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Case Report



Multi-Organ Involvement of Immunoglobulin G4-Related Disease
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Abstract

:

Immunoglobulin G4-related disease (IgG4-RD) is a fibroinflammatory condition of unknown etiology, with presumed autoimmune mechanisms. It is characterized by high levels of IgG4 and variable clinical manifestations. It can involve one or multiple organs. Herein, we reported the case of a 62-year-old man with three organs involvement. He initially presented with recurrent jaundice. Laboratory analysis revealed cholestasis, high gamma-globulin levels, renal failure, and proteinuria. Abdominal Magnetic Resonance Imaging (MRI) showed segmental strictures of the left intrahepatic bile ducts and the wirsung duct with an increased volume of the pancreas and diffuse bilateral enlargement of the kidneys. Laboratory tests revealed high IgG4 levels (770 mg/dL). Based on the biological and radiological findings, we have suggested the diagnosis of systemic IgG4-related disease involving bile ducts, the pancreas, and probably the kidneys. Renal biopsy revealed lymphoplasmacytic infiltrate and fibrosis, but no IgG4-positive cell. The patient received corticosteroid therapy with a complete resolution of all symptoms and a rapid normalization of all blood tests. The present case underlines the complexity of IgG4-RD because of its variable clinical presentation. The diagnosis is challenging and should be carefully assessed for possible multi-organ involvement.






Keywords:


immunoglobulin G4-related disease; autoimmune pancreatitis; cholangitis; steroids












1. Introduction


In recent decades, immunoglobulin G4-related diseases (IgG4-RD) have attracted increasing attention. They are a group of immune-mediated diseases with a variable spectrum of clinical manifestations and common serological markers. This entity is characterized by tissue infiltration by IgG4+ plasma cells and elevated serum IgG4 levels. It can involve multiple organs synchronously or metachronously, with common histopathological features and lead to tissue sclerosis, which can cause irreversible organ damage if untreated [1]. The most affected organs include the pancreas, biliary duct, kidneys, lungs, thyroid, and salivary glands.



IgG4-RD is considered a rare disease and, currently, little is known about its epidemiology. It is threefold more prevalent in male than in female patients. There is little agreement about the diagnostic criteria for systemic IgG4-RD. Up to now, only the criteria for IgG4-related pancreatitis, cholangitis, nephritis, and glandular disease are available. Nevertheless, these criteria are not applicable for the diagnosis of another organ involvement [2,3].



Currently, treatment guidelines are made based on limited data. Many reports have shown that glucocorticoids represent an effective treatment for IgG4-RD, but their long-term use is still controversial. Herein, we report a case of IgG4-RD with three types of organ involvement, successfully treated with steroids.



We present the following case in accordance with the CARE reporting checklist.




2. Case Report


A 62-year-old male patient was referred to our hospital due to recurrent jaundice. His past medical history included cholecystectomy. He had no history of drinking, and no history of liver or biliary diseases. Six months before admission, the patient developed abdominal pain and recurrent jaundice. On admission, physical examination revealed scleral icterus with uniformly jaundiced skin with no evidence of abdominal mass or lymph nodes. Liver function tests showed serum alanine aminotransferase 44 IU/L, aspartate aminotransferase 78 IU/L, cholestasis with high levels of Alkaline phosphatase 196 IU/L, gamma glutamyl transferase 299 IU/L, total bilirubin 87 µmol/L. Prothrombin time and serum tumor markers were within normal limits (carcinoembryonic antigen, 3.3 ng/mL; carbohydrate antigen 19–9, 22.3 U/mL). The other blood tests confirmed a high level of gamma-globulins33g/dL, elevated serum creatinine 199 µmol/dL, proteinuria 0.6 g/24 h, normal serum, and urinary electrolytes and absence of hematuria. Abdominal ultrasound showed no dilatation of intrahepatic or extrahepatic bile ducts. Abdominal magnetic resonance imaging (MRI) showed segmental strictures of intrahepatic bile ducts, especially in the left liver lobe and of the wirsung duct. The extrahepatic biliary tract was not dilated (Figure 1). There was an increased volume of the pancreas, particularly in the head, with a loss of physiological lobular architecture (Figure 2), and a diffuse bilateral enlargement of the kidneys with mild contrast enhancement (Figure 3).



On the basis of these findings, we have discussed other differential diagnosis, including malignancies (pancreatic head cancer and bile duct carcinoma) and inflammatory disorders namely primary sclerosing cholangitis. However, auto-immune disorder with pancreaticobiliary involvement related to IgG4 disease were also suspected.



Further immunological tests revealed elevated serum levels of IgG4 770 mg/dL (NV = 135 mg/dL) pointing to a diagnosis of IgG4-related pancreatitis and cholangitis according to the Asian diagnostic criteria. Since we suspected an association with IgG4-related kidney disease, a renal biopsy was accomplished. Histological analysis of renal specimen demonstrated interstitial inflammation with dense lymphoplasmacytic infiltrate and fibrosis, but immunostaining for IgG4 did not reveal any infiltration of plasma cells by IgG4+ (Figure 4). According to the standards proposed by the Japanese Society of Nephrology, the diagnosis of IgG4-related kidney disease is clear. Therefore, IgG4-related kidney disease was diagnosed based on clinical, serological, and histological findings. The oral dose of prednisolone given to patients was 0.6 mg/kg per day for four weeks associated to Azathioprine at the dose of 2.5 mg/kg/day. After four weeks of management, we noticed a marked general improvement, with regression of jaundice and a rapid decrease of alkaline phosphatase, gamma glutamyl transferase, bilirubin, and serum creatinine levels. Then, the prednisolone dose was gradually reduced within 12 weeks to a maintenance dose of 5 mg/d. At 6-month follow-up, laboratory analysis showed complete normalization of gamma-globulins and IgG4 levels with the disappearance of proteinuria. In the next three years, no further recurrence occurred.




3. Discussion


Our 62-year-old patient presented with recurrent jaundice and abdominal pain associated to cholestatic liver function tests, proteinuria and renal failure. Further investigations revealed a marked elevation of total serum immunoglobulin G4 (IgG4) with diffuse enlarged pancreas and radiological signs suggestive of cholangitis. These findings led to the diagnosis of multi-organ expression of IgG4-related disease with involvement of the pancreas, bile ducts, and probably the kidneys.



Recently, IgG4-RD has been recognized as a systemic inflammatory condition of unknown cause [4]. The possible involvement of IgG4 in sclerosing lesions was first suggested by Hamano et al. who described high serum IgG4 concentrations in subjects with autoimmune pancreatitis [5]. Kamisawa et al. reported abundant IgG4-positive plasma cells in extrapancreatic lesions in patients with autoimmune pancreatitis, suggesting that IgG4-related pathology is not limited to the pancreas [6]. Therefore, IgG4-related sclerosing lesions have been identified at various anatomical sites and the term of IgG4-RD was used to better describe this systemic condition [7,8]. The pancreas and bile ducts were the most commonly affected gastrointestinal localizations in IgG4-RD. However, since his first description, every organ system has been reported to be affected, including lungs, thyroid, lymph nodes, central nervous system, liver, gall bladder, heart, skin, small intestine, esophagus, colon and prostate [9,10,11,12,13,14,15,16]. In our case, three organs were involved: the pancreas, bile ducts, and kidneys. Multiorgan involvement may be evident at initial diagnosis, as was the present case, but usually evolves metachronously over months to years.



There is not enough data to determine the global incidence and prevalence of IgG4-RD because it is relatively a novel disease entity and often underdiagnosed or missed especially for patients with low IgG4 titers [1]. IgG4-RD usually occurred in middle-aged or older patients, with male predominance, particularly in IgG4-related pancreatitis (AIP) [7].



Although the diagnostic criteria for AIP have been developed, standardized international diagnostic criteria for systemicIgG4-RD have not yet been fully established, and the presence of many clinical situations mimicking IgG4-RD can lead to an over-diagnosis of the disease. The current best diagnosis of IgG4-RD depends on the comprehensive and organ-specific diagnostic criteria of subjects suffering from IgG4-related pancreatitis, sclerosing cholangitis and kidney disease [17]. The comprehensive diagnostic (CD) criteria for systemic IgG4-RD were first proposed by Umehara et al. [18]. The IgG4-RD CD-criteria included three mainitems, categorizing subjects as having definite, probable, or possible IgG4-RD (Table 1) [1]. One limitation of these criteria is that they may not be applicable if the organs involved are difficult in taking biopsy specimens such as the pancreas. To overcome this problem, specific Japanese societies for various organs have established diagnostic criteria for the IgG4-RD of these specific organs [18]. Patients, who could not respond to these CD criteria, could be diagnosed by applying organ-specific criteria, including those for IgG4-pancreatitis (AIP), IgG4-sclerosing cholangitis (IgG4-SC), and IgG4-kidneys related Disease (IgG4-RKD) (Table 2) [19,20,21]. Herein, according to CD criteria, the diagnosis of IgG4-RD was definite because he fulfilled the following criteria (1), (2) and (3i) [18]. The majority of patients with IgG4-RKD have similar lesions identified in multiple other organs. Tubulointerstitial nephritis is the most common renal manifestation; glomerular lesions may also be observed, with eventually renal function impairment. Elevated IgG or IgE levels as well as hypocomplementemia are the frequently observed serologic features of IgG4-RKD. Serum IgG4 elevation (>135 mg/dL) is the most, but not entirely, specific marker for the diagnosis [21]. Imaging findings are variable from small nodules to bilateral diffuse abnormalities. Renal pelvis and perirenal adipose tissue could be affected along with the renal parenchyma [21]. Histological features included dense lymphoplasmacytic infiltration, storiform or “bird’s eye” fibrosis and IgG4-positive plasma cell infiltration [21]. In our case, despite the absence of infiltrating IgG4-positive plasma cells in histologic findings of the renal biopsy, the diagnosis ofIgG4-RKD was strengthened by the complete clinical and biochemical remission after steroid therapy. IgG4-RD is responsive to immunosuppressive agents and timely recognition of the disease is clinically important to prevent irreversible complications and organ damage if undiagnosed until advanced stages. Since there were no clear recommendations for optimal therapeutic approach, glucocorticoids were considered as the first line therapy of IgG4-RD patients. Broad treatment targets consist of the induction of remission and prevention of relapse.



The initial dosage of prednisolone may vary according to different guidelines. The Mayo Clinic recommends a standard initial dose of 40 mg per day of oral prednisolone, for 4 weeks [22]. However, the Japanese consensus statement on treatment and prognosis of IgG4-related pancreatitis recommends an induction dose of oral prednisolone of 0.6 mg/kg per day. This dose should be administered for 2–4 weeks and then gradually tapered. Most patients treated with this dose showed a favorable response in a few weeks [7]. In case of multiorgan involvement, patients have also shown good and rapid response rates to glucocorticoids especially for IgG4-RKD [20]. Patients presenting with obstructive jaundice should be considered for biliary stenting. Nevertheless, most cases of IgG4-SC are often associated with type1 AIP, both of which showing a favorable response to steroid therapy with complete resolution of jaundice without stinting [3].



To prevent relapse, a maintenance dose of 2.5–5.0 mg/d of corticosteroids is recommended by the Japanese guidelines. Treatment of relapsing IgG4-RD was effectively achieved with corticosteroids. The subsequent introduction of azathioprine, to maintain a complete clinical, biochemical and radiological response is recommended as well. If corticosteroids are not effective, the diagnosis of IgG4-RD should be reviewed, before considering other immunosuppressive agents as a second-line treatment such as calcineurin inhibitors and mycophenolate mofetil or rituximab [23]. At present, rituximab, a monoclonal anti-CD20 antibody, has been proved to be highly effective in inducing remission in patients with recurrent or refractory IgG4-RD. It is now incorporated in the new guidelines for the second-line treatment of IgG4-RD [24,25]. Disease remission was reported in 67–83% of patients treated with rituximab even in the absence of concomitant glucocorticoid treatment. The most frequently used induction regimens consisted either of four doses of 375 mg/m2/week or two doses of 1000 mg at an interval of 14 days. The optimal regimen of rituximab administration was not fully defined, and it was suggested that fixed dosing interval of every 6 months can eventually prevent relapse [26].



To date, THE clinical outcome and prognosis of patients with IgG4-RD is not well established.



Clinical relapse and treatment failure were reported to be significantly associated with a higher risk of death. Diabetes mellitus and biliary obstruction, associated inflammatory aortic aneurysms or idiopathic retroperitoneal fibrosis, development of cirrhosis and portal hypertension, were the main disorders significantly associated with the unfavorable prognosis of IgG4-RD [27].




4. Conclusions


In conclusion, we report a case of IgG4-RD involving three organs, the pancreas, bile ducts, and the kidneys, with a favorable response to glucocorticoids. Only a few cases with extensive multiorgan involvements have been reported in the literature. Regrettably, universal criteria for IgG4-RD have not yet been recognized, and consequently, the IgG4-RD diagnosis remains confusing. As clinical presentation and pathological features depend on the organ involved, detailed diagnostic criteria for each organ are needed.







Author Contributions


Conceptualization: W.D., W.B.A. and A.B. (Ahlem Braham); validation: S.A. and H.J.; data curation: N.M. and A.B. (Ahlem Bdioui); writing—original draft preparation: E.N. and A.H. Writing—review and editing: A.B.S. and M.K., visualization, S.H. and A.J. All authors have read and agreed to the published version of the manuscript.




Funding


This research received no external funding.




Institutional Review Board Statement


This research was approved by The Ethics Committee of Sahloul University Hospital of Sousse. The authors are accountable for all aspects of the work in ensuring that questions related to the accuracy or integrity of any part of the work are appropriately investigated and resolved.




Informed Consent Statement


Informed consent was obtained from all subjects involved in the study.




Conflicts of Interest


The authors declare no conflict of interest.




Abbreviations




	IgG4-RD
	Immunoglobulin G4-related disease



	AIP
	IgG4-related pancreatitis



	CD
	comprehensive diagnostic



	IgG4-SC
	IgG4-sclerosing cholangitis







References


	



Umehara, H.; Okazaki, K.; Masaki, Y.; Kawano, M.; Yamamoto, M.; Saeki, T.; Matsui, S.; Sumida, T.; Mimori, T.; Tanaka, Y.; et al. A novel clinical entity, IgG4- related disease (IgG4RD): General concept and details. Mod. Rheumatol. 2012, 22, 1–14. [Google Scholar] [CrossRef]

	



Nakazawa, T.; Ohara, H.; Sano, H.; Ando, T.; Aoki, S.; Kobayashi, S.; Okamoto, T.; Nomura, T.; Joh, T.; Itoh, M. Clinical differences between primary sclerosing cholangitis and sclerosing cholangitis with autoimmune pancreatitis. Pancreas 2005, 30, 20–25. [Google Scholar]

	



Ghazale, A.; Chari, S.T.; Zhang, L.; Smyrk, T.C.; Takahashi, N.; Levy, M.J.; Topazian, M.D.; Clain, J.E.; Pearson, R.K.; Petersen, B.T.; et al. Immunoglobulin G4-associated cholangitis: Clinical profile and response to therapy. Gastroenterology 2008, 134, 706–715. [Google Scholar] [CrossRef]

	



Stone, J.H.; Brito-Zeron, P.; Bosch, X.; Ramos-Casals, M. Diagnostic approach to the complexity of IgG4-related disease. Mayo Clin. Proc. 2015, 90, 927–939. [Google Scholar] [CrossRef]

	



Hamano, H.; Kawa, S.; Horiuchi, A.; Unno, H.; Furuya, N.; Akamatsu, T.; Fukushima, M.; Nikaido, T.; Nakayama, K.; Usuda, N.; et al. High serum IgG4 concentrations in patients with sclerosing pancreatitis. N. Engl. J. Med. 2001, 344, 732–738. [Google Scholar] [CrossRef]

	



Kamisawa, T.; Funata, N.; Hayashi, Y.; Eishi, Y.; Koike, M.; Tsuruta, K.; Okamoto, A.; Egawa, N.; Nakajima, H. A new clinicopathological entity of IgG4-related autoimmune disease. J. Gastroenterol. 2003, 38, 982–984. [Google Scholar] [CrossRef] [PubMed]

	



Webster, G.J.; Yamamoto, M.; Zamboni, G.; Umehara, H.; Stone, J.H. Consensus statement on the pathology of IgG4-related disease. Mod. Pathol. 2012, 25, 1181–1192. [Google Scholar]

	



Umehara, H.; Okazaki, K.; Masaki, Y.; Kawano, M.; Yamamoto, M.; Saeki, T.; Matsui, S.; Yoshino, T.; Nakamura, S.; Kawa, S.; et al. Comprehensive diagnostic criteria for IgG4-related disease. (IgG4-RD). Mod. Rheumatol. 2012, 22, 21–30. [Google Scholar] [CrossRef]

	



Stone, J.H.; Zen, Y.; Deshpande, V. IgG4-related disease. N. Engl. J. Med. 2012, 366, 539–551. [Google Scholar] [CrossRef] [PubMed]

	



Fujii, M.; Sato, Y.; Ohara, N.; Hashimoto, K.; Kobashi, H.; Koyama, Y.; Yoshino, T. Systemic IgG4-related disease with extensive peripheral nearve involvement that progressed from localized IgG4-related lymphadenopathy: An autopsy case. Diagn. Pathol. 2014, 9, 41. [Google Scholar] [CrossRef] [PubMed]

	



Carbajal, H.; Waters, L.; Popovich, J.; Boniuk, M.; Chevez-Barrios, P.; Marcus, D.M.; Sessoms, S. IgG4 related cardiac disease. Methodist DeBakey Cardiovasc. J. 2013, 9, 230–232. [Google Scholar] [CrossRef]

	



Ise, M.; Yasuda, F.; Suzaki, R.; Kurihara, S.; Konohana, I. Skin lesions in a patient with IgG4-related disease. Clin. Exp. Dermatol. 2014, 39, 713–716. [Google Scholar] [CrossRef]

	



Andrew, N.; Kearney, D.; Sladden, N.; Goss, A.; Selva, D. Immunoglobulin G4-related disease of the hard palate. J. Oral Maxillofac. Surg. 2014, 72, 717–723. [Google Scholar] [CrossRef] [PubMed]

	



Ko, Y.; Woo, J.Y.; Kim, J.W.; Hong, H.S.; Yang, I.; Lee, Y.; Hwang, D.; Min, S.J. An immunoglobulin G4-related sclerosing disease of the small bowel: CT and small bowel series findings. Korean J. Radiol. 2013, 14, 776–780. [Google Scholar] [CrossRef] [PubMed]

	



Dumas-Campagna, M.; Bouchard, S.; Soucy, G.; Bouin, M. IgG4-related esophageal disease presenting as esophagitis dissecanssuperficialis with chronic strictures. J. Clin. Med. Res. 2014, 6, 295–298. [Google Scholar] [PubMed]

	



Wimmer, D.B.; Ro, J.Y.; Lewis, A.; Schwartz, M.R.; Caplan, R.; Schwarz, P.; Ayala, A.G. ExtranodalRosai-Dorfman disease associated with increased numbers of immunoglobulin G4 plasma cells involving the colon: Case report with literature review. Arch. Pathol. Lab. Med. 2013, 137, 999–1004. [Google Scholar] [CrossRef]

	



Wallace, Z.S.; Perugino, C.; Matza, M.; Deshpande, V.; Sharma, A.; Stone, J.H. Immunoglobulin G4-related Disease. Clin. Chest Med. 2019, 40, 583–597. [Google Scholar] [CrossRef]

	



Umeharaa, H.; Okazakib, K.; Nakamuraa, T.; Satoh-Nakamuraa, T.; Nakajimac, A.; Kawanod, M.; Mimorie, T.; Chibaf, T. Current approach to the diagnosis of IgG4-related disease—Combination of comprehensive diagnostic and organ-specific criteria. Mod. Rheumatol. 2017, 27, 381–391. [Google Scholar] [CrossRef]

	



Ohara, H.; Okazaki, K.; Tsubouchi, H.; Inui, K.; Kawa, S.; Kamisawa, T.; Tazuma, S.; Uchida, K.; Hirano, K.; Yoshida, H.; et al. Clinical diagnostic criteria of IgG4-related sclerosing cholangitis. J. Hepato-Biliary-Pancreat. Sci. 2012, 19, 536–542. [Google Scholar] [CrossRef]

	



Kawano, M.; Saeki, T.; Nakashima, H.; Nishi, S.; Yamaguchi, Y.; Hisano, S.; Yamanaka, N.; Inoue, D.; Yamamoto, M.; Takahashi, H.; et al. Proposal for diagnostic criteria for IgG4-related kidney disease. Clin. Exp. Nephrol. 2011, 15, 615–626. [Google Scholar] [CrossRef]

	



Salvadori, M.; Tsalouchos, A. Immunoglobulin G4-related kidney diseases: An updated review. World J. Nephrol. 2018, 6, 29–40. [Google Scholar] [CrossRef]

	



Lee, H.E.; Zhang, L. Immunoglobulin G4 related hepatobiliary disease. Semin. Diagn. Pathol. 2019, 36, 423–433. [Google Scholar] [CrossRef] [PubMed]

	



Takahashi, N.; Ghazale, A.H.; Smyrk, T.C.; Mandrekar, J.N.; Chari, S.T. Possible association between IgG4-associated systemic disease with or without autoimmune pancreatitis and non-Hodgkin lymphoma. Pancreas 2009, 38, 523–526. [Google Scholar] [CrossRef]

	



Carruthers, M.N.; Topazian, M.D.; Khosroshahi, A.; Witzig, T.E.; Wallace, Z.S.; Hart, P.A.; Deshpande, V.; Smyrk, T.C.; Chari, S.; Stone, J.H. Rituximab for IgG4-related disease: A prospective, open-label trial. Ann. Rheum. Dis. 2015, 74, 1171–1177. [Google Scholar] [CrossRef]

	



Han, G.J.; Hu, H.; Mao, D.; Bai, X.; She, D.Y.; Zhao, S.F.; Wen, Z.L.; Gao, J. IgG4-related lung disease: Analysis of 8 cases and literature review. Chin. J. Tuberc. Respir. Dis. 2017, 12, 193–198. [Google Scholar]

	



Ebbo, M.; Grados, A.; Samson, M.; Groh, M.; Loundou, A.; Rigolet, A.; Terrier, B.; Guillaud, C.; Carra-Dallière, C.; Renou, F.; et al. Long-term efficacy and safety of rituximab in IgG4-related disease: Data from a French nationwide study of thirty-three patients. PLoS ONE 2017, 12, e0183844. [Google Scholar] [CrossRef] [PubMed]

	



Al-Mujaini, A.; Al-Khabori, M.; Shenoy, K.; Wali, U. Immunoglobulin G4-Related Disease: An Update. Oman Med. J. 2018, 33, 97–103. [Google Scholar] [CrossRef] [PubMed]








[image: Gastroent 12 00033 g001 550] 





Figure 1. Abdominal magnetic resonance imaging (MRI): segmental strictures of intrahepatic bile ducts especially in the left liver lobe and of the wirsung duct. The extrahepatic bile duct was not dilated. 
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Figure 2. Abdominal magnetic resonance imaging (MRI): Segmental strictures in wirsung’s duct, an increased volume of the pancreas especially in the head, and loss of physiological lobular appearance. 
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Figure 3. Abdominal magnetic resonance imaging (MRI): Mild contrast enhancement of the kidneys with a diffuse bilateral enlargement. 
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Figure 4. Inflammatory cells are mainly made of plasma cells and lymphocytes (HEx200). 
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Table 1. Comprehensive diagnostic criteria for systemic IgG4-related Disease.
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	1. Clinically: characteristic diffuse/localized swelling or masses in single or multiple organs



	2. Hematologically: an elevated serum IgG4 level (>135 mg/dL)



	3. Histologically:



	(i) marked lymphoplasmacytic infiltration and fibrosis;



	(ii) infiltration of IgG4+ plasma cells with a ratio of IgG4/IgG cells of more than 40% and more than 10 IgG4+ cells/ high power field



	1 + 2 + 3 as “definite”



	1 + 3 as “probable”



	1 + 2 as “possible”
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Table 2. Diagnostic criteria for IgG4-related kidney disease.






Table 2. Diagnostic criteria for IgG4-related kidney disease.





	1. Presence of some kidney damage, as manifested by abnormal urinalysis or urine marker(s) or decreased kidney function with either elevated serum IgG level, hypocomplementemia, or elevated serum IgE level



	2. Abnormal renal radiologic findings:



	a. Multiple low-density lesions on enhanced computed tomography



	b. Diffuse kidney enlargement



	c. Hypovascular solitary mass in the kidney



	d. Hypertrophic lesion of renal pelvic wall without irregularity of the renal pelvic surface



	3. Elevated serum IgG4 level (IgG4 ≥ 135 mg/dL)



	4. Histologic findings in the kidney



	a. Dense lymphoplasmacytic infiltration with infiltrating IgG4-positive plasma cells [10/high power field (HPF) and/or IgG4/IgG-positive plasma cells (40%)



	b. Characteristic fibrosis surrounding nests of lymphocytes and/or plasma cells



	5. Histologic findings in extra-renal organ(s):



	Dense lymphoplasmacytic infiltration with infiltrating IgG4-positive plasma cells [10/HPF and/or IgG4/IgG-positive plasma cells 40% in extra-renal organ(s)



	Definite:



	1 + 3 + 4 a, b



	2 + 3 + 4 a, b



	2 + 3 + 5



	1 + 3 + 4 a + 5



	Probable:



	1 + 4 a, b



	2 + 4 a, b



	2 + 5



	3 + 4 a, b



	Possible:



	1 + 3



	2 + 3



	1 + 4 a



	2 + 4 a
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