IgG4-related disease manifesting as pericarditis: A case report and Literature Review 
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Abstract
IgG4-related disease (IgG4-RD) is a chronic inflammatory mediated by an immune response characterized by dense lymphoplasmacytic infiltrate, IgG4 positive plasmocytes in the affected tissue. In this case, we describe a patient who presented pericarditis with hemodynamic instability. Reporting of atypical presentations is necessary for broadening clinical recognition of similar cases.
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Key Clinical Message
IgG4-related disease presented as pericarditis with hemodynamic instability is no common. The present clinical case report is the first with cardiovascular disease documented in Colombia.
Introduction
IgG4-related disease (IgG4-RD) is a chronic inflammatory and pro-fibrotic pathology mediated by an immune response, specifically involving CD+ T lymphocytes and follicular helper cells (TFH) (1). This condition is characterized by the presence of dense lymphoplasmacytic infiltrates with a predominance of IgG4+ plasmocytes in the affected tissue, usually accompanied by fibrosis, obliterative phlebitis, and a high eosinophil count (2). IgG4 serum levels are elevated in approximately two-thirds of patients (3). The exact prevalence of this disease is not known; however, Umehara H, et al. (4), estimates prevalence in Japan around 0.28 to 1.8 cases per 100.000 people. 
Clinical presentation is heterogeneous and largely depends on the affected organ. Most of the common histological findings are mass alongside edema, lymphoplasmacytic infiltrate, variable grades of fibrosis arranged in a storiform pattern, presence of adenopathy, and unintended weight loss (1).
Different studies shown that the organs affected are lymph nodes (43-76%), pancreas (16-60%), salivary glands (16-35%), kidneys (23%), aorta (22%), retroperitoneal space (18-27%), gallbladder (15%), and lungs (15%) (5-9). Diagnosis is made through histopathological analysis performed on the initial lesion as well as consideration of patient symptoms, laboratory test results, and imaging studies.  Glucocorticoids are the first line of treatment with patient response occurring within two to four weeks after initiating treatment. For corticoid resistant cases, anti-CD20 monoclonal antibodies (Rituximab) may be used.
We report an IgG4-related disease that presented as pericarditis with hemodynamic instability, occurring in a man. To the best of our knowledge, in Colombia there are no cases reported of this pathology, hence we describe a case, and additionally we present a review of cases reported in the literature. 
Case report
A 47-year-old patient presented to the emergency room complaining of experiencing three weeks of constant retrosternal pain along with night sweats and referred back pain which gradually increased. The patient had previously sought medical attention for the same symptoms, and normal results for the chest x-ray and electrocardiogram, therefore, he received treatment with analgesics. A week prior to the admission, the patient consulted again for persistent chest pain, so, a chest tomography was performed which reported severe pericardial effusion and mediastinal adenopathy. An echocardiogram confirmed severe pericardial effusion with deposits and indirect signs of hemodynamic compromise, after; he was referred to the emergency department. His only relevant previous medical history involved acute pancreatitis the year prior with no apparent cause at that time. 
Upon admission, the patient presented tachycardia (116 beats per minute), heart pressure (130/82 mmHg), dry cough, and diminished cardiac sounds on auscultation. Laboratory tests revealed mild anemia (11.2gr/dl), normal renal function and metabolic panel. An echocardiogram and chest CT scan were performed to confirm the previous findings. The results showed left pleural effusion and right pleural thickening. 
Given the clinical presentation and findings, a differential diagnosis of tuberculosis or lymphoproliferative neoplasm was made. The patient underwent a pericardial window with pericardial biopsy. A pericardial fluid analysis was compatible with a plasmolymphocytic exudate (pH 8.0, leukocytes 3,900/dl, neutrophils 6%, lymphocytes 94%, proteins 5.6 g/dl, glucose 83 mg/dl, and lactate dehydrogenase 1646 U/L). A tuberculosis screening was negative. The cytology to pericardial fluid shows mononuclear infiltrate, primarily small lymphocytes and mature plasmatic cell (Figure 2), which was nonspecific for a diagnosis. Therefore, an immunohistochemistry and a histopathology were made to confirm the diagnosis.
The pericardial biopsy revealed a dense lymphoplasmacytic infiltrate that compromised the pericardial with no evidence of bacterial infection or malignancies.  
Immunohistochemistry in pericardial biopsy was positive for IgG and IgG4 plasmocytes with an IgG4 to IgG ratio of 70%, and more than 100 IgG4 plasmocytes were identified per high power field. Also, there was expression of light kappa and lambda chains with a predominance of kappa over lambda (Figure 2). The lymphocyte infiltrate was mixed, mostly corresponding to CD3 reactive lymphocytes and a minimum proportion of CD20 reactive B-lymphocytes. The mesothelium was reactive for calretinin and negative for polyclonal CEA. Histochemical stains for PAS-D, ZN and Giemsa were negative. It was concluded that the patient was suffering from pericarditis associated with IgG4 disease, based on morphological findings (Figure 1). Treatment was started with 100mg of prednisolone per day for five days; anti-CD20 monoclonal antibodies were also suggested due to a history of pancreatitis of unclear etiology, possibly also due to IgG4-RD.
Discussion 
IgG4-related disease is becoming more recognized due to the understanding of the role of the immune response implicated in IgG4-RD and clinical manifestation of the disease (1). The most common clinical presentation is the subacute development of a mass or growth on the affected organ (2). It is most common in adult men but has also been seen in women, and a few cases in children have been reported (9). The appearances of lymphadenopathy and weight loss are the most common clinical manifestations along with symptoms of asthma or atopy (4). Generally, patients have a very positive response to glucocorticoids (7).
The most common presentations of lgG4-RD are Type 1 autoimmune pancreatitis, sclerosing cholangitis, sclerosing sialadenitis, ocular disease, and retroperitoneal fibrosis (10). However, approximately 60-90% of patients may have more than one organ compromised (11) while 40% of patients may have symptoms similar to asthma or allergy (12). This pathology is divided into 4 phenotypes: the presence of pancreatic, hepatic, or biliary disease; retroperitoneal fibrosis and/or aortitis; disease limited to the head and neck; and the Mikulicz syndrome and systemic disease (11).
In order to diagnose IgG4-RD, the following criteria must be met: 1) diffuse or localized edema in one or more organs, 2) IgG4 serum levels higher of 135 mg/dL, and 3) histopathological studies of the lesion with the presence of abundant lymphoplasmacytic infiltration, fibrosis, and more than 10 IgG4 rich plasmocytes with an IgG4 over IgG ratio of more than 40 (13).
Cardiovascular IgG4-related disease is part of a group of IgG4-related disease that may involve multiple other organs. This can cause inflammatory aneurysms of the abdominal aorta, aortic arch, and coronary arteries (14). Usually pericardium compromised in IgG4-RD can lead to pleural and pericardial effusion, and finally to respiratory failure, heart failure, and eventually death (14 - 15).
We found eight case studies of IgG4-RD with pericardial involvement (16-23). Of those, six out of eight were men with an average age of 60; 25% presented with chest pain, 25% dyspnea, and 25% were asymptomatic. In all of the patients, image tests were taken which showed pericardial thickening, pericardial effusion, and pleural effusion. PET-CT scans were positive. Seven out of eight of the patients had high IgG4 levels in serum. In 50% of the patients, a pericardial biopsy was taken that showed findings of lymphoplasmacytic infiltrate with different degrees of fibrosis; 20% had lymph node biopsies. The IgG4 to IgG ratio was over 40 in all patients. All patients were treated successfully with corticosteroids, and only 1 presented a recurrence of the disease (Table 1).
The most important differential diagnoses of this disease are neoplasms, such as lymphoma, since both of them occur in elderly patients with constitutional symptoms such as weight loss, asthenia, and adynamia. In a study by Strehl et al. (24), the findings showed that elevated IgG4 serum levels were not sufficient to differentiate the condition from other inflammatory entities such as rheumatoid synovitis, infections, or carcinomas such as adenocarcinoma and squamous cell carcinoma with peritumoral inflammatory infiltrate. Another challenge with this presentation is the limited number of reported cases that involve the cardiovascular system and the lack of availability of heart-specific criteria available for categorization. Similarly, no consensus currently exists on how these cases should be treated; however, systemic corticosteroids have been beneficial and are considered a first-line treatment modality (25, 20).
The first-line treatment for IgG4-RD is systemic corticosteroid therapy beginning with an initial dose of 0.6 mg/kg day. Two-thirds of patients respond to this treatment within the first two to four weeks (25). The prognosis of this disease is generally good; however, the recurrence is high. On the other hand, the efficacy of the use of immunosuppressant, such as Azathioprine, has not been studied. In patients with recurrence of the disease, good results have been seen with Rituximab. In the case of our patient, after a three month follows up, there is still no evidence of recurrence of the disease.
In conclusion, confirmation of cardiovascular disease specifically related to IgG4 can be difficult and requires examining the clinical symptoms of patients, laboratory tests, and histopathological findings. Therefore, it is important to perform a biopsy of the thickened heart tissue. Oral corticosteroids are the treatment of choice; however, in those patients who relapse, therapy with anti-CD20 monoclonal antibodies can be used with promising results. Nevertheless, due to the low incidence of the disease, there it is not current clinical trials. 
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Figure 1. Pericardial Fluid cytology A. Cellular block 40x B.100x (liquid base) mononuclear infiltrate, constituted by small lymphocytes and mature plasmatic cells.  
Figure 2 A. Pericardial biopsy (H&E 10X) Dense lymphoplasmacytic infiltrate that compromised all layers with no evidence of bacterial infection or malignancies are shown. B. Immunostaining (H&E 40X) Rich plasmocytes with IgG4 to IgG ratio of 70 and more than 100 IgG4 plasmocytes per high power field are show, (C) also shown in 4x, and (D) 40x. 
Table 1. Summary of pericardial cases reported in the literature.

	Case report  
	Age 
	Sex
	Clinical presentation
	Images Result
	IgG4 serum levels
	Site of Biopsy
	Biopsy Result
	IgG4/IgG ratio
	Treatment
	Outcome

	1 (16)
	36
	 M
	New-onset chest pain.
	Echocardiogram: enlarging pericardial effusion with fibrinous strands and thickening of the pericardial sac.
	NA
	Pericardial Sac
	Granulation tissue, focal fibrindeposition, plasma cell aggregates with focal phlebitis, and surrounding fibrosis immunohistochemica were found. l stain for IgG4 showed up to 65 positive cells in several high power fields.
	65% 
	Corticosteroid Therapy
	Recurrent episodes of pericarditis with chest pain. Methotrexate was initiated in an attempt to prevent further recurrence and has shown initial success.

	2 (17)
	75
	M
	Asymptomatic.
	CT: pericardial effusion and thickening of the perivascular regions of the abdominal aorta.
	625 mg/dl
	Lymph node
	Staining by the IgG4 antibody showed a large majority of the infiltrated plasma cells were IgG4-positive (>200/high power field).
	 >  70% 


	Corticosteroid Therapy
	NA

	3 (18) 
	73
	M
	2-month history of progressive exertional dyspnea.
	Transthoracic echocardiography (TTE): pericardial effusion with a pericardial cavity that was 24- mm thick.
	122.0 mg/dL
	Pericardial Sac
	Lymphoplasmacytic inflammation with scattered plasma cells among a fibrous stroma in specimens of the pericardium in hematoxylin and eosin-stained sections was found.
	42% 
	Corticosteroid Therapy
	Resolution of symptoms

	4 (19)
	78
	M
	Bilateral leg edema, pleural effusions, and elevated cholestatic liver enzyme levels had worsened over two years.
	PET-CT: bilateral pleural effusions with right-side predominance, thickening of the pleuropericardial wall and accumulation in the right pleura
	7.60 g/L.

(normal 0.01–1.40)
	Pleura
	Lymphoplasmacytic infiltration

associated with hyalinized fibrosis was found.
	70% 
	NA
	NA

	5 (20)
	65
	M
	Nausea and epigastric discomfort for three days.
	Thoracic CT:  thickening of the pericardium, suggesting fibrous thickening.
	637 mg/dl
	Not Done
	Not Done
	Not done 
	Corticosteroid Therapy
	No recurrence was noted two years after the initial treatment.

	6 (21)
	60
	M
	Asymptomatic.
	Echocardiogram and chest computed tomography scans: significant thickening of the pericardium.
	1,800 mg/dL
	Pericardial Sac
	Massive infiltration of lymphocytes and plasma

cells with mild atypia were observed in the pericardium.
	NA
	Corticosteroid Therapy
	No recurrence after 18 months

	7 (22)
	50
	F
	Fever, chill, general malaise, and anterior chest pain developed.
	PET/CT imaging: a patchy uptake in the pericardium and a dense uptake in the mediastinal lymph nodes.
	428 mg/dL
	Pericardial Sac
	An increase in the number of IgG4-positive plasma cells (>100 per high-

power field), similar to IgG4-related lymphadenopathy type II (follicular hyperplasia) was shown.
	50%
	Corticosteroid Therapy
	Recurrence of the disease was not observed during the 28-month follow-up.

	8 (23) 
	78
	F
	Progressive exertional dyspnea.
	CT scan and ultrasonography: marked pericardial effusion
	921 mg/dl
	Lymph node
	The specimen revealed lymphadenopathy with proliferation of lymphoplasmacytes.
	53%
	Corticosteroid Therapy
	NA

	Current case
	47
	M
	Chest paint, Fever, Diaphoresis.
	CT Scan: thickening of the pericardium, pericardial efussion, pleural efussion and mediastinal lymph nodes.
	Not done 
	Pericardial Sac
	Lymphoplasmacytic inflammation, fibrosis and more than 100 IgG4 plasmocytes per high power field were found.
	70%
	Corticosteroid Therapy
	


M: Male, F: Female, CT: Computed Tomography, NA: Not Available

