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Adjunctive intravenous immunoglobulins (IVIg) for moderate-severe COVID-19:
emerging therapeutic roles

Approximately 1�5% of patients with the coronavirus dis-
ease 2019 (COVID-2019), caused by the severe acute respira-
tory syndrome coronavirus-2 (SARS-CoV-2) develop severe or
critical disease characterized by acute respiratory distress
syndrome (ARDS), coagulopathy, sepsis and multiple-organ
failure, requiring intensive care support1,2.

As efficacious COVID-19 vaccines are being rolled out
to control the pandemic, their distribution and demand is
overwhelming. Moreover, there is no established targeted
anti-viral therapy for COVID-19, which makes clinical manage-
ment extremely difficult. Several candidate therapies, includ-
ing supportive interventions (supplemental oxygenation,
mechanical ventilation and extracorporeal membrane oxy-
genation), immunomodulatory agents (corticosteroids), anti-
viral therapy like remdesivir, convalescent plasma, and
intravenous immunoglobulins (IVIg) have been tentatively
applied in clinical settings based on limited evidence3,4.

Recent evidence suggests that the cytokine release syn-
drome (or cytokine storm), a scenario characterized by an
exaggerated cytokine release in response to viral infection,
underlies severe COVID-195. Overproduction of pro-inflamma-
tory cytokines such as interleukin (IL)-1, IL-6, IL-8, IL-12, che-
mokine ligand (CCL)-2, and tumor necrosis factor-alpha
(TNFa) leads to alveolar and vascular lung damage, present-
ing as ARDS seen in severe COVID-196. Therefore, therapeu-
tics such as convalescent plasma, IVIg, and monoclonal
antibodies targeting the immune response to SARS-CoV-2
have proven some benefit in the management of COVID-19.
IVIg are intravenously administered antibody products puri-
fied from pooled plasma of thousands of healthy donors.
They are a concentration of antibodies classically made up of
polyspecific immunoglobulin G (IgG) and trace amounts of
IgA or IgM7.

The major mechanisms of action of IVIg in hyper-inflam-
matory states include; 1. blockage of intact Fcc receptors on
immune cells to inhibit their activation and subsequent intra-
cellular signaling and cell function, 2. up-regulation of inhibi-
tory Fcc receptor IIB (CD32B) on various immune cells
including B cells, Dendritic cells, Monocytes/macrophages
and Basophils, which switches off the intracellular inflamma-
tory cascades; 3. Inhibiting complement-mediated tissue
damage, and 4. down-regulating pro-inflammatory cytokines
(TNFa, IL-1b, IL-6, IL-12) while up-regulating anti-inflamma-
tory cytokines (IL-10 and transforming growth factor)8. IVIg
has also been found to suppress inflammation through T-
helper 2 biased pathway and may also contain natural
antibodies that act against tumors, auto-reactive B-cells,
pathogens and altered molecules9,10. Various studies and sys-
temic reviews have been done on the effects of these

immunoglobulins on coronaviruses like SARS-CoV, SARS-CoV-
2, MERS-CoV, and other viruses like H1N1; some of the
results were seemingly promising, but many were inconclu-
sive or weak, secondary to concurrent use of other drugs,
and other confounding factors11.

In this issue of the Current Medical Research and Opinion,
Esen and colleagues report their findings of a single centre,
retrospective study from Turkey on effects of adjunctive IVIg,
Octagam, in the treatment of severe COVID-1912. In this
report, Octagam showed a superior survival time and an
anti-inflammatory effect evidenced by the significant
decrease in C-reactive protein levels12. The team studied 93
patients over a 2-month period in two intensive care units
(ICU) of the University hospital of Istanbul, where the
patients had random assignation of treatment (although
inadvertently): either standard ICU care only or standard ICU
care plus Octagam 5%. At baseline, the characteristics meas-
ured were age, sex, blood group, Acute Physiology and
Chronic Health Evaluation II (APACHE II) and Sequential
Organ Failure Assessment (SOFA) scores, plasma troponin,
and pro-brain natriuretic peptide (proBNP) concentrations.
The clinical outcome measures observed were duration of
specific treatment modalities, change in ventilation mode,
time to beginning of mechanical ventilation, ICU and hos-
pital discharge and overall survival. However, changes in
other inflammation biomarkers were small and insignificant.
There were, however, notable imbalances at baseline
between the two groups regarding concurrent co-morbid-
ities, age, proBNP and troponin levels (lower in the Octagam
group). This could in part explain the large difference
observed in ICU survival (Octagam 61% and non-Octagam
38%). It is therefore not surprising that controlling for the
APACHE II Score, rendered the difference non-significant. It
still calls into question of the reliability of the study results.
While survival time was still significantly longer in the inter-
vention group after controlling for the APACHE II score, the
results need to be interpreted with caution considering that
differences in age and comorbid conditions (established pre-
dictors of COVID � 19-related mortality) were not controlled
for. Additionally, the small sample size could have prevented
the investigators from detecting salient differences in the
intervention and control group. Nonetheless, the findings
from this study are consistent with previous studies. In these
studies, IVIg consistently showed a reduction in mortality,
decrease in inflammatory responses and led to improved
organ function. Though the results of this study suggests
mortality benefit of IVIg, randomized clinical trials are
required to confirm these findings.
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The mechanism of action of IVIg in COVID-19 is not yet
understood but owes to their anti-inflammatory and immu-
nomodulatory properties. Studies suggest that IVIg might
prevent superantigen-mediated T cell activation and cytokine
release, inhibit innate immune cells and effector T-cells acti-
vation, expand on regulatory T-cells and aid in complement
scavenging13. As well, available IVIg products like Gamunex-C
and Flebogamma DIF have been confirmed to contain anti-
bodies that react against SARS-CoV-2 antigens in in vitro
studies. Though this is a promising finding, more research is
needed to prove actual benefits in COVID-19.

In a retrospective, multi-centre study done by Shao and
colleagues on 325 individuals with severe COVID-19 from
southern China showed improved prognosis of patients
receiving early administration (within 7 days of admission) of
high dose IVIg (0.1–0.5 g/kg/day) for 5–15 days, coupled with
the then standard of intensive care including antibiotics, ste-
roids and antiviral drugs14. In an open label randomized clin-
ical trial recruiting 100 participants, adjunctive IVIg therapy
was associated with a significantly shorter median time to
real-time polymerase chain reaction negativity compared to
standard of care (7 vs.18 days)15. Additionally, a case series
involving 3 patients done in China showed that administer-
ing high dose IVIg to COVID-19 patients at an early stage of
clinical deterioration led to prevention of disease progression
and improved outcome: it should be noted that due to small
number of cases and patients having received other drugs,
more evidence is needed to confirm these findings16. High
dose IVIg has also been recommended as early therapy in
COVID-19 viral pneumonia alongside an anticoagulant17.

A retrospective study on 5 cases suggests that IVIg may
be safe and effective in treatment of COVID-19-associated
encephalopathy18. Other studies, mostly retrospective or case
studies, also show that when initiated early and in high
dose, IVIg can improve oxygen saturation, clinical condition
and prevent progression of lung lesions; as well in cases of
COVID-19 patients that did not respond to low dose IVIg
therapy, a short-term moderate dose corticosteroid accompa-
nying IVIg might show benefit8,19–22. One of the retrospect-
ive studies showed that though severely ill patients on IVIg
had higher incidence of ARDS and myocardial injury, they
had less shock and were less likely to require invasive mech-
anical ventilation; also some improvements were noted with
administration of high dose IVIg (�10 g/day) compared to
the regular IVIg dose23. Benefits may also occur when IVIg is
coupled with corticosteroids like methylprednisolone or the
recombinant modified IL-1 receptor antagonist, anakinra,
however these benefits are difficult to evaluate24,25. Use of
IVIg in patients with severe COVID-19 infection who do not
respond to initial therapy has also be found to improve clin-
ical outcomes, reducing mortality26.

Meanwhile, in patients with non-severe COVID-19, IVIg
has does not offer additional benefit to standard of care. In a
recent retrospective study of 639 non-severe patients with
COVID-19, 45 patients received IVIg therapy and 594 received
non-IVIg therapy. based on (PSM) was designed. After pro-
pensity score matching (1:2 ration), no statistically significant
differences were found between IVIg group and control

group in the duration of fever, virus clearance time, length
of hospital stay, and the use of antibiotics27. Moreover, com-
parable proportions of patients progressed to severe illness
or died in either arms.

In summary, IVIg may have an adjunctive role in the treat-
ment of severe COVID-19, especially in combination with
other drugs like corticosteroids or antivirals. However, the
current level of evidence requires evaluation in larger, well-
designed randomized, controlled, clinical trials. Several of
these trials are in progress and we await their findings.
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