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GVHD prediction based on
the microbiome
Georg Häcker | University of Freiburg

In this issue of Blood, Burgos da Silva et al describe features of the intestinal
microbiome that predict organ specific graft-versus-host disease (GVHD)
and, thereby, clinical outcomes, in patients undergoing allogeneic hemato-
poietic cell transplantation (allo-HCT).1
ow
nloaded from

 http://ashpublications.net/blood/article-pdf/140/22/2313/2019184/blood-1
Most of us, at least in the medical pro-
fession, have become accustomed to the
idea that our gut bacteria determine our
well-being. Some of us will have had the
personal experience that intake of anti-
biotics can generate a certain uneasiness
of the belly, and perhaps much worse.
One of the procedures where the
microbiome is a major driver of the
outcome is allogeneic hematopoietic
cell transplantation (allo-HCT). Allo-HCT
is a potentially curative therapy for
hematologic malignancies and a number
of other conditions, but the occurrence
of GVHD is a profound limiting factor.2

There is already ample evidence that
links the intestinal microbiome, espe-
cially perturbations of the bacterial
community, to GVHD.3 The nature of
these links, the ability of the microbiome
composition to predict GVHD in a given
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patient, and whether different organ
involvement in GVHD is governed by
different microbe-dependent mecha-
nisms are all intensively researched areas.

The current study explores microbiome
changes that may have organ-specific
effects in GVHD. Although GVHD is
triggered by the simple entry of bacteria
into intestinal tissues because of condi-
tioning,4 the regulatory functions of the
microbiome go way beyond inducing
inflammation. The perturbations of the
microbiome observed in GVHD may
involve the overgrowth of “inflamma-
tory” bacteria such as Enterococcus5 and
the loss of the “good” species, espe-
cially strict anaerobes,6 altering the
inflammatory potential and changing the
profile of bacterial metabolites that may
affect the host. Burgos da Silva et al find
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that the composition and metabolism of
the microbiome before GVHD onset
affect organ involvement in GVHD and
are predictive of GVHD-related patient
outcome. This work expands earlier
ideas that several different pathogenetic
processes contribute to organ-specific
GVHD.

GVHD can involve different organs.
Some organ-specific disease, such as
skin-only GVHD, responds well to treat-
ment while the disease in other organs,
especially the lower gastrointestinal tract
(LGI), is associated with lower treatment
response rates and higher mortality.7

The current study found more severe
dysbiosis, with a number of specific
alterations to the microbiome, as well as
major changes in the metabolic activity
of the bacteria, in LGI-GVHD (see figure).
It is currently difficult to be certain
whether this is a qualitative difference or
simply a more severe disturbance.
However, the results show that the
microbiome composition and loss of
specific groups of bacteria before the
onset of GVHD are associated with
disease severity and clinical outcome.

The healthy intestine hosts roughly 500
to 1000 species of bacteria, with only a
small minority that can cause infections.
GI bacteria may look similar, but these
bacterial species are actually incredibly
different from each other, with very
different growth requirements and pro-
ducing very different metabolites. With
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this great diversity and the great varia-
tion in species among human individ-
uals, it is surprising that individual
groups of bacteria, in some cases down
to the genus level, are clearly associated
with LGI-GVHD. The LGI has the highest
bacterial density, but whether this high
density is in fact relevant for LGI-GVHD
is unclear. Human studies of the intesti-
nal microbiome are limited to fecal
samples; we can, therefore, not be sure
about composition and activity of the
microbiome along the GI tract, and
whether this changes during treatment.

Bacteria metabolize intestinal nutrients
and generate a great number of small
moleculeswith largely unknown impacton
the host. Short-chain fatty acids, especially
butyrate, are the best investigated
metabolites, and butyrate can have
beneficial effects both on epithelial cells
and intestinal immune cells. In the current
study, the ability of the microbiome to
produce butyrate correlated with better
patient outcome, with different bacterial
metabolic pathways linked to disease.
Althoughweare not yet able topredict the
individual risk for a patient to develop
GVHD from the microbiome in a mean-
ingful way, it is at least conceivable that we
will one day arrive at this point.

Patients undergoing allo-HCT are at
great risk of severe bacterial infection,
requiring treatment with broad-spectrum
antibiotics. Perhaps unsurprisingly, the
study confirms earlier data that these
antibiotics disturb the microbiome, and
the authors show an association of anti-
biotic treatment and the risk of GVHD.
The importance of antibiotics in medi-
cine is undisputed but, in addition to the
selection of resistant bacteria, micro-
biome toxicity has emerged as a severe
side effect. In our current arsenal, there
are no antibiotics that act reliably
enough on pathogenic bacteria and
spare the “good ones,” particularly the
strict anaerobes in the gut. I cannot see
this happening any time soon, and it
may not even be possible, but devising
such a weapon would certainly be an
important step in medicine.

This study contributes to the growing
body of information how the microbiome
maintains our health and the importance
of preserving its beneficial capacity. It
provides an additional rational basis for
clinical trials to test if preserving or
restoring a healthy microbiome alters
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GVHD risk and severity. Trials to find
the best choice of antibiotics, tests of
dietary interventions, immunomodulatory
approaches, and endeavors to restore or
modulate the microbiome, through fecal
microbiota transplantation, are all under
way.3 As we advance in our understanding
of what exactly the contribution is of the
bacteria, and the fungi,8 in our intestine
that sustains our health, we are also mak-
ing progress in identifying potential ways
to prevent or redress microbiome distur-
bance. Burgos da Silva et al contribute to
the ability to predict and to stratify GVHD.
The accumulating evidence suggests we
will soon be in a better position to prevent
and to treat the disease.
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Engineered platelets for
clinical application: a step
closer
Lijun Xia | Oklahoma Medical Research Foundation

In this issue of Blood, Sugimoto et al1 report the result of the first clinical trial
of an autologous transfusion of induced pluripotent stem cell (iPSC)-derived
platelets (iPSC-PLTs) in a patient who had severe aplastic anemia but no
compatible platelet donor.
Platelets are abundant, yet short-lived,
blood cells. Platelets have multifaceted
functions, comprising important physio-
logical processes such as hemostasis,
vascular integrity, wound healing, and
immunity, as well as pathological roles
such as inflammation and tumorigen-
esis.2,3 Thrombocytopenia is common in
many hematological diseases (eg, leu-
kemia, aplastic anemia, and immune
thrombocytopenia).3,4 Thrombocytopenia
also occurs in many other diseases and
conditions such as sepsis, infectious ill-
nesses, cancer chemotherapy, and in
the recovery phases of blood stem cell
transplantation.3,5 Patients with severe
thrombocytopenia, who are at a high
risk of bleeding or are bleeding heavily,
often require prophylactic or therapeutic
platelet transfusion.3 Approximately 2
million units (~3 × 1011 per unit) of donor-
derived platelets are transfused annually
in the United States.3 However, there are
numerous unsolved limitations with
donor-derived platelets, including prod-
uct unit quality, short shelf life, risks of
product bacterial contamination, and
transmission of infectious disease.3 In
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