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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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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. 
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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, 

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/IgM 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 “I@” 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 

 

 
 

Fig.2a Clinical detail-fever 
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Fig.2b Culture interpretation-blood with code listing 

 

 
 

Fig.2c Culture interpretation- pus with different code listing 
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Fig.3a Direct Gram smear microscopy data fields with pus cells code listing. 

 

 
 

Fig.3b Direct Gram smear microscopy-Gram Positive Cocci and Bacilli code listing 
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Fig.4a Colony morphology-Blood and MaConkeyAgars code listing 

 

 
 

 
 

Fig.4b Triple Sugar Iron Agar code listing 
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Fig.5a Widal laboratory- antibody to S.typhi O,H, S.paratyphi AH,BH with code listing 

 

 
 

Fig.5b Dengue serology-IgM antibody and NS1 Ag with code listing. 
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Fig.6 Quality control laboratory-antimicrobial disc with ATCC strains 

 

 
 

Fig.7 Antibiogram of Escherichia coli 
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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 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
A-Amoxyclav  R-Ciprofloxacin P-Ampicillin C-Cefotaxime G-Gentamycin M-Meropenam 

 

Fig.10 Shows the comparison of NS1 antigen with IgM antibody results 

 

 
 

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 

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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