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Dual cytokine blockade treatment results in much less cell death in the gut,
compared to single blockade. Credit: UC Davis

A new study led by UC Davis Health researchers showed that blocking
IL-6 and TNF cytokines provides a more effective approach to
preventing life-threatening graft-versus-host-disease (GVHD), an
inflammatory condition that develops in patients after their allogeneic
hematopoietic stem cell transplantation (allo-HSCT). The study was
published today in Blood. 
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Allo-HSCT, a treatment for some blood disorders and cancers, entails
infusing a donor's bone marrow stem cells into patients undergoing
intensive chemo and radiation therapy. The donated immune cells in the
transplanted tissue (graft) initiate an immune response to the patient's
tumor cells, leading to favorable graft-versus-tumor (GVT) effects.
However, these cells may also attack the patient's healthy tissues,
resulting in potentially lethal graft-versus-host-disease. 

What is graft-versus-host-disease?

GVHD is a significant cause of morbidity among allo-HSCT patients. It
occurs when donor immune cells in the graft attack multiple organs and
induce a "cytokine storm", an inflated proinflammatory reaction caused
by cytokines. Acute GVHD develops suddenly and shortly after
transplantation. Chronic GVHD shows up later with delayed
inflammation and may lead to tissue fibrosis. 

"GVHD remains a major barrier limiting the success of the stem cell
transplantation for cancer patients," said Vice Chair of Research and
Distinguished Professor at the Departments of Dermatology and Internal
Medicine William Murphy, the senior author on the study. 

From single to dual cytokine blockade

TNF and IL-6 are two cytokines that play a key role in many health
conditions, including autoimmunity and excessive immune reactions to
viruses, such as SARS-CoV-2, the virus causing COVID-19. Current
therapies focus on blocking one of these cytokines to control the
cytokine storm. 

Targeting a single cytokine has been successfully used in certain cases,
such as blocking TNF for autoimmunity conditions and IL6 for cytokine
release syndrome after CAR T-cell immunotherapy and COVID-19
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infections. However, simultaneously blocking both these cytokines has
not been evaluated—until now. 

"Surprisingly, only a single cytokine blockade to IL6 or TNF was
evaluated in preventing GVHD, which gave disappointing clinical
results. Given the important and possibly redundant roles these powerful
inflammatory cytokines play, it made sense that combination approaches
would be needed for greater efficacy," Murphy said. 

New treatment approach for better protection

The current study tested the combined TNF and IL-6 treatment on obese
mouse models after allo-HSCT where the cytokine release syndrome is
severe. Recent research from Murphy and his team showed that host
conditions, such as obesity, can worsen acute GVHD due to a further
increased cytokine storm. The role obesity plays in cytokine storm flares
was also observed in COVID-19 cases and other conditions. 

The study found that blocking both cytokines led to superior protection
against acute GVHD severity and mortality, particularly affecting the 
gastrointestinal tract, one of the major target organs in GVHD.
Importantly, the combined treatment did not impair graft-versus-tumor
(GVT) effects. 

"Many treatments for GVHD involve suppressing the body's immunity,
which can inhibit beneficial GVT effects. For this reason, it was
important to determine if blocking these cytokines impacted the GVT
response. Fortunately, anti-tumor effects remained after the transplant
and with the combined intervention," said Lam T. Khuat, first author on
this study and a postdoctoral researcher at UC Davis Health. 

This study may help in finding better treatments for proinflammatory
diseases such as COVID-19. Currently, only IL-6 blockers are used to
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prevent the cytokine storm caused by the body's excessive immune
reaction to the coronavirus. 

"The increased efficacy of combined blockade suggests that this
approach to treating diseases caused by inflammation may have greater
benefit in other clinical settings," Murphy said 

  More information: Lam T. Khuat et al, Increased efficacy of dual pro-
inflammatory cytokine blockade on acute GVHD while maintaining
GVT effects, Blood (2021). DOI: 10.1182/blood.2021011216
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