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Supplemental Table S1. Search strategies used for the systematic review on global 
antimicrobial resistance in Salmonella Typhi 

PubMed on 16 April 2019 

((typhi OR typhoid OR "enteric fever") AND (antimicrob* OR sensitiv* OR suscept* OR 
resistan* OR empiric*)) AND hasabstract[text] 

Web of Science on 17 April 2019 

TOPIC: (typhi) or TOPIC: (typhoid) or TOPIC: (“enteric fever”) 

AND 

TOPIC: (antimicrob*) or TOPIC: (sensitive*) or TOPIC: (suscept*) or TOPIC: (resistan*) or 
TOPIC: (empiric*) 

*An asterisk is used in each database to search multiple suffixes, iterations, and spellings of 
a term.  
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Supplemental Table S2. Characteristics of 198 included articles of antimicrobial resistance in Salmonella Typhi, global, 1972-2018 
 

United 
Nations 

region and 
sub-region 

Country 
Year(s) of 

data 
collection 

Sterile 
sample 

type 

Total 
Salmonella 

Typhi 
isolates 

First author 

Africa      

Eastern Africa Kenya 1988-1999 blood 38 Kariuki 1 

 Kenya 1994 blood 24 Dougle 2 

 Malawi 1996-1997 blood 15 Walsh 3 

 Malawi 1997-1998 blood 12 Gordon 4 

 
Mauritius (local); 
India, Pakistan, and 
Sri Lanka (travel) 

1997-2004 blood 17 Issack 5 

 Malawi 1998 blood 5 Bell 6 

 Malawi 1998-2014 blood 2,054 Feasey 7 

 Uganda 2003-2004 blood 5 Bachou 8 

 Kenya 2004-2007 blood 144 Mutai 9 

 Tanzania 2008-2016 blood 129 Msemo 10 

 Tanzania 2009-2010 blood 46 Thriemer 11 

 Zambia* 2010-2012 blood 86 Hendriksen* 12 

 Madagascar 2011-2013 blood 8 Al-Emran 13 

 Tanzania 2011-2013 blood 9 Al-Emran 13 

 Kenya 2011-2013 blood 54 Al-Emran 13 

 Madagascar 2011-2013 blood 9 Marks 14 

 Tanzania 2011-2013 blood 9 Marks 14 

 Kenya 2012-2013 blood 54 Marks 14 

 Tanzania 2012-2013 blood 7 Onken 15 

 Ethiopia 2012-2014 blood 3 Marks 14 

 Tanzania 2013 blood 17 Mahende 16 
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 Ethiopia 2014 blood 8 Wasihun 17 

 Ethiopia 2016 blood 14 Admassu 18 

Middle Africa 
Democratic 
Republic of the 
Congo 

1989-1990 blood 2 Bahwere 19 

 
Democratic 
Republic of the 
Congo* 

2004-2005 blood 11 Muyembe-Tamfum* 20 

 
Democratic 
Republic of the 
Congo 

2007-2011 blood 201 Lunguya 21 

 
Democratic 
Republic of the 
Congo 

2007-2017 blood 469 Tack 22 

 
Democratic 
Republic of the 
Congo 

2011-2012 blood 18 Phoba 23 

 
Democratic 
Republic of the 
Congo* 

2011-2014 blood 164 Kalonji* 24 

Northern Africa Egypt 2002 blood 90 Srikantiah 25 

 Egypt 2002-2007 blood 654 Rahman 26 

 Algeria 2005-2008 blood 178 Bouzenoune 27 

 Egypt 2007-2009 blood 52 Hammad 28 

Southern Africa South Africa 1979-1985 blood 3,313 Coovadia 29 

 South Africa 2012-2014 blood 2 Marks 14 

Western Africa Nigeria 1980-1987 blood 14 Ako-Nai 30 

 Ivory Coast 1991 blood 5 Vugia 31 

 Nigeria 1993-1994 blood 4 Ibe 32 

 Ghana 1993-1994 blood 6 Wilkens 33 

 Senegal 1995-2002 blood 65 Lefebvre 34 

 Nigeria 1997-1998 blood 68 Akinyemi 35 

 Nigeria 2000-2001 blood 41 Akinyemi 36 

 Nigeria 2003-2004 blood 3 Samuel 37 
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 Nigeria 2004-2005 blood 7 Fashae 38 

 Ghana 2007-2009 blood 17 Nielsen 39 

 Guinea-Bissau 2010 blood 3 Isendahl 40 

 Ghana 2010-2012 blood 30 Marks 14 

 Burkina Faso 2011-2013 blood 15 Al-Emran 13 

 Guinea-Bissau 2011-2013 blood 3 Al-Emran 13 

 Senegal 2011-2013 blood 7 Al-Emran 13 

 Guinea-Bissau 2011-2013 blood 3 Marks 14 

 Senegal 2011-2013 blood 7 Marks 14 

 Burkina Faso 2012-2013 blood 18 Marks 14 

 Burkina Faso 2012-2013 blood 12 Maltha 41 

Americas      

South America Peru 2008-2012 blood 33 Garcia 42 

 Peru 2008-2013 blood 10 Silva 43 

Asia      

Central Asia Uzbekistan 2002-2003 blood 92 Srikantiah 44 

 Uzbekistan 2002-2007 blood 123 Rahman 45 

Eastern Asia Taiwan 1982-1995 blood, bone 
marrow 42 Chiu 46 

 China 1988-1989 blood 142 Zhang 47 

 Taiwan 1991-1996 blood 3 Chen 48 

 China 2001-2002 blood 15 Ochiai 49 

 China 2002-2007 blood 25 Wu 50 
South-eastern 
Asia Vietnam 1972-1973 blood 163 Brown 51 

 Thailand 1977-1984 blood 163 Thisyakorn 52 

 Vietnam 1990-1993 blood, bone 
marrow 39 Nguyen 53 

 Philippines 1994-1997 blood 422 Abucejo 54 

 Vietnam 1995-1997 blood, bone 
marrow 89 Wain 55 
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 Indonesia 1997-2000 blood 13 Punjabi 56 

 Myanmar 1998-1999 blood 28 Shwe 57 

 Thailand* 1999 blood 5 Swaddiwudhipong* 58 

 Vietnam 2000-2002 blood 58 Olsen 59 

 Laos 2000-2004 blood 246 Phetsouvanh 60 

 Laos 2001-2003 blood 50 Phongmany 61 

 Indonesia 2002-2003 blood 131 Ochiai 49 

 Vietnam 2002-2003 blood 18 Ochiai 49 

 Vietnam 2004-2005 blood 263 Dolecek 62 

 Cambodia 2006-2009 blood 41 Kasper 63 

 Cambodia 2007-2011 blood 148 Emary 64 

 Cambodia 2007-2011 blood 20 Vlieghe 65 

 Indonesia 2008 blood 8 Yanagi 66 

 Cambodia 2008-2015 blood 64 Kuijpers 67 

 Cambodia 2009-2010 blood 22 Chheng 68 

 Thailand* 2009-2011 blood 368 Limpitikul* 69 

 Indonesia 2011-2015 blood 93 Hardjo Lugito 70 

Southern Asia India 1978-1987 blood 4,005 Talawadekar 71 

 Bangladesh 1979-1980 blood 58 Stoll 72 

 India* 1985-1985 blood 12 Jain* 73 

 India 1989-1990 blood, bone 
marrow 216 Anand 74 

 India* 1989-1990 blood, bone 
marrow 103 Arora* 75 

 India 1989-1990 blood, bone 
marrow 48 Koul 76 

 India* 1989-1991 blood 50 Haldar* 77 

 India 1989-1991 blood 283 Jesudason 78 

 Bangladesh 1989-2002 blood 3,927 Rahman 45 

 India 1990 blood 25 Agarwal 79 
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 India 1990 blood 158 Dar 80 

 India* 1990 blood 50 Mishra* 81 

 Pakistan 1990 blood 109 Rathore 82 

 India 1990-1991 blood 102 Rao 83 

 India 1990-1992 blood 133 Dutta 84 

 India 1990-1992 blood 221 Rasaily 85 

 India 1990-2000 blood 336 Saha 86 

 India 1991 blood 24 Gupta 87 

 India 1991 blood 190 Rathish 88 

 India 1991-2001 blood 421 Mandal 89 

 India 1991-2003 blood 464 Mandal 90 

 Pakistan 1993 blood 12 Sultana 91 

 India 1993-1994 blood 30 Maheshwari 92 

 India 1993-2003 blood 472 Renuka 93 

 Pakistan 1994 blood 62 Mirza 94 

 Bangladesh 1994-1995 blood 78 Hermans 95 

 India 1995-1999 blood 261 Kumar 96 

 India 1995-2000 blood 94 Kapil 97 

 Bangladesh 1996-1998 blood 151 Zahurul Haque Asna 98 

 Pakistan 1996-2003 blood 477 Butt 99 

 India 1997-1998 blood 715 Das 100 

 India 1997-2001 blood 436 Gautam 101 

 India 1998-2012 blood 164 Das 102 

 India 1999-2001 blood 254 Bhattacharya 103 

 India 1999-2001 blood 44 Chowta 104 

 India 1999-2004 blood 629 Mohanty 105 

 India* 2000 blood 93 Misra* 106 

 India 2000 blood 48 Sekar 107 

 Nepal 2000-2003 blood 76 Guha 108 
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 Nepal 2000-2004 blood 132 Khanal 109 

 Pakistan 2001-2002 blood 41 Anjum 110 

 Nepal 2001-2002 blood 55 Sharma 111 

 India 2001-2003 blood 60 Kadhiravan 112 

 India 2001-2003 blood 304 Walia 113 

 India 2001-2004 blood 60 Lakshmi 114 

 Pakistan 2001-2006 blood 3,671 Hasan 115 

 Nepal* 2002 blood 60 Lewis* 116 

 India 2002-2003 blood 157 Madhulika 117 

 India 2002-2003 blood 43 Mandal 118 

 India 2002-2003 blood 70 Ray 119 

 Nepal 2002-2004 blood 1,039 Malla 120 

 Pakistan 2002-2004 blood 189 Ochiai 49 

 Nepal 2002-2004 blood 50 Sharma 121 

 India 2002-2008 blood, bone 
marrow 240 Arora 122 

 India 2002-2013 blood 1,905 Joshi 123 

 Nepal 2003 blood 30 Shirakawa 124 

 Bangladesh 2003-2004 blood 40 Naheed 125 

 India 2003-2004 blood 122 Ochiai 49 

 India 2003-2005 blood 195 Sen 126 

 India 2003-2006 blood 372 Holt 127 

 India 2004 blood 25 Joshi 128 

 Nepal 2004 blood 409 Maskey 129 

 India 2004-2005 blood 56 Manchanda 130 

 Nepal 2004-2005 blood 46 Mathura 131 

 Nepal 2004-2006 blood 93 Tamang 132 

 Nepal 2005 blood 78 Amatya 133 

 Pakistan 2005 blood 29 Mirza 134 
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 Nepal 2005-2006 blood 53 Kelly 135 

 India 2005-2006 blood 431 Raveendran 136 

 Bangladesh 2005-2006 blood 943 Sarker 137 

 India 2005-2006 blood 71 Vidyalakshmi 138 

 India 2005-2008 blood 234 Bhattacharya 139 

 India 2005-2008 blood 80 Rai 140 

 India 2005-2009 blood 337 Menezes 141 

 Bangladesh 2005-2014 blood 5,191 Ahmed 142 

 India 2005-2016 blood 772 Sharma 143 

 Pakistan 2006-2009 blood 111 Abbasi 144 

 Nepal 2007-2008 blood 195 Prajapati 145 

 India 2007-2009 blood, bone 
marrow 132 Gopal 146 

 India 2007-2012 blood 101 Elumalai 147 

 India 2007-2016 blood 408 Iyer 148 

 Nepal 2008 blood 29 Acharya 149 

 Pakistan 2008-2009 blood 48 Ali 150 

 India 2008-2009 blood 128 Kumar 151 

 Nepal 2008-2009 blood 9 Pokharel 152 

 India 2008-2010 blood 257 Gupta 153 

 India 2008-2012 
blood, bone 
marrow, 
pus, bile 

128 Bandyopadhyay 154 

 Nepal 2008-2016 blood 198 Britto 155 

 India 2009 blood 28 Alam 156 

 Nepal 2009-2010 blood 114 Acharya 157 

 Sri Lanka 2009-2010 blood 19 Chandrasiri 158 

 India* 2009-2010 blood 18 Singla* 159 

 India 2009-2011 blood 186 Choudhary 160 

 Pakistan 2009-2011 blood 2,576 Qamar 161 
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 India 2009-2011 blood 85 Shetty 162 

 India 2009-2013 blood 77 Dutta 163 

 Pakistan 2010-2011 blood 80 Afzal 164 

 India 2010-2011 blood 36 Geetha 165 

 Nepal 2010-2011 blood 47 Raza 166 

 India 2010-2012 blood 266 Jain 167 

 India 2010-2014 blood 630 Yadav 168 

 India 2011 blood 61 Vala 169 

 Nepal 2011-2012 blood 56 Chand 170 

 Pakistan 2011-2012 blood 71 Ikram 171 

 India 2011-2013 blood 16 Sania 172 

 India 2011-2017 blood 623 Makkar 173 

 Nepal 2012 blood 10 Roka 174 

 India 2012-2013 blood 17 Garg 175 

 Nepal 2012-2013 blood 48 Shrestha 176 

 India 2012-2013 blood 16 Srirangaraj 177 

 Pakistan 2012-2014 blood 155 Ali 178 

 India 2012-2014 blood 283 Bakthavatchalam 179 

 Nepal 2012-2014 blood 64 Petersiel 180 

 Pakistan 2012-2014 blood 1,979 Qamar 181 

 India 2013 blood 167 Sharvani 182 

 India 2013-2015 blood 39 Ejaz 183 

 India 2013-2015 blood 80 Misra 184 

 Bangladesh 2014 blood 181 Ali 185 

 Pakistan 2014 blood 80 Erum 186 

 Pakistan 2014-2015 blood 270 Zehra 187 

 India* 2015-2016 blood 42 Purighalla* 188 

 Nepal 2015-2017 blood 162 Bhetwal 189 

 Nepal 2016 blood 74 Khanal 190 
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 Pakistan 2016-2017 blood 161 Imran 191 

 India 2016-2017 blood 49 Sucindar 192 

 Pakistan 2017 blood 323 Shaikh 193 

 Pakistan 2018-2018 blood 223 Laghari 194 

Western Asia Lebanon 1998-2001 blood 127 Hamze 195 

 Kuwait 2002-2006 blood 136 Dimitrov 196 

 United Arab 
Emirates 2007-2009 blood 118 Abro 197 

Europe      
Southern 
Europe Greece 1990-2002 blood 22 Papaevangelou 198 

* Study was of an outbreak 
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