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Time-kill curves for Neisseria gonorrhoeae

Challenges:
Fastidious bacteria difficult to
grow standardized in liquid
broth
Synchronized growth phase
for all strains needed
Interpretation requires expert
knowledge
Normally very low throughput
(colony counting!)

Time

C
FU

/m
l

MIC
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Pharmacodynamic analysis of in-vitro time-kill data

Estimating pharmacodynamic
parameters from time-kill data
(Regoes et al., 2004):

ψmax: maximal growth in
absence of antimicrobial
κ: slope of Hill function
ψmin: minimal net growth at
high concentrations
zMIC: concentration that
results in zero growth
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Workflow of the novel time-kill assay
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Time-kill curves in a susceptible strain (DOGK18)
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Time-kill assay has improved throughput and distinguishes different
antimicrobials
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Pharmacodynamic functions for different
antimicrobials in DOGK18

●

●

Antimicrobial concentration [mg/L]

B
ac

te
ria

l g
ro

w
th

 r
at

e 
[h

−1
]

10−6 10−4 10−2 100 102 104

−
10

−
5

0

ciprofloxacin
gentamicin
spectinomycin ●

●

Antimicrobial concentration [mg/L]

B
ac

te
ria

l g
ro

w
th

 r
at

e 
[h

−1
]

10−6 10−4 10−2 100 102 104

−
10

−
5

0

benzylpenicillin
ceftriaxone
cefixime
azithromycin ●

●

Antimicrobial concentration [mg/L]

B
ac

te
ria

l g
ro

w
th

 r
at

e 
[h

−1
]

10−6 10−4 10−2 100 102 104

−
10

−
5

0

chloramphenicole
tetracycline

Pharmacodynamic functions quantify the results from rapidly
bactericidal to bacteriostatic
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Application of the novel assay
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Comparison of mutants resistant to ETX0914
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Pharmacodynamic comparison of ETX0914 and
ciprofloxacin
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