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eMethods 

Description of the French National Hospital Discharge Database (PMSI) 

The study, analysis and data extraction were approved by the French Data Protection Agency (CNIL, approval 

DE-2016–176). Informed consent is waived for the use of these anonymised secondary data, as mentioned in the 

Social Security Code, Article L161–28-1. All methods were performed in accordance CNIL regulations and with 

REporting of studies Conducted using Observational Routinely collected Data (RECORD) guideline. The SNDS 

(Système national des données de santé) essentially contains individual data used for billing and reimbursement 

of outpatients health care consumption (Données de Consommation Inter-Régimes: DCIR) and private and 

public hospital data (Programme de médicalisation des systèmes d’information: PMSI) by the Agence technique 

de l’information sur l’hospitalisation (ATIH)1. 

For acute-care facilities, PMSI data includes all discharge summaries of hospitalization and covers all hospital 

stays in publicly funded and private institutions including acute-care facilities (medicine, surgery or obstetrics 

units: MSO)1. For each stay, the diagnoses are coded with ICD-10-codes as primary diagnosis (PD: condition 

requiring hospitalization), related diagnosis (RD: adds information to PD) and significant associated diagnosis 

(SAD: complications and co-morbidities potentially affecting the course or cost of hospitalization). While PD 

and RD are unique for each stay, several SAD can be attributed per stay. Additional information is available 

about the patients, such as sex or age and about the hospital stays as entry and exit date, admission source, 

hospital discharge or medical procedures. 

Regarding mortality, in-hospital mortality was calculated based on the data of PMSI and 30 and 90-days 

mortality was calculated based on death records of the beneficiaries in the DCIR. 

Recommendations about coding practices are regularly published by the ATIH. Recommendations on coding 

practices for sepsis were published in 2014 especially concerning the use of R65.1 and R57.2 ICD-10 codes 

combined with infection codes in order to better identify organ dysfunction and septic shock2. Further 

recommendations about coding practices for sepsis were updated in 20213. 
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Assessment of the proportion of sepsis cases of presumed fungal and viral etiology 

Since the database analyzed in this study included only infections of presumed bacterial etiology, the EGB 

(Generalist sample of beneficiaries), a sample representative of the beneficiaries of the health insurance for 

which INSERM has a permanent access, was used to estimate the proportion of sepsis of viral or fungal 

etiologies among all sepsis cases. The breakdown per sex and age class is similar to that of the overall 

population. The data were available from 2015 to 2018 and were used to estimate the overall number of sepsis 

cases and the percentage of sepsis cases of presumed fungal and viral etiology. The percentage of sepsis cases of 

presumed fungal and viral etiology (without associated sepsis of presumed bacterial etiology) was assessed for 

each year and for all the study period. Sepsis of presumed fungal or viral etiology were identified by explicit 

sepsis codes and implicit sepsis codes (eTable 1). 

Methodology to define the site of infection 

First, the site of infection was identified based on the list of specific ICD-10 codes used by Opatowski et al. in 

Supplementary Table S14. The sites of infection included: Bones and joints, Ears, nose and throat, Eyes, 

Gastrointestinal and abdomen, Heart and mediastinum, Lower respiratory tract, Medical devices, Nervous 

system, Newborn, Pregnancy, Skin and soft tissues, Urinary and genital tracts, Multiple sites and Unknown site. 

(mainly represented by primary bacteremia).  

As, the ICD-10 codes for infection could be coded as PD, RD or SAD and multiple site locations were found for 

part of the patients, a “Two steps” recoding method was used to identify the main site of infection: 

FIRST STEP 

• When the medical device could be identified as located in the urinary tract, heart or bones and joints, 

the site of the medical device was prioritized over the medical device. Therefore, « medical devices » 

sites only include medical devices of unknown location. 

• When an infection site (associated or not to an infection on medical device on the same site) and an 

infection of unknown location were identified, the infection site was prioritized over the unknown 

location and considered as the single site of infection. When medical devices of unknown location and 

an infection of unknown location were identified, the medical device was considered as the single site 

of infection. As a result, “unknown” site only included primary bacteremia or few unidentified sites of 

infection not located on a medical device. 
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SECOND STEP 

• For the remaining stays with multiple infection sites after the first step, the PD was used to identify a 

single site. In cases where an ICD-10 code of explicit sepsis was found in PD (except if the PD was an 

infection with unknown location), this ICD-10 code was used to identify a single site of infection.  

• After these different steps process, if a single site of infection could not be identified, the patient was 

classified as having multiple infection sites. 

 

Definition of the variables 

Variables Sub-categories 

Gender Male, Female 

Age <1, 1-5, 6-15, 16-25, 26-35, 36-45, 46-55, 56-65, 66-75, 75-85, >85 

Charlson Index  0, 1-2, 3-4, ≥5 based on the classification of Quan et al. (2011)5 

Selection code Explicit sepsis case, Implicit sepsis case (see eTable 1) 

In-hospital death Dead, Alive 

Septic shock 

Yes: ICD-10 code R57.2, R57.8 as primary diagnosis, related diagnosis or 

significant associated diagnosis, No: No ICD-10 code R57.2, R57.8 as 

primary diagnosis, related diagnosis or significant associated diagnosis 

Intensive care unit (ICU) admission 

Yes: recorded in one of the following medical unit: Intensive care unit (ICU), 

Pediatric ICU, Neonatal ICU, Other ICU, Coronary care unit, Neuro-

intensive care; No: not recorded in one of the above listed units 
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Admission source 

  Acute care: From a short hospital stay in medicine, surgery or obstetrics 

ward, after a transfer for or after a medical procedure or from psychiatry 

unit; Long term care: From follow-up and rehabilitation care unit or from 

long term care unit or home care; Home. 

Hospital discharge 

  Acue care: To a short hospital stay in medicine, surgery or obstetrics units 

(included after a transfer for or after a medical procedure or from psychiatry 

unit); Long term care: To follow-up and rehabilitation care unit or from long 

term care unit or home care; Home; Death. 

Length of stay (days) 
 As Date of discharge - date of admission, further stratified in 4 groups 

<7days, 7-14 days, 15-30 days, >30 days 

Infection site 

Lower respiratory tract, Urinary and genital tracts, Abdomen and digestive 

tract, Heart and mediastinum, Skin and soft tissues, Associated with medical 

device, Newborn infections, Bones and joints, Nervous system, Ears nose and 

throat, Infections during pregnancy, Eyes, Multiple site, unknown (Sepsis 

without primary site identified: primary bacteremia or sepsis with no 

infection site recorded). See methodology for site identification in eMethods. 
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eTable 1. ICD-10 codes used to identify sepsis of presumed bacterial, viral and fungal etiology according to type of selection 

Explicit sepsis codesa,b,d Implicit sepsis b,c,d 

Infection codesa 1st associated 
condition  

2nd associated condition  

Sepsis of presumed bacterial etiology   

A02.1, A40.0-A40.9, A41.0-
A41.9, A48.0, A48.3, O85, 
O88.3, P36.00, P36.10, P36.20, 
P36.30, P36.40, P36.50, P36.80, 
P36.90, R57.2, R57.8, R65.1 

A04.0-A04.9, A39.0-A39.9, G00.0-
G00.9, I33.0, J06.8, J13, J14, J15.0-
J15.9, J16.0-J16.8, J18.0-J18.9, J86.9, 
K65.0, K65.9, K81.0, K83.0, L02.2, 
L08.9, M00.0-M00.99, M46.20-M46.29, 
M60.00-M60.09, M86.00-M86.09, 
M86.90-M86.99, N13.6, N39.0, P00.2, 
T79.3, T80.2, T81.1, T81.4, T82.7, T84.5, 
T85.7 

ICU admission 
  

ICD-10 codes for organ dysfunction: A483, D65, D689, 
D695, D696, D762, E86, E872, F05.0-F05.9, F09, I460, 
G934, I469, I950, I959, J80, J81, J952, J969, K72.0, 
K72.9, N08.0, N08.8, N16.0, N17.0-N17.9, N19, R09.2, 
R17.0-17.9, R34, R40.0-R40.28, R39.2, R41.0, R41.8, 
R55, R57.1, R57.9 
 
CCAM codes for organ support: EQLF003, EQLF002, 
EQMF002, DKMD001, DKMD002, FELF003, GLLP004, 
GLLD003, GLLD012, GLLD008, GLLD004, GLLD015, 
JVJB002, JVJF002, JVJF003, JVJF005, JVJF006, 
JVJF007 

Sepsis of presumed viral or fungal etiology  

B00.7, B37.7, B44.7, B45.7, 
B46.4, B50.8 

A86, A87.0-A87.9, A91, A92.0-A92.9, 
A94, A96.0-A96.9, A98.0-A98.9, A99, 
B009, B01.1-B01.9, B17.9, B25.0-B25.9, 
B27.0-B27.9, B33.4, B34.1, B38.0-
B38.9, B39.0-B39.9, B40.0-B40.9, 
B44.0-B44.6, B44.8, B44.9, B45.0-
B45.6, B45.8, B45.9, B47.8, B49, B50.0-
B50.9, B58.0-B58.9, B59, B78.7, J09, 
J10.0-J10.8, J11.0-J11.8, J12.0-J12.9, 
U04.9 

ICU admission 
  

ICD-10 codes for organ dysfunction: A483, D65, D689, 
D695, D696, D762, E86, E872, F05.0-F05.9, F09, I460, 
G934, I469, I950, I959, J80, J81, J952, J969, K72.0, 
K72.9, N08.0, N08.8, N16.0, N17.0-N17.9, N19, R09.2, 
R17.0-17.9, R34, R40.0-R40.28, R39.2, R41.0, R41.8, 
R55, R57.1, R57.9 
 
CCAM codes for organ support: EQLF003, EQLF002, 
EQMF002, DKMD001, DKMD002, FELF003, GLLP004, 
GLLD003, GLLD012, GLLD008, GLLD004, GLLD015, 
JVJF003, JVJF002, JVJF005, JVJB002, JVJF006, 
JVJF007 

a One of the ICD-10 code as primary diagnosis (PD: condition requiring hospitalization), related diagnosis (RD: adds information to PD) or significant associated diagnosis (SAD: complications and co-
morbidities potentially affecting the course or cost of hospitalization) 
.b Sepsis = explicit sepsis + implicit sepsis 
c Implicit sepsis= ICD-10 code of infection + ICU admission (Intensive care unit (ICU), Pediatric ICU, Neonatal ICU, Other ICU, Coronary care unit, Neuro-intensive care) + organ dysfunction/support 
d Stays shorter than 24h hours without death were excluded from our selection 
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eTable 2. Distribution of infection sites (reported as % of sepsis cases) recorded in 
patients hospitalized with sepsis of presumed bacterial etiology in metropolitan 
France between 2015 and 2019 

 

Sitesa 

%     

Year     

2015 2016  2017 2018 2019 

Unknownb 21.7 21.3 20.7 20.4 20.2 

Multiple sites 19.9 20.2 20.6 21.2 21.3 

Lower respiratory tract 21.4 20.6 20.2 19.9 19.6 

Urinary and genital tracts 13.2 14.2 14.6 14.7 15.0 

Gastrointestinal and abdomen 5.8 6.0 5.9 6.0 6.0 

Heart and mediastinum 4.6 4.8 4.8 5.0 5.1 

Skin and soft tissues 4.6 4.6 4.5 4.5 4.6 

Medical devicesc 3.7 3.1 2.8 2.6 2.3 

Newborn 2.9 2.9 3.1 3.2 3.2 

Bones and joints 1.6 1.7 1.9 2.0 2.0 

Nervous system 0.5 0.5 0.5 0.5 0.5 

Ears, nose and throat 0.2 0.2 0.3 0.2 0.2 

Pregnancy 0.1 0.1 0.1 0.1 0.1 

Eyes 0.0 0.0 0.0 0.0 0.0 
a Based on the classification of the infection site detailed in Supplementary file 

b Sepsis without primary site identified (88% primary bacteremia and 12% sepsis with no infection site recorded) 

c Medical devices of unknown location. When the location of the medical could be identified, the site of the medical device was 
prioritized 

 

 

 

eTable 3. Primary and secondary bacteremia (reported as % of sepsis cases) in 
patients hospitalized with sepsis of presumed bacterial etiology in metropolitan 
France between 2015 and 2019 

Bacteremiaa 

%     

Year     

2015  2016 2017 2018 2019 

Primary bacteremiab  19.2 18.9 18.3 18.0 17.7 
Secondary bacteremiac 53.2 55.3 56.8 58.1 58.8 
No bacteremia 27.6 25.8 24.8 24.0 23.5 

 a Defined by ICD-10 codes: A40, A41, R57, R65.0, R65.1 

b Bacteremia without other infection site identified  

c Bacteremia with another infection site identified 
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eTable 4. Yearly number of hospital stays (reported as % of sepsis cases) for 
patients hospitalized with sepsis of presumed bacterial etiology in metropolitan 
France between 2015 and 2019 

 

Number of stay 

%     

Year     

2015 2016 2017 2018 2019 

1 91.6 90.6 90.3 90.2 90.0 

2 7.0 7.8 8.0 8.0 8.2 

>2 1.4 1.7 1.8 1.7 1.8 

 

 

eTable 5. Description of all hospital stays for sepsis of presumed bacterial etiology in 
metropolitan France between 2015 and 2019 

Variables 

N (%)     

Year     

2015  
(N=250 642) 

2016  
(N=270 013) 

2017 
(N=281 882) 

2018  
(N=296 460) 

2019 
 (N=300 925) 

Admission source               

Home 218497 (87.2) 230057 (85.2) 239568 (85.0) 252447 (85.2) 256079 (85.1) 

Acute care a 26459 (10.6) 34048 (12.6) 36165 (12.8) 37526 (12.7) 38344 (12.7) 

Long term care b 5686 (2.3) 5908 (2.2) 6149 (2.2) 6487 (2.2) 6502 (2.2) 

Length of stay (days)                

<7 61364 (24.5) 69278 (25.7) 72622 (25.8) 77430 (26.1) 79094 (26.3) 

7-14 72757 (29.0) 79888 (29.6) 85214 (30.2) 90597 (30.6) 92597 (30.8) 

15-30 69629 (27.8) 73810 (27.3) 76882 (27.3) 80359 (27.1) 81094 (27.0) 

>30 46892 (18.7) 47037 (17.4) 47164 (16.7) 48074 (16.2) 48140 (16.0) 

Septic shock c                    

Yes 56441 (22.5) 57152 (21.2) 59356 (21.1) 61534 (20.8) 62290 (20.7) 

No 194201 (77.5) 212861 (78.9) 222526 (78.9) 234926 (79.2) 238635 (79.3) 

ICU admission d      

Yes 146153 (58.3) 152065 (56.3) 155784 (55.3) 161631 (54.5) 161761 (53.8) 

No 104489 (41.7) 117948 (43.7) 126098 (44.7) 134829 (45.5) 139164 (46.3) 

Hospital discharge        

Home 118601 (47.3) 127525 (47.2) 133574 (47.4) 143340 (48.4) 146239 (48.6) 

Acute care a 37903 (15.1) 44798 (16.6) 47526 (16.9) 48651 (16.4) 48945 (16.3) 

Long term care b 37010 (14.8) 39542 (14.6) 41126 (14.6) 43039 (14.5) 44128 (14.7) 

Death 57128 (22.8) 58148 (21.5) 59656 (21.2) 61430 (20.7) 61613 (20.5) 

 

a Acute care unit in medicine, surgery or obstetrics or psychiatry unit 

b Follow-up and rehabilitation care unit, long-term care unit or home care   

c ICD-10 code R57.2, R57.8 as primary diagnosis, related diagnosis or significant associated diagnosis 

d Including implicit sepsis for which ICU admission is part of the selection criteria  
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eTable 6. In-hospital mortality (reported as % of sepsis cases) by age class, 
Charlson index, according to the presence/absence of septic shock, ICU admission, 
type of selection and 30 and 90-day mortality for patients hospitalized with sepsis of 
presumed bacterial in metropolitan France between 2015 and 2019 

Variables 

%     

Year     

2015 2016 2017 2018 2019 

In-hospital mortality 25.7 24.6 24.3 23.7 23.6 

30-day mortality 24.8 24.0 23.9 23.4 23.2 

90-day mortality 32.6 31.7 31.4 30.9 30.7 

In-hospital mortality according to age class 

<1 5.0 5.2 5.8 6.1 5.8 

1-15 5.1 4.1 4.2 4.6 3.9 

16-30 6.3 6.0 6.3 6.2 5.8 

31-45 11.5 11.0 11.0 10.7 11.2 

46-55 19.3 18.2 17.7 17.2 17.5 

56-65 23.6 23.0 22.3 21.9 21.4 

66-75 26.3 25.3 24.7 24.5 24.4 

76-85 32.0 30.2 29.6 28.7 28.1 

>85 39.5 36.6 35.5 34.5 33.9 

In-hospital mortality according to Charlson index 

0 18.1 17.0 16.8 16.4 16.0 

1-2 25.8 24.6 23.9 23.2 23.1 

3-4 31.5 30.0 29.7 29.0 28.8 

>5 39.1 38.5 38.3 38.2 38.3 

In-hospital mortality according to the presence or absence of septic shock 

Shock 52.1 48.5 51.3 50.6 49.5 

No shock 18.0 17.4 17.0 16.7 16.8 

In-hospital mortality according to ICU admission 
ICU 27.5 26.8 26.7 26.3 26.2 

No ICU 23.0 21.7 21.2 20.7 20.4 

In-hospital mortality according to type of selection 

Explicit sepsis 28.5 27.1 26.6 26 25.5 

Implicit sepsis 16.6 16.1 15.9 15.3 15.9 
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eTable 7. Adjusted odds ratio (ORa) for in-hospital mortality, 30 and 90-day mortality 
for patients hospitalized with sepsis of presumed bacterial in metropolitan France 
between 2015 and 2019: multivariate logistic regression 

 
ORa[95% CI]   

  

In-hospital 
mortality 

30-days mortality 30-days mortality 

Sexe (ref=men) 0.96[0.95 - 0.97] 0.97[0.96 - 0.98] 0.95[0.95 - 0.96] 

Age (ref=16-30)    
<1 1.45[1.36 - 1.56] 1.44[1.35 - 1.55] 1.43[1.34 - 1.52] 

1-15 0.73[0.68 - 0.79] 0.76[0.70 - 0.82] 0.74[0.69 - 0.80] 

31-45 1.59[1.51 - 1.68] 1.63[1.54 - 1.71] 1.60[1.53 - 1.68] 

46-55 2.36[2.25 - 2.48] 2.44[2.32 - 2.56] 2.37[2.27 - 2.48] 

56-65 3.01[2.88 - 3.16] 3.09[2.95 - 3.24] 3.10[2.97 - 3.24] 

66-75 3.76[3.59 - 3.94] 3.90[3.72 - 4.09] 3.98[3.82 - 4.16] 

76-85 5.51[5.26 - 5.77] 5.96[5.68 - 6.24] 6.17[5.91 - 6.43] 

>85 8.53[8.14 - 8.94] 10.27[9.80 - 10.77] 10.79[10.34 - 11.26] 

Charlson (ref=0)    

1-2 1.28[1.26 - 1.29] 1.22[1.20 - 1.23] 1.43[1.41 - 1.44] 

3-4 1.52[1.50 - 1.55] 1.38[1.36 - 1.40] 1.75[1.73 - 1.78] 

 >=5 3.06[3.02 - 3.11] 2.67[2.64 - 2.71] 4.70[4.64 - 4.76] 

     

Septic shock (ref=no)  5.09[5.04 - 5.15] 4.38[4.34 - 4.43] 3.89[3.85 - 3.93] 

Site (ref=lower respiratory tract)    

Gastrointestinal and abdomen 0.57[0.55 - 0.58] 0.57[0.55 - 0.58] 0.59[0.58 - 0.61] 

primary bacteremia 1.09[1.07 - 1.10] 1.17[1.16 - 1.19] 1.17[1.16 - 1.19] 

Bones and joints 0.42[0.40 - 0.44] 0.37[0.35 - 0.39] 0.44[0.42 - 0.46] 

Ears, nose, throat 0.31[0.27 - 0.37] 0.37[0.32 - 0.43] 0.39[0.34 - 0.45] 

Eyes 0.85[0.56 - 1.30] 0.95[0.63 - 1.43] 1.04[0.71 - 1.52] 

Heart and mediastinum 0.60[0.58 - 0.61] 0.59[0.58 - 0.61] 0.73[0.72 - 0.75] 

multiple sites 0.67[0.66 - 0.67] 0.50[0.49 - 0.51] 0.70[0.69 - 0.71] 

Medical devices 0.44[0.42 - 0.45] 0.46[0.44 - 0.47] 0.54[0.53 - 0.56] 

Nervous system 1.08[1.00 - 1.16] 1.04[0.97 - 1.12] 1.02[0.95 - 1.09] 

Newborn 0.57[0.53 - 0.62] 0.85[0.80 - 0.91] 0.80[0.75 - 0.85] 

Pregancy 0.07[0.04 - 0.14] 0.14[0.09 - 0.23] 0.12[0.08 - 0.20] 

Skin and soft tissues 0.98[0.96 - 1.01] 0.96[0.94 - 0.98] 1.11[1.09 - 1.13] 

Urinary and genital tracts 0.31[0.30 - 0.32] 0.34[0.34 - 0.35] 0.39[0.38 - 0.39] 

unknown 0.96[0.93 - 0.99] 1.13[1.10 - 1.16] 1.01[0.98 - 1.04] 

Year (ref=2015)*    
2016 0.96[0.95 - 0.98] 0.98[0.96 - 0.99] 0.97[0.96 - 0.99] 

2017 0.93[0.92 - 0.95] 0.96[0.95 - 0.98] 0.94[0.93 - 0.96] 

2018 0.92[0.90 - 0.93] 0.95[0.94 - 0.97] 0.93[0.92 - 0.94] 

2019 0.90[0.89 - 0.92] 0.94[0.92 - 0.95] 0.92[0.91 - 0.93] 

P-value for trend* <0.001 <0.001 <0.001 
* Cochran-Armitage test 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-058205:e058205. 12 2023;BMJ Open, et al. Pandolfi F



References 

1.  Tuppin P, Rudant J, Constantinou P, et al. Value of a national administrative database to guide public 

decisions: From the système national d’information interrégimes de l’Assurance Maladie (SNIIRAM) to the 

système national des données de santé (SNDS) in France. Rev Epidemiol Sante Publique. 2017;65 Suppl 

4:S149-S167. doi:10.1016/j.respe.2017.05.004 

2.  ATIH. Fascicule de Codage pour Le PMSI : Maladies infectieuses (Instruction for PMSI coding practices: 

Infectious diseases). Published online 2014. http://www.departement-information-medicale.com/wp-

content/uploads/2014/12/fascicule_codage_mal_infect_2014.pdf 

3.  ATIH. Fascicule de Codage pour Le PMSI : Maladies infectieuses (Instruction for PMSI coding practices: 

Infectious diseases). Published online 

2021.https://www.atih.sante.fr/sites/default/files/public/content/1288/fascicule_atih_codage_mal_infectieus

es_v2021_0.pdf 

4.  Opatowski M, Tuppin P, Cosker K, et al. Hospitalisations with infections related to antimicrobial-resistant 

bacteria from the French nationwide hospital discharge database, 2016. Epidemiol Infect. 2019;147:e144. 

doi:10.1017/S0950268819000402 

5.  Quan H, Li B, Couris CM, et al. Updating and validating the Charlson comorbidity index and score for risk 

adjustment in hospital discharge abstracts using data from 6 countries. Am J Epidemiol. 2011;173(6):676-

682. doi:10.1093/aje/kwq433 

 

BMJ Publishing Group Limited (BMJ) disclaims all liability and responsibility arising from any reliance
Supplemental material placed on this supplemental material which has been supplied by the author(s) BMJ Open

 doi: 10.1136/bmjopen-2021-058205:e058205. 12 2023;BMJ Open, et al. Pandolfi F


