a simple summary of a complicated problem
BACKGROUND:


When normal individuals are infected by a virus or an intracellular pathogen (e.g TB, anaplasma, histoplasma, etc.) their T-cells
release Interferon Gamma to activate their macrophages.



Interferons are responsible for the “flu-like illness” that you can see in many infections. In conditions with sustained high levels of
interferon you can see pancytopenia (due to interference with bone marrow production), transaminase elevation, and high
triglycerides.

DEFINITION:


HLH (hemophagocytic lymphohistiocytosis) is a syndrome characterized by an excessive inflammatory response (usually to an
infection) where the inflammation becomes worse than the infection itself. HLH occurs in patients who have some kind of immune
dysregulation at baseline (autoimmune dz, lymphoma, etc.).

 The inclusion criteria for the HLH-2004 study are commonly used as diagnostic criteria; see
PATHOPHYSIOLOGY:


below

Interferon Gamma is one of the central mediators of HLH. We infer this because patients given Interferon Gamma can develop all
the signs and symptoms of HLH (see the drug information sheet for IFN-γ on the next page).
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NOTES:
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6.

“Macrophage activation syndrome” or “hemophagocytic syndrome” are older terms for HLH. These terms are often still used to refer to HLH that
occurs in patients with an underlying autoimmune disease. The terminology is unimportant, the pathophysiology is the same… IFN-γ mediated
cytokine storm.
The Hemophagocytosis you can see in the bone marrow of HLH is just a marker of excessive macrophage activation. It is not the cause of the
disease and is not specific and only ~70-80% sensitive. It can also be seen in situations where macrophages are being appropriately activated (e.g
severe infection)
One of the diagnostic criteria for HLH is Increased soluble IL-2 receptor (CD25). Soluble IL-2R is a marker of T-cell activation, but it is not the cause
of or a mediator of the disease.
Kids with familial HLH are born with a problem with their NK cells (due to various mutations that affect the function of perforin or granzymes).
There are NK cells around but they don’t work. Paradoxically, this results in overwhelming immune responses. There are various hypotheses about
why this occurs, perhaps the NK cells can’t clear virally infected cells so the t-cells keep pumping out interferon. Perhaps the normally activated
macrophages aren’t being eliminated by the NK cells so they stay activated too long.
HLH is one of the conditions that can cause discordant ESRs and CRPs. The CRP is high due to release in the liver from the acute phase response. ESR is low because fibrinogen is low. Lupus is the opposite where ESR is typically elevated, but CRP is often normal unless the SLE patient
concurrently has an infection.
HLH is treated with T-cell suppressive therapies to block the IFN release such as steroids, cyclosporine, and etoposide. It’s not clear that these
drugs directly affect the macrophages.
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