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Whonet software introduced by WHO for surveillance of antimicrobial resistance. The
scope of the study is that incorporation of quality control alerts in the software which
leads to minimal laboratory errors, provides the clinicians therapeutic comments about
antimicrobial therapy. Real time data entry of patient, sample details, microscopy and
the culture workup were also entered. The antimicrobial susceptibility test results were
fed directly in the Whonet software with a digital calliper. A scatter plot, a two-
dimensional graph in which the points corresponding to two related or unrelated drugs
were graphed and observed for positive and negative correlation of resistance pattern.
Each antimicrobial was compared with all the other antimicrobials for cross resistance
pattern and a consolidated checker-board table was created for all scatterplots. Whonet
is used for the comparison of NS1 antigen with IgM antibody test results and thereby
enabling the laboratory to get the feedback for the dengue testing policy regarding the
need for NS1 antigen or IgM antibody or both. This software is more than a laboratory
information system, that helps the laboratory technologist for proper documentation and
reporting.

Introduction

Whonet is a computerized microbiology laboratory
data management and analysis program introduced
by World Health Organization for the surveillance
of antimicrobial resistance worldwide. The software
can help the microbiology laboratory in collating
and analysis of antimicrobial susceptibility pattern
results and guiding the clinicians for empirical
therapy, monitoring the trend of antimicrobial
resistance, helps in antimicrobial policy decisions

and preventive measures. Whonet can be used in a
resource limited laboratory setting, facilitates by
sharing and analysis of data among various levels of
laboratories as part of national antimicrobial
resistance surveillance program. The cumulative
antibiograms obtained from various hospitals may
help in formulating antimicrobial policies and
control measures at national level. Besides, the
Whonet software can facilitate the laboratory in the
pre-analytical, analytical, and post analytical
activities such as
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Standardized data entry with user defined data fields
and customized code listing.

Integrating a standard laboratory work up like
culture and identification with the patient details,
accurate entry of antimicrobial Susceptibility Test
(AST) results with USB SPB output and
incorporation of the quality control activities such as
AST results with the ATCC strains.

Customized clinical reporting with all demographic
particulars, microscopic findings, culture
interpretation, antimicrobial susceptibility test
results. The incorporation of alerts in clinical reports
that help the clinicians for antimicrobial
stewardship, hospital infection outbreak detection
and quality control alerts helping the laboratory for
identifying the errors.

This study was carried out with the primary
intention of using Whonet as a laboratory software
for all diagnostic activities in bacteriology and
serology in addition to antimicrobial resistance
survival.

The scatterplot tool to analyse the cross resistance
pattern can be used to obtain cross resistance
patterns between all antimicrobials and a
consolidated checkerboard type of table can be
created that can be used as a ready reckoner for
analysing the cross restance pattern and may help in
guiding the antibiotic policy and stewardship.

The main objectives of this study to utilization and
application of whonet software in clinical
microbiology in a broader perspective in addition to
antimicrobial susceptibility.

Materials and Methods
Laboratory Configuration and Data entry

Based on the model laboratory configuration in the
Whonet the following additional data field were
created: a) clinical details-related to fever, general
symptoms and signs and specific system wise
symptoms and signs (Central Nervous System,
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urogenital etc.). It was possible to enter the data in
real time every day like a laboratory information
system directly in the software: name of the patient,
hospital and sample identification number, clinical
history, and specimen type. The laboratory workup
details such as direct gram stain examination, the
culture workup like, colony morphology and colony
microscopy and the biochemical results were
entered in real time. The antimicrobial susceptibility
test results were entered directly in the Whonet
software with USB SPB output. Regarding serology
laboratories, additional data fields such as HIV
antibody, HBSAg, HCV antibody, Treponemal &
Non treponemal antibody fields Finally,
consolidated lab registers were created in the
Whonet software itself including all specimen types
and all configured laboratories separately for culture
and serology and updated every day.

Analysis

The software primarily meant for analysis of
antimicrobial susceptibility results like organism
wise susceptibility pattern was used for the analysis
of additional parameters such as correlation of the
culture results with the direct gram smear
microscopy, comparison of antimicrobial drug
resistance  profile among  pathogens and
commensals, Cross resistance pattern among
selected antimicrobials using scatterplot. Scatter
plot, a two-dimensional graph in which the points
corresponding to two related or unrelated drugs were
graphed and observed for positive and negative
correlation of resistance pattern. Each antimicrobial
was compared with all the other antimicrobials for
cross resistance pattern and a consolidated checker-
board table was created for all scatterplots.

Results and Discussion

The list of various culture and serology laboratories
configured in WHONET (Fig.1) shows that the
software is versatile with the ability to configure
many laboratories with different functions. In
addition to the data fields already available in the
Whonet software, newly configured data fields such
as clinical details, e.g., fever clinical and culture
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interpretation with the corresponding code lists are
shown in figure: 2a, 2b & 2c respectively

The laboratory workup details-Direct microscopy -
e.g., Gram smear with data fields (pus cells &
organisms) with code listing, (Fig: 3a & 3b) show
that the software is able to integrate microscopy
with culture enabling accurate interpretation of the
isolated organism as pathogen or commensal.

The culture workup details with colony morphology
on media e.g., blood agar and biochemical reaction
e.g., Triple Sugar Iron Agar with corresponding
code listing (fig.4a & 4b) enables the laboratory
technician to adhere to standard operating procedure
with documentation.

Besides the culture workup serology laboratories
such as dengue NS1 Ag/IlgM ELISA, ASO-
Rheumatoid Factor-CRP, HIV Antibody -HBsAg-
HCV Antibody were also configured. The data
fields of Widal and Dengue serology laboratory with
the code listing (fig: 5) reveal the flexibility in
configuration of laboratories with different
functions.

In the quality control laboratory, it was possible to
record the antimicrobial susceptibility pattern for the
ATCC strains as per the acceptable zone diameter
ranges different from the routine antimicrobial
susceptibility pattern for the clinical isolates.

Besides the antimicrobials with discordant zone
diameter ranges for ATCC strains such as
Escherichia coli atcc25922 e.g., Ceftazidime (CAZ)
zone diameter 22 mm range (22-29) and piperacillin
tazobactum with ZD 22 mm range (25-33) could be
notified as “S@” and “l@” respectively for

corrective action (Fig : 6)

The percentage susceptibility (antibiogram) essential
for the antibiotic policy and stewardship can be
easily obtained from the Whonet software (figure7).
The scatterplot tool to analyse the cross resistance
pattern can be used to obtain cross resistance
patterns between all antimicrobials and a
consolidated checkerboard type of table can be
created that can be used as a ready reckoner for
analysing the cross restance pattern and may help in
guiding the antibiotic policy and
stewardship.(Figure 8a,8b)

Another valuable Whonet tool is analysis of the
resistance profile to detect the multidrug resistance
(MDR) or extremely drug resistance (XDR) or
pandrug resistance (PDR).(figure:9)

Analysis of the serological test with reference to
Dengue testing (figure 10) shows the comparison of
NS1 antigen with IgM antibody results and thereby
enabling the laboratory to get the feedback for the
dengue testing policy regarding the need for NS1
antigen or IgM antibody or both.

Thus the WHONET software - a tool primarily
intended for antimicrobial susceptibility pattern data
entry and analysis of antimicrobial resistance can be
extended to a variety of applications as a laboratory
software for bacteriology, serology and also
molecular biology. The software is easily
customisable, enabling the laboratory to create
additional data fields such as clinical details- general
and specific system wise symptoms and signs
(respiratory, central nervous system, urogenital etc.)
and integrate direct gram microscopy, culture work
up, biochemical results and quality control.
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Fig.1

Country code Laboratory code Laboratory name ~ Mew laboratory
IND ACD Antimicrobial Consumption Data
IND AMD Antimicrobial Distribution
ASQ Antimicrobial Susceptibility QC Labaratory | Open laboratory
BCL Blood Culture Laboratory
BFL Central Clinical Laboratary KIS- Body Fluids& CSF Culture Wodty [aboratory
IND SCRTYP Central Clinical Laboratary -CCL -Scrub Typhus Copy laboratory
IND ARC Central Clinical laboratory KIMS ASO-RF-CRP
IND HIV Central Clinical Laboratory KIMS - HIV Testing
IND MSL Central Clinical Laboratary KIMS - Microscopy Delete laboratory
IND PCL Central Clinical Laboratory KIMS - Pus Culture
IND ucL Central Clinical Laboratory KIMS - Urine Culture
IND cvL Central Clinical Laboratary KIMS -COVID19 Testing
IND FCL Central Clinical Laboratory KIMS- Fungal Culture Laboratory
IND HBY Central Clinical Laboratory KIMS -Hepatitis B DNA
IND HTL Central Clinical laboratory KIMS -Hepatitis B Testing
IND HCV Central Clinical Laboratory KIMS -Hepatitis C rPCR Testing Language and dates
IND HAE Central Clinical Laboratory KIMS -Hepatititis A Serology
IND WBL Central Clinical Laboratory KIMS -Serology Selectfonts
IND SPU Central Clinical Laboratory KIMS -Sputum Throat Swab Culture v
Browse CWYHONET\ Cancel
Fig.2a Clinical detail-fever
Origin Human - Save isolate
: View database
Patient
Full name Sharvananth Cardio-Resp. clinicl BacTrack summary
Age 9 CNS clinical
Sex m GastroEntera clinical Print
|dentification number 202109060074 Urinary clinical §
Central [ab.number 208936 Surgery Ortho clinical Bt
Microbiology number 1385 Diagnosis Caliper Clear
Patient Category PAD Nosocomial infection
Fever clinical fev 4-7d Prior animicrobial therapy 1
General clinical Prior antimicrobial therapy2 | Seardh
Paediatric clinical Unit
0Dbs.Gyn clinical
Code Description
Location fev<=3 Fever <=3days
Institution KINS Department Pediatrics fov =28 Fever =28 days
Date of admission Reference no foy 14-21 Fever 14-21days
Location pedwd Condition of specimen Good fev21-28 Fever 21-28 days
Lacation type n fev4-7d Fever 4-Tdays
fev7-14 Fever 7-14days
fevuk Fever -unknown duration
STEIED nofev No fever
Specimen number Specimen type . nofev Na fever
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Fig.2b Culture interpretation-blood with code listing

Specimen
Specimen number 29 Specimen type ol Search
Specimen date 1-Feb-2021 Local specimen code
Specimen time 5.36pm Reason
Received Date 2-Feb-2021 Culture Bottle ID
Received Time 915am Code Description
Candinvas Candidemia -probabe invasive infection
Mictobiclogy con el Contaminated cufture
Testname £on spec Contaminated specimen
Diphth Diphtheroids -Normal skinflora ; contaminated specimen
Iifalreport E ol 1 E.coli bacteremia due o probadle UT! or wound infection
Final Report EcoliNg E coli bacteremia -Probable neonatal septicasmia
Organism 3ab Salmaonella Paratyphi B enbac Enterobacter sp bacteremia due to probable LTI or wound infection
Organism2 Encoc2bleul+  Enterococeal bacteremia - probable Subacute bacterial endocardiis
1IRSA Encocnoso Enterococcal bacteremia- due to ? centralfiv cannulation
AR — EncocNB Enterococc -probable neonatal septicaemia
—_ Encoc 1bldcul+  Enterococci -probable normal skin flora
VRE L Hinfl Haemophilus influenzae bacteremia probable pneumanitis or meningitis
ESBL Kleb.pneu1  K.pneumoniae bacteremia due to probable UTI orwound infection
Blood cuture interpretation SalparayphB | Salmonella paratyphi B Enteric fever Kle pne NB K pneumoniae bacteremia -Probable neonatal septicagmia
Interpretation -2 normalflora Normal skin flora ; contaminated specimen
Comment pneumo Pneumacaccal bacteremia probable pneumantis or meningitis
Comment Pro GBS bactera Probable Group B Streptococeal bacteraemia
Proteus sp 1" Proteus sp bacteremia due to probable UTI or wound infection
WIdal mre StV O H @Al narnhmbi Calmnnalla naratunhi A Crdaric faoar
Fig.2c Culture interpretation- pus with different code listing
Code Description
Microbiology MecH EcKleA.. 7 Type | Necrotizing fascifis due to Esch coli/Klebsiella sp and Anaerabic
Testname Neci2 Spy 2 Type 2 Necrotizing fasciitis due to S.pyogenes
Dark ground microscopy Mecf! Sau Spy... ? Type | Mecrofizing fasciitis due to S.aureus,S.pyogenes and Bacteroides
Organism sau Staphylococous aureus ss. aureus candAllther  Candida growth-probably due to broad spectrum antimicrobial therapy
Growth culnegpath  Culture Negative for Pathogens
T Defbac Vag Definite Dacte.na.n vagu?o.s.\s
Def Can Vag Definite Candidial vaginitis
Pus culture interpretation Defpath Definite pathogen Def Ecali pyo Definite E.coli pyogenic infection
Interpretation-2 DefKlebpyo  Definite Klebsiella pyogenic infeclion
Interpretation Defpath Definite pathogen
Initial report DefPseudpyo  Definite Pseudomomanas pyogenicinfection
Final report DefS.aureus p.. Definite Staph.aureus pyogenic infection
Comment XDRres colistin - Extremely Drug Resistant organism -may respond to Colistin
Morvag smear  Normalvaginal flora
Comment Pro ana str Probable anaerobic streptococcal pyagenic infection
Beta-actamase ProbacVag  Probable bacterial vaginosis
ESBL Pro Canvag Probable Candidial vaginitis
MRSA - Pro cal wou Probable colonizer ofthe wound & nota pathogen
Antiofc panel e » Srnstaataan —Quhanlnpannanninn
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Fig.3a Direct Gram smear microscopy data fields with pus cells code listing.

Specimen
Specimen number
Specimen date
Specimen time
Specimen type
Specimen site
Received Date

Wicroscopy
Direct microscopy
Squamous epithelial cells
RBC
Pus cells
Clue cells
Gram positive cocci
Gram negative cocci
Gram positive bacilli

137
4-Mar-2021
12:65pm
ps
4-Mar-2021
Gram

nil

Pus Pc man|
Mil
pair&ch++
nil

Mil

Received Time

Local specimen code
Condition of specimen
Report date
Reporttime

Reason

Gram negative bacilli

Gram positive yeasts

Ziehl Neelsen stain
Auramine (Fluroescent) stain
Wodified Kinyoun Mocardia
10% KOH mount
Trichomonas vaginalis

1:10pm

Good

6-Mar-2021

10:10am

nil

Caliper Clear
Search
Code Description
1+ <510 x field (Few)
Pus Pc Few <5100 x field (Few)
3+ =100 xfield (many)
Pus Pcman =10H00 x field (many)
2+ 5-10/10 x field (moderate)
Pus Pc mod 5-10/100 x field (moderate)
PMN Bid sp Many PMN ?due to bloody specimen
Pus Pc- Mil

Fig.3b Direct Gram smear microscopy-Gram Positive Cocci and Bacilli code listing

Specimen site
Received Date

Microscopy
Direct microscopy
Squamous epithelial cells
RBC
Pus cells
Clue cells
Gram positive cocci
Gram negative cocci
Gram positive bacilli

Microbiology
Test name

Dark ground microscopy

Specimen site
Received Date

Microscopy
Direct microscopy
Squamous epithelial cells
RBC
Pus cells
Clue cells
Gram positive coccl
Gram negative cocci
Gram positive bacilli

Microbiology
Testname

Dark ground microscopy

Specimen site
Received Date

Microscopy
Direct microscopy
Sguamous epithelial cells
RBC
Pus cells
Clue cells
Gram positive cocci
Gram negative cocci
Gram positive bacilli

Microbiology
Testname

Dark ground microscopy
Organism

Gram|

nil

Pus Pc man
il
pair&ch++—+

nil

—

4-Mar-2021

Gram

nil

Pus Pc man
Mil
pair&ch+++
nil
Mil

4-Mar-2021

Reporttime
Reason

Gram negative bacilli

Gram positive yeasts

Zighl Neelsen stain
Auramine (Fluroescent) stain
Modified Kinyoun Mocardia
10% KOH mount
Trichomonas vaginalis

Report time
Reason

Gram negative bacill

Gram positive yeasts

Ziehl Neelsen stain
Auramine (Fluroescent) stain
WModified Kinyoun MNocardia
10% KOH mount
Trichomonas vaginalis

Reporttime
Reason

Gram Gram negative bacilli
nil Gram positive yeasts
Ziehl Neelsen stain
Pus Pcman Auramine (Fluroescent) stain
Nil Modified Kinyoun Nocardia
pair&ch+++ 10% KOH mount
nil Trichomaonas vaginalis
il|
sau Staphylococcus aureus ss. aureus

10:10am

nil

10:10am

nil

nil
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Code Description

AcrOra Acridine Crange

FlAu Auramine (flourochrome) stain
FM & ZN Fluorescent & Ziehl Meelsen Microscopy
Gie Giemsa stain

GieBS Giemsa stained blood smear
Gram & Zh Gram & Ziehl Neelsen

Gram & mod Gram & Modified Ziehl Neelsen
Gram Gram stain

lod lodine wet mount

KOH KOH wet mount

LPCB LPCB mount

sa lwet Saline wet mount

TZK Sme Tzank Smear (Giemsa Stain)

N Ziehl Neelsen

ZN mlep Ziehl Neelsen(M.leprae)
ZN mod Ziehl Neelsen{modified)
Code Description
chains+ in chains+ (few)
chains++ in chains++ (Moderate)
chains +++ in chains+++ (many)
clu+ in clusters +(few )
clu++ in clusters ++ (moderate )
clu+++ in clusters +++ (many )
pair+ in pairs + (faw )
pair++ in pairs ++ (moderate )
pair+++ in pairs +++(many )
pair&ch+ in pairs & chains + (few)
pair&ch++ in pairs & chains +~+(moderate)
pairch+++ in pairs & chains +++ (many)
pair&clu+ in pairs & clusters + (few)
pairkclu++ in pairs & clusters ++(moderate)
pair&clu++ in pairs & clusters +++ (many)
nil il
Code Description
nocard+ Branching filamentous and beaded Gram positive bacilli+
nocard++ Branching filamentous and beaded Gram positive bacilli++
nocard+++ Branching filamentous and beaded Gram positive bacilli+++
diptheroid few (? diptheroids)
Bacillus + few (? Bacillus sp)
diphtheroi few (? diphtheroids)
lacbac + few (? lactobacilli)
clo.perfri in chains - boxcar appearance (Clperfringens)
Bacillus + many ( ? Bacillus sp )
diphtheroi many ( ? diphtheroids )
diphtheroi many (? diphtheroids)
lacbac +++ many (? lactobacilli )
Bacillus + moderate ( ? Bacillus sp)
diphtheroi moderate ( ? diphtheroids )
diphtheroi Moderate (? diptheroids)
lacbac ++ moderate (? lactobacilli )
Nil Nil
clos tetan with terminal spores ( Clostridium tetani)
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Fig.4a Colony morphology-Blood and MaConkeyAgars code listing

Other
Subculture1
SIC1BA1
SIC 1BA2
SIC 1BA-3
SIC 1MA1
SIC 1MA2
SIC 1MA3
SIC1CA1
Subculture2
SIC 2BA-1
SIC2BA2
SIC 2 MA-1
SIC 2 MA-2
SIC2CA1
subculture3
SIC 3BA-T
SIC3BA2
SIC 3 MA-1
SIC3MA2
SIC3CA1
Sel.colony
Col.1 Gr.stain

Other
Subculture1
SiC1BA1
SIC1BA2
SIC1BA3
SIC 1 MA-1
SIC1MA-2
SIC1MA-3
SIC1CA1
Subculture2
SIC2BA1
SIC2BA-2
SIC 2 MA-1
SIC2MA-2
SIC2CA1
subculture3
SIC3BA-1
SIC3BA-2
SIC 3 MA-1
SIC 3 MA-2
SIC3CA1

G T GAA
Subculture2

SIC 2BA-1
SIC2BA2

SIC 2 MA-1
SIC2MA2
SIC2CA1
subculture3
SIC3BA1
SIC3BA2
SIC3MA
SIC3MA2
SIC3CA1
Sel.colony1

Col.1 Grstain
Selcolony2

Col.2 Grstain
Sel.colony3

Col.3 Grstain
Catalase
Coagulase-slide
Coagulase-tuoe
Bacitracin sensitiity
Optochin sensitivity
XV XV Faclor

CAMP test

Bile esculin
Heattest 60 deg
Novobiocin resistance
Salmonella Serotyping
Col 1 Tsi Gi Urind Ox
Col 2 Tsi Ci Urnd Ox

23-Sep-2021

Wy moil

Wu Lf

MuLf

Gnb

24-3ep-2019
Fl mo

F nLf

Mucoid Lac Fermen

MALac+Mucoid
GNB

Search
Code Description
4h0p Alpha Hemolytic Opague
At Alpha Hemolytic Tiny
BhOp Beta Hemalytic Opaque
Bhti Beta Hemolytic Tiny
Dr spor Dry spores
Flmo Flat moist
Ghop Gamma Hemalytic Opaque
ehti Gamma Hemalytic Tiny
hemo Hemalytic
Wy moi Hucoid moist
No Grow No growth
NH Non-hemolytic
opq opaque
Pl cant Plate contaminated
Smmo Small moist
Sw moi Swarming moist
i tiny
Ye Op Yellow Opaque
WHONET-32  Low priority
Enterobacteriaceae
Fluorequinolones = Non-susceptiole

Save isolate
View database
BacTrack summary
Print

Caliper Clear

Search

FMLf NonLacFermen

MuLlf  Mucoid Lac Fermen
MuNLf  Mucoid Mon Lac.Fermen
SplLf  Spreading Lac.Ferm
SpNLf  Spreading Non Lac.Ferm
Lfti LacFermen tiny

MLTH Non Lac Fermen tiny
Lismall LacFermen small

NIf small Non Lac Fermen small

Fig.4b Triple Sugar Iron Agar code listing

LT MALac+Mucoid
Gnb GNE
Ki.pneu]| AAG+Hs-PPN- Kl.pneu
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Code Description

Ebacspl AIAG++Hs-NNN - E.bac sp1
E.bacsp2 AAGHHS-PNN E.bac 5p2
Citsp AAG+HS++PNN - Citsp
Citsp AAG+Hs++PNP  Cit sp

Puulg AAG+Hs++PPPN  Swarm Pwvulg
E.coli AAGHHS-NNP- Eco

Citsp Hs- AAG+HS-PNN - Citsp
Semsp AIAG+HSPNNN Serr sp
KLpneu AAGHHS-PPN- KL pneu
KLoxt AAG+HS-PPP - Kl.ont

KLrhin AJAG+NNN - Kl.rhin

Ppenn AIAG-Hs++NPNN Swarm Ppe
Bac Sp1 AAG-Hs-NNN  Bacillus sp
Ewisp AIAG-HS-PNN - Ewin 5p
Semsp AIAG-Hs-PNNN Serr sp
Vib.Cho AIAG-Hs-PNPP Vib.Cho
E.bacsp? AIAG-Hs-PPN- E.dacsp3
salsp KIAG+HS ++PNNN  Sal sp

WHONET-32  Low priority
Enterobacteriaceae
Fluoroquinolones = Non-susceptible
Important resistance
Wicrabiologist message:
Depending on your area, resistantisolates may be uncommen.

WHONET-83  Low priority
Klebsiella sp.
cillins = Susceptiole
Quality control alert - Susceptible sirains are rare
Microbiologist message:

Susceptible isolates are uncommon. Check for a pessible laboratory error.
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Fig.5a Widal laboratory- antibody to S.typhi O,H, S.paratyphi AH,BH with code listing

Location Code Description
Location fe mt Department med B.abor Pos Brucellosis due to B.abortus POSSIBLE
Location type in B.abor Def Brucellosis due o B abortus CONFIRMED
B.abar Pro Brucellosis due to B.abortus PROBABLE
Specimen B.mel Pos Brucellosis due o B.melitensis POSSIBLE
Specimen number 133 Local specimen code b.mel Def Brucellosis due to B.melitensis CONFIRMED
B.mel Prob Brucellosis due to B.melitensis PROBABLE
Specimen date _AD[- Condition of specimen
Specimen tpe 28-Apr-2022 mezson Eood S ptyADef Typhoid fever due to S paratyphi ACONFIRMED
2 g ol S pyAPro Typhoid fever due to S.paratyphi APROBABLE
Sly poss Typhoid fever due to 3.Typhi POSSIBLE
Microbiology Sty Prob Typhoid fever due to S.Typhi PROBABLE
Testname Widal WIDAL Tube agglutination e T ] y RN
Test1 Widal Typhoid fever NEGATIVE
Antibody to S.typhi O T Titre - > =400 Typhoid fever S.paratyphi A POSSIBLE
Antibody to S.typhi H = =400 Titre : > =400
Antibody to S.typhi AH 25 Titre : 25
Antibody to S.typhi BH 50 Titre : 50
Rise in fitre
Interpretation Sy Def Typhoid fever due to S.typhiCOMNFIRMED
Test2 S.Typhilg S.typhi IgM 1gG Immunochromatography
Igh antibody to S.typhi S.paratyphi Pas Positive
19G antibody to Styphi S.paratyphi Pos Positive
Kit name
Fig.5b Dengue serology-IgM antibody and NS1 Ag with code listing.
Specimen time 1014 Date sent1o ret. 1ao. —

. Code Description
Specimen type a1 Reason -
e R . Indeter Indeterminate

eceived Date " ondition of specimen )

. . 10-Mov-2021 p Good Neg Negative
Received Time 11.20 Pos Positive

Pos serco Positive-IgM seroconversion
Microbiology Pos low Positive-low titre
Report date 10-Nov-2021 Pos mod Positive-moderate fitre
Report time Pos rlge POS?tI&'e—RI?e ”_1 titre
) Paos high Positrive-high titre
Organism
Initial report
Test method Den NS1+igME|  Dengue NSl antigen +ig M ELISA
Dengue -Igh antibody Pog| Positive
Kitname 5D Den IgM EL
Lot number Exp DEN Igh 5
Testname Den Ighl Dengue Igh ELISA
Dengue NS1Antigen Neg Negative
Kit name Den NS1ELSC) Dengue (N51Ag) ELISA Standard Diagnostics
Lot number Exp DEN NSAg 3
Dengue -lgG antibody
Kit name
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Fig.6 Quality control laboratory-antimicrobial disc with ATCC strains

Microbiolagy | Print |
Mueller Hinton Agar MHAS

Organism eco Escherichia coli | Exit |
QC range Sensitive @ | Cali | ‘ ol |

iper ear
QC range Resistant @ CAZ TEFEP ’
QC range Intermediate @ PTZ.CTX Clinical s
inical repol
Inoculum
. 0.5MF =F&= Include or exclude an antibiotic

Incubation temp. a7eC

<=F9= Include all tested antibiotics

Discs : observation

Discs : replacement

MHA Growth QC Pass Cefotaxime/Clavulanic acid
Cefixime CLS|

30M0ug
Antibiotic panel Gram negative urine - |

atcc25922

B B No QC range for this antibiotic.
O MIc ) Etest

Aleris

WHONET-8  Medium priarity
All organisms
Penicillins and Beta-lactam+Inhibitor = Discordant results
Quiality control alert- The resistance pattern is rare
Microbiologist message:
This is an uncommon resistance pattern. Check for a possible laboratory error.

WHONET-29  Medium priarity
Other Enterobacteriaceae

Fig.7 Antibiogram of Escherichia coli

# Analysis results - Organism = ecokpn,pae,ac- (1262 Isolates) - U oA
File  Edit
Copytable | [ covoapn || Save table I Save graph || continue [ Show hidden columns

o Number of o CRO cP GEN WEM FEP Al Ic P o cAz
roanism isolates %S %S %S %S %S %S Number Number Number

Escherichia coli

Klebsiella pneumoniae ss. pneumoniae

Pseudomonas aeruginsa

Escherichia coli

Antibiotics

% Susceptbiity

Amoxicilin/Clavulanic acid

Ciprofloracin
Gentamicin

Meropenem
PiperacillinTazobactam
Trimethoprim/Sulfamethorazole
Cefazolin

Cefepime

Imipenem

Artimicrobials
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Fig.8a Scatterplot of Antimicrobial cross resistance pattern Escherichia coli
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Fig.8b Checkerboard type analysis of scatter plots
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Fig.9 Resistance profile
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Fig.10 Shows the comparison of NS1 antigen with IgM antibody results
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By integrating the patient particulars, laboratory
workup, reporting and analysis the software is a
powerful tool that can be used in a resource limited
laboratory setting also. The system can be
implemented in the hospital laboratories at no
additional cost. Whonet software can easily shared
by multiple computers in different sections in the
same laboratory. The cumulative analysis obtained
from various hospitals may help in integrated
disease surveillance of infectious diseases at
national level. This software is more than a
laboratory information system, that helps the
laboratory technologist in a setting like a taluk

25
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Government hospital or Primary Health Centre for
proper documentation and reporting. Besides this
software platform is so flexible and it can be used to
enter and analyze the pathology and biochemistry
results.
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