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citations come from
It measures the scientific influence of
the average article in a journal, it expresses how central to

Year Documents
2010 17

Citations per document

This indicator counts the number of citations received by

documents from a journal and divides them by the total
number of documents published in that journal. The chart
shows the evolution of the average number of times

documents published in a journal in the past two, three and
four years have been cited in the current year. The two
years line is equivalent to journal impact factor ™
(Thomson Reuters) metric.

Cites per document Year Value
Cites / Doc. (4 years) 2009 0.000
Cites / Doc. (4 years) 2010 0.200
Cites / Doc. (4 years) 2011 0.227
Cites / Doc. (4 years) 2012 0.167
Cites / Doc. (4 years) 2013 0.514
Cites / Doc. (4 years) 2014 0.655
Cites / Doc. (4 years) 2015 1.144
Cites / Doc. (4 years) 2016 0.971
Cites / Doc. (4 years) 2017 1.767
Cites / Doc. (4 years) 2018 1.596

Total Cites  Self-Cites

Evolution of the total number of citations and journal's self-

citations received by a journal's published documents
during the three previous years.
Journal Self-citation is defined as the number of citation

from a journal citing article to articles published by the
same journal.

Cites Year Value
lf

External Cites per Doc  Cites per Doc

Evolution of the number of total citation per document and

external citation per document (i.e. journal self-citations
removed) received by a journal's published documents
during the three previous years.
External citations are

calculated by subtracting the number of self-citations from
the total number of citations received by the journal’s
documents.

l

% International Collaboration

International Collaboration accounts for the articles that

have been produced by researchers from several countries.
The chart shows the ratio of a journal's documents signed
by researchers from more than one country; that is

including more than one country address.

Year International Collaboration
2009 0.00
2010 5 88

Citable documents  Non-citable documents

Not every article in a journal is considered primary research

and therefore "citable", this chart shows the ratio of a
journal's articles including substantial research (research
articles, conference papers and reviews) in three year

windows vs. those documents other than research articles,
reviews and conference papers.

Documents Year Value
bl d

Cited documents  Uncited documents

Ratio of a journal's items, grouped in three years windows,

that have been cited at least once vs. those not cited during
the following year.

Documents Year Value
Uncited documents 2009 0
Uncited documents 2010 4
Uncited documents 2011 19
Uncited documents 2012 32

← Show this widget in
your own website

Just copy the code below
and paste within your html
code:

<a href="https://www.scimag

   SCImago GraphicaSCImago GraphicaSCImago Graphica





Explore, visuallyExplore, visuallyExplore, visually
communicate and makecommunicate and makecommunicate and make
sense of data with oursense of data with oursense of data with our
new data visualizationnew data visualizationnew data visualization
tooltooltool...

1.2 100

Cites / Doc. (4 years)
Cites / Doc. (3 years)
Cites / Doc. (2 years)

2009 2011 2013 2015 2017 2019 2021

0

0.6

1.2

1.8

2.4

3

2009 2011 2013 2015 2017 2019 2021

0

70

140

2009 2011 2013 2015 2017 2019 2021

0

2

4

2009 2011 2013 2015 2017 2019 2021

0

20

40

2009 2011 2013 2015 2017 2019 2021

0

50

100

2009 2011 2013 2015 2017 2019 2021

0

50

100

-70% -57% -15% -36% -55% -50%

https://www.graphica.app/
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DsWQ6TCDlVt-gg-Cc_gdRpMNIKwvSvGyz-KskJLxCzcld0uZk8glyDX0kitGavbR3X-bG6KQJ0dv7i6R8AXurMpbCzh1DwK5RFCLgRmXaQKe6dx8jN_Qfyr8rpMCVzXALtKc_JHHEtlzZZRPWEUTv2XaI3mbwMLEH4D_5YGSv0_hY5PvJL5XnV5iGTc69WEtsYE-FHL896Q8Uz9gVGdhW6sYhYVblL-Rx0PieSgI9uUoBm58DKSEVbrSE1I_qVlFVaUw2JkcAGYq8wxF9PsFj3O1uXe6XvTEMZ1lAd-UXpkShKzp7OfcfCqZTDTbKnrqkkUqJWEPzcDnGt352Gsz7rkZQXj5R4Bax3rLL3jNaCQvrbOqUbyVhbatxdjM_TKOhLAE3RRFhFpBNG81G0P5uIttOcO7Grzt0LqTwSOulgpTT3VIQ-5UBT5H9Sm0p_ZWlI1B1B1eorZF97IV6sS_7BfRfATONsfhPUUIZSB2RHe1glazSHnF3aPoHsKLa42tpnbnyQ5h1TwnkREHUdiHlSXUWAhKkR2VHdHTCP4mrhXRqU23DTadKRv3kzZ55VRH3pPpPWeYmYosy09Pi01d5xzyFQNngDk83KyVNuncI4tEkxf9hbsch6CzJxXbC1Kgu
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DbTvrTjaR-SO2zX7hQpHv0MIzyNdL5yxqHNTNBaPqHxsoKqsdL9ugHDpt9E5A3utxsSRrmtI4WVcGNrTe1SdB68Uhfw9JnceDoVMqUFmKWY7vAJN1Tu4WXuQ7cqfYAeRM522ZnzGdK0b-DvcizBdleQT9I6htR_mzk-5oNR-GYpphfDZY9y_1UeT9zrpdG42iCgb0xpe_EM9dG9ziHwbbbOAiT-iW8RhJgwfGE3Vj-lmljRtrDn-jBMHbqyr8V7U4pjQ6fnH7LiNqFQDNd3NLJ81viDjc81WPTHgwdp7rWkbS-pnH3vl__6-R6EeCVPWKI4PhpQgUK588oTH6SnK3NNvTwdEuGCyWG575mX539m_NqDAYqanENTrldNujTz4Ov01CUEuMp8hlXjW0BAzDlJm21irS3KaXlU0JNbYomOsiXp-d0vMYO5LV5jdoNcwgcMUmSX4Zut-Iftvgz_6QVAFOfTuxHIlXE2dy77u5bQ7P5eAAFXGEYNiwk2ceIUEH65ssDTTkg9wgfXeL44pVIHx7umuoWsxa4p_pjBFCcOeTIdr_ujBprUBQnwEAs1O7BBQnqWZxTwCZzL1DDO3qQ1vxjWi1q9tB_T6CJp44m8U
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DbTvrTjaR-SO2zX7hQpHv0MIzyNdL5yxqHNTNBaPqHxsoKqsdL9ugHDpt9E5A3utxsSRrmtI4WVcGNrTe1SdB68Uhfw9JnceDoVMqUFmKWY7vAJN1Tu4WXuQ7cqfYAeRM522ZnzGdK0b-DvcizBdleQT9I6htR_mzk-5oNR-GYpphfDZY9y_1UeT9zrpdG42iCgb0xpe_EM9dG9ziHwbbbOAiT-iW8RhJgwfGE3Vj-lmljRtrDn-jBMHbqyr8V7U4pjQ6fnH7LiNqFQDNd3NLJ81viDjc81WPTHgwdp7rWkbS-pnH3vl__6-R6EeCVPWKI4PhpQgUK588oTH6SnK3NNvTwdEuGCyWG575mX539m_NqDAYqanENTrldNujTz4Ov01CUEuMp8hlXjW0BAzDlJm21irS3KaXlU0JNbYomOsiXp-d0vMYO5LV5jdoNcwgcMUmSX4Zut-Iftvgz_6QVAFOfTuxHIlXE2dy77u5bQ7P5eAAFXGEYNiwk2ceIUEH65ssDTTkg9wgfXeL44pVIHx7umuoWsxa4p_pjBFCcOeTIdr_ujBprUBQnwEAs1O7BBQnqWZxTwCZzL1DDO3qQ-2Gz-UF2E3uPOXc-P9QMGI
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DbTvrTjaR-SO2zX7hQpHv0MIzyNdL5yxqHNTNBaPqHxsoKqsdL9ugHDpt9E5A3utxsSRrmtI4WVcGNrTe1SdB68Uhfw9JnceDoVMqUFmKWY7vAJN1Tu4WXuQ7cqfYAeRM522ZnzGdK0b-DvcizBdleQT9I6htR_mzk-5oNR-GYpphfDZY9y_1UeT9zrpdG42iCgb0xpe_EM9dG9ziHwbbbOAiT-iW8RhJgwfGE3Vj-lmljRtrDn-jBMHbqyr8V7U4pjQ6fnH7LiNqFQDNd3NLJ81viDjc81WPTHgwdp7rWkbS-pnH3vl__6-R6EeCVPWKI4PhpQgUK588oTH6SnK3NNvTwdEuGCyWG575mX539m_NqDAYqanENTrldNujTz4Ov01CUEuMp8hlXjW0BAzDlJm21irS3KaXlU0JNbYomOsiXp-d0vMYO5LV5jdoNcwgcMUmSX4Zut-Iftvgz_6QVAFOfTuxHIlXE2dy77u5bQ7P5eAAFXGEYNiwk2ceIUEH65ssDTTkg9wgfXeL44pVIHx7umuoWsxa4p_pjBFCcOeTIdr_ujBprUBQnwEAs1O7BBQnqWZxTwCZzL1DDO3qQy4oAW5yY_mwFINVK1mkm-I
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DbTvrTjaR-SO2zX7hQpHv0MIzyNdL5yxqHNTNBaPqHxsoKqsdL9ugHDpt9E5A3utxsSRrmtI4WVcGNrTe1SdB68Uhfw9JnceDoVMqUFmKWY7vAJN1Tu4WXuQ7cqfYAeRM522ZnzGdK0b-DvcizBdleQT9I6htR_mzk-5oNR-GYpphfDZY9y_1UeT9zrpdG42iCgb0xpe_EM9dG9ziHwbbbOAiT-iW8RhJgwfGE3Vj-lmljRtrDn-jBMHbqyr8V7U4pjQ6fnH7LiNqFQDNd3NLJ81viDjc81WPTHgwdp7rWkbS-pnH3vl__6-R6EeCVPWKI4PhpQgUK588oTH6SnK3NNvTwdEuGCyWG575mX539m_NqDAYqanENTrldNujTz4Ov01CUEuMp8hlXjW0BAzDlJm21irS3KaXlU0JNbYomOsiXp-d0vMYO5LV5jdoNcwgcMUmSX4Zut-Iftvgz_6QVAFOfTuxHIlXE2dy77u5bQ7P5eAAFXGEYNiwk2ceIUEH65ssDTTkg9wgfXeL44pVIHx7umuoWsxa4p_pjBFCcOeTIdr_ujBprUBQnwEAs1O7BBQnqWZxTwCZzL1DDO3qQ-VGCCCW7e7Y6ZmTldylFwM
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DbTvrTjaR-SO2zX7hQpHv0MIzyNdL5yxqHNTNBaPqHxsoKqsdL9ugHDpt9E5A3utxsSRrmtI4WVcGNrTe1SdB68Uhfw9JnceDoVMqUFmKWY7vAJN1Tu4WXuQ7cqfYAeRM522ZnzGdK0b-DvcizBdleQT9I6htR_mzk-5oNR-GYpphfDZY9y_1UeT9zrpdG42iCgb0xpe_EM9dG9ziHwbbbOAiT-iW8RhJgwfGE3Vj-lmljRtrDn-jBMHbqyr8V7U4pjQ6fnH7LiNqFQDNd3NLJ81viDjc81WPTHgwdp7rWkbS-pnH3vl__6-R6EeCVPWKI4PhpQgUK588oTH6SnK3NNvTwdEuGCyWG575mX539m_NqDAYqanENTrldNujTz4Ov01CUEuMp8hlXjW0BAzDlJm21irS3KaXlU0JNbYomOsiXp-d0vMYO5LV5jdoNcwgcMUmSX4Zut-Iftvgz_6QVAFOfTuxHIlXE2dy77u5bQ7P5eAAFXGEYNiwk2ceIUEH65ssDTTkg9wgfXeL44pVIHx7umuoWsxa4p_pjBFCcOeTIdr_ujBprUBQnwEAs1O7BBQnqWZxTwCZzL1DDO3qQ3RhFvCK75F0PBuqdrYekXk
https://adclick.g.doubleclick.net/aclk?sa=L&ai=ClsFCDyAQY8GTKoTwogP3k7m4AeP93vVp_cXf-PkEwI23ARABIABg6aLig-ANggEXY2EtcHViLTc2MzYxMTMyNTA4MTM4MDagAaLvjpkDyAEJqAMBqgTxAU_QD9XF8U73WMAJ-XOQcC757s7ObP8S52C0ynd3EwmSxPqSsPkWB3xOAevzJxCJAqjZiX0YLU85b9FAztZb5-EcyW1Hr2E6RZFNQ-f5wieitQSqOfhb--MuiqkWW9ec9P0Cy0_z5NOCM1qqVJzHfHRu4QE3injLh2EeTClM_LxhndhKS7paixG2L65_Xh22Ps0N646RdYxVSU8LdqseOsNhYM-XLLY6NZk1m8bHFD_Y7KiK4BEoRJTMrfzZEMzKXlyC7mBp_mXAhp17EC-M0Wa-66yC9TsVaASyUW7VJfoGylaHe-w24ZX4f5tE02bzYriABrO49vby6IXqZKAGIagHipixAqgHpr4bqAeW2BuoB6qbsQKoB_-esQKoB9-fsQLYBwDSCA0IgGEQATICigI6AoBA-gsCCAGADAHQFQGAFwE&num=1&sig=AOD64_0v93YU-tnvEbywdxUPu_URLcoKTQ&client=ca-pub-7636113250813806&adurl=https%3A%2F%2Fsin.creativecdn.com%2Fclicks%3Fid%3D20220901_Z9IuxatgCbVo4ZjX9DG8%26tk%3DbTvrTjaR-SO2zX7hQpHv0MIzyNdL5yxqHNTNBaPqHxsoKqsdL9ugHDpt9E5A3utxsSRrmtI4WVcGNrTe1SdB68Uhfw9JnceDoVMqUFmKWY7vAJN1Tu4WXuQ7cqfYAeRM522ZnzGdK0b-DvcizBdleQT9I6htR_mzk-5oNR-GYpphfDZY9y_1UeT9zrpdG42iCgb0xpe_EM9dG9ziHwbbbOAiT-iW8RhJgwfGE3Vj-lmljRtrDn-jBMHbqyr8V7U4pjQ6fnH7LiNqFQDNd3NLJ81viDjc81WPTHgwdp7rWkbS-pnH3vl__6-R6EeCVPWKI4PhpQgUK588oTH6SnK3NNvTwdEuGCyWG575mX539m_NqDAYqanENTrldNujTz4Ov01CUEuMp8hlXjW0BAzDlJm21irS3KaXlU0JNbYomOsiXp-d0vMYO5LV5jdoNcwgcMUmSX4Zut-Iftvgz_6QVAFOfTuxHIlXE2dy77u5bQ7P5eAAFXGEYNiwk2ceIUEH65ssDTTkg9wgfXeL44pVIHx7umuoWsxa4p_pjBFCcOeTIdr_ujBprUBQnwEAs1O7BBQnqWZxTwCZzL1DDO3qQ0TrF9K0pIZu-UdGi-SJgZU
https://optout.rtbhouse.com/?utm_source=optout_icon&oot=2W_MM3m8l-EKJfwZT1P4hybdTKlYWV50jXwMXCXEK6G31rmaMhsegzCE6MUFw8hsRwWAVoG0xa71r3i6ZajLCoJ5JiUYW24YtU_GXGScM97kg_k7rSCxPjuz1j1UsDHF





(/)

Journals (/about/journals) 
 Topics (/topics) 
 Information (/authors) 
 Author Services (/authors/english) 
 Initiatives (/about/initiatives) 
 About (/about)




Search for Articles:

Title / Keyword

Author / Affiliation

Advanced Search

 

 

Sign In / Sign Up (/user/login) Submit (https://susy.mdpi.com/user/manuscripts/upload?journal=idr)

Infectious Disease Reports

All Article Types

Search

Journals (/about/journals)
 / 
Infectious Disease Reports (/journal/idr)
 / 
Volume 12 (/2036-7449/12)
 / 
Issue s1
 /


(/journal/idr)

Journal Menu
►
Journal Menu

Journal Browser
►
Journal Browser


Forthcoming issue
(/2036-7449/14/5)



Current issue
(/2036-7449/14/4)

Vol. 14 (2022) (/2036-7449/14)
Vol. 13 (2021) (/2036-7449/13)
Vol. 12 (2020) (/2036-7449/12)

Volumes not published by MDPI

Vol. 11 (2019) (/2036-7449/11)
Vol. 10 (2018) (/2036-7449/10)
Vol. 9 (2017) (/2036-7449/9)
Vol. 8 (2016) (/2036-7449/8)

Vol. 7 (2015) (/2036-7449/7)
Vol. 6 (2014) (/2036-7449/6)
Vol. 5 (2013) (/2036-7449/5)
Vol. 4 (2012) (/2036-7449/4)

Submit to Infectious Disease Reports (https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=469)

Review for Infectious Disease Reports
(https://susy.mdpi.com/volunteer/journals/review)

Infectious Disease Reports Home
(/journal/idr)lens

Aims & Scope (/journal/idr/about)lens

Editorial Board
(/journal/idr/editors)lens

Reviewer Board (/journal/idr/submission_reviewers)lens

Instructions for Authors (/journal/idr/instructions)lens

Special Issues (/journal/idr/special_issues)lens

Sections (/journal/idr/sections)lens

Article Processing Charge (/journal/idr/apc)lens

Indexing & Archiving (/journal/idr/indexing)lens

Most Cited & Viewed (/journal/idr/most_cited)lens

Journal Statistics (/journal/idr/stats)lens

Journal History (/journal/idr/history)lens

Editorial Office (/journal/idr/editorial_office)lens

volume

issue

Go

arrow_forward_ios

arrow_forward_ios


(https://www.ncbi.nlm.nih.gov/pubmed/?term=2036-7449)


 



(/)

zoom_out_map
(/toggle_desktop_layout_cookie)searchmenu



https://www.mdpi.com/
https://www.mdpi.com/about/journals
https://www.mdpi.com/topics
https://www.mdpi.com/authors
https://www.mdpi.com/authors/english
https://www.mdpi.com/about/initiatives
https://www.mdpi.com/about
https://www.mdpi.com/user/login
https://susy.mdpi.com/user/manuscripts/upload?journal=idr
https://www.mdpi.com/about/journals
https://www.mdpi.com/journal/idr
https://www.mdpi.com/2036-7449/12
https://www.mdpi.com/journal/idr
https://www.mdpi.com/2036-7449/14/5
https://www.mdpi.com/2036-7449/14/4
https://www.mdpi.com/2036-7449/14
https://www.mdpi.com/2036-7449/13
https://www.mdpi.com/2036-7449/12
https://www.mdpi.com/2036-7449/11
https://www.mdpi.com/2036-7449/10
https://www.mdpi.com/2036-7449/9
https://www.mdpi.com/2036-7449/8
https://www.mdpi.com/2036-7449/7
https://www.mdpi.com/2036-7449/6
https://www.mdpi.com/2036-7449/5
https://www.mdpi.com/2036-7449/4
https://susy.mdpi.com/user/manuscripts/upload?form[journal_id]=469
https://susy.mdpi.com/volunteer/journals/review
https://www.mdpi.com/journal/idr
https://www.mdpi.com/journal/idr/about
https://www.mdpi.com/journal/idr/editors
https://www.mdpi.com/journal/idr/submission_reviewers
https://www.mdpi.com/journal/idr/instructions
https://www.mdpi.com/journal/idr/special_issues
https://www.mdpi.com/journal/idr/sections
https://www.mdpi.com/journal/idr/apc
https://www.mdpi.com/journal/idr/indexing
https://www.mdpi.com/journal/idr/most_cited
https://www.mdpi.com/journal/idr/stats
https://www.mdpi.com/journal/idr/history
https://www.mdpi.com/journal/idr/editorial_office
https://www.ncbi.nlm.nih.gov/pubmed/?term=2036-7449
https://www.mdpi.com/
https://www.mdpi.com/toggle_desktop_layout_cookie


Vol. 3 (2011) (/2036-7449/3)
Vol. 2 (2010) (/2036-7449/2)

Vol. 1 (2009) (/2036-7449/1)

share

announcement

Infectious Disease Reports is published by MDPI from Volume 12 Issue 3 (2020).
Previous articles were published by another publisher in Open Access under
a CC-BY (or CC-BY-NC-ND) licence,
and they are hosted by MDPI on mdpi.com as a courtesy and upon agreement with PAGEPress.

error_outline

get_app
(/2036-7449/12/11/8748/pdf?version=1602852140)subject

get_app
(/2036-7449/12/11/8747/pdf?version=1602852139)subject

get_app
(/2036-7449/12/11/8746/pdf?version=1602852138)subject

get_app
(/2036-7449/12/11/8745/pdf?version=1602852142)subject

Infect. Dis. Rep., Volume 12, Issue s1 (July 2020) – 33 articles
Issues are regarded as officially published after their release is announced to the table of contents alert mailing list (/journal/idr/toc-alert).

You may sign up for e-mail alerts (/journal/idr/toc-alert) to receive table of contents of newly released issues.

PDF is the official format for papers published in both, html and pdf forms. To view the papers in pdf format, click on the "PDF Full-text" link, and use the free Adobe
Reader (https://www.adobe.com/)  to open them.

Open Access Article

Leprosy Transmission in Endemic and Non-Endemic Areas Based on the Profile of Antibody Response of PGL-1 and PCR Detection of Mycobacterium
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Abstract Background: East Java has become one of the provinces that have higher prevalence of leprosy, especially in the coastal region. Environment has also
influenced for leprosy transmission and early detection could reduce the incidence rate of new leprosy cases. Epidemiological studies of leprosy
[...] Read more.
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Abstract Relationship between humans and cats has negative impact associates with zoonotic diseases. It is the reason why studies on the prevalence of
gastrointestinal (GI) parasites in cats are important. Some of zoonotic GI parasites in cats are Toxocara spp., Ancylostoma sp., and Toxoplasma
[...] Read more.
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Abstract Background: Human herpesvirus 8 (HHV-8) infection is etiologically related to Kaposi’s sarcoma. Antibodies directed against HHV-8 can be detected in 80%–
95% of HIV-seropositive patients with KS. HHV-8 serological tests have been done in several countries in Southeast Asia such as Malaysia, and
[...] Read more.
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Infect. Dis. Rep. 2020, 12(s1), 8745; https://doi.org/10.4081/idr.2020.8745 (https://doi.org/10.4081/idr.2020.8745) - 07 Jul 2020
Viewed by 543

Abstract Enteroaggregative haemorrhagic Escherichia coli (E. Coli, EAHEC) has been identified as the agent responsible for one of the largest outbreaks of
gastroenteritis and Haemolytic-uremic syndrome (HUS) that is transmitted through food in Germany in 2011. The hypervirulent pathotype has a unique combination
[...]
Read more.
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Abstract Dengue fever and dengue hemorrhagic fever are transmitted to humans by the Aedes aegypti and Aedes albopictus mosquitoes, with an observed 30-fold
increase in global incidence the last 50 years. Despite the tremendous efforts invested anti-dengue virus research, no clinically approved vaccine or
[...] Read more.
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Abstract Cellular immune has an important role in response HIV infection, which is attack the infected cells to activate signaling molecule. Hyperbaric Oxygen (HBO)
worked as complementary treatment for HIV infection. The production of ROS and RNS molecules during hyperbaric exposure can affect gene
[...] Read more.

Open Access Article

Detection of Human Immunodeficiency Virus Type 1 Transmitted Drug Resistance among Treatment-Naive Individuals Residing in Jakarta, Indonesia (/2036-
7449/12/11/8740)

by
Siti Qamariyah Khairunisa (/search?authors=Siti%20Qamariyah%20Khairunisa&orcid=),
Ni Luh Ayu Megasari (/search?authors=Ni%20Luh%20Ayu%20Megasari&orcid=), Retno Pudji Rahayu (/search?authors=Retno%20Pudji%20Rahayu&orcid=),
Adiana Mutamsari Witaningrum (/search?authors=Adiana%20Mutamsari%20Witaningrum&orcid=),
Shuhei Ueda (/search?authors=Shuhei%20Ueda&orcid=),
Muhammad Qushai Yunifiar M (/search?authors=Muhammad%20Qushai%20Yunifiar%20M&orcid=),
Dwi Wahyu Indriati (/search?authors=Dwi%20Wahyu%20Indriati&orcid=), Tomohiro Kotaki (/search?authors=Tomohiro%20Kotaki&orcid=),
Adria Rusli (/search?authors=Adria%20Rusli&orcid=), Nasronudin (/search?authors=Nasronudin&orcid=) and

Masanori Kameoka (https://sciprofiles.com/profile/704734)
Infect. Dis. Rep. 2020, 12(s1), 8740; https://doi.org/10.4081/idr.2020.8740 (https://doi.org/10.4081/idr.2020.8740) - 07 Jul 2020
Viewed by 603

Abstract The presence of transmitted drug resist- ance (TDR) in human immunodeficiency virus type 1 (HIV-1) infected individuals naive to antiretroviral therapy, may
affect the effectiveness of treatment. Jakarta, the capital city of Indonesia, recorded the high- est number of cumulative HIV infection cases
[...] Read more.
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Abstract Staphylococcus aureus (S. aureus) is a round-shaped Gram-positive bacteria that caused infection in the human body. S. aureus infection can be inhibited by
the use of antibiotics. However, these bacteria displayed resistance to some antibiotics. The purpose of this study is
[...] Read more.
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Abstract Background: Tuberculosis (TB) remains a major cause of morbidity and mortality worldwide. Problem of Latent Tuberculosis Infection (LTBI) is increasing in
number especially in countries with high TB incidence rate, such as Indonesia. Although not every LTBI will become active TB, if
[...] Read more.
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Abstract Anti retroviral drugs for HIV has problems with uncomfortable side effects and that endanger the lives of HIV sufferers. Several herbs have been empirically
proven to have an effect on HIV eradication through inhibition of reverse transcriptase. One of such antiviral herbs is
[...] Read more.
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Abstract Stunting is caused by chronic malnutrition and recurrent infectious diseases. Stunting in Pasongsongan Village affects less than 20% of the children under
two, leading to problems in growth in early childhood. Ocean fish is the main animal products in this village on the
[...] Read more.
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Abstract Antigen and collagen-induced arthritis (ACIA) is animal model of rheumatoid arthritis. The aim of this study was to identify the effect of different doses of
hyperbaric oxygen (HBO) exposure in reducing inflammation on ACIA through analysis hypoxia inducible factor-1α (HIF-1α), anticyclic citrullinated peptide
[...] Read
more.
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Abstract Kendari city had serious issues related to emerging a hundred of fast food sellers in 2017, including in Mokoau Health Centre area. However, there were only
two health environmental staffs in that health care centre. Therefore, involving cadres in the fast food control
[...] Read more.
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Abstract Transformation of infectious diseases is a dynamic movement of the spread of disease that is largerly determined by the ability to understand geomedical
maps, disease transmission and impacts on national security. Disease transformation is an order of infection that can be life threatening
[...] Read more.
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Abstract Congenital Rubella Syndrome (CRS) consists of hearing impairment, ophthalmology abnormalities, and congenital heart disease in children, resulting from
rubella infection during pregnancy. Rubella vaccine has been implemented as national immunization program in Indonesia since 2017, and needed to be evaluated.
This study aimed
[...] Read more.
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Infect. Dis. Rep. 2020, 12(s1), 8761; https://doi.org/10.4081/idr.2020.8761 (https://doi.org/10.4081/idr.2020.8761) - 06 Jul 2020
Viewed by 524

Abstract Identification of solid state to investigate the possibility of physical interaction between Antimalarial Artemisinin Combination Treatment base Artesunate (AS)
and Amodiaquine (AQ) by hot contact method Kofler, cold contact method (crystallization reaction) and binary phase diagram confirmation had been carried out. The
results
[...] Read more.
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Abstract Early childhood caries (ECC) is still one of the many diseases found in children throughout the world. Cariogenic bacteria are a significant risk factor for ECC
associated with early colonization and high levels of cariogenic microbes (Streptococcus mutans, S. mutans). Lymphocyte
[...] Read more.
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Abstract Airports need high security procedures, especially for preventing outbreaks of infectious diseases spread by passenger and carried goods. Outbreaks of
disease form real threat to national defense that can endanger national sovereignty, territorial integrity and national security. Biological agents that are dangerous
sources
[...] Read more.
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Abstract In the treatment of tuberculosis (TB), the patient is generally directly given Anti Tuberculosis Drugs (Obat Anti Tuberculosis/OAT) without examining Serum
Glutamic Pyruvic Transaminase (SGPT) and Serum Glutamic Oxaloacetic Transaminase (SGOT) to see whether or not there is liver damage before treatment. Because
[...] Read more.
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Abstract Biofilms are able to cause microorganisms to be 80% more resistant to antibiotics. The extracelullar polymeric substance (EPS) in biofilm functions to protect
bacteria, making it difficult for antibiotics to penetrate the biofilm layer. This study aims to determine the effective- ness of
[...] Read more.
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Abstract Background: The diagnostic test for malaria is mostly based on Rapid Diagnostic Test (RDT) and detection by microscopy. Polymerase Chain Reaction (PCR)
is also a sensitive detection method that can be considered as a diagnostic tool. The outcome of malaria microscopy detection
[...] Read more.
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Abstract Background: This study discusses the analysis of Tuberculosis (TB) program management at the Perak Timur Primary Health Care (PHC) and the Sawahan
PHC in Surabaya. Early detection and adequate treatment can prevent transmission and improve control programs. Objective: This study aims
[...] Read more.
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Abstract Background: Extrapulmonary Tubercolosis (EPTB) is an infectious disease that affects tissue outside the lungs. EPTB patients cannot be source of infection,
therefore the findings in the community indicate that there are still active pul- monary TB patients acting as a source of
[...] Read more.
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Abstract Background: Tooth extraction is a dental procedure for removing a teeth from the alveolar bone socket. The tooth extraction process causes damage to hard
tissue and soft tissue, so the body will respond physiologically to heal the wound. The wound healing process
[...] Read more.
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Abstract Septic arthritis caused by bacteria Gram positive Staphylococcus aureus (S. aureus) infection has been widely reported from Europe and the United States.
This case presentation reported the first Staphylococcal septic arthritis, preceded by systemic erythroderma skin lesions from aregional hospital in
[...] Read more.
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Abstract Background: Monkeypox is a zoonosis. The disease has a similar appearance to chickenpox caused by the varicella-zoster virus (VZV). On May 9th 2019,
there was one laboratory-confirmed case of monkeypox reported in Singapore. A man was also suspected of having monkeypox on
[...] Read more.
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Abstract Background: This is an initial study of the biofilm of Streptococcus mutans (S. mutans) and Aggregatibacter actinomycetemcomitans (A.a). S. mutans and A.a
are bacteria that cause infection diseases in the oral cavity. These bacteria have the ability to
[...] Read more.
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Abstract Background: The effects of α-tocopherol on intracellular Ca2+ intensity in semen cryopreservation by regulate intracellular Ca2+ intensity have not been
reported yet. Objective: The research was conducted to evaluate the effect of supplementation α-tocopherol into egg yolk skim milk extender on
[...] Read more.
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Abstract Background: Several traditional medicines have been developed among communities as part of the efforts to improve thrombocytopenia in patients with
Dengue virus infection (DVI). Among those efforts is the administration of Monascus jmbA rice (MJR), which is rice fermented with Monascus purpureus. The
[...] Read
more.
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Abstract Indonesia is one of the high burden tuberculosis (TB) countries. The utilization of molecular diagnostic has been setting over the country, however there are
still a lot of remote areas that only depend on microscopic smear. Bleach might be used to increase the
[...] Read more.
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Abstract Background: Definition of Congenital Ruben Syndrome (CRS): a disease caused by rubella virus infection. Routine surveil- lance of CRS is part of a
government pro- gram in documenting the incidence of CRS so that infants with CRS are diagnosed promptly and receive
[...] Read more.
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Abstract Mycobacterium avium, one of the closest relatives of Mycobacterium tuberculosis (MTB), offers an advantage in studying MTB because of its tuberculosis-like
effect in humans and host immune tolerance. This study examined the antimycobacterial action of ursolic acid and its regulation in macrophages
[...] Read more.
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Abstract
Enteroaggregative haemorrhagic

Escherichia coli (E. Coli, EAHEC) has
been identified as the agent responsible for
one of the largest outbreaks of
gastroenteritis and Haemolytic-uremic
syndrome (HUS) that is transmitted through
food in Germany in 2011. The hypervirulent
pathotype has a unique combination of two
pathogens namely enterohemorrhagic
E.coli strain (EHEC) which produces
shiga/verotoxin and enteroaggregative
E.coli toxins (EAEC) which produces
toxins similar to ST and hemolysin. The
toxin produced by the EAHEC strain is a
hybrid pathotype that combines the
virulence potential of the EAEC and EHEC
strains that will damage the
microcirculation, cause vasculitis and other
toxic effects. The purpose of this study was
to determine the percentage of samples
infected with enteroaggregative
hemorrhagic E. coli bacteria (EAHEC) in
pediatric diarrhea patients at DR. Soetomo
Hospital, Surabaya, Indonesia, 2015. This
study used PCR (Polymerase Chain
Reaction) method to detect
enteroaggregative E. coli strains (CVD432
and aaic genes) and enterohemorrhagic
E.coli (eae gene).The results showed that 33
out of 40 (82,5%) stool samples examined
were detected enteroaggregative E. coli
(EAEC), 4 out of 40 (10%)
enterohemorrhagic E. coli (EHEC) and 3
out of 40 (7,5%) enteroaggregative
haemorrhagic E. coli bacteria (EAHEC) ,
which caused diarrhea in pediatric diarrhea
patients at Dr. Soetomo General Hospital.
The unique combination of genomic
features of the Surabaya outbreak strain,
containing characteristics from pathotypes

EAEC and EHEC, suggested that it
represents a new pathotype
enteroaggregative haemorrhagic E. coli
(EAHEC). It is expected that development
of specific primer design and sequencing
are needed to continue in this research.

Introduction
Diarrhea is a common cause of death in

developing countries and the second
leading cause of death in infants throughout
the world. Same infectious diarrheal
diseases are caused by viruses, bacteria, and
parasites. Bacteria causes about 15% of
cases in children, with the most common
type being E. coli. Most strains of E. coli
are harmless, but some pathogenic
serotypes can cause serious food poisoning
and diarrhea in humans.1

E. coli is classified based on its
virulence characteristics, each group causes
disease through different mechanisms.
Virotypes or pathotype classification are
based on the presence of certain virulence
factors and their interactions with
mammalian cells or tissues such as
adhesion, and or invasion of mammalian
cells, and toxin production. Pathogenetic E.
coli are classified into five virotypes
namely (1) Enterotoxigenic E. coli
(ETEC),which produces heat-resistant
exotoxin (LT) and heat-resistant enterotoxin
(ST). (2) Enteropathogenic E. coli (EPEC),
which adheres very well to epithelial cells,
attaches adhesions or removes wounds and
irritates but does not release toxins. (3)
Enterohemorrhagic E. coli (EHEC), which
produces shiga/verotoxin, named for its
cytotoxic effect on vero cells, an African
monkey kidney. (4) Enteroagregative E.
coli (EAEC) is characterized by a pattern of
attachment that is typical in humans and
produces toxins similar to ST and
hemolysin. (5) Enteroinvasive E. coli
(EIEC) does not ferment lactose and
produces disease by invading intestinal
mucosal epithelial cells.2

In mid-May 2011 there was an outbreak
of diarrhea in Germany. Until June 2, 2011,
Germany found 830 cases of Hemolytic
Uraemic Syndrome (HUS) with 46 deaths.
The same cases were found in 11 other
countries: Austria, Czech Republic,
Denmark, France, the Netherlands, Norway,
Spain, Sweden, Switzerland, the United
Kingdom, and the United States. Symptoms
of this disease in the form of abdominal
pain are cramps and diarrhea. In some
cases, it can even cause bloody diarrhea
(haemorrhagic colitis). Fever and vomiting
can also occur.3

Preliminary research on the genetic

analysis shows, this bacterial strain is a
mutant form of two bacteria E. coli, EAEC
and EHEC called EAHEC. When these two
bacteria combine, it is dangerous to
humans. One of the bacteria will take toxic
substances from other bacteria and produce
toxins that are more dangerous because it
causes severe diarrhea, even damaging the
tissues, including the kidneys. This case of
E. coli outbreaks has caused rare and life
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threatening kidney failure. A normal E. coli
infection is also life-threatening, but
generally only in the group of infants,
children, and people who have weak
immunity.4

In 2010, diarrheal diseases were ranked
as the first inpatient in Indonesia with
71,889 cases and 1,289 of them died. As for
outpatient care, there were 105,279 new
cases of diarrhea. The number of diarrhea
patients in East Java Province in 2006 was
970,554, with sufferers in toddlers 448,677.
In 2008 in Surabaya reported 66,841 cases
of diarrhea or diarrhea morbidity rate of
2,355 per 100,000 population and the
number of cases of diarrhea in children
under five was reported as 24,571 cases or
36.76% of all cases of diarrhea.5

Based on the fact of the disease
incidence by E.coli and its impact on human
life, people need more information about
E.coli aspects as well as its role in the
spread of diseases caused by food
(Foodborne Diseases). Until now, the
percentage of the diarrhea caused by
EAHEC in children under five years old in
the Dr. Soetomo Hospital Surabaya still
unknown.

Materials and Methods
Forty faecal samples from diarrhea

patients under five years old in Dr. Soetomo
General Hospital who have not taken
antibiotics yet were collected. Fresh faecal
samples were cultured in MacConkey agar,
then incubated at 37°C for 18-24 hours. All
the colonies were collected and suspended
in test tube containing 2 ml of sterile
distilled water. The cell suspension was
boiledat 100°C for 15 minutes, thencen-
trifugated at 10,000 rpm for 10 minutes.
Supernatant fluid was transferred into a new
sterile tube, DNA target is ready to use.

Amplification was performed using
PCR Master Mix; AAICf primers,
ATTGTCCTCAGGCATTTCAC and
AAICr, ACGACACCCCTGATAAACAA
and CVD432f primers, CTGGCGAAAGA
CTGTATCAT and CVD432r primers,
C A AT G TATA G A A AT C C G C T G T T
(EAEC);  EAEf primers, CCCAATT
CGGCACAAGCATAAGC and EAEr,
CCCGGATCCGTCTCGCCAGTATTCG
(EHEC).6

A total of 25 µL PCR mixture
consisting of PCR Mix 12.5 µL, 1 µL of
each primer (AAIC and CVD432) forward
primer, reverse primer 1 µL, 4.5 µL H2O,
and 6 mL of the target DNA. PCR was
carried out in a Bio-rad PCRsystem
T100TM Thermal Cycler (BioRad). PCR
stages are set as denaturation at 94°C for 20
seconds; primer annealing at 57°C for 20

seconds; primer extension at 72°C for 60
seconds; as many as 35 cycles; and the final
stage is final extension at 72°C for10
minutes.

Total 5 µL of DNA amplification
product by PCR analyzed with
electrophoresis gel containing 2% agarose
in 0.5× TBE buffer. Insert samples, positive
controls, and DNA markers were loaded in
the gel wells and provide an electrical of
100v until the indicator color reaches 1 cm
from the bottom edge of the gel. The gel
was shaken in liquid ethidium bromide. The
DNA bands were observed using UV
Transilluminator. DNA bands in 215, 630,

and 881 base pairs meant samples showed
positive for E. coli strain EAHEC.

This study used Polymerase Chain
Reaction (PCR) for the detection of EAEC
using AAIC and CVD primers.The AAIC
primers will produce amplicons of 215 base
pairs, CVD primers will produce amplicons
of 630 base pairs. Positive results on testing
with AAIC primers are shown by the
emergence of 215 bp DNA bands seen in
Figure 1 and CVD primers are shown by the
emergence of 630 bp DNA bands in Figure
2.6 EHEC detection used EAE primers for
PCR. The EAE primers will produce
amplicons of 881 bp. Positive results in
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Figure 1. PCR amplification using primer AAIC.

Figure 2. PCR amplification using primer CVD.
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testing with EAE primer shown by the
emergence of 881 bp DNA band as shown
in the Figure 3.

Results
Samples with DNA fragments of 215

and 630 bp indicate that the samples are
positive containing EAEC. Positive results
can be detected at samples coded 4, 18, 32,
33, 35, 37, 38, 46, 49, 50 , 51, 52, 53, 54,
57, 60, 62, 64, 66, 67, 68, 69, 70, 71, 76, 77,
79, 80, 82, 84, 86, 92 and 93.Samples with
DNA fragments of 881 bp indicate that the
sample is positive containing EHEC.
Possitive results can be detected at samples
with codes 13, 19, 35, 69, 86, 91, 91 and 97.

The results showed that 33(82.5%) out
of 40 stool samples examined were detected
enteroaggregative E. coli (EAEC), 4 (10%)
out of 40 stool samples examined were
detected enterohemorrhagic E. coli
(EHEC), and 3 (7.5%) out of 40 stool
samples examined were detected

enteroaggregative haemorrhagic E. coli
bacteria (EAHEC) which caused diarrhea in
pediatric diarrhea patients at Dr. Soetomo
General Hospital, Surabaya, Indonesia.

Discussion
Samples with DNA fragments at 215,

630, and 881 bp indicate that the sample is
positive containing EAHEC. Possitive
results can be detected at samples with
codes35, 69, and 86. Based on the results of
this study, it can be concluded that the
EAHEC as one of the causes of diarrhea in
children under five years old in Surabaya.
There is 7.5% diarrhea caused by
Enteroagregative Hemorrhagic E. Coli
(EAHEC) in children under five years old at
Dr. Soetomo Hospital Surabaya.

Conclusions
The finding of EAHEC, which is com-

bination of EAEC and EHEC in Surabaya

outbreak in 2015 suggested that it
represents a new pathotype EAHEC in
Indonesia. It is expected that sequencing
and development of specific primer set are
needed to continue  and confirm in the next
research
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Figure 3. PCR amplification using primer EAE.




