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Testosterone and KPC-Kp gut colonization: is there a link?
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Dear Editors,

KPC-producing Klebsiella pneumoniae (KPC-Kp) ac-
counts for a significant proportion of hospital-acquired
infections and is a major concern particularly in health-
care settings like intensive care units (ICU), due to the
multitude of invasive procedures and medical devices
used, the prolonged antibiotic therapy, and the critical
conditions of these patients.

Intestinal colonization by KPC-Kp is a risk factor for
developing subsequent nosocomial infection' and for
this reason it is crucial to screen for KPC-Kp colonization
as well as potential related factors.

Sex hormones play an important role in various phys-
iological processes including the immune response and
through their modulation they can affect host-microbe
interactions and the microbiota. The immune response
differs between women and men. Women show en-
hanced innate and adaptive responses to infections com-
pared to men, with the flip side of excessive inflamma-
tory reactions and autoimmune diseases. Men are gen-
erally more prone to bacterial, viral and fungal infections
and to severe disease courses.?

In particular, testosterone is generally anti-inflam-
matory. [t modulates immune function by reducing the
production of pro-inflammatory cytokines such as
TNEF-q, IL-1f, and IL-6 suppressing NF-kB, a key tran-
scription factor in inflammation. Moreover, testoster-
one enhances regulatory T cells and reduces neutrophil
and macrophage activity.> Consequently, men typical-
ly have lower baseline inflammation than postmeno-
pausal women, partly due to testosterone’s effects. On
the other hand, chronic inflammation lowers testoster-
one. In particular, inflammatory cytokines inhibit tes-
tosterone production by suppressing Leydig cell func-
tion in the testes and by interfering with the hypotha-
lamic pituitary gonadal (HPG) axis.* Accordingly, low
testosterone levels are often associated with chronic
inflammatory conditions, and as inflammation increas-
es with age (‘inflammaging’), testosterone naturally
declines.®

An inverse relationship between serum concentra-
tions of testosterone and persistent Escherichia coli nasal
carriage has been demonstrated in men aged 55 years.°
Moreover, testosterone has been shown to suppress the

invasion and colonization of human prostate epithelial
cells by uropathogenic Escherichia coli.”

These data raise the question of whether testosterone
may have a protective role against microbial colonization.

To investigate this issue, we recruited 16 male pa-
tients (5 under 50 years of age and 11 over 51 years of
age), hospitalized in the ICU and non-ICU wards of
Policlinico Umberto I hospital of Rome with a KPC-Kp
positive rectal swab (ethical approval Prot. Number
394/17; 0966/2023).

At the moment of KPC-Kp colonization, we mea-
sured plasma concentrations of testosterone by En-
zyme-Linked Immunosorbent Assay (ELISA - R&D Sys-
tems, Minneapolis, MN, USA; intra-assay: CV 3.1%,
inter-assay: CV 6.3%).

We observed extremely low hormone levels (Figure
1) irrespective of patients’ age (under 50 years: 0.39-1.64
ng/ml; over 51 years: 0.46-1.14 ng/ml) when compared
to the plasma concentration range of age-matched
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Figure 1. Testosterone plasma levels in KPC-Kp colonized
patients vs range values of healthy donors. Analysis of circulating
testosterone levels in 16 male patients (5 aged <50 years and 11
aged >51 years) hospitalized in the ICU and colonized with KPC-
Kp. Plasma levels were measured by ELISA and compared with the
plasma concentration ranges of age-matched healthy donors.
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non-colonized healthy donors (under 50 years: 2.49-
8.36 ng/ml; over 51 years: 1.96-7.40 ng/ml).

Overall, this observation provides support for a re-
lationship between testosterone and host colonization
and opens the path for further studies with a larger pa-
tient population for a better understanding of the role
of hormonal factors in host colonization. Indeed, to the
best of our knowledge, no data exploring the relation-
ship between sex hormones and KPC-Kp colonization
or subsequent systemic infections in KPC-Kp colonized
patients have been published so far. In light of this, a
role of plasma testosterone levels as a potential biomark-
er of colonization status potentially influencing the risk
of development of infection cannot be excluded. In this
eventuality, a routine screening for hypotestosteronemia
could be considered by healthcare providers for an ap-
propriate management of bacterial colonization.
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