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In this issue of Blood, Hueso et al1 report a study of COVID-19 convalescent
plasma (CCP) in patients with COVID-19 and negative severe acute re-
spiratory syndrome coronavirus 2 (SARS-CoV-2) serology with severe
immunodeficiency due to prior treatment with anti-CD20 monoclonal anti-
bodies. The study reports on the safety and efficacy of COVID-19 CCP in
17 patients with profound B-cell lymphopenia and protracted COVID-19
disease.

The risk factors for COVID-19 are well
reported and include cancer, especially
hematologic malignancies. Given the dev-
astation wrought on the immune system by
both the underlying malignancy and the
therapy, this is hardly surprising. This
combination of factors is particularly worri-
some in B-cell malignancies where treat-
mentwith anti-CD20monoclonal antibodies
such as rituximab is standard for many tu-
mors. Rituximab is also used to treat auto-
immune disorders. Repeated doses of
rituximab results in prolonged B-cell de-
pletion, which impairs the adaptive immune
response and the ability to produce neu-
tralizing antibodies.

Hueso et al report outcomes of an un-
controlled experience of 17 patients,
mostlywith hematologicalmalignancies,with
prolonged COVID-19 disease and negative
SARS-CoV-2 serology, B-cell lymphopenia,
and hypogammaglobulinemia. Patients
were treated with 4 units of CCP, and
within 48 hours all patients but one, who
eventually died of bacterial pneumonia,
had marked clinical improvement. SARS-
CoV-2 RNAemia decreased in 9 of 9
patients tested. Although the data in the
Hueso et al study appear to be promising
in terms of clinical response and im-
provement in some laboratory markers,
limitations of their study include that the

17 patients had diverse underlying con-
ditions accounting for their immunode-
ficiency and received variable other
treatments for COVID-19 disease. In
addition, some of the patients appeared
to be recovering before the administra-
tion of plasma, as evidenced by de-
creasing temperature and falling levels of
C-reactive protein.

Today, we are challenged with a new in-
fectious threat, and there is an urgent need
to identify safe and effective treatments.
Although there are numerous studies in
progress exploring the use of CCP to treat
patients with COVID-19 disease, there is
currently only 1 published peer-reviewed
randomized controlled trial (RCT).2 Two
additional RCTs were released prior to peer
review.3,4 All 3 studies failed to show clinical
improvement, and they were closed due to
futility. One of the studies found neutraliz-
ing antibodies in 44 of the 56 (79%)
hospitalized COVID-19–infected patients
testedwithmedian titers comparable to the
115 donors (1:160 vs 1:160; P 5 .40).3 This
finding raised concerns about the potential
benefit of CCP, and the study was dis-
continued. It is worth pointing out that the
study population in the Hueso et al
study is very different with negative SARS-
CoV-2 serology, B-cell lymphopenia, and
hypogammaglobulinemia.

Clinical studies of CCP without random-
ization and without placebo controls
continue to be published. For patients
with unusual disorders, such as certain
forms of immune deficiencies, ade-
quately powered RCTs may not be pos-
sible because of length of time (years)
required to accrue patients to the trial
and the expense and time needed to
build the infrastructure required to run
such a trial with broadly dispersed par-
ticipating centers that may or may not be
able to contribute a single patient. RCTs
in such patient populations also require
substantial differences between the arms
to be practical; hence, incremental im-
provements that are clinically meaningful
may be impossible to evaluate.

The report by Hueso et al also serves to
remind us of how little we understand about
which parts of the host immune response to
SARS-CoV-2 are most important for clinical
recovery. Although passive transfer of an-
tibody to patients unable to make antibody
is a logical strategy, the value of antibody
infusion to patients with normal immune
systems may be placing undue emphasis
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Coordinated immune response to SARS-CoV-2. Cellular immunity is central to the immune response to SARS-CoV-
2. ACE2, angiotensin converting enzyme 2; KIR, killer cell immunoglobulin-like receptor; NK, natural killer; TCR,
T-cell receptor; Treg, regulatory T cell. Figure courtesy of W. Garcia-Beltran.
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on humoral immunity. This is especially true
in light of the fact that for many viruses that
cause infection in humans (eg, Epstein-Barr
virus, hepatitis C virus, HIV, adenovirus,
enterovirus, Zika virus), antibodies serve as
a useful diagnostic marker of disease, but
antibody formation does not drive recovery.
In patients infected with SARS-CoV-2, it is
likely that a coordinated host immune re-
sponse is key to recovery (see figure). This is
an important concept because, should CCP
infusions prove to be of no substantial
benefit for immunocompetent patients,
such a finding would not prelude efficacy
from vaccination as a prevention strategy
given that vaccination is expected to trigger
both cellular and humoral responses.

All trials must be interpreted with an un-
derstanding of the limitations of the trial
design. Nonrandomized studies in any
patient population may misinterpret the
findings of the study. With no group
generated by randomization available for
“between group” comparisons, these
studies may resort to “within group”
comparisons with the potential for mis-
leading conclusions. A striking example is
the recent report that claimed that
COVID-19 patients treated earlier with
CCP had improved outcomes compared
with those treated later in the course of
their disease.5 When studying infectious
diseases, any intervention (even one with
no effect) will appear to have better results
when applied early compared with later
because the cohort of early patients has,
by definition, a higher proportion of in-
dividuals who are destined to quickly re-
cover (even with no treatment) compared
with the cohort of patients with more re-
fractory late-stage disease. A second
obvious problem with studies that lack
randomized control groups is that the
study cohort receives other treatments in
addition to the treatment of interest. It
becomes very difficult, if not impossible,
to attribute any outcome (good or bad) to
the treatment of interest. Finally, as has
been known for more than a century,6,7

clinical outcomes depend on multiple risk
factors. Randomization balances the 2
study groups for other factors (both known
and unknown) that may influence the
outcome. Observational studies lacking
randomization risk allow confounding
factors to be misattributed to the in-
tervention of interest, resulting in an
overestimate of its effect. Therefore, RCTs
are the gold standard and are important
to advance knowledge of therapies to
combat COVID-19 and other diseases. A

recent statement from the National Insti-
tutes of Health underscored that CCP is
not the standard of care for patients with
COVID-19 and that well-powered RCTs
are needed to determine whether CCP is
an effective treatment.8 However, when
RCTs are not feasible, phase 2 trials, such
as the one presented here, do suggest,
but not prove, that administration of CCP
may be a useful approach for the treatment
of patients whose immune systems have
been compromised by both an underlying
disease and anti-CD20 monoclonal anti-
body therapy.
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We need CD38 STAT-JAK
Benjamin G. Barwick and Sagar Lonial | Emory University

In this issue of Blood, Ogiya et al show that multiple myeloma CD38 ex-
pression is inhibited by the bone marrow microenvironment, in particular
interleukin-6 (IL-6)/signal transducer and activator of transcription 3 (STAT3)
signaling, resulting in less effective targeting by monoclonal antibodies.1

Monoclonal antibodies have changed the
treatment landscape in multiple myeloma
by adding a third “backbone” to the
standard treatment approaches, resulting
in deeper andmore durable responses than
those achieved with steroids, alkylators,
proteasome inhibitors, or immunomodula-
tory agents. Daratumumab and isatuximab
target CD38, an adenosine 59-diphosphate-
ribose hydrolase that regulates calcium
signaling. CD38 is expressed at high levels
on myeloma cells but is also expressed on
T cells, B cells, and natural killer cells.
While targeting CD38 clearly improves
patient outcomes,monotherapy in refractory

disease has limited efficacy.2 It has also
been demonstrated that CD38 expres-
sion is linked to the degree of antibody-
dependent cellular cytotoxicity (ADCC).3

Here, Ogiya et al show how the micro-
environment can regulate CD38 expression
which potentially impacts the therapeutic
efficacy of this target.1 Using a focused
panel of cytokines, they identify the culprit
as IL-6, a cytokine that promotes plasma
cell differentiation, myeloma cell growth,
and drug resistance.4 They also found that
interferon-b (IFN-b) and IFN-g increase
CD38 expression, consistent with previous
reports.5
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