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for treatment of Gram-negative antibiotic-resistant
infections, not only in the setting of ABSSSI.

In conclusion, oral omadacycline adds to the arma-
against ABSSSI  pathogens, including
MRSA, and might allow early discharge, with treatment
management in outpatient settings, contributing to
reducing the costs associated with hospitalisation.”

mentarium

The potential use of omadacycline in sequential the-
rapy against difficult-to-treat pathogens, including
tetracycline-resistant Gram-negative bacteria, extended-
spectrum  fB-lactamase-producing Enterobacteriaceae,
and A baumannii deserves further study in clinical trials.
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First genital chlamydia vaccine enters in-human clinical trial

Genital Chlamydia trachomatis infection and associated
diseases remain a major global health burden, with an
estimated 131 million new cases occurring annually."
In women, the risk of developing pelvic inflammatory
disease increases when chlamydia ascends from the
infected cervix to the uterus and fallopian tubes. Serious
sequelae of pelvic inflammatory disease include tubal
factor infertility, ectopic pregnancy, and chronic pelvic
pain. Prospective studies have estimated that 10-15%
of untreated chlamydia infections lead to symptomatic
pelvic inflammatory disease, and 10-15% of women
with symptomatic pelvic inflammatory disease, as well
as many with subclinical pelvic inflammatory disease,
will develop tubal factor infertility.?> Despite the high
prevalence of C trachomatis infection and associated
pelvic inflammatory disease, the infection can provide
a detectable level of natural immunity, as evidenced
by decreased infection concordance between older
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sex partners and lower bacterial loads in individuals
with a history of previous infection.* A recent study
showed that young women in whom the infection was
spontaneously cleared were able to resist reinfection,
providing further evidence that protective adaptive
immunity can be achieved.®> However, chronic and
repeated infections are common, illustrating the need
for an efficacious vaccine.

In The Lancet Infectious Diseases, Sonya Abraham and
colleagues® report the safety and immunogenicity results
from the first phase 1 study of a genital C trachomatis
vaccine candidate, CTH522, containing engineered
heterologous immunorepeats from segments of the
chlamydial major outer membrane protein (MOMP).
Participants received CTH522 adjuvanted with either
liposomal CAFO1 or aluminium hydroxide three times via
intramuscular injection, followed by two unadjuvanted
intranasal inoculations. Both vaccines were well tolerated
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and immunogenic, but CTH522:CAFO1 induced more
consistent cell-mediated interferon-y responses, and
higher serum antibody titres than CTH522 adjuvanted
with aluminium hydroxide. The promising results ob-
tained with the CTH522:CAFO01 vaccine candidate should
provide the impetus for phase 2 trials.

Interferon-y-secreting CD4 T cells are key players
in the protective immune response to chlamydia,
an obligate intracellular bacterium that replicates
within a protective vacuole inside epithelial cells,
and vaccine-elicited CD4 T-cell immunity can be
enhanced in the presence of chlamydia-specific
IgG.”® Although a robust systemic T-cell response
was induced by CTH522:CAF01, we think efficacy will
depend on effective trafficking of these protective
cells to the cervix—the initial site of infection. This
is a key point that was not examined in this phase
1 trial. Only the CAFO1-adjuvanted vaccine induced
mucosal IgA responses, and these responses required
intranasal boosting. Studies in mice suggest that
a robust CD4 T-cell response should protect from
disease, but that antigen-specific IgA is dispensable
for protection.” However, vaccine efficacy might
require intranasal boosting for induction of memory
T cells residing in the genital tract.” An intramuscular
regimen that complements currently available human
papillomavirus vaccines would be ideal for vaccine
uptake, but future studies will dictate the need for
intranasal booster doses.

Future clinical testing will require careful consideration
of appropriate endpoints to ascertain efficacy. The use
of chlamydia genital infection as a primary outcome
would involve interval testing in placebo-treated
versus vaccinated women. Although conceptually
straightforward, women at highest risk for infection
will need to be enrolled, and many will possibly have
some pre-existing immunity from previous infections,
given the high prevalence of chlamydia among sexually
active adolescent girls and young women. Thus, careful
evaluations of baseline immune response will be needed
to ensure treatment groups are comparable. Data
from mouse models indicate that partial immunity
resulting from vaccination or from repeated infect-
ions alleviated by antibiotic treatment can prevent
development of upper genital tract disease.*™ Upon
challenge, mice exhibit a shorter duration of infection
with lower bacterial burdens and reduced ascension.

Thus, inclusion of disease endpoints could be valuable
if sterilising immunity is not achieved in vaccinated
women. However, many infected women with uterine
and fallopian tube infection and inflammation are
asymptomatic. In our view, non-invasive biomarkers
of chlamydia upper genital tract infection and infla-
mmation could be useful as additional endpoints for
vaccine efficacy in the future.”?

A vaccine for prevention of C trachomatis infection
would have enormous public health and economic
impact. Findings from this phase 1 trial might also help
guide the development of vaccines for other mucosal
pathogens. Although clinical vaccine testing for
chlamydia is in its infancy, this trial suggests optimism
for the future.

Taylor B Poston, *Toni Darville

Department of Pediatrics, University of North Carolina at Chapel
Hill, Chapel Hill, NC 27599-7509, USA

toni.darville@unc.edu

We declare no competing interests.

1 NewmanL, Rowley), Vander Hoorn S, et al. Global estimates of the
prevalence and incidence of four curable sexually transmitted infections
in 2012 based on systematic review and global reporting. PLoS One 2015;
10:e0143304.

2 Oakeshott P, Kerry S, Atherton H, et al. Community-based trial of screening
for Chlamydia trachomatis to prevent pelvic inflammatory disease:
the POPI (prevention of pelvic infection) trial. Trials 2008; 9: 73.

3 NessRB, Soper DE, Peipert ), et al. Design of the PID Evaluation and
Clinical Health (PEACH) Study. Control Clin Trials 1998; 19: 499-514.

4 Batteiger BE, Xu F, Johnson RE, Rekart ML. Protective immunity to
Chlamydia trachomatis genital infection: evidence from human studies.

J Infect Dis 2010; 201 (suppl 2): S178-89.

5 Geisler WM, Lensing SY, Press CG, Hook EW. Spontaneous resolution of
genital Chlamydia trachomatis infection in women and protection from
reinfection. J Infect Dis 2013; 207: 1850-6.

6  Abraham S, Juel HB, Bang P, et al. Safety and immunogenicity of the
chlamydia vaccine candidate CTH522 adjuvanted with CAFO1 liposomes or
aluminium hydroxide: a first-in-human, randomised, double-blind,
placebo-controlled, phase 1 trial. Lancet Infect Dis 2019; published online
Aug 12. http://dx.doi.org/10.1016/51473-3099(19)30279-8.

7 Farris CM, Morrison SG, Morrison RP. CD4+ T cells and antibody are
required for optimal major outer membrane protein vaccine-induced
immunity to Chlamydia muridarum genital infection. Infect Immun 2010;
78:4374-83.

8  Russell AN, Zheng X, O'Connell CM, et al. Identification of
Chlamydia trachomatis antigens recognized by T cells from highly
exposed women who limit or resist genital tract infection. J Infect Dis 2016;
214:1884-92.

9  Naglak EK, Morrison SG, Morrison RP. Neutrophils are central to
antibody-mediated protection against genital chlamydia. Infect Immun
2017; 85: e00409-17.

10 StaryG, Olive A, Radovic-Moreno AF, et al. A mucosal vaccine against
Chlamydia trachomatis generates two waves of protective memory T cells.
Science 2015; 348: aaa8205.

11 Riley MM, Zurenski MA, Frazer LC, et al. The recall response induced by
genital challenge with Chlamydia muridarum protects the oviduct from
pathology but not from reinfection. Infect Immun 2012; 80: 2194-203.

12 ZhengX, O'Connell CM, Zhong W, et al. Gene expression signatures can aid
diagnosis of sexually transmitted infection-induced endometritis in
women. Front Cell Infect Microbiol 2018; 8: 307.

www.thelancet.com/infection Vol 19 October2019



	First genital chlamydia vaccine enters in-human clinical trial
	References





