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ARTICLE INFO Abstract
Background. COVID-19 disease is the cause of daily morbidity and mortality
Article History: worldwide due to its high transmissibility and pathogenicity. To date, intravenous
Received: 11 July 2022 immunoglobulin (IVIg) injection has been used as one of the various treatments for this
Accepted: 31 Aug 2022 disease. This study aimed to determine the effect of IVIg injection on the treatment of
ePublished: 19 Dec 2022 patients with Coronavirus-induced cytokine storm.
Methods. A total of 174 patients with COVID-19 were included in this study based on
Keywords: their clinical characteristics and laboratory findings and were divided into two groups of
e Intravenous IVIg recipients and non-recipients according to the treatment they received. Statistical
immunoglobulin analysis was performed using SPSS version 22.0. A p-value less than 0.05 was
(IVIg) considered statistically significant.
e Coronavirus Results. IVIg was used to treat merely 20 patients and Kaletra and hemoperfusion drugs
e Cytokine storm were used more among IVIg recipient patients (P=0.003 and P=0.001, respectively).
e Immunoglobulin G COVID-19-positive PCR tests were significantly more frequent among IVIg recipients
(IgG) (P=0.026). The polymorphonuclear neutrophil (PMN) count (P=0.007) and sodium level
e COVID-19 (P=0.007) were significantly higher in the IVIg recipient group on the first admission day.

Moreover, INR levels in the IVIg recipient group were significantly lower on the seventh
admission day (P=0.020). The median of total intensive care unit (ICU) duration of
hospitalization among IVIg recipients was significantly higher (P=0.001).

Conclusion. It seems that the use of IVIg in COVID-19 patients should be further
investigated.

Practical Implications. IVIg injection could decrease mortality and slightly increase the
survival rate among COVID-19 patients.
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Extended abstract

Background transmissibility and daily mortality rate worldwide.
It is urgently necessary to effectively control and ~ Therefore, physicians apply multiple treatments to
treat COVID-19 disease due to its high manage it. One of these treatments is intravenous
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immunoglobulin (IVIg). IVIg contains high levels of
polyclonal IgG antibodies and low levels of IgA and
IgM antibodies produced from the plasma samples
of several healthy donors. In addition to treating
patients with various immunological problems, IVIG
therapy can also be used to treat patients with
infections or inflammatory disorders. Furthermore,
scientists found that IVIg treatment has an optimal
effect against the influenza HIN1 virus, Crimean
Congo fever, East Nile virus encephalitis, Ebola, and
MERS Respiratory Syndrome virus. Therefore, this
study aimed to determine whether IVIg injections
could be effective in treating patients with
coronavirus-induced cytokine storm.

Methods

A total of 174 patients with COVID-19 were
included in this study based on their clinical
characteristics and laboratory findings. Inclusion
criteria included moderate to severe COVID-19,
both genders, 18 to 65 years of age, respiratory rate
greater than 30 breaths/minute, and PaO2/FiO2
ratio less than 300 mm/Hg. Exclusion criteria
included patients with IVIg sensitivity, IgA
deficiency syndrome, pregnant or lactating women,
as well as patients with pneumonia caused by
pathogens other than COVID-19. Based on the
treatment received, patients were divided into two
groups of IVIg recipients and IVIg non-recipients.
IVIg recipient. received standard care with 100-200
mg IVIg twice a day for two consecutive days
(Privigen, Behring, Switzerland) and IVIg non-
recipients merely received standard care. Various
factors were assessed in each group including fever
duration, the number of admission days, peripheral
lymphocyte and leukocyte counts (%), troponin
enzymes, liver enzymes (ALT and AST), potassium
and sodium levels, pulmonary filtration, serum
creatinine levels, and ventilation, as well as mortality
rates. The results from the IVIg recipients were
compared with those from the IVIg non-recipients.
This study was conducted based on the ethical
standards of the Regional Committee of Ethics at
Tabriz University of Medical Sciences (Ethical Code:
IR TBZMED.REC.1399.003) and the Helsinki
Declaration in 1975 (revised in 2008).This study was
also registered in the Clinical Trials Registration

Center of Iran (https://www.irct.ir/) with the code
IRCT20200317046797N3. Informed consent was
obtained from patients or their family members
before any intervention. Statistical analysis was
performed using SPSS version 22.0. A p-value less
than 0.05 was considered statistically significant.

Results

There was no statistically significant difference in
demographic characteristics between the IVIg non-
recipients and IVIg recipients of COVID-19 patients
(P>0.05). The mean age of patients in the IVIg non-
recipients and IVIg recipients were 64 and 55 years,
respectively. In addition, 64% of patients in the IVIg
non-recipients and 60% of patients in the IVIg
recipients were males and more than half of the them
lived in urban areas. There was no statistically
significant difference between the daily habits of
IVIg non-recipient and IVIg recipient patients
(P>0.05). The incidence of liver diseases as the
comorbidity disease was significantly different
between the two groups (P=0.019) and the most
common comorbid disease was hypertension (43%).
The symptoms of the COVID-19 patients were not
significantly different between the two groups
(P>0.05). Respiration rate (RR) and body
temperature (BT) in the IVIg recipient group were
significantly higher than those in the IVIg non-
recipient group among the vital signs (P=0.018 and
P=0.010, respectively). The most common symptom
observed in physical examination among patients
was crackles (49%) and the least common symptom
was wheezing (2%). During this study, various drugs
were used for the treatment of COVID-19 patients
and the most commonly used drug among almost all
patients was heparin prophylaxis dose and HCQ
among most patients (100% and 95% of patients,
respectively). IVIg was used to treat merely 20
patients and Kaletra and hemoperfusion drugs were
used more among IVIg recipients (P=0.003 and
P=0.001, respectively). COVID-19-positive PCR tests
were significantly more frequent among IVIg
recipients than the IVIg non-recipients (95% versus
71%) (P=0.026).

It was found that on the first admission day, the
polymorphonuclear neutrophil (PMN) count
(P=0.007) and sodium level (P=0.007) were
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significantly higher in the IVIg recipient group as
compared to the IVIg non-recipient group.
Moreover, on the seventh day of admission, the INR
levels of the IVIg recipients were significantly lower
than those of the non-recipients (P=0.020). The
median of total intensive care unit (ICU)
hospitalization days among IVIg recipients was
significantly higher than that among IVIg non-
recipients (21 versus 9 days) (P=0.001). However, the
severity of the disease and patient survival in the two
groups were not significantly different (P>0.05). The
mortality rates induced by COVID-19 infection in
the IVIg non-recipient and recipient groups were
37% and 30%, respectively and the difference was not

statistically significant (P=0.705). The outcome of
patients in the IVIg non-recipient and IVIg recipient
groups was not statistically significant (P=0.549).

Conclusion

In conclusion, this study found that IVIg
injection could reduce the mortality rate among
COVID-19 patients. Furthermore, it resulted in a
mild increase in COVID-19 patient survival rates.
IVIg injections in COVID-19 patients, however,
seem to be controversial, and further research should
be conducted.
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ALK.P= Alkaline Phosphatase, ALT= alanine aminotransferase, AST= aspartate aminotransferase, CPK= Creatine phosphokinase, ESR= erythrocyte

sedimentation rate, INR= International normalized ratio, IVIg= Intravenous immunoglobulin, MCV= Mean corpuscular volume, PMN=

polymorphonuclear neutrophil, PT= prothrombin time, PTT= Partial thromboplastin time.
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APACHE = Acute Physiology and Chronic Health Evaluation, ICU = Intensive Care Unit, SOFA= Sequential Organ Failure Assessment
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