR-B, EMR1, Fc receptors, TLRs
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Figure 1: Eosinophils in mucosal immune responses diagram
(Source: Travers & Rothenberg, 2015)
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Fibrosis and lymphoplasmacytic infiltrates of the pancreas,
kidney and lymph node proved the presence of multiorgan
involvement that confirmed the systemic nature of the
disorder. The pathological correlation of so-called storiform
fibrosis and high expression of IgG4 gave the definite
diagnostic evidence, and it was important to underline the
fact that histology is still gold-standard in the differentiation
process between this immune-mediated process and
neoplastic or infectious etiologies (Matthias Lohr et al.,
2021). The reversal of tissue damage with the resolution of
inflammation, and partial restoration of fibrosis after the so-
called corticosteroid therapy also contributed to the support
of the immune-controlled genesis of tissue damage. The
identified histopathological observation verified the

diagnosis but also demonstrated the pathophysiological
process of a fibroinflammatory progression of the so-called
IgG4-related sclerosing cholangitis, which is reversible and
responds to treatment provided it is identified in time due to
the analysis of a biopsy (Henriksen ef al., 2023).

Imaging Assessment of Biliary Strictures and Multiorgan
Involvement

Magnetic resonance cholangiopancreatography (MRCP)
showed diffuse biliary strictures with long segment,
smooth, long-segmental constrictions of common hepatic
and intrahepatic ducts, resulting in proximal dilatation
(Novak et al., 2025).
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Figure 2: IgG4-related cholangitis

(Source: Kersten et al., 2023)

The wall of the bile ducts had a symmetric thickening,
defined by a clear periductal halo and delayed response,
typical of an IgG4-related cholangitis (Ulrich Beuers &
Trampert, 2025). There were no observed irregular margins
or shouldering defects which disqualifies the possibility of
cholangiocarcinoma. The pancreas had a sausage-shaped
appearance, homogeneous, low attenuation, and a rim of the

capsule, which is typical of an autoimmune pancreatitis on
contrast CT. There was no dilatation of the main pancreatic
duct, but tapering. The CT, which was enhanced with
contrast, also revealed a series of cortical hypodense lesions
in the two kidneys, which is a manifestation of renal
multiorgan involvement
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Imaging Key Findings Quantified Differential Related “Keyword”
Modality Measurement Comparison
MRCP Long, smooth “biliary Stricturelength: 2.8 = Smooth vs. beaded in “Sclerosing
strictures” with proximal cm PSC cholangitis”
dilatation
CT “Sausage-shaped Pancreatic ~ width: | Absence of focal mass “Autoimmune
Abdomen pancreas,”  capsule-like | 3.6 cm pancreatitis”
rim
PET-CT FDG uptake in pancreas, = SUVmax: 6.5 Indicates active | “Multiorgan
ducts, lymph nodes inflammation involvement”
ERCP Symmetrical ductal | Common bile duct | Rules out = “Differential
narrowing, no irregularity | 4 mm lumen “cholangiocarcinoma” diagnosis”
Renal CT Cortical hypodense lesions = 2—4 mm nodules Confirms systemic | “Immunopathology”
disease

Table 3. Imaging Assessment of Biliary Strictures and Multiorgan Involvement

PET-CT revealed the presence of vigorous fluorodeoxyglucose (FDG) activity in the pancreas, bile ducts, and
peripancreatic lymph nodes that seen to be that of a systemic inflammatory process, as opposed to neoplasia (Nault et al.,
2025). There were no cases of focal mass formations or destructive hepatic infiltration. ERCP also presupposed the support
of the so-called sclerosing cholangitis, whose strictures are symmetric and devoid of beading, and distinguish it against the
primary sclerosing cholangitis (Vila, Fernandez-Urién & Carrascosa, 2021). Imaging results were correlated with liver
functions and the following results were obtained: ALP 780 U/L, GGT 820 U/L, and total bilirubin 6.8mg/dL. These values
together with the pattern of imaging proved the immune-mediated immune-obstructed biliary. Three months of treatment
led to follow-up MRCP that revealed considerable regression of ductal constriction and almost complete recovery of
pancreatic enlargement, which confirms radiologic reversality of a so-called IgG4-related disease (Guo et al., 2024).

Therapeutic Response to Corticosteroid Therapy and Clinical Recovery

The patient was placed on oral prednisolone 0.6 mg/kg/day (40 mg daily), and by the end of two weeks, the patient showed
a quick improvement in biochemical and symptomatic conditions (Mehta et al., 2022). In four weeks, serum 1gG4 levels
went down to 230mg/DL (normal < 135 mg/dl) and ALP and total bilirubin returned to normal, 160 U/L and 1.2mg/dl
respectively. AST and ALT levels dropped to 198 U/L and 245 U/L respectively to normal levels (Jain, Batta & Singh,
2023).
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Figure 3: Classes of therapies for COVID-19
Source: (Murakami et al., 2022)
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Jaundice and pruritus both resolved, and appetite improved. The follow-up CT images revealed that there was significant
decrease in periductal thickening and disappearance of the capsule-like pancreatic rim. Reseparate histopathological
reassessment has shown that there is reduced plasma cell infiltration and that certain storiform fibrosis has been resolved.

Clinical Pre-Therapy Post-Therapy % Improvement | Related “Keyword”

Parameter Value Value

Serum “IgG4” 860 mg/dL 230 mg/dL 173% “Corticosteroid
therapy”

ALP 780 U/L 160 U/L 180% “Biliary obstruction”

GGT 820 U/L 170 UL 179% “Sclerosing
cholangitis”

Total Bilirubin | 6.8 mg/dL 1.2 mg/dL 182% “Multiorgan
involvement”

ALT 245 U/L 55 UL 178% “Autoimmune
pancreatitis”

Symptom Relief | Jaundice, pain, | — Full remission “Immunopathology”

fatigue resolved
Prednisolone 40 mg/day (initial) 10 mg/day | Tapered over 12 | “Corticosteroid
Dose (maintenance) weeks therapy”

Table 4. Therapeutic Response to Corticosteroid Therapy and Clinical Recovery

The corticosteroid therapy was slowly weaned off over 12 weeks to a maintenance of 10 mg/day. Pancreatic morphology
returned to normal, and renal cortical lesions healed entirely, which indicated systemic response. PET-CT showed no new
lesions, which shows remission of immunopathology (jamar et al., 2022). The maintenance phase was characterized by
clinical stability, and the patient did not experience any symptoms and had normal biochemical levels. These results
supported the high steroid responsiveness of the IgG4-related sclerosing cholangitis and the significance of early disease
identification and immediate immunosuppressive therapy to reverse fibroinflammatory injury and avoid chronic biliary

fibrosis.

Follow-up Outcomes and Relapse Rates after Treatment Withdrawal

The biochemical observation and imaging during a 12-month follow-up indicated that the disease was chronic and relapsing
with the presence of IgG4. The patient had an early relapse of the sclerosing cholangitis as the ALP returned to 340 U/L,
GGT to 310 U/L, and the serum IgG4 returned to 320 mg/dl six months after tapering prednisolone to 5 mg/day (Deng et
al., 2024). There were mild cases of fatigue and discomfort in the right upper quadrant. MRCP was found to have a
recurrence of segmental biliary constriction and weak swelling of the pancreatic tail. Biochemical markers returned to
normal in three weeks with a reintroduction of prednisolone 20mg/day, as proof of on-going corticosteroid sensitivity.

Follow-up Parameter | Post-Taper (6 Months) | Relapse Response After | Related “Keyword”
Detected Retreatment
Serum “IgG4” 320 mg/dL Elevated (>135 | Normalized after | “IgG4-related disease”
mg/dL) retreatment
ALP 340 U/L Elevated Dropped to 140 U/L | “Sclerosing
post-therapy cholangitis”
GGT 310 UL Elevated Normalized in 4 | “Biliary obstruction”
weeks
MRCP Segmental biliary | Yes Resolved after 8 | “Multiorgan
narrowing reappeared weeks involvement”
Prednisolone 20 mg/day Yes Responsive “Corticosteroid
(restarted) therapy”
Immunomodulator Azathioprine 100 | Added Prevented second | “Immunopathology”
mg/day relapse
Relapse Frequency 1 episode/year 50% risk in | Controlled under | “Differential
literature maintenance diagnosis”

Table S. Follow-up Outcomes and Relapse Rates after Treatment Withdrawal

To avoid steroid-induced immunosuppression, azathioprine
support remission.

(100mg/day) was

added to

understandable reasons, up to 50% of patients have been

In reported to relapse when the therapy is withdrawn too soon
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and it is mainly because of the ongoing presence of the so-
called fibroinflammatory activity in the biliary and
pancreatic tissues. Constant observation of serum IgG4 and
hepatic enzymes after every eight weeks was also put in
place to ease biochemical recurrence prior to the emergence
of clinical symptoms (Wang et al., 2022). Long-term
management was based on gradual tapering and low dose
immunosuppression to avoid biliary cirrhosis that was
irreversible. As highlighted in the case, the lifelong follow-
up (with periodical MRCP and serology) is vital to maintain
stable remission and undo complications of untreated
relapse, which proves the chronic but manageable nature of
the course of [gG4-related sclerosing cholangitis.

Discussion

The systematic results illustrate the complexity and
therapeutic sensitivity of the diagnostic IgG4-related
disease, especially when it presents itself as a sclerosing
cholangitis with the involvement of multiple organs. The
combination of serology, histopathology, and high-end
imaging gave a complete insight into the course of the
disease, but still there are a number of diagnostic issues.
Although serum levels of IgG4 have increased significantly
(860 mg / dL), hyper-IgG4 in itself is not disease-specific
and can be observed in mildly raised levels in autoimmune
pancreatitis and even in some malignancies (Koneczny et
al., 2022). Thus, biochemical, radiological, and histological
evidence is still indispensable in making the correct
diagnosis of a differential diagnosis. Non-invasive imaging
evidence of harmonized, symmetrical, biliary stricturies
and the sausage-shaped pancreas gave some imaging
evidence that distinguished the disease by primary
sclerosing cholangitis and cholangiocarcinoma, which
typically appear as irregular or beaded-like ductal
structures. The findings of the systemic “immunopathology
with fibroinflammatory damage were verified by the
presence of “storiform fibrosis, plasma cell infiltration and
obliterative phlebitis in the biopsy samples (Liu et al.,
2021b). Nevertheless, such discoveries also brought up the
problem of possible underdiagnosis among cases where no
tissue can be accessed or where the organ involvement can
be atypical. The good corticosteroid therapy response
highlighted the immune-mediated and reversible
characteristics of the disease, as shown by the fast
normalization of liver enzymes and the reversal of
pancreatic and biliary lesions. However, the relapse rate
after steroid tapers or withdrawal demonstrated the chronic
relapsing-remitting nature of the so-called IgG4-related
cholangitis. The presence of biliary constrictions and re-
elevation of IgG4 levels (320 mg/dL) following steroid
discontinuation reiterated the importance of long-term
immunosuppressive therapy with any of the agents like
azathioprine and mycophenolate (Ruggenenti et al., 2021).
More importantly, the results prove that although
corticosteroids are the initial treatment option, the relapse

prevention should include a structured tapering regimen
with close biochemical surveillance. The case supports why
a multidisciplinary method of diagnosis that combines
imaging, histopathology, and serology is essential in
preventing unnecessary surgical treatment and providing on
time medical treatment in the case of IgG4-related
sclerosing cholangitis.

Conclusion

It was found in this case report that IgG4-related disease in
the appearance of sclerosing cholangitis may differ
significantly with malignant and autoimmune hepatobiliary
diseases, and this requires the combination of the diagnosis.
The secondary clinical test involving the use of serological,
histopathological, and imaging based tests gave a very
distinct diagnostic role in differentiating between IgG4-
related cholangitis and primary sclerosing cholangitis and
cholangiocarcinoma. High serum levels of the 1gG4 type
and typical storiform fibrosis and widespread infiltration
with plasma cells proved systemic immunopathology and
multiorgan involvement. The immune-mediated and
reversible spontaneity of the disease was confirmed by the
dramatic clinical and biochemical improvement that
followed after the administration of corticosteroids therapy.
Nevertheless, the occurrence of relapses following
withdrawal of the therapy strengthened the chronic
relapsing process that demanded long-term
immunosuppression and frequent follow-ups. The paper has
highlighted the clinical usefulness of multidisciplinary
evaluation with a combination of imaging, serology, and
biopsy results which are in line with the findings of
secondary trials. Altogether, the findings proved that
prompt diagnosis and individualized treatment could
prevent irreparable fibroinflammatory loss and can
substantially enhance the prognosis in the case of “IgG4-
related sclerosing cholangitis
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