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The authors reply: We agree with Fietzek et al. 
that ultrasonographically guided injections of 
botulinum toxin have theoretical advantages over 
electromyographically guided injections, includ-
ing insight about the exact anatomical location 
of injected muscles.1 Although the potential rel-
evance of ultrasonographically guided injections 

has been extensively described,2 evidence-based 
studies are rare.3,4 A systematic review assessing 
the effect of different injection-guiding techniques 
on the effectiveness of botulinum toxin therapy 
concluded that no specific recommendations could 
be made regarding the choice of instrumented 
guiding technique.3 Furthermore, a study compar-
ing nonguided injections with ultrasonographi-
cally guided injections showed no between-group 
difference with regard to a reduction in the se-
verity of cervical dystonia or with regard to ad-
verse events,5 probably owing to the diffusivity of 
botulinum toxin. Further randomized, controlled 
trials are needed to provide clear recommenda-
tions on the guiding technique to inform future 
research and clinical practice. Nevertheless, ul-
trasonographic guidance may help in understand-
ing which muscles are predominantly involved in 
isolated or essential head tremor subtypes (no–no 
and yes–yes movements or mixed tremor) and may 
help to personalize such injections.
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Convalescent Plasma for Covid-19–Induced ARDS

To the Editor: Misset et al. (Oct. 26 issue)1 re-
ported a significant reduction in mortality among 
patients with acute respiratory distress syndrome 

(ARDS) associated with Covid-19 who received 
plasma from convalescent patients previously hos-
pitalized for Covid-19–associated ARDS. The sex 
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and age of the plasma donors are not reported. 
Moreover, neither the donors nor the recipients 
were tested for the presence of autoantibodies 
that neutralize type I interferons. Such testing 
would have been important, given that preexisting 
circulating autoantibodies that neutralize type I 
interferons may underlie approximately 15% of 
cases of life-threatening Covid-19 pneumonia and 
approximately 20% of Covid-19–related deaths.2,3 
Moreover, in both the general population and the 
population of patients with Covid-19, the preva-
lence of these autoantibodies is higher among 
men than women and is higher among persons 
older than 65 years of age than younger persons.3,4 
The beneficial, neutral, or detrimental effect of 
convalescent plasma should be analyzed by tak-
ing into account demographic data and test results 
for autoantibodies that neutralize type I interferons 
from both donors and recipients.
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To the Editor: Misset et al. provided evidence 
that convalescent plasma containing high levels 
of neutralizing antibodies (85th percentile or 
greater) administered within 5 days after the ini-
tiation of mechanical ventilation reduced the 
28-day mortality among patients with Covid-19–
induced ARDS. Why did this trial show a mortal-
ity benefit of convalescent plasma, although pre-
vious studies involving similar patients did not? 
The answer probably arises from the authors’ at-
tentiveness to the timing of the administration of 
convalescent plasma, as well as the use of conva-

lescent plasma with high neutralizing antibody 
titers. A benefit from the early administration of 
convalescent plasma is consistent with the bio-
logic principles of antibody therapy1 and the to-
tality of clinical evidence in the broader popula-
tion of patients with Covid-19.2 The results of 
this trial suggest the possibility that some pa-
tients with Covid-19 have respiratory failure that 
is reversible with antiviral antibodies. A mortal-
ity benefit has previously been observed in pa-
tients with Covid-19 and hematologic cancer who 
were admitted to the intensive care unit and were 
treated with convalescent plasma, a finding that 
may be related to the propensity for prolonged 
viremia in this population.3 Thus, future inter-
ventional studies for respiratory viruses should 
be attentive to patient populations that might 
benefit from later treatment.
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To the Editor: Misset et al. reported that treat-
ment with Covid-19 convalescent plasma led to 
reduced mortality in patients receiving mechani-
cal ventilation. This finding is unexpected be-
cause antibody-based therapies work best early in 
the disease course.1 Since the trial participants 
had advanced disease, it might be predicted that 
convalescent plasma would have no benefit be-
cause inflammation, rather than viral replication, 
is considered to be the main driver of progressive 
Covid-19. However, convalescent plasma contains 
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both neutralizing antibodies that mediate viral 
elimination and nonneutralizing antibodies that 
can modulate inflammation.2 Patients receiving 
treatment with convalescent plasma have been 
shown to have lower levels of serum inflamma-
tory mediators than those not receiving treat-
ment.3 The ability of convalescent plasma to me-
diate antiviral activity and modulate inflammation 
is consistent with the damage–response frame-
work of microbial pathogenesis,4 which suggests 
that damage may be reduced by eliminating the 
virus or dampening inflammation. Among par-
ticipants in the trial by Misset et al. who received 
convalescent plasma, the treatment may have 
cleared viral debris and residual virus while me-
diating antiinflammatory activity that prevented 
further inflammation and promoted resolution 
of lung damage, thus having effects consistent 
with greater survival 2 weeks after treatment. 
The benefit of convalescent plasma observed in 
this trial calls for a better understanding of the 
mechanisms of efficacy.
Arturo Casadevall, M.D., Ph.D.
Johns Hopkins School of Public Health 
Baltimore, MD 
acasade1@​jhu​.edu

Shmuel Shoham, M.D.
Johns Hopkins School of Medicine 
Baltimore, MD

Liise‑anne Pirofski, M.D.
Albert Einstein College of Medicine 
New York, NY

No potential conflict of interest relevant to this letter was 
reported.

1.	 Casadevall A, Pirofski L-A, Joyner MJ. The principles of anti-
body therapy for infectious diseases with relevance for COVID-19. 
mBio 2021;​12(2):​e03372-20.
2.	 Natarajan H, Crowley AR, Butler SE, et al. Markers of poly-
functional SARS-CoV-2 antibodies in convalescent plasma. mBio 
2021;​12(2):​e00765-21.
3.	 Bandopadhyay P, D’Rozario R, Lahiri A, et al. Nature and 
dimensions of systemic hyperinflammation and its attenuation 
by convalescent plasma in severe COVID-19. J Infect Dis 2021;​
224:​565-74.
4.	 Casadevall A, Pirofski L-A. The damage-response framework 
of microbial pathogenesis. Nat Rev Microbiol 2003;​1:​17-24.

DOI: 10.1056/NEJMc2313675

The authors reply: Borghesi and Casanova 
suggest that the prevalence of autoantibodies 
that neutralize type I interferons would influence 

the effect of Covid-19 convalescent plasma. In our 
trial, since convalescent plasma was selected ac-
cording to its ability to neutralize viral cultures, 
the donors were not a random sample. The do-
nors had a median age of 49 years (interquartile 
range, 36 to 53). Convalescent plasma containing 
these autoantibodies would have neutralized en-
dogenous interferon in the recipients, and the 
observed benefit would be greater with the use of 
convalescent plasma that did not contain autoanti-
bodies. There were no selection criteria for the 
recipients other than the presence of Covid-19–
induced ARDS and the use of invasive mechanical 
ventilation. They were not tested for antibodies. If 
15 to 20% of the trial patients had these autoan-
tibodies, the trial population would have been 
representative of the population of patients with 
critical Covid-19. If this percentage exceeded 20%, 
the effect of convalescent plasma may have been 
underestimated. If this percentage was less than 
15%, the effect may have been overestimated.

We agree with Senefeld et al. that an evalua-
tion of Covid-19 convalescent plasma therapy 
should be conducted in patients with various 
causes of immunosuppression because the pro-
portion of these patients admitted for critical 
Covid-19 has increased since 2022.1 Casadevall et 
al. question the mechanisms of action of Covid-19 
convalescent plasma. Increased viral clearance 
is probably an important factor,2 but this area 
should be investigated further.
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