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Abstract
A 50-year-old male was referred to our hospital for the evaluation of hyperproteinemia. Fluorodeoxyglucose positron emission tomography revealed high flu​orodeoxyglucose uptake in the pancreas, bilateral lacrimal glands, submandibular glands, parotid glands, bilateral pulmonary hilar lymph nodes, and kidneys. Laboratory data showed an elevation of hepatobiliary enzymes, renal dysfunction, and remarkably high immunoglobulin (Ig) G levels, without elevated serum IgG4. Abdominal computed tomography revealed swelling of the pancreatic head and bilateral kidneys. Endoscopic retrograde cholangiopancreatography showed an irregular narrowing of the main pancreatic duct in the pancreatic head and stricture of the lower common bile duct. Histological examination by endoscopic ultrasonography-guided fine-needle aspiration revealed findings of lymphoplasmacytic sclerosing pancreatitis without IgG4-positive plasma cells. Abnormal laboratory values and the swelling of several organs were improved by the treatment with steroids. The patient was diagnosed as having type 1 autoimmune pancreatitis (AIP) based on the International Consensus Diagnostic Criteria. Therefore, we encountered a case of compatible type 1 AIP without elevated levels of serum IgG4 or IgG4-positive plasma cells. This case suggests that AIP phenotypes are not always associated with IgG4.
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Core tip: Type 1 autoimmune pancreatitis (AIP) is regarded as a pancreatic lesion of IgG4-related disease (IgG4-RD). However, the role of IgG4 in AIP or IgG4-RD phenotypes has not been established. This patient was diagnosed with compatible type 1 AIP according to the International Consensus Diagnostic Criteria without an elevation of serum IgG4 levels or IgG4-positive plasma cells. This case suggests that type 1 AIP phenotypes do not require IgG4 elevation.

INTRODUCTION
In 1995, Yoshida et al[1] proposed autoimmune pan​creatitis (AIP) as a diagnostic entity and summarized the clinical features as follows: increased serum -globulin or immunoglobulin (Ig) G levels and the presence of autoantibodies; diffuse irregular narrowing of the main pancreatic duct (MPD) and enlargement of the pancreas; the occasional concurrent stenosis of the lower bile duct and other autoimmune diseases; mild symptoms, usually without attacks of acute pancreatitis; the effectiveness of steroid therapy; and histological findings of lymphoplasmacytic sclerosing pancreatitis (LPSP)[2]. With the accumulation of similar cases in Japan, the Japan Pancreas Society (JPS) proposed the world’s first clinical diagnostic criteria for AIP in 2002[3]. Thereafter, diagnostic criteria for AIP have been proposed in several countries after the report of an extensive number of cases worldwide. Therefore, the International Consensus Diagnostic Criteria (ICDC) were established to form an international standard.

In 2001, Hamano et al[4] reported that elevated serum IgG4 levels were highly specific and sensitive for the diagnosis of AIP. IgG4 has a pivotal role in the diagnosis and pathogenesis of AIP. Recently, the concept of IgG4-related disease (IgG4-RD) was proposed[5], and the diagnostic criteria for IgG4-RD were established in 2011[6]. IgG4-RD is a specific disease that presents with high serum levels of IgG4 and the enlargement of various organs including lacrimal glands, salivary glands, thyroid glands, lungs, pancreas, kidneys, and retroperitoneum. The histopathology of IgG4-RD includes remarkable IgG4-positive cell infiltration into plasma, fibrosis, and obliterative phlebitis. Type 1 AIP is considered to be a pancreatic lesion of IgG4-RD. However, the role of IgG4 in the phenotypic expression of AIP or IgG4-RD has not been clarified.

Here, we report a case of AIP compatible with type 1 AIP but without elevated levels of serum IgG4 and IgG4-positive plasma cells. This case suggests that the phenotype of type 1 AIP does not require an elevation of IgG4.

CASE REPORT

A 50-year-old male with a history of hypertension was referred to our hospital for the evaluation of hyperproteinemia [total protein (TP), 10.0 g/da; normal range, 6.7-8.1]. He was diagnosed with hypergammaglobulinemia, and a bone marrow biopsy and fluorodeoxyglucose (FDG)-positron emission tomography (PET) were performed to rule out multiple myeloma. Multiple myeloma was excluded based on the bone marrow results; however, FDG-PET revealed high FDG uptake in several enlarged organs (Figure 1A-C). The patient was admitted to our department for further examination of the pancreas, which was swollen and exhibited high FDG uptake. A physical examination showed elastic, painless, and persistent swelling of the salivary and lacrimal glands. Laboratory data revealed elevated levels of alkaline phosphatase (ALP 386 IU/l; normal range, 115-359) and -glutamyl transpeptidase (-GTP 101 IU/l; normal range, 10-47), renal dysfunction [creatinine (Cr), 1.36 mg/dl; normal range, 0.44-1.15], and elevated levels of pancreatic enzymes (Amylase 245 IU/l; normal range, 37-125; Lipase 339 IU/l; normal range, 6-48). The serum IgG levels were extremely high (6662 mg/dl; normal range, 870-1700); however, the serum IgG4 levels were normal (78.2 mg/dl; normal range, 4.8-105) (Table 1). Abdominal computed tomography (CT) revealed localized swelling of the head of the pancreas (Figure 2A), mild dilation of the upstream main pancreatic duct (MPD), a thickened common bile duct (CBD) wall, and swelling of the bilateral kidneys (Figure 2B). Endoscopic ultrasonography (EUS) showed hypoechoic swelling of the head of the pancreas and diffuse thickening of the CBD wall (Figure 3). Endoscopic retrograde cholangiopancreatography findings demonstrated irregular narrowing of the MPD in the head of the pancreas, dilation of the upstream MPD (Figure 4A), and a lower bile duct stricture (Figure 4B). Intraductal ultrasonography detected diffuse thickening of the bile duct wall (Figure 4C). We performed endoscopic ultrasonography-guided fine-needle aspiration (EUS-FNA) using a 19-gauge needle (ExpectTM; Boston-Scientific). Histological examination of the aspirate revealed marked lymphoplasmacytic infiltration (Figure 5A), storiform fibrosis, and obliterative phlebitis (Figure 5B). Immunohistochemistry showed an infiltration of CD38-positive plasma cells (Figure 5C and D); however, the infiltrating plasma cells were negative for IgG4 (Figure 5E). Furthermore, percutaneous biopsies of the swollen salivary glands and kidneys were performed to evaluate Mikulicz disease and intestinal nephritis. The results revealed remarkable lymphoplasmacytic infiltration and fibrosis. The histological diagnoses were sialadenitis and interstitial nephritis; however, the absence of IgG4-positive plasma cells was similar to the histological findings in the pancreas.

Prednisolone was orally administered at a dose of 30 mg/d to treat AIP and intestinal nephritis. After 3 wk of 30 mg/d dosing, the patient was weaned on 25 mg/d for 2 wk followed by 20 mg/d for 7 wk. Renal dysfunction and elevated hepatobiliary enzymes, pancreatic enzymes, and IgG improved with steroid treatment (Table 2). In addition, imaging modalities revealed that the enlargement of several organs, such as the pancreas, kidneys, salivary glands, and submandibular glands, was improved (Figure 6). FDG uptake in various organs was also reduced on FDG-PET (Figure 7).

The patient was diagnosed with AIP according to the ICDC, including pancreatic parenchymal imaging, irregular narrowing of MPD, other organ involvement (OOI), pancreas histology, and response to steroids; however, the serum IgG4 levels were not elevated. The patient was treated continuously with maintenance doses of prednisolone and was relapse-free after approximately 1 year.

DISCUSSION

The concept of AIP was proposed by Yoshida et al[1] in 1995. Recent studies suggested that there are two distinct subtypes of AIP: type 1 and type 2[7-9]. The histological descriptions of type 1 and 2 AIP are LPSP[10] and idiopathic duct-centric pancreatitis (IDCP) or granulocytic epithelial lesion (GEL)[11], respectively. The characteristic histological features of type 1 AIP are as follows: (1) marked lymphoplasmacytic infiltration with fibrosis and without granulocytic infiltration; (2) storiform fibrosis; (3) obliterative phlebitis; and (4) abundant [> 10 cells/high-power field (HPF)] IgG4-positive plasma cells. Type 1 AIP also has several specific clinical manifestations, such as increased serum levels of IgG4 and OOI and responsiveness to steroids[7]. Recently, IgG4-RD was recognized as a novel clinical entity with multiorgan involvement that is associated with the abundant infiltration of IgG4-positive plasma cells[5,6]. IgG4 may play a central role in the clinical features of IgG4-RD; however, the detailed pathophysiological mechanisms behind these effects are unclear.
This case was diagnosed with definitive type 1 AIP according to the ICDC and pancreas histology (LPSP; level 1). In this patient, parenchymal imaging, ductal imaging, and OOI were all level 2. Based on his response to steroid treatment, the only probable diagnosis was type 1 AIP. However, lymphoplasmacytic sclerosing pancreatitis without IgG4-positive plasma cells was detected in the pancreas fine needle aspirate specimens. ICDC recommends obtaining a core biopsy specimen or resection specimen for histological evaluation. However, we have previously reported that histological diagnosis of AIP is possible from an EUS-FNA specimen obtained using a 22G needle[12]. In the present case, we showed that EUS-FNA using a 19G needle provides an adequate tissue sample for histological diagnosis. Serum IgG4-negative AIP has been reported in several studies[13-16] and pediatric cases have also been reported[17]. These reports described that IgG4-negative AIP presents with weak symptoms such as abdominal pain and jaundice[13] as well as the appearance of OOI compared to IgG4-positive AIP[13,15,16]. The present case exhibited significant OOI in several organs, including the pancreas; however, there was no elevation of the serum IgG4 levels or IgG4-positive plasma cell infiltration in the pancreas, salivary gland, or kidneys. In addition, the histological findings in this case revealed type I AIP without abundant IgG4-positive plasma cells. Since this case was not type 2 AIP and there was no IgG4-related type 1 AIP activity, the pathophysiological mechanism of this case may be different from the IgG4-negative AIP cases reported previously.

The mechanism by which IgG4 is produced is unclear. Several studies examining the mechanism of IgG4 production have been reported, including a T cell-dependent pathway and a T cell-independent pathway. For the T cell-dependent pathway, recent studies have described the increased production of regulatory T cell (Treg) and IL-10 in IgG4-RD tissues[18-20]. In addition, IL-10 was secreted by inducible costimulatory molecule (ICOS)-positive Tregs. The increased number of ICOS-positive Tregs correlated with the production of IL-10, which may influence the switching of B cells into IgG4-producing plasmacytes and the production of serum IgG4[21]. In contrast, the T cell-independent pathway involves the activation of toll-like receptors (TLRs) and nucleotide-binding oligomerization domain (NOD)-like receptors (NLRs) in monocytes by microbial antigens, which induces the production of IgG4 via the activation of B cell-activation factor (BAFF)-mediated signaling pathways[22,23].

There are several possible reasons for the absence of high serum IgG4 levels and IgG4-positive plasma cell infiltration in the present case. The first possible reason is an impaired class switch from IgG to IgG4. Although the elevated serum IgG concentrations in this case indicated intact IgG production, the low proportion of IgG4 suggested an impaired class switch to IgG4. In addition, immunostaining revealed a decrease in infiltrating CD20-positive B cells compared with that in CD3-positive T cells. Greater CD20-positive B cell infiltration than CD3-positive T cell infiltration is commonly observed in IgG4-negative AIP patients[13]. 

We evaluated pancreas aspirates with anti-CD3 and anti-CD20 antibodies to establish whether T cells or B cells were more active. In the present case, examination of the pancreas and salivary gland tissues revealed the presence of greater CD3-positive T cell infiltration than CD20-positive B cell infiltration (Figure 8). This finding was different from that in a previous report[13]. Our finding suggests that the IgG4-negative presentation is the result of a suppressed T cell-independent pathway, or of BAFF-mediated, reduced IgG4 production. The accumulation of further cases similar to the present one is required to clarify the pathogenesis of AIP.

In conclusion, we treated a patient with AIP whose symptoms were compatible with type 1 AIP but who did not show elevated serum IgG4 or IgG4-positive plasma cells in any involved organs. This finding suggests that the pathogenesis of type 1 AIP is not always associated with a mechanism involving the overproduction of IgG4.

COMMENTS

Case characteristics

A 50-year-old male was referred to our hospital for the evaluation of hyperproteinemia.

Clinical diagnosis

The physical examination showed elastic, painless, and persistent swelling of the salivary and lacrimal glands.

Differential diagnosis

Autoimmune pancreatitis, IgG4-related disease, sialadenitis, interstitial nephritis.

Laboratory diagnosis

An elevation of hepatobiliary enzymes (386 IU/l alkaline phosphatase, 101 IU/l -glutamyl transpeptidase) and pancreatic enzymes (245 IU/l serum amylase, 339 IU/l serum lipase), renal dysfunction (1.36 mg/dl creatinine), and the serum levels of IgG were extremely high (6,662 mg/dl); however, serum IgG4 levels were normal (78.2 mg/dl).

Imaging diagnosis

fluorodeoxyglucose (FDG)-positron emission tomography revealed high FDG uptake in the pancreas, both lacrimal glands, submandibular glands, parotid glands, bilateral pulmonary hilar lymph nodes, kidneys, and an abdominal computed tomography depicted localized swelling of the pancreatic head, mild dilation of the upstream main pancreatic duct, a thickened common bile duct wall, swelling of the bilateral kidneys.

Pathological diagnosis

The histological findings by endoscopic ultrasonography-guided fine-needle aspiration revealed lymphoplasmacytic sclerosing pancreatitis without IgG4-positive plasma cells, and percutaneous biopsies of the swollen salivary glands and kidneys showed remarkable lymphoplasmacytic infiltration and fibrosis. 

Treatment

Prednisolone was orally administered at a dose of 30 mg/d to treat autoimmune pancreatitis (AIP) and intestinal nephritis. 

Related reports

Serum IgG4-negative AIP has been reported in several studies. These reports described that IgG4-negative AIP presents with weak symptoms such as abdominal pain and jaundice as well as the appearance of other organ involvement (OOI) compared to IgG4-positive AIP. This patient exhibited significant OOI in several organs; however, there was no elevation of the serum IgG4 levels or IgG4-positive plasma cell infiltration. This case might differ from the IgG4-negative AIP cases reported previously. 

Experiences and lessons

This case exhibited significant OOI in several organs including the pancreas; however, there was no elevation of the serum IgG4 levels or IgG4-positive plasma cell infiltration in the pancreas, salivary gland, or kidneys; this case suggests that the phenotype of type 1 AIP does not require IgG4 elevation.

Peer-review

The authors have provided an extensive review on the various known phenotypes of AIP and their case report offers insight into a less common phenotype. This article suggests that the pathogenesis of type 1 AIP is not always associated with a mechanism involving the overproduction of IgG4.
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Figure 1  Findings of fluorodeoxyglucose-positron emission tomography. Positron emission tomography revealed high fluorodeoxyglucose uptake in various organs (uptake is indicated by circles). A: Submandibular glands (SUVmax 5.6) and parotid glands (SUVmax 5.8); B: Pancreas (SUVmax 4.2); C: Bilateral hilar of lymph nodes (SUVmax 7.3) and both kidneys (SUVmax 6.2).

[image: image2.png]



Figure 2  Findings of abdominal computed tomography. A: Localized swelling of the head of the pancreas (short arrows); B: Mild dilation of the upstream main pancreatic duct (long arrow), a thickened common bile duct wall (short arrow), and swelling of the kidneys.
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Figure 3  Findings of endoscopic ultrasonography. Endoscopic ultrasonography revealed hypoechoic swelling of the pancreatic head (A: arrowheads), mild dilation of the upstream main pancreatic duct (B: arrowheads), and diffuse thickness of the common bile duct wall (C: arrowheads).
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Figure 4  Findings of endoscopic retrograde cholangiopancreatography and intraductal ultrasonography. Endoscopic retrograde cholangiopancreatography revealed an irregular narrowing of the main pancreatic duct (MPD) in the pancreatic head and dilation of the upstream MPD (A); There was a lower bile duct stricture (B); and intraductal ultrasonography showed diffuse thickening of the bile duct wall (C).
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Figure 5  Histological findings of pancreas specimens. The histological examination revealed marked lymphoplasmacytic infiltration, storiform fibrosis, and obliterative phlebitis (arrowheads). Immunostaining showed CD38-positive plasma cells and CD163-positive spindle macrophage infiltration. However, no IgG4-positive plasma cells were detected. A: Hematoxylin and eosin staining (magnification × 200 ); B: Elastica-Masson’s staining (magnification × 200); Immunohistochemical staining for CD38 (C), CD163 (D), and IgG4 (E) are also shown at magnification × 100.
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Figure 6  Findings of computed tomography after steroid therapy. Computed tomography showed improved the enlargement of the pancreas (indicated arrowheads) and kidneys.

[image: image7.png]After

Before

After

Before




Figure 7  Findings of fluorodeoxyglucose-positron emission tomography after steroid therapy. Fluorodeoxyglucose (FDG)-positron emission tomography showed reduced FDG uptake in various organs.
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Figure 8  Histological findings of pancreas and salivary gland specimens. Pancreas and salivary gland tissues exhibited increased CD3-positive T cell infiltration compared with CD20-positive B cell infiltration. A-C: Pancreas (magnification × 100); D-F: salivary gland (magnification × 100); A, D: Hematoxylin and eosin staining; B, C, E, F: Immunohistochemical staining for CD38 (B, E) and CD20 (C, F).
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Table 2  Laboratory data after steroid therapy


Test


�
Result


�
Reference 


range�
Test


�
Result


�
Reference 


range�
Test


�
Result


�
Reference range


�
�
WBC (103/L)


�
9.3


�
4.0-9.0


�
TP (g/dL)


�
  7.1


�
6.7-8.1


�
TG (mg/dL)


�
  78


�
  30-150


�
�
RBC (106/L)


�
  4.31


�
4.27-5.70


�
 Albumin (%)


�
57.6


�
54.6-66.1


�
TC (mg/dL)


�
197


�
130-220


�
�
Hb (g/dL)


�
 12.6


�
14.0-18.0


�
 Alpha 1 (%)


�
  4.7


�
2.7-4.3


�
GLU (mg/dL)


�
  96


�
  68-109


�
�
Ht (%)


�
 38.4


�
40.0-52.0


�
 Alpha 2 (%)


�
10.2


�
  6.2-10.5


�
HbA1c (%)


�
 5.8


�
4.6-6.2


�
�
Plt (103/L)


�
203


�
150.0-350.0


�
Beta 1 (%)


�
  5.7


�
5.0-7.5


�
CRP (mg/dL)


�
 0.1


�
0.0-0.3


�
�
�
�
�
Beta 2 (%)


�
  3.4


�
3.5-6.6


�
�
�
�
�
T-Bil (IU/L)


�
0.5


�
0.2-1.0


�
 Gamma (%)


�
18.4


�
12.3-22.8


�
IgG (mg/dL)


�
1487


�
  870-1700


�
�
ALP (IU/L)


�
292


�
115-359


�
Alb (g/dL)


�
  3.9


�
3.8-5.3


�
IgG4 (mg/dL)


�
  3.9


�
 4.8-105


�
�
-GTP (IU/L)


�
  30


�
10-47


�
BUN (mg/dL)


�
25.0


�
  8-20


�
CEA (ng/dL)


�
  1.3


�
0.0-5.0


�
�
AST (IU/L)


�
  16


�
  8-38


�
Cr (mg/dL)


�
0.98


�
0.44-1.15


�
CA19-9 (U/mL)


�
12.7


�
  0.0-37.0


�
�
ALT (IU/L)


�
  20


�
  4-43


�
Na (mEq/L)


�
 140


�
136-141


�
�
�
�
�
LDH (IU/L)


�
203


�
119-229


�
K (mEq/L)


�
  4.4


�
3.5-5.1


�
�
�
�
�
Lipase (IU/L)


�
  22


�
  6-48


�
Cl (mEq/L)


�
 104


�
  98-107


�
�
�
�
�
Amylase (IU/L)


�
  44


�
  37-125


�
Ca (mg/dL)


�
  9.3


�
  8.6-10.1


�
�
�
�
�









Table 1  Laboratory data on admission


Test


�
Result


�
Reference range


�
Test


�
Result


�
Reference range


�
Test


�
Result


�
Reference range


�
�
WBC (103/L)


�
6.0


�
4.0-9.0


�
TP (g/dL)


�
  10.0


�
6.7-8.1


�
TG (mg/dL)


�
  42


�
  30-150


�
�
RBC (106/L)


�
  3.24


�
4.27-5.70


�
 Albumin (%)


�
  26.2


�
54.6-66.1


�
TC (mg/dL)


�
  85


�
130-220


�
�
Hb (g/dL)


�
9.6


�
14.0-18.0


�
 Alpha 1 (%)


�
    3.0


�
2.7-4.3


�
GLU (mg/dL)


�
110


�
  68-109


�
�
Ht (%)


�
28.4


�
40.0-52.0


�
 Alpha 2 (%)


�
    6.5


�
  6.2-10.5


�
HbA1c (%)


�
 6.4


�
4.6-6.2


�
�
Plt (103/L)


�
 215


�
150.0-350.0


�
Beta 1 (%)


�
    3.7


�
5.0-7.5


�
CRP (mg/dL)


�
 0.5


�
0.0-0.3


�
�
�
�
�
Beta 2 (%)


�
    n.c.


�
3.5-6.6


�
�
�
�
�
T-Bil (IU/L)


�
  0.4


�
0.2-1.0


�
 Gamma (%)


�
  60.6


�
12.3-22.8


�
IgG (mg/dL)


�
6564


�
  870-1700


�
�
ALP (IU/L)


�
 386


�
115-359


�
Alb (g/dL)


�
    2.4


�
3.8-5.3


�
IgG1 (mg/dL)


�
4863


�
320-748


�
�
-GTP (IU/L)


�
 101


�
10-47


�
BUN (mg/dL)


�
  18.0


�
  8-20


�
IgG2 (mg/dL)


�
  919


�
208-754


�
�
AST (IU/L)


�
   28


�
  8-38


�
Cr (mg/dL)


�
  1.36


�
0.44-1.15


�
IgG3 (mg/dL)


�
  703


�
  6.6-88.3


�
�
ALT (IU/L)


�
   18


�
  4-43


�
Na (mEq/L)


�
136.0


�
136-141


�
IgG4 (mg/dL)


�
 78.2


�
 4.8-105


�
�
LDH (IU/L)


�
 187


�
119-229


�
K (mEq/L)


�
    3.8


�
3.5-5.1


�
ANA (mg/dL)


�
(-)


�
�
�
Lipase (IU/L)


�
 339


�
  6-48


�
Cl (mEq/L)


�
105.0


�
  98-107


�
CEA (ng/dL)


�
  1.1


�
0.0-5.0


�
�
Amylase (IU/L)


�
 245


�
  37-125


�
Ca (mg/dL)


�
    8.0


�
  8.6-10.1


�
CA19-9 (U/mL)


�
11.3


�
  0.0-37.0


�
�
TP: Total protein; ALP: Alkaline phosphatase; GTP: Glutamyl transpeptidase.








