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IgG4-related disease (IgG4-RD) is a multi-organ immune-mediated condition characterized by tumor-like 
lesions, fibrosis, and lymphoplasmacytic infiltration to every organ. Recently, an association between IgG4-RD 
and malignant tumors has been suggested and IgG4-RD is closely related to the occurrence of malignant 
hematologic diseases. In this report, we describe a rare complication of acute lymphoblastic leukemia in a 
patient with IgG4-RD. An 81-year-old Chinese man was diagnosed with the lymphadenopathy associated with 
IgG4-related disease. The histopathological study revealed multiple plasma cells infiltration and immunostaining 
for IgG and IgG4 was performed on plasma cells and the IgG/IgG4 ratio was more than 40%. Eight months later, 
he developed acute lymphoblastic leukemia. It has been suggested that the incidence of malignant hematologic 
diseases may be high in patients with IgG4-RD and increased Th2 cells and Treg cells cytokines may result 
in the occurrence of hematologic malignancies. Therefore, the importance of accurate diagnosis and intense 
medical follow-up should be emphasized. Once the patients develop hematologic malignancies, they need to 
receive treatment timely.

1. Introduction
IgG4-related disease(IgG4-RD) firstly established in autoimmune 
pancreatitis in 2001 is a multi-organ immune-mediated condition 
characterized by tumor-like lesions, fibrosis, and lymphoplasma-
cytic infiltration to every organ, including the pancreas, salivary 
glands, kidney, breasts, and lymphnodes (Hamano et al. 2001; 
Mahajan et al. 2014). Elevated serum IgG4 concentration and high 
IgG4/IgG-positive plasma cell ratio accompanied by eosinophilic 
infiltration have been considered important for proper diagnosis 
(Sato et al. 2010). An association between IgG4-RD and malignant 
tumors has been suggested because of autoimmune dysfunction 
(Yamamoto et al. 2012a). For example, the malignancy in many 
patients with IgG4-RD have occurred including lung cancer, 
gastrointestinal malignancy, lymphoma and acute myeloid 
leukemia (Hirano et al. 2014; Takahashi et al. 2009). Herein, we 
describe a rare complication of acute lymphoblastic leukemia 
(ALL) in a patient with IgG4-RD.

2. Case report
A 81-year-old Chinese man with a history of chronic bronchitis 
for 4 years was referred to our hospital because of cough and 
breathing difficulties. The symptoms were relieved obviously by 
anti-infective treatment, relieving cough and asthma. However, 
we found that his cervical, submandibular, axillary and inguinal 
nodes were swollen, the maximal lymph node was generally 3 cm 
in diameter. At the same time, chest CT demonstrated multiple 
lymph nodes swelling in his mediastinum, axilla, pulmonary 
hilum, cardiac diaphragm angle, retroperitoneum and abdominal 
cavity (Fig. 1A-C). A biopsy from the right inguinal lymph node 
revealed multiple plasma cell infiltration and short spindle cell 
proliferation. Plasma cells expressed IgG4 and IgG, and the IgG/
IgG4 ratio was more than 40% (Fig. 2A-C). His serum IgG was 
56.2 g/L and serum IgG4 was 412.5g/L. These findings led to a 
possible diagnosis of the lymphadenopathy associated with IgG4-
RD. Meanwhile, his platelet count was only 20×109/L and bone 

Fig. 1: Radiological findings of the lymphadenopathy associated with IgG4-related disease. A: Chest CT revealed lymph nodes swelling in axilla. B: There were swollen lymph 
nodes in mediastinum, pulmonary hilum and cardiac diaphragm angle. C: The lymph nodes of retroperitoneum and abdominal cavity were also swollen.
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marrow aspiration showed low bone marrow hyperplasia. After 
the initiation of steroid therapy, the patient was discharged with 
a better health condition. Since then, he was often hospitalized 
due to acute exacerbation of chronic bronchitis and blood tests, 
lymphocyte subsets and chest CT were monitored regularly. White 
blood cell count was 5-11.1 ×109/L, hemoglobin was 83-101 g/L 
and platelet was 20-59 ×109/L. The ratio of CD4 + T cell was 20.8-
41.9 % and the ratio of CD8 + T cell was 45.4-56.2 % (Table 1). 
However, the proportion of lymphocytes increased significantly 
and peripheral blood smear indicated that the blast cells accounted 
for 81% at his fourth visit to hospital. Bone marrow aspiration and 
flow cytometry revealed the patient developed ALL. Karyotype 
analysis showed he had complex karyotypes. It was not advisable 
for him to select chemotherapy due to advanced age and pulmonary 
infection. So symptomatic treatment was supported by component 
transfusion. Finally, he succumbed to respiratory failure 12 months 
after the diagnosis of ALL.

Table 1: Laboratory data of the patient with IgG4-related disease

Laboratory data Initial diagnosis After 4 months After 8 months

WBC×109/L 5 3.6 11.1

NE (%) 82.5 57.9 18.4

LY (%) 13.4 16.6 51.9

Hb (g/L) 101 121 83

PLT×109/L 20 59 36

CD4+T cell (%) 20.8 41.9 23.9

CD8+T cell (%) 50.4 45.4 56.2

CD4/CD8 0.41 0.92 0.43

lgG (g/L) 56.2 15.9 28.4

WBC: white blood cell; NE: eosinophils; LY: lymphocyte; Hb: hemoglobin; PLT: Platelets.

3. Discussion
IgG4-related disease is a new disease concept which is a multi-
organ immune-mediated condition that mimics many malignant, 
infectious, and inflammatory disorders (Mahajan et al. 2014; Stone 
et al. 2012a). It is characterized by elevated serum levels of IgG4 
and inflammation of various organs, with abundant infiltration of 
IgG4-bearing plasma cells, storiform fibrosis (Stone et al. 2012b). 
In contrast to other IgG subclasses, heavy chains in each IgG4 
molecule have non-covalent associations and inefficient disulphide 
bridges because of a single amino acid difference in the hinge 
region (a serine in lieu of a proline) (Aalberse et al. 2009; Rispens 
et al. 2011). Most secreted IgG4 is functionally monovalent and 
IgG4 antibodies do not directly fix complement, they bind poorly 
to activating Fc receptors. So IgG4 has been viewed as a ‘non-in-
flammatory’ molecule, the primary function of which is to dampen 

rather than to accelerate chronic immune activation (Kamisawa et 
al. 2014). The pathogenesis of this disorder remains unclear, but 
inflammation and subsequent fibrosis occur due to excess produc-
tion of type 2 T-helper-cell (Th2 cell) and regulatory T-cell (Treg 
cell) cytokines (Yamamoto et al. 2014). 
Yamamoto et al. (2012b) reported that the standardized incidence 
ratio (SIR) for these malignancies in IgG4-RD was 383.0, which 
was higher than that for the general population. Takahashi et al. 
(2009) showed in IgG4-RD the SIR for malignant lymphoma is 
16.0-fold higher than in the general population and three cases 
developed non-Hodgkin lymphoma during the follow-up of 
IgG4-associated systemic disease. These researches revealed 
that the risk of development of malignant tumors in patients with 
IgG4-RD has been obviously increased. In this report, we described 
the first documented case of ALL following IgG4-related disease, 
which is a rare complication. The case is an 81-years old man who 
developed ALL after a diagnosis of the lymphadenopathy associ-
ated with IgG4-RD. To date, other reports suggest that IgG4-RD 
can combine with other malignant hematologic diseases including 
diffuse large B-cell lymphoma (DLBCL), follicular lymphoma and 
leukemia. Clinicopathological features of previous cases as well as 
the present one summarized in Table 2. Among 16 patients with 
IgG4-RD, the median age was 65 years (32–81 years) and most 
of the patients were male. The subtypes of malignant hematologic 
diseases were DLBCL (6 cases including the present case) (Taka-
hashi et al. 2009; Mitsui et al. 2013; Uehara et al. 2012; Ishida 
et al. 2013; Nishimura et al. 2016), follicular lymphoma (1 case) 
(Oshima et al. 2012), small lymphocytic lymphoma (1 case) 
(Kim et al. 2008), extranodal marginal zone B-cell lymphoma 
(1 case) (Mulay and Aggarwal 2014), lymphoma (subtype was not 
available in 5 case) (Takahashi et al. 2009; Wallace et al. 2016), 
AML (1 case) (Hirano et al. 2014) and ALL (1 case). Therefore, 
IgG4-RD is closely related to the occurrence of malignant hema-
tologic diseases.
Although the mechanism of development of malignant hemato-
logic diseases with IgG4-RD remains unresolved, some progress 
has been made in this field. Voulgarelis and Skopouli (2007) 
showed that among autoimmune diseases, molecular oncogenic 
events such as microsatellite instability, loss of the B cell cycle 
control, and the forced overproduction of specific B cell biologic 
stimulators seemed to contribute to the emergence and progres-
sion of the abnormal lymphocytes, resulting in the occurrence 
of lymphoma. IgG4-RD, an autoimmune disease, is potentially 
driven by enhanced Th2 cells and Treg cells responses. Activated 
Th2 cells and Treg cells may produce an inflammatory cytokine 
milieu that includes IFN-γ, IL-4, IL-5, IL-10 and IL-13, thereby 
promoting class-switching to IgG4 and differentiation of B cells 
into IgG4 plasma cells (Mahajan et al. 2014). In the advanced 
stages, IgG4-RD is characterized by severe fibrosis caused by the 
prolonged induction of IL-13, which is a strong inducer of fibrosis 
and a central cytokine in the Th2 differentiation pathway (Kami-
sawa et al. 2006). However, increased secretion of Th2 cells and 

Fig. 2: Histopathological and immunohistochemical features of the inguinal lymph node. A: The plasma cells and spindle cells were observed in the inguinal lymph node, HE, 
× 40. B: Immunostaining showed that IgG+ plasma cells were found in the inguinal lymph node tissues, × 200. C: Immunostaining for IgG and IgG4 was performed on 
plasma cells and the IgG4/IgG ratio was more than 40%, × 200.
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Treg cells cytokines can activate B-cells and the predominance 
of B-cell lymphoma as a secondary development to IgG4-RD is 
plausible. 
Th1 and Th2 cells regulate and inhibit each other to maintain the 
body’s immune balance. Once this balance is disrupted, it will 
lead to disease. The results suggested that the migration of Th1 
cytokines into Th2 cytokines can affect the cellular immune status 
in vivo which was beneficial for immune evasion of tumor cells 
(Kusada et al. 2005). In ALL patients, there is a dysregulation in 
the functionality of Th1 and Th2 cells with a gross reduction of 
Th1 cell populations and an expansion in Th2 cells (Zhang et al. 
2000). So when patients occur lgG4-RD in which Th2 cytokines 
account for the majority, they are more likely to develop acute 
lymphoblastic leukemia. In this case, CD8 + T cells of patients 
were significantly increased, indicating immunosuppressive effect 
was dominant, so that the capacity of immune clearance and 
immune surveillance decreased, eventually leading to the occur-
rence of tumor.
In conclusion, we report a case of ALL following the lymphade-
nopathy associated with IgG4-RD and summary the characteristics 
of 17 patients with IgG4-RD. It has been suggested that the inci-
dence of malignant hematologic diseases may be high in patients 
with IgG4-RD and increased Th2 cells and Treg cells cytokines 
may result in the occurrence of hematologic malignancies. There-
fore, it is necessary for patients with IgG4-RD to detect immune 
function and undergo medical follow-up. Once patients develop 
hematologic malignancies, they need to receive treatment timely. 
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