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	 Patient:	 Male, 70-year-old
	 Final Diagnosis:	 Drug induced hepatopathy • gangrenous cholecystitis • IgG4 related sclerosing cholangitis • 

systemic IgG4 related disease
	 Symptoms:	 Abdominal pain • jaundice
	 Medication:	 —
	 Clinical Procedure:	 Computed tomography • magnetic resonance cholangiopancreatography
	 Specialty:	 Gastroenterology and Hepatology

	 Objective:	 Rare disease
	 Background:	 Systemic IgG4-related disease is a rare disease that can affect the hepatobiliary system and may lead to tis-

sue fibrosis and organ failure. Diagnostic criteria for IgG4-related disease are well established, and systemic 
glucocorticoids are recommended for initiation of treatment. Besides the beneficial properties of glucocorti-
coids, the long-term treatment with systemic steroids carries the risk of toxicity, especially in elderly patients, 
in whom IgG4-related disease is more common. Furthermore, disease relapses may occur during the tapering 
of steroids. Overall, the optimal treatment approach for maintenance therapy has not been clarified yet and is 
an area of current clinical research.

	 Case Report:	 We present a patient with IgG4-related sclerosing cholangitis and histologically confirmed systemic (multi-or-
gan) IgG4-related disease who was at increased risk of disease recurrence. The effects of immunosuppressants 
(prednisolone, 6-mercaptopurine, budesonide) on clinical symptoms, laboratory parameters (AST, ALT, AP, gGT, 
bilirubin), and imaging examinations (magnetic resonance cholangiography) were documented over 56 months. 
Control of IgG4-related sclerosing cholangitis was achieved – without systemic prednisolone – with the local-
ly acting glucocorticoid budesonide in combination with low-dose 6-mercaptopurine. During treatment with 
6-mercaptopurine, transient hepatotoxicity occurred, which was reversed by intermittent pausing and subse-
quent dose reduction. In addition, gangrenous cholecystitis occurred as a complication of immunosuppression 
and was treated by emergency cholecystectomy.

	 Conclusions:	 Budesonide could be a new treatment modality for IgG4-related sclerosing cholangitis. Systemic manifesta-
tions of immunoglobulin G4-related disease can be controlled with low-dose 6-mercaptopurine. Gangrenous 
cholecystitis may occur as a complication of immunosuppressive treatment.
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Background

IgG4-related disease (IgG4-RD) is a rare disease with a lo-
cal or systemic pattern of involvement [1]. Commonly affect-
ed organs are the bile ducts, pancreas, salivary glands, lymph 
nodes, retroperitoneum, kidneys, and the aorta [2]. IgG4-RD 
can present as pseudotumors and mimics, malignancies such 
as pancreatic cancer, cholangiocarcinoma, and lymphoma, as 
well as many infectious and chronic inflammatory diseases [3]. 
Pathognomic features include histologic findings such as lym-
phoplasmacytic infiltrate with increased IgG4-positive plasma 
cells, storiform fibrosis, and obliterative phlebitis, and serum 
IgG4 levels may also be increased [4].

While diagnostic criteria for IgG4-RD are well established [5,6], 
long-term treatment regimens are not internationally standard-
ized [7] and are an area of ongoing clinical research [8-10]. 
Glucocorticoids represent an important pillar of therapy [5]. 
Most patients with IgG4-RD are sensitive to initial glucocor-
ticoid treatment, with response rates of up to 97-100% [7]. 
Response to steroids is a diagnostic criterion, but their long-
term use is often limited [5]. Steroid treatment can be accom-
panied by serious adverse effects [11], especially in elderly pa-
tients with IgG4-RD, which limits their use for maintenance 
treatment [4]. Based on these findings, some patients with 
IG4-RD require steroid-sparing maintenance treatment to re-
duce glucocorticoid-related toxicity and morbidity [4].

Treatment approaches for maintenance treatment include 
steroids alone or in combination with immunosuppressants 
such as azathioprine, 6-mercaptopurine (6-MP), mycopheno-
late mofetil, cyclophosphamide, methotrexate, or biologicals 
such as rituximab [5,7,8,12]. Recent data show that a com-
bination of glucocorticoids with additional immunosuppres-
sants is safe and more effective than glucocorticoid mono-
therapy [12], induces higher remission-free and lower relapse 
rates, and has compatible safety profiles, compared to mono-
therapy with steroids, immunosuppressants, or rituximab in 
patients with IgG4-RD [8].

In the early period after diagnosis of IgG4-RD, mortality rates 
are similar to those of the general population, but in the fol-
lowing years, mortality may increase, with an overall mortality 
rate of 26.6% and a standardized mortality rate of 1.75%, es-
pecially in men [13]. Therefore, patients with IgG4-RD should 
receive appropriate treatment and surveillance of IgG4-RD to 
reduce morbidity and mortality.

Case Report

We report a 70-year-old White male patient from Germany, 
who was in close follow-up for his IgG4-RD in our department.

The patient’s medical history included histologically confirmed 
systemic IgG4-RD primarily with hepatobiliary involvement 
as IgG4-related sclerosing cholangitis (IgG4-SC). According 
to classification criteria [14], which evaluates IgG4-SC due to 
its pattern of involvement (proximal, distal, diffuse), our pa-
tient had type 4 IgG4-SC of the proximal bile duct, which can 
be difficult to differentiate from Klatskin tumor. Further typi-
cal IgG4-RD manifestations such as IgG4-related sialadenitis, 
IgG4-related lymphadenopathy, and focal autoimmune pan-
creatitis without clinical signs of pancreatitis were diagnosed 
in the past [15]. Other comorbidities included diabetes melli-
tus, arterial hypertension, and hyperlipidemia.

Our patient developed a relapse of IgG4-SC about 5 months 
after treatment initiation with oral prednisolone, at which time 
prednisolone was tapered from 10 mg to 5 mg/d. Therefore, 
immunosuppressive therapy was expanded to a combination 
of a thiopurine with prednisolone. First, azathioprine was giv-
en in combination with prednisolone for 13 months, which was 
replaced by 6-MP due to painful abdominal discomfort after 
the intake of azathioprine.

Physical examination showed a patient in good general condi-
tion, who was awake and oriented to himself, place, and time. 
His body mass index was 23 kg/m2 (weight 61 kg, height 160 
cm). The vital signs were normal and auscultation of the heart 
revealed no pathologic findings. Examination of the lungs 
showed attenuated breath sounds over the right upper lung 
due to a previous lobectomy for lung cancer. The other lung 
lobes had normal breath sounds. The bowel sounds and the 
liver size were normal. The Courvoisier sign was negative, and 
no lymph nodes, abdominal resistances, or renal angle tender-
ness were noted on palpation. Neurologic examination revealed 
paralysis of the left peripheral facial nerve, which the patient 
had acquired after salivary gland and lymph node resection in 
the past. He also had bilateral xanthelasma under his eyelids.

Regularly taken drugs were oral prednisolone (10-30 mg/d), oral 
6-MP (50 mg/d), vitamin D (1000 IE/d), calcium (1250 mg/d), 
aspirin (100 mg/d), pantoprazole (40 mg/d), metoprolol (47.5 
mg/d), subcutaneous insulin Levemir (10 IE 1-0-0), and insu-
lin actrapid (4 IE 0-1-1).

Our patient did not take herbals or depot injections. He rare-
ly drank alcohol and did not smoke, and he had no allergies. 
He received the recommended vaccinations during childhood 
and adulthood. He was married and had 2 children and worked 
as an electrician. His family history was positive for colon and 
stomach cancer in his father.

About 4 months after the start of 6-MP, when the dosage was 
increased from 50 mg/d to 75 mg/d, our patient developed in-
creased liver parameters – ALT 155 U/L (ref. <45 U/L), AST 53 U/L 
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(ref. <35 U/L), and gGT 78 U/L (ref. <64 U/L) – suggesting drug-
induced liver injury. MCV and MCH were slightly increased with 
110 fl (ref. 81-95 fl) and 36.8 pg (ref. 26-32 pg), respective-
ly. His total bilirubin, alkaline phosphatase (AP), INR, albumin, 
hemoglobin, and creatinine were within their normal ranges.

Despite a recommended dosage for 6-MP (max. 2.5 mg/kg 
body weight, adjusted for body weight, which in our patient 
was 152 mg/d p. o.) [16], as well as normal values for its me-
tabolites 6-methyl-mercaptopurine (6-MMP) and 6-thioguanine 
nucleotides (6-TGN), 6-MP was paused and prednisolone was 
increased to 30 mg/d for 10 days and then quickly reduced to 
20 mg/d (Figure 1). After that, liver enzymes (AST, ALT, gGT) 
normalized within the next 2 weeks, while his AP, bilirubin, 
and creatinine remained in normal ranges.

In the following course, 6-MP was reinitiated with a dosage 
of 50 mg/d p. o. (Figure 1), while the oral prednisolone was 
15 mg/d. Furthermore, oral budesonide was added with 3 mg/d 
and slowly increased, reaching 9 mg/d within the next 8 weeks. 
Since the patient’s symptoms were predominantly caused by 
IgG4-SC, budesonide was chosen as a locally acting steroid to 
target IgG4-SC in the liver. While receiving this combination 
of immunosuppressants, our patient was free of symptoms, 
his liver (AST, ALT), cholestasis (AP, gGT, bilirubin), and liver 
synthesis (INR, albumin) parameters remained in their nor-
mal ranges, and prednisolone was tapered again to 10 mg/d 
within the next 4 weeks.

About 9 weeks after the combined treatment with 6-MP 
(50 mg/d), prednisolone (10 mg/d), and budesonide (9 mg/d 
p. o.), our patient developed abdominal pain and increased 
liver values – AST 199 U/L (ref. <35 U/L), ALT 157 U/L (ref. 
<45 U/L), total bilirubin 2 mg/dL (ref. 0.3-1.2 mg/dL) – as well 

as increased leukocytes 15.9 tsd/mL (ref. 4.0-11.0 tsd/mL) and 
CRP 310 mg/dL (ref. <5 mg/dL), while his AP and gGT and liv-
er synthesis parameters (INR, albumin) remained in their nor-
mal ranges.

Abdominal ultrasound showed a concretion in the gallbladder 
but no signs of cholecystitis, and the common bile duct had 
a diameter of 6 mm. Due to clinically suspected cholecystitis, 
immunosuppressive treatments with 6-MP and budesonide 
were paused while prednisolone was continued at 10 mg/d. 
A broad-spectrum antibiotic treatment with meropenem and 
vancomycin was initiated and blood cultures were performed.

An abdominal CT was performed for persistent diffuse upper 
abdominal pain that did not respond to analgesics (novamin-
sulfon and piritramide). The CT scan showed signs of chole-
cystitis with beginning peritonitis and affection of the right 
colonic flexure (data not shown). Due to these findings, our pa-
tient underwent emergency cholecystectomy. Histological ex-
aminations of surgical specimens showed a perforated, acute 
ulcerated, phlegmonous, and necrotizing cholecystitis with lo-
cal peritonitis and a cell infiltrate rich in neutrophile granulo-
cytes but no plasma cells. Furthermore, immunohistochemi-
cal analysis of the gallbladder was negative for IgG4-RD and 
blood cultures for bacterial infection.

After cholecystectomy, the patient’s symptoms resolved and 
his leucocytes, liver enzymes (including total bilirubin), and 
CRP normalized within a few days. Further, immunosuppressive 
treatments with 6-MP (25 mg/d) and budesonide (3 mg/d p. o.) 
were restarted in combination with prednisolone (10 mg/d). 
Within the next 4 weeks, doses of 6-MP were increased to 
50 mg/d p. o. and budesonide to 9 mg/d p. o.

Figure 1. �Time course of AST, ALT, and gGT during follow-up. Values of AST, ALT, and gGT are demonstrated during immunosuppressive 
treatments with prednisolone (Predni), 6-mercaptopurine (6-MP), and budesonide (Bud). > indicates stop of treatment. 
Further, gangrenous cholecystitis with cholecystectomy occurred (red star).
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In the following months, prednisolone was gradually tapered 
and finally stopped (Figure 1), so that maintenance treat-
ment comprised budesonide and low-dose 6-MP (50 mg p. o.). 
During this treatment, our patient remained in clinical, bio-
chemical, and radiological remission until the end of follow-
up (the next 26 months).

Compared to monotherapy with systemic prednisolone (5 mg/d 
p. o), which resulted in relapsed IgG4-SC (Figure 2A) after 
treatment initiation, there was no recurrence of IgG4-SC dur-
ing the intake of budesonide and low-dose 6-MP (Figure 2B).

During treatment with budesonide (9 mg/d) and 6-MP 
(50 mg/d), an ACTH test with 0.25 mg Synacthen (tetracosac-
tide) showed an adequate increase of cortisol from 90 µg/L to 
173 µg/L 30 minutes after and to 196.4 µg/L 60 minutes after 
stimulation with tetracosactide. Therefore, secondary adrenal 
insufficiency was ruled out during treatment with budesonide.

Subsequently, budesonide was tapered from 9 mg to 6 mg and 
finally to 3 mg, without complications. Furthermore, 6-MP was 
reduced from 50 mg/d to 30 mg/d. During this treatment, all 
laboratory values (AST, ALT, gGT, AP, bilirubin, albumin, INR) re-
mained in their normal ranges (Figure 1) and abdominal ultra-
sound showed normal intra- and extrahepatic bile ducts (data 
not shown). Furthermore, our patient was fully vaccinated against 
SARS-CoV-2 and received a booster without complications.

Discussion

Treatment of IgG4-RD is immunosuppressive and glucocorticoids 
represent a cornerstone of therapy [7]. According to HISORT 

criteria (Histology, Imaging, Serology, Other organ involvements, 
and Response to steroid treatment), a response to steroids 
is also an important diagnostic criterion in IgG4-RD [17,18].

Use of steroids has advantages, but they are unfortunately 
associated with various adverse effects, including thrombo-
sis, diabetes mellitus, osteoporosis, psychosis, bacterial infec-
tion, and secondary adrenal insufficiency [11]. Since IgG4-RD 
occurs more frequently in elderly patients, with a mean age 
at diagnosis of about 60 years [19], steroid-related adverse ef-
fects may cause serious concern in this patient population and 
can increase morbidity and mortality [4]. Furthermore, there 
is evidence that glucocorticoid monotherapy can fail to con-
trol IgG4-RD in the long term [5].

In a prospective study, disease relapses occurred in 39% of 
patients during maintenance treatment with prednisolone 
(5-10 mg/d) within 1 year after treatment initiation [20]. 
Furthermore, relapse rates or failure of complete remission of 
about 40% within the first year despite maintenance admin-
istration of prednisolone with a minimum dosage of 5 mg/d 
have been reported [21].

Patients with multi-organ involvement, high serum IgG4-levels, 
involvement of the proximal bile duct, and a history of disease 
relapse are at increased risk for early recurrence of IgG4-RD af-
ter remission induction and will most likely benefit from main-
tenance treatment [5].

Our patient was 70 years old, had involvements of IgG4-RD in 
multiple organs (IgG4-related-sialadenitis, autoimmune pancre-
atitis, lymphadenopathy, sclerosing cholangitis), increased se-
rum IgG4-levels (>3.300 g/L), experienced a relapse of IgG4-SC 

Figure 2. �Magnetic resonance cholangiography (MRC) imaging findings. (A) MRC imaging during monotherapy with prednisolone 
(5 mg/d p. o.) demonstrating relapsed IgG4-SC. MRC findings indicate an occluded common bile duct. Next to 
this, intrahepatic bile ducts were dilated. (B) MRC during treatment with budesonide (9 mg/d p. o.) and low-dose 
6-mercaptopurine (50 mg/d p. o.) demonstrating normal intra- and extrahepatic bile ducts without signs of IgG4-SC about 1 
year after emergency cholecystectomy.
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with involvement of the proximal bile duct (type 4 IgG4-SC) 
during tapering of prednisolone, and had adverse effects of 
glucocorticoid treatment, including diabetes and hyperlipid-
emia [15]. Therefore, a steroid-sparing maintenance treatment 
seemed reasonable for our patient.

There are conflicting results on the medication and the du-
ration of maintenance treatment after achieving remission in 
IgG4-RD, and it remains unclear if all patients with IgG4-RD re-
quire maintenance treatment [9]. While watchful waiting can 
be a therapeutic alternative in a minority of patients with as-
ymptomatic single-organ involvement such as dacryoadeni-
tis, sialadenitis, asymptomatic lymphadenopathy, or mild sub-
mandibular gland enlargement, patients with symptomatic or 
organ-threatening disease should be treated with immunosup-
pressants to reduce morbidity and mortality [9].

Japanese colleagues tend toward a longer steroid course over 
3 years with a maintenance dosage of prednisolone of 5-10 
mg per day [9]. Western countries (Europe and North America) 
recommend a shorter steroid treatment and an earlier induc-
tion of steroid-sparing agents, such as azathioprine, 6-MP, 
mycophenolate mofetil, cyclophosphamide, or rituximab [5].

According to the recommendations of the latest European 
Guideline from 2020 “Immunosuppressive agents should be 
considered in case of disease relapse as a maintenance of re-
mission strategy, and in patients with a high risk of disease re-
lapse, particularly in the case of multi-organ involvement” [7].

A meta-analysis of 15 studies, which comprised 1169 patients 
with IgG4-RD, demonstrated that patients who received a com-
bination of steroids and immunomodulators experienced high-
er remission-free and longer relapse-free rates compared to 
those treated with steroids alone [8]. Other studies highlight-
ed the use of steroid-sparing agents such as azathioprine in 
refractory or complicated cases in combination with glucocor-
ticoids [22]. Furthermore, a combined treatment of glucocor-
ticoids along with immunosuppressants such as azathioprine, 
cyclophosphamide, and mycophenolate mofetil was protec-
tive against refractory and relapsed IgG4-RD in a prospective 
trial [23]. In our patient, immunosuppressive treatment was 
therefore performed according to the latest recommendations 
and guidelines [5,7,22,23].

Thiopurines are purine antimetabolites that inhibit DNA and 
RNA synthesis and lead to apoptosis of T cells [24-27]. In addi-
tion to their cytostatic properties, which occur when they are 
given in higher oncologic doses, they have also immunosuppres-
sive characteristics when given in lower doses [27]. Therefore, 
thiopurines are used in organ transplant recipients, inflamma-
tory bowel diseases [27,28], and autoimmune hepatitis [29].

Thiopurines lead to a significant depletion of B cells and nat-
ural killer cells [30], and apoptosis of activated T lympho-
cytes [27]. The latter seems to be the main mechanism of 
action and is related to the metabolite 6-thioguanine nucleo-
tide (6-TGN), which binds to the small GTPase Rac1, thereby 
inducing apoptosis of activated T lymphocytes [27]. Based on 
these results, it can be assumed that the immunosuppressive 
properties of thiopurines are due to their influence on both B 
and T lymphocytes.

An antigen-driven pathological B and T cell interaction seems 
to play a causative role in IgG4-RD [9]. Invasion of cytotoxic T 
lymphocytes in tissue, which lead to the secretion of TGF, IFNg 
and IL-1b, and therefore to tissue fibrosis and organ failure, is 
crucial in the development of IgG4-RD [31,32].

B cell depletion is also an important drug target in IgG4-RD. 
Specific B cell depletion with, for example, rituximab showed 
significant improvement of IgG4 disease [9]. However, in addi-
tion to the beneficial effects of this treatment in IgG4-RD, the 
use of rituximab may be accompanied by severe adverse ef-
fects [9,33] such as severe transfusion reactions, cytokine re-
lease syndrome, neutropenia, cardiac arrhythmias, hypogam-
maglobulinemia, and bacterial and viral infections, which can 
cause progressive multifocal leukoencephalopathy due to JC vi-
rus, or reactivation of hepatitis B [34]. In addition, a large study 
demonstrated that treatment with rituximab in the presence of 
SARS-CoV-2 infection was associated with increased in-hospital 
mortality. This was not shown for other immunosuppressants 
such as glucocorticoids, azathioprine, calcineurin inhibitors, 
mycophenolic acid, interleukin-inhibitors, Janus kinase inhibi-
tors, tumor necrosis factor alpha inhibitors, or cyclophospha-
mide [35]. Furthermore, a multicenter follow-up study showed 
that patients treated with rituximab also experienced disease 
relapses with a rate of up to 40% [33], which indicates the limi-
tation of rituximab as a definitive treatment option for IgG4-RD.

The use of thiopurines, on the other hand, is cost-effective 
and relatively safe [27]. During the combined treatment with 
steroids and 6-MP, our patient remained in radiological, bio-
chemical, and clinical remission for his IgG4-RD until the end 
of follow-up.

However, during treatment with 6-MP, an elevation of transami-
nases (AST, ALT) occurred only at the time when the dosage was 
increased from 50 mg to 75 mg/d. Despite normal drug dos-
ing for 6-MP and measurements of 6-MMP-metabolites, which 
were in the therapeutic range, 6-MP was paused and pred-
nisolone was continued with an increased dosage of 30 mg/d 
for the next 10 days. These data demonstrate that 6-MP can 
be hepatotoxic. Since liver values normalized after cessation 
of 6-MP, the hepatotoxicity was most likely related to a dose-
dependent effect of 6-MP.
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Elevations of transaminases are the most common hepatotox-
ic adverse effects in the treatment of 6-MP [36] and dosage 
reduction or cessation of the drug usually reverses transami-
nases [37]. Other adverse effects of treatment with 6-MP in-
clude myelosuppression, nodular regenerative hyperplasia in 
the liver, lymphoma, or skin cancers [24]. However, most de-
scribed adverse effects seem to be rare when thiopurines are 
administered in lower dosages [27].

At the time when 6-MP was paused due to hepatotoxicity [16], 
prednisolone was increased (30 mg/d p. o.) for 10 days to pre-
vent a flare of IgG4-SC. In the following course, prednisolone 
was quickly tapered to 15 mg/d p. o. and budesonide (3 mg/d 
p. o.) was added to the medication for targeted immunosup-
pression in the liver to control IgG4-SC.

Budesonide is a synthetic steroid with potent immunosup-
pressive effects in the liver [38-40]. After oral administration, 
it undergoes high first-pass metabolism in the liver (90%). 
Therefore, it causes fewer systemic steroid-related adverse ef-
fects compared to treatment with prednisolone [39]. The po-
tent hepatic immunosuppression of budesonide may be due 
to its high binding affinity to the glucocorticoid receptor and 
its increased steroid-related effects, which are 240 times high-
er compared to cortisol and about 60 times higher compared 
to prednisolone [41]. Its low systemic adverse effects may be 
explained by the rapid hepatic metabolization [42], whereby 
its pharmacological metabolites have a 120-fold lower rela-
tive binding affinity to the glucocorticoid receptor compared 
to budesonide [43].

A pilot study demonstrated that budesonide was a safe and 
effective therapeutic alternative to prednisolone in patients af-
ter liver transplantation when it was used in combination with 
tacrolimus and mycophenolic acid [39]. Further, a randomized 
trial showed that a combination of budesonide with azathi-
oprine was superior to the combination of azathioprine with 
prednisolone to induce and maintain remission in patients with 
autoimmune hepatitis, and patients treated with budesonide 
experienced fewer steroid-related adverse effects compared 
to those treated with prednisolone [38]. Furthermore, the effi-
ciency of budesonide as a monotherapy to induce biochemical 
remission in previously untreated patients with autoimmune 
hepatitis has been reported [44]. These studies demonstrate 
that budesonide can provide potent immunosuppression in the 
liver when it was used alone or in combination with other im-
munosuppressants. Additionally, budesonide causes fewer sys-
temic adverse effects than treatment with prednisolone [38,39].

It can be assumed that the high local hepatic effect of 
budesonide ensured adequate immunosuppression in the liver, 
thereby achieving control of IgG4-SC. Moreover, systemic immu-
nosuppression was provided by 6-MP after the discontinuation 

of prednisolone. In addition, it can be assumed that 6-MP in 
combination with locally acting budesonide also had an im-
munosuppressive effect on IgG4-SC.

Unfortunately, our patient developed gangrenous cholecysti-
tis, which occurred during triple immunosuppressive treatment 
with prednisolone (10 mg/d p. o.), budesonide (9 mg/d p. o.), 
and 6-MP (50 mg/d p. o.). This complication was diagnosed 
within 24 hours. Gangrenous cholecystitis has a higher mor-
tality rate than uncomplicated cholecystitis [45]. Risk factors 
are increased leucocytes (>15 tsd/µL), diabetes mellitus, age 
>50 years, late admission to the hospital, and increased CRP 
values [46-48]. Our patient was 70 years old, and had chole-
cystolithiasis (1 concretion) and diabetes mellitus after being 
started on prednisolone 5 years ago, which may have favored 
the development of gangrenous cholecystitis. Further, he had 
elevated leukocytes and CRP, which are risk factors for the de-
velopment of gangrenous cholecystitis.

Overall, the development of gangrenous cholecystitis high-
lights the complications that can arise during systemic immu-
nosuppressive treatment for IgG4-RD. A known feature in im-
munosuppressed patients is acalculous cholecystitis, which is 
acute inflammation of the gallbladder wall in the absence of 
gallstones [49] and gangrene of the gallbladder occurs in about 
60% of patients with acute acalculous cholecystitis [50]. These 
data give rise to the assumption that immunosuppression may 
have favored the development of gangrenous cholecystitis in 
our patient. A causative role of IgG4-RD in the development 
of gangrenous cholecystitis was very unlikely due to the pres-
ence of neutrophil granulocytes and absence of plasma cells 
in the histological analyzation of the gallbladder.

In the management of acute inflammation for gangrenous cho-
lecystitis, budesonide and 6-MP were paused and prednisolone 
was continued at 10 mg/d p. o. This was done to lower the risk 
of a septic course and to ensure immunosuppression for IgG4-
RD. Subsequently, when our patient was free of symptoms and 
laboratory signs of infection resolved, budesonide was admin-
istered again at 3 mg/d p. o. and quickly increased to 9 mg/d 
p. o. in combination with 6-MP (50 mg/d p. o.). Under this treat-
ment, prednisolone was further reduced and finally stopped. 
Thus, systemic steroid-related adverse effects and steroid-re-
lated morbidity were reduced. This is underscored by a nega-
tive ACTH test, which ruled out secondary adrenal insufficien-
cy. Subsequently, budesonide was tapered to 6 mg/d p. o. and 
finally to 3 mg/d p. o., without complications.

During treatment with 6-MP, our patient had persistent mega-
loblastic erythrocyte volumes (MCV) despite normal values for 
folic acid, vitamin B12, and activated vitamin B12 (holo-trans-
cobalamin). An increase in MCV during treatment with thiopu-
rines is described as a surrogate marker for adequate 6-TGN 
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concentrations and regular thiopurine intake [29,51]. These data 
suggest that our patient was compliant with the intake of 6-MP.

It should be emphasized that prednisolone is the standard care 
of treatment for remission induction in IgG4-RD. Treatment with 
budesonide and 6-mercaptopurine was effective when pred-
nisolone was initially used and maintained with a dosage of 
10 mg/d. During this treatment, slow tapering of prednisolone 
was possible so that maintenance therapy with budesonide and 
6-mercaptopurine sustained long-term remission of IgG4-SC.

Conclusions

Budesonide in combination with low-dose 6-MP maintained 
biochemical, radiological, and clinical remission in our patient 
with histologically confirmed systemic IgG4-RD and IgG4-SC, 
who was at high risk for further disease relapses. Systemic 
manifestations of IgG4-RD may be controlled in the absence of 
prednisolone by a low dosage of 6-MP. Further studies should 
investigate the efficiency of budesonide as monotherapy in 
patients with IgG4-SC but without signs of systemic IgG4-RD. 

Gangrenous cholecystitis may occur as a complication of sys-
temic immunosuppression.
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