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Supplementary Appendix A – initial search strategy 21 May 2020 
 
PubMed 21 May 2020 
 
(((((nontyph* OR non-typh* OR "iNTS" OR "salmonella group" OR "salmonellosis" OR 
typhimurium OR enteritidis OR (salmonella AND Heidelberg) OR (salmonella AND Dublin) 
OR (salmonella AND Choleraesuis) OR (salmonella AND Newport) OR (salmonella AND 
Virchow) OR (salmonella AND Concord) OR (salmonella AND Brancaster) OR (salmonella 
AND freetown) OR (salmonella AND "Infantis") OR (salmonella AND Isangi))))) AND 
((mortality OR "morbidity"[All Fields] OR "morbidity"[MeSH Terms] OR died or fatal* or 
complicat* or meningitis or arthritis or abscess or pneumon* or shock or relapse or recurr* or 
splen*))) NOT (("Animals, Wild"[MeSH Terms] OR cell OR mouse OR rat OR rodent* OR bat 
OR bats OR cattle)) AND (hasabstract[text] AND Humans[Mesh]) 
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Web of Science 21 May 2020 
(TS=(mortality  OR morbidity  OR death  OR died or fatal* or complicat* or meningitis or 
arthritis or abscess or pneumon* or shock or relapse or recurr* or splen*))  AND 
(TS=(nontyph*  OR non-typh*  OR "iNTS"  OR "salmonella group"  OR "salmonellosis"  OR 
typhimurium  OR enteritidis)  OR TS=(salmonella  AND Heidelberg)  OR TS=(salmonella  
AND Dublin)  OR TS=(salmonella  AND Choleraesuis)  OR TS=(salmonella  AND Newport)  
OR TS=(salmonella  AND Virchow)  OR TS=(salmonella  AND Concord)  OR 
TS=(salmonella  AND Brancaster)  OR TS=(salmonella  AND "freetown")  OR 
TS=(salmonella  AND "Infantis")  OR TS=(salmonella  AND Isangi))  NOT (TS=(extract*  OR 
carcass*  OR cell  OR mouse  OR rat  OR rodent*  OR bat  OR bats  OR cattle)) 
Refined by: [excluding] RESEARCH AREAS: ( GENETICS HEREDITY OR VETERINARY 
SCIENCES OR ZOOLOGY OR ENDOCRINOLOGY METABOLISM OR MATHEMATICS OR 
PLANT SCIENCES OR BUSINESS ECONOMICS OR DERMATOLOGY OR BIOPHYSICS 
OR MATHEMATICAL COMPUTATIONAL BIOLOGY OR ENGINEERING OR COMPUTER 
SCIENCE OR MARINE FRESHWATER BIOLOGY OR MATERIALS SCIENCE OR 
BIODIVERSITY CONSERVATION OR PHYSICS OR METEOROLOGY ATMOSPHERIC 
SCIENCES OR ANTHROPOLOGY OR GOVERNMENT LAW OR LEGAL MEDICINE OR 
EDUCATION EDUCATIONAL RESEARCH OR SUBSTANCE ABUSE OR PSYCHIATRY 
OR POLYMER SCIENCE OR HISTORY OR ELECTROCHEMISTRY OR FORESTRY OR 
SPORT SCIENCES OR FISHERIES OR GEOGRAPHY OR PUBLIC ADMINISTRATION OR 
ENERGY FUELS OR INTERNATIONAL RELATIONS ) AND [excluding] DOCUMENT 
TYPES: ( ABSTRACT OR LETTER OR MEETING OR EDITORIAL OR BOOK OR PATENT 
OR NEWS OR REPORT ) 
Databases= WOS, BCI, CCC, INSPEC, MEDLINE, SCIELO Timespan=All years 
Search language=Auto 
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Embase Classic+Embase (1947 to 2020 May 21) + Ovid MEDLINE and Epub Ahead of 
Print, In-Process & Other Non-Indexed Citations,  
Daily and Versions (1946 to May 21, 2020) 
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Supplementary Appendix B – updated search strategy 4 June 2021 
 
PubMed 4 June 2021 
  
Search: (((((nontyph* OR non-typh* OR "iNTS" OR "salmonella group" OR "salmonellosis" 
OR typhimurium OR enteritidis OR (salmonella AND Heidelberg) OR (salmonella AND 
Dublin) OR (salmonella AND Choleraesuis) OR (salmonella AND Newport) OR (salmonella 
AND Virchow) OR (salmonella AND Concord) OR (salmonella AND Brancaster) OR 
(salmonella AND freetown) OR (salmonella AND "Infantis") OR (salmonella AND Isangi))))) 
AND ((mortality OR "morbidity"[All Fields] OR "morbidity"[MeSH Terms] OR died OR fatal* 
OR complicat* OR meningitis OR arthritis OR abscess OR pneumon* OR shock OR relapse 
OR recurr* OR splen*))) NOT (("Animals, Wild"[MeSH Terms] OR cell OR mouse OR rat OR 
rodent* OR bat OR bats OR cattle)) AND (hasabstract[text] AND Humans[Mesh]) AND 
"2020/05/20 19:29":"2021/06/03 20:15"[Date - MeSH] 
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Web of Science 4 June 2020 
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Embase Classic+Embase (1947 to 2020 May 21) + Ovid MEDLINE and Epub Ahead of 
Print, In-Process, In-Data-Review & Other Non-Indexed Citations, Daily and Versions 
(2020 to June 4, 2021) 
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Supplementary Appendix C - iNTS mortality systematic review data abstraction 
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1.

Mark only one oval.

Christian Marchello

Megan Birkhold

John Crump

2.

3.

4.

Skip to question 5

Study characteristics

5.

6.

iNTS mo�ality systematic review data
abstraction

* Required

Name of reviewer *

First author's last name *

Publication year *

PubMed ID *

Study country *

Study locality (city, district, or province) *
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7.

Mark only one oval.

Africa Skip to question 13

Americas Skip to question 14

Asia Skip to question 15

Europe Skip to question 16

Oceania Skip to question 17

Study characteristics

8.

Mark only one oval.

Other:

Hospital-based

Community-based

Laboratory-based

National surveillance

9.

Example: January 7, 2019

10.

Example: January 7, 2019

UN region *
https://unstats.un.org/unsd/methodology/m49/

Study setting *

Date data collection began *
If no specific day provided, use the first of the month; if only a year is provided, enter January 1

Date data collection ended *
If no specific day provided, use the last day of the month; if only a year is provided, enter December 31
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11.

Other:

Check all that apply.

Blood

Bone marrow

CSF

Abscess

Synovial fluid

12.

Mark only one oval.

Children only (<=15y)

Adults only (>15y)

Mixed ages

Skip to question 18

Africa sub-regions

13.
Mark only one oval.

Eastern Africa

Middle Africa

Northern Africa

Southern Africa

Western Africa

Skip to question 8

Americas sub-regions

Normally sterile site cultured *

Inclusion age group *
Based on inclusion criteria or age range data provided in results
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14.
Mark only one oval.

Caribbean

Central America

Northern America

South America

Skip to question 8

Asia sub-regions

15.
Mark only one oval.

Central Asia

Eastern Asia

South-eastern Asia

Southern Asia

Western Asia

Skip to question 8

Europe sub-regions

16.
Mark only one oval.

Eastern Europe

Northern Europe

Southern Europe

Western Europe

Skip to question 8

Oceania sub-regions
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17.
Mark only one oval.

Australia and New Zealand

Melanesia

Micronesia

Polynesia

Skip to question 8

Exclude
Should article be excluded after reviewing the data?

18.

Mark only one oval.

Yes Skip to question 52

No Skip to question 19

Mortality data

19.

Mark only one oval.

Yes Skip to question 20

No Skip to question 37

Skip to question 19

Mortality data

Exclude?

Is data on mortality provided?
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20.

Mark only one oval.

NTS only (does not stratify by serovar) Skip to question 21

Salmonella Typhimurium Skip to question 23

Salmonella Enteritidis Skip to question 25

Salmonella Heidelberg Skip to question 27

Salmonella Dublin Skip to question 29

Salmonella Newport Skip to question 31

Salmonella Choleraesuis Skip to question 33

Other Skip to question 35

Mortality data

21.

22.

Skip to question 37

Mortality data

Which NTS serovar is mortality data available? *

Cases of NTS only (does not stratify by serovar)
Number cultured from normally sterile sites

Number of deaths with NTS
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23.

24.

Skip to question 37

Mortality data

25.

26.

Skip to question 37

Mortality data

27.

28.

Skip to question 37

Mortality data

Cases of Salmonella Typhimurium
Number cultured from normally sterile sites

Number of deaths with Salmonella Typhimurium

Cases of Salmonella Enteritidis
Number cultured from normally sterile sites

Number of deaths with Salmonella Enteritidis

Cases of Salmonella Heidelberg
Number cultured from normally sterile sites

Number of deaths with Salmonella Heidelberg
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29.

30.

Skip to question 37

Mortality data

31.

32.

Skip to question 37

Mortality Data

33.

34.

Skip to question 37

Mortality data

Cases of Salmonella Dublin
Number cultured from normally sterile sites

Number of deaths with Salmonella Dublin

Cases of Salmonella Newport
Number cultured from normally sterile sites

Number of deaths with Salmonella Newport

Cases of Salmonella Choleraesuis
Number cultured from normally sterile sites

Number of deaths with Salmonella Choleraesuis
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35.

36.

Skip to question 37

Complications data

37.

Mark only one oval.

Yes Skip to question 38

No Skip to question 39

Complications
data

Match serovar used in mortality data. If no mortality data, list serovar. 
Document meningitis, abscess, osteomyelitis, other focal infections, and 
relapse even if not described by authors as a complication

Cases of other non-typhoidal Salmonella
Specify serovar and number cultured from normally sterile sites

Number of deaths with other NTS

Is data on complications provided?
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38.

HIV data

39.

Mark only one oval.

Yes Skip to question 41

No Skip to question 40

Malaria data

40.

Mark only one oval.

Yes Skip to question 46

No Skip to question 51

HIV data

41.

Check all that apply.

Molecular (PCR, nucleic acid)

Serology

Not provided

Complications
Complication 1 (number/total culture confirmed cases); Complication 2

Is mortality stratified by HIV status?

Is mortality stratified by malaria status?

HIV confirmation method
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42.

43.

44.

45.

Skip to question 40

Malaria data

46.

Check all that apply.

Microscopic (thin or thick blood smear)

Serology (includes RDT)

Molecular

Not provided

47.

48.

Cases of NTS+ and HIV+

NTS+ and HIV+ deaths

Cases of NTS+ and HIV-

NTS+ and HIV- deaths

Malaria confirmation method

Cases of NTS+ and malaria+

NTS+ and malaria+ deaths
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49.

50.

Scan of reference list

51.

Notes

52.

Cases of NTS+ and malaria-

NTS+ and malaria- deaths

List of references needing check
Based on context in which citation was used and the title of article

Notes on the article, if necessary
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Supplementary Table S2. Prevalence of non-typhoidal Salmonella serovars, global, 1971 
through 2019 
 

Serovar Cases 

Proportion 
of iNTS 

disease, % 

Typhimurium 5,934 45·7 

Enteritidis 4,112 31·7 

Dublin 403 3·1 

Virchow 186 1·4 

Isangi 172 1·3 

Choleraesuis 134 1·0 

Heidelberg 90 0·7 

Java 54 0·4 

Oranienburg 47 0·4 

Infantis 46 0·4 

Newport 42 0·3 

Stanley 38 0·3 

Panama 36 0·3 

Poona 36 0·3 

Corvallis 27 0·2 

Saintpaul 25 0·2 

Schwarzengrund 22 0·2 

Montevideo 21 0·2 

Chester 19 0·1 

Bovis-morbificans 17 0·1 

Colindale 15 0·1 

Krefeld 15 0·1 

Brandenburg 15 0·1 

Hadar 14 0·1 

Agona 10 0·1 

Copenhagen 5 <0·1 

Berta 4 <0·1 

Derby 3 <0·1 

Senftenberg 3 <0·1 

Abony 3 <0·1 

Livingston 3 <0·1 

Bredeney 3 <0·1 

Minnesota 3 <0·1 

Kentucky 3 <0·1 

Irumu 2 <0·1 

Urbana 2 <0·1 

Bareilly 2 <0·1 

Kedougou 2 <0·1 
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Sandiego 2 <0·1 

Kisangani 2 <0·1 

Anatum 2 <0·1 

Braenderup 2 <0·1 

Albany 2 <0·1 

Ohio 2 <0·1 

Stanleyville 1 <0·1 

Coeln 1 <0·1 

Uganda 1 <0·1 

Give 1 <0·1 

London 1 <0·1 

Muenster 1 <0·1 

Telelkibir 1 <0·1 

Brancaster 1 <0·1 

Vitiki 1 <0·1 

Umbilo 1 <0·1 

Senegal 1 <0·1 

Kottbus 1 <0·1 

Chandans 1 <0·1 

Amsterdam 1 <0·1 

Telaviv 1 <0·1 

Hvittingfoss 1 <0·1 

Mbandaka 1 <0·1 

Reading 1 <0·1 

Freetown 1 <0·1 

Blockley 1 <0·1 

Bardo 1 <0·1 

Haifa 1 <0·1 

Bertha 1 <0·1 

Kibusi 1 <0·1 

Javiana 1 <0·1 

Other Salmonella^ 1,372 10·6 

Total 12,977 100·0 
iNTS = Non-typhoidal Salmonella invasive disease 
^ Non-typhoidal Salmonella serotyping performed but could not identify serovars or authors 
provided only top serovars and did not describe all serovars that were serotyped 
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Figure S1. Case fatality ratio by year in Manhiça, Mozambique, Africa, from 2001 through 
2014 (Mandomando, et al. Clin Infect Dis 2015. DOI 10.1093/cid/civ712) 
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Figure S2A. Forest plot of the association between the risk of death among iNTS participants with and without HIV-

coinfection 
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Figure S2B. Forest plot of the association between the risk of death among iNTS participants with and without malaria-

coinfection 
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