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1.  General comments 

Stakeholder number 

(To be completed by the 

Agency) 

General comment (if any) Outcome (if applicable) 

(To be completed by the Agency) 

 It is very positive that the guideline intends to “reflect 

the scientific advances in the field of pharmacometrics” 

(lines 53-55 and Introduction). Population PK is indeed 

promoted while the PKPD analysis mentioned appear to 

be methods that determine PDT from a single time point 

ignoring the dynamics in bacterial growth and killing. A 

central part in pharmacometrics is the acknowledgement 

of the time-course in response. It is highly recommended 

that the advantages of PKPD-models describing the time-

course of antimicrobial drug effects is encouraged in the 

guideline.  

 

 

 The guideline should be strengthened in regard to PKPD 

studies to characterise the relation of exposure and 

emergence of resistance. This aspect has been neglected 

in the past and needs to be highlighted. It is political and 

societal consensus that the development of new 

antibiotics should be based on the principles of 

sustainability and reducing the risk of emergence of 

resistance. The dynamic change in the susceptibility due 

to emergence of resistance is another reason why it is 

recommended that the guideline emphasises the value of 

characterizing PKPD-relationships over time.  

 

 

 It is important that appropriate dosing regimens are  
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Stakeholder number 

(To be completed by the 

Agency) 

General comment (if any) Outcome (if applicable) 

(To be completed by the Agency) 

developed for all patient groups of concern, in particular 

those with aberrant pharmacokinetic behaviour, such as 

critically ill patients, elderly and adolescents and others. 

The guideline should indicate that the sponsor should 

provide evidence whether therapeutic drug monitoring 

should or should not be performed in order to allow a 

reasonable probability of target attainment. 

 

 As mentioned in the guidelines, for BLIs as well as for 

other combination therapies the PKPD characterization 

and the following dose simulations becomes inevitably 

more complex. A single PKPD index will most probably 

not be adequate in all situations. Thus this is an area 

where the guideline needs to be more flexible and allow 

for alternative, more new methodologies (e.g. time-

course PKPD modelling) to allow an adequate PKPD 

characterisation. 

 

 

 It should be clear from the guideline that there is no 

single methodology that gives the complete answer to 

the PKPD relationship, but that different methodologies 

complement each other. In vitro experiments and in vivo 

experiments are complementary. The ecology and 

physiology in vivo may lead to significantly different 

conclusions. 
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2.  Specific comments on text 

Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

Lines 93-96  Comment: The PKPD index relationships and PDTs can be 

affected by the presence of bacterial resistance, and therefore 

the assumption of consistency across MICs should be 

challenged in drug development programs to understand their 

potential use for extrapolation between infections of bacteria 

with different MICs. 

 

 

Lines 118-120  Proposed change: “…have demonstrated how analyses of 

clinical exposure-response (E-R) relationships can…” 

 

 

Lines 121-123  Comment: The comment that sponsors seek external 

expertise may be an unusual type of comment in a guideline?  

 

 

Lines 187-188  Comment: Important sentence, however, please clarify what 

Guidelines “the guidance” refer to (Guideline mentioned at 

lines 178-180 or the Guideline currently under review).   

 

 

Line 193 

 

 Comment: The time-kill studies should, when appropriate to 

the test agent and the intended clinical use, be performed 

both for standard and high inoculum size. Further the time kill 

studies should include studies to at least 24 hours. 

 

Proposed change: “Time-kill studies extending to 24 hours 

using standard (6 log10 CFU/ml) and a high inoculum.” 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

 

Line 194 

 

 Comment: The post-antibiotic effect as assessed in vitro has 

now been shown to be of low clinical importance, see e.g. den 

Hollander JG, Fuursted K, Verbrugh HA, Mouton JW. Duration 

and clinical relevance of postantibiotic effect in relation to the 

dosing interval. Antimicrob Agents Chemother. 1998 

Apr;42(4):749-54.  

 

Proposed change: propose to remove line 194.  

 

 

Lines 208-212  Comment: This is an important paragraph, please clarify the 

meaning of “…the typical MICs of the test agent for this 

subgroup should be at or below the highest MIC at which PTA 

is assessed.” 

 

 

Line 224  Comment: Suggested that this section does not only cover 

PKPD indices but also PKPD-relationships quantified based on 

time-kill or other data. 

 

Proposed change of Section header: 

“Determining PK-PD targets based on analysis of nonclinical 

data” or   

“Determining PK-PD targets based on PK-PD indices and 

analysis of time-kill data”   

 

 

Lines 229-231  Comment: There are indeed similarities between PKPD index 

values required for X log kill and clinical cut-offs in CART 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

analyses. The sentence gives however an overoptimistic view 

of the similarities since the correspondence depend on 

reduction in log-kill applied (“X” above) in different cases to 

determine PDT (see Table 2 in Ambrose et al., Clin Infect Dis, 

2007). 

 

Proposed change: “… data is often similar…” 

 

Lines 236-244  Comment: Time-kill experiments are highly informative of the 

relationship between drug exposure and efficacy/resistance. 

Besides its use to classify the killing pattern, these data can 

also form the basis of the initial PKPD characterization, using 

time-course PKPD modelling. Previous studies have shown 

such PKPD models to accurately predict the PKPD index and 

PDTs for a wide range of antibiotics belonging to different 

classes and to successfully predict previous in vivo results 

(Mouton JW, Punt N, Vinks AA. Concentration-Effect 

Relationship of Ceftazidime Explains Why the Time above the 

MIC Is 40 Percent for a Static Effect In Vivo. Antimicrob 

Agents Chemother. 2007 51:3449. Nielsen EI, Cars O, Friberg 

LE. Pharmacokinetic/pharmacodynamic (PK/PD) indices of 

antibiotics predicted by a semimechanistic PKPD model: a step 

toward model-based dose optimization. Antimicrob Agents 

Chemother. 2011 Oct;55(10):4619-30. Kristoffersson AN, 

David-Pierson P, Parrott NJ, Kuhlmann O, Lave T, Friberg LE, 

Nielsen EI. Simulation-Based Evaluation of PK/PD Indices for 

Meropenem Across Patient Groups and Experimental Designs. 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

Pharm Res. 2016 Jan 19. Khan DD, Friberg LE, Nielsen EI. A 

pharmacokinetic-pharmacodynamic (PKPD) model based on in 

vitro time-kill data predicts the in vivo PK/PD index of colistin. 

J Antimicrob Chemother. 2016 Mar 16.).  

 

Time-course PKPD models based on longitudinal data have 

high potential to make drug development more efficient and 

provide a way to handle PKPD data related emergence of 

resistance and combination therapies and should be highly 

encouraged. 

 

Lines 245-249  Comment: Log-kill values are mentioned, but there is no 

guidance at what time point that the responses should be 

evaluated at; 12, 24, 96h? Since the bacterial growth and 

killing is dynamic, the choice of time point will have an impact 

on the log-kill achieved. 

 

 

Lines 251-256  Comment: Both methodologies (in vitro/ in vivo models) have 

their strength and weaknesses and they should be regarded 

as complementary. 

 

 

Lines 263-265  Comment: This statement needs support by references. In our 

experience both the MIC as well as the dosing regimen may 

have an impact on both the ‘best’ index, the derived target 

magnitude and consequently the optimal dosing. In addition, 

there are increasing data that there is an enormous diversity 

in E-R if the MICs are far above the ECOFF. Resistance 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

mechanisms appear to have a significant effect on growth and 

kill dynamics in vivo, often resulting in the requirement of 

lower exposures as predicted from in vitro data. 

 

Line 273-274  Comment: Apart from advantages, there are also several 

disadvantages, and these should be mentioned. The most 

important one is a physiology and unnatural habitat of micro-

organisms that is significantly different from that in vivo and 

may lead to erroneous conclusions.    

 

 

Lines 275-289  Comment: The accuracy of these four statements depends on 

which type of in vitro methodology it refers to. The dynamic 

time kill models (hollow fibre in particular) would not allow for 

a large number of organisms to be studied. Further, 

comparison between the test agent and other agents could 

equally well be performed using animal models.  

 

Proposed changes: Clarify that in vitro models include both 

models with static as well as dynamic concentration–time 

profiles. Lines 285-286 should be omitted.  

 

 

Lines 275-282 

 

 Comment: Avoid limiting to PKPD index methodology. 

 

Proposed changes: “Derive PKPD-relationships…” (line 275) 

“…derive nonclinical PKPD-relationships and PDTs…” (line 278) 

 

 

Lines 283-284  Comment: The guidelines should be more specific regarding  
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

 studies to be performed to characterise the relationship 

between drug exposure and emergence of resistance.  

 

Line 287  Comment: Time-kill curves based on static concentrations is 

the most commonly used method to study bacterial growth 

and killing over time. PKPD-models based on such data, 

coupled with a PK-model driving a dynamic concentration-time 

profile typically show good predictive capacity of the more 

labour-intensive in vitro models using dynamic concentrations 

(Nielsen EI, Cars O, Friberg LE. Predicting in vitro antibacterial 

efficacy across experimental designs with a semimechanistic 

pharmacokinetic-pharmacodynamic model. Antimicrob Agents 

Chemother. 2011 Apr;55(4):1571-9). Since the guideline is to 

reflect pharmacometric achievements, this is one of the points 

where PKPD-modelling can make a significant contribution.  

Further, for in vitro models with dynamic concentration time 

profiles, the statement regarding the chemostat and hollow 

fibre models is too stringent. There are a variety of often used 

in-vitro pharmacokinetic models used, the choice of each 

depending on the requirements and purpose of the 

experiment. The sentence in line 288 applies to each in vitro 

pharmacokinetic model, including the hollow fiber ones.  

 

 

Line 301  Comment: The use of non-neutropenic mice should be 

motivated. For antibacterial agents, these are generally 

inadequate and will provide overoptimistic results. Most 

pathogens in humans are not pathogenic in mice.  
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

 

Lines 326-328  Recommend to add: At this stage, preliminary data of 

concentrations in the extracellular fluid or other body fluids 

might be concomitantly obtained for potential target tissues. 

(Zeitlinger M, Schwameis R, Burian A, Burian B, Matzneller P, 

Müller M, Wicha WW, Strickmann DB, Prince W. Simultaneous 

assessment of the pharmacokinetics of a pleuromutilin, 

lefamulin, in plasma, soft tissues and pulmonary epithelial 

lining fluid. J Antimicrob Chemother. 2016 Jan 7) 

 

 

Lines 354-357  Comment: The wording regarding the use of a radiolabeled 

compound is confusing and should be omitted or clarified. 

 

Proposed change: Further estimates should be obtained using 

samples collected during clinical PK studies.  

 

Related to this we also recommend to add: Consideration 

should be given to factors impacting determination of protein 

binding (used technique, physiochemical properties and origin 

of plasma, in-vitro vs. in-vivo determination) since correct 

quantification of protein binding will have major impact on 

subsequent PKPD modelling (Zeitlinger MA, Derendorf H, 

Mouton JW, Cars O, Craig WA, Andes D, Theuretzbacher U. 

Protein binding: do we ever learn? Antimicrob Agents 

Chemother. 2011 Jul;55(7):3067-74). 

 

 

Lines 367-370  Comment: The recommendation to perform these studies in  
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

uninfected patients is a bit surprising. The sampling and 

information seems to be more relevant for infected patients.  

 

Proposed to add: Verification of PK data obtained from 

uninfected patients should be considered at a later stage of 

drug development in the target population.      

 

Lines 371-372 

 

 Comment: The meaning of “the approach is similar to that 

used to obtain ELF data” should be clarified. Does this refer to 

studies in uninfected patients (see comment above)?   

 

 

Lines 373-374 

 

 Comment: We believe there are enough scientific data to 

support extracellular concentrations in case of infections with 

predominantly extracellular pathogens. Further, we would 

advocate the use of the term “concentrations in the 

extracellular fluid of tissues”. 

 

 

Line 382  Comment: The sentence implies that a PD target should be 

based on a PKPD index value.  

 

Proposed change: “When a PDT has been identified (e.g. a 

specific PK-PD index value) to be used to predict the 

probability…” 

 

 

Lines 399-400  Proposed change: “Whenever possible the PK inputs for 

simulations should be based on a POPPK model built from or 

including PK data from the infected target patient population.” 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

 

Lines 405-407  Comment: To inflate the variability is not as common as is 

stated here, essentially only used by one group and so far no 

publications exist that justify it, or the arbitrary choice of the 

inflation value itself. It should also be mentioned that, 

although the variability is generally larger, the point estimates 

using volunteer data are usually very conservative. The main 

point is that justification for the model parameters chosen in 

model simulations are needed. If significant variation in the 

target population is subsequently observed, and covariate-

adjusted dosing is insufficient to account for the variability, 

the sponsor should defend why TDM is not 

recommended/needed in certain target populations. 

 

 

Line 418 
  

 Comment: The results will depend on the time point chosen to 
determine PDT.  

 

 

Lines 425-429  Comment: PDT associated with net stasis in intra-abdominal 

infections would have a high likelihood of failure.  

 

Proposed change: Delete this sentence. 

 

 

Lines 432-433 

 

 Comment: The relationship between drug exposure and 

emergence of resistance should be studied and taken into 

account in dose simulations. This might involve the use of 

other methodologies than the determination of a PKPD index 

and PDT value, such as time-course PKPD modelling. This 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

should be added.    

 

Lines 436-437  Comment: Clarify the sources of uncertainty to be included 

when constructing the 95% confidence intervals around the 

point estimates of PTA (uncertainty in PK parameters, 

uncertainty in PDT, MICs etc.). 

 

 

Lines 441-449  Comment: A PTA<90% is far too low and should be accepted 

only exceptionally. We do not see why low severity of the 

infection would justify such a low PTA (suggest to delete). 

Even a 90% PTA effectively means that one accepts that 10% 

of the population is undertreated. It is strongly encouraged 

not to mention a 90% PTA as adequate anywhere in the 

document.  

 

 

Lines 468-472 

 

 Comment: Important paragraph, however, the sentence is 

quite complex and need to be simplified (leaving the details to 

section 4.5.2). 

 

 

Lines 491-493 

 

 Proposed change: “Sponsors who do not themselves plan to 

use the samples from the control arm for this purpose are 

strongly encouraged to offer stored samples to interested 

parties.“ 

 

 

Lines 495-506  Comment: the use of PKPD relationship rather than having a 

focus on PKPD indices should be encouraged in the guideline.  
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

Lines 502-504  Recommend the following changes for clarification: 

“…multivariable analyses should be undertaken to evaluate 

the contribution of each predictor”. 

 

 

Lines 518-519  Comment: The sentence needs clarification.  

 

 

Line 540  Proposed change: “with and without additional…” 

 

 

Line 544  Comment: This is unclear and looks like a circle. Hyper-

producers indeed will lead to higher MICs, but an extra 

adjustment is then not necessary.  

 

 

Lines 549-566  Comment: This section is focused on PKPD indices for 

identifying PDTs. Pharmacometric modeling methods, based 

on longitudinal data, may be at least as adequate. 

 

 

Line 549  Comment: Apart from refs 14 and 16 consider including: 

Berkhout J, Melchers MJ, van Mil AC, et al. Pharmacodynamics 

of Ceftazidime and Avibactam in Neutropenic Mice with Thigh 

or Lung Infection. Antimicrob Agents Chemother. 2015 Nov 

2;60(1):368-75 and Mavridou E, Melchers RJ, van Mil AC, et 

al. Pharmacodynamics of imipenem in combination with β-

lactamase inhibitor MK7655 in a murine thigh model. 

Antimicrob Agents Chemother. 2015 Feb;59(2):790-5. 

 

 

Line 556-558  Comment: Again, this depends on the in vitro methodology 

referred to. If considering data from hollow fibre experiments 
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Line number(s) of 

the relevant text 

(e.g. Lines 20-23) 

Stakeholder number 

(To be completed by 

the Agency) 

Comment and rationale; proposed changes 

(If changes to the wording are suggested, they should be 

highlighted using 'track changes') 

Outcome 

(To be completed by the Agency) 

this is an overstatement. Animal studies generally provide a 

wide variation in dosing regimens and exposures (see e.g. 

also the two papers above, line 549). This needs to be 

clarified. The in vitro model results should also be taken with 

caution, because (similar to mono therapy, but even more 

important for BLIs) the physiology and ecology are 

significantly different in vitro versus in vivo.  

 

Line 565  Comment: This is not fully clear.  

 

 

Lines 583-585  Comment: Acknowledge that PDTs may be obtained from 

other sources than PKPD indices, or omit the mentioning of 

PKPD indices. 

 

Proposed change: “The identification of PDTs followed by …” 

 

 

Lines 597-599  Comment: Important paragraph that should be further 

strengthened and highlighted 

 

 

Line 627  Comment: A PKPD target may not necessarily be based on a 

PKPD index. 

 

Proposed change: “A numerical value related to a target 

response (e.g. a PK-PD index value resulting in 2-log kill at 

24h)”  

 

 


