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data analysis on (cumulative) antibiograms and, inter alia, the necessity for correcting duplicate 
isolates [7,18,39–45]. Still, all these are theoretical and did not provide a pragmatic solution for 
those conducting microbial epidemiology. Hindler et al. presented a practical example of a data 
set that might require a correction for duplicate isolates (Table 1) [7]. The algorithm of choice 
could be isolate-based, patient-based, episode-based, or phenotype-based. This choice is 
dependent on the type of analysis and desired outcome. Table 2 illustrates the scope of the 
isolates that should be included based on a chosen algorithm and, more importantly, shows 
how the AMR package for R can be used to accomplish this in one simple command, 
underlining its approachability. Some of those functions to apply the respective algorithm 
using the AMR package for R have been used by others [15–18]. 

Table 1. Example AMR test results of four Staphylococcus aureus isolates from a single patient. 

Isolate Hospitalisation 
day 

Specimen 
source 

Antimicrobial tested 

CLI ERY GEN PEN OXA VAN 
1 1 Wound (toe) S S S R S S 
2 7 Blood R R R R R S 
3 20 Wound (foot) R R S R R S 
4 32 Wound (foot) R R R R R S 

From Hindler et al., 2007 [7]. CLI: clindamycin, ERY: erythromycin, GEN: gentamicin, PEN: penicillin, OXA: oxacillin, VAN: 
vancomycin. 

Table 2. Algorithms for including isolates and the accompanying function in the AMR package for R for use in 
the AMR data analysis. The ‘x’ in the last column denotes any data set in a similar structure as Table 1.  

Algorithm 
Isolates 

included in 
the analysis 

Function to apply the algorithm 

using the AMR package for R 

Isolate-based 
(= all isolates) 

1, 2, 3, 4 None – no selection required 

   
Patient-based 
(= first isolate per patient) 

1 
first_isolate(x, 
              method = "patient-based") 

   
Episode-based 
(= first isolate per episode)  

  

7-Day interval from 
initial isolate  
 

1, 3, 4 first_isolate(x, 
              method = "episode-based", 
              episode_days = 7) 

30-Day interval from 
initial isolate  

1, 4 
first_isolate(x, 
              method = "episode-based", 
              episode_days = 30) 

   
Phenotype-based 
(= first isolate per phenotype)  

  

Major difference in  
any antimicrobial result 

1, 2, 3, 4 
first_isolate(x, 
              method = "phenotype-based") 

Major difference in 
only oxacillin result  

1,2 
first_isolate(x[, c("mo", "OXA")], 
              method = "phenotype-based") 

First two columns based on Hindler et al., 2007 [7]. 

User feedback as presented in chapter 3 implies that usage of the AMR package has led to 
higher reproducibility, higher reliability, new AMR insights and improved clinical decision-
making. From chapter 5 until chapter 10, it is shown that the AMR package can be a sensible 


