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The current pandemic caused by the novel coronavi-
rus, severe acute respiratory syndrome coronavirus 2
(SARS-CoV-2), continues to relentlessly rage across the
globe, representing a major health issue. The heavy bur-
den that SARS-CoV-2 is posing to the health systems
across the globe hampers the care of all patients [1, 2]. The
devastating effects of coronavirus disease 2019 (CO-
VID-19) are due to its high infection rate and mortality.
Pneumonia is the major cause of morbidity and mortal-
ity in COVID-19. Unfortunately, the lack of an effective
antiviral agent and vaccine further complicates the situa-
tion and calls for further intensification in research. In
parallel with the development of new agents, it is prudent
to study the efficacy of existing therapeutic options with
an acceptable safety profile. The administration of intra-
venous immunoglobulin (IVIG) represents such an ex-
ample. IVIG is a blood product prepared from the serum
pooled from thousands of healthy donors. The major
component of IVIG preparations is the serum IgG frac-
tion consisting mainly of IgG1 and IgG2 subclasses [3].
Traces of IgA and IgM can also be found. Initially, the
rationale for its use was straightforward as it was admin-
istered to patients with immunodeficiency due to hypo-
globulinemia. Since then it has been shown that IVIG ex-

erts pleiotropic immunomodulating actions, involving
both innate and adaptive immunity, and it has been used
in a variety of diseases such as hematologic, neuromuscu-
lar, rheumatologic, ophthalmologic, and dermatologic
disorders [4]. In the context of COVID-19, the actual role
of IVIG is not to boost the immune system, but through
its immunomodulatory effect to suppress a hyperactive
immune response that is seen in some patients. This over-
whelming response, which is vaguely described as cyto-
kine storm syndrome, ends up being the major cause of
lung injury [5]. This highlights the importance of select-
ing the right patient and intervening at the right moment.

In this issue of Respiration, Herth et al. [6] provide
valuable information regarding the use of IVIG for the
treatment of COVID-19 in 12 patients (9 male) with an
average age of 50 years (range 23-74 years) and severe
COVID-19. The severity is reflected on median and mean
APACHE II scores of 13 and 16, respectively. This was a
retrospective study including patients from three hospi-
tals, two from the United States of America and one from
Germany. Patients who received IVIG were at different
stages of their illness, specifically within 3 days of symp-
tom onset, after initiation of mechanical ventilation, and
after prolonged ventilation and stay in the intensive care
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unit. However, it must be stressed that the majority of pa-
tients (8/12, 75%) were mechanically ventilated and al-
most half of them (5/12, 41.7%) received extracorporeal
membrane oxygenation support. The total IVIG dose
ranged from 0.5 to 2.0 g/kg (median 1.25 g/kg) and was
administered over 1-4 daily doses, with the most com-
mon regimen received being 0.5 g/kg daily for 3 days. The
administration of IVIG was well tolerated.

The promising result from this study is that all patients
survived hospital discharge. Notably, in some cases the
authors report that the initiation of IVIG resulted in im-
mediate and striking improvement in terms of clinical
symptoms, laboratory examinations, and imaging. The
time of administration seems to play an important role in
achieving a successful outcome. Early administration of
IVIG (within 3 days of admission) was correlated with a
significantly shorter length of hospital stay (median 7
days, range 3-14 days). On the other hand, “late” admin-
istration of IVIG (>7 days since admission) was corre-
lated with a significantly longer hospital stay (median 33
days, range 8-48 days, p = 0.03). The above suggests that
the greatest benefit of IVIG in the setting of COVID-19 is
achieved with early administration. However, this should
not discourage the use of IVIG in patients with a more
prolonged course. In the series by Herth et al. [6], admin-
istration of IVIG in 2 patients with protracted illness re-
sulted in significant improvement and eventually hospital
discharge. The main limitations of the current study, as
the authors report, are its retrospective nature, the rela-
tively low number of patients, and the lack of a compara-
tor arm. Nevertheless, the results are encouraging and call
for further studies. Currently, according to ClinicalTrials.
gov there are 37 studies of IVIG in patients with CO-
VID-19, of which 23 are in the recruitment phase.

The use of IVIG has not been found to be beneficial in
hospitalized patients with influenza A or B infection [7].
This should not discourage further research in the field of
viral pneumonias and COVID-19 in particular. In a ret-
rospective study of 58 cases with severe or critical illness
due to COVID-109, early administration of IVIG was as-
sociated with reduced ventilator use, reduced hospital
and intensive care unit length of stay, and improved 28-
day mortality [8]. Given the immunomodulatory effect of
IVIG, it is important to properly select patients for this
kind of treatment. In respiratory viral infections, an effec-
tive immune response is mandatory to control infection.
In some case the response of the immune system is over-
whelming and becomes the main cause of lung injury.
These are the patients with severe COVID-19, character-
ized with lymphopenia and the so-called inflammatory
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cytokine storm [5, 9, 10]. Furthermore, besides selecting
the appropriate patients, timely administration of IVIG
(and any immunomodulating agent in general) is crucial.
The initiation of the cytokine storm takes place 5-7 days
after initiation of symptoms and represents the time win-
dow in which immunomodulation is likely to be most
beneficial [5]. The importance of timely administration
of IVIG has been shown in the current study by Herth et
al. [6] as well. Continuing research is essential in order to
better understand the pathogenesis of COVID-19 and
therefore optimize management. In the meantime and
given the fact that discovery of a “silver bullet” against
SARS-CoV-2 is unlikely in the near future, it is equally
important to apply all the hard-earned experience and
knowledge that have been acquired over several decades
in order to provide the optimal outcome for these pa-
tients.
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