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Chlamydia trachomatis treatment

Azithromycin i single 1 g dose
- Recent questions on efficacy

- less efficacy in rectal infections (meta-analysis Kong
et al., 2015)

Doxycycline i 7 days 3 x 100mg series

- More efficacious i at least in rectal I no significant
differences for cervical infections

- Compliance?
- Not safe in pregnancy




The Australian Chlamydia Treatment Study (ACTS)

A Investigating cases with rigorously-

Repeatinfection no Clearance of
detected by PCR ' chlamydia
defined treatment outcomes yes
[same genotype? |- Sy
< . . . re-infection
A Longitudinal - weekly endocervical yes
Sex between No evidence of _
swabs of participants diagnoses?  [\00 || Y-chromosome :
yes ),
A Clinical isolates, participant diary and Unprotectedsex |/ng Evidence of : Chlamydia
since diagnoses? Y-chromosome re-infection
data, microbiome data, host-pathogen res
Chlamydia Figure adapted from Hocking et al, 2013. BMC
re-infection Infect. Dis. 10.1186/1471-2334-13-379

RNA for testing

Py ! emen!ary Eo!y !!!!

@ Reticulate body (RB)

Developmental cycle @ Aberrant body (AB)

7. Lysis or %0 0% -
- . . trusi 0fe0® o 0% % -
A Reflects intracellular niche SSIOn ooy et e 1. Attachment.
e 90800 % 2. Entry \ .- Lag
=

A Comparable to other bacteria

3. Inclusion formation‘e

4. Primary diﬁerentiation_-.—-_

A Variations in timing and duration of Log phase -~ / )
. T

i w- o i 4 N 5. Replication
cycle amongst strains and host cells 2088 0 & (binan fesion
PR AN }
3 . e 00 « /
A May be interrupted by a number of ,gggcg.;.'?%g oo I
0.0 QO

. . . .. 2 ° yorv
environmental stimuli and conditions 6. Asynchronous (% '~— Persistence
reversion \ !




Inducers of Persistence

Chlamydial persistence A Antibiotics
{\ IFN-2, TNF-U
A Reversible stress response to in vitro growth conditions A Nutritional deprivation

A Co-infections
A Host-cell factors

A Remains viable but becomes non-cultivable

A Sensitivity and magnitude of response differs amqna tvne |

‘-"/. L | 5. Replication
strains .~ ® @ / (binary fission)
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Chlamydial persistence

>

Distinct developmental phenotype

>

Cessation of binary fission

>

Morphological phenotypes differ slightly

depending on the stimuli

>

Transcriptional profiles vary greatly

>

Unclear effects on treatment or disease

Top: Beatty WL, et al. (1995).
Bottom: Own work.




ACTS Results to date

A 306 women recruited and 241 (79%) were retained till study
endpoint

A Median age 23 years (IQR=21-26yrs)
A Atotal of 36 repeat infections were detected
A 14.9% (95%CI: 10.7%, 20.1%)

A 12 cases classified as treatment failure i based on genovar,
sexual behaviour, azithromycin concentrations

A 5.0% (95%Cl: 2.6%, 8.5%)
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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
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Treatment failure/Repeat infection genotype?

ACultured isolates

AEnriched and extracted chlamydial
AOr direct from swabs- seq capture
Alllumina miseq Assembled genomes
- phylogeny,

- Resistance SNPS

- MIC
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Genome wide association analyses

A 74 genomes (43 NI (32 Pcap); 25 TF (24 Pcap);

A 25 early (1) and repeat (13) pairs were sequenced

A 6 single samples (pair was not sequenced)

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

3 Polymorphisms associated with Treatment failure
CT_3281 T3SS effector- 50SrRNA bp 308
CT_619 base 1161 G (A) i Serinei Serine
CT_108 base 608 C (T) Valine to alanine

Genomics and MIC work Summary

ANo MIC consistent with resistance

ANo SNPs in loci that might relate to resistance
AGWAS - Spurious i no genotype

ANo genotype

ASome growth differences in diff
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. ]
Do treatment failure

Isolates fall
treatment by
persistence?

. ]
Persistence

ACTS code Serovar Clinical context (ACTS)  Study context

1-017 (1) K Treatment failure, first Proven treatment failure isolate
treatment
1-017 (13) K Treatment failure, second Identical to SK1, and should perform similar to
treatment SKS5 (also serovar K)

(same patient as SK1)

1-020 (1) D Treatment success A recent clinical specimen of serovar D from
ACTS. Provides comparison to the lab strain
serovar D, which has been cultured for several
decades in lab conditions.

1-028 (1) E Treatment success Most conunon serovar circulating within the
population

1-049 (1) K Treatment success This isolate was closely related by whole
genome sequencing to 1-017, but was resolved
with treatment
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No clear difference in MIC during persistence
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Iron deprivation
persistence?

Alron deprivation
persistence showed

AHigh variability in clinical
isolates

AAzithromycin efficacy not
impacted
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Persistence Summary

ASome differences in isolate thresholds

AMore susceptible were not always correlated with treatment
failure

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