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Background

Sepsis as the Leading Cause of Death in Patients
with Massive Burn Injury
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Microvascular Injury
NETSs, thrombosis, ifibrinolysis
Permeability
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Common Organ Failures
Delirium, encephalopathy
Respiratory failure, ARDS

Acute kidney injury
Shock, cardiomyopathy
Acute liver injury
Clotting, bleeding, and disseminated

intravascular coagulation
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Host Modifying Factors
Age, immune status, coexisting conditions, barrier
integrity, environment, and genetic factors
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Pathogen Modifying Factors
Load, virulence, immunogenicity, microbiome, and
nutrient availability

Lancet. 2018;392(10141):75-87.




Background

The MBI represents a unique clinical model of systemic stress,
ideal for investigating cross-organ microbial interactions.
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Background

Current Limitations in Burn Microbiome Research:
Isolated Sampling and Small Cohorts
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Post-burn intestine

Post-burn respiratory tract

Post-burn skin

Post-burn skin

Post-burn scar

54 patients;
2 time points

48 patients;
1 time point

19 patients;
4 time points

10 patients;
6 time points

23 patients;
2 time points

Significant reduction
in Bifidobacterium after burns

Increased abundance
of Streptococcaceae and Enterobacteriac
eae in the respiratory tract after burns

Increased abundance of Firmicutes in the
skin after burns

Significant microbial diversity in burn
wounds, with reductions in Cutibacterium
acnes and Staphylococcus

Decreased abundance

of Bacteroides and increased abundance
of Campylobacter and Kupfferibacter in
scars after 3 months



BIOME Cohort
Multicenter study in China
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BIOME Cohort Map & sampling Timeline

A BIOME cohort (B)

Sample collection timeline of BIOME cohort
Multicenter study in China
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Figure 1 Study design and data collection framework of the BIOME cohort.



Sample and Clinical Information Collection

Personal info

» Prior health status, gender, age,
height, weight, and related
baseline characteristics.
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; * Sputum
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* Bronchial aspiration fluid
(Non-mandatory option)
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1. Skin sample
» Skin swab

5. Blood sample
* Venous blood sample
(Non-mandatory option)

2. Intestinal sample
+ Stool sample
* Anal swab

6. ICU environmental sample

Injury info

+ Cause of injury, TBSA, anatomical s

sites of injury, concomitant injuries
* Admission photographs documenting
overall injury status

Treatment info

* Pre-hospital emergency care

* Resuscitation and fluid therapy
*+  Wound management

* Infection prevention

* Nutritional support

» Complication prevention /
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Examination info
» Laboratory examination
* Imagological examination

Outcomes
* New-onset sepsis, sepsis-related mortality, all-cause mortality
* wound-healing time at sampling sites, the Vancouver Scar Scale (VSS) score

Figure 1 Study design and data collection framework of the BIOME cohort.




Patient Enrollment Progress

Enrollment map by province
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Figure 2 Sample Collection of the BIOME Cohort (as of September 21, 2025).



Patient Enrollment Progress
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Figure 2 Sample Collection of the BIOME Cohort (as of September 21, 2025).
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Patient Enrollment Progress
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Figure 2 Sample Collection of the BIOME Cohort (as of September 21, 2025).



Patient Enrollment Progress
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Figure 2 Sample Collection of the BIOME Cohort (as of September 21, 2025).
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Summary

 The BIOME cohort study plans to recruit at least 150 patients with extensive
burns from 50 hospitals across 28 provinces, autonomous regions and
municipalities in China.

J The study will collect skin swabs, intestinal and oral samples from the burn
patients, integrate shotgun metagenomic and collect longitudinal clinical data.

J The aims are: (1) To explore the changes and relationships between the skin
microbiota and microbiota communities in other parts (such as the intestine and
mouth) during the systemic stress caused by burns; (2) To develop predictive
models for microbial characteristics and clinical courses; (3) To evaluate the
diagnostic and therapeutic potential of microbial-derived biomarkers in burn care,
thereby paving the way for precision medicine in wound management.

Runzhi Huang, Yixu Li, Xiaoliang Li, Xulin Chen, Gang Xu, Shurun Huang, Weixi Yang, et al. 2026. BIOME: Multi-
system microbiome in massive burn injury patients. iMeta 5: €70106. https://doi.org/10.1002/imt2.70106
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