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Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) and the 
resulting coronavirus disease 2019 (COVID-19) have stretched healthcare 
systems thin across the world. During a COVID-19 surge, local academic 
medical centers must both care for the ill and perform research to better 
understand the pathogenicity of this disease. In this presentation, we 
provide an account of a 49-day period during which we built a COVID-19 
research biobank with samples from patients hospitalized in a large New 
York City health system with the sole purpose of:

• Identify disease-causing viral strains
• Understand how the virus works
• Characterize the immune response to COVID-19
• Develop ways to combat the virus and the disease that it causes

Our mandate was to design a sample-collection protocol to serve as 
the backbone for COVID-19 research by yielding high-quality source 
material for sensitive molecular assays (e.g., RNA sequencing and 
CyTOF) that cannot be performed on clinical discards. The work was 
done in a fog-of-war environment. Constant obstacles created 
considerable room for error but also inspired creative solutions. 
Conducting this research was therapeutic for the clinicians and 
scientists involved, providing a means of fulfilling their deep sense of 
duty to the community. For like-minded colleagues in future hot spots, 
this is not necessarily a model to follow, but rather a live-and-learn 
memoir of our actions and mistakes under uniquely strenuous 
conditions. 

CONCLUSIONS

The very first COVID-19 case in NYC was announced March 1st, 
followed by a massive surge in the next 15 days. The COVID-19 Biobank 
team was quickly assembled, and multiple SOPs were created from 
every resesrch team to ensure a smooth workflow.

The COVID-19 biospecimen collection experienced multiple rounds of 
trial and error almost every week due to the changing needs of patient 
care in the MSHS. Factors such as length of hospitalization, patient 
location, existing clinical trials as well as the study manpower and PPE 
regulations, determined the frequency and means of collection. A single 
sample, for most time points, consisted of 4 vacutainers, which were 
filled during the morning labs were routine blood collection took place 
by the clinical staff. 

Study enrollment started during the peak of the pandemic, the first days 
of April. Figure 2 demonstrates the number of individuals enrolled in 
the COVID-19 Biobank (pink bars) parallel to the number of COVID 
patients seen at the MSHS (white bars). 
The first surge lasted approximately 49 days, during which 700 subjects 
were enrolled, more than 10,000 vacutainers were filled, and more than 
50,000 aliquots were banked in the Human Immune Monitoring Center 
at MSH. Sample collection has continued post-surge. Figure 3 illustrates 
the total number of samples collected from April 1st to October 27th. 

METHODS

Due to the unprecedent nature of the COVID-19 pandemic, the Mount 
Sinai Health System shut down regular clinical and research assignments 
to make their staff readily available for redeployment.

The Mount Sinai COVID-19 Biorepository would like to thank over 100 
of such staff, who volunteered and worked 20-hour shifts helping to 
build this project from the ground up and endure strenuous work 
conditions for the sole purpose of extending a helping hand to our 
community. 
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Medical and research practices are adapting as more information 
comes to light regarding the implications posed by COVID-19. To 
date, more than 2,500 samples have been collected. However, 
collection without analysis would be meaningless. Successful 
treatments and clinical trials but also post-recovery patient 
testimonials, help our team shine light to a clearer objective for 
analysis. 
Capturing new COVID-19 cases alone would not be sufficient to 
understand the full extend of the disease. Subsequent convalescent 
biospecimen collection from subjects for whom plasma, serum and 
whole blood was already banked, is essential to understand the extend 
by which SARS-CoV-2 affects our immune system on a molecular 
level. Figure 4 depicts the 4 main sample categories which our team is 
focusing on collecting. Respiratory tissue specimens could potentially 
provide a deeper understanding how the virus causes acute 
respiratory distress.  This type of tissue is collected during a 
bronchoalveolar lavage procedure, completed as part of the patient’s 
standard of care.
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COLLECTION PROGRESS

Figure 2. Timeline of 
Mount Sinai COVID-
19 biobank collection. 
Bars indicate the 
number of people 
(vertical axis) 
hospitalized with 
COVID-19 in the 
Mount Sinai Health 
System (MSHS) or 
enrolled in the 
biobank (cumulative) 
at a given time point 
(horizontal axis).

Figure 1. Mount Sinai COVID-19 biobank workflow

Table 1. Initial Cohort Categorization

Cohort Description

Main Cohort Patients hospitalized at MSHS with COVID-19

Hospitalized Control Patients hospitalized at MSHS with COVID-19 like SXs

Convalescent Control Non MSHS patients that had tested positive for COVID-19

Healthy Control Non MSHS patients without COVID-19 symptoms

The workflow involved six 
teams of research personnel. 
1. The screening team

identified eligible patients 
and updated data records.

2. Then, the consenting 
team, approached patients 
to obtain study consent.

3. Once consent is obtained, 
the assembly team created 
study kits with labeled 
test tubes.

4. The nurse outreach team 
engaged with and 
informed the clinical staff. 

5. The running team 
transported empty kits to 
the nursing units and 
filled kits to the lab.

Given the diverse cases presented at the Mount Sinai Health System 
(MSHS), we had to classify our subjects and create different cohorts, 
as illustrated in Table 1. The cohorts were divided based on their 
COVID-19 status as well as their age group and comorbidities. In 
order to conduct statistically significant analysis we created multiple 
control groups that would portray demographical and comorbid 
similarities, regardless of a COVID-19 diagnosis. 
Processing had to be performed in biosafety level 2 plus (BSL-2+) 
facilities, but as our operation grew, we had to convert tissue-culture 
rooms throughout campus to BSL-2+ specifications. Screening, 
collection, and processing occurred 7 days a week during the 49-day 
period.

6.   The processing team prepared samples for storage and later 
conducted assay analysis. 

FUTURE DIRECTION

Figure 3. Timeline of sample collection by the Mount Sinai COVID-19 Biobank. Bars indicate the number
of samples (vertical axis) collected per day, starting 4/1/2020 in the MSHS. 

Figure 4. Current COVID-19 
Biorepository sample 
collection focus categories. 1) 
Top: COVID-19 blood 
samples collected from 
newly hospitalized patients. 
2) Right: Convalescent 
samples collected from 
existing subjects during 
readmission, doctor or 
research visit. 3) Bottom: 
Control samples obtained 
from healthy or convalescent 
individuals. 4) Respiratory 
tissue samples from new 
COVID-19 pts who undergo 
bronchoalveolar lavage 
(BAL) as part of their 
standard of care


