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Abstract

IgG4-Related Disease (IgG4-RD) is a rare inflammatory disease, which may 
affect all organs and lead to severe fibrosis and organ damage. Mainly described 
in Japanese or Asian adults, case reports on children-variously affected by the 
disease-are increasing worldwide. While glucocorticoids are broadly used as 
first line treatment, several cases require second line options due to relapse or 
resistance to first line treatment.

We report a boy who was diagnosed with IgG4-related disease at the age 
of three years. He presented an IgG4-associated tumorous lesion in the upper 
lobe of the left lung, pleural and pericardial effusion and enlarged abdominal 
lymph nodes. Therapy with surgery and glucocorticoids followed by rituximab 
treatment led to continuous complete remission 27 months after diagnosis of 
IgG4-RD.
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Case Presentation
The boy was initially admitted to an Armenian hospital at the age 

of three years due to pneumonia and high fever. Pulmonary imaging 
showed lesions of the mediastinum and the upper lobe of the left 
lung. Lymph node biopsy was suspicious for a mediastinal large B-cell 
lymphoma. As the patient was clinically well at that time, the parents 
did not agree on further biopsies. Due to progression of the tumor 
six months later, a second biopsy was performed, again implicating 
a large B-cell lymphoma. However, reference pathology favored the 
diagnosis of benign and reactive lymph node disease.

The patient was then admitted to our hospital. On admission, 
he presented without fever or loss of weight, however, he showed 
significant night sweats. Magnetic resonance imaging revealed a 
centrally calcified tumor in the left mediastinum without metastases 
(Figure 1). Thoracoscopy confirmed a tumor in the upper lobe of 
the left lung. Laboratory tests initially showed mild anemia (9g/
dl), thrombocytosis (654x109/l), and normal white blood count 
with lymphocytosis (63.9%). Immune status revealed elevated CD4 
(2.43x109/l) and CD8 (1.920x109/l) positive lymphocytes. Thyroid 
parameters, liver and renal parameters were within normal ranges 
and no elevation of inflammation parameters was found at that time. 
Alpha fetoprotein, lactate dehydrogenase and human chorionic 
gonadotropin were normal and infectious disease screening 
(including Epstein-Barr-Virus, multiplex PCR for viruses and 
QuantiFERON-test) was unremarkable. Antinuclear antibodies were 
within normal ranges.

Due to the growing tumor with unknown origin surgical resection 
of the left upper lobe of the lung was performed. Histopathology 
revealed a plasma-cellular tumorous lesion measuring 5.8cm in 

diameter and showing fibrosis. IgG4 was found to be positive in the 
tumor (95 IgG4 cells per high powered field, IgG4/IgG 38%). As 
also the IgG4 serum level was elevated (IgG 16g/l (4.2-9.2 g/L), IgG1 
11.1g/l (2.7-8.1 g/l), IgG2 4.08g/l (0.65-2.2 g/l), IgG3 0.96g/l (0.16-
0.96 g/l), IgG4 2.11g/l (0.012-0.938 g/l), IgA 2.03g/l (0.3-1.9 g/l), IgM 
1.25g/l (0.52-1.9 g/l)), we diagnosed IgG4-related disease (IgG4-RD). 
Staging with ultrasound revealed enlarged abdominal lymph nodes 
but no further involvement of solid organs.

Oral prednisolone (1mg/kg/day) was initiated and the patient was 
soon discharged from hospital in good clinical condition.

Ultrasound ten days after discharge revealed pleural and 
pericardial effusion not necessitating drainage. In addition, 
cholecystitis was suspected by ultrasonography. The boy was 
readmitted to the hospital. Due to these findings, we decided to 
initiate rituximab (anti-CD-20 antibody), which was administered 
with four doses (375mg/m2) in weekly intervals.

Within two months, serum IgG4 levels normalized (Figure 2). 
Ten weeks after initiation of glucocorticoids and two weeks after the 
fourth rituximab treatment we tapered prednisolone to a daily dose 
below the adjusted Cushing threshold dose (6mg/m2). Following 
rituximab, B-cell levels were low (lowest level: <0.001x109/l 28 
days after the fourth dose) and immunoglobulin levels fell slightly 
(minimum IgG 6.09g/l three months after end of rituximab therapy). 
Prednisolone treatment was continued at 4mg per day for another five 
months, then further tapered and stopped 21 months after initiation 
of therapy. Cotrimoxazole was discontinued after nine months.

The boy was followed up as an outpatient every six to twelve 
weeks. He was admitted to hospital once due to diarrhea, fever and 
otitis media and received antibiotic treatment with amoxicillin. 
During winter, the boy presented with recurrent infections of 
the upper respiratory tract, but no antibiotic or immunoglobulin 
treatment had to be initiated. B-cells normalized within ten months 
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after the initiation of rituximab. The patient was seen regularly by 
ophthalmologists; however, no ocular affection or side effects of 
glucocorticoid treatment were seen. Magnetic resonance imaging 
was not suspicious for the development of tumorous lesions or organ 
fibrosis. To date, 27 months after start of therapy and 6 months after 
cessation of prednisolone, the boy shows no clinical or laboratory 
signs of IgG4-RD.

Discussion
We present a three-year-old boy with IgG4-RD successfully 

treated with corticosteroids, surgery and rituximab. IgG4-RD is a rare 
inflammatory disease which can affect nearly all organs, but mainly 
concerns the pancreas, biliary tract, glands, lymph nodes and the 
retro-peritoneum. The inflammation within the organs can lead to 
fibrosis and, consequently, to severe organ damage [1-3]. Literature 
reports and consensus statements on IgG4-RD mainly concentrate 
on adults, but children are also known to be affected [4]. However, 
there is no consensus for the diagnosis and treatment of IgG4-
related disease in children. In the existing literature approximately 
30 children with IgG4-RD have been reported [5-9]. In adults and in 
children, the affection of organs varies widely [4-15].

The diagnosis of IgG4-RD is established using clinical and 

laboratory parameters as well as biopsy and imaging. As most 
symptoms and findings of IgG4-RD have a broad differential 
diagnosis [16], a step-by-step approach is required [1]. Interestingly, 
the diagnosis of IgG4-RD does not necessarily require elevated IgG4 
serum levels [3,6,17], but elevated IgG4 levels are associated with 
multiple organ involvement [2]. In line with that, IgG4 levels above 
135 mg/dl, >40% of IgG4+ plasma cells (IgG4/IgG) and >10 cells/high 
powered field of biopsy sample are being proposed to proof IgG4-
RD [18]. Our patient presented the above-mentioned criteria with the 
exception of the IgG4+ plasma cells, which were at 38%.

First line treatment using glucocorticoids is recommended to all 
symptomatic patients or patients with severe organ manifestation 
in order to avoid irreversible organ fibrosis [2,14]. In children, 0.5-
2 mg/kg/day prednisone is suggested followed by slow tapering [4]. 
Tapering of glucocorticoids in adults is recommended after weeks 
to months [1,2], even though studies described higher relapse rates 
in patients after early tapering or discontinuation [2]. Japanese 
guidelines recommend glucocorticoid maintenance for up to three 
years [19]. Still, the optimal duration of maintenance remains unclear 
[2].

In children requiring second line treatment for relapse, non-
response or contraindication to glucocorticoids the use of azathioprine 

Figure 1: Magnetic resonance imaging of the tumorous lesion.

Figure 2: IgG4 serum levels during treatment.
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[7], mycophenolate mofetil [12], methotrexate [5], adalimumab, 
cyclophosphamide, colchicine [4] and surgical intervention [6,10] 
has been reported.

Rituximab is a monoclonal anti-CD20 antibody, which depletes 
circulating B-cells [20]. Regarding IgG4-RD, it has been used in small 
adult cohorts and proved to be effective for remission induction 
measured by normalization or improvement of IgG4 serum levels 
and successful glucocorticoid discontinuation [11,21-23]. We found 
reports about only four children receiving rituximab for the treatment 
of IgG4-RD [15,24-26]: A 12-year-old girl with IgG4-RD received 
rituximab due to severe refractory disease (two doses of 750mg/m2 
every 14 days). She relapsed one year later, again received rituximab 
and achieved continuous complete remission [15]. Another 12-year-
old girl received rituximab (two doses of 1000mg every 14 days) 
due to relapse while tapering prednisone [25]. Furthermore, a 
15-year-old girl received rituximab 2x600 mg every 14 days due to 
insufficient response to prednisone treatment [26] and a 17-year-
old boy with IgG4-related lymphadenopathy and refractory scleritis 
received two doses of rituximab (1000mg) after initial treatment 
with repeated courses of prednisone, methotrexate, cyclosporine and 
mycophenolate mofetil. After rituximab, he achieved continuous 
complete remission [24].

All reported cases had ophthalmic affection and presented with 
different organ involvement, but none showed pulmonary affection. 
No severe side effects of rituximab therapy were stated [15,24-26]. 
To our knowledge, our patient is the youngest patient reported 
receiving rituximab for IgG4-RD with pulmonary involvement. 
Generally, most children reported with IgG4-RD were older than 
ten years [4]. In the above-mentioned cases, rituximab was mainly 
used after months or years of glucocorticoid treatment. As our patient 
showed multiple progressive organ involvement despite prednisolone 
therapy, we decided for early rituximab therapy in order to prevent 
short and long-term glucocorticoid related toxicity. We did not 
observe significant acute toxic effects of rituximab therapy. B-cell 
depletion, however, is associated with an increased risk of infections, 
and long-term-follow-up including the renewal of the vaccination 
schedule is required.

In our patient, IgG4 levels normalized during treatment with 
glucocorticoids and rituximab within two months. Normalization of 
serum IgG4 levels is supposed to indicate disease inactivity during 
treatment [27] However, patients may relapse despite normal IgG4 
serum levels [3,28], suggesting that IgG4 serum levels lack diagnostic 
specificity [3,5].

Conclusion
IgG4-RD is a rare disease presenting with a variety of phenotypes 

and affecting predominantly adults. Glucocorticoids are effective, but 
there is no consensus on second line treatment. Data on rituximab 
are scarce, especially in children. We report a case with continuous 
complete remission after surgery of the primary tumorous lesion, 
adjuvant treatment with glucocorticoids (1mg/kg/d) and four doses 
of rituximab (375mg/m2). We suggest rituximab to be considered as 
second-line treatment in children in order to prevent morbidity due 
to long-term glucocorticoid use. Prospective studies are required to 
better understand the disease and harmonize treatment of IgG4-RD 
in children.
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