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Abstract

The most frequent cause of visits to the gynecologist in the western world is vaginal discomfort
(vaginitis and vaginosis) whose origin lies in the uncontrolled proliferation of bacteria, such as
haemophilus vaginalis or Candida-type fungi, normally considered as saprophytes. Such uncon-
trolled development of saprophytes is caused by some types of aggression against Déderlein bacil-
li and/or by a significant decrease in the amount of lactic acid (use of broad-spectrum antibiotics,
douches with aggressive products, etc.). Consequently, as the vagina creates a progressively alka-
linized and increasingly inadequate environment for the lactobacilli activity, a more favorable en-
vironment for the growth of saprophytes is created. The more alkaline the medium becomes, the
lower the production of lactic acid. Therefore a vicious circle is created, resulting in the bacillus
acidophilus near the lack of metabolism and the disappearance of lactic acid, hydrogen peroxide
and bacteriocins. All of the above make it possible for saprophytic bacteria to proliferate and be-
come pathogenic. So far, all vaginitis and vaginosis treatments have solely been focused on at-
tacking the disproportionately developed bacteria but have not addressed the restoration of a va-
ginal acidic environment, i.e. the environment allowing the proliferation of lactic acid-producing
bacillus acidophilus. This explains the high rate of relapse occurring after the treatment of these
vaginal profiles. In this paper we propose a new treatment focused on the use of lactic acid to pre-
vent recurrence after a vaginitis or vaginosis treatment.
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1. Introduction

The vagina is an organ greatly important to women as it is a source of pleasure, but also a source of potential
pain. It is open to the outside, and located near the anus, where the number of potentially pathogenic bacteria is
large. Therefore a vaginal protection system is needed to prevent the proliferation of pathogens in the body. Al-
though this protection system already exists, vaginal discomfort is the most frequent cause for visiting gynecol-
ogists. This article makes a point to explain the reason why these pathological profiles obviously occur because
of a vaginal protection system malfunctioning. However, it would be convenient to bring forward some main
ideas that will make the reading and understanding of the full article easier.

The vaginal protection system is based on the maintenance of a 3.5 to 4.5 acidic pH where the common and
potentially pathogenic saprophytes do not find the favorable conditions to proliferate, whereas acidophilus bacil-
li are in their ideal environment. In these circumstances, acidophilus bacilli highly metabolize and produce large
amounts of lactic acid by glucose anaerobic fermentation. Lactic acid keeps its acidic pH, thus creating a vir-
tuous circle that prevents the uncontrolled growth of other bacteria present in the vagina.

The origin of vaginitis and vaginosis lies in the breaking of the “acidic pH-acidophilic bacteria high metabol-
ism-lactic acid production-acidic pH” virtuous circle. The reasons why this circle is broken are many: use of
broad-spectrum antibiotics, inadequate douches, long periods, etc. and the consequences are the following: va-
gina alkalization, slowing down of acidophilus bacilli metabolism, and decrease in lactic acid production. A vi-
cious circle is created, where the usually harmless vaginal saprophytic bacteria find an appropriate medium to
proliferate and where vaginitis or vaginosis typical profiles are triggered.

While the vaginal physiology has been widely studied, and the knowledge has been widely spread in the
medical community, it has not been taken into account in the vaginitis and vaginosis treatments for unclear rea-
sons. So far clinicians have only used medicines to treat the overgrowth of symptoms-producing pathogen-con-
verted saprophytes without taking into account the restoration of the physiological vaginal ecosystem. This
would explain why the recurrence rate in both clinical profiles is so high.

This article deepens in the description of the vaginal physiological defense mechanism against pathogenic
development and in the proposal of a new way to treat vaginal discomfort, based not only on reducing the num-
ber of vaginal pathogens, but also in restoring the acidic pH, thus creating a favorable environment for acido-
philus bacilli to recover the virtuous circle that maintains vaginal health. Achieving the acidic medium after
treating, the overgrowth of saprophytes-pathogens should be carried out by using a vaginal physiological mole-
cule: lactic acid. Taking this into account, our proposal is that it would be necessary to provide lactic acid to the
vagina after the common vaginitis or vaginosis have been treated, so that the vagina can quickly recover its
acidic pH and therefore its acidophilus bacilli optimum growth conditions.

2. Vagina and Vaginal Flora
General Aspects

Although it is an internal organ, the vagina is not sterile, such as the pancreas or the heart, because of its connec-
tion with the exterior. In addition, because its opening is close to the anus, it is a place with a very high burden
of potentially pathogenous intestinal bacteria. Therefore it is essential for the vagina to have a powerful yet sim-
ple and ingenious protection system to prevent from the disorderly and problem-causing proliferation of germs.

Protection against the pathogen growth is based on the presence of a large number of non-pathogenic sapro-
phytic bacteria in the vagina, which avoid the presence of unwanted microorganisms [1]. These bacteria are
generally known as Ddderlein’s bacillus—in honor of Albert Gustav Déderlein Sigmund (1860-1941), who first
described their presence in the vagina in 1892 (Figure 1).

Another common term to refer to these bacteria, considered as authentic guardians of vaginal health, is aci-
dophilus bacilli, because they operate and proliferate better and develop more intensely in acid medium. These
bacilli can generate a special acid medium of 3.5 to 4.5, which creates a virtuous circle that facilitates their
growth but hinders the growth of other germs. Acidification is based on the production of lactic acid, the major
subproduct generated after the glucose fermentation without oxygen.

Ddderlein’s bacilli are also often referred to as lactobacilli because of their property to ferment milk products,
which results in the production of yogurt. These bacteria [2] are used together with Streptococcus thermophilus
to industrially obtain the yogurts that can be found in any store. This explains why the odor of a healthy vagina
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Figure 1. Vaginal Lactobacillus acidophilus or Déderlein bacillus.

is usually described as similar to the odor of yogurt. Also, at an empirical level, some yogurt has been occasio-
nally introduced into vaginas to alleviate discomfort. After referring to the most frequent names of glu-
cose-fermenting and lactic acid-producing saprophytic bacteria in the vagina, it seems convenient to determine
the most appropriate name to designate them. In this respect, the general consensus is that “lactic acid bacteria”
or “Lactobacillus acidophilus”, often abbreviated as L. acidophilus are the most appropriate designations.

Since Doderlein’s first description, lactobacilli have generally been considered as guardians of the vaginal
ecosystem, the second most bacteria-populated place in the human being after the colon. Indeed their quantity is
s0 high that 10,000 to 100 million lactobacilli can be found per gram of vaginal fluid [3].

All the microorganisms living in the vagina are known with the generic name of “vaginal microbiota” or
simply “microbiota”.

3. Vaginal Microbiota
3.1. Lactobacillus acidophilus

Although Ddéderlein thought that the bacteria he described belonged to only one single species, vaginal Lactoba-
cillus acidophilus form a heterogeneous group of diverse bacterial species, which in turn may present various
strains. Although more than 20 vaginal lactobacillus species have been identified, only 6 are really important to
the vaginal ecosystem: L. crispatus, L. gasseri, L. iners, L. jensenii, L. vaginalis, L. buchneri [4]. The vaginal
population is much more heterogeneous than previously thought. Indeed, species of Bacteroides, Staphylococcus
epidermidis, Corynebacterium, Peptostreptococcus and Eubacterium and other bacterial species, such as Atopo-
bium vaginae, Megasphera, Leptotrichia and Mycoplasma can be found in the vaginal microbiota of healthy
women.

Interestingly, many of these lactic acid-producers bacteria, like lactobacilli, may be even more abundant in
some healthy women and especially in colored and Hispanic women. This would mean that in order to maintain
a healthy vagina what is really important is not the presence of acidophilus bacilli, but rather the existence of
lactic acid and an acidic pH.

These bacteria, commonly found in the vagina, have shown their capacity to inhibit the in vitro growth of
various pathogenic microorganisms, such as Bacteroides fragilis, Escherichia coli, Gardnerella vaginalis, Mo-
biluncus spp., Neisseria gonorrhoeae, Peptostreptococcus anaerobius, and Staphylococcus aureus. It is gener-
ally accepted that this is achieved mainly through the action of lactic acid.

3.2. Physiological Conditions of the Vagina. Role of Lactic Acid

A low and acidic pH is generally considered as the primary mechanism for maintaining the composition of a
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healthy vaginal microflora. Indeed, most lactobacilli thrive best at a pH < 4.5, which clearly justifies its designa-
tions as “acidophilus” or lovers of acidity.

The characteristic pH of women of reproductive age, i.e. between 3.5 and 4.5, is achieved thanks to the pres-
ence of a sufficient amount of lactic acid in the vagina. Therefore this molecule is the key to maintaining a me-
dium which favors the growth of lactobacilli in a vaginal environment.

As historical curiosities, it is known that the Swedish chemist Carl Wilhelm Scheele refined lactic acid from
milk sour for the first time in 1780. In 1808, Jéns Jacob Berzelius discovered that muscles also produce lactic
acid (actually L-lactate) during exercise. The chemical structure of lactic acid was established by Johannes Wis-
licenus in 1873. In 1856, Louis Pasteur discovered Lactobacillus and its role in the production of lactic acid,
which was first commercially produced by the German company Boehringer Ingelheim in 1895.

In 2011, the world production of lactic acid reached 275,000 tons, with an average annual growth of 10%.
Lactic acid has multiple uses, included as a food preservative agent due to its powerful antibacterial action.

Lactic acid is synthesized in the vagina by Lactobacillus acidophilus, obtained from pyruvic acid, through a
glucose fermentation mechanism. Its two isoforms, dextro and levo, seem to be of little importance from a bio-
logical point of view.

4. Other Inhabitants of the Vagina

Multiple bacterial and non-bacterial species, including Candida, Gardnerella or Actinomyces (especially in ITUD
carriers) are commonly found in healthy women without any symptoms. In any case, in the absence of symp-
toms, their presence should not be considered as pathological, and their casual finding (generally in cytology for
the screening of uterine cervix cancer) should not be treated [5]. The development of symptoms which depend
on the excessive proliferation of one or more of these organisms, result in the decrease in lactobacilli, which in
turn causes the reduction or the disappearance of acid lactic and an increase in vaginal pH [6].

Thus, it should be understood that both bacterial and fungal vaginitis, and vaginosis are related to quantitative
alterations in the composition of the vaginal microflora rather than to the appearance of germs usually not living
in it [7]. Therefore, except for tricomoniasis, in no case should vaginitis be considered as a sexually transmitted
disease, but as an endogenous imbalance in the proportion of common microorganisms living in the vagina, with
a relative decrease in vaginal Lactobacillus acidophilus and lactic acid [8].

5. Defense Mechanisms of the Vagina
5.1. General Description. Vaginal Acid pH

The previous section tackled the large number and the variety of germs coexisting in the vagina. It also ex-
plained that the key for the maintenance of the vaginal health is the presence of lactic acid, which creates an
acidic pH, as well as the Lactobacillus acidophilus that produce such pH. Obviously, some kind of instrument
must be available so that women do not feel discomfort in their vagina.

The vagina inhibits the growth of pathogens through a mechanism that is striking because of its effectiveness
and simplicity.

To summarize, the entire system pivots around lactic acid because lactic acid allows the maintenance of an
acidic pH around 3.5 - 4.5 and it is not favorable for the growth of fungi, protozoa, Haemophilus and other un-
wanted bacteria, which generally need a pH greater than 6.0 [9]. On the contrary, lactobacilli are acidophilic, i.e.
they feel comfortable in an acidic environment, which enables their maximal proliferation [10]. Lactic acid is
produced and the physiological state of acidity is reached thanks to the following landmarks [11]:

e Ovaries produce estradiol.

e The multilayered epithelium of the vaginal mucosa proliferates thanks to estradiol, which also induces the
glycogen loading of these cells.

o Vaginal epithelial cells gradually flake out in the vaginal lumen.

o Desquamated cells undergo a lytic process which allows the release of the glycogen contained in them.

e Glycogen is metabolized through acidophilus bacilli via anaerobic fermentation, i.e., without oxygen. The
main “waste” product resulting from glucose anaerobic fermentation is lactic acid, which is, as mentioned,
the cornerstone to acidify the vaginal environment (Figure 2).
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Figure 2. Virtuous circle produced in the vagina in physio-
logical conditions.

Despite the presence of potential pathogens such as Candida [12], this is the essential mechanism explaining
the maintenance of vaginal health.

However, the above mentioned mechanism is also complemented by other defense mechanisms, such as the
production of hydrogen peroxide (H,O,) and the production of bactericidal substances (bacteriocins) [13]. Al-
though their origin lies in acidophilic bacteria, they need an acidic environment to show a proper metabolic ac-
tivity, which implies the necessary presence of lactic acid. The complementary instruments to lactic acid and
vaginal acidity are briefly described below.

5.2. Hydrogen Peroxide (H20:)

In fact, the synthesis of hydrogen peroxide is also related to the presence of lactic acid [14] because the hydro-
gen ions of lactic acid react enzymatically with oxygen to produce hydrogen peroxide [15].

This product, widely used in the medical field as an effective disinfectant, has a negative impact on microbial
species with no catalase enzyme, which destroys this molecule. Without this enzyme, the structure of germs is
deeply harmed and they end up dying [16]. Logically, the catalase enzyme is part of Lactobacillus acidophilus,
which makes them immune to hydrogen peroxide.

5.3. Bacteriocins

Vaginal lactobacilli produce several specific antimicrobial substances with a peptide structure. Such substances
are referred to generically as “bacteriocins” [17]. Lactocin and Crispasin are two examples worth mentioning.
Many studies have shown that a low pH favors the activity of bacteriocins. Therefore the presence of lactic acid
is also somehow involved in the mechanism protecting vaginal health.

6. Physiological Changes in the Vaginal Environment

The vaginal ecosystem undergoes major compositional changes throughout a woman’s life. From childhood un-
til puberty, the limited presence of estrogens implies a low bacterial content in the vagina, which occurs during
reproductive years. On the other hand, during menopause, as estrogen levels drop, not only the epithelial fragili-
ty of vaginal mucosa is affected, due to the decrease in the thickness of the different cellular layers, but also the
vaginal flora due to the decrease of Lactobacillus acidophilus which depend on the presence of glycogen to sur-
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vive. Therefore the vagina loses much of its self- cleaning ability and natural defenses [18].

It is also worth outlining that several factors influence the balance of the vaginal microbiota in one way or

another during the long period of a woman’s reproductive life. The most important ones are being described be-
low:

7.

Menstrual cycle: During menstruation, the vaginal environment is less acidic (pH 6 or more) because the
menstrual blood drags the lactic acid present in the vagina. Furthermore, lactobacilli drop in number because
they bind to the erythrocytes of menstrual blood instead of remaining in the epithelial cells that cover the va-
gina. Therefore menstruation becomes a risk factor for the maintenance of the vaginal ecosystem, which ex-
plains why many women often refer to nonspecific vaginal discomfort after their menstruation, which is
secondary to the deficit of lactic acid and Lactobacillus acidophilus. These symptoms will persist as long as
a woman is unable to recover the level of vaginal acidity before menstruation.

Coition: As already outlined, the vaginal pH of reproductive women ranges from 3.5 to 4.5. However, sperm
has been shown to act as a powerful alkalizing agent which reduces vaginal acidity within a few seconds and
keeps the vagina neutralized (to a pH higher than 6 - 7) during several hours after intercourse, when sperma-
tozoa can enter into the female reproductive organs [19]. Due to the neutralization of the vagina acidity,
sperm, which poorly tolerates the usual acidity of the vagina, gets protected and pathogens, finding the alka-
line suitable for colonization, can also take advantage of it. Therefore, because of the presence of semen in
the vagina, natural protective mechanisms are neutralized. This can explain that many women suffer from
vaginal discomfort after periods of frequent sex relations due to the alteration of the vaginal microbiota ra-
ther than to friction mechanical factors.

Hormonal contraceptives: The use of contraceptives with very low or no levels of etinilestradiol causes a
state of relative hipoestrogenemia, which disrupts the production of glycogen, and therefore of lactic acid.
Consequently, these women are particularly susceptible to alterations of the vaginal ecosystem [20] with re-
sulting discomfort.

Breastfeeding: During breastfeeding the amount of estrogens is relatively low because the ovaries need a few
weeks to recover their full functionality. Therefore the situation is similar to the case of low-dose estrogen
hormonal contraceptives.

Pathological Changes of the Vaginal Ecosystem

Various circumstances can pathologically contribute to the destruction of the physiological vaginal ecosystem,
favoring the proliferation of pathogens and vaginal symptoms, such as vaginitis or vaginosis. The most common
ones are being outlined below:

8.

Use of intravaginal products: Such as showers with antiseptic or soap products, which deeply alter the va-
ginal ecosystem, as they drag lactic acid and Lactobacillus acidophilus which help reach a non-acidic pH.
Although this problem can be especially emphasized if alkali products are used for douchings these are not a
requisite for the vaginal ecosystem to be altered, as too frequent hygiene (more than twice a day) is sufficient
to modify the conditions of the vagina.

Use of antibiotics: The action of antibiotics not only destroys pathogenic organisms but also causes a de-
crease in the “good microorganisms” of our body’s natural flora. Lactobacilli acidophilus, as well as much
of the intestinal flora, are sensitive to broad-spectrum antibiotics, especially beta-lactams. For instance, the
use of systemic antibiotics can justify the appearance of more or less severe diarrhea. Similarly, it justifies
vaginitis caused by Candida as fungi are not susceptible to antibiotics and they are therefore not affected by
them, whereas Lactobacillus acidophilus are. In fact, before starting an antibacterial treatment in women of
reproductive age, all physicians should know that the binomial “antibiotic treatment—Candida vaginitis” is
very frequent.

Chronic stress: Chronic stress favors the production of large amounts of steroids, mainly cortisol, which in
turn have a negative impact on multiple systemic structures. The vagina is one of these structures, i.e. it is a
place also reached by adrenal corticosteroids, which alter the growth of Lactobacillus acidophilus and the
production of lactic acid [21].

Importance of Lactic Acid

Since the discovery of lactic acid, Lactobacillus acidophilus have been considered as “the guardians of the va-
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gina” [22] and lactic acid has clearly shown to be its main “weapon” [23]. Indeed, although little attention has
been paid to this molecule, lactic acid is the key for the maintenance of the health of the vagina, because it
creates an acidic pH which favors the development of acidophilus bacillus and inhibits the growth of pathogens
(Figure 3).

As mentioned above, besides lactobacilli, the multiple microorganisms which can be found in the vagina in
normal conditions, such as Gram-negative bacteria, Gram-positive bacteria and fungi, should not be a matter of
concern. Indeed these are not dangerous for a vagina as long as the lactic acid and a low pH (lower than 4.5) are
kept as they need an alkaline medium or a low acidic medium to get reproduced [24].

As already mentioned in this study, lactic acid can be considered as the angular stone in the normal mainten-
ance of the vaginal ecosystem [25]. Its presence in adequate amounts ensures the maintenance of an acid vaginal
pH, where bacilli can adequately proliferate and correctly metabolize. Furthermore, the lactic acid compound
produces hydrogen peroxide and also favors the action of bacteriocins, lethal for a broad number of pathogens.
Therefore, the absence of lactic acid consequently increases pH and creates an aggressive medium for acidophi-
lus bacilli which develop badly in a non-acidic medium [26]. In addition, hydrogen peroxide disappears and the
amount of bacteriocins and their capacity to act decreases. Consequently, vaginal well-being depends upon lac-
tic acid, which is considered as a real vaginal disinfectant [27].

Although it has long been thought that the main potential of lactic acid is focused on its antibacterial solution,
recent studies have also proven its antiviral effect, including the HIV [28] and herpes viruses [29].

The pathophysiology of almost all vaginitis is based on the existence of some type of attack on Ddderlein ba-
cilli and/or a significant decrease in lactic acid [30], which causes the progressive alkalization of the vagina and
creates an increasingly inappropriate medium for the lactobacilli activity. The more alkaline the medium be-
comes, the lower the production of lactic acid. All this triggers the creation of a vicious circle, since the meta-
bolism of Lactobacillus acidophilus is almost held back and lactic acid, hydrogen peroxide and bacteriocins
disappear, letting a free way for pathogens to proliferate [31]. The proliferation of pathogenic germs produces a
wide range of vaginal symptoms, from mild nonspecific discomfort to intense itching, that have a deep impact
on the quality of life of women (Figure 4).

9. Vaginal Health Recovery: A Proposal for a New Treatment of Vaginitis and
Vaginosis

As mentioned, the proliferation of pathogens, and especially of Candida and Gardnerella, occurs when the de-
licate balance of the vaginal microbiota is broken and the amount of Lactobacillus acidophilus and lactic acid
decrease, resulting in more or less severe symptomatic candidal vaginitis and bacterial vaginosis, respectively.
However, the so-called “nonspecific vaginitis” also occurs when the determination of the causing agent in
symptomatic women is not easy due to the proliferation of multiple pathogens and no clear predominance of any
of them.

Taking the above into account, it is easily understandable that exogenous lactic acid leads to the acidification
of the vagina, making it easier for Ddderlein bacilli to regain their metabolic capacity. When this happens, a
virtuous circle created by Déderlein bacilli begins. Indeed, these increase the production of lactic acid, which

-
COOH HOOC
c* c*
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HO H CH; HsC H OH
D-lactic acid N L-lactic acid

Figure 3. Chemical structure of lactic acid with its two isomers.
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acidifies the vagina. Then, the existence lactic acid results in the appearance of bacteriocins and hydrogen pe-
roxide, creating an adverse environment for the growth of pathogens, which number gets eventually drastically
reduced. When this occurs, vaginal discomfort disappears.

Lastly, according to the ever increasing available information, lactic acid stimulates the immune system,
which could contribute to maintaining vaginal health. However, the value of such property has generally re-
ceived little recognition [32].

According to a wide range of studies, the frequency of these infections is so high that 100% of women will
suffer from vaginitis/vaginosis at least once in their lives. However, the fact is that women commonly suffer
from different symptoms during their lives. On the other hand, recurrent vaginitis or vaginosis are of a greater
concern than isolated episodes since it is not uncommon for women to suffer from vaginal infections every
month in spite of being apparently healed. Treating these infections can be sometimes exasperating, both for the
clinician and the patient. Although it is frequent for the physician to prescribe multiple and varied treatments—
topical and systemic—, as well as the partner’s treatment, the change in women’s lifestyle, etc., recurrent infec-
tions do not cease and reappear periodically.

As the physiology of the vagina and what happens in it in case of vaginitis or vaginosis is better understood
nowadays, it is much easier to prescribe a logical and rational treatment, which not only heals the patient in the
first place (which is usually straightforward) but also, and more importantly, prevents and avoids relapse.

In a woman diagnosed with candidal vulvovaginitis, bacterial vaginosis or a nonspecific vaginitis, the treat-
ment should be focused on two confluent aspects [33]:

e The decrease in the pathogen quantity.
e The recovery of the vaginal pH.

In general, for most clinicians only the first part of the treatment is necessary, ie, the reduction or the elimina-
tion of pathogens [34]. Therefore, it is usual to prescribe topical imidazoles, generally clotrimazole (one single
500 mg dosage, vaginal tablet) or a systemic triazole, such as fluconazole (one single 150 mg dosage, capsule)
for the treatment of fungi, and metronidazole or clindamycin in one of the many existing dosages for bacterial
vaginosis and nonspecific vaginitis. The common factor of all these drugs is that they actively act on pathogens,
but not on lactobacilli, which are not sensitive to them. These treatments are generally very effective since they
drastically reduce the amount of pathogens, and therefore symptoms improve quickly.

As all the clinicians are aware of the risk of recurrent infections, many suggest a similar treatment for the
woman’s partner, according to the idea that the reason for symptom recurrence is the re-infection caused by the
sexual partner, who would act as a reservoir. This is untrue because Candida cannot survive in the penis, unless
the man has any predisposing disease. The same occurs with Gardenerella and other germs that cause nonspe-
cific vaginitis.

As the vaginal pH must be recovered to actually prevent relapse, it is necessary to restore favorable conditions



J. Haya et al.

so that Lactobacillus acidophilus, which do really protect women from the recurrence of new infections, can

proliferate and develop [35].

Therefore, probiotics have been recommended for quite a long time as adjunctive therapies to the use of fun-
gicides or antibiotics [36]. The idea is good in itself, since they would enable the lactobacilli population’s quick
recovery. However, when reviewing the issue thoroughly, it is not the best to do it because [37]:

e The Lactobacillus acidophilus prescribed do not necessarily correspond to the woman’s saprophytes [38].
Each woman’s own flora may be different from other women’s. Therefore it would be more appropriate to
prescribe the Lactobacillus acidophilus species that best meets each patient's situation and which corres-
ponds to her vaginal ecosystem [39].

e The development of Lactobacillus acidophilus will be precarious until the vagina has not achieved its acidi-
fication. Indeed, the vagina needs to previously reach an acidic pH for these germs to develop quickly. In
case a critical mass of lactobacilli cannot be reached, the lactic acid production may be insufficient to obtain
the acidic pH necessary for these bacteria to find the best proliferation conditions [40] [41]. However, it may
be difficult to reach a sufficient number of Lactobacillus capable of producing a significant amount of lactic
acid to acidify the vagina, and thus to favor their growth. We are faced to a vicious cycle.

Taking all the above into account, it may be logical to think that the first step to restore the normal vaginal
physiology would be to quickly reach an acidic pH (below 4.5). However, if this cannot be achieved, then it
seems unlikely to find the exogenous bacteria produced in the vaginal ecosystem. Thus, in the short or the long
term, it would be possible for pathogens to develop, and a new symptomatic profile to appear [42].

How can a vaginal acidic pH be restored after pathogens have been removed or reduced? Lactic acid is the
most physiological way and it is the authentic antiseptic as it ends up with bacteria, actually prevents the proli-
feration of pathogens and favors the growth of Lactobacillus acidophilus. By providing lactic acid to the vagina,
the clinician avoids depending on the actions of the exogenous probiotics administered, thus eliminating a prob-
lematic step. As mentioned, as long as the amount of lactic acid and the acidic pH are insufficient, the environ-
mental conditions will not favor the proliferation of saprophytic bacteria and their metabolic activity in the va-
gina.

9.1. Main Advantages of the Direct Administration of Lactic Acid

The intervention of bacteria will not be required to achieve an acid pH quickly and safely.

On the other hand, achieving an acidic pH during vaginitis or vaginosis would enable women’s own bacteria
and more specifically those still present in the vagina to proliferate, though in smaller amounts. This would
not be the case of any other exogenous bacteria, which proper adaptability to the particular conditions of
each woman cannot be ensured.

In conclusion (Figure 5), the ideal treatment of vaginitis or vaginosis consists of the administration of an an-
tifungal or an antibiotic, as appropriate, to significantly reduce the amount of pathogens, and then quickly acidi-
fy the vagina with lactic acid [43].

Thanks to acidity, the growth of germs causing the symptoms will decrease, and the quick growth of Lacto-
bacillus acidophilus specific to each woman will be possible. As already mentioned, more lactic acid will be
produced and any symptomatic recurrence will be prevented [44].

It would be safer and more advisable to acidify the vagina as soon as possible after one or several menstrual
periods through the administration of lactic acid at the end of the period.

9.2. More Specifically, the Following Posology Could Be Established

e Candidal vulvovaginitis: One single 500 mg dosage of clotrimazole vaginal tablet or 150 mg fluconazole in a
capsule taken orally, followed by the topical administration of lactic acid for a week (one vaginal tablet in
the morning and one in the evening, or only in the evening, depending on the virulence of symptoms). Lactic
acid will be administered again after the end of the following menstrual period.

o Nonspecific vaginitis and bacterial vaginosis: Topical metronidazole or clindamycin for 3 to 5 days, twice
daily. As indicated for candidal vulvovaginitis, such topical treatment will be followed by lactic acid in the
same dosage as mentioned above. In this case, more important than the dose, which in any case will be
enough as the topical administration reaches high concentrations, is the duration of the treatment which

should never be shorter than three days.
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Figure 5. Ways to break the vicious cycle and prevent recurrence.

e Nonspecific discomfort of unclear origin:; In this case the use of lactic acid may be more than enough to
eliminate symptoms and normalize the vaginal ecosystem, allow the proliferation of Lactobacillus acidophi-
lus and limit the metabolic activity of other vaginal germs. Studies with other organic acids which cause the
acidification of the vagina have also shown good results in these cases.

It is also interesting to consider the protective role of lactic acid when a woman is treated with systemic anti-
biotics, which may alter the vaginal flora. It is frequent to use penicillin and its derivatives to which Lactobacil-
lus acidophilus are very sensitive. It should not be forgotten that the lactobacilli population will in all likelihood
be significantly reduced in the vagina, which parallelly will result in a decrease of vaginal lactic acid, and se-
condarily in an increase of the pH, all of which may promote the proliferation of pathogens. Thus, it would be
interesting to establish the practice to routinely add an intravaginal topical application of lactic acid in vaginal
tablets to the oral or parenteral antibiotics, as it would help maintain the acidic pH, prevent the growth of patho-
gen, and therefore the development of vaginitis or vaginosis clinical symptoms. Actually it would be something
similar to what is done when Omeprazole is administered to patients that receive any treatment with NSAIDs.
Lastly, it should be remembered that the topical administration of lactic acid in the vagina does not involve any
risk because it is a natural and common substance of the vagina.

Until now, no treatment based only on lactic acid with a comfortable dosage for patients was available in
Spain. However, currently, a national laboratory, “Arafarma Group, S.A.” has launched an innovative galenic
product called Fisiolat which contains 250 mg lactic acid and is precisely indicated for the prevention and/or the
elimination of initial and recurrent vaginal infections. In an ongoing clinical study named “proposal of a new
protocol for the treatment of vaginitis and vaginosis to prevent recurrence”, the really satisfactory results ob-
tained reaffirm the opinions of other authors.

10. Conclusions

1) In normal conditions, a large number of saprophytes can be found in the vagina, being the most important
acidophilic bacteria which produce lactic acid.

2) Lactic acid keeps the vagina within an acidic pH between 3.5 and 4.5, which is the ideal environment for
acidophilus bacilli to find a suitable medium to metabolize. This makes it possible for these bacteria to produce
large amounts of lactic acid, which maintains an acidic pH, and creates a virtuous circle.
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3) The origin of vaginitis and vaginosis lies in the alteration of the number of acidophilus bacilli and/or the
alkalization of the vaginal pH, allowing the proliferation of common vaginal saprophytes, which become patho-
genic and produce symptoms. Therefore in no case should these profiles be considered as infections proceeding
from the outside.

4) The treatment of vaginitis and vaginosis should deal not only with the reduction in the number of caus-
ing-symptoms pathogens, as done traditionally, but also with the primary objective to recover the vaginal pH
and restore the virtuous circle that maintains a healthy vagina. Not doing so makes it easier for the clinical pro-
files of vaginosis and vaginitis to recur. This sometimes causes despair in women and their doctor.

5) The virtuous circle of recovery should be done through the application of lactic acid, which acidifies the
medium, hinders the growth of vaginal saprophytes and promotes the proliferation of lactic acid-producing aci-
dophilus bacilli.

6) Based on the above, our treatment approach is to use traditional medicines against saprophytes, i.e. the pa-
thogens that cause vaginal symptoms, but use lactic acid afterwards, at least for a week, to ensure the normal
vaginal ecosystem recovery.
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