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Abstract

Background: Urogenital candidiasis (uc) is the most recurrent fungal
infection and frequently affects immunocompromised, hospitalized
patients and those with comorbidities.

Objective: to evaluate the incidence of uc in the Mexican population in
the previous two years (2018-2019) and the first years of the covip-19
pandemic (2020-2022).

Materials and Methods: The design of this study was retrospec-
tive and descriptive. The morbidity of the twenty main causes of
disease in Mexico was obtained through the National Epidemiolo-
gical Surveillance System (sinave), the cumulative incidence of uc
by state, and the incidence by age group of the general popula-
tion from the 2018-2019 period (before the pandemic) and in the
first years of the covip-19 pandemic (2020-2022).

esults: uc was found among the twenty main causes of disease in
the female population, mainly between 20-24 and 45-49 years of
age. The regions of the country that showed a high percentage of
humidity reported a higher incidence of uc.

Conclusions: In Mexico, uc mainly affects women between 20-49.
Factors such as obesity, type Il Diabetes Mellitus (pm), immunosu-
ppression, and environmental humidity promote the appearance
of uc and other opportunistic infections.
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Resumen

Antecedentes: La candidiasis urogenital (cu) es la infeccién fungica
mas recurrente y afecta frecuentemente a pacientes inmunocom-
prometidos, hospitalizados y aquellos que presentan comorbilidades.
Objetivo: evaluar la incidencia de la cu en la poblacién mexicana en
los dos afios previos (2018-2019) y los primeros afios de la pande-
mia (2020-2022) por covip-19.

Materiales y Métodos: El disefio de este estudio fue retrospecti-
vo y descriptivo. Se obtuvo la morbilidad de las veinte principales
causas de enfermedad en México a través del Sistema Nacional de
Vigilancia Epidemioldgica (siNave), la incidencia acumulada de la cu
por entidad federativa y la incidencia por grupo de edad de la po-
blacién en general del periodo 2018-2019 (previas a la pandemia)
y en los primeros afios de la pandemia por la covip-19 (2020-2022).
Resultados: La cu se encontrd entre las veinte principales causas
de enfermedad en la poblacién femenina, principalmente entre los
20-24 y 45-49 afios. Las regiones del pais que mostraron un eleva-
do porcentaje de humedad reportaron una mayor incidencia de cu.
Conclusiones: En México, la cu afecta principalmente a las mujeres
entre los 20-49. Factores como la obesidad, la Diabetes Mellitus
(pm) tipo I, inmunosupresion y la humedad ambiental promueven
la aparicion de la cu y otras infecciones oportunistas.
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Introduction

Genitourinary infections (cis) are one of the main causes of medical consultation
in immunocompetent and immunocompromised individuals. Of these, urinary
tract infections (utis) are classified as the second most common type of in-
fection in the world, and it is estimated that in adult women there is a lifetime
incidence of uTtis of between 40 and 60 %, the risk of which increases with age.
In young women, the risk of developing a uTi increases with sexual activity. In
addition to this, misdiagnosis among Gls causes inadequate treatment and as-
sociated complications.?

The main uropathogenic bacteria causing umis are Escherichia coli (E. coli),
Pseudomonas aeruginosa (P. aeruginosa), Klebsiella spp., Enterobacter spp.,
Proteus mirabilis (P. mirabilis), Morganella morganii (M. morganii), and Citro-
bacter freundii (C. freundii).® Among the fungi that cause cis are the species of
the genus Candida spp., causing balanoposthitis and balanitis in men, vulvova-
ginal candidiasis in women, and candiduria in both sexes.* Vulvovaginal candi-
diasis (vvc) is the most common infection of all, affecting up to 75 % of women
of childbearing age.®> Approximately 50 % of all infections caused by species
of the genus Candida are attributed to Candida albicans (C. albicans), while
the remainder is caused by non-albicans species: C. glabrata, C. tropicalis, C.
krusei, and C. parapsilosis, among others.® As a commensal, C. albicans resides
in the skin and internal cavities such as the mouth, throat, intestine, and vagina.
The pathogenicity of this fungus is related to various virulence factors such as
the expression of adhesins, morphogenesis, secretion of aspartyl proteases,
lipases, and phospholipases.”®

In addition to the virulence of the pathogen, the pathogenesis of vvc de-
pends on the individual predisposition and host defense mechanisms. Some
predisposing factors for developing vvc include type Il Diabetes Mellitus (type
Il om), prolonged use of antibiotics, a vaginal pH >5, disruption of the vaginal
microbiota, use of contraceptives, genetic factors (e.g., mannose-binding lectin
gene polymorphisms), and lifestyle (e.g., unprotected sex and nutrition).®™

In Mexico, the National Epidemiological Surveillance System (siNAVE) reports
urogenital candidiasis as one of the twenty main causes of disease.” The states
of Puebla, Yucatan, San Luis Potosi, Nuevo Ledn, and Veracruz have registered
anincrease in the incidence of superficial candidiasis (one of the most common
types of candidiasis). However, in some parts of the country, the status of can-
didiasis is unknown. Although several types of candidiasis are present in most
states, the incidence will depend on the state being analyzed, since this oppor-
tunistic fungus is more prevalent in humid places.”?™

The objective of this work is to evaluate the incidence of uc in the Mexican
population in the previous two years (2018-2019) and in the first years of the
COVID-19 pandemic (2020-2022).

Materials and methods

The design of this study was retrospective and descriptive. Data were obtained
on the morbidity of the twenty main causes of disease in Mexico, the cumulative
incidence of uc by state (that includes candidal and moniliasic vulvovaginitis,
balanitis and urethritis due to Candida), and the incidence by age groups of
the general population for the period 2018-2019 (before the pandemic) and
in the first years of the covip-19 pandemic (2020-2022) reported by the Gen-
eral Directorate of Epidemiology (Morbidity Yearbook 1984-2022)," electronic
address: https://epidemiologia.salud.gob.mx/anuario/html/index.html. The data
were processed and graphed by Excel in Microsoft Office 365 and GraphPad
Prism version 8.
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Results Figure 1

Incidence of urogenital candidiasis in the general population of Mexico classified by age groups in the period 2018-2022
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cidence of urogenital candidiasis Source: own elaboration.

NC=Not considered among the twenty main causes of discase during the evaluated period.
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Discussion

Gis are a frequent cause of morbidity in individuals of both sexes and affects both out-
patients and hospitalized patients. The microorganisms that cause these infections
are mainly exogenous bacteria and fungi, as well as microbiota agents that, under
predisposing conditions, can become pathogens that cause infections in the urinary
and genital tracts. Some of the complications associated with urogenital infections
are asymptomatic bacteriuria (aB), acute uncomplicated cystitis, recurrent cystitis,
catheter-associated bacteriuria, catheter-associated uTis, pyelonephritis, prostatitis,
urethritis, pelvic inflammatory disease, and in pregnant women, complications such
as premature births and, in some cases, intra-amniotic infection. During pregnancy,
gynecological infections caused by Candida spp. have been linked to an increase in
diseases and mortality in the newborn."'s

One of the main Gls that most frequently occurs in the female population is vvc.
The proximity of the vagina to the outside is one of the factors that contributes to
the fact that women are mainly affected by uc. In this study, the incidence of uc was
analyzed in the Mexican population two years before the pandemic (2018 and 2019),
at the start of the pandemic, and in the two following years (2020-2022). The pop-
ulation mainly affected by uc was found between 20-24 years, 45-49 years, and
25-44 years (Figure 1). The incidence in these age groups may be related to the
beginning of active sexual life, alcohol and tobacco consumption, the appearance
of sexually transmitted infections, hormonal therapy, and the use of intrauterine
devices. *1°6 |n the case of the analyzed population of women aged 45-49 years,
the incidence of uc could be related to the onset of menopause, since at this stage
estrogen decreases, which leads to the disappearance of Lactobacilli that secrete
lactic acid, a product of metabolism that maintains the acidic pH (<4 and >3.8) and
thereby prevents the overgrowth of endogenous and exogenous microorganisms.
Furthermore, low estrogen levels are associated with a thinning of the vaginal ep-
ithelium, which makes the tissue susceptible to tears and abrasions, contributing
to the entry of pathogens.” In addition to this, in the 45-49 years-old group, the
appearance of comorbidities such as overweight/obesity and type Il om increases,
considered risk factors for candidiasis and other infections. A study carried out on
the Mexican population found a prevalence of overweight and obesity in adults of
38.3 % and 36.9 %, respectively. The authors highlight that those older adults aged
20 years or more showed a prevalence of abdominal obesity of 81 %, which was
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Figure 2

Cumulative incidence of urogenital candidiasis in Mexico by state during 2018-2022.
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associated with the appearance of chronic diseases such as hypertension, dyslip-
idemia, and type Il om,”® considered as risk factors for the development of fungal
infections. Various authors emphasize that in both obesity and type Il om, there is
an increase in proinflammatory cytokines produced by adipocytes and cells of the
immune system, events that are associated with an uncontrolled immune response
to opportunistic pathogens such as Candida.” In a study carried out by Maftei et
al.® it was found that vulvovaginitis caused by Candida spp. is the most common
infection in women and often increases in the first trimester of pregnancy, where it
is initially asymptomatic, with C. albicans being the mainly isolated species and, in a
lower percentage, C. glabrata and C. krusei. These types of infections increase the
risk of spontaneous abortions and premature births. Furthermore, the presence of
recurrent vulvovaginal candidiasis (rvvc) affects the quality of life of patients and
impacts their work and social performance. 52°

In 2020, the first year of the covip-19 pandemic, uc was ranked fifteenth among
the twenty main diseases affecting the female population in Mexico, compared
to 2018 and 2019, which was ranked thirteenth. This may be mainly due to the
decrease in patients who attended medical consultations due to fear of contagion
from covip-19, which resulted in a lower number of cases reported to the siNnave. In
the period evaluated, the first causes of illness in the population included acute
respiratory infections, utis, and intestinal infections due to other organisms. Fur-
thermore, starting from the first year of the pandemic, covip-19 was ranked fourth
among the main causes of disease in both the general population and the female
population (Table 1). Various studies indicate that utis and complications associated
with covip-19 favor the appearance and recurrence of candidiasis in hospitalized pa-
tients. Some conditions that contribute to infection in these patients are the use of
antibiotics, steroids, catheters, and probes. Unfortunately, the symptoms produced
by Candida infections are like those caused by bacterial infections, making ade-
quate and timely treatment difficult. In addition, in critically ill patients, candiduria
should be considered as an indicator of possible invasive candidiasis.?"??

In addition, more evidence is emerging of the role of the environment in pro-
moting emerging and re-emerging infections, since many fungal species can grow
at elevated temperatures. In a study carried out in Indonesia, it was found that
2.8 % of the population suffers from serious fungal infections each year, where
the rvvc was estimated at 5 million/year in women between 15 and 50 years old
and the incidence of candidemia was 26,710 cases. The authors emphasize that
some of the factors that contribute to the development of these infections are
the country’s warm climate and tropical humidity, which favor the growth of vari-
ous fungi and allergens.?® Another characteristic that promotes the emergence of
infections is the ability of fungi that infect mammals to develop thermotolerance
because of climate change, which causes recurrent infections in humans. Some
conditions that contribute to the survival and infectivity of pathogens are heat
waves, high percentages of humidity, droughts, and floods. 242> A similar behav-
ior was reported in plant pathogenic fungi. Romero et al. ?¢ evaluated climatic
factors promoting fungal disease outbreaks using the global electronic report-
ing system for emerging disease outbreaks (Promep). They found that one of the
main climatic conditions that favor the incidence of pathogens is humidity, 36.4 %
of the publications of fungal outbreaks corresponding to the period 2014-2019
indicated that an increase in relative humidity could have influenced or was the
cause of the fungal outbreaks.?® These data coincide with those obtained in our
study, where the states with the highest incidence of urogenital candidiasis were
Tamaulipas, Zacatecas, Nayarit, Veracruz, and Oaxaca (Figure 1), which show in
a large part of the territory a warm semi-humid climate with an average annual
temperature of around 23° C.?” We consider that the semi-humid climate could
be favoring the incidence of urogenital candidiasis and other mycoses. Climate
change may create environmental pressures that contribute to the emergence of
new fungal diseases. For example, various studies indicate that Candida auris is
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considered a multi-resistant pathogen in response to climate change. This fungus
has a non-human environmental reservoir, and its appearance as an emerging
pathogen is possibly related to the increase in agricultural and aquaculture activ-
ities, in which humans have greater contact with the agent.

uc, like other variants of infections caused by C. albicans, is influenced by
the immune status of the individual. Some widely recognized risk factors for
candidiasis and other opportunistic infections are obesity, type I| DM, malnutri-
tion, cancer, smoking, decreased estrogen, inappropriate use of antibiotics, and
recurrent bacterial and fungal infections.®?® Our results show that uTis, vulvovag-
initis, obesity, and non-insulin-dependent diabetes mellitus (type Il) are among
the twenty main causes of disease in Mexico and could favor the appearance of
cases of uc, mainly in women (Table 1). Consistently, the symptoms of fungal and
bacterial vaginitis are often confused, causing patients to have a misdiagnosis
and a reduced quality of life.®

Unfortunately, few population studies show overweight/obesity and type Il om
as risk factors for the development of uc. In a study carried out on 485 pregnant
Mexican patients, 44.5 % presented gestational diabetes (cbm), and 92 % were over-
weight or obese,? regardless of whether they were patients diagnosed as healthy
or with epm, between 70 and 80 % of the evaluated population presented urinary
infections, and between 18 and 24 % developed cervicovaginitis. This information
contrasts with what was reported by Habak A. and Griggs R.,** who indicate that 25
% of pregnant patients can develop uTis by not receiving treatment for an asymp-
tomatic infection. Therefore, being overweight or obese could be contributing to
the presentation of urogenital infections in the Mexican population.

Conclusions

This work shows that in Mexico, uc mainly affects the female population, which
recurrently presents overweight or obesity, type Il obm, uTis, and vulvovaginitis.
For all the above, it is necessary to perform more studies that demonstrate the
association between comorbidities and the appearance of opportunistic dis-
eases in the general population. Furthermore, identify the main species causing
uc and their association with complications such as premature birth, abortion,
recurrence of gynecological infections, and newborn mortality. In addition, pro-
moting the detection and timely diagnosis of uc contributes to a better quality
of life for the Mexican population.
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