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Highlights 

Initiation of IVIG as adjuvant treatment for COVID-19 pneumonia within 48 hours of 

admission to the ICU can reduce the use of mechanical ventilation . 

 Initiation of IVIG as adjuvant treatment for COVID-19 pneumonia within 48 hours of 

admission to the ICU can reduce hospital length of stay and length of stay in ICU. 

 Initiation of IVIG as adjuvant treatment for COVID-19 pneumonia within 48 hours of 

admission to the ICU can reduce 28-day mortality of patients with severe COVID-19 pneumonia. 

 

  

                  



Effect of regular intravenous immunoglobulin therapy on 

prognosis of severe pneumonia in patients with COVID-19 

Yun Xie 1*, Song Cao2*, Qingyun Li3,Erzhen Chen4,Hui Dong 2*, Wenkai Zhang2, 

Luyu Yang 2,Shouzhi Fu 2, Ruilan Wang1 

 

1 Department of Critical Care Medicine, Shanghai General Hospital, Shanghai Jiaotong 

University School of Medicine, China 

2 Department of Critical Care Medicine, Wuhan Third Hospital,Wuhan University, 

China 

3.Department of Respiratory, Shanghai Ruijin Hospital, Shanghai Jiao Tong University 

School of Medicine,China 

4. Shanghai Ruijin Hospital, Shanghai Jiao Tong University School of Medicine,China 

*
Contributed equally 

 

Correspondence to: Dr Ruilan Wang, Dr Shouzhi Fu and Dr Luyu Yang, 

Department of Critical Care Medicine, Shanghai General Hospital, Shanghai Jiaotong 

University School of Medicine, 650 New Songjiang Road, Songjiang, Shanghai 

201600, P.R. China 

Intensive Care Unit, Wuhan Third Hospital,Wuhan University, 216 Guanshan avenue, 

hongshan district, Wuhan, Hubei, 430070 ,P.R.China 

E-mail: wangyusun@hotmail.com, fszfsz188@163.com, yangluyu_114@163.com 

 

 

 

 

 

 

 

 

 

 

 

 

                  



Dear Editor, 

We read with interest the recent review by Han et al.[1] that addressed the nature of the virus and 

its clinical characteristics to response to the 2019-nCoV outbreak.At present, there is no vaccine or 

specific drugs for the human coronavirus . The most effective measures to 2019-nCoV are still 

early detection and quarantine of new sources of infection, and early diagnosis and supportive 

treatments for comfirmed patients. As of March 18, 2020, China had a total of 81,151 confirmed 

cases of COVID-19, including those in health care workers. Italy, Japan, South Korea, the United 

States and other countries also reported new coronavirus cases, and the total global case load 

outside of China was 115,682 confirmed cases. The mortality rate of patients critically ill with the 

COVID-19 pneumonia is as high as 61.5% [2]. 

 

Intravenous immunoglobulin(IVIG) has been clinically used as an adjunctive drug in the treatment 

of severe pneumonia caused by influenza [3], but there is controversy about its therapeutic effect 

on COVID-19 pneumonia, despite inclusion in the seventh edition of the guidelines stating that it 

can be considered for use in severe and critically ill patients. For this reason, this study 

retrospectively observed the relationship between the prognosis of patients with severe and critical 

COVID-19 pneumonia and the adjuvant therapy of IVIG and explored whether IVIG could 

improve the clinical symptoms, laboratory examination and prognosis of these patients. 

 

In this retrospective study, we reviewed 58 cases of severe or critical illness due to COVID-19 

diagnosed in the intensive care unit of Wuhan Third Hospital from January to February 2020. The 

study was approved by the hospital’s ethics committee and exempted from written informed 

consent. 

Inclusion criteria: All patients were diagnosed with COVID-19 and confirmed by real-time 

RT-PCR. 

Exclusion criteria: Patients with incomplete data. 

Primary outcome: 28-day mortality. 

Secondary outcomes: 14-day mortality, hospital length of stay, length of stay in the ICU, and use 

of mechanical ventilation. 

Grouping: > 48 h group and ≤48 h group were divided according to the use of intravenous 

immunoglobulin within 48 h after admission. 

Our treatment plan was as follows: all patients received oxygen therapy and Abidor antiviral 

treatment and were initially administered the antibiotic moxifloxacin, according to the patient’s 

clinical symptoms and signs and laboratory results, which were used to determine whether to 

adjust the antibiotics. In addition, according to the patient’s condition, they were subjected to low 

molecular heparin anticoagulation, and when the absolute lymphocyte count fell to < 0.5× 10
9
/L 

at 20 g/day, they received intravenous immunoglobulin and correction for hypoalbuminemia. If 

the absolute number of lymphocytes was still low five days later, we used Thymosin to boost 

immune function. Patients in critical condition received intravenous administration of small doses 

of glucocorticoids (1-2 mg/kg) for 5-7 days depending on their condition. All other treatments 

were administered according to the WHO guidelines. 

We obtained epidemiological, demographic, clinical, laboratory, management, and outcomes data 

from patient records. Final clinical results were followed up through February 29, 2020. 

 

                  



The study included 58 patients diagnosed with COVID-19 pneumonia . Among them, 36 (62.1%) 

were males, with an average age of 62. The youngest age was 29 years old, the oldest age was 86 

years old, and the median age was 63 (54-72) years old. 

 

The cumulative dose of intravenous immunoglobulin over 28 days was significantly increased in 

the >48 h group (88.57±71.14 vs 64.35±54.74 g, p=0.006) compared to that in the ≤48 h group. 

After admission, patients in the >48 h group had an average delay of 1 day in using IVIG for the 

first time than patients in the ≤48 h group (2.707±1.427 vs 1.567±0.504 days, p=0.000) .Of all 

enrolled patients, 11 (18.96%) required mechanical ventilation, 5 (8.62%) noninvasive mechanical 

ventilation, 6 (10.3%) invasive mechanical ventilation, and 2 (3.45%) high-flow oxygen 

aspiration.  

 

A total of 23 of the 58 patients died within 28 days of admission, 7 in the ≤48 h group and 16 in 

the > 48 h group. There was a statistically significant difference in 28 day mortality between the 

two groups (p=0.009). The length of stay in the hospital of the ≤48 h group was significantly 

shorter than in the > 48 h group (11.50 ±1.030 vs 16.96 ±1.620 days, p=0.0055), and the length 

of stay in the ICU of the ≤48 h group was also significantly shorter than that of the > 48 h group 

(9.533±1.089 vs 13.50 ±1.632 days, p=0.0453) (Figure1). The proportion of patients requiring 

mechanical ventilation in the ≤48 h group was also significantly lower than in the > 48 h group 

(6.67% vs 32.14%, p=0.016) (Figure 2).  

 

Our study included 58 patients diagnosed with severe COVID-19 . Twenty-three (39.6%) critically 

ill patients died within 28 days. All patients were treated with IVIG. This is the first clinical study 

to evaluate the efficacy of IVIG in the treatment of severely ill COVID-19 patients. 

IVIG is applied in the adjuvant treatment of critical patients. As a blood product purified from the 

mixed plasma of healthy people, protein is the main component, and it is rich in bacterial 

antibodies and viral IgG, etc. Continuous infusion can improve the IgG level in the serum, 

effectively neutralizing the pathogens in the respiratory tract of patients, and thereby promoting 

the recovery from diseases and shortening the course of disease [4]. IVIG can improve the body’s 

defense, block the receptors associated with the target cell, and prevent the pathogen from further 

damaging the target cell [4]. In addition, the use of IVIG can also influence the process of 

lymphocyte differentiation and maturation, hinder the normal immune response of white blood 

cells, inhibit the production of inflammatory factors, and thus decrease the inflammatory injury 

experienced by patients [3,5,6]. A previous meta-analysis using IVIG in SARS infection 

concluded that whether intravenous infusion of IVIG could improve the prognosis is still unclear 

[7]. There are also literature reports on the use of IVIG in MERS infection [8], but there is no 

evidence that IVIG has anti-MERS activity, as specific efficacy has not been reported. Studies on 

influenza virus infection, such as H1N1, have shown that IVIG can prevent severe pandemic 

influenza infection [9]. A multicenter, double-blind, randomized, controlled trial using 

hyperimmune globulin in the treatment of patients with severe 2009 H1N1 infection found that the 

use of h-IVIG in the treatment of severe H1N1 infection within 5 days of symptom onset was 

associated with reduced viral load and reduced mortality [3]. It is therefore worth examining when 

to use IVIG to assist the treatment of COVID-19. In our first analysis, we found that the use of 

IVIG within 24 hours after admission had no significant statistical difference in either the 28-day 

                  



mortality or the 14-day mortality rates, but the use of IVIG within 48 hours could significantly 

reduce the 28-day mortality rate, indicating that the initiation time of IVIG was related to the 

reduction of the COVID-19 mortality rate. 

 

In our study, treatment with IVIG within 48 hours of admission not only reduced ventilator use, 

but also reduced hospital and ICU length of stay, ultimately improving 28-day mortality. Our 

study demonstrated that IVIG treatment in COVID-19 patients with severe pneumonia can 

improve the patients’ indicators within a short time and improve the treatment efficiency of the 

patients with high effectiveness. 

 

To the best of our knowledge, this is the first study to evaluate the efficacy of IVIG therapy in 

critically ill patients infected with COVID-19. In four previously published studies of critically ill 

patients, the use of IVIG was not mentioned in detail, and it was impossible to summarize the 

effect of IVIG use on prognosis of these patients with COVID-19 pneumonia [2,10]. Our research 

also has several limitations. Our study only included 58 patients with severe illness. The 28-day 

mortality rate of this population cannot represent all patients with severe COVID-19, and the 

mortality rate is also different at based on different times of illness onset within the same center.  

We included all critical patients in the intensive care unit of Wuhan Third hospital who met the 

inclusion criteria. Because of the exploratory nature of the study, the calculation of sample size is 

exempted. Meanwhile, the next step is to confirm this conclusion with a larger sample size. This is 

a retrospective study. The data in this study allowed for a preliminary evaluation of the efficacy of 

IVIG therapy in critically ill patients with COVID-19 pneumonia. However, additional 

prospective randomized controlled studies are needed for further verification. 

 

In summary, initiation of IVIG as adjuvant treatment for COVID-19 pneumonia within 48 hours 

of admission to the ICU can reduce the use of mechanical ventilation, shorten the hospital length 

of stay, promote the early recovery of patients, and improve the effective treatment of patients to 

achieve significant clinical efficacy. 

Abbreviation 

IVIG, intravenous immunoglobulin 

COVID-19, Coronavirus disesse-19 

ICU, Intensive care unit 

CT, Computed tomography 

MERS, Middle East respiratory syndrome 

SARS, Severe acute respiratory syndrome 

RT-PCR, Reverse transcription-polymerase chain reaction 

HLOS, hospital length of stay 

ICULOS, Intensive care unit length of stay 
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Figure1 A. Dose of IVIG  B.Time of IVIG C. Hospital length of stay D. ICU length of stay 

 

                  



 

Figure2 survival of 28 days and 14 days 

 

                  


