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the role of microbiome in severe pneumonia and host susceptibility
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Background: Lung microbiome and severe pneumonia
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The influence of the microbiome on respiratory health
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ackground: A paradigm of ICU cohort study—MARS cohort
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 The MARS cohort recruited over 2,000 sepsis patients from ICUs in the Netherlands for multi-faceted investigations.
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Geographical distributions of the 19 medical centers

MASS cooperates with 26 ICUs across 19 medical centers in China.

19 hospitals, 10 cities in 3 provinces
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Overview of clinical data and biological sample collection

Basic info i
e Age, gender, height, weight, :
ethnic group, residence I

e Smoking history, drinking history 1
i

D@,

I Past medical history
ﬁ Myocardial infarction (MI)

Congestive heart failure (CHF)
Peripheral vascular disease (PVD)

Cerebrovascular accident (CVA)
Transient ischemic attack (TIA)
Hemiplegia @

Dementia
Chronic lung disease
Asthma

Rheumatic immune @
Connective tissue disease (CTD)

s

S

Charlson
- comorbidity
index (CClI)
Peptic ulcer disease (PUD)

Diabetes mellitus (DM)
Kidney disease
Liver disease
Solid tumor
) Leukemia

Lymphoma
). ADS
Operation history

#Zm» Transplantation
Immunosuppression
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Drug usage

Artificial nutrition: enteral or parenteral nutrition
Corticosteroids
immunosuppressants
Proton pump inhibitors (PPI)
Probiotics
Antiviral drug

o Ganciclovir, aciclovir

o Anti-flu or COVID-19 drugs
« TMP-SMZ
Antibiotics

e o & o o o

I:,

Laboratory tests

o Inflammatory indicators
hsCRP PCT, ferritin ~
Coagulation biomarkers /'
o D-dimer, APTT, PT
Complete blood count
o WBC, neutrophils, lymphocytes,
basophils, eosinophils, and monocytes
o Hematocrit (HCT), hemoglobin
Cardiac biomarkers
o BNP, CK-MB, cTnT
Kidney biomarkers
o Urea nitrogen (UN), creatinine, ‘
uric acid (UA)
Liver biomarkers
o Albumin, TBA, DBIL, ALT, '
GGT, ALF, LDH
Metabolic markers
o Triglyceride, cholesterol, HDL, LDL, VLDL
« Arterial blood gas: pH, PaO,, PaCO,, lactate
o Immunological detection
o Immunoglobulins (IgG, IgA, IgM)
o Complement (C3, C4)
o Interleukins
(IL-1B, IL-2, IL-4, IL-6, IL-8, IL-10)
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ICU patient
ID | Hospital | Admission number
Admission
e Source: medical/surgical/
emergency/other ICU
« Admission/discharge date

Optional

Difl%nocr);insned/sus ected ¢ Ly(;“ J&Eﬁe I;_L:\jt;;/ets
infection P . o CD3* T cell, CD3*CD4" T cell,
« Type of pneumonia: OV CD3*CD8" T cell, CD19* B cell,
CAP HAP VAP ’ CD3-CD16*CD56* NK cell i
« Etiology
_ E « Sputum/BALF culture ey *
Equipment | 4 L « Blood culture 1
« IMV, CRRT, ECMO —= « Respiratory virus screening =

Il o NGS
« Mode of ventilation: nasal

catheter, HFNC, NIMV, IMV o<
« Ventilator-derived

parameters: mode, PIP,

Vte, PEEP, FiO,, |:E, RR

Complications
Acute respiratory distress syndrome (ARDS)
‘ ‘ Pulmonary embolism (PE)

-~

| Medical imaaina 1 Invasive pulmonary fungal disease Ny

I . Chest X-rgy IC?T : Ventilator-associated pneumonia (VAP) 2

B o o o o e e m " Hospital-acquired pneumonia (HAP) > X
Assessment 35 Pneumothorax

(.}

Multi-drug resistant bacteria £
Acute cardiac ischemia (ACI) —
Acute kidney injury (AKI) G-test and GM-test

o SOFA score
o APACHE Il score

QOutcome

W
v
')




Progress in patient recruitment

g R
° \
38°N+ 4 Non-ZJ
Henan provincel ZJ 39.16%
1 60.84%
36°N - \
s N ~ - <
2 34°N- *
=
T Zhejiang province
—1 32°N-
Shaanxi province
ot
30°N- L
P &
| +
28°N-{ No. of paitent ‘+
10 20 30 40
105°E 110°E 115°E 120°E
(C) Longitude
0.03- 0.100- :
> >0.075- !
‘s 0.02- —— @ :
écb :\ée;.lig & ga 0.050- ' Median: 22.86
0.00-: - ' - 0.000- ' ' -
20 40 60 80 20 30 40
Age BMI

(B) Fanzuyh-

Hospital

FAHZUQC -
ZPH-
XPH-

SAHZU-
HPPH -
FHJ -

FAHZUCZ -
WCH-
FPHP-
TEH-

THZP-
LHTCM-
LPH-

/ Female

26.92%

Male
‘\ 73.08%

N s
-~ -
e TN
7 Without IMW,

/ 12.24%

I
1 IMV
\ 87.76%

\
!
/

\
1

/

7 ’2 .E%\ N

7 5.24%
Group / o\

CAP 24.13%
HAP 67.83% /

VAP \ /

Undefined N 4

1 ] 1 \ - ’ 1
10 20 30 40

Number of patient

Drinker 5.2%

11.2%

Non-drinker

83.6%

CRRT

19.23%

Without CRRT
80.77%

Unknown

1.4%

Unknown
Smoker

26.57%

Non-smoker
72.03%

ECMO
5.94%

Without ECMO
94.06%



Patient

Progress in patient recruitment
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Progress in biological sampling
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Organizations participating in MASS cohort
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Summary

( The MASS cohort comprises 2000 ICU patients with severe pneumonia, sourced
from 19 hospitals across 10 cities in 3 provinces.

d A wide array of samples including BALF, sputum, feces, and blood are longitudinally
collected throughout patients' ICU stays.

d The cohort study seeks to uncover the dynamics of lung and gut microbiomes and
their associations with severe pneumonia and host susceptibility, integrating deep
metagenomics and transcriptomics with detailed clinical data.
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