EDITORIAL

The genital tract microbiome:
bridging the gap between hype and clinical reality

O microbioma do trato genital: colmatando o fosso entre moda e realidade clinica

Pedro Vieira-Baptista'’

The human mind is fueled by curiosity, by breaking barriers, by
doing better and faster. Probably it is both a cause and a consequence
of natural selection and, ultimately, of our evolutionV. We “fear” the
unknown, and those who succeed in understanding it acquire advan-
tages. These advantages can be beneficial for the whole humanity
(i.e., the discovery of the link between human papillomavirus and
cancers®) or for a specific group (i.e., warfare-related inventions).

For thousands of years, we could not understand infectious dis-
eases—before microscopy, these seemed magical events or a pun-
ishment from the gods. Leeuwenhoek was a mortal Prometheus—
the steal of the knowledge of bacteria empowered humans with
knowledge and paved the way for major benefits in terms of health®.

Between the first description of animalcules in 1667 and the
first scientific interpretations of vaginitis, we had a gap of almost
two centuries. Alfred F. Donné described Trichomonas vaginalis in
1836, and thirteen years later, Stuart Wilkinson described a “new
vegetable formation found in connection with the human uterus”
(monilia) which probably were Candida spp. hyphae*>. Half a cen-
tury later, Albert Doderlein published his work on the microscopic
composition of the vaginal discharge of a puerperal woman, prob-
ably never realizing the profound impact that it would have in the
shaping of the way we think the vaginal microbiota, even over a
century later®. He introduced the concept that it is normal, healthy,
and desirable for women to have the vagina dominated by what he
called Lactobacillus acidophilus. This model perfectly fits what our
curious minds need to find peace: a simple and easy-to-understand
model, mostly dichotomic (so much easier to classify the world
as “good” or “bad,” “black” or “white,” “positive” or “negative”
or, from a more theological perspective, as “light” or “darkness”).

Curiosity could be partially soothed, but women were (are) still suffer-
ing. Only in 1955, a “new” form of vaginitis was introduced by Gardner
and Dukes: Haemophilus vaginalis vaginitis (bacterial vaginosis)™.

As in a road trip (or even a small commutation), one can imag-
ine the kids in the back seat asking: “are we there yet”? And we
are not.... Through the next decades, we added to the list cytolytic
vaginosis, desquamative inflammatory vaginitis, and aerobic vagi-
nitis®?, But there is still so much that remains unexplained, leading
women and healthcare providers to despair.

Microscopes evolved, cultures and species identification started
to be part of standard practice, but knowledge progressed slowly.
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The turning point came with molecular techniques. With hybridiza-
tion techniques and nucleic acid amplification tests (NAATs), we can
easily and accurately target specific microorganisms—but we are
limited to the ones we already know. They can show whether specific
species or genera are present, but it still only provides a limited part
of the picture (often a still picture is not enough to tell a full story).
And, like with cultures, one big question remains unanswered for
most microorganisms: is it causing disease/symptoms or is it mere
colonization? That surely is not a problem, for instance, for T vagi-
nalis, Chlamydia trachomatis, or Neisseria gonorrhoeae—but, what
about for Candida spp.? And, even more striking, what does an iso-
lated identification of Gardnerella spp. tell us'9?

More recently, sequencing techniques made their debut. From a
single sample, you can now easily know “all” the microorganisms
that populate an anatomical structure or organ. The number of papers
using these methodologies from all anatomical sites is staggering. We
gather more data in a couple of days than we did during the whole
previous existence of mankind. Not even the remains of our ancestors
are spared from our curiosity, leading us to understand events of the
past and, hopefully, avoid repeating the same mistakes in the future?.

Clearly, these techniques are part of the future, in oncology,
genetics, microbiology, etc. In some cases, they clearly are already
part of the clinical present.

But back to the female genital tract, do we already have the tools
to adequately interpret all the data that we are gathering? Given the
dynamic of the microbiome during the menstrual cycle, can we rely
on the conclusions when often the samples were retrieved at different
phases? And the effect of the place of sampling (i.e., is the posterior
fornix equal to the anterior)!?? Are the studies robust enough for
the conclusions they draw (there is a huge pressure to show associ-
ations—but maybe we need to value more its absence than we cur-
rently do)? Can we compare different studies? And, the most import-
ant question is: are they useful in the management of patients, or for
the manutention of health? From a very practical perspective, are
we diagnosing better women with vaginitis?

The answer to the last question, sadly, is a very easy and straight-
forward one: NO! The exercise of diagnosing vaginitis remains almost
universally an empiric one'. In despair, we see women resorting to
expensive and unvalidated tests they find in the Internet (i.e., Juno,
Evvy) or having NAATSs to know which is their vaginal community
state type (ignoring that this evolving classification never had the
intention of being used for such purpose)!¥. Women enter our offices
these days bringing these tests and asking for treatment based on
their results. They share a common story: suffering, fear of having
a sexually transmitted infection (sometimes causing stress in a rela-
tionship), fortunes spent, etc. And countless empirical treatments! In
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most cases, a mere wet mount microscopy was never performed'?.
Would it be the universal answer for most cases? Certainly not, but
it would have solved a large proportion of the cases'®.

Back to the concept mentioned before, of “good” and “bad”— do all
women always need to have lactobacilli dominance? Certainly, it is an
advantage, especially during pregnancy. But how do we correlate the con-
cept of an “ideal” microbiome with the fact that, depending on the popu-
lation, up to half of the asymptomatic women have bacterial vaginosis?

We are just starting to understand the uniqueness of the vaginal
microbiome and realizing how much we really do not know. How do
we fit in our mindset that the “normal” is to have dominance by a
single species? It challenges all the basic rules of nature: diversity is
usually good and desirable — in most other locations, dominance by
one species is a state of disease; it usually means infection. Certainly,
redundancy of functions within the same species can explain part of it.
How and why did we evolve to be so different from all other species?

Given the huge gaps in knowledge, one must certainly question if
we are ready to (try to) modulate the vaginal microbiome. The huge
excitement with probiotics — for the treatment of vaginitis, for
promotion of well-being, for prevention of cancers, to improve fer-
tility, etc. It represents a huge market across the globe, despite the
lack of evidence!”.

The concept of vaginal microbiome transplantation seems to be
a logical answer to the inefficiency of the “simplistic” approach of
using probiotics. However, it is a laborious technique, still exper-
imental, and not 100% effective!®. And once again, we must be
careful before jumping into the conclusions, as more data are still
needed before assuming it as a validated technique.

Other appealing and catching ideas are around, such as that of
the “vaginal seeding.” The concept that exposure of the fetus to the
vaginal microbiome during delivery confers health benefits (asthma,
atopic disease, and immune disorders) led some authors to suggest
that newborns delivered by C-section should not be denied this. For
that, it has been suggested that a swab containing maternal vaginal
discharge should be put in the newborn’s mouth. The evidence is
scarce, and the procedure is not recommended by the major scien-
tific societies®?. The picture is, once again, highly complex: the role
of breastfeeding, colonization through the skin, and the impact of
hormonal changes in the weeks following delivery. The concept is
appealing, but it may be contaminated by wishful thinking.

Am I preaching against investing on knowledge on the vaginal
microbiome? On the contrary, we need more and better knowledge
on this field. For that, we may have to be prepared to let go some of
our century-old conceptions (how many studies were not published
because the results did not fit the current beliefs?).

Zeus was not happy with Prometheus and, has punishment, cre-
ated the first mortal woman, Pandora. Knowledge comes with a
price and usually not in the form of a beautiful woman. The gods
do not readily divulge their secrets and can set traps for us mortals!
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