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Data
Policy information about availability of data

All manuscripts must include a data availability statement. This statement should provide the following information, where applicable:

- Accession codes, unique identifiers, or web links for publicly available datasets
- A list of figures that have associated raw data
- A description of any restrictions on data availability
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Data supporting the findings of this study are available within the paper and its Supplementary Information file. Data underlying Figures 1-5 and Supplementary
Figures 1-15 are provided as a Source Data file. 16S rRNA and shotgun metagenomic sequence data generated and analyzed in this study have been deposited in the
NCBI Sequence Read Archive with the accession code PRJNA685914. Human reads were identified and removed prior to shotgun metagenomics data upload. All
other data generated in this study are available from the corresponding author upon reasonable requests. Raw data from Vincent et. al. utilized as a validation
cohort in this study was kindly provided by Prof. Amee Manges (University of British Columbia, Vancouver, Canada). The following public databases were utilized for
analysis in this manuscript: SILVA v.119 (https://mothur.org/wiki/silva_reference_files/), Ribosomal Database Project (RDP, https://mothur.org/wiki/
rdp_reference_files/) v.16.

No samples were collected in this study. Sample collection was conducted as part of the prospective, observational trial (ClinicalTrial.gov:
NCT02896244) described in van Werkhoven et. al. in a back-to-back manuscript (tracing number: NCOMMS-20-23164). A total number of
1007 patients were included in the clinical trial, of which 1002 patients provided (paired) samples. In this 16S-based metagenomics study,
fecal samples from 945 patients were available and analyzed at D1 (pre-antibiotic baseline sample) and from 737 patients at D6 (post-
antibiotic treatment). In addition, stool samples collected at the occurrence of the first diarrheal episode were available and analyzed for 32
patients.

In endpoint-specific analyses (CDI versus AAD versus no diarrhea), patients without a recorded clinical endpoint were excluded. For
assessment of antibiotic impact, patients not providing paired samples were excluded. For analysis of stools, only patients providing a third
(stool) sample at the time of first diarrheal episode were included/analyzed.

To ensure accuracy and reproducibility of study results, 3 positive controls in the form of biological (patient) samples [to control for batch
dependencies], pure C. difficile DNA, and mock communities (HM–783D, https://www.beiresources.org/) were included in all sequencing
batches together with negative PCR and DNA extraction controls. Only successfully amplified samples were taken further for sequencing. For
complete patient/sample overview, see Figure 1.

Observational study, no randomization necessary.

Blinding not possible for condition-based analysis conducted in this manuscript.
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Human research participants
Policy information about studies involving human research participants

Population characteristics

Recruitment

Ethics oversight

Note that full information on the approval of the study protocol must also be provided in the manuscript.

Clinical data
Policy information about clinical studies

All manuscripts should comply with the ICMJEguidelines for publication of clinical research and a completedCONSORT checklist must be included with all submissions.

Clinical trial registration

Study protocol

Total number of patients 945, Age (median [IQR]) 70 [61–79], Male gender 557 (58.9%), Myocardial infarction 78 (8.25%),
Congestive heart failure 134 (14.2%), Peripheral vascular disease 143 (15.1%), Cerebrovascular disease 81 (8.57%), COPD 144
(15.2%), Connective tissue disease 53 (5.61%), Peptic ulcer disease 50 (5.29%), Diabetes mellitus 268 (28.4%), Moderate to
severe chronic kidney disease 127 (13.4%), Hemiplegia 16 (1.69%), Leukemia 55 (5.82%), Malignant lymphoma 68 (7.20%),
Solid tumor 208 (22.0%), Liver disease 88 (9.31%), AIDS 10 (1.06%), Intestinal obstruction 5 (0.53%), Inflammatory bowel
disease 14 (1.48%), Other non-specified comorbidities 538 (56.9%), Has history of CDI 14 (1.48%), Developed CDI within study
period 14 (1.48%), Developed AAD within study period 64 (6.77%)

No patients were recruited in this study.

The study protocol was approved by a central ethics review board in each country and/or the local institutional review boards
of each hospital, in accordance with the local regulations. All study participants provided written informed consent for 16S-
based metagenomic analysis of fecal samples prior to any study-related activities.

Ethical committees:

Netherlands: local medical ethics committee approval

• UMC Utrecht

Germany: local medical ethics committee approvals

• UKK Uniklinik Köln

• Universitätsklinikum Heidelberg (KLIPPS)

• Jena University Hospital

• UK-SH (UZL) Universitätsklinikum Schleswig-Holstein, Campus Lübeck

• Klinikum der Universität München

• Universitätsklinikum Leibzig

• University of Aachen

• Universitatsklinikum Essen

Greece: local medical ethics committee approvals

• University Hospital of Heraklion

• Laiko General Hospital

• Attikon University General Hospital

• Evangelismos General Hospital of Athens

• Ippokrateio General Hospital of Athens

Spain: Central approvals:

• Comité Coordinador de Ética de la Investigación Biomédica de Andalucía

• Dirección General de Inspección y Ordenación CONSEJERÍA DE SANIDAD Comunidad de Madrid

• Local medical ethics committee approvals

• Hospital Universitari de Bellvitge

• Hospital Universitario 12 de Octubre

• Hospital Universitario Gregorio Marañon

• Hospital Universitario Ramon y Cajal

• Hospital Universitario Virgen Macarena

• Hospital Universitari Vall d'Hebrón

• Servicio Andaluz de Salud- Reina Sofia University Hospital

Romania: Central approval:

• Ministry of Health, National Agency for Medicines and Medical Devices

• Local medical ethics committee approvals

• Infectious and Tropical Diseases Hospital “Dr. Victor Babes”

• Clinical Hospital Of Infectious Diseases Of Iasi

• The National Institute of Infectious Diseases Matei Bals

• Cluj Napoca Infectious disease Clinical Hospital

• Oncology Institute Ion Chiricuta

France: Central approvals:

• ANSM (Agance nationale de sécurité du médicament et des produits de santé)

• Comite de protection des personnes du Sud-Ouest et outre-mer IV, Limoges

ClinicalTrials.gov: NCT02896244

The study protocol has been provided as a supplemental file.




