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Chlamydia trachomatis treatment

Azithromycin ïsingle 1 g dose 

- Recent questions on efficacy

- less efficacy in rectal infections (meta-analysis Kong 

et al., 2015)

Doxycycline ï7 days 3 x 100mg series

- More efficacious ïat least in rectal ïno significant 

differences for cervical infections

- Compliance?

- Not safe in pregnancy



The Australian Chlamydia Treatment Study (ACTS)

Á Investigating cases with rigorously-

defined treatment outcomes

Á Longitudinal - weekly endocervical 

swabs of participants

Á Clinical isolates, participant diary and 

data, microbiome data, host-pathogen 

RNA for testing

Developmental cycle

Á Reflects intracellular niche

Á Comparable to other bacteria

Á Variations in timing and duration of 

cycle amongst strains and host cells

Á May be interrupted by a number of 

environmental stimuli and conditions



Chlamydial persistence

Á Reversible stress response to in vitro growth conditions

Á Remains viable but becomes non-cultivable

Á Sensitivity and magnitude of response differs among type 

strains

Inducers of Persistence

ÁAntibiotics

ÁIFN-ɔ, TNF-Ŭ

ÁNutritional deprivation

ÁCo-infections

ÁHost-cell factors

Chlamydial persistence

Á Distinct developmental phenotype

Á Cessation of binary fission

Á Morphological phenotypes differ slightly 

depending on the stimuli 

Á Transcriptional profiles vary greatly

Á Unclear effects on treatment or disease

Top: Beatty WL, et al. (1995). 

Bottom: Own work. 

Untreated + Penicillin G



ACTS Results to date
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Å 306 women recruited and 241 (79%) were retained till study 
endpoint

Å Median age 23 years (IQR=21-26yrs)

Å A total of 36 repeat infections were detected

Å 14.9% (95%CI: 10.7%, 20.1%)

Å 12 cases classified as treatment failure ïbased on genovar, 
sexual behaviour, azithromycin concentrations

Å 5.0% (95%CI: 2.6%, 8.5%)

Repeat Infection or Treatment failure isolates

Is any of this driven by the genotype or 
phenotype of the isolates?

1. Do repeat infection/treatment failure isolates have resistance?
2. Is resistance mediated by genotypic heterogeneity that we can only 

see in vivo?
3. Is there a certain serovar that treatment failure comes from?
4. Do treatment failure isolates fail treatment by persistence?
5. Does the host response interplay into persistence
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Culture dynamics, cell line differences are apparent between clinical 

isolates
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Treatment failure/Repeat infection genotype?

ÅCultured isolates 

ÅEnriched and extracted chlamydial

ÅOr direct from swabs- seq capture

ÅIllumina miseq Assembled genomes

- phylogeny, 

- Resistance SNPS

- MIC
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No high MIC, MCC

Across several 

genovars

Chlamydia trachomatis D/UW/3/Cx 50S ribosomal subunit L22 protein gene ï

335 bp é593,481593,146

é

Gly52 

Ą

Ser

Arg6

5 Ą

Cys

Val77 

Ą

Ala

Chlamydia trachomatis D/UW/3/Cx 50S ribosomal subunit L4 protein gene ï668 

bp é595,669595,001

é

G69C

No evidence of 

classic 23sRNA, L4, 

Lon resistance SNPS

No high MIC, MCC



Genome wide association analyses

Å74 genomes (43 NI (32 Pcap); 25 TF (24 Pcap); 

Å25 early (1) and repeat (13) pairs were sequenced

Å6 single samples (pair was not sequenced)

ÅIn general the repeat positive isolate (13) had lower average reads.

3 Polymorphisms associated with Treatment failure

CT_328 ïT3SS effector- 50SrRNA bp 308

CT_619 base 1161 G (A) ïSerine ïSerine

CT_108 base 608 C (T) Valine to alanine

Heterogeneity?????? Population Dynamics??

Genomics and MIC work Summary
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ÅNo MIC consistent with resistance

ÅNo SNPs in loci that might relate to resistance

ÅGWAS - Spurious ïno genotype

ÅNo genotype

ÅSome growth differences in different cell linesé. subtle



Do treatment failure

isolates fail 

treatment by 

persistence?

Persistence
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Is treatment failure actually Chlamydial 

persistence?
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No clear difference in MIC during persistence
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Iron deprivation 
persistence?

ÅIron deprivation 
persistence showed 

ÅHigh variability in clinical 
isolates

ÅAzithromycin efficacy not 
impacted

science.uts.edu.au



science.uts.edu.au

Persistence Summary

ÅSome differences in isolate thresholds 

ÅMore susceptible were not always correlated with treatment 
failure

ÅSubtle Az treatment differences during persistence.. Only at 
subMIC doses
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