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IgG4-related disease is an immune-mediated chronic, systemic, and autoinflammatory disease that can affect various organs throughout the body. The most commonly affected areas are the pancreas and biliary system. Due to the diverse clinical manifestations of the disease, it affects widely distributed organs. Thus, it is often easy to misdiagnose or miss. The digestive tract is a rarely affected system, and most IgG4-related gastric diseases manifest as tumors detected by endoscopy. This article reports two special cases with IgG4-related disease involving atrophic gastritis and intestinal polyps to provide a more empirical and theoretical basis for clinical diagnosis and treatment.
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Introduction

IgG4-related disease (IgG4-RD) is a chronic, systemic, and autoinflammatory disease mediated by the immune system. Although this disease may be classed as ‘autoinflammatory’, in fact this disease has many autoimmune manifestations, such as jaundice, fatigue, joint pain, enlarged glands, etc. The main clinical features of the disease are swelling, fibrosis, and sclerosis of the affected organs. The concentration of serum IgG4 is significantly increased. The affected tissues and organs are infiltrated by a large number of lymphocytes that form germinal centers, in particular, IgG4-positive plasma cells. The disease may involve various organs, such as the pancreas, biliary gland, lymph node, eye, thyroid, lung, kidney, prostate and skin (1). The biliary gland is one of the most commonly involved organs in IgG4-RD. However, it is rare that IgG4-positive cells infiltrate the digestive tract, and most cases of IgG4-related gastric disease show tumors under endoscopy and are diagnosed after surgery. Therefore, it is more difficult to identify in patients who show gastritis under endoscopy. This study reports the cases of two patients with IgG4-RD with a space-occupying lesion of the bile duct. The patients were ultimately diagnosed with IgG4-RD with digestive tract involvement by multiple diagnostic strategies. We review the related diagnosis and treatment to provide more information for clinical practice.



Case 1

A 52-year-old male presented with yellow urine and abdominal distension for more than one month and yellowish skin and sclera for 20 days. There was no obvious cause for the darkening of the urine, visible abdominal distension or aversion to oily foods. However, the patient was not concerned about these symptoms. After ten days, he developed yellowish skin and sclera. However, there was no fever, fatigue, skin itching, nausea, vomiting, abdominal pain, or significant change in body weight. Therefore, the patient went to a local hospital for a test for abnormal liver function indicators. Image indicated obstruction at the hilar biliary and hilar occupation at the bile duct. Accordingly, hilar cholangiocarcinoma was likely. After admission, relevant laboratory examinations were performed. Liver function test including AST, ALT, ƴGT, ALP, total bilirubin were all elevated. The autoimmune antigen spectra were all negative. The IgG4 subtype test revealed an IgG4 level of 5.22 g/L (normal value 0.03-2.01 g/L), which was significantly higher than the upper limit of normal. Infection-related indicators (C-reactive protein and procalcitonin) and tumor markers had no abnormalities. Other tests (Full blood cound basic biochemistry test, thyroid function test, coangulation test, serum protein electrophoresis, immynoglobulin levels) were all normal. Doppler ultrasound of the liver, gallbladder and spleen showed that the inner diameters of the left hepatic duct, right hepatic duct, and common bile duct were approximately 0.72 cm, 0.86 cm, and 1.06 cm, respectively. This result indicated that the bile ducts inside and outside of the liver were dilated. The common bile duct was not clearly displayed, and hypoechoicity could be seen in partial areas. Space-occupying lesions could not be excluded. The patient also completed computed tomography (CT), magnetic resonance cholangiopancreatography (MRCP) and magnetic resonance imaging (MRI) of the abdomen (Figure 1). Color Doppler ultrasound of the submandibular gland showed several hypoechoic echoes in the bilateral submandibular glands. A 2.82×1.18 cm hypoechoic echo was seen next to the left submandibular gland. Color Doppler ultrasound of the superficial lymph nodes showed grade 4 swelling of the bilateral lymph nodes of the neck and supraclavicular fossa. Grade 2 swollen lymph nodes were observed in the bilateral axillary and inguinal areas. Gastroscopy revealed that the mucosa of the gastric antrum was thinning and uneven. This indicated atrophic gastritis. The size and shape of the duodenal papilla were normal. We performed a needle biopsy of the left submandibular gland, left submandibular lymph node and gastric antrum mucosal tissue. The pathological diagnosis showed (Figure 2) focal fibrous tissue of the left submandibular gland hyperplasia and lymphocyte infiltration. Lymphocytes and plasma cells infiltrated the submucosa of the gastric antrum. The results of the immunohistochemical analysis were as follows: the left submandibular gland cells were positive for IgG4 (+75/High Power Field (HPF)), CK (epithelial +), CD3 (+), CD20 (+), Ki-67 (5%+); the left submandibular lymph node cells were positive for IgG4 (+25/HPF), CK (epithelial +), CD3 (interregion +), CD20 (follicle +), Ki-67 (5% +); and the gastric antral mucosal tissue was positive for IgG4 (+75/HPF), CK (epithelial+), CD3 (+), CD20(+), CD138(+), Ki-67(10%+). For atrophic gastritis the patient had test performed for H pylori. C13 urea breath tests and urease tests of gastric mucosal tissue were negative. No H.pylori was detected by endoscopic histology. The patient was ultimately diagnosed with IgG4-related diseases (IgG4-related pancreatitis, IgG4-related sialadenitis, IgG4-related sclerosing cholangitis, and IgG4-related gastric disease). The patient was given methylprednisolone 40 mg intravenously once a day. After 3 days of intravenous administration, the patient was given oral metoprolol 32 mg instead. The dose was reduced by one tablet per week. The final dosage was maintained at 4 mg. Simultaneously, silibinin capsules were prescribed for liver protection. Symptomatic acid suppression and calcitriol supplementation were needed. The patient follow-up continued. After 3 months of taking the drug, the abdominal distension, yellow urine, and yellowish skin and sclera were all relieved. There were no adverse reactions, such as fever or electrolyte imbalance. IgG4 levels had dropped to 0.88g/L, within the normal range. Although gastroscopy still showed atrophic gastritis, immunohistochemistry of the gastric mucosal tissue biopsy was negative for IgG4.




Figure 1 | (A–D) Enhanced CT of the abdomen showed that the common hepatic duct, the beginning of the left hepatic duct (red arrow), the right hepatic duct (green arrow) and its branch walls were thickened and gradually strengthened. The intrahepatic bile ducts were slightly dilated. The pancreas (orange arrow) was full, and the edges were irregular. After the enhancement, the enhancement at the arterial phase decreased and showed low density. But it further enhanced with the delay. No pancreatic duct dilation was seen; (E) Biliary MRCP indicated multi-segment lumen stenosis of the bile duct. The thickening of the tube wall involved a large extent, which did not match the degree of lumen expansion. The thickening of the tube wall was obvious, irregular, and asymmetric; (F) The enhanced MRI of liver indicated that the bile duct wall was gradually strengthened. The pancreas was full with straight contour. The T2 signal was increased,and the TI signal was reduced. The enhancement was uniform. The pancreatic duct was not dilated.






Figure 2 | The immunohistochemical staining for IgG4 of the left submandibular gland and gastric antrum mucosal tissue (Case 1).





Case 2

A 65-year-old male presented with fatigue and edema of both lower extremities for three months. One month ago, the patient felt his fatigue was aggravated and accompanied by darkening of urine. Liver function test including AST, ALT, ƴGT, ALP, total bilirubin were all elevated. The IgG4 subtype test revealed an IgG4 level of 7.69 g/L. The results of lymph node ultrasound showed that several lymph nodes with a size of 1-2cm were seen on both sides of the neck, supraclavicular fossa and submandibular gland. Parotid glands and lacrimal glands on both sides enlarged, and echoes were uneven reduced. Enhanced CT of the abdomen showed gallstone and thick colon wall with stratified strengthening. Therefore, the patient underwent gastrointestinal endoscopy. Endoscopy revealed chronic atrophic gastritis and multiple colon polyps. We took pathology for the submandibular gland, stomach tissue and intestinal polyps. The pathological diagnosis showed (Figure 3) the infiltration of IgG4 cells. The results of the immunohistochemical analysis were as follows: the submandibular gland cells were positive for IgG4 (40/HPF), CD38 (+); the stomach tissue were positive for IgG4 (15/HPF), CK (epithelial +), CD38 (interregion +), CEA (+), Ki-67 (80% +); and intestinal polyps was positive for IgG4 (+40/HPF), CD38 (interregion +), Ki-67(95%+). The patient was ultimately diagnosed with IgG4-related gastrointestinal diseases. After the patient was admitted to the hospital, he received drugs to protect the liver and reduce jaundice, such as ursodeoxycholic acid and bicyclol. Under more than one month of treatment, the symptoms improved significantly and the liver function indicators gradually get better. The follow-up is currently ongoing at present.




Figure 3 | The immunohistochemical staining for IgG4 of the submandibular gland and intestinal polyps (Case 2).





Discussion

Serum IgG4 elevation can occur in many diseases, such as IgG4-RD, autoimmune liver disease, tumors, and viral hepatitis. IgG4-RD is the most common cause of serum IgG4 elevation. Studies have shown that the sensitivity of serum IgG4>135 mg/dL for the diagnosis of IgG4-RD is 97.0%, and the specificity is 79.6%. IgG4≥2.8 g/L can help distinguish IgG4-RD from non-IgG4-RD diseases and evaluate the degree of organ involvement and the risk of recurrence (2). However, other diseases can also lead to an increase in IgG4. The study of Yang showed that 22.2% of non-IgG4-RD patients had rheumatic diseases with elevated IgG4 (3). And the elevation of IgG4 can be seen in allergy, tumor, and infection-related diseases (4)

The role of IgG4 in the immune system is reflected in many aspects. First, due to the unique structural characteristics of IgG4, the heterogeneity of the Fab segment leads to less flexibility and the inability to form immune complexes (5). Secondly, the Fc segment of IgG4 can not activate of complement C1q (6), which belongs to low complement affinity. It cannot activate the classical complement pathway and inflammatory cells to clear the antigen. So it has certain anti-inflammatory protective effect. Secondly, IgG4 promotes the occurrence and development of malignant tumors through immune tolerance and immune escape mechanisms (7). Although IgG4 seems to have protective effect, it is still pathogenic. IgG4 levels are elevated in some immune diseases and positively correlated with severity. But whether IgG4 is pathogenic in IgG4-RD should be further explored. Th2 immune response plays an important role in IgG4-RD. Th2 cytokines (IL-4, IL-10, IL-13) are highly expressed in IgG4-RD damaged tissue and peripheral monocytes. IL-4 and IL -13 have been shown to promote the conversion of IgG1 to IgG4 (8). This process requires the recognition of T and B cells. So the cytokines of CD4+ T cells and follicular helper T cells (Tfhs) also play an important role in IgG4-RD.

Akiyama (9) found that the increase in serum IgG4 levels is related to the Tfh2 subtype of Tfhs. Tfh2 cells can induce naive B cells to differentiate into plasma cells and produce IgG4. Interleukin 4 (IL-4) and interleukin 21 (IL-21) secreted by Tfh2 cells are involved in this process. Mattoo (10) found that the content of cytotoxic CD4+ T cells in the peripheral blood of patients with IgG4-RD was significantly increased and directly proportional to the level of IgG4. CD4+ cytotoxic T lymphocytes (CTL) express SLAMF7, perforin, granzyme, IL-1, TGF, and interferon γ, which may be important contributors to chronic inflammation and fibrosis in IgG4-RD pathology. The histopathological diagnosis of IgG4-RD includes dense lymphoplasmacytic infiltration, fibrosis, and obliterative phlebitis. Therefore, cytokines involved in the elevation of IgG4 are important to the pathological changes.

Regulatory T cells (Treg) cells in IgG4-RD lesions produce IL-10 and TGF-β. IL-10 is associated with antibody switching of B cells, and TGF-β is associated with tissue fibrosis (11). In addition, more than half of IgG4-RD patients show hypocomplementemia, which may be related to IgG4. Anti-F(ab’)2 antibody, also known as anti-hinge antibody (AHA), is rheumatoid arthritis-specific antibody. IgG4 is decomposed into F(ab)’2 fragments. F(ab)’2 and AHA immune complexes can activate complement, resulting in low complement blood (12)

After the diagnosis, we identified the patient’s affected organs. One of the most commonly involved organs in IgG4-RD is the pancreas, and the resulting disease is referred to as IgG4-related pancreatitis. The diagnosis is mainly based on typical imaging findings and laboratory examinations. Imaging examination of the patient revealed fullness and swelling of the pancreas, and this finding combined with the IgG4 indicators resulted in the diagnosis of IgG4-related pancreatitis (13). Bile duct involvement in IgG4-RD is referred to as IgG4-related sclerosing cholangitis (IgG4-RSC). IgG4-RD has no specific clinical manifestations and is often associated with autoimmune pancreatitis. It can be diagnosed if there is a high serum IgG4 concentration in combination with bile duct stenosis on imaging examinations. IgG4-RSC is divided into 4 types according to the location of the bile duct stricture as follows: type 1: lower common bile duct stenosis; type 2: diffuse stenosis of the intrahepatic and extrahepatic bile ducts; type 3: hilar bile duct and lower common bile duct stenosis; and type 4: bile duct stenosis in the hilar area (14). According to the imaging findings of this patient, this patient had type 4 IgG4-RSC. The most challenging aspect of diagnosing this patient was distinguishing between IgG4-RSC and cholangiocarcinoma. However, there are still significant differences between IgG4-RSC and cholangiocarcinoma. In terms of clinical manifestation, patients with gallbladder cancer may have steatorrhea and abdominal pain. This is rarely reported in patients with IgG4-RSC (15). Obvious elevation of tumor markers has great value for the diagnosis of cholangiocarcinoma. Because the clinical manifestations, imaging manifestations and pathology findings of this patient were difficult to obtain, we did not initially exclude the possibility of both IgG4-RSC and cholangiocarcinoma being present. A conservative medication strategy was chosen (meprednisone, silibinin capsules, omeprazole, calcitriol). Fortunately, after this patient was treated with hormones, his condition improved significantly, proving that hormone therapy was effective for this patient. This allowed us to rule out the diagnosis of cholangiocarcinoma.

To our surprise, we found that the patients had gastrointestinal involvement, which is less common in IgG4 disease and is easily missed. At present, there are few reported cases of IgG4-RDs involving the digestive tract. A meta-analysis suggests that the relative risk for IgG4-RD and gastric cancer can reach 1.69 (16). Skorus U reviewed cases of IgG4-related diseases involving the stomach. In this systematic review, only 3 of the 9 patients presented with gastrointestinal discomfort, and the lesions were found accidentally in the other patients. Most of the patients had submucosal tumors, and only one had gastric ulcers. The latest literature summarized 39 IgG4-RD patients with gastroesophageal involvement, and only 40% of the patients had typical gastric manifestations. Most of the lesions in patients with gastric involvement were inflammatory tumors, ulcers, nodular lesions, areas of chronic gastritis, and malignant lesions (17).

Table 1 shows the cases of IgG4-related gastric disease reported in articles available from PUBMED (18–28). Most patients had tumors and were diagnosed by pathology after surgery, and the disease may be related to suppressor T cells. Della-Torre hypothesized that the pathogenesis of IgG4-RD resulted from the effect of T cells and B cells on certain specific antigens (8). A long-term chronic immune response is induced, and suppressor T cells provide an environment for inflammatory factors in this immune response. Suppressor T cells also play an important role in the occurrence of malignant tumors. IgG4 is closely related to the occurrence and development of tumors through immune escape and escape tolerance. In the study of melanoma (29), IL-10 induces Th2-type immune response to stimulate the production of IgG4 and reduce the interferon and TNF, which reduces tumor cell phagocytosi and inhibits the antitumor immune response. In the study of esophageal cancer (30), IgG4 inhibited the classic immune reactions through its Fc fragment reacting to the Fc fragments of cancer-specific IgG1. IgG4 competed with IgG1 in reacting to Fc receptors of immune effector cells. Therefore, locally increased IgG4 help cancer to evade local immune attack and indirectly promote cancer growth. However, whether the specific mechanism is also applicable to the link between gastric cancer and IgG4, it needs to be further explored the possible mechanism in human cancer samples and animal tumor models through a large number of in vitro and in vivo techniques. Very few patients could be diagnosed with other gastric diseases by gastroscopy. Similar to the previous report, the two cases were diagnosed IgG4-RD involving the gastrointestinal tract with elevated IgG4, which were confirmed by endoscopic biopsy and IgG4 immunohistochemical staining. But it is different that our patients have been diagnosed with IgG4-RD through symptoms, tests, examinations, and pathology. During the process of exploring the related organs, routine endoscopic screening was used to confirm the involvement of the gastrointestinal tract. And the patients in our cases were diagnosed with atrophic gastritis and multiple colon polyps by endoscopy, which is a special and amazing discovery among IgG4-RD patients. Furthermore, IgG4-RD can not only affect the stomach but can also be limited to the stomach. Patients with multiple organ IgG4-RD are mainly elderly men and often have elevated serum IgG4 levels. In contrast, isolated gastric IgG4-RD mainly affects female patients with normal serum IgG4. However, the difference between the two disease presentations needs to be further studied and determined. It is important to note that the concentration of serum IgG4 is only measured in a small number of patients before surgery. Therefore, the stomach is often ignored in IgG4-RD.


Table 1 | Cases of IgG4-related gastric disease.





Conclusion

The incidence of IgG4-related diseases is gradually increasing. Its clinical manifestations are diverse, and the involved organs are widely distributed. Therefore, it is necessary to pay attention to the screening of multiple organs in clinical examinations. The possibility of IgG4-related diseases must be considered in addition to malignant tumors, especially in the presence of biliary space-occupying lesions.
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