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This add-on enables Antibiotic Sensitivity Testing (AST) for SENAITE LIMS by allowing the user to add analyses
to a sample that are specifically designed for the measurement of the susceptibility of microorganisms to antibiotics.
These analyses can be added either by means of pre-defined AST Panels or by direct assignment of Antibiotics and
Microorganisms through a matrix.

senaite.ast also incorporates a default analysis for the identification of microorganisms present in a given sample. Once
microorganisms are identified by means of this identification analysis, the system automatically populates the list of
available AST Panels for selection with those that fit better with the identified microorganism(s).

Resistance analyses are qualitative and the supported results are in accordance with the “new definitions of suscepti-
bility testing categories by EUCAST 2019 _:

* S: Susceptible, standard dosing regimen
* I: Susceptible, increased exposure
* R: Resistant

Although user can configure AST Panels for the automatic addition of analyses for the capture of diameter of the
zone of inhibition, the system does not automatically calculate the qualitative results based on the diameter of zone
and the minimum inhibitory concentrations (MICs). However, system can infere the susceptibility testing category
automatically based on pre-defined Breakpoints Tables, along with the diameter of the inhibitory zone.

Once installed, this add-on allows the laboratory to:
* Maintain microorganisms (via senaite.microorganism)
e Maintain antibiotics and antibiotic classes (via senaite.abx)
* Maintain pre-defined AST Panels
* Maintain pre-defined Breakpoints Tables
* Analysis for the identification of microorganisms
* Assignment of pre-defined AST Panels to a sample
» Sample-level customization of AST Panel
* Selective reporting of resistance results
» Support for and selective reporting of extrapolated antibiotics

This documentation is divided in different parts. We recommend that you get started with /nstallation and then head
over to the Quickstart.
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https://pypi.org/project/senaite.ast
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CHAPTER
ONE

INSTALLATION

Add senaite.ast in the eggs section of your buildout:

eggs =

senaite.ast

Run bin/buildout afterwards. With this configuration, buildout will download and install the latest published release
of senaite.ast from Pypi, as well as senaite.microorganism and senaite.abx if not yet installed.

Once buildout finishes, start the instance, login with a user with “Site Administrator” privileges and activate the add-on:

http://localhost:8080/senaite/prefs_install_products_form

Note: It assumes you have a SENAITE zeo client listening to port 8080



https://pypi.org/project/senaite.ast
https://pypi.org/project/senaite.microorganism
https://pypi.org/project/senaite.abx
http://localhost:8080/senaite/prefs_install_products_form
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CHAPTER
TWO

QUICKSTART

This section gives an introduction about senaite.ast. It assumes you have SENAITE LIMS and senaite.
installed. Please read the /nstallation for further details.

2.1 Adding a pre-defined AST Panel

To add pre-defined AST Panels, click the “gear” icon from top right, go to “AST Panels” view.
@ AST Panels  @au

Search
O e Deseription Mieroorganisms
o 2 of Acinetobacter baumanni, Acinetobacter baumannii {meropenem-resistant)*, Acinetobacter spp, Acinetobacter spp (meropenemres
Mercpenem at -20 deg C and refer to NRL
O  Enterococcus Enterococeus faceium, Enterococcus faccalis (Vancomycin-esistant - VRE)Y, Enterocaceus faccium (Vancomyeinresistant - VREJY, Enterococcus spp, Enterococcus faecalis
0O o Store isalates R to cefiriaxane, ceftazidime or Acromenas spp, Burkholderia cepacia complex (presumptive), Citrobacter spp, Citrobacter koseri (diversus), Citrobacter freundii, Elizabethkingia meningoseptica, Enterobacter cloacae, Enterabacter spp, Escherichia
merspenum at-20 deg C and refer to NRL call, Eseherichia coll (ceftriaxoneresi cherichia coll (meropenem-resistant - CRE)", Gram nagative organism (other), Kiebsiella aerogenes, Klebsiella oxytaca, Kiebsizlla preumoniae, Kiebsiclla
pneumoniae (ceftriaxone-resistant - ESBLY", Kiebsiella pneumoniae (meropenem-resistant - CRE), Klebsiella spp, Moraxella spp, Morganella morganii, Pantoea spp, Pasteurella multocida, Proteus mirabilis, Proteus
penner, Proteus vulgaris, Providencia spp, Racultella spp, Seratia marcescens, Stenotrophomenas maltophilis, Vibrio spe
O oner Aeromonas spp, Burknolderia cepacia complex (presumptive), Gitrot robacter koseri (diversus), Git ingoseptica, Enterobacter cloacae, Enterobacter spp, Escherichia
coll, Escherichia coll (ceftriaxone-esistant - ESBL), Escherichia coli (meropenem-resistant - CRE)", Gram negative organism (ather), Kiebsiella aerogenes, Klebsiella axytocs, Kiebsiella pneumaniae, Kisbsiella
pneumoniae (ceftriaxone-resistant - ESBLY", Kiebsiella preumoniae (meropenemresistant - CRE), Kiebsiella spp, Moraxella spp, Morganella morgani, Pantoea spp, Pasteurella multocids, Proteus mirabilis, Proteus
penneri, Providencia spp, Proteus vulgaris, Raoultella spp, Serratia marcescens, Stenotrophomanas maltophilia, Vibrio spp
O ocnez Aeromonas spp, Burknolderia cepacia complex (presumptive), Ctrabacter freundil, Citrobacter koseri (diversus), Gitrobacter spp, Elizabethkingia meningos eptica, Enterabacter spp, Enterobacter cloacae, Escherichia
coll, Escherichia coll(cefiriaxone-esistant - ESBL, Escherichia coli (meropenem-resistant - GRE)?, Gram negative arganism (other), Kiebsiella aerogenes, Klebsiella oxytoca, Kiebsiella pneumoniae, Kiebsiella
preumoniae (ceftriaxone-resistant - ESBLY", Kiebsiella pneumoniae (meropenem esistant - CRE), Kebsiella spp, Moraxella spp, Morganella morgar a spp, Pasteurella multocida, Proteus mirabilis, Proteus
penner, Proteus vulgaris, Providencia spp, Raoultella spp, Serratia marcescens, Stenotrophomonas maltophilis, Vibrio spp
O  Haemophilus Store all CSF and blood isolates at -20 deg Cand refer  Haemophilus influenzae, Haemophilus parainfluenzae
toNRL
O  eseudomonas of Pseudomonas aeruginoss, Pseudomonas spp
species to meropenem at 20 deq G and refer to NRL
O ss Ciprofloxacin sensitivty for Salmonelia s extrapolated  Salmonella spp, Shigella spp, Salmonelia paratyphi A, Salmonella typhi, Sigella flexner, Shigela sonne

from Pefloxacin Store isolates Resistant to
meropenem ceftriaxone or pefloxacin at -20deg C and
refer to NRL

From this view, you can either create a new AST Panel or edit an existing one:

ast already

Anti

otics

CN, CIR, SXT, TOB,
EM, AK

AMP2, va, F

AMC, CRO, CN, CIF,
TOB, MEM, CA;
TZP AK.C

0, CN, CIR F,
SXT

TOB, MEM, CAZ
AK.C

P, CRO, SXT, TE,C

CN, IR TOB, MEM,
Z,T2P.AK

AM1D,C
PEF, AZM, MEM



https://pypi.python.org/pypi/senaite.ast
https://www.senaite.com
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Edit AST Panel
Title -

Summary
Used in item listings and search results.

Store isolates R to ceftriaxone, ceftazidime or meropenum at -20 deg C and refer to NRL

Microorganisms -

The names of selected microorganisms are displayed as row headers in the sensitivity results entry view. From all microorganisms selected here, only thase identified in the Sample are added in results entry view
Acinetobacter baumann Aeromonas spp
Acinetobacter baumannii (meropenemt-resistant) j Burkholderia cepacia complex (presumptive) J
Acinetobacter spp Citrobater spp
Acinetobacter spp (meropenem-esistant) j Citrobacter koseri (diversus) J
Bacillus spp Citrobacter freundii
Antibiotics
The abbreviations of selected antibiotics are isplayed as column headers in the sensitivity resuls entry view
Amoxacillin l Amoxy + clavulanate I
Ampicillin J Ceftriaxone j
Ampicillin Gentamicin
Jatvomyen | cpronosacn 2
Cefazolin Nitrofurantoin

Clinical breakpoints table

[ skpoints table to u f set, the system will automatically calculate the susceptibility testing category as soon as the zone diameter inmm is submitted by the user. If the ‘Include dlinical breakpoints selector is enabled for this panel, users will also be able to ovenwrite the clinical breakpoints table

[0 Include disk content in pg

Wihen enabled, sn additional row for the introduction of the disk content (potency) in ug is displayed in the resuits entry view, above resistance call options

Include zone diameter in mm

When enabled, an additional row for the introduction of the zone diameter (in mm) is displayed i the results entry view, above resistance call options

Selective reporting

enabled, an additional row to indicate whether the resistance result for each microorganism-antibiotic tuple has to be reported in results report or not

save | Cancel

From this view, you can choose both the Microorganisms and the Antibiotics. Please read the documentation of
senaite.microorganism and the documentation of senaite.abx for further details.

If a “Clinical breakpoints table” is selected, the system will automatically use this breakpoints table to calculate the
susceptibility testing category (S/I/R) when the diameter of the inhibition zone is submitted by the user. Still, user can
change the breakpoints table to use for any given antibiotic and microorganism later, on susceptibility testing results
introduction.

If the option “Include disk content in ug” is selected, an additional row for the introduction of the disk content (potency)
in g is displayed in the results entry view, above resistance call options.

If the option “Include zone diameter in mm” is checked, besides the qualitative analysis for antibiotic susceptibility, the
system will also add analyses for the capture of the zone of inhibition in mms automatically when this panel is selected.

If the option “Selective reporting” is checked, the system will also add an analysis to allow the user to indicate the
resistance results to be displayed in results report. If unchecked, all resistance results will be rendered. Besides, this
option also allows the user to choose the extrapolated antibotics to be reported.
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2.2 Microorganism identification analysis

Besides AST Panels, this add-on creates a new analysis service with name “Microorganism identification” and the
category “Antibiotic Sensitivity Testing (AST)” as well.

When this “Microorganism identification” service is assigned to a Sample (either from Sample Add form or later,
through “Manage analyses”), a new analysis with pre-defined result options is added.

N
<% Analyses
| Invalid H Al |
v Analysis Method Instrument Analyst Status Result Specification +- Retested Attachments Captured Submitter Due Date Hidden
' .M\croorganlsm None j Manua admin Unassigned Entercbacter cloacae j No 2020-12-03
» identification ©
Enterococcus faecium j

‘ o] | Reject ) 1/1 | Export |

Note: The selection list of this type of analysis is populated with the microorganisms registered in the system that are
in “active” status.

This analysis behaves as a multi-selection list, so the user can choose as many microorganisms as required.

2.3 Assignment of an AST Panel to a Sample

For the assignment of an AST Panel to a sample, go to sample view. Below the analyses listing, a section for Sensitivity
Testing is displayed:

EQ Antibiotic Sensitivities

Panel | Select panel & \ Add panel \ Customize \ Selective reporting

[ v [ |

Microorgantsm Result Captured Submitter status

Select one of the available AST Panels and press the button “Add”. Analyses are added automatically based on the
settings of the AST Panel of choice.

Note: If no AST Panels are displayed, please check that at least one of the microorganisms identified (see Microor-
ganism identification analysis) is assigned to a pre-defined AST Panel.

[E3 Antibiotic Sensitivities

Panel | GNB1 ¢ | add panel | customize | selectve reporting

[ vai | RN
Resuit Amc cro on ce F sxr Captured Submitter Status
Eviz Evi2 Evi2 Eviz Evi2 Evi2
! 0 on ciP F T
© Category
© Report N N N N N N

2.2. Microorganism identification analysis 7
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You can add as many AST Panels as you wish, but only identified microorganisms will be added by default. Microor-
ganisms are displayed in rows and Antibotics (abbreviations) in columns.

2.4 Custom AST Panel for a Sample

Sometimes user might want to add additional microorganisms, even if they were not initially identified or add new
Antibiotics, even if they weren’t defined in the pre-defined AST Panel of choice.

From same view, press the “Custom” button and a matrix with microorganisms as rows and antibiotics as columns is
displayed for easy selection. By default, only microorganisms identified are displayed. However, user can press “All
microorganisms” button to extend the list with the rest of microorganisms registered in the system:

AST Panel g
5la)
Mictoorganism A Amomcilin AMC AMIO AMP2 AZM Cefumoin FOK CAZ CRO Cephalen €GP E  Fuclaclin N MEM MTZ F NOR O PEFE P Tip TH S¢ TE TOB ST Ve
Bocius 0 oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Burkholceriscepacia comple (presumpive) oo OO0 o oo 0O0DOo Do 0o oo 00D 000 O0DO0DO0ODOOO0OOOODo
Campriobactersep oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Cancida aibicans oo OO o oo oo o o OO0 oo 00 000D OO OO0 O OOO O O
Cancids spp oo OO0 o oo 0OD0DOo D Do ooD 00 0 O0DDODO0DO0ODOOOO DO
Ctabacter feundi oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Ctrobacter koser dhersus) oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Crrobacter spp oo OO0 o oo 0OD0DOo D Do ooD 00 0 O0DDODO0DO0ODOOOO DO
Glostidium perfingens oo OO o oo 0o 0o 0o OO0 oo 00 000D OO OO0 O OOO O O
Clostitum septcum oo OO o oo oo o o OO0 oo 00 000D OO OO0 O OOO O O
[m—— oo OO0 o oo 000D Do oo 00D 0D OO0 O0DDODDOOOO OO
Cutbactrum spp oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Blzabetingin meringoseptica oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
cter coscae oo OO0 o oo 0OD0DOo D Do ooD 00 0 O0DDODO0DO0ODOOOO DO
o oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Enterococcus fscalls oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Eneracacaus faezalis oo OO0 o oo 0OD0DOo D Do ooD 00D 0D OO0 DODDODOOODO OO
Enteracoscus faceals (Vancomycinresistont -viE) 0 O 0o o o ao 0o 0o 0o 00O oo 00 000 OO OO0 OO0 O O
Enerococeus fascum oo OO0 o oo 0O0DOo Do 0o oo 00D 000 O0DO0DO0ODOOO0OOOODo
Enteracoceus fazcum (Vancemysiesistent Vi) [ O O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Enterococsus sop oo O o o o a oo o o OO0 oo 00 000D OO OO0 O OOO O O
Excherchn ol u] 0o o o o u] u] u] oo o o 0 OO0 OO DO OO0ODo m]
T — O O o o o O 0 O 0o O o 0 OO0 OO0 DO OO0 0
Escherichiocol (meropencresistant-E) oo OO o oo 0o 0o 0o OO0 oo 00 000D OO OO0 O OOO O O

Note: System allows unbalanced entries, so user can choose different antibiotics for different microorganisms at will.

Once the button “Save” is pressed, the user is redirected to the Sample view and the list of AST analyses is updated
accordingly:
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[Eq Antibiotic Sensitivities

Panel | selectpanel ¢ | Add panel | customize

Selective reporting

- Il
[m} Microorganism Result FOX SXT F AMC CRO AK cIP N Captured
El Escherichia coli (ceftriaxone-resistant - ESBL) © Breakpoints table N/S NS NS N/S NS NiS NS NS
E‘ © Zone diameter (mm) FOX SXT F AMC cRO AK P oN
[m] © category
L]

E‘ Escherichia coll © Breakpoints table N/S Evi2 Evi2 Evi2 Evi2 NS Evi2 EviZ
g 0z gameter () - . o
o © Category

L]

E‘ O Report N N N N N N N N

2.5 Selective reporting

Submitter

Status

Unassigned
Unassigned
Unassigned
Unassigned
Unassigned
Unassigned

Unassigned

77 [xport |

User can easily set the resistance results to be included in the results report by means of the “Report” analysis. However,
there is also the option to define the selective reporting all-at-once. Press the “Selective reporting” button and a matrix

with microorganisms as rows and antibiotics as columns is displayed for easy selection.

AST Panel Selective Reporting

Microorganism ax amc Cetazaiin Fox cro Cephalexin ap Fluctoxacilin on
Escherichia col [m] [m] [m] o (m] (m]
Escherichia coli (cefiriaxoneresistant - ESBL) [m] [m] [m] o [m] [m]

2/2 [ expont |

gl
E sxT
(m] [m]
[m] [m]

From this view, user can choose the tuples Microorganism-Antibiotic to be reported in results. Once the button “Save”

is pressed, the value for analyses with name “Report” for all microorganisms are updated accordingly.

2.5. Selective reporting
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CHAPTER
THREE

CHANGELOG

3.1 1.0.0 (2022-06-18)

* #17 Selective reporting for extrapolated antibiotics

* #15 Support for extrapolated antibiotics

» #13 Allow addition of new antibiotics to submitted/verified AST analyses
* #12 Negative values for diameter and zone size tests not permitted

e #12 Do not allow to submit AST analyses with empties

» #11 Better styling of AST Panel selector in Sample view

* #10 Allow to remove retracted AST analyses retests

¢ Initial Release

11
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CHAPTER
FOUR

LICENSE

SENAITE.AST Copyright (C) 2020-2022 RIDING BYTES & NARALABS

SENAITE.AST is available under the terms of the GNU General Public License, version 2 as published by the Free
Software Foundation.

The source code of this software, together with a copy of the license can be found at this repository: https://github.
com/senaite/senaite.ast

This program is distributed in the hope that it will be useful, but WITHOUT ANY WARRANTY; without even the
implied warranty of MERCHANTABILITY or FITNESS FOR A PARTICULAR PURPOSE. See the GNU General
Public License for more details.

13
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