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The Clinical Phenotype of Chinese Patients With Autoimmune Pancreatitis Differs Significantly From Western Patients
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Aim: To characterize the clinical features of autoimmune pancreatitis (AIP) in China and compare differences between our Chinese cohort and Western cohorts.

Methods: This was a retrospective study of patients with AIP that was carried out in the China-Japan Friendship Hospital between January 2010 and April 2021. We included a total of 50 patients (46 males and 4 females) aged between 27 and 86 years who fulfilled the international Consensus Diagnostic (ICD) Criteria. For comparative purposes, we included data from seven representative Western cohorts.

Result: When comparing Chinese and Western patients, we found that obstructive jaundice was the most frequent initial symptom (68 vs. 43%, P < 0.001). Extra-pancreatic organ involvement was more common in Chinese patients (68 vs. 30%, P < 0.001). Sclerosing cholangitis was the most frequent extrapancreatic lesion (48 vs. 24%, P = 0.001). The elevation of serum IgG4 was more obvious in our cohort (86 vs. 49%, P < 0.001). Conversely, the rates of ANA-positivity were significantly higher in Western populations (17 vs. 50%, P = 0.006). With regards to imaging, diffuse swelling was significantly more common in China (44 vs. 27%, P = 0.021). Steroid therapy was used more frequently in our Chinese patients (84 vs. 59%, P = 0.001). The steroid-response rate was also significantly higher in our Chinese patients (85 vs. 54%, P = 0.001); However, the rate of resection was higher in Western cohorts (2 vs. 31%, P < 0.001). There was no significant difference between the two populations with regards to recurrence rate (33 vs. 33%, P = 1.000).

Conclusion: This study identified significant differences between Chinese and Western populations of patients with AIP. Within the Chinese population, AIP was more likely to have jaundice and extra-pancreatic organ involvement, and elevated serum IgG4 levels. Chinese patients were also showed favorable responses to treatment with glucocorticoids.
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INTRODUCTION

In 1995, Yoshida et al. (1) described a case of chronic pancreatitis with impaired pancreatic exocrine function and were the first to refer to this condition as autoimmune pancreatitis (AIP). AIP is considered as a unique type of chronic pancreatitis that is mediated by autoimmunity and characterized by the infiltration of lymphocytes and plasma cells, diffuse enlargement of the pancreas, irregular changes in the pancreatic duct (2, 3), and elevated levels of serum immunoglobulin 4 (IgG4)(4), with or without the involvement of extra-pancreatic organs (5–14). In 2003, pathologists in the United States and Europe reported another unique histological pattern that they referred to as idiopathic duct centric pancreatitis (IDCP) (15); this condition was initially referred to as AIP with granulocyte epithelial lesions (GEL) (16) but is now referred to as type 2 AIP. In 2011, the International Consensus Diagnostic Criteria (ICDC) for AIP was proposed; according to the ICDC, AIP was divided into type 1 AIP (lymphoplasmacytic sclerosing pancreatitis, LPSP) and type 2 AIP (idiopathic duct centric pancreatitis, IDCP) (17).

Thus far, the literature relating to AIP was derived predominantly from Japan and western countries. There have been far fewer systemic studies relating to Chinese patients with AIP. Consequently, very little is known about the characteristics and processes of AIP in Chinese patients. In the present study, we performed a retrospective cohort study of AIP patients and analyzed their demographic, clinical, and laboratory features. Furthermore, we also compared phenotypic differences between our Chinese cohort and patients described in previous western cohorts (18–24).



METHODS


Patients

We included all AIP patients at the China-Japan Friendship Hospital between January 2006 and April 2021. This study was approved by the China-Japan Friendship Hospital ethics committee board. Written informed consent was obtained from each participant. After their initial visit to the China-Japan Friendship Hospital, we used the medical records system to extract a range of data including clinical manifestations, laboratory data, and imaging studies.

Diagnosis of AIP was based on the 2011 ICDC criteria for AIP (17). Patients with an unknown initial diagnosis, incomplete case data, other infectious diseases, and malignant tumors, were excluded. All patients were followed-up until the end point (April 2021). During follow-up, the response to steroid treatment was defined as an improvement of clinical symptoms and an improvement in imaging and/or laboratory data. Relapse was defined as the reappearance of symptoms with pancreatic and/or extrapancreatic abnormalities on imaging studies (including the bile duct, salivary gland, and retroperitoneum) and/or a marked elevation of serum IgG4 levels (25–28). In our study, the re-elevation of serological levels alone without clinical symptoms, or abnormal imaging, was not considered to represent relapse.



Histological Examination

Histopathological examinations were performed in 21 AIP patients. Histological examination (hematoxylin and eosin staining) was performed for all tissue samples. We also carried out immunohistochemical staining with anti-CD38, anti-CD138, anti-IgG, and anti-IgG4 antibodies.



Literature Review

To compare differences in the characteristics of AIP between our Chinese cohort and the western population, we performed literature searches to extract relevant studies from PubMed, EMBASE, and the Cochrane Library. The following search terms were used: “autoimmune pancreatitis,” “AIP,” “immunoglobulin G4,” and “IgG4.” Literature searches were performed between January 2006 and March 2021; articles were extracted manually.



Statistical Analysis

Data were analyzed using IBM SPSS Statistics version 26.0 (IBM, Armonk, NY, USA). Continuous normally and non-normally distributed quantitative data are presented as mean ± standard deviations (SD) or median (first quartile, third quartile), respectively. Qualitative variables are presented as the number of patients (percentage). Categorical variables were analyzed by Fisher's exact test or the Chi-squared test, as appropriate. A P < 0.05 was considered statistically significant.




RESULTS


Clinical Characteristics of AIP Patients

A total of 50 Chinese AIP cases were enrolled in this study. The mean age at onset of disease was 61.9 ± 11.3 years and the median duration of symptoms before diagnosis was 1.75 (range: 1.0–6.0) months. Males accounted for 92% of the study population. According to the 2011 ICDC criteria for AIP, there were 44 (88%), 2 (4%), 2 (4%), and 2 (4%) patients diagnosed as definitive type 1 AIP, probable type 1 AIP, probable type 2 AIP and AIP-not otherwise specified, respectively. None of the patients were clearly diagnosed as with definitive type 2 AIP.

Clinical manifestations are shown in Table 1. The most common initial symptoms were jaundice (68%) and weight loss (68%), followed by abdominal pain (52%). Only one patient presented with fatty diarrhea (2%). Nausea and vomiting, and swelling of the submandibular gland, presented in 4 (8%) and 5 (10%) patients. Only 3 (6%) patients presented with a history of allergic disease (allergic rhinitis or bronchial asthma). Thirty-four (68%) patients presented with extra-pancreatic organ involvement. The most common organs involved were the biliary duct (48%), salivary and lacrimal glands (26%), and the lymph nodes (18%). Other manifestations included lung disease (10%), kidney involvement (10%), and retroperitoneal fibrosis (6%).


Table 1. Comparison of clinical manifestations in different cohorts.
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To compare with Western AIP patients, we searched the existing literature for cohort studies related to AIP that were reported from the United States and Europe. Finally, we selected seven cohort studies (18–24) with relatively large sample sizes and complete sets of patient information. We merged the data from these seven cohorts and compared this data with our cohort (Tables 1, 3, 4). We found that the proportion of AIP patients in our Chinese cohort featured a significantly higher number of males (P < 0.001). The frequency of jaundice and weight loss was also significantly higher in our Chinese cohort than in the western cohorts (both P < 0.001).

Extra-pancreatic organ involvement was significantly more common in our Chinese cohort. The involvement of the bile duct, salivary and lacrimal glands, lymph nodes, lungs and kidneys were significantly more frequent in our Chinese cohort than in the Western cohorts (P ≤ 0.001 for all). However, there was no statistical difference between the two cohorts with respect to retroperitoneal fibrosis or thyroid involvement (P=0.623,0.604, respectively) (Table 1).

Table 2 shows the baseline serological findings from our Chinese cohort of AIP patients. Elevations of Eosinophil (Eos)% and Carbohydrate antigen 199 (CA199)were observed in 14 (29%) and 29 (60%) of patients, respectively. Serum levels of total IgE were elevated in all seven patients examined. Twenty-eight patients (70%) showed an increased serum level of IgG while 38 patients (86%) had an elevated serum level of IgG4. Notably, an increase in serum the serum level of IgG4 > 2× the upper limit of the normal range was observed in 34 (77%) AIP patients. ANAs were positive in eight of the 46 patients (17%), among them, 5 patients were nuclear speckled patterns, 2 patients were cytoplasmic speckled patterns and 1 case was spindle pattern. Antinuclear antibodies (ANCAs) were positive in two of the 39 patients (5%), both of them were PR3-ANCA positive. The median Eos%, IgE level, CA19-9 level, IgG level, and IgG4 level were 4.50%, 326 IU/ml, 45.56 U/ml, 1,850 mg/dl, and 1,050 mg/dl, respectively.


Table 2. Baseline serological characteristics of AIP patients.
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When compared with the western cohort, the elevation of both serum IgG levels and IgG4 levels were significantly more frequent in our Chinese cohort (P = 0.027 and <0.001, respectively). The positive rate of ANA was also significantly higher in the Chinese cohort than in the western cohorts (P = 0.006; Table 1).



Imaging Features of AIP

Analysis of the imaging data revealed diffuse swelling in 22 (44%) patients, segmental swelling in 25 (50%) patients, stricture of the main pancreatic duct in 5 (10%) patients. Biliary stricture was present in 42 (84%) patients while involvement of the peripancreatic vessels was only evident in 2 (4%) patients.

Compared with the Western cohorts, we found that diffuse swelling of the pancreas was more frequent in our Chinese cohort (P = 0.021). However, stricture of the main pancreatic duct was significantly more frequent in the Western cohorts (41%) than that in our Chinese cohort (10%) (P < 0.001). Only two patients showed involvement of the peripancreatic vessels in our Chinese cohort; one involved the splenic vein, the other involved the superior mesenteric vein; these were less common than in the Western cohorts (P = 0.01; Table 3).


Table 3. Comparison of imaging features in different cohorts.
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Pathological Features of AIP

Twenty-one (42%) patients underwent histological evaluation and some patients received biopsy more than once. Of these, pancreatic histology was available for 14 patients [surgical resection specimen (n = 1), pancreatic biopsy using endoscopic ultrasonography-fine needle aspiration (n = 12), cell brush for smear examination in ERCP (n=1)]. Other pathological evidence obtained included lymph node biopsy or resection (n = 5), salivary gland biopsy or resection (n = 4), liver puncture (n = 1), renal puncture (n = 1), lung puncture (n = 1), and bone marrow puncture (n = 1). The most common findings were lymphocytic and plasma cell infiltration. IgG4 immunostaining showed IgG4+ cells in 13 out of 21 patients. Only one surgically resected specimen and two biopsy specimens confirmed lymphoplasmacytic sclerosing pancreatitis (LPSP) and showed massive lymphocyte and plasma cell infiltration. IgG4 immunostaining showed a marked increase in the number of IgG4+ plasma cells (>10 plasma cells/) and the ratio of IgG4+/IgG+ cells >40%.



Treatment and Outcome

One patient underwent the Whipple procedure for suspected pancreatic adenocarcinoma. Forty-two (84%) patients received glucocorticoids as the initial treatment. The usual regimen was 0.5–0.8 mg/kg/d of oral prednisone for 1 month followed by a taper of 5 mg/wk. Three patients received glucocorticoids combined with immunosuppressive therapy such as iguratimod, cyclophosphamide and azathioprine, 15 patients underwent Endoscopic Retrograde Cholangiopancreatography (ERCP) to insert plastic biliary stents due to obstructive jaundice. The remaining four patients were given supportive treatment due to their age or refusal to use glucocorticoids.

By the end of observation (April 2021), 33 AIP patients had undergone follow-up; the median follow-up was 38 (range 1,121) months. The steroid-response rate reached 85% and 11 patients relapsed with an overall recurrence rate of 33%; only 1 patient died from cardiovascular accidents. Twelve AIP patients withdrew (36%). Among the patients with recurrence, 7 patients were re-treated with glucocorticoids, 3 patients were treated with immunosuppressive agents, such as cyclophosphamide, azathioprine, and tacrolimus on the basis of steroids, and 1 patient was a recent recurrence and had not yet seen the doctor. The 10 relapsed patients showed improvement after treatment; of these, two patients had stopped taking the drugs (6, 24 m), and four patients were receiving prednisone dose <5 mg/d for maintenance therapy.

Compared to the Western cohorts, glucocorticoids therapy was the major therapeutic strategy in our cohort (P = 0.001). However, the rate of resection was significantly higher in the Western cohorts (31%) than in our Chinese cohort (2%) (P < 0.001). The steroid-response rate was significantly higher than in the Western cohorts (P = 0.001); the recurrence rate was not significantly different when compared between the two cohorts (P = 1.000; Table 4).


Table 4. Comparison of therapy and prognosis between different cohorts.
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DISCUSSION

To our knowledge, this study is the first to compare a range of clinical features between Eastern (our Chinese cohort) and Western patients with AIP. We found that the proportion of males in the Chinese AIP cohort was higher, jaundice, and extra-pancreatic organ involvement was more common, the serum level of IgG4 was significantly increased, and the steroid-response rate was higher.

We found that the mean onset age of AIP was similar to western cohorts with a predominance in elderly people. However, the proportion of males (92%) was significantly higher in our cohort than in the Western population, this feature is also showed in other Chinese studies (29–31). Furthermore, we also found that the proportion of male patients in our center was higher than that in other Asian countries, such as in Japan. There was a latest nationwide survey of AIP in Japan (32), it showed that the male-to-female sex ratio was 2.94. The reasons for the different prevalence of AIP in males between China and other countries are unclear and further investigation is needed.

With regards to initial symptoms, the most common clinical symptom was obstructive jaundice; this was usually caused by pancreatic inflammation affecting or compressing the bile ducts, followed by weight loss and abdominal pain, this is consistent with the Chinese cohort in Meng's et al. (33). This can also be explained by frequency of biliary stricture on imaging in patients with AIP. Meanwhile, most of our Chinese patients also had multi-organ involvement; this feature was very obvious when compared with Western cohorts. The most common extra-pancreatic organ involvement was the bile duct, followed by inflammation of the salivary and lacrimal glands, and lymphadenopathy (Table 1). Elevated IgG4 levels were noted more frequently in the Eastern cohort, this indicating that patient demographics (e.g., ethnic background) and referral bias may inevitably have skewed study populations toward those with higher serum levels.

Many AIP patients in our cohort showed typical diffuse enlargement of the pancreas; the rate of stricture of the main pancreatic duct was significantly lower in the Chinese cohort than in the Western cohort. This might explain the high frequency of surgical resection due to the suspicion of pancreatic cancer in the Western cohort. In addition, our study also observed a small number of patients with peripancreatic vascular invasion, as reported in previous studies (19), another Chinese study (34) reported that 46% patients with AIP showed peripancreatic vascular involvement. Due to the lack of surgical biopsies in such patients, the exact cause of this finding remains unclear. We speculate that pancreatic and peri-pancreatic inflammation could involve the blood vessels, thus causing thickening of the tube walls or the formation of luminal thrombosis.

Histologically, most studies confirmed that AIP patients are mainly type 1 AIP (LPSP), while case of type 2 (IDCP) are relatively rare. However, in our study, only a few patients were pathologically diagnosed with LPSP; this may be related to the limited quantity of tissue obtained for pancreatic specimens taken from the core of the pancreas in our cohort. In this case, clinicians rely on clinical manifestations and increased serum IgG4 levels to improve the diagnostic rate. Nevertheless, histological findings remain the gold standard for the diagnosis of AIP, as documented in other studies (31). The main histological findings were interstitial fibrosis and the infiltration of lymphocytes and plasma cells.

In terms of treatment, 84% received glucocorticoids therapy only; 85% had an effective steroid response. Meng et al. (33) reported 80% AIP patients in China received steroid treatment,96% patients got remission after steroid therapy. In contrast, the proportion of patients receiving surgery in Western countries was significantly higher than that in our Chinese cohort; we believe that this is related to the imaging differences of AIP patients in the Western population, who are more likely to have main pancreatic duct stricture, thus mimicking malignant tumors. As AIP patients generally have good initial treatment effects when treated with steroids, immunosuppressants were seldom used in the initial treatment in our study; however, the combination of immunosuppressants was considered in the case of relapse.

In conclusion, our study is the first to summarize the differences in clinical phenotypes among Chinese and Western AIP populations. The reason caused the differences between the eastern and western AIP phenotype is unclear, which may include the genetic background, environmental factor, dietary factors (35). However, there are some limitations of the study that need to be considered. First, this study was a retrospective study and may have led to recall bias caused by incomplete data. Secondly, we identified seven articles from the literature to represent the Western AIP population. Although quality control was carried out in the selection process, it is still difficult to avoid data deviation caused by the analysis of secondary data. Third, the inclusion criteria applied in this study were based on the 2011 ICD criteria; the use of different criteria in the seven studies identified in the literature may have led to different results. Based on these factors, we hope to conduct more prospective studies in China to determine whether these features are unique and have prognostic significance.



DATA AVAILABILITY STATEMENT

The original contributions presented in the study are included in the article/supplementary materials, further inquiries can be directed to the corresponding author/s.



ETHICS STATEMENT

The studies involving human participants were reviewed and approved by the research ethics board of China-Japan Friendship Hospital. Written informed consent for participation was not required for this study in accordance with the national legislation and the institutional requirements.



AUTHOR CONTRIBUTIONS

QJ and GW contributed to conception and design of the study. QJ organized the database, performed the statistical analysis, and wrote the first draft of the manuscript. All authors contributed to manuscript revision, read, and approved the submitted version.



REFERENCES

 1. Yoshida K, Toki F, Takeuchi T, Watanabe S, Shiratori K, Hayashi N. Chronic pancreatitis caused by an autoimmune abnormality. Proposal of the concept of autoimmune pancreatitis. (1995). Dig Dis Sci. 40:1561–8. doi: 10.1007/bf02285209

 2. Van Hoe L, Gryspeerdt S, Ectors N, Van Steenbergen W, Aerts R, Baert AL, et al. Nonalcoholic duct-destructive chronic pancreatitis: imaging findings. Am J Roentgenol. (1998) 170:643–7. doi: 10.2214/ajr.170.3.9490945

 3. Procacci C, Carbognin G, Biasiutti C, Frulloni L, Bicego E, Spoto E, et al. Autoimmune pancreatitis: possibilities of CT characterization. Pancreatology. (2001) 1:246–53. doi: 10.1159/000055819

 4. Hamano H, Kawa S, Horiuchi A, Unno H, Furuya N, Akamatsu T, et al. High serum IgG4 concentrations in patients with sclerosing pancreatitis. N Engl J Med. (2001) 344:732–8. doi: 10.1056/NEJM200103083441005

 5. Kawaguchi K, Koike M, Tsuruta K, Okamoto A, Tabata I, Fujita N. Lymphoplasmacytic sclerosing pancreatitis with cholangitis: a variant of primary sclerosing cholangitis extensively involving pancreas. Hum Pathol. (1991) 22:387–95. doi: 10.1016/0046-8177(91)90087-6

 6. Hamano H, Kawa S, Ochi Y, Unno H, Shiba N, Wajiki M, et al. Hydronephrosis associated with retroperitoneal fibrosis and sclerosing pancreatitis. Lancet. (2002) 359:1403–4. doi: 10.1016/S0140-6736(02)08359-9

 7. Nakazawa T, Ohara H, Yamada T, Ando H, Sano H, Kajino S, et al. Atypical primary sclerosing cholangitis cases associated with unusual pancreatitis. Hepatogastroenterology. (2001) 48:625–30.

 8. Kuroiwa T, Suda T, Takahashi T, Hirono H, Natsui M, Motoyama H, et al. Bile duct involvement in a case of autoimmune pancreatitis successfully treated with an oral steroid. Dig Dis Sci. (2002) 47:1810–6. doi: 10.1023/A:1016452813815

 9. Kamisawa T, Funata N, Hayashi Y, Tsuruta K, Okamoto A, Amemiya K, et al. Close relationship between autoimmune pancreatitis and multifocal fibrosclerosis. Gut. (2003) 52:683–7. doi: 10.1136/gut.52.5.683

 10. Hirano K, Shiratori Y, Komatsu Y, Yamamoto N, Sasahira N, Toda N, et al. Involvement of the biliary system in autoimmune pancreatitis: a follow-up study. Clin Gastroenterol Hepatol. (2003) 1:453–64. doi: 10.1016/S1542-3565(03)00221-0

 11. Shinji A, Sano K, Hamano H, Unno H, Fukushima M, Nakamura N, et al. Autoimmune pancreatitis is closely associated with gastric ulcer presenting with abundant IgG4-bearing plasma cell infiltration. Gastrointest Endosc. (2004) 59:506–11. doi: 10.1016/S0016-5107(03)02874-8

 12. Taniguchi T, Ko M, Seko S, Nishida O, Inoue F, Kobayashi H, et al. Interstitial pneumonia associated with autoimmune pancreatitis. Gut. (2004) 53:770; author reply 770–1.

 13. Takeda S, Haratake J, Kasai T, Takaeda C, Takazakura E. IgG4-associated idiopathic tubulointerstitial nephritis complicating autoimmune pancreatitis. Nephrol Dial Transplant. (2004) 19:474–6. doi: 10.1093/ndt/gfg477

 14. Komatsu K, Hamano H, Ochi Y, Takayama M, Muraki T, Yoshizawa K, et al. High prevalence of hypothyroidism in patients with autoimmune pancreatitis. Dig Dis Sci. (2005) 50:1052–7. doi: 10.1007/s10620-005-2703-9

 15. Notohara K, Burgart LJ, Yadav D, Chari S, Smyrk TC. Idiopathic chronic pancreatitis with periductal lymphoplasmacytic infiltration: clinicopathologic features of 35 cases. Am J Surg Pathol. (2003) 27:1119–27. doi: 10.1097/00000478-200308000-00009

 16. Zamboni G, Lüttges J, Capelli P, Frulloni L, Cavallini G, Pederzoli P, et al. Histopathological features of diagnostic and clinical relevance in autoimmune pancreatitis: a study on 53 resection specimens and 9 biopsy specimens. Virchows Arch. (2004) 445:552–63. doi: 10.1007/s00428-004-1140-z

 17. Shimosegawa T, Chari ST, Frulloni L, Kamisawa T, Kawa S, Mino-Kenudson M, et al. International consensus diagnostic criteria for autoimmune pancreatitis: guidelines of the international association of pancreatology. Pancreas. (2011) 40:352–8. doi: 10.1097/MPA.0b013e3182142fd2

 18. Frulloni L, Scattolini C, Falconi M, Zamboni G, Capelli P, Manfredi R, et al. Autoimmune pancreatitis: differences between the focal and diffuse forms in 87 patients. Am J Gastroenterol. (2009) 104:2288–94. doi: 10.1038/ajg.2009.327

 19. Raina A, Yadav D, Krasinskas AM, McGrath KM, Khalid A, Sanders M, et al. Evaluation and management of autoimmune pancreatitis: experience at a large US center. Am J Gastroenterol. (2009) 104:2295–306. doi: 10.1038/ajg.2009.325

 20. Chari ST, Smyrk TC, Levy MJ, Topazian MD, Takahashi N, Zhang L, et al. Diagnosis of autoimmune pancreatitis: the Mayo Clinic experience. Clin Gastroenterol Hepatol. (2006) 4:1010–6; quiz 934. doi: 10.1016/j.cgh.2006.05.017

 21. Sah RP, Chari ST, Pannala R, Sugumar A, Clain JE, Levy MJ, et al. Differences in clinical profile and relapse rate of type 1 versus type 2 autoimmune pancreatitis. Gastroenterology. (2010) 139:140–8; quiz.e12–3. doi: 10.1053/j.gastro.2010.03.054

 22. Rasch S, Phillip V, Schmid RM, Algül H. Epidemiology, clinical presentation, diagnosis and treatment of autoimmune pancreatitis: a retrospective analysis of 53 patients. Pancreatology. (2016) 16:73–7. doi: 10.1016/j.pan.2015.11.006

 23. Maire F, Le Baleur Y, Rebours V, Vullierme MP, Couvelard A, Voitot H, et al. Outcome of patients with type 1 or 2 autoimmune pancreatitis. Am J Gastroenterol. (2011) 106:151–6. doi: 10.1038/ajg.2010.314

 24. Detlefsen S, Zamboni G, Frulloni L, Feyerabend B, Braun F, Gerke O, et al. Clinical features and relapse rates after surgery in type 1 autoimmune pancreatitis differ from type 2: a study of 114 surgically treated European patients. Pancreatology. (2012) 12:276–83. doi: 10.1016/j.pan.2012.03.055

 25. Kubota K, Iida H, Fujisawa T, Yoneda M, Inamori M, Abe Y, et al. Clinical factors predictive of spontaneous remission or relapse in cases of autoimmune pancreatitis. Gastrointest Endosc. (2007) 66:1142–51. doi: 10.1016/j.gie.2007.06.059

 26. Ghazale A, Chari ST. Optimising corticosteroid treatment for autoimmune pancreatitis. Gut. (2007) 56:1650–2. doi: 10.1136/gut.2007.129833

 27. Chari ST, Murray JA. Autoimmune pancreatitis, part II: the relapse. Gastroenterology. (2008) 134:625–8. doi: 10.1053/j.gastro.2007.12.014

 28. Kamisawa T, Shimosegawa T, Okazaki K, Nishino T, Watanabe H, Kanno A, et al. Standard steroid treatment for autoimmune pancreatitis. Gut. (2009) 58:1504–7. doi: 10.1136/gut.2008.172908

 29. Xin L, He YX, Zhu XF, Zhang QH, Hu LH, Zou DW, et al. Diagnosis and treatment of autoimmune pancreatitis: experience with 100 patients. Hepatobiliary Pancreat Dis Int. (2014) 13:642–8. doi: 10.1016/S1499-3872(14)60263-0

 30. Liu B, Li J, Yan LN, Sun HR, Liu T, Zhang ZX. Retrospective study of steroid therapy for patients with autoimmune pancreatitis in a Chinese population. World J Gastroenterol. (2013) 19:569–74. doi: 10.3748/wjg.v19.i4.569

 31. Wu L, Li W, Huang X, Wang Z. Clinical features and comprehensive diagnosis of autoimmune pancreatitis in China. Digestion. (2013) 88:128–34. doi: 10.1159/000353597

 32. Masamune A, Kikuta K, Hamada S, Tsuji I, Takeyama Y, Shimosegawa T, et al. Nationwide epidemiological survey of autoimmune pancreatitis in Japan in 2016. J Gastroenterol. (2020) 55:462–70. doi: 10.1007/s00535-019-01658-7

 33. Meng Q, Xin L, Liu W, Lin H, Tian B, Wang L, et al. Diagnosis and treatment of autoimmune pancreatitis in china: a systematic review. PLoS ONE. (2015) 10:e0130466. doi: 10.1371/journal.pone.0130466

 34. Wu G, Li X, Wang T, Zhang Q, He H, Sun M, et al. Review of 43 patients with autoimmune pancreatitis based on the international consensus diagnostic criteria in China. Pancreas. (2014) 43:810–1. doi: 10.1097/MPA.0000000000000127

 35. Masood M. Autoimmune pancreatitis: what we know so far. JGH Open. (2022) 6:3–10. doi: 10.1002/jgh3.12688

Conflict of Interest: The authors declare that the research was conducted in the absence of any commercial or financial relationships that could be construed as a potential conflict of interest.

Publisher's Note: All claims expressed in this article are solely those of the authors and do not necessarily represent those of their affiliated organizations, or those of the publisher, the editors and the reviewers. Any product that may be evaluated in this article, or claim that may be made by its manufacturer, is not guaranteed or endorsed by the publisher.

Copyright © 2022 Jin, Ge, Chen, Tan, Huang, Wang, Zhang, Peng, Wang and Wang. This is an open-access article distributed under the terms of the Creative Commons Attribution License (CC BY). The use, distribution or reproduction in other forums is permitted, provided the original author(s) and the copyright owner(s) are credited and that the original publication in this journal is cited, in accordance with accepted academic practice. No use, distribution or reproduction is permitted which does not comply with these terms.



OPS/images/fmed-09-771784-t003.jpg
Image findings, n/N (%) Current cohort Western cohorts P-value

Diffuse sweling 22/50 (44) 4316127 0021
Segmental sweling 25/50 (50) 52/92 (57) 0.456
Stricture of main pancreatic duct'  5/50 (10) 20/70(41)  <0.001
Bllary stricture™ 42/50 (84) 20/26 (77) 0658
Peripancreatic vessel involvement  2/50 (4) 6/26 (23) 0.01

“Diffuse or segmental iregular stricture of the main pancreatic duct,
**Dilatation of the intrahepatic and extrahepatic bile duct, thickening of the distal wall of
the common bile duct and stricture of the lumen.





OPS/images/fmed-09-771784-t004.jpg
Parameter, n/N (%)

Treatment
Glucocorticoids therapy
Surgical resection
Steroid-Response rate
Recurrence rate
Steroid-Withdrawal rate

Not reported.

Current cohort

42/50 (84)
1/50 (2)
28/33 (85)
11/33 (33)
12/33 (36)

Western cohorts

181/308 (59)
94/308 (31)
90/168 (54)
102/307 (33)

P-value

0.001
<0.001
0.001
1.000





OPS/xhtml/Nav.xhtml




Contents





		Cover



		The Clinical Phenotype of Chinese Patients With Autoimmune Pancreatitis Differs Significantly From Western Patients



		Introduction



		Methods



		Patients



		Histological Examination



		Literature Review



		Statistical Analysis







		Results



		Clinical Characteristics of AIP Patients



		Imaging Features of AIP



		Pathological Features of AIP



		Treatment and Outcome







		Discussion



		Data Availability Statement



		Ethics Statement



		Author Contributions



		References

















OPS/images/cover.jpg
’ frontiers
in Medicine

The Clinical Phenotype of Chinese
Patients With Autoimmune
Pancreatitis Differs Significantly
From Western Patients





OPS/images/fmed-09-771784-t001.jpg
Parameter, n/N (%)

Male

Initial symptoms
Obstructive jaundice
Weight loss
Abdominal pain
Swelling of the
submandibular gland
Nausea and vomiting
Fatty diarthea
Extra-Pancreatic
organ involvement
Blliary duct

Salivary and lacrimal glands
Lymph nodes.

Lung disease

Kidney involvernent
Retroperitoneal fibrosis
Thyroid

Serological findings
Elevation of serum IgG
Elevation of serum IgG4
Positive ANA

Current cohort

46/50 (92)

34/50 (68)
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Elevated Eos% (0.4-8%) 14/49(29)  4.50 (2.15, 8.65)
Elevated IgE level (5-161 1U/mi) 77(100) 326 (211, 1,080)
Elevated CA199 level (<27.00 U/m) 20/48(80)  45.56 (14.38, 180.13)
Elevated IgG level (694-1,620 mg/dl) 28/40(70) 1,850 (1,510, 2,190)
Elevated IgG4 level (3.0-201 mg/d) 38/44(86) 1,050 (463, 1,410)
Serum IgG4 level > 2 x Upper limit of range ~ 34/44(77)

Positive ANA /46 (17)

Positive ANCA 2/39 5)

Eos%, eosinophi%; IgE, immunoglobulin E; CA199, carbohydrate antigen 199; IgG,
immunoglobulin G; 1gG4, immunoglobuiin G4; ANA, antinuclear antibodies; ANGA, anti-
neutrophil cytoplasmic antibodies.
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