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Why is AMR data important?Why is AMR data important

Source: Global burden of bacterial antimicrobial resistance in 2019: a systematic analysis

“On the basis of our predictive statistical models, there were an estimated 4·95 million 

(3·62–6·57) deaths associated with bacterial AMR in 2019, including 1·27 million deaths 

attributable to bacterial AMR.”



AMR Information cycle

Source: https://www.open.edu/openlearncreate/mod

AMR information cycle

Data entry, checking for errors, QA, 
integrating data sources, and creating 

indicator variables

Which data units, where, and how many

National and local level policy, planning 
and advocacy

Identifying and summarizing meaningful 
patterns in data

Hypothesis testing and result 
publication



Sources of data & variables
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Laboratory based surveillance data variables

Primary: surveys, interviews, routine record keeping, laboratory tests or experiments.
Secondary: Existing data are accessed and analysed by someone other than the person(s) 
who collected the data.

Sources of data and necessary information (variables)



AMR Data Analysis ToolsExample of a Sample data



Source of data & variables …
Case ID, Case date, Hospital registration 

number of the patient, Treatment 

received from, Department, IPD patient 

ward number

General Information

Name, Age, Gender, Father/ Husband’s 
name, Mother ’s name, Occupation, 
Educational status, Mailing address, 
Mobile number of the respondent, 
Name and mobile number of family 

member

Patient profile

Urinary Tract Infection, Diarrhoea, 

Lower Respiratory Tract Infection, 

Wound Infection, Septicemia

Clinical information

Treated with antibiotic status, Type of 
antibiotics prescribed, Antibiotic name, 

Number of days taken antibiotic, 
Number of doses of antibiotic taken per 

day, No of missed doses

Antibiotic treatment history

Status, Hospital information, Date of 

admission, Date of discharge, 

Number of days previous 

hospitalisation

Previous admission detail

Diabetes, Chronic Kidney Disease, 

Chronic Liver Disease, CKD, Cancer, 

Other

Comorbidity 

Urine, Stool, Wound swab/ pus, 

Sputum, Blood, Endotracheal 

aspirate and other

Specimen

• Identified organizms

• Zone of inhibition value or

• RIS result 

• Both

Organism and AST results

Sources of data and necessary variables …



How is AMR measured

Study objective: To estimate the country/hospital level AMR prevalence and trends for WHO priority pathogens and 

other clinically important and frequently isolated pathogens as well as to enable the comparison of countries on 

spatiotemporal maps1.

How is measured AMR data?

1https://aslm.org/wp-content/uploads/2023/07/AMR_REPORT_BURKINA_FASO.pdf?x89467

The AMR rate is the extent to which a pathogen is resistant to a particular antimicrobial 
agent or class as is determined by the proportion of isolates that are non-susceptible (i.e., 
either intermediate or resistant) over a one-year period

** CIs for AST data can be constructed
using the Wilson score method



AMR Data Analysis ToolsDrivers of Antimicrobial Resistance 

To determine the association between AMR and its potential drivers, the following patient 

and country-level factors were considered:

• Patient-level factors: demographics (age and gender), diagnosis, comorbidities, 

antimicrobial usage, presence of device (catheter, central line or ventilator) and origin of 

infection (hospital or community)

• Country-level factors: Global Health Security index scores on AMR prevention, primary 

education, GDP per capita, physician and nurse density, disease prevalence and antibiotic 

consumption in defined daily dose (DDD) per 1 000 inhabitants (the country-level 

associations are presented separately at a regional or continental level)

Source: https://aslm.org



AMR Data Analysis Tools

Patient demographic 
information

O u t c o m e :
R e s i s t a n c e  c a t e g o r y  o r  

v a l u e  

AMR data analysis (Conceptual framework)

Independent variables

Dependent variable

Risk factors, clinical history

Pathogens/ Organisms

Origins (Hospital or 
community)

Samples



AMR Data Analysis ToolsAMR data analysis (Descriptive stats)

• Descriptive analysis for categorical variables 

• Count: AST results showed that 38 of the 120 MRSA isolates were resistant to levofloxacin 

• Proportion: AST results showed that 31.7% of the 120 MRSA isolates were resistant to levofloxacin 

• Frequency: Found 120 positive isolates  

• Descriptive analysis for numeric variables 
• Arithmetic mean 
• Geometric mean
• Median
• Mode

• Measures of central tendency 
• Percentiles 
• Interquartile range
• Variance 
• Standard variance 

For manuscript: A large number of MRSA isolates showed resistance to levofloxacin (83.9%), ciprofloxacin (82%), erythromycin (77.7%) and clindamycin (72.3).



AMR Data Analysis ToolsAMR data analysis (Inferential stats)

• Allow us to make predictions about a population, based on data collected from a sample 

• Discuss in detail in the next session



AMR Data Analysis Tools

• Available commands 
• Example: 

https://julhas.com/blog/amr-
data-analysis-using-stata

• Python commands

R - P r o g r a m m i n g S t a t a /  S P S S P y t h o n

AMR data curation and analysis tools

• R Package for AMR: 
https://msberends.github.io/
AMR

• Example: 
https://julhas.com/blog/amr-
data-analysis-using-r 



AMR Data Analysis Tools - Circa

A: Each section of the diagram represents the resistance observed in E. coli against the antibiotic. Size of each 

section is proportional to the proportion of E. coli resistant to the antibiotic over the study period. Antibiotics of 

the same class are shown in similar colors.

B: Line graphs show temporal trends of proportion of resistant E. coli in a clockwise direction from 2011 to 2015.

C: Bar charts show the comparison of susceptibility to resistant strains in patients of different age groups. Moving 

from out to inward, bars represent proportion of resistant E. coli reported in children <5 years of age, young adults 

between 6 to 18 years, middle aged 19 to 45 years old, 45 to 65 years old patients, and elderly over 65 years of 

age, respectively.

D: Gender-wise comparison to susceptibility to resistant E. coli is shown in form bars. Outer circle and inner circle 

shows proportion of resistant E. coli isolated from women vs. men, respectively.

E: For co-resistance analysis, antibiotics belonging to the same class with same susceptibility profile for all isolates 

of E. coli were merged into a single variable.

F: Proportion of E. coli isolates resistant to one antimicrobial resistant to another antimicrobial are shown in the 

connections. The area covered by the connection on E is proportional to the level of co-resistance observed. Co-

resistance proportions were scaled down to 1/15th of the actual overlap for visualization.

Fig: Antimicrobial resistance in Escherichia coli (E. coli).

Source: https://journals.plos.org/plosone/article?id=10.1371/journal.pone.0250226

CIRCA



WHONET

A: Each section of the diagram represents the resistance observed in E. coli against the antibiotic. Size of each 

section is proportional to the proportion of E. coli resistant to the antibiotic over the study period. Antibiotics of 

the same class are shown in similar colors.

B: Line graphs show temporal trends of proportion of resistant E. coli in a clockwise direction from 2011 to 2015.

C: Bar charts show the comparison of susceptibility to resistant strains in patients of different age groups. Moving 

from out to inward, bars represent proportion of resistant E. coli reported in children <5 years of age, young adults 

between 6 to 18 years, middle aged 19 to 45 years old, 45 to 65 years old patients, and elderly over 65 years of 

age, respectively.

D: Gender-wise comparison to susceptibility to resistant E. coli is shown in form bars. Outer circle and inner circle 

shows proportion of resistant E. coli isolated from women vs. men, respectively.

E: For co-resistance analysis, antibiotics belonging to the same class with same susceptibility profile for all isolates 

of E. coli were merged into a single variable.

F: Proportion of E. coli isolates resistant to one antimicrobial resistant to another antimicrobial are shown in the 

connections. The area covered by the connection on E is proportional to the level of co-resistance observed. Co-

resistance proportions were scaled down to 1/15th of the actual overlap for visualization.

https://whonet.org

WHONET



AMAAS

https://amass.website/

AMASS



QAAPT

https://qaapt.com

QAAPT



Other platforms

• ATLAS: Antimicrobial Testing Leadership And Surveillance

• http://www.bccdc.ca/health-professionals/data-reports/antimicrobial-resistance-

utilization/antimicrobial-resistance-dashboard

• https://amrmap.net/

• https://dashboard.globalamrhub.org/

• https://amrhub.ru/

• https://amrcloud.net/en/

• https://amr.tghn.org

• https://www3.paho.org/data/index.php/en/mnu-topics/antimicrobial-resistance/572-amr-acerca-

en.html 

• NARMS: https://www.fda.gov/animal-veterinary/antimicrobial-resistance/national-antimicrobial-

resistance-monitoring-system

Other platforms



Antibiogram components

• Table 1: Distribution of bacterial growth in different specimen

• Table 2: Pattern of organisms isolated

• Table 3: Distribution of bacteria isolated from OPD, IPD

• Table 4: Distribution of sex and specimens

• Table 5: Antibiotic susceptibility pattern of major Gram-positive organisms

• Table 6: Antibiotic susceptibility pattern of major Gram-negative organisms

• Table 7: Distribution of organisms and specimens

Antibiogram components



Example of a cumulative antibiogram

Source: https://www.safetyandquality.gov.au/sites/default/files/migrated/A-Specification-for-Hospital-Cumulative-Antibiograms-December-2013.pdf

Example of cumulative antibiograms



Example of a cumulative antibiogramExample of cumulative antibiograms …



Example of cumulative antibiograms …Antibiogram by R



Global AMR DashboardExample of AMR Dashboard



AI, ML, DS

https://www.pharmaceutical-technology.com/features/antibiotic-resistance-ai-tackle-superbug-threat/

Artificial Intelligence, Machine Learning and Data Science

a) Principal Component Analysis: Example of a ML 
method

b) Resistance prediction of Piperacillin/tazobactam (TZM)



Source: https://www.open.edu/openlearncreate/mod/oucontent/view.php?id=174276&printable=1

Next: Descriptive and inferential statistics



THANK YOU
If you have any questions and queries, I will be 
happy to answer them during the QA session.

JAETECH GLOBAL

Feel free drop an email with your query to: info@jaetech.co


