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Abstract 

Background:  COVID-19 poses a global health challenge with more than 325 million cumulative cases and above 5 
million cumulative deaths reported till January 17, 2022, by the World Health Organization. Several potential treat-
ments to treat COVID-19 are under clinical trials including antivirals, steroids, immunomodulators, non-specific IVIG, 
monoclonal antibodies, and passive immunization through convalescent plasma.

The need to produce anti-COVID-19 IVIG therapy must be continued, alongside the current treatment modalities, 
considering the virus is still mutating into variants of concern. In this context, as the present study will exploit pooled 
diversified convalescent plasma collected from recovered COVID-19 patients, the proposed hyperimmune Anti-
COVID-19 intravenous immunoglobulin (C-IVIG) therapy would be able to counter new infectious COVID-19 variants 
by neutralizing the virus particles. After the successful outcome of the phase I/II clinical trial of C-IVIG, the current 
study aims to further evaluate the safety and efficacy of single low dose C-IVIG in severe COVID-19 patients for its 
phase II/III clinical trial.

Methods:  This is a phase II/III, adaptive, multi-center, single-blinded, randomized controlled superiority trial of SARS-
CoV-2 specific polyclonal IVIG (C-IVIG). Patients fulfilling the eligibility criteria will be block-randomized using a sealed 
envelope system to receive either 0.15 g/Kg C-IVIG with standard of care (SOC) or standard of care alone in 2:1 ratio. 
The patients will be followed-up for 28 days to assess the primary and secondary outcomes.

Discussion:  This is a phase II/III clinical trial evaluating safety and efficacy of hyperimmune anti-COVID-19 intrave-
nous immunoglobulin (C-IVIG) in severe COVID-19 patients. This study will provide clinical evidence to use C-IVIG as 
one of the first-line therapeutic options for severe COVID-19 patients.

Trial registration:  Registered at clini​caltr​ial.​gov with NCT number NCT04​891172 on May 18, 2021.
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Introduction
Background and rationale {6a}
On March 11, 2019, the World Health Organization 
declared COVID-19 as a pandemic [1]. Severe acute 
respiratory syndrome coronavirus 2 (SARS-CoV-2) is 

the causative agent of this systemic disease. COVID-19 
has been categorized as a biphasic illness with an early 
phase of viral replication and second phase directed 
by host immune response [2]. This second phase may 
lead to severe and critical COVID-19 cases progressing 
towards a life-threatening multiple organ dysfunction, 
characterized by refractory hypoxemia due to acute 
respiratory distress syndrome (ARDS) [3].

Despite the global and continuous efforts of research-
ers to combat COVID-19 including provision of vac-
cines to the mass population, there is still a surge in 
COVID-19 cases due to emergence of new variants of 
the SARS CoV-2 making vaccines less effective. This 
emphasizes the need to develop broadly protective 
interventions against the evolving pandemic [4]. Con-
valescent plasma (CP) from recovered patients has 
been used previously as a passive immunotherapy in 
epidemics associated with coronaviruses, SARS CoV-1 
in 2003, Middle East respiratory syndrome (MERS) in 
2012, and also in the current COVID-19 pandemic [5]. 
Intravenous immunoglobulin (IVIG) extracted from 
CP is recommended for the treatment against a vari-
ety of inflammatory, infectious, autoimmune, and viral 
diseases including SARS and MERS [6, 7]. IVIG helps 
in regression of disease from multiple fronts including 
virus neutralization and immunomodulation through 
anti-cytokine activity and prevention against other 
superimposed bacterial infections due to the poly-
clonal formulation of the drug [8–10]. Hyperimmune 
anti-COVID-19 intravenous immunoglobulin (C-IVIG) 
is an unexplored therapy amidst the rapidly evolv-
ing spectrum of medical therapies for COVID-19 and 
is expected to counter the three most life-threatening 
consequences of COVID-19 including lung injury by 
the virus, cytokine storm, and sepsis [11].

Despite great interest, due to lack of availability of 
clinical evidence for the safety and efficacy of hyperim-
mune IVIG in COVID-19 patients, the use of hyper-
immune intravenous immunoglobulin as one of the 
first-line therapeutic options against COVID-19 has 
been limited. In this context, an adaptive phase II/
III, multicenter center, single-blinded superiority trial 
has been designed to assess the safety and efficacy of 
single dose of hyperimmune anti-COVID-19 intrave-
nous immunoglobulin (C-IVIG) in severe COVID-19 
patients after observing safety and efficacy of C-IVIG in 
phase I/II clinical trial of severe and critical COVID-19 
patients [11].

Keywords:  SARS CoV-2, Pooled convalescent plasma, Polyclonal antibodies, Anti-COVID-19 IVIG, Passive 
immunization, Randomized controlled trial, Hyperimmune, Intravenous, Pneumonia, Novel coronavirus
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Objectives {7}
This trial aims to investigate the safety and clinical effi-
cacy of hyperimmune anti-COVID-19 Intravenous 
Immunoglobulin (C-IVIG: 5% liquid formulation), on 
severe COVID-19 patients.

Trial design {8}
This is an adaptive, phase II/III, multi-center, rand-
omized controlled, single-blinded superiority trial with 
parallel group design to assess the safety and efficacy 
of single dose of C-IVIG in patients with symptoms of 
severe COVID-19. Eligible participants will be randomly 
assigned in 2:1 ratio (206 tests: 103 controls) by block 
randomization method to receive C-IVIG plus stand-
ard of care (intervention group) or only standard of 
care (control group). The adaptive study design refers to 
adapting the strategy of trial based on interim analysis at 
three particular time points [12]. Outcome of the interim 
analysis will lead to making decision for terminating trial 
in case of serious adverse events or selecting a higher 
C-IVIG dose regime in case selected dose of C-IVIG 
(0.15g/Kg) not found efficacious. A flow chart of the trial 
design is shown in Fig. 1.

Methods: participants, interventions, 
and outcomes
Study setting {9}
The trial will be conducted in Karachi, Pakistan at Dow 
University of Health Sciences (Ojha Campus) and Sindh 
Infectious Disease Hospital and Research Center (SIDH).

Eligibility criteria {10}
Participant selection
A total of 309 participants from both male and female 
gender will be recruited according to the following inclu-
sion and exclusion criteria.

Inclusion criteria for participant:

•	 Study participants should be above 18 years of age
•	 Have positive SARS-CoV-2 PCR on nasopharyngeal 

and/or oropharyngeal swabs
•	 Classified as severe COVID-19 according to WHO 

guideline (5L-15L of oxygen requirement on face 
mask (FM), Non-rebreather mask (NRM)

•	 Have signed the consent to participate in the study

Exclusion criteria for participants:

•	 Participants will be excluded if they have critical 
COVID-19 [non-invasive ventilation (HFNC, BiPAP, 
CPAP) and invasive ventilation]

•	 Pregnant females
•	 Previous allergic reaction to immunoglobulin treat-

ment
•	 Known case of any autoimmune disorder
•	 Chronic renal disease
•	 Known case of thromboembolic disorder
•	 Aseptic meningitis

Who will take informed consent? {26a}
Consent will be taken by the Clinical Research Associ-
ate, or the treating physician on a document designed as 
per guidelines of Drug Regulatory Authority of Pakistan 
(DRAP). The participant itself or first-degree relative is 
eligible to provide consent.

Additional consent provisions for collection and use 
of participant data and biological specimens {26b}
Provisions to collect and use participant’s data and bio-
logical specimens are mentioned in informed consent 
form.

Interventions
Explanation for the choice of comparators {6b}
The intervention group will receive a single dose of 
C-IVIG (0.15  g/Kg) along with standard hospital care 
and participants will be assigned in a sequential manner. 
C-IVIG is a 5% concentrated preparation of anti-SARS-
CoV-2 antibodies purified from fractionation of pooled 
convalescent plasma of COVID-19 survivors [13]. Hyper-
immune C-IVIG was selected for evaluation as it has not 
yet been used as a treatment modality for severe COVID-
19 patients, although multiple clinical trials to assess 
convalescent plasma and immunoglobulins as therapeu-
tic options for COVID-19 are being conducted globally. 
C-IVIG when infused in COVID-19 patients is expected 
to regulate disease progression via multiple mechanisms 
including SARS-CoV-2 neutralization, immunomodula-
tion to prevent cytokine storm, and prevention of super-
imposed bacterial infection (sepsis) due to presence of 
polyclonal antibodies against other endemic pathogens 
[11]. C-IVIG is assumed to contain polyvalent antibod-
ies against SARS-CoV-2 and other co-existing infections 
with no drug-related adverse events observed, hence a 
potential and safer treatment modality for COVID-19. 
The lower dose of C-IVIG (0.15  g/Kg) was selected due 
to its proven safety and efficacy for severe COVID-19 
patients in phase I/II clinical trial [11]. The control group 
will receive standard hospital care only. Participants will 
be assigned in a sequential manner in both groups.
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Fig. 1  Consort flow diagram of the trial design
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Intervention description {11a}
Intervention group will receive a single dose of 0.15 g/kg 
body weight C-IVIG along with standard care. Control 
arm will receive standard hospital care only. The dose will 
be administered intravenously with a flow rate of 20 ml/h 
in the first hour and 25 ml/h till the dosage end. Standard 
hospital care includes airway support, anti-viral medica-
tion, antibiotics, fluid resuscitation, hemodynamic sup-
port, steroids, painkillers, and anti-pyretic. Standard 
of care will ensure blinding because as part of the usual 
hospital care severe COVID-19 patients is given multi-
ple infusion, and hence, it will not be possible for patients 
in intervention group and control group to discriminate 
between standard of care and C-IVIG infusion.

Criteria for discontinuing or modifying allocated 
interventions {11b}
Modification of the allocated intervention will be 
based on the planned interim analysis. Outcome of the 
interim analysis will lead to making decision regard-
ing selection of higher C-IVIG dose in case of cur-
rently selected 0.15  g/kg dose not found efficacious. 
The higher dose of C-IVIG will be selected from the 
dosage investigated in previous phase I/II clinical trial 
[11]. The C-IVIG infusion will be discontinued if any 
serious adverse event occurs or discontinued on patient 
request and the patient will be excluded from the study.

Strategies to improve adherence to interventions {11c}
It is not applicable because the drug will be given as a single 
dose intravenously by respective healthcare professionals.

Relevant concomitant care permitted or prohibited 
during the trial {11d}
Standard hospital care including all concomitant care 
and interventions are permitted.

Provisions for post‑trial care {30}
No provisions are made for ancillary and post-trial care.

Outcomes {12}
Primary outcome:

•	 28-day mortality [time frame: 28 days]
•	 All-cause mortality of participants will be monitored 

for 28 days to assess the safety and efficacy of C-IVIG

Secondary outcomes:

•	 Immediate (within 24 h) or serious adverse events 
(throughout the hospital stay) [time frame: 28 days]

•	 Clinical status according to 7 category ordinal Scale 
[time frame: 28 days (till hospital stay)

1.	 Not hospitalized and no limitations of activities
2.	 Not hospitalized, with limitation of activities, 

home oxygen requirement, or both
3.	 Hospitalized, not requiring supplemental oxygen
4.	 Hospitalized, requiring any supplemental oxygen
5.	 Hospitalized, requiring noninvasive ventilation or 

use of high-flow oxygen devices
6.	 Hospitalized, receiving invasive mechanical venti-

lation
7.	 Death

•	 Change in Horowitz index (PaO2/FiO2 ratio use 
to assess lung function) during hospital stay [time 
frame: 28 days]

•	 Change in C-reactive protein (CRP) levels, radiologi-
cal findings, IL-6 level, and anti-SARS-CoV-2 anti-
body levels [time frame: 5 days]

Participant timeline {13}
The timeline of enrollment and intervention is given in 
Table 1.

Sample size {14}
Three hundred nine participants will be enrolled in the 
study. Sample size was determined by taking propor-
tion of survival in intervention group (P1) = 75%, pro-
portion of survival in control group (P2) = 40%, power 
of test (1-β) = 90%, with the sample ratio 2:1 (test to 
control), superiority margin 0.15, and drop rate 30%. 
The calculated total sample size is 309 patients, 206 
tests and 103 control. The calculated sample size was 
determined with the help of online sample size calcu-
lator (www.​riskc​alc.​org) taking 99% confidence level 
(11).

Recruitment {15}
Patients will be recruited from Dow University Hospital, 
and Sindh Infectious Disease Hospital who will be hospi-
talized with severe COVID-19 pneumonia.

Assignment of interventions: allocation
Sequence generation {16a}
Randomization will be stratified by site and will be in 
permuted blocks and the randomized sequence alloca-
tion will only be accessible to the site investigator. The 
randomization schedule will be generated by an inde-
pendent statistician.

http://www.riskcalc.org
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Concealment mechanism {16b}
Eligible participants are randomly assigned in 2:1 ratio 
(206 tests to 103 controls) by sequentially numbered 

opaque sealed envelopes using block randomization 
method, either to receive C-IVIG plus SOC (intervention 
group) or only SOC (control group). A randomization list 

Table 1  Time schedule of enrolment, interventions, assessments, and visits for participants
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is generated by a statistician unrelated to this study, while 
the study personnel will be unaware of the sequence of 
assignments. At the time of randomization, the study 
personnel will receive a sealed opaque envelope with 
assignment to intervention or control group.

Implementation {16c}
Participants will be enrolled by the clinical research asso-
ciate or by treating physicians of each study site. Partici-
pants will be assigned to interventions by investigators 
according to a randomization list.

Assignment of interventions: blinding
Who will be blinded {17a}
This is a single-blinded trial in which trial participants 
are blinded.

Procedure for unblinding if needed {17b}
Unblinding is not needed because the trial is single 
blinded and only patients will be blinded. Unblinding will 
only be permissible by study investigators when patient 
selects to leave against the medical advice (LAMA) to 
seek treatment in another hospital and the information is 
important for the safe management of the patient.

Data collection and management
Plans for assessment and collection of outcomes {18a}
Outcome, baseline, and other trial data will be collected 
by the study investigators. The clinical research associ-
ate will check the data. Nasopharyngeal/oropharyngeal 
swabs and blood samples will be sent to DUHS labora-
tory, where tests will be performed according to labora-
tory standard operating procedures (SOPs). Data reports 
can be found on HMIS (Hospital Management informa-
tion system) and will be collected on clinical research 
forms (CRF).

Plans to promote participant retention and complete 
follow‑up {18b}
Designated personnel from the trial staff will be 
appointed to ensure the participant retention and com-
plete follow-up during the participant’s hospital stay 
and after discharge as well. After a participant’s hospital 
discharge, participants will be followed on call. The par-
ticipant can withdraw from the trial at any point. The 
decision will be communicated with the study investiga-
tor; the clinical research associate should be explaining 
the importance of staying in the trial for the full duration 
of follow-up. For withdrawal, there is a form in CRF that 
will be filled by the clinical research associate with rea-
soning why the participant is withdrawing from the trial. 
If the participant will be lost to follow-up, the data that 

will be collected till the time of loss to follow-up will be 
assessed and used in the analysis.

If the patient will withdraw due to AEs, the clinical 
associate or the treating physicians will closely moni-
tor the follow-up of AEs until the participants return to 
the baseline state or the participant condition returns 
to normal. Then the AEs will be reported to the study 
investigators.

Data management {19}
Data will be collected from the online Hospital Manage-
ment Information System (HMIS) and hospital record 
files from all clinical trial sites. All relevant data from 
hospital files will be manually entered in record sheets 
and CRFs by designated project personnel. The data 
from record sheets and HMIS will then be transferred to 
MS Excel sheets. The data files will be accessible to the 
appointed statistician for data analysis and interpretation.

Confidentiality {27}
The hospital record files and HMIS software will be 
accessible to designated members of the clinical trial 
team only. All data files will be secured at the office of 
Clinical Trial Unit (CTU), Dow University of Health 
Sciences.

Plans for collection, laboratory evaluation and storage 
of biological specimens for genetic or molecular analysis 
in this trial/future use {33}
Biological specimens of hospitalized patients will be col-
lected and sent to the laboratory by on-duty staff accord-
ing to the given schedule and as recommended by the 
treating physician. Discharged patients will be contacted 
via phone call and their samples will be collected by the 
study investigators. All samples will ultimately be sent to 
the laboratory or at predetermined storage conditions.

Statistical methods
Statistical methods for primary and secondary outcomes 
{20a}
Patients will be randomized at a ratio of 2:1 to receive 
either C-IVIG with standard of care or standard of care 
only. The data to be analyzed will be blinded using the 
SPSS software 24.0. All randomized study participants 
will be included in the intention-to-treat population and 
all participants completing the study period will be ana-
lyzed (complete case analysis). Normality of continuous 
data will be checked by the Shapiro-Wilk test, and para-
metric or non-parametric tests will be applied accord-
ingly. Continuous variables will be presented as mean 
(± SD) or median (interquartile range), and categorical 
variables will be presented as percentages. In the pri-
mary analysis strategy, we will use the Kaplan–Meier 
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curve (Breslow test) that compares the time to reach the 
primary end point in the trial groups. Hypothesis test-
ing of outcomes for the assessment of safety and efficacy 
parameters will be conducted by Mann-Whitney U test 
or independent t-test. Categorical data will be compared 
with chi-square test, and value of the two-sided Fisher 
exact test will be recorded. An estimate of the relative 
risk and 95% confidence interval will also be reported. 
Hypothesis testing will be conducted at a significance 
level of 0.05.

Interim analyses {21b}
An interim analysis will be performed after recruitment 
of 15%, 30%, and 60% participants in the trial. It will 
assess primary outcomes of the study particularly focus-
ing on the safety and efficacy of the infused drug. Safety 
of the intervention will be monitored in terms of any 
immediate or serious adverse event that can be observed 
after the administration of the drug. The efficacy of 
the intervention will be noted in terms of the patient’s 
improvement in clinical status as compared to the con-
trol group.

Methods for additional analyses (e.g., subgroup analyses) 
{20b}
No subgroup analyses have been planned for this trial.

Methods in analysis to handle protocol non‑adherence 
and any statistical methods to handle missing data {20c}
To handle the missing data multiple imputation will be 
used or complete case analysis will be used. The primary 
analysis will use the intention-to-treat principle.

Plans to give access to the full protocol, participant 
level‑data, and statistical code {31c}
The datasets analyzed during the current study and sta-
tistical codes are available from the corresponding author 
on reasonable request, as is the full protocol.

Oversight and monitoring
Composition of the coordinating center and trial steering 
committee {5d}
The study will be conducted in Dow University Hospital, 
Karachi, Pakistan, and Sindh infectious disease Hospital, 
Karachi, Pakistan.

Composition of the data monitoring committee, its role 
and reporting structure {21a}
Adverse event reporting and harms {22}
Adverse events (AE) and serious adverse events (SE) 
will be observed and reported from the time of patient’s 
enrollment in the study till the outcome day, i.e., 28 days. 
AE/SE will be reported in the clinical research forms 

which include the time of the AE/SE medications, sever-
ity, duration of the AE, and the outcomes after AE. The 
relevant information of adverse events, after investigat-
ing if it is drug related or not, will be reported within 24 
h to the principal investigator and to the National Drug 
Authorities.

Frequency and plans for auditing trial conduct {23}
The Clinical Research Organization (CRO) “Institute of 
Biological and Biochemical and Pharmaceutical Sciences 
(IBBPS), DUHS, Karachi” will be responsible for the 
auditing and monitoring of the trial. Audits may be con-
ducted at any time during or after the study completion.

Plans for communicating important protocol amendments 
to relevant parties (e.g., trial participants, ethical 
committees) {25}
The modification/amendment in the protocol of this trial 
will be informed to the national authorities and regula-
tors by the principal investigator. The changes will be 
then implemented after the approval from the authori-
ties. Protocol amendments will also be done on trial reg-
istries such as clini​caltr​ial.​gov and will be communicated 
to the journal where trial protocol has been published. 
After any protocol amendment, the informed consent 
form and any other written information provided to the 
subjects will be updated as necessary.

Dissemination plans {31a}
The results will be reported to the national authorities 
such as National Bioethics Committee (NBC) and Drug 
Regulatory Authority of Pakistan (DRAP) and will be 
published in the reputed scientific journals, to communi-
cate trial results to participants, healthcare professionals, 
the public, and other relevant groups.

Discussion
This phase II/III clinical trial is an adaptive, rand-
omized controlled, multi-center, single-blinded supe-
riority trial of SARS-CoV-2 specific polyclonal IVIG 
(C-IVIG) versus standard of care for patients hospital-
ized with severe COVID-19. Single dose of C-IVIG in 
combination with the standard of care was found to be 
both safe and efficacious in our previous clinical trial 
phase I/II while increasing the survival rate and reduc-
ing the risk of disease progression [13]. There were no 
significant changes observed when different doses of 
C-IVIG were compared in the phase I/II; however, it 
was found that C-IVIG dosage of 0.15 g/kg have sig-
nificantly improved the therapeutic response in severe 
COVID-19 patients. These results warrant the phase II/
III clinical trial study of C-IVIG, in order to evaluate its 
safety and efficacy in large sample size by comparing 

http://clinicaltrial.gov
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outcomes (28-mortality, hospital stay and drug-related 
adverse events) of C-IVIG along with SOC in interven-
tion group and SOC only in comparator group pro-
vided during the hospital stay.

Study participant selection for this study is based on 
the results of our previous clinical trial where severe 
patients had 100% survivability and early hospital dis-
charge than critical patients and comparator group. 
We evaluated that hospital stay, reliance on mechanical 
ventilation, and burden on hospital could be reduced if 
C-IVIG is administered to the severe COVID-19 patients 
by delaying the disease progression.

This is an adaptive clinical trial to investigate the risk-
benefit analysis of C-IVIG administration for severe 
COVID-19 at first and second interim of the study. Major 
outcome variables to be assessed for interim analysis are 
adverse events, 28-day mortality, and change in clinical 
status of the patients. Fate of this clinical trial is based on 
whether the C-IVIG is safe and efficacious. If the treat-
ment modality is found to be safe but not efficacious as 
compare to comparator group, we might select differ-
ent dosage of C-IVIG for further study participants; if 
interim analysis indicate association of serious adverse 
events with administration of C-IVIG or with significant 
high mortality ratio in intervention group than compara-
tor group or if incidence rate of COVID-19 is low till the 
study completion date, then this clinical trial would be 
early terminated due to aforementioned reasons.

Trial status
Study start date: August 1, 2021

Protocol version: 3
Anticipated completion date: December 2, 2022

Abbreviations
ARDS: Acute respiratory distress syndrome; C-IVIG: Hyperimmune anti-
COVID-19 intravenous immunoglobulin; CP: Convalescent plasma; CRF: 
Clinical research form; CRO: Clinical Research Organization; CTU​: Clinical Trial 
Unit; DRAP: Drug Regulatory Authority Pakistan; SARS-CoV-2: Severe acute 
respiratory syndrome coronavirus 2; SE: Severe adverse events; SIDH: Sindh 
Infectious Disease Hospital.

Acknowledgements
We are thankful to Dr. Shaheen Kausar for smooth provision of blood bank 
services; particularly plasma collection, and screening of plasma donors.

Authors’ contributions {31b}
SA is the chief investigator; he conceived the study and led the proposal. SA, 
SL, FS, ES, FS, FA, SMU, MRA, MH, SMM, AA, IA, SK, SR, MA, KG, TM, SE, SQ, and 
HFW were responsible for the study concept and trial design. SL and MAS will 
be responsible for the patient selection and recruitment at the hospital. SA, SL, 
FF, ES, FS, FA, SMU, MRA, MH, SMM, AA, IA, SK, SR, MA, KG, TM, SE, and HFW will 
be responsible for trial conduct, data acquisition, data handling, data valida-
tion, data interpretation, and record. SA, FS, ES, FS, FA, SMU, MRA, AA, SK, and 
IA contributed to the protocol drafting, reviewing, and manuscript submis-
sion. All authors have read and approved the final manuscript. No writing 
assistance was utilized in the production of this manuscript.

Funding {4}
The authors received funding from Dow University of Health Sciences, Karachi, 
Pakistan. All types of support including financial, material, workforce, and 
logistics will be provided by the Dow University of Health Sciences.

Availability of data and materials {29}
Final trial dataset will be made available to others. Data will be available from 
publication till 1 year. Any request for the data could be sent to ali.​shauk​at@​
duhs.​edu.​pk. There are no contractual agreements that can limit access of 
investigators to the final trial dataset.

Declarations

Ethics approval and consent to participate {24}
The trial has been approved from the following authorities:
Dow University of Health Sciences Institutional Review Board reference no: 
IRB-2015/DUHS/Approval/2021/353.
National Bioethics Committee, Pakistan reference no: 4-87/COVID-60/
NBC/21/1267.
Drug Regulatory Authority of Pakistan.
Informed consent will be taken from all study participants.

Consent for publication {32}
All participants will sign informed consent by themselves or their legally 
authorized representatives to participate in the study. Model consent form 
can be provided on request.

Competing interests {28}
The authors declare that they have no competing interests.

Author details
1 Dow College of Biotechnology, Dow University of Health Sciences, Karachi, 
Pakistan. 2 Department of Biotechnology, University of Karachi, Karachi, Paki-
stan. 3  Dow Research Institute Of Bio‑Technology And Bio‑Sciences (DRIBBS), 
Dow University of Health Sciences, Karachi, Pakistan. 4 Sindh Infectious Disease 
Hospital and Research Center, Karachi, Pakistan. 5 Dow University Hospital, 
Dow University of Health Sciences, Karachi, Pakistan. 

Received: 23 March 2022   Accepted: 21 October 2022

References
	1.	 WHO. WHO Director-General’s opening remarks at the media briefing on 

COVID-19—11 March 2020. 2020. https://​www.​who.​int/​direc​tor-​gener​al/​
speec​hes/​detail/​who-​direc​tor-​gener​al-​sopen​ing-​remar​ks-​at-​the-​media-​
brief​ing-​on-​covid-​19—11-​march-​2020.

	2.	 Sakoulas G, Geriak M, Kullar R, Greenwood KL, Habib M, Vyas A, et al. Intra-
venous immunoglobulin plus methylprednisolone mitigate respiratory 
morbidity in coronavirus disease 2019. Crit Care Explor. 2020;2(11):3.

	3.	 Zhu N, Zhang D, Wang W, et al. A novel coronavirus from patients with 
pneumonia in China, 2019. N Engl J Med. 2020;382:727–33.

	4.	 Garcia-Beltran WF, Lam EC, Denis KS, Nitido AD, Garcia ZH, Hauser BM, 
et al. Multiple SARS-CoV-2 variants escape neutralization by vaccine-
induced humoral immunity. Cell. 2021;184(9):2372–83.

	5.	 Franchini M. Convalescent plasma therapy for managing infectious 
diseases: a narrative review. Ann Blood. 2021;6:17.

	6.	 Wang JT, Sheng WH, Fang CT, et al. Clinical manifestations, laboratory 
findings, and treatment outcomes of SARS patients. Emerg Infect Dis. 
2004;10(5):818.

	7.	 Arabi YM, Arifi AA, Balkhy HH, et al. Clinical course and outcomes of 
critically ill patients with Middle East respiratory syndrome coronavirus 
infection. Ann Intern Med. 2014;160(6):389–97.

	8.	 Martinez JI, Sanchez HF, Velandia JA, Urbina Z, Florian MC, Martínez MA, 
et al. Treatment with IgM-enriched immunoglobulin in sepsis: a matched 
case-control analysis. J Crit Care. 2021;64:120–4.

	9.	 Jawhara S. Could intravenous immunoglobulin collected from recovered 
coronavirus patients protect against COVID-19 and strengthen the 
immune system of new patients? Int J Mol Sci. 2020;21(7):2272.

ali.shaukat@duhs.edu.pk
ali.shaukat@duhs.edu.pk
https://www.who.int/director-general/speeches/detail/who-director-general-sopening-remarks-at-the-media-briefing-on-covid-19%E2%80%9411-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-sopening-remarks-at-the-media-briefing-on-covid-19%E2%80%9411-march-2020
https://www.who.int/director-general/speeches/detail/who-director-general-sopening-remarks-at-the-media-briefing-on-covid-19%E2%80%9411-march-2020


Page 10 of 10Ali et al. Trials          (2022) 23:932 

•
 
fast, convenient online submission

 •
  

thorough peer review by experienced researchers in your field

• 
 
rapid publication on acceptance

• 
 
support for research data, including large and complex data types

•
  

gold Open Access which fosters wider collaboration and increased citations 

 
maximum visibility for your research: over 100M website views per year •

  At BMC, research is always in progress.

Learn more biomedcentral.com/submissions

Ready to submit your researchReady to submit your research  ?  Choose BMC and benefit from: ?  Choose BMC and benefit from: 

	10.	 de Alwis R, Chen S, Gan ES, Ooi EE. Impact of immune enhancement 
on COVID-19 polyclonal hyperimmune globulin therapy and vaccine 
development. EbioMedicine. 2020;16:102768.

	11.	 Ali S, Uddin SM, Shalim E, Sayeed MA, Anjum F, Saleem F, et al. Hyperim-
mune anti-COVID-19 IVIG (C-IVIG) treatment in severe and critical COVID-
19 patients: A phase I/II randomized control trial. EClinicalMedicine. 
2021;36:100926.

	12.	 Bhatt DL, Mehta C. Adaptive designs for clinical trials. N Engl J Med. 
2016;375(1):65–74.

	13.	 Ali S, Uddin SM, Ali A, Anjum F, Ali R, Shalim E, et al. Production of hyper-
immune anti-SARS-CoV-2 intravenous immunoglobulin from pooled 
COVID-19 convalescent plasma. Immunotherapy. 2021;13(5):397–407.

Publisher’s Note
Springer Nature remains neutral with regard to jurisdictional claims in pub-
lished maps and institutional affiliations.


	Phase IIIII trial of hyperimmune anti-COVID-19 intravenous immunoglobulin (C-IVIG) therapy in severe COVID-19 patients: study protocol for a randomized controlled trial
	Abstract 
	Background: 
	Methods: 
	Discussion: 
	Trial registration: 

	Administrative information
	Introduction
	Background and rationale {6a}
	Objectives {7}
	Trial design {8}

	Methods: participants, interventions, and outcomes
	Study setting {9}
	Eligibility criteria {10}
	Participant selection
	Who will take informed consent? {26a}
	Additional consent provisions for collection and use of participant data and biological specimens {26b}

	Interventions
	Explanation for the choice of comparators {6b}
	Intervention description {11a}
	Criteria for discontinuing or modifying allocated interventions {11b}
	Strategies to improve adherence to interventions {11c}
	Relevant concomitant care permitted or prohibited during the trial {11d}
	Provisions for post-trial care {30}
	Outcomes {12}
	Participant timeline {13}
	Sample size {14}
	Recruitment {15}

	Assignment of interventions: allocation
	Sequence generation {16a}
	Concealment mechanism {16b}
	Implementation {16c}

	Assignment of interventions: blinding
	Who will be blinded {17a}
	Procedure for unblinding if needed {17b}

	Data collection and management
	Plans for assessment and collection of outcomes {18a}
	Plans to promote participant retention and complete follow-up {18b}
	Data management {19}
	Confidentiality {27}
	Plans for collection, laboratory evaluation and storage of biological specimens for genetic or molecular analysis in this trialfuture use {33}

	Statistical methods
	Statistical methods for primary and secondary outcomes {20a}
	Interim analyses {21b}
	Methods for additional analyses (e.g., subgroup analyses) {20b}
	Methods in analysis to handle protocol non-adherence and any statistical methods to handle missing data {20c}
	Plans to give access to the full protocol, participant level-data, and statistical code {31c}

	Oversight and monitoring
	Composition of the coordinating center and trial steering committee {5d}

	Composition of the data monitoring committee, its role and reporting structure {21a}
	Adverse event reporting and harms {22}
	Frequency and plans for auditing trial conduct {23}
	Plans for communicating important protocol amendments to relevant parties (e.g., trial participants, ethical committees) {25}
	Dissemination plans {31a}


	Discussion
	Trial status
	Acknowledgements
	References


