
Execu�ve Summary 
The Sepsis Human Biospecimens Inves�gators’ Mee�ng gathered Na�onal Ins�tute of General Medical 
Sciences (NIGMS) grantees through funding opportunity announcement (FOA) PAR-21-077. The purpose 
of this FOA is to support the efficient collec�on, biobanking, and sharing of biospecimens and associated 
clinical data from cri�cally ill and sepsis pa�ents for use in future mechanis�c research. It grew from the 
need to accelerate fundamental discoveries that provide novel insights into the heterogeneity of the 
pathogenesis and resolu�on of human sepsis, which has not been achieved by studies overly reliant on 
murine models of sepsis. 

Throughout the mee�ng, inves�gators presented ongoing research funded by PAR-21-077; and discussed 
ideas, data, methods, and best prac�ces for biorepository crea�on and use. Their advice to the sepsis 
research community is as follows: 

1. There are strong benefits to using remnant samples including cost, feasibility, and consent. 
Areas to improve include repor�ng and normaliza�on of the sample processing, and defined 
quality metrics specific for assays and scien�fic ques�ons. Tes�ng of new ways to analyze 
remnant samples (e.g., detec�ng microbial informa�on) is a promising area to expand.  

2. Novel sample storage approaches that are amenable to emerging and future technologies (e.g., 
whole-blood cryo, redox, dried blood) should be tested and incorporated into the biobanking 
process whenever possible. Assays for tes�ng sample deteriora�on during storage would be 
helpful. 

3. State-of-the-art technologies enabling advanced analysis using small sample volumes (e.g., 
microfluidics) will reduce the need for remnant samples and are useful for answering specific 
scien�fic ques�ons. It is also useful to test the limits for certain advanced assays (e.g., scRNA 
seq, airway samples, metabolic assays) to inform the field. 

4. Clearly defined ontology for biobanking and data repositories  is the first step toward a 
standardized sample and data collec�on and processing protocol fi�ng specific analysis and 
scien�fic ques�ons, which will ul�mately improve resource sharing. 

5. Broad biobanking with though�ul clinical annota�on (e.g., subgroups, �ming of key events) is 
impera�ve for the effec�ve u�liza�on of biospecimens linked to clinical data. 

6. It is important to set a reference for the ground truth (e.g., pre-analy�c variability) before 
ge�ng into the biological reality of the disease, which could be due to sample processing 
variability but more due to pa�ent variability. 

7. A combina�on of automa�c EHR screening of pa�ents and retrospec�ve syndrome adjudica�on 
is found to be an effec�ve workflow for prompt enrollment of cri�cally ill pa�ents at different 
disease stages without losing much fidelity.  

8. It is important to iden�fy the proper control groups (e.g., non-cri�cally ill controls, non-infec�on 
controls, infec�on but non-sep�c controls) for every study and enroll those pa�ents alongside 
study pa�ents. 

9. It is recommended to use broad inclusion criteria (e.g., all acutely and cri�cally ill pa�ents) to 
avoid excluding pa�ents who do not fit neatly within the clinical defini�on of sepsis and who can 
also serve as controls. The analysis could start with the more defined pa�ent group to serve as 
an anchor point and a reference.  

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4855778/
https://journalofbigdata.springeropen.com/articles/10.1186/s40537-021-00412-2


10. Paired samples before and a�er treatment and longitudinal specimen collec�on may be good 
ways to overcome the vast heterogeneity that exists in the sepsis disease course. Time zero 
samples would be highly valuable for finding sepsis signatures and diagnos�c tools. It is of note 
that pa�ent subgroups may change during longitudinal sampling and in future sepsis defini�ons.  

11. Pairing biospecimens with clinical metadata should be a fundamental element when building a 
sepsis biorepository. The ul�mate goal is to pair comprehensive longitudinal biospecimens with 
deep clinical phenotyping. It may be helpful to start by compiling a list of EHR elements and 
bedside assessments that provide high clinical value but do not add a significant burden to 
clinical care. Pa�ent privacy must be adequately protected in this process.  

12. There are opportuni�es to study novel economic sample types such as HME filters and urine 
because they are easily accessible and offer a wealth of informa�on that may complement 
tradi�onal sampling. 

13. Quality assurance and data model standardiza�on are important for the wide sharing of EHR 
data across ins�tu�ons. A consensus on the types of variables to be standardized is helpful.  

14. A wide range of consen�ng methods such as waivered consent and delayed consent are used, 
but local Ins�tu�onal Review Board (IRB) commitees have divergent interpreta�ons of policies. 
It would be helpful to publish more studies on consen�ng methods to aid with the regulatory 
approval process. Studies to improve the rate of consent are also useful.  

15. There should be a healthy balance between open-ended discovery studies and hypothesis-
driven studies using a broad heterogenous biorepository or a well-defined cohort, as both are 
valuable to move the field forward in different ways. A top-down approach to finding the 
biological signatures of clinical subgroups or a botom-up approach to iden�fying shared 
underlying biological phenotypes that explain the clinical heterogeneity both have values. A 
strategic way to pursue the “biological truth” could be layered to different depths of pa�ent 
stra�fica�on.  

16. There may be value in a centralized approach such as a structured database to deposit datasets 
from various sources and high-capacity computa�onal tools, as well as biorepository centers 
that have the capacity and exper�se in mul�center pa�ent recruitment. It may also be beneficial 
to establish a searchable data and biorepository registry so inves�gators know about available 
resources for possible collabora�ons.  

This mee�ng report summarizes inves�gators’ presenta�ons and the discussions surrounding the 
current challenges in biobanking and sample u�liza�on facing sepsis researchers, and the sugges�ons 
for overcoming them 
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