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Abstract

Over ten weeks | have worked to implement an antibiotics databank, with methods of viewing,
collating and entering data. At the end of the project, the infrastructure is complete, with a database
schema that, while probably not even close to final, is serviceable for the current iteration. In addition,
PHP-generated html gives a web-based interface to retrieve data, and there is an interface for direct
data-entry under development. Contained within is a detailed breakdown of each section, and
appendices containing technical information and visual proof of the progress made.
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Introduction

With the rise of antibiotic resistance, there is ever increasing demand for tools to
assist antibiotics research. We are building the Antibiotics Databank, the first
ever systematic collection of antibiotics research evidence. As a first step we will
create a database of research evidence about combination antibiotics. This
project will develop the necessary database and supporting tools to enable
researchers to enter evidence into the database and perform useful queries of it.

This is the introduction given to the project when | first embarked upon it, and it seems only
reasonable to include it here as an introduction. Over ten weeks, | have aimed to fulfill the
requirements laid upon me by this one paragraph, and while | do not feel like the time given was long
enough (and | believe it was understood that | would not be expected to have a finished piece in the
time available), | am very satisfied with what | have achieved.

This report serves as a documentation of the progress | have made, and a summary of the state of the
project after ten weeks.
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Database Schema

The initial step in designing the system was to decide on the infrastructure hosting the database itself.
After consultation with others, and with the almighty Google, the easiest system to integrate into a
web-host seemed to be a MySQL Server. This also highlights the need for a web-host; fortunately, a
friend of mine has a private server that he was able to lend me control of for the duration of the
project.

Once the server was set up, running Linux, Apache Web Services, MySQL Server and PHP (a LAMP
configuration), the next task was to determine the organizational structure for the data. Once the links
between datasets has been determined, it can be used to inform the structure of the interface to
follow the same logical lines. By this point in the project, there are 24 tables within the database,
which can be placed under five categories: antibiotics; classes; combinations; studies; and the rest
(aka miscellanea, for tables with subsidiary information). There is one table to link between
combinations and antibiotics which falls under both, but all other tables are distinct. Below is a list of
tables, with a brief overview of their function and/or contents separated by category.

See Appendix 1 for the full schema.

Antibiotics
The data for each antibiotic was taken from http://en.wikipedia.org/wiki/List of antibiotics, with
additional information harvested from individual Wikipedia articles for each antibiotic.

antibiotics
Contains the information for a single antibiotic, along with a link to the class.

antibiotic_atc_codes
A many-to-one relationship of Anatomical Therapeutic Chemical (ATC) codes to antibiotics, as defined
by the World Health Organisation Collaborating Centre for Drug Statistics Methodology (WHOCC).

antibiotic_brand_names
A many-to-one relationship of brand names to antibiotics.

combination_antibiotic_link
A many-to-many link table of antibiotics to combinations in which they are constituent, along with the
proportions of each antibiotic in each combination. This table links to the combination table.

common_use_antibiotic_link
A many-to-many link of common uses to antibiotics. This table links to the common_uses table.

mechanism_antibiotic_link
A many-to-one link of mechanisms to antibiotics. This table links to the mechanisms table.

side_effect_antibiotic_link
A many-to-many link of side effects to antibiotics, and the likelihood of them occurring. This table links
to the side_effects and likelihood tables.


http://en.wikipedia.org/wiki/List_of_antibiotics
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Classes

The data for each class was taken from the same Wikipedia article as antibiotics, with judgment being
used to determine which values for common uses, mechanisms, and side effects should be entered as
default for the class.

classes
Contains the names of the various classes of antibiotics.

common_use_class_link
A many-to-many link of common uses to classes, for use in pre-populating new antibiotic records. This
table links to the common_uses table.

mechanism_class_link
A many-to-many link of mechanisms to classes, for use in pre-populating new antibiotic records. This
table links to the mechanisms table.

side_effect_class_link
A many-to-many link of side effects to classes, for use in pre-populating new antibiotic records, and
the likelihood of them occurring. This table links to the side_effects and likelihood tables.

Combinations

The data for this section is considerably more sparse, and is expected to be the major area for further
data input. The data at this time consists of the few combinations included in Wikipedia’s list of
antibiotics.

combinations
Contains the names of the various combinations of antibiotics.

combination_antibiotic_link
See combination_antibiotic_link under Antibiotics.

combination_brand_names
A many-to-one relationship of brand names to combinations.

combination_treatment_link
A many-to-many relationship of combinations to treatments. This table links to the treatments table.
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Studies

At time of writing, one study had been (partially) entered into the database. The study (provided by
Jiangning Song) is used primarily here as a placeholder to allow viewing of the screens. The schema
for this section should not be considered final. See Further Work for more information.

study

Contains the name of the study, a link to the ID of the combination or antibiotic on which the study
was performed, a marker to indicate whether it was a combination or pure antibiotic subject, and a
link to the PubMed ID of the study itself.

isolates
A many-to-one relationship of the sources of culture on which the study was performed. Contains a
link to the species being studied for each source.

Miscellanea
This section groups the remaining tables that contain subsidiary information.

common_uses
Contains a list of maladies and ailments that one might wish to treat with antibiotics, to be linked to
antibiotics and classes thereof.

likelihood
Contains a list of both general and specific rates of occurrence (e.g. common, uncommon, when mixed
with alcohol, etc.), to be linked with side effects and then to antibiotics and classes.

mechanisms
Contains a list of processes that any given antibiotic or class of antibiotic may either inhibit or promote,
in order to give treatment. These are to be linked to antibiotics and classes.

side_effects
Contains a list of possible side effects (e.g. nausea, headaches, etc.) to be paired with a likelihood and
linked to antibiotics and classes.

species
Contains a list of bacterial species for use by the isolates table.

time_kill_series
A many-to-one relationship of time-kill kinetic data to each isolate, including the concentration used.

treatments
Contains a list of treatments, for use by the combinations table.

urls
A system table, used to maintain the hyperlinks to external sites. Should a website change its url
format, this table can be used to update the databank without having to change hardcoded values.
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Databank Viewing

Once the structure of the database had been determined to a reasonable degree (fully in the
knowledge that it would require extension and revision), it was time to begin the task of designing and
implementing the end-user interaction. My initial idea was to replicate the look and feel of a manila
folder, with information represented in tabs and sub-tabs. As such, | sketched the mock-ups seen in
Appendix 2, and took them to Dr. Song for approval. After some discussion, and some minor
modifications, the process of converting them into working web pages could begin.

The pages themselves are presented to the user as pure html, but are generated by PHP scripts
running on the server, which generate the html from assembling pre-prepared and dynamically
created sections. Each category of page (antibiotics, classes, combinations, and studies) has a set of
common functions to create interior tab rows, which fall back to a generalised common set of routines
to do the page header and footer, the top tab row, general headers and sub-headers, etc.

Data is retrieved through tailored SQL statements, and (for the directories) iterated through in three
columns or (for the info pages) iterated through to find the record to allow for finding the previous
and next records as well to generate the navigation links.

Every page is almost entirely composed of a single table, with 9 columns. Turning borders on and off
depending on the location of each cell allows us to hide the true nature of the table, while still allowing
for consistent positioning of elements by placing them in specific columns (or sets of columns, by
merging adjacent cells).

Each directory page is a single ‘pane’, subdivided (if necessary) by headers. Each info page has a
navigation section, a header and a sub-header, followed by a tab bar for this category. Each tab is
technically a separate page, although the top pane remains the same. The lower pane changes
depending on the selected tab.

All pages in the viewing section are styled by the same CSS (cascading style-sheets), to give a consistent
look across the databank. The primary colour is yellow (specifically #FFFFBB, so a fairly pale yellow),
with even paler yellow being used for unselected tabs. The classes in the style sheet allow for fine
adjustment of alignment and look of any given element in the table (including, but not limited to: text
alignment, bold, italics, size and font, left and right borders and background colour).

Screenshots of all screens at the present time can be seen in Appendix 3.
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Databank Editing

There is currently only one way to edit the database, with a more user-friendly way in mid-
development at time of writing.

Direct database access is available through the phpMyAdmin database administration. This interface
allows the greatest control over the database contents, but is not greatly intuitive, due to its
dependence on remembering IDs between editing different tables.

The method currently in development utilises the links between data to allow in situ selection of
values through drop downs. PHP post requests will then be used to parse and edit / insert / delete the
appropriate records. Currently, the interface is mostly complete, with the backend logic laid out but
not implemented.

Both methods of editing the database can be seen in Appendix 4.
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Conclusions

Progress

In 10 weeks, this project has gone from an idea to a mostly-realised usable system. A database has
been implemented, a full web structure is now in place, and the editing system is coming together
nicely. Progress was initially rapid, but in the last few weeks, a glut of assignments caused a regrettable
slow down, leading to a fair amount of elements that would have been nice to have, being unfinished.
That being said, the structure lends itself to extensibility. With a full comment sweep, it should be
entirely feasible for the project to be picked up by someone with a decent understanding of databases,
PHP and html.

Learning Outcomes

At the beginning of this project, | had a suitable understanding of html syntax, CSS, and Unix systems.
At this point, | now have a much better understanding of html and CSS, along with more experience. |
am now confident in writing PHP, | understand Apache web services a little more, and | have had a
little more practice in administration of databases (although this has been a skill of mine through my
employment for the last four years). | also have had more practice in formal report writing.

Reflections
This project has been very enjoyable, and useful in terms of skill development. | have developed a
system | am proud to call my own, and intend to add it to my portfolio of projects for future employers.

10
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Further Work

While a lot of progress has been made with the databank thus far, there remains a lot of work to be
done.

Data

While the antibiotics and class information are well populated, the combinations and studies pages
are virtually blank. A concerted effort will be required to input data to a point where the databank is
usable.

The database will need to continue being revised, as new requirements are identified. In particular,
the tables relating to the study section are almost certainly over simplistic, and will need to be
extended as more data classifications are differentiated.

The common uses and mechanisms tables are currently blank, awaiting the simplification of data from
Wikipedia into keywords that can be allocated independently, rather than dense paragraphs of text
unique to any given antibiotic. This will require input from someone with expertise in the field.

Basic Functionality

The studies pages are woefully incomplete, due to insufficient time and prioritisation of basic editing
infrastructure. The decision was made to lay the groundwork for the editing page (which uses a very
different logic set and layout to any other page) rather than implement the studies page which, at its
heart, is very similar to the pages already in place for antibiotics, classes, and combinations.

The editing section itself is also incomplete, and will require a significant amount of effort to complete.
Basic functionality can be achieved by following the structure in place and implementing the backend,
but it would be much more user-friendly if some JavaScript or similar could be implemented to
increase the flexibility of the input system.

There are also sections that are incomplete due to insufficient experience on my part with the field to
identify critical information. User feedback will be critical in identifying missing fields and information.

Finally, it would be useful to implement a panel for statistics, to report on the data bank as a whole,
but this is very much a bonus, as opposed to necessary functionality.

Aesthetics

In terms of display, there remains something to be desired in terms of aesthetic appeal. Currently
fields are laid out in a functional way, but, due to unfamiliarity with the base material, they have not
been organised to place more important information in a more visible location. Again, once a would-
be user has had a chance to investigate the system, there should be sufficient feedback to commence
reorganisation.

The CSS currently is rather basic, and could probably benefit from some sparkly bits to improve the
overall look of the site, and possibly bring it more in line with Monash style guides.

Infrastructure

The current hosting system is untenable — a permanent home needs to be found for the databank on
a suitable server. This will require a full backup of the database and all PHP files, followed by a curated
migration to its new host.

11
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Appendices
Appendix 1: Full Database Schema

antibiotics

Column Type

ID int(11)

NAME varchar(60)

CLASS_ID int(11)

CHEMSPIDER_ID varchar(60)

CAS_NUMBER varchar(60)

PUBCHEM_ID varchar(60)

IUPHAR varchar(60)

DRUGBANK_ID varchar(60)

UNII varchar(60)

KEGG varchar(60)

CHEBI varchar(60)

CHEMBL varchar(60)

FORMULA varchar(60)

MOLECULAR_MASS float

Keyname Column Unique

ID ID Yes
NAME

NAME Yes
ID
CLASS_ID

CLASS_ID Yes
ID

antibiotic_atc_codes

Column Type

ID int(11)

ANTIBIOTIC_ID int(11)

CODE varchar(60)

Keyname Column Unique

ID ID Yes
ANTIBIOTIC_ID

ANTIBIOTIC_ID D Yes

antibiotic_brand_names

Column Type

ID int(11)

ANTIBIOTIC_ID int(11)

NAME varchar(60)

DISCONTINUED tinyint(1)

Keyname Column Unique

12
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ID

ANTIBIOTIC_ID

classes
Column
ID
NAME

Keyname
ID
NAME

combinations
Column

ID

NAME

Keyname
ID

NAME

combination_antibiotic_link

Column

ID
COMBINATION_ID
ANTIBIOTIC_ID
PROPORTION

Keyname
ID

COMBINATION_ID +

ANTIBIOTIC_ID

ANTIBIOTIC_ID +
COMBINATION_ID

combination_brand_names

Column

ID
COMBINATION_ID
NAME

Keyname

Antibiotics Databank

ID
ANTIBIOTIC_ID
ID

Type
int(11)
varchar(60)

Column
ID
NAME

Type
int(11)
varchar(150)

Column
ID
NAME
ID

Type
int(11)
int(11)
int(11)
float

Column

ID
COMBINATION_ID
ANTIBIOTIC_ID

ID

ANTIBIOTIC_ID
COMBINATION_ID
ID

Type
int(11)
int(11)
varchar(60)

Column

13

Yes

Yes

Unique
Yes
No

Unique
Yes

Yes

Unique
Yes

Yes

Yes

Unique
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ID

COMBINATION_ID

combination_treatment_link

Column

ID
COMBINATION_ID
TREATMENT_ID

Keyname
ID

COMBINATION_ID +
TREATMENT_ID

TREATMENT_ID +
COMBINATION_ID

common_uses
Column

ID

TEXT

Keyname
ID

common_use_antibiotic_link

Column

ID

ANTIBIOTIC_ID
COMMON_USE_ID

Keyname
ID

ANTIBIOTIC_ID +
COMMON_USE_ID

COMMON_USE_ID +
ANTIBIOTIC_ID

common_use_class_link

Column
ID
CLASS_ID

Antibiotics Databank

ID Yes
COMBINATION_ID
ID

Yes

Type

int(11)
int(11)
int(11)

Column Unique
ID Yes
COMBINATION_ID
TREATMENT_ID Yes

ID

TREATMENT_ID
COMBINATION_ID Yes

ID

Type
int(11)
varchar(100)

Column Unique
ID Yes

Type

int(11)
int(11)
int(11)

Column Unique
ID Yes
ANTIBIOTIC_ID
COMMON_USE_ID Yes

ID

COMMON_USE_ID
ANTIBIOTIC_ID Yes

ID

Type
int(11)
int(11)

14
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COMMON_USE_ID

Keyname
ID

CLASS_ID +
COMMON_USE_ID

COMMON_USE_ID +
CLASS_ID

isolates
Column

ID
STUDY_ID
SPECIES_ID
SOURCE

Keyname
ID

STUDY_ID + SPECIES_ID

SPECIES_ID + STUDY_ID

likelihood
Column
ID

NAME

Keyname
ID

mechanisms
Column

ID

TEXT

Keyname
ID

mechanism_antibiotic_link

Column
ID

Antibiotics Databank

int(11)

Column Unique
ID Yes
CLASS_ID

COMMON_USE_ID Yes
ID

COMMON_USE_ID
CLASS_ID Yes
ID

Type

int(11)
int(11)
int(11)
varchar(100)

Column Unique
ID Yes
STUDY_ID

SPECIES_ID Yes

ID

SPECIES_ID

STUDY_ID Yes

ID

Type
int(11)
varchar(30)

Column Unique

ID Yes

Type
int(11)
varchar(100)

Column Unique
ID Yes

Type
int(11)

15
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ANTIBIOTIC_ID
MECHANISM_ID

Keyname
ID

ANTIBIOTIC_ID +
MECHANISM_ID

MECHANISM_ID +
ANTIBIOTIC_ID

mechanism_class_link
Column

ID

CLASS_ID
MECHANISM_ID

Keyname
ID

CLASS_ID + MECHANISM_ID

MECHANISM_ID + CLASS_ID

side_effects
Column

1D

TEXT

Keyname
ID

side_effect_antibiotic_link
Column

1D

ANTIBIOTIC_ID
SIDE_EFFECT_ID
LIKELIHOOD_ID

Keyname
ID

Antibiotics Databank

int(11)
int(11)

Column

ID
ANTIBIOTIC_ID
MECHANISM_ID
ID
MECHANISM_ID
ANTIBIOTIC_ID
ID

Type

int(11)
int(11)
int(11)

Column

ID

CLASS_ID
MECHANISM_ID
ID

MECHANISM_ID

CLASS_ID
ID

Type
int(11)
text

Column
ID

Type

int(11)
int(11)
int(11)
int(11)

Column
ID
ANTIBIOTIC_ID

16
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ANTIBIOTIC_ID +
SIDE_EFFECT_ID

SIDE_EFFECT_ID +
ANTIBIOTIC_ID

side_effect_class_link
Column

ID

CLASS_ID
SIDE_EFFECT_ID
LIKELIHOOD_ID

Keyname
ID

CLASS_ID + SIDE_EFFECT_ID

SIDE_EFFECT_ID + CLASS_ID

species
Column
ID
NAME

Keyname
ID

study
Column

1D

ENTITY_ID
ENTITY_TYPE
PUBMED_ID
NAME

Keyname
ID

NAME

ENTITY_ID + NAME

Antibiotics Databank

SIDE_EFFECT_ID
ID
SIDE_EFFECT_ID
ANTIBIOTIC_ID
ID

Type

int(11)
int(11)
int(11)
int(11)

Column

ID

CLASS_ID
SIDE_EFFECT_ID
ID
SIDE_EFFECT_ID
CLASS_ID

ID

Type
int(11)
varchar(60)

Column
ID

Type

int(11)
int(11)
varchar(1)
int(11)
varchar(100)

Column

ID

NAME

ID
ENTITY_ID
NAME

ID

17

Yes

Unique
Yes

Yes

Yes

Unique
Yes

Unique
Yes

Yes

Yes
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time_kill_series
Column

ID

ISOLATE_ID

FIC

TIME_MIN
CONCENTRATION

Keyname
ID

ISOLATE_ID + FIC +
CONCENTRATION +
TIME_MIN

treatments
Column

ID

NAME

Keyname
ID

urls

Column

CHEMSPIDER _IMAGE_START
CHEMSPIDER_IMAGE_END
CAS_NUMBER_START
CAS_NUMBER_END
PUBCHEM_ID_START
PUBCHEM_ID_END
DRUGBANK_ID_START
DRUGBANK_ID_END
KEGG_START
KEGG_END
UNII_START

UNII_END
CHEBI_START
CHEBI_END
CHEMBL_START
CHEMBL_END
IUPHAR_START
IUPHAR_END
ATC_START

ATC_END

Antibiotics Databank

Type

int(11)
int(11)
double
int(11)
double

Column Unique
ID Yes
ISOLATE_ID

FIC

CONCENTRATION  Yes
TIME_MIN

ID

Type
int(11)
varchar(60)

Column Unique
ID Yes

Type

varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)

18

FIT1016-FIT2044-52-2014



James Ashworth

WIKIPEDIA_START
WIKIPEDIA_END
CHEMSPIDER_ID_START
CHEMSPIDER_ID_END
PUBMED_ID_START
PUBMED_ID_END

Antibiotics Databank

varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)
varchar(100)

19
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Appendix 2: Initial Sketches
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Appendix 3: Screenshots of Databank Viewing Screens

@ Antibiotics Data Bank
Amibiotics |

Classes

T Combimmion | Swim |

Antibiotics Databank

List of Antibiotics

By Name
Piperacillin
‘Platensinvein
‘Polymyxin B
Posizolid
Gatifloxacin
Geldanamyein
Gemifloxacin
Gentamicin
Herbimycin
Luapenem
Isoniazid
Kanamyein
Troleandomycin
Trovafloxacin
Vancomyein
By Class
Aminoglveosides Lincosamides
Amikacin (& jein
Gentamicin Lincomycin
Kanamyem
Neomyein Lipopeptide
MNetilmicin tomyein
Paromomvein
Specumomycin Macrolides (Bs)
Sweptomyem Azthromyemn
Tobramvem Clarithromvem
Disithromvein
Ansamycins hromycin
Gelduamysin Rexithromycin
Herbumven Spiramyen
Rufasimn Teluhromyein
Troleandomycmn
Carbacephem
Lomsarbef Monobactams
Astreonam
Carbapenems
Cilastatin Nitrofurans
Doripenem ‘Furazolidone
Ermapenem Nirofuranton
Imuperem
Meropenem Others
Arsphenameme
Cephalosporins (Generation 1) Capreomycin
Cefadsoxil Chi ical Sulfafurazole
Cefalexin Clofarimine Sulfamethizol
Cefalotin losesine Sulfamethoxaz
Cefazolin Dalfopristin Sulfanilimide
Cephalasporins (Generation 2] Ethambutol Sulfonamidoc] idine
Cefcler Ethionamide Trimethoprim
Cefamandole Fosfomyein
Cefowstin Fusidic Acid Tetracyclines (Bs)
Isonmazid Demeclocycline
Cefucxime Metronidazale. Doxyeycline
Mupisocia Minoevcline
Cephalosporins (Generation 3) Oxwerracyeline
Cefdinir Temacycling
Cefixime
Cefoperazone
Cefotaxmme
Ceftazidime
Ceftibuten
Cefiizoxime
Ceftriaxone
Cephalasporins (Generation 4) Oxarolidinones (Bs)
Cefepime Linezolid
Posizold
Cephalosporins (Generation 5) Radezolid
. Ted
Ceftobigrole
Penicillins
Glveopeptides Amoxcillin
Teicoplanin Ampicillin
Telavancin Azlocillin
Vancemyein Benzylpenicillin
Carbermesllin
Cloxacillin
ymethyly
Piperacsllin
Temoeillm
Ticarcilln
Disclaimer goes here
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Antibiotics

Antibiotics Databank

Data Bank

FIT1016-FIT2044-52-2014

Antib \ Classes [ Comt [ Smdies |
Herbimycin € Directory © Isoniazid
Info [ Technical Details | Comt |
Class:  Carbapenems Wikipedia: Imipenem
Common Uses: | |
Mechanisms: | |
Side Effects: | Allergic reactions | Common
Diarrhoea Common
Gastrointestinal Common
upset
Headache Common
H,C
Nausea Common
Rash Common
Seizures Common
Image generated by ChemSpider.com
Disclaimer goes here

B0
oy . . A
Antibiotics Data Bank <&?
*
Antibiotics | Classes [ Combinations | Studies |
Herbimycin € Directory S Isoniazid
Imipenem
Info Technical Details | _Combinations |
CAS Number:  74431-23-5 ChemSpider ID: 4445535 PubChem ID: 5282372 Formula:  Cj,H, N,0,5
DrugBankID: 01598 KEGG: Molecular Mass: 299347 UNIT:  710TZ9ZEOA
CREBI: 31799 ChEMBL: 43708 TUPHAR Ligand: ATC Codes [ J0IDHSL
Disclaimer goes here
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Antibiotics Data Bank

FIT1016-FIT2044-52-2014

Antibi \ Classes [ Comt [ Studies |
Herbimycin €  Directory & Isoniazid
Imipenem
Info Technical Details | Comb |
Combinations: ‘hmpmemfcdasmtin 2 | Antibiotics: |Cllaslatm ‘ 50%
| tmipenem | 50%

Disclaimer goes here

Antibiotics Data Bank «

Antibiotics Classes Combinations

Studies

List of Classes
By Name

Aminoglycosides
Ansamycins
Carbacephem
Carbapenems
Cephalosporins (Generation 1
Cephalosporins (Generation 2)
Cephalosporins (Generation 3

Cephalosporins (Generation 4

Cephalosporins (Generation 5
Glyeopeptides
Lincosamides (Bs.
Lipopeptide
Macrolides (Bs
Mongbactams
Nitrofurans
Others

Oxazolidinones (Bs
Penicillins
Dolypeptides
Quinolones
Sulfonamides (Bs
Tetracyclines (Bs

Disclaimer goes here

B

Antibiotics Data Bank S

Antibiotics Classes Combinations | Studies |
e Directory S Ansamycins
Aminoglycosides
Info Technical Details | Antbiotics |
Wikipedia:
Common Uses: |
Mechanisms: |
Side Effects: Hearing Loss Common
Kidney Damage Common
Vertigo Common
Disclaimer goes here
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Antibiotics Databank

Antibiotics Data Bank

Classes

Antibiotics Combinations

| Studies

FIT1016-FIT2044-52-2014

Aminoglycosides

Info Technical Details Antibiotics

< Directory

S Ansamycins

Disclaimer goes here

Antibiotics Data Bank

Antibiotics Classes Combinations

[ Studies

Aminoglycosides

Info Technical Details Antibiotics

o

Directory

S Ansamycins

Antibiotics: Amikacin

Kanamvyein

Gentamicin

Neomvein
Netilmicin

Paromomycin
Spectinomyein

Tobramycin

Streptomvein

Disclaimer goes here

Antibiotics Data

B

Bank ,@,

Antibiotics Classes
List of Combinations
By Name

Amoxicillin/Clavulanate
Ampicillin/Sulbactam

Combinations

By Number of Studies

Studies

Imipenem/Cilastatin
Piperacillin/Tazobactam

Ticarcillin/Clavulanate
Trimethoprim/Sulfamethoxazole

Amoxicillin/Clavulanate Ampicillin/Sulbactam Imipenem/Cilastatin
Piperacillin/Tazobactam Ticarcillin/Clavulanate Trimethoprim/Sulfamethoxazole
Disclaimer goes here
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Antibiotics Data Bank

Antibiotics Classes Combinations Studies |

Ampicillin/Sulbactam € Directory G Piperacillin/Tazobactam

Imipenem/Cilastatin

T

Antibioties: [ Cilastatin 50% Studies:

Imipenem

Disclaimer goes here

B8
Antibiotics Data Bank
Antibioties | Classes | Combinations |  Studies |
List of Studies
By Name
In vitro pharmacodynamics of colistin against Acinetot t ii clinical isolates
Disclaimer goes here

D

Antibiotics Data Bank &

Antibiotics ‘ Classes | Combinations | Studies |

< Directory S
In vitro pharmacodynamics of colistin against Acinetobacter baumannii
clinical 1solates

T

Antibiotic:  Colistin PubMed ID: 17289768

Disclaimer goes here
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Antibiotics Databank

Appendix 4: Screenshots of Databank Editing Screens

FIT1016-FIT2044-52-2014

W Structure L] sQL 34
Table .

antibiotics
antibiotic_atc_codes
antibiotic_brand_names
classes

combinations
combination_antibiotic_link
combination_brand_names
combination_treatment_link
common_uses
common_use_antibiotic_link
common_use_class_link
isolates

likelihood

mechanisms
mechanism_antibiotic_link
mechanism_class_link
side_effects
side_effect_antibiotic_link
side_effect_class_link
species

study

time_kill_series

treatments

urls

Joooooooooooogogogooooooogao

24 tables

1t Check All / Uncheck All

Search (4 Query [& Export
Action

[ Browse
| Browse
[E Browse
| Browse
[ Browse
[E] Browse
[E Browse
Browse
Browse
| Browse
[E Browse
Browse
Browse
[ Browse
[E] Browse
[ Browse
[ Browse
[E Browse
Browse
Browse
| Browse

4 Structure
Wt Structure
W Structure
Wt Structure
M Structure
W Structure
W Structure
Wt Structure
4 Structure
W Structure
W Structure
Wt Structure
W Structure
W Structure
4 Structure
Wt Structure
4 Structure
W Structure
4 Structure
W Structure
W Structure
W Structure
4 Structure
Wt Structure

% Search
% Search
% Search
% Search
% Search
% Search
% Search
[l Search
[ Search
[ Search
[ Search
% Search
% Search
[ Search
D Search
[l Search
% Search
% Search
% Search
% Search
% Search
[ Search
[ Search
% Search

Browse

Browse

Browse

Sum

With selected .

=} Import | #” Operations < Privileges | ® Tracking | & Designer

Rows & Type Collation Size Overhead

#i Insett G Empty @ Drop 12€ |nnoDB  latin1_swedish_ci ~ %8-0 KiB -
#i Inset G Empty @ Drop 55 |nneDB  latin1_swedish ci ~ 32-0 EiB =
#¢ Insert [{ Empty @ Drop 133 |nngDB  latin1_swedish_¢i ~ ¥2-0 XiB -
#c Insert (3 Empty @ Drop ZZ |nnoDB  latin1_swedish ¢i  ¥2-0 XiB -
¥ Insert (@ Empty @ Drop € InnoDB  latin1_swedish_c¢i ~ ¥2-0 X2 -
#c Insert {3 Empty @ Drop < InnoDB  latin1_swedish_ci ~ %3-9 X2 -
#c Insert {§ Empty @ Drop 2 JnnoDB  latin1_swedish_ci ~ 32-9 KiB -
#t Inset i Empty @ Drop 9 InnoDB  latin1_swedish_ci ~ 43-9 KB =
%t Inset [l Empty @ Drop 9 InnoDB  latin1_swedish_ci ~ 1%-9 KiB -
#¢ Insert fii Empty @ Drop O InnoDB  latin1_swedish_ci  43-2 FiB =
#¢ Insert [fil Empty @ Drop O InnoDB  latin1_swedish_ci  42-0 KiB -
#c Insert (3 Empty @ Drop 5 InnoDB  latin1_swedish_ci ~ 48-0 ®iB -
#c Insert {§ Empty @ Drop 7 InnoDB  latin1_swedish_ci ~ 1%-0 KiB -
#¢ Insert fi Empty @ Drop % InnoDB  latin1_swedish_ci ~ 1%-9 X8 -
#¢ Insert (i Empty @ Drop 9 InnoDB  latin1_swedish_ci ~ *3-9 ¥i® -
#t Inset i Empty @ Drop 9 InnoDB  latin1_swedish_ci ~ 43-9 KB =
#i Insett G Empty @ Drop 22 |nnoDB  latin1_swedish_ci ~ 18-0 KiB -
#c Insert {3 Empty @ Drop 143 |nngDB  latin1_swedish ci ~ 48-0 XiB =
#Fc Insert (@ Empty @ Drop 30 InnoDB  latin1_swedish_ci  48-0 XiB -
¥¢ Insert (3 Empty @ Drop 1 InncDB  latin1_swedish ci ~ 18-9 X2 -
#c Insert {§ Empty @ Drop 1 1nnoDB latin1_swedish_ci ~ 43-9 EiB -
#¢ Insert fi Empty @ Drop % InnoDB  latin1_swedish_ci ~ 32-9 X8 -
%t Inset [l Empty @ Drop 9 InnoDB  latin1_swedish_ci ~ 1%-9 KiB -
#i Inset G Empty @ Drop 1 InnoDB  latin1_swedish_ci ~ 1%-9 X2 =
598 InnoDB latin1_swedish_ci 832.0 KiB 0B

(&) Print view Data Dictionary

—| y.ﬂ Create table on datab

Name: ‘

Number of columns: \:|
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[ Browse | # Stucture | [J SQL 4 Search | #¢ Insert (s} Export | [} Import  &° Operations  ® Tracking

 Showing rows 0 - 29 (~136 total &) , Query took 0.0023 sec)

SELECT*
FROM “antibiotics™
LMt o, 20

[Profiing [inline] [ Edit ] [ Explain SQL ] [ Create PHP Code | [ Refresh ]

Page number EB
30 ‘ row(s) starting from row # |30 ‘ in| horizontal l mode and repeat headers after 100 \ cells

(>

| Show

Sort by key: | None l

+ Options

T ID NAME CLASS_ID CHEMSPIDER_ID CAS_NUMBER PUBCHEM_ID IUPHAR DRUGBANK_ID UNII KEGG CHEBI CHEMBL FORMULA MOLECULAR_MASS

[ & Edit ¥ Copy @ Delete 1| Amikacin 12635 37517285 | 37788 00479 843195GC3C 2637 177 | Cl22H 585603
35
10113\

[ &/ Edit 3 Copy @ Delet= 2 Gentamicin 1390067 1403663 | 3467 2421 |00798 T6ZOVABIKG  DO8O13 27412 | 195892 | Ci21H 477.5%
3N\

O] & Edit 3 Copy @ Delete 3| Kanamycin 18810 59-01 5032 01172 RUC37XUP2P 17630 1384 CH8H 484499
J36\N/A
A0/

[ &7 Edit ¥ Copy @ Delets 4 Neomycin 18075 1404002 8378 709 00934 MGQD7X297  DOB260 7508 449118  CI23H 616,644
HBWNE
1013\

[ & Edit 3 Copy @ Delete & Netilmicin 138195 56391-86-1 41850 00955 405J85GNE  D08263 1872 Cl21H 476.58
T

[ & Edit ¥ Copy @ Delete 6 Tobramycin 133377 30086564 36294 00884 VZBRRZ51VK D063 28864 | 1747 | CI8H 467.515
3TWIS\0/9

[] & Edit 3 Copy @ Delete 7| Paromomycin 1390117 1263894 | 441375 01421 793% | 370143 | Cl23H 615629
TS
101818

[] & Edit 3 Copy @ Delete & Streptomycin 1 18508 57921 19649 01082 Y45QS0730B D08531 17076 1201134 CI21H 581574
F39NT
012\

[ & Edit ¥ Copy @ Delete 9 Spectinomycin 114785 1695-77-8 | 15541 00919 93AKITUBQF | DOBS26 9215 | 1167 | CH4H 33235
24NR07

[ & Edit 3 Copy @ Delete 10 Geldanamycin 2 10272739 30562346 02424 278315 | G294 560.64
H0N2\059\

[ & Edit ¥ Copy @ Delete 11 Herbimycin 210272738 0563585 | 6436247 1159659 | C/30H 57466
H2N20/9\

[ & Edit 3 Copy @ Delete 12 Rifaximin 210482302 80621814 | 6436173 01220 L36OSTO6N | DO2554 75246 1617 CIA3H 785.879
51N
o7

[] & Edit 3 Copy @ Delete 13| Loracarbef 34447634 TBATO-B6-1 | 5284584 00447 WT2I57T78Z | D08143 1013 CHEH 349769
HBICIN
130

[J & Edit % Copy @ Delete 14 Ertapenem 4 132758 153832463 150610 00303 G32FEEIDZH  D0A049 404903 1359 CI22H 475516
12513
0mns

[] & Edit 3 Copy @ Delete 15| Doripenem 466040 148016-813 | 73303 BHV52500BH | D038%5 491571 | G115 420504
24N
\0/6\S/2\

[] & Edit % Copy @ Delete 16 Imipenem 44445535 74431236 5202372 01698 710TZ9ZE0A 51799 43708 CH2H 299.347
AT
oS

[ & Edit i Copy @ Delete 17 Cilastatin 44940183 82009-345 | 5280454 01597 141ABAMN3S | DOT698 3697 (766 | C/16H 356454
1262
10758

O] & Edit 3 Copy @ Delete 18 Meropenem 4 389924 119478667 441130 00760 FVOJAUBB!  DO2222 43368 127 C/TH 383464
125\
/5

[ & Edit ¥ Copy @ Delete 13 Cefadroxil 5 43629 66592-878 47964 01140 28011G160  D02353 53667 | 1684 | C/16H 363.389
ATW3
10758

[] & Edit 3 Copy @ Delete 20 Cefazolin 5 30723 25053199 33255 01327 HSEOLOYAT  D02299 474053 1435  C/4H 454.51
NAWNE
0873\

[] & Edit % Copy @ Delete 21| Cefalotin 5 5802 153617 5024 00456 R7ZLW14EEE | DOT635 124991 617 | CHBH 396.44.
B2
0772\

[] & Edit 3 Copy @ Delete 22 Cefalexin 5 28541 15686712 2666 00867 SSFFIWGET7 DO0263 3534 1727 C/6H 34739
AT
)

] & Edit ¥ Copy @ Delete 23| Cefaclor 646260 53994733 61038 00833 IZEFSIKOK | DO0256 8867 | CH&H 367808
AACIN
3oms

[ & Edit 3 Copy @ Delete 24 Cefamandole 6 401748 34844014 456255 01326 SCKPSC2LLI D02344 3480 1146 C/18H 462,505
1BNE
1075172\

[ & Edit ¥ Copy @ Delete 26 Cefoxitin 6309981 3I607-660 | 441139 01331 GOEVSDXSTY | DO236 209807 996 | C/GH 427.454
AT
\0mns/2\

[ &7 Edit ¥ Copy @ Delete 26 Cefprozil 6 8063315 92665297 | 9887643 01150 M6SBFAHAE DOT651 3506 1742 CIBH 383.427
93
\0r5\8

[ & Edit 3 Copy @ Delete 27| Cefuroxime 6 4514699 55268752 | 5361202 01112 O1ROFJIIED | DO0262 465 CHEH 424.386
BN
G

[ & Edit ¥ Copy @ Delete 28 Cefixime 7 4514923 0

[] & Edit 3 Copy @ Delete 29 Cefdinir 7 5291705 0

] & Edit % Copy @ Delete 30 Cefditoren 7 8046534 0

1t Check All / Uncheck All With selected:  ? Change @ Delete | Export

F‘agenumhev' (=) (=)

30 \ row(s) starting from row # |30 \ in| horizontal l mode and repeat headers after | 100 \ cells
(| Query resutis ions |

Print view (S} Print view (with full texts) (& Export s Display chart (3] Create view
P play

| Show

this SQL query |
Label: \:‘ [ Let every user access this bookmark

| Bookmark this SQL query |

28



James Ashworth Antibiotics Databank

Navigation

FIT1016-FIT2044-52-2014

Soer R — S e bbbt e Gty Aichedd s pre— ox = e e o i a0C
) ] B [E] e [ o | s an = commonery | ren —
[ T — ) EEED [ o ] (s R |l Do | [
. e . ] - < fan ] [ 1 [ . L
[ e rrrrra ] - = i 10 il i
[rom e | | s L B €] - o e f 1 I 0 [
[T D] s | [El - o basae ] 1 il I . |
[ — B 3 1 r | — — v f
e ] nen | S 14 - o e | | 1 [ . |
[l B A ] [ 11 il € L
[l | - B (Fl - < ] L 1 1L . L
[P S o o e — pli= =] - 7 L 1 il € i
[ 1 e gl ] E T = iF= s | Ee T it
[ o T [ Erm— ] e e 1 e i S ] Ce nile s =
PRV v w— 7 — = = (i E— = — [ s — = = e e — E
B e s = = e e e | e e e | corpr e
[l — . . ] i e oo | e w i cormrasel i fue
[ ] s g ] amn s o | lrazane - - I b T e maan
’:wm
(o= T o - 1 il I . |
I EES (E] 11 1 0
[ ezem - (€] il 1 0
[ R T— T - (&) 10 1L T
e — T = 10 il T
| o e ) ] 1 .
i e m— - — g ] e o — e — e | o o o
[Bb b ] orveans . = =] Il Il 3
[T T s o B Kl s s o [T - | oo | e [ —
[T e B (E] 1 1 0
[P Sntamnm et < 1 10 il 0
S umemibiind = - €] 1 I .
PRV v - — Y RV R 14 10 il T
EPR v r——— ) = — T 5
[l it s 1 [ ‘
S ey s E < ] EEa TS e EE — ] o |
[ D] thowmnt | [ = ] | | il I . |
[EE S < ] ) [ o s — e | corseneo | fom
[ pr— = 3= ] il I :
(G O] finre | i e ] 5 A s [ 1 .
[P SN e | (N 1 P | i 10 il [
(e vt | sowen | srn EE Kl - BN 1 [ 1 1 0 [
[ G e | W= ] B ol 1 | Il I . |
[ o] e i vt o)y ] o A e ] i 1 i . i
(LS~ Crrea— e Kl - o 1 — 17 il T i
[T awn W ] & B 1 I il (0 . I
= e Ry ] B A e ] 1 1 I . 1
S .- [E] . o e [ 11 il [

[ o HE 1 . o [ 1 [ | — — C [
ST < ] 5 o s 1 | il il . |
[ SR e e ] ] L 1 il . L
= R ES K IS i | o ] o] =
[T ] rersin | e gi= ] ] 1 1 I . 1
= plie [E} ] [ 11 il c [
[l ——— EN 14 Tl — s | (e s e G | =
(G | Fabres e - o L 1 i .
(G o] fomnat | ke o =] - < fam ] 1 il I . 1
[ e | P = s = =] - < e e | | — il e L
[ — . K] . ol o 1 [ | — il < [
[ p——— < (E] . o e 1 [ 1 il . I
e o[- 1 . o [ 1t | — — B [
o ] 5 ) faras 1 | il il . |
ol = C 3 e ] 1 1 I . L
4= e . o [ e T R — =0 i ] e cess | [
ol (] & E— 1 I 1 I . |




James Ashworth Antibiotics Databank FIT1016-FIT2044-S2-2014

asrarin e e (6 = ST B

o veers e s | ) eon | e e | s |

s | v B - FRE) e o B | L 1L i 1 o

i | [insn ik - ENE| - | s o 1 I s | iz | s |

ERE g EN= | e feeres 1 e | B e | | e |
I I 1 I 1 i |
| nea e | sumaee [ o 1 s
] L 1L il 1 B ]
1 I 1 [ 1 " 1
I | 1 I 1 " I
1 L i il 1 5 ]
e r— 1 =ra— 10 ] e = =

SR, ElE] - El = aw 1 [ ) i 1 B 1
| o e 1 s e o | = | s | e oo
1 f 1 ll 1 0 l
I | 1 I 1 g |
] L il il 1 i ]
] [ 11 10 1 " ]
I [ 1 (l 1 0 |
| L 1 il 1 K ]
] L 1L il 1 G ]
1 [ | e— p— 1 B 1
| ez o - 1 onee e coms (= e | e | s

ez, v e 4[4 3 wm EET B (ST ) recs. SR rovnn L ) | EavwEes | @ -
Mt L | = El T mvan I} L 1L 1L 1 il |
- A Eamim Bl - o B I I (N I 1 " |
o T = El T ] L 11 I 1 " ]
oo s L Ce— | - I > e | | (N} I 1 h |
B R I a B L | [ | 5 ]
[ rr— EEE E besenyne T iz —cT ] = | ET) | T | G sy |
e . .
FORS I PV rerrereryveer e EE] e £l - 1L il 1 W )
l Faran e B = 3 el o ] L ] L 1 a ]
Pl EE . fl B — [ T ol 1 B |
el . B 3 T T maw | | Il Il 1 h |
— F—— o1 E El o 1 L 11 10 1 B 1
3 T g = £l T | L I I I n |
1 3 L R = o 0 Lol 1 L 1L ] L 1 I 1
o] [l [teoecic o areraa 2 [ & o L | | [ [Nl I n |
= 8 = — ¢ 1L ol — ]
| E—  E— — — 1 i 1
1 L 1L ] L 1 I3 1
I = e — | o [ ==
1 L 1L ] L 1 B 1
I | I I 1 h I
1 L 1L 1L 1 h 1
- m—) ] T e D i | | [ o
| [ (N} I 1 k] |
| o n | e femn | ooy | e | jmes
| | Il Il 1 h |
B T R T Y ERE . ol o um | — 10 10 ) [ — ]
=
BTN <l Cl - 1 1L ] L 1 B 1

e el g o . ] L 1L i 1 5 ]
- BEE] f o o 1 [ | E— p— 1 i 1
[FS—— e ] g i < oem I I 1 I 1 i 1
. [ o < e ] L i il 1 n |
[ sasmc REF] E Fl B T 11 ll 1 i 1
b et FE 7 < | I 1 I 1 i 1
s e i o B ] L 1 [ 1 [ ]
[1esmmn [ ERE} E El o o 1 I 1 I 1 i 1
franmes e S I | 1 I 1 " I
Mol b EETY M ) R} - ] L 1L ] L 1 a 1
T TR BN} - El EEES 1 — 10 10 | — 1
I e o [ g el s e | I 1 (il 1 i 1
[ o gl = e L 1 I 1 I |
T T S - E) BT | — 1L il 1 — ]
(= oo o] e i < | | [ [ [ i I
L o T glie] = gl = e ] L 11 L 1 i 1
[embuush: JERETLER TR B} B el - = 1 L 1L ] [ 1 B 1
= m Ea— BN E o | s 3 1 omse . | o . | s | s
L 1 [ 1 E— — 1 B 1
- - 8 1 L 1L I 1 B 1
£ o | I 1 [ [ A |
T L — [ 1 L 1 " ]
- - ] 1L i 1 ¥ ]
El B 1 1 il 1 [ 1

30



James Ashworth Antibiotics Databank FIT1016-FIT2044-S2-2014

SEHHAEHNHE

31



