
Secondary Immunodeficiency
TH1 cells aid CMI by secreting IL2, IFN-γ.

TH2 cells aid Ig response by secreting IL4, IL5, and IL10.

IL10 and IFN-γ cross-inhibit the other cell type.
(Raymond removed image depicting T helper cell differentiation.)

Secondary immunodeficiencies are caused by many things:
1.  Infections can destroy immune cells (HIV) or modify immune 
function (EBV).

2.  Infiltrative or hematologic diseases can displace normal cells 
with metastasis (leukemia, lymphoma).
3.  Drugs can directly injure immune cells (radiation), or 
downregulate the whole system (corticosteroids, CysA).
Immunodeficiency caused by EBV
EBV is a dsDNA Herpes virus that infects B cells and immortalizes them.  They can be 
killed by T cells, which upregulate after infection to fight the growing B cell 
population.  These T cells are the “atypical lymphocytes” of acute EBV infection, 
and are why the acute phase is called mononucleosis.
Even though lymphocytes are high, CMI is depressed.  Patients are anergic (don’t mount 
delayed hypersensitivity reactions), and T cell proliferation is reduced in response 
to stimuli that should promote growth.
This secondary immunodeficiency occurs because EBV encodes for a protein (BCRF1) 
which has major sequence homology with IL-10.  BCRF1 acts like IL-10, 
inhibiting growth and cytokine production of TH​1 cells, thereby inhibiting 
macrophage activation.  Inhibition of TH1 and macrophages leads to low CMI.
Immunodeficiency caused by neoplasia (secretion of TGF-β)
Some cancers secrete transforming growth factor β (TGF-β).  This protein can induce 
transformation and anchor-independent growth of non-neoplastic cells.  TGF-β 
also has many immunosuppressive effects, including:
--Inhibiting production of cytokines such as IFN-γ, TNF-α, IL1, and IL6.

--Inhibiting T, B, NK, and macrophage activation.
--Inhibiting the synthesis of IgG and IgM.

Another secreted product of tumor cells is VEGF, which inhibits maturation of dendritic cells.
Immunodeficiency caused by a drug (phenytoin)
Many drugs cause secondary immunodeficiency.  Phenytoin is an anti-convulsant that 
turns out to also have immunosuppressive effects.  It can cause lymphopenia and 
especially development of an IgA deficiency.
There are two possible mechanisms for how phenytoin causes IgA deficiency:

1.  Phenytoin may act as a hapten, binding to host target cells and sensitizing self-


reactive lymphocytes.  Thus, it encourages the secretion of lymphocytotoxic 

antibodies.  It also lowers T cells function.


2.  Phenytoin metabolites may be directly toxic to lymphocytes, and the ability to 


detoxify them is genetically determined.

Complications of transplantation

1.  Neoplasia.  These are often unusual cancers (skin, lymphomas), and are not the 
common malignancies of the general population (lung, breast, prostate, colon).

2.  Infections.  These are usually opportunistic infections, because transplant patients are 
immunosuppressed.  Often include the infections associated with HIV, such as 
pneumonias (PCP, CMV, nocardia) and CNS infections (listeria, cryptococcus).

