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Supplementary Table 1 — Study patient timelines.

Admission . ) i
(.j - 9 . . . S Nosocomial Infection . Progresslve
ID Diagnosis Timeline of Sample Collection and Antibiotics Mortality to day 30 Enterobacteriaceae
to day 30 ich
Category enrichment
I Ceftriaxone >
]
! Neuro BEE dr | d2 | d3 | d4 a5 | a6 1 a7 | Yes (day 4) No No
" " End of collection
(ICU DC)
s . lPiperacillin-tazobactam+vancomycin+micafungin Meropegm
epsis n +micafuggin
2 (CAP") CE I di | dz [ a3 | d4 | ds [ de [ _dg Yes (day 6) No No
" " " End of collection
B 1
3 Trauma T a9z ] s T 97 T o5 T o6 T o7 1 No Yes (day 5) n/a
" End of collection
(imminent death)
>
ICeﬁriaxone + metronidazole
B 1
4 Trauma 91 1 oz | 43 s a5 T a6 1 a7 | Yes (day 5) No Yes
" " End of collection
(Icu DC)
[ Ceftriaxone+Azithromycin " Ceftriaxone >
Sepsis 2 B
5 (CAP) a2 | d4 a1 ] dz | dz2 a4 ] ds a6 ] d7 | No No No
" " End of collection
(Icu DC)
i ]
6 Neuro a2 | a4 a1 1 dz 1 d3 1 d4 1 d5 1 d6 1 d7 | No No n/a
" End of collection
(ICU DC)
Meropenem + Vancomycin
_ I o
7 Sepsis 2 2 No Yes (day 4) No
(CAP) | d- I di | d2 | d3 | d4 I ds | de | d7 |
" " Death
Cefazolin + metronidazole
I >
1] ]
8 Trauma e 91 1 a2z | o3 | 97 T a5 56 1 o7 | No No Yes
" " End of collection
(ICU DC)
IPiperaciliin-tazobactam >
1
9 Trauma 0. 91 T oz 1 a3 1 97 T as 95 T a7 1 Yes (day 10) Yes (day 11) Yes
Al Al
End of collection




IAmoxiciIIin-cIavuIanate

[ |
10 Neuro a1 1 d2 1 d3 1 d4 1 d5 1 de a7 ] Yes (day 6) No No
' " End of collection
(ICu DC)
| 1 |
11 Neuro TR D 95 1 a2 1 a5 1 a5 T o 1 Yes (day 8) No n/a
" End of collection
[ | ]
12 Neuro 5T T a2 | o3 T 92 T o5 T o6 T o2 Yes (day 15) No No
" " " End of collection
|Piperacil|in-tazobactam »
B
13 Trauma 9T 1 a9z | a5 | 92 T o5 T o5 T 11 Yes (day 4) No Yes
" " End of collection
(ICU DC)
] B
14 Trauma I 91 1 oz | a5 1 94 T a5 1 a5 T o Yes (day 9) Yes (day 24) Yes
" " " End of collection
Sepsis I Ceftriaxone ’
] ]
15 (Pyelo- [<08f dr 1 dz | d3 1 d4 | ds5 | dé6 | dZ No No No
nephrms) " " End of collection
s . ICeﬂriaxone+Azithromycin Ceftriaxone >
epsis B 5
16 (CAP) di 1 d2 | da | d4 a5 1 d6 1| d7 | No No No
" ‘ End of collection
(ICU DC)
S . I Piperacillin-tazobactam-+Vancomycin Piperacillin-tazobactam Meropenem >
epsis n ¥
17 (CAP) e ST T a2 | o5 T 92 T o5 T o6 T o2 Yes (day 7) No Yes
" " " End of collection
o I
Sepsi HPiperacillin-tazobactam-+Vancomycin " Piperacillin-tazobactam v
epsis z 3
18 (CAP) Mosh o1 T a2 1 a3 1 o7 T o5 T o6 T o2 Yes (day 10) No No
" " End of collection
I Ceftriaxone+Azithromycin™ Ceftriaxone .
Sepsis
19 (CAP) I 34 I 35 I 36 I No No No

| d- i di | d2 | d3
lal Al

End of collection




v

I Meropenem
[ | ]
20 Trauma a1 1 d2 1 dz 1 d2 ] ds a6 | a7 Yes (day 3) No Yes
" " " End of collection
| 1 |
21 Neuro 51 1 o2 | a3 1 97 T a5 96 1 o7 Yes (day 23) No No
" " ggn?;e End of collection
IPiperaciIIin-tazobadam
[ | ]
22 Trauma 5T T a2 | o3 | 97 T o 55 T a2 Yes (day 6) No No
" " " End of collection
S X lCeftriaxone+MetronidazoIe .
epsis n n
23 (IA12) a2z 1 a- ar 1 dz | d3 1 d4 1 a5 a6 a7 No No No
" " End of collection
(Icu DC)
[ Ceftriaxone+Azithromycin Ceftriaxone >
Sepsis B
24 (CAP) G050 di_ 1 dz | T d4 | ds a6 | d7 | No No n/a
" End of collection
(ICU DC)
I
IPiperacilIin-tazobactam+Vancomycin v
Sepsis B B
25 SSTP d1i 1 d2 1 d3 1 d4 | ads a6 1 a7 | No No No
( ) .
" " End of collection
(ICU DC)
>
Sepsis |PiperaciIIin-tazobactam+Vancom)’cin Vancomycin v
] 1
26 (Bacter- a2 1 d4 a1 1 d2 | d3 1 d4 1 ds a6 1 fda7z | No No No
emia) " " End of collection
(ICuU DC)
o <
. IPiperaciIIin-tazobactam 'Ceﬂriaxone 'F’iperacillin-tazobacﬁm
o7 | Sepsis 2 2 Yes (day 6) No Yes
(CAP) | d2 [ d- di | d2 | d3 | d4 | ds5 dé | fd7 |
" " End of collection
(ICU DC)
s . IPiperacillin-tazobactam '
epsis 2 X
28 (Biliary) e 9T | a9z | a5 | 97 T o T ET; Yes (day 14) Yes (day 26) Yes
" " " End of collection
Medical B
29 (PE) T a5 96 T a7 ] Yes (day 3) Yes (day 4) n/a

I di |
A

d2 | [ da
Imminent Death




[ Ceftriaxone
Sepsis 2 B
30 (CKP) dz 1 d- dr | dz | d3g | d4 a5 ] ECEA No No No
" " End of collection
(ICU DC)
S . IPiperaciIIin-tazobactam+\,ancomycin Vancomycin+trimethoprim-sulfamethoxazole >
epsis a 3
31 (CAP) a2 | d- di 1 d2 | d3 d4 1 d5 1| de6 | dz No No Yes
" " ' End of collection
Medical I Meropenem >
eaica Tl ]
32 1 (remorhage) R I dr | dz | a3 | d4 | d5 | de I a7 | Yes (day 4) Yes (day 15) No
" " End of collection
(Icu De)
Sepsis lMeropenem .
H | I
33 (Sepsis T T a2 ] a7z T a5 | a6 1 o7 ] No Yes (day 5) n/a
"oS) Al |
Imminent Death
Medical
. ] ]
34 (cardlac T a2 | d4 a1 T 32 | 33 T 34 | 35 T 36 T a7 | No Yes (day 5) No
wrres? Al Al
Death
[ Ceftriaxone .
i L
35 Trauma | d- d1 | d2 | d3 | d4 | d5 | d6 | d7 | No No No
" " End of collection
(ICU DC)
Medical lPiperaciIIin-tazobactam .
. [ ] L
36 (cardiac 51 1 a9z 1 o3 1 a7 T o 56 1 o7 ] No Yes (day 5) No
arrest) " "
Death
s . B Piperacillin-tazobactam o
epsis x
37 (A1) d-osf di | d2 [ d3 | d4 | d5 | deé d7 | No No No
" " End of collection
(ICU DC)
S X [ Ceftriaxone + Clindamycin >
epsis . x
38 (CAP) e 9T | a9z | a5 | 97 T o5 T o6 T o2 Yes (day 8) No Yes
" " " End of collection
Medical
. [ 1 ]
39 (cardiac 91 1 oz 1 a3 1 92 T o 56 1 a7 | No Yes (day 5) Yes
wrres? Al Al

Death




»
w

[ Cefazolin

B ]
40 Neuro a1 1 dz 1 d3 1 44 1 a5 1 d6 1 dz Yes (day 5) No No
" " " End of collection
s . 1 Ceftriaxone Piperacillin-tazobactam
epsis L Ol
41 (CAP) a1 | a2 | a3 | 34 | a5 | 36 | a7 Yes (day 6) No No
" " " End of collection
42 Neuro o8 o1 | oz T a5 1 97 T a5 ] - 7 ] Yes (day 6) Yes (day 9) Yes
" " Cmeinent Death
S X lCeftriaxone+MetronidazoIe »
epsis B B
43 (SSTI) I 5T 9z | o5 1 9 T s T a7 | Yes (day 20) No Yes
" " End of collection
(ICU DC)
44 Neuro = o T o5 1 o7 T o5 T oo ] | Yes (day 7) Yes (day 17) Yes
I " " IEnd of collection
(ICU DC)
45 Trauma i d1 | d2 | d3 | d4 | d5 | d6 | d7 | Yes (day 9) No Yes
" " " End of collection
[ Piperaciliin-tazobactam v
]
46 Trauma 91 1 o2 | o3 1 97 T o5 1 a5 1 o2 Yes (day 4) No Yes
" " " End of collection
B ]
47 Neuro 5T T a2 | o5 T 9= T o T o5 T 1o No Yes (day 7) No
" " Death
S X l JPiperaciIIin-tazobactam+Vancomycin Piperacillin-tazobactam¥Vancomycin
epsis +micafungin
48 (CAP) ld-15]  d-1 i di | d2 | d3 | d4 | ds5 | de6 | i d7 | Yes (day 5) Yes (day 7) No
" " Death
B ]
49 Trauma 91 1 oz | o3 - a5 1 o6 1 a7 | No No No
" " End of collection
(ICU DC)




» I

o

1 Ceftriaxone+Vancomycin-+Ampicillin

" Ceftriaxone

" Meropenem-fluconazole

Sepsis - .
50 (bagterigl a1 1 d2 1 dz 1 d4 ] ds5 1 de | 4z No Yes (day 14) n/a
memngms) I" ' ' IEnd of collection
s . |Piperaci|lin-tazobactam 'Piperacillin-tazobactam+Vanc$1ycin
epsis n +micafungin »
51 (CAP) [ a- I a1 | d2 | d3 | d4 | d5 | de I a7 Yes (day 4) Yes (day 6) Yes
" " Death

'CAP, community-acquired pneumonia, 2lAl, intra-abdominal infection, 3SSTI, skin and soft tissue infection, “PE, pulmonary thromboembolism
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Supplementary Figure 1 — Fecal microbiota composition of ICU patients compared to age-matched healthy cohort
dataset from Dadkhah ef al.2® (A) PCoA of fecal microbiota composition calculated on the Bray-Curtis dissimilarity
distances at the ASV level, analyzed using a permutational analysis of variance (PERMANOVA). (B) Comparison of
Shannon index between healthy controls and ICU patients on Day 1 of admission. Dots are individual patients, central line
is median, box shows IQR, whiskers show range, statistical analysis by 2-sided Mann-Whitney test. P value as shown. (C)
Differential abundance of bacterial families between ICU patients on Day 1 and healthy controls was determined using
ANCOM-II, showing statistically significant families (Padj<0.1). (D) Relative abundance of Enterobacteriaceae in healthy
controls compared to ICU patients on day 1 of admission. Dots are individual patients, central line is median, box shows
IQR, whiskers show range, statistical analysis by Mann-Whitney test. P value as shown.
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Supplementary Figure 2 — Fecal microbiota in ICU patients with different admission diagnoses. (A) PCoA of fecal
microbiota composition calculated on the Bray-Curtis dissimilarity distances at the ASV level on Day 1 of ICU admission,
analyzed using a permutational analysis of variance (PERMANOVA) between admission diagnoses. (B,C,D) Comparison
of Shannon diversity between admission diagnoses on Days 1 (N=51), 3 (N=44), and 7 (N=15) of ICU admission. Dots are
individual patients, and bars show median values, error bars show interquartile range. Statistical comparisons were
performed using a Kruskal-Wallis test with post-hoc Tukey’s test. ns = non-significant.
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Supplementary Figure 3 — Systemic inflammatory response networks during critical illness. Correlation matrices of 40
inflammatory mediators in plasma collected from critically ill patients (N=51) on (A) day 1 of ICU admission (N=51), and
again from survivors who remained in the ICU on (B) day 3 (N=43), and (D) day 7 (N=15). Heatmaps show Spearman’s
correlation coefficients.
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Supplementary Figure 4 — Systemic inflammatory response dynamics in critically ill patients. Quantities of 15 key
inflammatory mediators measured in plasma samples from critically ill patients (N=51) sampled on day 1 of admission
(N=51), and again from survivors who remined in ICU on day 3 (N=43), and day 7 (N=15), compared to healthy volunteer
controls (N=13). Dots are individual patients, central line is median, box shows IQR, whiskers show range, statistical analysis
by Mann-Whitney test Statistical comparisons between healthy volunteers and ICU patients at each timepoint were performed
using a Kruskal-Wallis test, while pairwise comparisons of repeated measures across ICU patient-days were performed using
mixed linear regression model with post-hoc Tukey’s tests. P values as shown.
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Supplementary Figure 5 — Correlations between fecal microbiota composition and systemic inflammatory response
during critical illness. (A,B) Spearman correlations between plasma levels of SAA and (A) the relative abundance of
Enterobacteriaceae and (B) microbiota diversity (Shannon index) in ICU patients across all sampling timepoints. (C,D)
Spearman correlation between plasma concentration of CRP and (C) the relative abundance of Enterobacteriaceae and (D)
microbiota diversity (Shannon index) in ICU patients across all sampling timepoints. Dots show individual patient samples
(N=109 samples), regression (line) and 95% confidence intervals (shaded area) are shown. (E,F) Spearman’s correlation
coefficients were calculated between the 15 most abundant taxa in the fecal microbiota and the levels of inflammatory
mediators measured in plasma collected from critically ill patients on (A) ICU day 3 (N=43), and (B) day 7 (N=15).
Heatmaps show Spearman’s correlation coefficients.
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Supplementary Figure 6 — Correlations between fecal microbiota composition and cellular immune response during
critical illness. Spearman’s correlation coefficients were calculated between the 15 most abundant taxa in the fecal
microbiota and the quantity of all innate and adaptive immune cell populations identified by unsupervised clustering of

single cell mass cytometry data collected from critically ill patients on (A) day 3 of ICU admission (N=43) and (B) day 7
(N=15). Heatmaps show Spearman’s correlation coefficients.
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Supplementary Figure 7 — Sex disaggregated analyses of multi-omic datasets and outcomes of critically ill patients.
(A) PCoA of fecal microbiota composition calculated on the Bray-Curtis dissimilarity distances at the ASV level, analyzed
by PERMANOVA, (B) shannon index, and (C) relative abundance of Enterobacteriaceae between male (N=31) and female
(N=20) ICU patients on Day 1. Dots are individual patients, central line is median, box shows IQR, whiskers show range,
compared using a Mann-Whitney test. (D,E,F) Differential abundance analysis of cell counts of adaptive and innate
immune cell clusters in blood on Days 1, 3, and 7 of ICU admission identified by clustering of mass cytometry data between
male and female ICU patients. (G,H) NMDS ordination of (G) immune cell landscape in blood, and (H) the systemic
inflammatory mediator landscape in plasma across all sampling timepoints in male and female ICU patients. Statistical
comparisons were performed using PERMANOVA, each point is an individual patient-time point. To determine the
independent impact of biological sex, analyses in A and D-H were controlled for clinical co-variables that were
independently associated with immune cell composition (Supp Table 15). (I) Kaplan-Meier curve showing 30-day
nosocomial infection-free survival between males and females, analyzed by long-rank test. p values as shown.





