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infiltrative disorders should be considered during the 
investigationas as their management differs [1-3,7]. The 
typical diagnostic workup includes serology, imaging, 
and histopathology [1-9]. A multidisciplinary approach 
with proper clinical correlation is necessary for an ac-
curate diagnosis [2,3]. 

Treatment is necessary for the majority of patients, 
while regular follow-up is appropriate for patients with 
indolent, stable, and limited disease [1,7,9]. Corticoster-
oids are first-line agents, but non-steroidal immunosup-
pressants are reasonable in high-risk patients or for the 
management of a flare [1,2,7-9]. The long-term effect of 
biologic agents, such as rituximab, is promising [1,2,7-9]. 
Further research on the treatment strategies and novel 
agents is crucial for better outcomes. 

The structure and the function of the IgG4 antibody
Immunoglobulins are protective molecules of hu-

moral immunity, consisting of two heavy and two light 
chains. The chains of each pair are typically identical. 
There are two types of light chains (κ, λ) and five types 
of heavy chains (γ, α, δ, ε, μ) chains that are combined 
randomly. There are five classes of immunoglobulins; the 
type of heavy chain determines each class. The presence 
of the γ chain defines immunoglobulin G (IgG). Immuno-
globulin G4 (IgG4) is one of the four subclasses of IgG, 
representing less than 5% of the total IgG [1]. However, 
its prevalence is highly variable in the healthy popula-
tion. It has unique structural and functional properties 
that differentiate it from other IgG subclasses (Table 1). 

IgG4 physiologically suppresses the immune system 
through multiple mechanisms:
	 1.	The disulfide bonds between the heavy chains of 

IgG4 are weak, allowing them to dissociate. Moreo-
ver, IgG4 half-molecules consisting of a heavy and 
a light chain are formed and bind to other IgG4 
half-molecules randomly. Notably, the Fc portion 
of IgG4 interacts with other antibodies, especially 
IgG4, similarly to rheumatoid factor [1,3]. As a result, 
new antibodies with two different Fab regions are 
formed, each recognizing a different antigen. These 
antibodies are functionally monovalent with a re-
stricted ability to cross-link antigens, form immune 
complexes, and bind complement or Fcγ receptor 
(FcγR) [1,11]. This process is called fragment anti-
gen binding (Fab)-arm exchange and occurs in the 
endosomes of endothelial cells in the presence of 
reducing factors [2, 3].

	 2.	Unlike IgG1 and IgG3, which activate complement 
via the classical pathway, IgG4 has a lower affinity for 
C1q and Fcγ receptor (FcγR), explaining its minimal 
ability to activate complement, phagocytes, and 
cellular immunity [1,3]. Instead, it plays a role in 
dampening excessive immune responses and is 
often considered a marker of immune tolerance.

	 3.	IgG4 is produced in response to chronic antigen 
exposure, such as allergens or persistent infections 
[1]. T helper 2 (Th2) cells typically secrete interleukin 
4 (IL-4) and IL-13, leading to the production of IgE 
and IgG4 in the context of the Th2 pathway. How-

Table 1. Features of IgG subclasses.

Feature IgG1 IgG2 IgG3 IgG4

Relative abundance (% 
of total IgG in serum)

60 32 4 4 (highly variable)

Fc γ receptor binding +++ +/− +++ +/−

C1q binding ++ + +++ +/−

Hinge length (number 
of aminoacids) 15 12 Up to 62 12

Inter-heavy-chain 
disulfide bonds

2 4 11 (depending on allotype) 2

Fab-armex change No No No Yes

Fc glycosylation Yes Yes Yes Yes

Fab glycosylation Yes Yes Yes
Greater than other 

subclasses

IgG; Immunoglobulin G, Fab: Fragment antigen-binding, C1q: complement component 1q, Fc: Fragment crystallizable region.


