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A B S T R A C T

Introduction: During the recent months, COVID-19 has turned to a global crisis claiming high mortality and
morbidity among populations. Despite the high prevalence of the disease, it has currently no definitive treat-
ment. We here reported the effects of intravenous immunoglobulin (IVIG) administration in severely ill COVID-
19 patients diagnosed based on PCR and radiology tests.
Case presentation: Five severely ill COVID-19 patients in whom standard treatments failed were administrated
with IVIG which prevented the deterioration of clinical symptoms. All the patients were treated with high-dose
IVIG (0.3–0.5 g/kg) for 5 consecutive days so that no patient would receive lower than 25 g of the drug. All the
patients showed a desirable therapeutic response and were discharged from the hospital with a stable clinical
condition after being recovered.
Conclusion: Treatment with IVIG at the therapeutic dose of 0.3–0.5 g/kg can improve the clinical condition and
O2 saturation and prevent the progression of pulmonary lesions in COVID-19 patients with severe symptoms in
whom standard treatments have failed.

1. Introduction

COVID-19 is now a global crisis killing a large number of people in
recent months. The disease mortality rate in Ilam city, Iran has been
reported as 7.14% (Ghaysouri et al., 2020).Intravenous im-
munoglobulin (IVIG) is a blood product containing a mixture of poly-
clonal IgG antibodies extracted from plasma of around one thousand
blood donors. IVIG probably suppresses inflammatory reactions by a
multi factorial mechanism (Ghaysouri et al., 2020), and its therapeutic
effects last from 2 weeks to 3 months. IVIG is used as an alternative to
IgG in patients with immunodeficiency or those who are unable to
produce antibodies. In these patients, IVIG leads to inactive immunity
and provides adequate antibody levels to prevent infections (Kile et al.,
2020; Shalman et al., 2020).

Considering reports on the effectiveness of this drug in the treat-
ment of various diseases, the present study aims to investigate the ef-
fects of IVIG administration on the outcome of COVID-19 patients with

severe symptoms admitted to the Shahid Mostafa Khomeini Hospital of
Ilam in April 2020.

2. Case presentation

2.1. Case 1

The patient was a 66-year-old woman with a history of hypertension
and coronary artery bypass graft being under treatment with aspirin,
metroral, atorvastatin, and Nitroglycerin extended-release.The patient
presented with fever and chills and had blood pressure (BP) = 190/
120, pulse rate (PR) = 70, respiratory rate (RR) = 13, body tem-
perature (BT) = 38.9, and Sat.O2 = 90% (without oxygen) upon ad-
mission to the emergency department. The clinical diagnosis of COVID-
19 is confirmed by the real-time reverse-transcription–polymerase-
chain-reaction (RT-PCR) assay through combined oropharyngeal and
nasopharyngeal swab samples. She was hospitalized and treated with
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hydroxychloroquine, Kaletra, oseltamivir, vancomycin, and levo-
floxacin. Despite this, clinical symptoms gradually aggravated, and
Sat.O2 level decreased during hospitalization. On the day 16th after
admission, she was intubated due to respiratory distress and a fall in
Sat. O2 to as low as 62%. Chest X- Ray (CXR) clearly revealed acute
respiratory distress syndrome. The patient's antibiotic treatment was
then converted to vancomycin, Tavanx, hydroxychloroquine, Kaletra
and oseltamivir. After 5–6 days of the hospitalization, the patient's
clinical condition worsened, and she experienced a reduction in Sat. O2.
Considering a probable Hospital-acquired pneumonia, wide-spectrum
antibiotics (Vancomycin and Meropenem) were administrated. After
the results of procalcitonin test came negative, antibiotic treatment
stopped.

The patient was also treated with hydrocortisone and IVIG (25 g) for
5 days. The patient was extubated andclinical symptoms gradually
improved on the 5th day receiving treatment. Finally, the patient was
discharged with sat. O2 = 93% and stable vital signs after two weeks.
Fig. 1 shows Computed tomography (CT) Scans and chest X-ray before
and after IVIG treatment.

2.2. Case 2

A 57-year-old woman with a history of kidney transplantation, hy-
pertension, and heart disease under treatment with Mycophenolic acid
and Cyclosporine was hospitalized while having fever, chills, dry
cough, and myalgia for the past 6 days. At arrival to the emergency
department, vital signs were as BP = 130/70, PR = 85, RR = 30,
BT = 36.7, and Sat.O2 = 84% (without oxygen therapy). With

characteristic pulmonary involvement observed in CT Scans and her
nasopharyngeal swab was positive for COVID-19 by Real Time PCR,
diagnosis of COVID-19 was confirmed.

She was hospitalized as a COVID-19 case and treated with hydro-
xychloroquine, Kaletra, ceftriaxone and azithromycin. During hospita-
lization, Sat.O2gradually descended (83% and 68% with and without
oxygen, respectively) and pulmonarylesions progressed (as evidenced
in computed tomography scan) on the day 16th after admission.
Antibiotic treatment was changed to vancomycin, meropenem and
azithromycin. Daily IVIG was also started at the dose of 30 g for 5 days.
Gradually, the patient's respiratory condition improved, Sat. O2 faced
upward (94% and 84% with and without oxygen, respectively), and
pulmonary involvement was mitigated in CT scan on the last day of
IVIG therapy. Three days later, the patient was discharged with
Sat.O2 = 93% and stable vital signs. Fig. 2 shows chest CT scans before
and after IVIG treatment.

2.3. Case 3

The case was a 65-year-old man with a history of diabetes com-
plaining of deteriorating weakness and lethargy for the past two days.
Upon entering into the emergency department, he had BP = 120/80,
PR = 95, RR = 14, BT = 36.6, and sat O2 = 82% (without oxygen)
and 95% (with oxygen). Based on the pulmonary involvement observed
in CT scan, his nasopharyngeal swab was positive for COVID-19 by Real
Time PCR, so he was hospitalized with COVID-19 diagnosis and treated
with hydroxychloroquine, Kaletra, oseltamivir, vancomycin and imi-
penem. Despite receiving these treatments, Sat.O2remained at low level

Fig. 1. a).Lung HRCT (on admission day) shows
diffuse ground glass opacity mostly in sub pleural
spaces of both lower lobes; these can be suggestive
for COVID 19 infection. b). Lung HRCT (11 days after
the admission) showing increased peripheral ground
glass opacity associated with patchy dense con-
solidation in both lungs. c). CXR before IVIG therapy
(the day of intubation) demonstrated diffused
ground glass opacity in both lungs with sub pleural
opacities in both sides that can be due to alveolar
pattern in favor of consolidation. d). CXR after IVIG
therapy demonstrated ground glass opacity with sub
pleural alveolar pattern in favor of consolidation in
both lungs; however, in comparison with the pre-
vious image, there were obviously decreased ground
glass opacity and sub pleural consolidation (mostly
in Lt. side).
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Fig. 2. A). Lung HRCT at admission
demonstrates multi-focal peripheral
ground glass opacity in both lungs
highly suggestive of COVID 19 pneu-
monia. b). Lung HRCT before IVIG
treatment shows increased in ground
glass opacity with central progression
in both lungs, (mostly in Rt. side). c).
Lung HRCT after IVIG treatment shows
decreased ground glass opacity in both
lungs associated with small patchy sub
pleural consolidations in both sides.

Fig. 3. a). Lung HRCT at admission
shows multi focal peripheral ground
glass opacity in both lungs highly sug-
gestive of COVID 19 pneumonia. b).
Lung HRCT before IVIG administration
shows increased ground glass opacity
associated with patchy dense sub
pleural consolidation in both lungs and
bilateral pleural effusion mostly in the
Rt. side. c). Lung HRCT after IVIG
treatment shows minimally decreased
dense patchy consolidation in the Rt.
lung.

Fig. 4. a). Lung HRCT upon hospitali-
zation shows multi focal peripheral
ground glass opacity in both lungs re-
commending COVID 19 pneumonia. b).
Lung HRCT before IVIG therapy shows
increased ground glass opacity asso-
ciated with patchy dense consolidation
in both lungs. c). Lung HRCT after IVIG
therapy shows decreased ground glass
opacity and dense patchy consolida-
tion.

Fig. 5. A). Lung HRCT at admission
shows multi focal peripheral ground
glass opacity in both lungs indicating
COVID 19 pneumonia. b). Lung HRCT
before IVIG therapy shows increased
ground glass opacity associated with
patchy sub pleural dense consolidation
and mild bilateral pleural effusion in
both lungs. c).Lung HRCT in compar-
ison with previous examination after
treatment with IVIG shows mildly de-
creased dense patchy sub pleural con-
solidation.
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(84% without oxygen). Progression of pulmonary lesions was evident in
HRCT performed on the6th after hospitalization. Therefore, IVIG at the
daily dose of 25 g was initiated and continued for 5 days. The patient's
respiratory status gradually improved and Sat.O2 rebounded. At the end
of IVIG therapy, pulmonary involvement was improved in HRCT and
Sat.O2boosted to 93% (without oxygen). The patient was discharged
with a good general condition and stable vital signs a few days later.
Fig. 3 demonstrates the patient's chest CT scans before and after IVIG
administration.

2.4. Case 4

A 50-year-old woman with a history of hypertension experiencing
fever, chills, and weakness for the past 10 days admitted to the emer-
gency department with BP = 130/80, PR = 80, RR = 13, BT = 36.6,
andSat.O2 (without oxygen) = 78%. CT scan showed characteristic
pulmonary involvement, and her nasopharyngeal swab was positive for
COVOD-19 by Real Time PCR, so she was hospitalized as a COVID-19
case and treated with hydroxychloroquine, Kaletra, vancomycin and
imipenem. On the day 9thafter hospitalization, Sat.O2 level was still
lower than desirable (90% with and 86% without oxygen). On this day,
HRCT evidenced progression of pulmonary lesions. IVIG was admini-
strated at a daily dose of 25 g for 5 days which resulted in gradual
improvement of respiratory status and Sat.O2level. After IVIG treat-
ment, HRCT was performed showing evident alleviation of pulmonary
lesions. The Sat.O2level also increased to 93% without oxygen. She was
finally discharged the next day with a good clinical condition and stable
vital signs. The patient's CT scans before and after IVIG treatment has
been shown in Fig. 4.

2.5. Case 5

This was a 64-year-old woman without any history of a specific
illness. She had suffered from fever and chills since about 2 weeks ago.
The symptoms gradually worsened, so she referred to the emergency
department with BP = 140/80, PR = 62, RR = 19, BT = 36.6, and
Sat.O2 (without oxygen) = 78%. She was provisionally diagnosed with
COVID-19 based on the pulmonary involvement observed in CT scan.
Her nasopharyngeal swab was positive for COVOD-19by Real Time
PCR. Treatment was started with hydroxychloroquine, Kaletra, vanco-
mycin, and imipenem; nevertheless, Sat.O2level was still low (87%
without oxygen), and pulmonary lesions progressed as evidenced in CT
scan after 6 days of hospitalization. After IVIG therapy (25 g daily for 5
days); however, lung involvement improved, and the Sat.O2 level in-
creased to 93% without oxygen. Two days later, the patient was dis-
charged with a good general condition and stable vital signs. The pa-
tient's chest CT scans before and after IVIG therapy has been shown in
Fig. 5.

3. Discussion

Although confirmed cases of COVID-19 have been rapidly in-
creasing over the past two months, our understanding of the clinical
spectrum and path physiological features of the infection is still very
limited. No definitive treatment shave been developed yet which makes
clinical management of the disease difficult.

Our goal here was to report 5 cases of COVID-19 who were suc-
cessfully treated with high-dose IVIG therapy at early stages of clinical
deterioration of the disease. Based on our observations, timely admin-
istration of high-dose IVIG can successfully prevent progression of the
disease and ultimately improve outcome of COVID-19 patients.

We showed that IVIG boosted Sat.O2level in COVID-19 patients and
also recovered the number of breaths to normal. Therefore, IVIG can be
used as an effective drug in these patients. In similar studies, Cao et al.
in China concluded that IVIG was effective in saving severely ill COVID-
19 patients’ lives (Cao et al., 2020; YunXie, 2020) which is in agreement

with our results.
A similar study on the therapeutic effect of IVIG in 3 COVID-19

patients who had Sat O2>90% and no specific underlying conditions
was done in China. Although, all 5 patients in our report had underlying
diseases. For instance, patient number 2 had hypertension, cardiac
disease, and history of renal transplantation for which he was under
immunosuppressant drugs. All our patients had low initial Sat O2 which
started to rise following IVIG therapy. One patient was even on in-
tubation at the start point of IVIG treatment and then was extubated
after receiving 5 doses of IVIG (Cao et al., 2020).

3.1. New clinical experiences

In previous studies on MERS and SARS, using IVIG showed bene-
ficial clinical effects (Bussel and Szatrowski, 1995; Lew, 2003; Dalakas
and Clark, 2003). In this study, we used high-dose IVIG (0.3–0.5 g/kg
daily for 5 days) to potentiate and modulate a viral immune response.
All the 5 patients selected in this study were hospitalized, and despite
receiving a standard treatment based on the protocols of the Iran
Ministry of Health [i.e. hydroxychloroquine (400 mg tablets) stat and
Kaletra (2 tablets every 12 h)], clinical responses were inferior, the
patients' condition deteriorated, and Sat.O2level decreased which was
not responsive to supportive treatments such as Non-invasive ventila-
tion (NIV)leading to patient's intubation. In CT scans, the progression of
pulmonary lesions was evident compared to the hospitalization time.
Shortly after IVIG administration, all the patients' clinical and re-
spiratory conditions improved, and Sat.O2levels increased resulting in
sooner extubating of the patients. In the control CT graphs obtained
after IVIG therapy, there were obvious improvements in pulmonary
lesions. All the patients were discharged from the hospital with good
general condition and stabilized vital signs.

The main limitation of this study was the small number of patients.
There is a need for further evidence to confirm our observation.
Nonetheless, this report provides important therapeutic clues under the
current circumstances in which we face a rapid spread of the disease.
Another limitation of the study is that there was no comparator group.

4. Conclusion

Infusing IVIG at the therapeutic dose of 0.3–0.5 g/kg for 5 days not
only can improve clinical condition and Sat. O2 level, but also prevents
the progression and accelerates the recovery of pulmonary lesions in
COVID-19 patients in whom standard treatments have failed.
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