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Abstract:
Type 1 autoimmune pancreatitis (AIP) is a pancreatic manifestation of IgG4-retated disease that is often

associated with IgG4-related sclerosing cholangitis (IgG4-SC). Autoimmune hemolytic anemia (AIHA) is an

immune-related disease that causes hemolytic anemia. Although type 1 AIP/IgG4-SC and AIHA have a

shared etiology as a presumed autoimmune disease, they rarely overlap, and their association has not been

clarified. Secondary AIHA might not be diagnosed appropriately because the obstructive jaundice observed in

type 1 AIP/IgG4-SC can obscure the presence of hemolytic jaundice. We herein report a case of type 1 AIP/

IgG4-SC overlapping with secondary AIHA along with a review of the literature.

Key words: autoimmune pancreatitis (AIP), autoimmune hemolytic anemia (AIHA), IgG4-related disease

(IgG4-RD), IgG4-related sclerosing cholangitis (IgG4-SC)

(Intern Med 57: 1725-1732, 2018)
(DOI: 10.2169/internalmedicine.9818-17)

Introduction

Type 1 autoimmune pancreatitis (AIP) is recognized as an

inflammatory disease. The characteristic clinical features of

type 1 AIP include an increased serum IgG4 level and the

frequent presence of obstructive jaundice with pancreatic

swelling and ductal stricture, which is supported by histo-

logical evidence of a lymphoplasmacytic infiltration and fi-

brosis, with a dramatic response to steroid therapy (1-3).

Type 1 AIP is the pancreatic manifestation of IgG4-related

disease (IgG4-RD), and type 1 AIP is often associated with

IgG4-related sclerosing cholangitis (IgG4-SC). In patients

with type 1 AIP, various diseases have been reported as

other organ involvement of IgG4-RD (4, 5).

Autoimmune hemolytic anemia (AIHA) is a group of dis-

orders caused by a malfunction of the immune system,

which leads to the production of autoantibodies that harm

red blood cells (6, 7). Patients with hemolytic anemia often

present with jaundice in addition to anemia. The direct

Coombs test establishes the diagnosis and may suggest the

cause. However, while AIHA and type 1 AIP have a shared

etiology as a presumed autoimmune disease, they rarely

overlap clinically, and the association between AIHA and

IgG4-RD has not been clarified. To the best of our knowl-

edge, there are only three case reports indicating an associa-

tion between AIHA and type 1 AIP/IgG4-SC. Jaundice is

observed both in patients with obstructive jaundice caused

by type 1 AIP/IgG4-SC and in patients with hemolytic jaun-

dice caused by AIHA. Secondary AIHA might not be appro-
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Table　1.　Laboratory Findings.

Initial 

presentaion

8 months after 

tapering PSL

2 months after 

re-escalation of 

PSL

WBC (/μL) 9,300 12,400 10,100

RBC (×104/μL) 346 200 449

Hb (g/dL) 10.5 7.0 14.4

MCV (fL) 89.3 104.5 95.5

Reticulocytes (‰) n.d. 104 15

Haptoglobin (mg/dL) n.d. <3 220

Platelets (×104/μL) 50.9 62.3 33.4

AST (U/L) 90 63 24

ALT (U/L) 70 58 34

LDH (U/L) 180 316 182

ALP (U/L) 806 936 431

γGTP (U/L) 48 176 69

T-bil (mg/dL) 14.6 3.3 0.7

D-bil (mg/dL) 9.9 2.1 0.2

AMY (U/L) 59 55 70

Lipase (U/L) 59 23 16

CRP (mg/dL) 0.81 3.68 0.24

IgG (mg/dL) 3,247 4,023 1,627

IgG4 (mg/dL) 1,230 1,790 473

Direct Coombs test (+)

Specificity C3d, IgG

Indirect Coombs test (+)

Cold agglutinin 1:32

ANA (-)

Cryoglobulin (-)

Alb: albumin, ALP: alkaline phosphatase, ALT: alanine aminotransferase, AMY: amy-

lase, ANA: antinuclear antibody, AST: aspartate aminotransferase, CA19-9: carbohydrate 

antigen 19-9, CEA: carcinoembryonic antigen, CRP: C-reactive protein, D-bil: direct bili-

rubin, GLU: glucose, γGTP: γ-glutamyltransferase, LDH: lactate dehydrogenase, MCV: 

mean corpuscular volume, n.d.: no data, PSL: prednisolone, RBC: red blood cells, T-bil: 

total bilirubin

priately diagnosed because obstructive jaundice can obscure

the presence of hemolytic jaundice. We herein report a case

of type 1 AIP overlapping with secondary AIHA along with

a review of the literature.

Case Report

A 72-year-old man with fatigue was found to have diffuse

enlargement of the pancreas with obstructive jaundice [total

bilirubin (T-bil), 14.6 mg/dL; direct bilirubin (D-bil), 9.9

mg/dL] in an affiliated hospital. He was referred to our uni-

versity hospital for further examination and treatment. The

patient’s blood test results are shown in Table 1. The serum

IgG4 level was elevated (1,230 mg/dL), and computed to-

mography (CT) showed diffuse enlargement of the pancreas

with a capsule-like rim without dilation of the pancreatic

duct (Fig. 1a). Magnetic resonance cholangiopancreatogra-

phy (MRCP) and endoscopic retrograde cholangiopancrea-

tography (ERCP) showed a stricture of the distal common

bile duct with dilation of the upstream bile duct and seg-

mental narrowing of the main pancreatic duct (MPD) in the

head of the pancreas (Fig. 1b-d). Endoscopic retrograde bili-

ary drainage (ERBD) was then performed with a plastic

stent. Endoscopic ultrasonography-guided fine-needle aspira-

tion (EUS-FNA) was performed to obtain pancreatic tissue,

the pathological examination of which showed the presence

of lymphoplasmacytic infiltration with fibrosis (Fig. 2a). Im-

munohistochemical staining showed abundant IgG4-positive

plasma cells (�20 positive cells/HPF) (Fig. 2b). These find-

ings resulted in the diagnosis of type 1 AIP with IgG4-SC

(type 1), according to the International Consensus Diagnos-

tic Criteria (ICDC) (3). The administration of prednisolone

(PSL) (30 mg/day) improved the pancreatic swelling, seg-

mental narrowing of the MPD, and the distal biliary stricture

on CT and ERCP, and the serum IgG4 level decreased sig-

nificantly to 467 mg/dL. The ERBD stent was removed, and

the PSL dose was then gradually tapered.

Although constant follow-up observation confirmed a

good clinical course with the dose of PSL reduced to 5 mg/

day, the patient’s bilirubin level became elevated (T-bil, 4.1
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Figure　1.　Images obtained before treatment. (a) Computed tomography (CT) shows a bulky pan-
creas with a capsule-like rim without dilation of the pancreatic duct. (b) Magnetic resonance cholan-
giopancreatography (MRCP) shows a distal stricture of the common bile duct with dilation of the 
upstream bile duct. The main pancreatic duct of the pancreatic head is not detected. (c, d) Endo-
scopic retrograde cholangiopancreatography (ERCP) shows a distal stricture of the common bile 
duct with dilation of the upstream bile duct and segmental constriction of the main pancreatic duct at 
the head of the pancreas. The pancreatic duct at the tail side is not dilated.

Figure　2.　Pathological images of pancreatic tissue specimens obtained by EUS-FNA. (a) Hematoxy-
lin and Eosin staining shows the presence of lymphoplasmacytic infiltration (Original magnification, 
×400). (b) IgG4-immunohistochemical staining shows abundant IgG4-positive plasma cells (≥20 posi-
tive cells/HPF) (Original magnification, ×400).
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Figure　3.　Images obtained at 8 months after tapering prednisolone treatment. (a) CT shows a bulky 
pancreas with a capsule-like rim without dilation of the pancreatic duct, as seen previously. (b) MRCP 
shows a distal stricture of the common bile duct with dilation of the hilar bile duct. In addition, the 
intrahepatic bile duct shows multiple strictures. (c) ERCP shows a distal stricture of the common bile 
duct with dilation of the hilar bile duct. Moreover, the intrahepatic bile duct shows multiple sclerotic 
changes with mild strictures.

mg/dL; D-bil, 2.6 mg/dL) and the patient reported general

fatigue at eight months after the initial diagnosis of type 1

AIP. The patient’s serum IgG4 level had again increased

(1,790 mg/dL), and multiple images showed a relapse of the

diffuse pancreatic enlargement and lower biliary stricture

(Fig. 3a and b). In addition, multiple strictures of the intra-

hepatic bile duct without prestenotic dilation were observed

on ERCP, and the cholangiogram was classified as type 2b

IgG4-SC according to the cholangiographic classification

proposed by Nakazawa et al. (8), which was not observed at

the initial diagnosis (Fig. 3c). Although ERBD with a biliary

plastic stent was performed again, the bilirubin level re-

mained high (T-bil, 3.3 mg/dL; D-bil, 2.1 mg/dL) and the

anemia progressed. His complete blood counts showed a

macrocytic anemia [Hb, 7.0 g/dL; mean corpuscular volume

(MCV), 104.5 fL] with a marked increase in reticulocytes

(104 ‰). The laboratory data revealed an elevated lactate

dehydrogenase level (316 U/L) and a low haptoglobin level

(<3 mg/dL), which indicated hemolysis (Table 1). On subse-

quent examinations a direct Coombs test was positive with

C3d and IgG specificity and the cold agglutinin titer was

negative (1:32), resulting in a diagnosis of warm AIHA.

Bone marrow aspiration was performed to exclude

myeloproliferative disorders, and showed erythroid hyperpla-

sia (M/E ratio, 1.0) with no blast or plasma cell proliferation

(Fig. 4a and b).

The administration of PSL (20 mg) gradually improved

not only the pancreatic swelling and biliary strictures

(Fig. 5), but also the anemia, without blood transfusion. The

ERBD stent was removed after the improvement of the bili-

ary strictures. The slower tapering of PSL was continued,

with the bilirubin (T-bil, 0.7 mg/dL; D-bil, 0.2 mg/dL) and

Hb (14.4 g/dL) levels remaining within the normal ranges

(Table 1).

Discussion

AIP is currently classified into two distinct clinical pro-

files by the ICDC: type 1 and type 2 (3). Type 1 AIP is

considered to be a pancreatic manifestation of a novel clini-

cal and pathophysiological entity called ‘IgG4-RD’. Type 1

AIP cases usually show a favorable response to steroid ther-

apy. Type 1 AIP is recognized as an autoimmune disease

and is often associated with systemic disorders. Other organ

involvement is also observed in patients with type 1 AIP

and is sometimes a clue to the diagnosis of type 1 AIP (4).

Most cases are clinically detected based on a physical ex-

amination or CT/MRI imaging. In the current case, the

patient-who fulfilled the ICDC criteria-was first diagnosed

with type 1 AIP. Eight months after the initial diagnosis fol-

lowed by the tapering of PSL, type 1 AIP relapsed with the

new entity of IgG4-SC, which is one of the IgG4-RDs. Al-
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Figure　4.　Pathological images of a bone marrow specimen obtained by bone marrow aspiration. (a, 
b) Hematoxylin and Eosin staining shows erythroid hyperplasia (M/E ratio, 1.0) with no blast or 
plasma cell proliferation (Original magnification; a ×100, b ×400). (c) IgG4- Immunohistochemical 
staining shows no IgG4-positive plasma cells (Original magnification, ×400).

Figure　5.　Images obtained with the re-escalation of the prednisolone dose. (a) CT shows a shrinking 
pancreas without dilation of the pancreatic duct. (b) MRCP and (c) ERCP show the marked improve-
ment of distal stricture of the common bile duct and multiple sclerotic changes of the intrahepatic 
bile.

though positron emission tomography-CT (PET-CT) scan-

ning was not performed, no other organ involvement (e.g.,

salivary gland disease, orbital disease, or retroperitoneal fi-

brosis) was observed on CT/MRI or a physical examination.

On the other hand, progressive anemia was newly detected,

which was diagnosed as secondary AIHA.

AIHA can be associated with not only immune-related

diseases (i.e., systemic lupus erythematosus, autoimmune

lymphoproliferative syndrome, and common variable im-

mune deficiency) but also hematologic diseases [i.e., chronic

lymphocytic leukemia (9)]. In the current case, bone marrow

aspiration was performed, which denied a diagnosis of leu-

kemia.

We needed to clarify the possibility of drug-induced im-

mune hemolytic anemia (DIIHA). Cefotetan, ceftriaxione,

and pileracillin are most frequently associated with DIIHA;

however, many drugs are also listed as causative agents of

DIIHA (10, 11). We could exclude DIIHA based on the

clinical course, and because the patient did not take any

drugs that are suspected to be associated with DIIHA.

Clinical observation revealed that our patient’s hemolysis

was not precipitated by exposure to cold. Moreover, the

Coombs test was performed at 37°C. We confirmed that a

direct Coombs test was positive with C3d and IgG specific-
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ity. We also confirmed that the cold agglutinin titer was

negative. These results led to the diagnosis of warm AIHA,

rather than cold agglutinin disease (CAD). Splenomegaly

and thrombopenia were not observed; thus, we could ex-

clude idiopathic thrombocytopenic purpura (ITP). Evans’

syndrome, which is a combination of AIHA and ITP, was

thus excluded. The current case showed a good response to

steroid therapy, which resulted in a recovery from anemia.

However, we confirmed that the direct Coombs test re-

mained positive at 13 months after the diagnosis of secon-

dary AIHA and the subsequent treatment, which indicated

that this case could be classified as chronic AIHA.

Although both type 1 AIP/IgG4-SC and AIHA have a

shared etiology as presumed autoimmune diseases, to the

best of our knowledge, there are only three case reports in-

dicating an association between type 1 AIP/IgG4-SC and

secondary AIHA (12-14). The previous reports describing

patients with type 1 AIP/IgG4-SC and secondary AIHA are

summarized in Table 2. This review, which consisted of four

cases (including the current case) showed the following. All

of the patients were male; the mean age was 67 years.

Among the four AIHA patients, three had comorbid type 1

AIP, and three had IgG4-SC. One was diagnosed as coinci-

dentally having both type 1 AIP and AIHA. Three were in-

itially diagnosed as having type 1 AIP/IgG4-SC. Secondary

AIHA was newly diagnosed with clinical symptoms, which

included severe anemia at 3-40 months after the diagnosis of

type 1 AIP. In addition, two cases of type 1 AIP/IgG4-SC

were followed over time without steroid maintenance ther-

apy when secondary AIHA was diagnosed. Steroid therapy

was administered for the treatment of secondary AIHA in all

4 patients, which resulted in good responses, with the recov-

ery of anemia. These findings indicate that we need to be

aware of the possible association of type 1 AIP/IgG4-SC

and secondary AIHA, not only at the time of the initial di-

agnosis of type 1 AIP/IgG4-SC, but also during follow-up.

The retrospective review of the clinical course of the cur-

rent case revealed data that were overlooked at the initial di-

agnosis of type 1 AIP (Fig. 6). At the time when this patient

suffered from obstructive jaundice due to type 1 AIP, the

anemia itself had already slightly progressed before the ad-

ministration of PSL. We suspect that AIHA might have al-

ready developed at the time of the initial diagnosis of type 1

AIP. On reflection, we identified two reasons for the delayed

diagnosis. One was obstructive jaundice. Hemolytic anemia

is often found with jaundice as well as anemia; however, the

underlying diseases that cause jaundice followed by nonspe-

cific clinical symptoms like ‘general fatigue’ might obscure

the presence of hemolytic jaundice. Theoretically, hemolytic

jaundice can be distinguished from obstructive jaundice

based on the proportion of bilirubin. However, the ratio of

D-bil in T-bil is influenced by both hemolytic and obstruc-

tive jaundice. Thus, the proportion is not helpful for diag-

nosing hemolytic jaundice in patients with obstructive jaun-

dice. In this case, the retrospective analysis showed that the

Hb level had already dropped to 8.9 g/dL with a high biliru-

bin level (T-bil, 10.3 mg/dL; D-bil, 7.1 mg/dL) at the time

of the initial diagnosis of type 1 AIP. Another reason is ster-

oid therapy. Steroid therapy was administered immediately

after the diagnosis of type 1 AIP. Because the steroid ther-

apy was also effective for secondary AIHA, the anemia was

overlooked. Actually, when type 1 AIP was first diagnosed,
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Figure　6.　The clinical course of the present case. D-bil: direct bilirubin, PSL: prednisolone, T-bil: 
total bilirubin

the anemia was relatively mild. It became severe when sec-

ondary AIHA was diagnosed. After the first diagnosis of

type 1 AIP, chronic autoimmune damage, which might have

occurred with the tapering of the PSL dose, might have

cause more severe hemolysis. In addition, the first diagnosis

of type 1 AIP resulted in the immediate administration of

PSL before the patient’s anemia became serious. However,

maintenance treatment with low-dose PSL (5 mg) was con-

tinued until anemia became apparent and secondary AIHA

was then diagnosed. The re-escalation of the PSL dose was

thus delayed, which might have been a reason for increase

in the severity of the patient’s hemolysis.

In AIHA, the endogenous phagocytes can identify Fc re-

ceptors of IgG antibodies bound to erythrocyte membranes

and phagocytize them. The phagocytized IgG Fc receptors

are specific for IgG1 and IgG3 and show no activity for

IgG4. Moreover, phagocytes have receptors for complement

C3b to initiate the immune response pathway, whereas IgG4

has no activity in complement activation (15, 16). IgG4-

staining of tissue specimens obtained by bone marrow aspi-

ration showed no evidence of IgG4-positive plasma cell ag-

glutination (Fig. 4c). These findings might suggest that IgG4

does not contribute to the development of secondary AIHA.

However, whether IgG4 itself induces the inflammation of

the tissue in IgG4-RDs remains controversial. Moreover, the

lack of IgG4-positive plasma cell agglutination in the bone

marrow might not provide a plausible explanation to exclude

the diagnosis of ‘IgG4-related’ AIHA, because AIHA is a

disease in which hemolysis occurs in the spleen or periph-

eral blood, not the bone marrow. The specific criteria for the

diagnosis of secondary AIHA still need to be clarified to de-

termine whether secondary AIHA in patients with type 1

AIP should be included as one of the IgG4-RDs. Further

studies should be performed to obtain clinical evidence to

explain the relationship between secondary AIHA and IgG4-

RD.

In conclusion, we described a case of type 1 AIP with

IgG4-SC associated with secondary AIHA. Our experience

strongly suggests that in patients with type 1 AIP/IgG4-SC,

the possibility of secondary AIHA should be considered not

only at the initial diagnosis, but also during follow-up with

steroid therapy. We need to be aware that jaundice can be

caused not only obstructive jaundice, but also by hemolytic

jaundice in patients with type 1 AIP/IgG4-SC, because ob-

structive jaundice can obscure the presence of hemolytic

jaundice.

The authors state that they have no Conflict of Interest (COI).
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