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ABSTRACT. Congenital candidiasis is a severe complication of candidal vulvovaginitis. It occurs in two forms,
congenital mucocutaneous candidiasis and congenital systemic candidiasis. Also newborns are in age group the most
vulnerable to invasive candidiasis. Congenital candidiasis should be considered as an interdisciplinary problem
including maternal and fetal condition (including antibiotic therapy during pregnancy), birth age and rare genetic
predispositions as severe combined immunodeficiency or neutrophil-specific granule deficiency. Environmental factors
are no less important to investigate in diagnosing, treatment and prevention. External factors (e.g., food) and
microenvironment of human organism (microflora of the mouth, intestine and genitalia) are important for solving
clinical problems connected to congenital candidiasis. Physician knowledge about microorganisms in a specific
compartments of the microenvironment of human organism and in the course of defined disorders of homeostasis makes
it easier to predict the course of the disease and allows the development of procedures that can be extremely helpful in

individualized diagnostic and therapeutic process.
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Fungal infections in humans have been reported
since ancient times by Hippocrates and Galen. The
oldest known observations of fungal infections in
newborns, infections of the genital tract during
pregnancy and relationship between them (vertical
transmission) come from the 19th century [1].
Vaginal infection caused by yeast-like fungi of the
Candida genus is one of the most common
infections occurring in pregnant women [2].
Opportunistic fungal infections in humans are
caused by Candida albicans, Candida glabrata,
Candida parapsilosis, Candida tropicalis, Candida
crusei and Candida lusitaniae [3-5]. In recent
years, also congenital infections caused by Candida
kefyr were described [6,7]. Although the fetal
membranes with placenta protect fetus against
infection, both ascending (from the vagina) and
hematogenic, fungal infection of the fetus develops
in exceptional cases [3,4].

Why saprophytic yeasts [8,9] become disease
agents? In the field of general considerations it is
worth to refer to the short-term imbalance in the
body caused by environmental factor defined by
Wolaniski as a subpatologic state (close to disease)
that may lead to pathological changes and long-term
disruption of homeostasis, namely disease [10].

Considering multitude of potential disorders of
the organism and biological diversity of microflora,
the problem should be considered in a broad range,
bearing in mind the relationship between the human
body and its ontocenoses and external environment.
In order to define a well-known contemporary
organic and environmental factors affecting the risk
of development of congenital infection due to
Candida, a review of the literature on congenital
candidiasis with particular emphasis on recent
works of original Polish researchers was done.
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The composition of the normal flora of women is
complex and depends on many organic and
environmental factors [11,12]. Ravel et al. [13]
demonstrated species diversity of human vaginal
microbiota in North American women according to
ethnicity and offered an analysis of the relationship
between the abundance of species of
microorganisms forming ontocenoses based on four
hypotheses dynamic equilibrium hypothesis,
community  space  hypothesis, alternative
equilibrium states hypothesis and community
resilience hypothesis. Many scientific studies were
devoted to the reasons why it comes to the
development of opportunistic infections of the
vagina [14] and congenital candidosis. In 1958 Bret
and Coupe described the cause-and-effect
relationship of congenital infections and fungal
infections of the vagina in the article entitled
Vaginitis & neonatal infection; etiology of mycoses
in newborn (Vaginites et infection neo-natale:
étiologie des mycoses du nouveau-né) [mentioned
for 4].

The authors of one of the first works involving
microbiological research on congenital candidiasis
were Sonnenschein, Clark and Taschdjian. In 1964
in the article Congenital cutaneous candidiasis
published in American Journal of Diseases of
Children they presented the results of studies on the
tolerance of Candida albicans to the pH of the
environment. They demonstrated that Candida
albicans grows in the amniotic fluid, even when the
pH is equal to 10.0 [15]. It is therefore likely that the
yeast which overcome the mucosal barrier acidic
vagina, grow luxuriantly in a slightly alkaline
amniotic fluid. Several years earlier, in the 50s,
along with the introduction new drugs amphotericin
B and nystatin the era of effective treatment of
fungal infections began [16]. The review of research
on the treatment of vulvovaginitis carried out in this
period in the aspect of their relationship with
candidiasis of the oral mucosa in newborns was
presented by Shrand in the article Thrush in the
newborn published in British Medical Journal in
1961 [17] and scientific works of Blaschke-
Hellmessen, among others Epidemiological studies
of the occurrence of yeasts in children and their
mothers (Epidemiologische Untersuchungen zum
Vorkommen von Hefepilzen bei Kindern und deren
Miittern) published in Mykosen in 1968 [18] laid the
groundwork for epidemiological studies on
congenital candidiasis.

Nowadays it is known that the risk of Candida

infection is increased in women who used oral
contraceptives, were subjected to prolonged
treatment with antibiotics or steroids or have
immune deficiencies [4]. The diagnosis of
inflammation of the vagina and vulva is based on
symptoms of inflammation in the presence of
Candida, with absence of other infectious etiologic
agents [19]. Vaginal infection in pregnant women,
in most cases respond to treatment without causing
further complications. However, ascending
intrauterine infection, infection of the amniotic
fluid, placenta or umbilical cord can occur. An
infection in the fetus and complications, forcing
early termination of pregnancy or leading to death
of the fetus develops very rarely. Infection of the
fetus can occur in the absence of damage of fetal
membranes, during premature rupture of
membranes or following amniocentesis. Total
number of placenta and fetus infections in relation
to the number of vaginal infections in pregnant
women is small [4]. Not all congenital infections are
invasive but newborns are in age group the most
vulnerable to invasive candidiasis [20]. A mucus
plug, formed from vaginal secretions, plays an
important protective role, tightly closing the cervix
and fetal membranes with amniotic fluid [4].

Candida albicans development strategy largely
depends on its virulence determinants [21,22]:
adherence [23], morphogenesis regulation [24,25],
enzymatic activity [26-30] and capacity to biofilm
formation [31], which are the primary subject of
microbiological study and are critical for the course
of vaginal candidiasis and congenital candidiasis
[32,33]. Diagnostic methods are based on these
factors [34-37], which also takes into account the
individual characteristics of micro-environments of
the body [38—40] and the response of the human
immune system to the presence of microorganisms
[41].

During vaginal delivery colonization of skin of
the newborn by Candida albicans occurs [42,43].
This is rare cause of systemic infection but when the
infection is congenital, especially in preterm infants
it induces systemic inflammatory response and is
associated with a high risk of death. There are
congenital mucocutaneous candidiasis and
congenital systemic candidiasis [44] (invasive). The
diagnosis of congenital candidiasis before birth,
based on the examination of amniotic fluid
(amniocentesis) is very rare [45]. Several theories
about the occupation of the membranes by Candida
were formulated, in which fungus are allowed to
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cross that barrier without iatrogenic damage to the
membranes. Ito et al. (2013, Japan) are the authors
of the article presenting 23-week premature infant
born in serious condition with congenital
candidiasis (child of asymptomatic mother) and the
invasion of the membranes by Candida albicans
[46]. While Rode et al. (2000, United States of
America) [47] described the case of chorio-
amnionitis, placenta infection and systemic
candidiasis in the newborn caused by therapeutic
amniocentesis. Watching the placenta and umbilical
cord after birth plays an important role in the
diagnosis of congenital candidiasis [4,48].
Characteristic fungal infiltrates are macroscopically
visible as small and numerous spots of color white
and yellow, a diameter of about 0.5-2 mm,
occurring on the fetal part of the placenta, and
arranged circumferentially around the umbilical
cord. They are microabscesses. Inflammation of the
umbilical cord may also take the form of outbreaks
of acute necrotizing with occurrence of calcification
within the umbilical cord. These changes are
annular, around the umbilical vessels. It is necessary
to biopsy the placenta, both ends of the umbilical
cord (placental and fetal) and fetal membranes for
histopathological examination [49-51]. The
standard hematoxylin/eosin staining can not
visualize changes characteristic for mycosis and
mycelium. Instead, we can see inflammatory
infiltration of the walls of umbilical cord blood
vessels, fibrin deposits, numerous leukocytes
(PMNL - polymorphonuclear leukocytes), amnion
epithelial damage and degeneration of Wharton’s
jelly. Carrying out other coloring preparations —
silver plating, reveals hyphae of mycelium [4].
Amniotic fluid is muddy [52]. Particularly serious
prognosis involves inflammation of the umbilical
cord, especially in the group of preterm infants born
before 26 weeks of pregnancy [50].

Among the research on congenital candidiasis,
clinical observations play an important role. As a
result of intrauterine infection occurs an increase of
inflammatory parameters in maternal blood
(leukocytes, C-reactive protein, procalcitonin),
which after birth is also recognized in the child. It is
necessary to terminate pregnancy earlier. In
newborn maculopapular or erythematous pustular
rash occurs. The fungus can attack conjunctiva,
mucous membranes, respiratory system and the
candidiasis can lead to develop the inflammation of
vagina and vulva in a child [45]. In extremely
premature infants, skin peel off all over the body

[53]. Other symptoms include apnea or respiratory
failure, convulsions, hypotension, abdominal
distension, reluctance to suck, retention of gastric
contents in the stomach, positive control for occult
blood in the stool, fluctuations in body temperature,
hyperglycemia, moderate hyperbilirubinemia and
radiological features of pneumonia [54,55].

A positive blood culture test for Candida
albicans is some evidence of ongoing infection, but
a negative result does not exclude infection. We
should carry out a survey of cerebrospinal fluid
(positive result indicates the concentration of
glucose in the fluid below 30 mg%) and urine (urine
culture collected by suprapubic puncture) and
ultrasound examination of the brain, kidney and
urinary tract. Finding a fluffy white ball in the
vitreous body during ophthalmic examination can
identify systemic Candida infection without
positive blood test result [56]. In additional studies,
particularly in the field of diagnostic imaging, we
should look for possible outbreaks of infection in
different locations, including lung, heart
(endocarditis), liver (abscess), bones and joints,
urinary tract, central nervous system and the eyes
[57,58]. Due to the existence of embryonic arteries
in the vitreous of the eye to about 30 week of
pregnancy, candidemia in preterm infants is
associated with the possibility of the development
of an abscess of the lens [59]. The differential
diagnosis includes listeriosis, a Ritter disease
(staphylococcal scalded skin syndrome), impetigo,
syphilis, viral infections (especially HSV),
congenital ichthyosis and epidermolysis bullosa
[60].

In Mexico, Torres-Alvarez et al. [61] described
uncomplicated congenital candidiasis of the skin in
newborn born in 37 week of gestation, treated with
topical nystatin. Mother had no symptoms of genital
tract infection in the perinatal period but candidiasis
in a child can be associated with a history of the
mother urinary tract infection diagnosed and treated
successfully nitrofurantoin in the last month of
pregnancy [61]. Nitrofurantoin was also used in
pregnant mothers of other infants with congenital
candidiasis [46,48].

In Japan, Iwatani et al. [62] described an
effective treatment for premature infant with
congenital skin candidiasis born in 25 week of
pregnancy (infection of non-invasive, without
candidemia). Examples of characteristics of
complications in congenital candidiasis are cases
examined by Tinsa et al. [63], Skoczylas et al. [52]
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and Basu et al. [64].

In Tunisia, Tinsa et al. [63] observed the
occurrence of respiratory distress syndrome without
candidemia or occupance of central nervous system
in full-term infant with congenital candidiasis of the
skin in 50 hours after birth, despite the topical
treatment of econazole. After empiric antibiotic
therapy using ampicillin, cefotaxime, and amikacin,
they effectively changed treatment to intravenously
administered fluconazole.

Topically treated chronic vaginal candidiasis in
pregnancy woman and course of treatment of
congenital invasive candidiasis in the neonate born
at 25 weeks gestation in a serious condition was
described in Poland by Skoczylas et al. [52]. After a
short stay in the hospital district pregnant woman
was admitted to the clinic where caesarean section
was performed. Amniotic fluid was gray and dense.
Newborn and fetal membranes, placenta and
umbilical cord were covered with a thick layer of
gray matter. After cleaning, the baby’s skin was
bleeding, which was caused by a large, invasive
infection of all skin with Candida albicans.
Mechanical ventilation (SIMV) and empirical
antibiotic therapy including fluconazole were
conducted. Initially, the infant responded to the
treatment, but superinfection with strain of hospital
Klebsiella pneumoniae resulted in deterioration of
the state and death due to extreme immaturity,
congenital defects and massive sepsis.

Endophthalmitis, cornea perforation and phthisis
bulbi despite the treatment with amphotericin B are
the complications of congenital candidiasis in the
neonate described by Basu et al. [64] in India.

Symptomatology of congenital candidiasis is
varied. The case of the onset of symptoms of
respiratory failure and increased levels of liver
enzymes in the blood in the course of extensive
congenital cutaneous candidiasis is known [65] and
another case with congenital infection of Candida in
the form of septic shock without skin lesions,
radiological features inflammation of the lungs or
the typical macroscopic changes in the placenta was
described [66].

Invasive fungal infection 1is particularly
important for premature babies and newborns with
congenital heart disease [52,67]. Among rare
organic causes of weakened immunity against
Candida albicans there is neutrophil-specific
granule deficiency (neutrophil lactoferrin
deficiency) [22]. Immunodeficiency and disease
processes associated with autoantibodies against

component of the immune system increase the risk
of infection in neonatal period (severe combined
immunodeficiency) and in the later stages of human
life (e.g., DiGeorge syndrome and autoimmune
polyglandular syndrome type I) [68-71]. In an
aspect of antifungal immunity among signs of
immaturity of preterm infants the relationship
shown by Gloning should be mention that
neutrophil adhesion capacity depends on birth age
[72].

Difficulties in the treatment of congenital
candidiasis and vaginal candidiasis justify the
interest of clinicians in progress of antifungal
therapy. An expression of interest was the review
article by Dalhoff and Hartwell published in Danish
periodical Ugeskrift for leeger in March 2000 [73],
several months after the publication of articles
summarizing the clinical trials conducted by Czeizel
team on data from The Hungarian Case-Control
Surveillance of Congenital Abnormalities from the
years 1980-1992. The results of these studies
showed a reduction in the incidence of preterm
births as a result of topical treatment with
clotrimazole and lack of teratogenic effects of this
drug [74,75]. Also in 1999 in Denmark it was
demonstrated that fluconazole administered to
women in a single oral dose before conception or
during pregnancy does not increase the risk of birth
defects in fetuses [76]. It was postulated that a
reduction in the number of preterm births as a result
of antifungal therapy is the effect of genital organs
infections treatment of pregnant women, the
category of disorders known as risk factors for
preterm delivery [74]. A supposed causality
between vulvovaginitis and preterm delivery was
studied and discussed in medical literature by many
researchers with different opinions [77-79].

Studies on the oral treatment of vaginal
candidiasis are important for the prevention of
congenital candidiasis, which illustrates an example
of a premature birth due to congenital candidiasis,
which has developed despite the topical treatment of
vaginal candidiasis with clotrimazole, presented by
Skoczylas et al. [52].

The therapeutic success described by Huttova et
al. [80] shows the efficiency of fluconazole in the
treatment of neonatal infection with involvement of
the central nervous system. Good treatment results
prompted clinicians to conduct further research,
including the risk of late complications of
congenital fungal infections [81] and invasive
candidiasis [82].
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The second turn etiological agent of
vulvovaginal candidiasis beside Candida albicans is
Candida glabrata, which not all strains are sensitive
to fluconazole (like Candida crusei) [83]. This fact
requires the selection of antymicotic drug for the
newborn after the results of microbiological tests.

Knowledge of the presence of infection with a
rare etiology (including non-albicans Candida
species) in premature infants, neonates and in the
other groups (such as babies long-term treated with
antibiotics), making doctors ready to incorporate
them in their future professional practice. Such rare
infection with Candida kefyr was described by
Weichert et al. [6] in full term infant with anal
atresia, renal agenesis, vesicoureteral reflux and
rectovesical fistula, treated from urosepsy caused by
Enterococcus faecalis with cefotaxime, cefepime,
piperacillin, imipenem, gentamicin and
vancomycin. After confirmation of the fungal
etiology they used liposomal amphotericin B and
then the fluconazole after antibiogram.

Review of research on the role of metallic
chemical elements in yeast biology with
implications for the mechanisms of action of
antymicotic drugs developed Krajewska-Kutak and
Niczyporuk [84]. Among the numerous works on
the sensitivity of fungi to antifungal agents in vitro
and in vivo, there are the work of Polish researchers
like Macura et al. [85] and Sulik-Tyszka et al.
[86,87]. The results of studies of Krajewska-Kutak
et al. [88] suggest no effect of cyclosporine A on the
susceptibility of Candida albicans to amphotericin
B, nystatin, pimaricin, clotrimazole, miconazole,
ketoconazole, tioconazole, fluconazole and
econazole. Strains isolated from vaginal
ontocenoses of women suffering from chronic,
recurrent candidiasis, refractory to treatment with
multiple antymicotic drugs were tested. While,
Phillips et al. [89] examined the effects of stress and
amphotericin B for apoptosis of Candida albicans.

Despite the progress of molecular studies still a
serious problem is the resistance of fungi to
antimycotics, including multidrug resistance [90].
One of the most important developments in
medicine in the field of resistance is resistance for
effective and well tolerated fluconazole: efflux-
pumps system [91]. Difficulties in the treatment of
recurrent vaginal and vulvar candidiasis result from
not only fungal resistance to drugs. The colonization
of sexual partner skin is important [92]. In Poland,
the mycological examination of sexual partners led,
among others, Bukowska et al. [93] and Kwasniew-

ska et al. [94]. Kwasniewska et al. [95-98] studied
multifocal infections too. The search for the source
of infection, especially during pregnancy, should
take into account the carriage of Candida on the
skin of the male genitalia and medical history in the
direction of balanitis [99-101] and prostatitis [92].
Results of studies on the epidemiology of balanitis
pay attention to the two independent risk factors for
this infection — age over 40 years, and diabetes
[102]. Although not all studies conducted so far
have shown a connection of vaginal candidiasis
with potentially predisposing comorbidities,
extended diagnostics should include physical
examination focused on risk factors for fungal
infections of various locations (including the oral
cavity and respiratory tract), for example: cancer,
cervical epithelial dysplasia, diabetes, immuno-
suppression, HIV infection and a history of
antibiotic therapy [37,99,103-111]. According to
the study of Maleszka et al. [112] the coexistence of
nail body candidiasis and mixed nail infections
caused by dermatophytes and Candida fungi is
important for the success of treatment of candidiasis
of the genitourinary system. The above examples
suggest the consideration of hygiene in the
treatment of candidal vulvovaginitis and — what
follows from this — also in the prevention of
congenital candidiasis.

The risk of transmission to the baby after birth
depends on, among others, of the sanitary condition
of obstetric-neonatal ward, the hygiene practices of
medical staff and parents in the hospital and at home
[113-117]. In terms of the impact of the
environment on the human body important
observations on disease processes occurring in the
mother-fetal unit and their relationship with
maternal diet have made Pineda et al. [7] in United
States. They described candidemia (Candida kefyr)
in one of the two twins with dichorionic and
diamniotic pregnancy completed by caesarean
section at 29 weeks due to sepsis caused by Candida
kefyr, whose mother was consuming large amounts
of dairy products, including at least 2 servings of
yogurt, cheese and milk a day. This case is probably
a rare example of hematogenous inherent candidia-
sis with microscopically confirmed inflammation of
the membranes and decidua in the absence of genital
tract infection. Before the embryo transfer (IVF)
culture test results from the cervix were negative.
This example suggests to avoid or minimize the
consumption of unpasteurized milk in pregnancy.

Treatment of relapsing forms of recurrent
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candidal vulvovaginitis and congenital candidiasis
is one of the most difficult challenges of modern
medical mycology [118-120]. Guidelines and
thematic publications on the treatment of
vulvovaginitis, congenital candidosis and related
conditions are developed by national scientific
societies, for instance Danish Dermatological
Society [99], British Society for Sexual Health and
HIV [121], German Dermatological Society [122],
German Society for Gynecology and Obstetrics
[122,123], German-Speaking Mycological Society
[122], Polish Gynecological Society [124,125] and
Polish Neonatal Society [126—128].

Physician knowledge of the activity of
microorganisms of Candida genus in a specific
compartments of the microenvironment of human
organism and in the course of defined disorders of
homeostasis [39,40,129] makes it easier to predict
the course of the disease and allows the
development of procedures that can be extremely
helpful in an individualized diagnostic and
therapeutic process. Therefore, for solving clinical
problems conditioned by disorders of vaginal
ontocenosis findings of the microflora of the mouth
[103,105,130], intestine [8] and genitalia are
important [92,100]. Also relationships between
genotype and immune status of the organism and the
composition of the microflora have a great value
[68,131]. Analysis of co-occurrence of different
types of features and probability of developing a
certain type of diseases connected with them is
possible only after determining their characteristics.
It should be noted that this is a step towards
adapting the idea of personalized medicine into
everyday medical practice.

References

[1] Scheininger G. 2004. Geschichte der Erforschung

und der Therapie von Mykosen in der Gynikologie
und Geburtshilfe. Dissertation in Der Ludwig-
Maximilians-Universitdt Miinchen, http://edoc.ub.
unimuenchen.de/3018/1/ Scheininger_Gisela.pdf.

[2] Mendling W., Friese K., Mylonas 1., Weissenbacher
E.R., Brasch J., Schaller M., Mayser P., Effendy I.,
Ginter-Hanselmayer G., Hof H., Cornely O., Ruhnke
M. 2013. Deutsche Gesellschaft fiir Gynikologie und
Geburtshilfe, Arbeitsgemeinschaft fiir Infektionen
und Infektionsimmunologie in der Gynékologie und
Geburtshilfe, Deutsche Dermatologische Gesellschaft,
Deutschsprachige Mykologische Gesellschaft. Die
Vulvovaginalkandidose. AWMF online—Leitlinie
12/2013, http://www.awmf.org/uploads/tx_szleitli-

nien/015-0721_S2k_Vulvovaginalkandidose_2013-
12.pdf.

[3] Jankowski R.P., Aikins H.E., Vahrson H., Gupta K.G.
1977. Antibacterial activity of amniotic fluid against
Staphylococcus aureus, Candida albicans and
Brucela abortus. Archiv fiir Gyndkologie 222: 275-
278.

[4] Benirschke K., Kaufmann P. 2000. Pathology of the
human placenta. Springer-Verlag, New York.

[5] Hirnle L., Kowalska M. 2006. Ocena czgstosci wyste-
powania infekcji grzybiczych u pacjentek cigzarnych
z objawami infekcji moczowo-ptciowych i/lub obja-
wami zagrazajacego porodu przedwczesnego w mate-
riale wlasnym. Mikologia Lekarska 13: 271-274.

[6] Weichert S., Reinshagen K., Zahn K., Geginat G.,
Dietz A., Kilian A.K., Schroten H., Tenenbaum T.
2012. Candidiasis caused by Candida kefyr in a
neonate: case report. BMC Infectious Diseases 12: 61.

[7] Pineda C., Kaushik A., Kest H., Wickes B., Zauk A.
2012. Maternal sepsis, chorioamnionitis, and
congenital Candida kefyr infection in premature
twins. The Pediatric Infectious Disease Journal
Newsletter 31: 320-322.

[8] Manka W. 1984. Obecnos¢ drozdzakéw z rodzaju
Candida w przewodzie pokarmowym u kobiet z
bielnicg pochwy. Ginekologia Polska 55: 945-950.

[9] Géralska K., Dynowska M., Baraniska G., Troska P.,
Tenderenda M. 2011. Taxonomic characteristic of
yeast-like fungi and yeasts isolated from respiratory
system and digestive tract of human. Mikologia
Lekarska 18: 211-219.

[10] Wolanski N. 2006. Ekologia czlowieka. Vol. 2.
Ewolucja i dostosowanie biokulturowe. Wydaw-
nictwo Naukowe PWN, Warszawa.

[11] Hyman R.W., Fukushima M., Diamond L., Kumm
J., Giudice L.C., Davis R.W. 2005. Microbes on the
human vaginal epithelium. Proceedings of the
National Academy of Sciences of the United States of
America 102: 7952-7957.

[12] Haltas H., Bayrak R., Yenidunya S. 2012. To
determine of the prevalence of bacterial vaginosis,
Candida sp., mixed infections (bacterial vaginosis +
Candida sp.), Trichomonas vaginalis, Actinomyces
sp. in Turkish women from Ankara, Turkey.
Ginekologia Polska 83: 744-748.

[13] Ravel J., Gajer P., Abdo Z., Schneider G.M., Koenig
S.S.K., McCulle S.L., Karlebach S., Gorle R., Russell
J., Tacket C.O., Brotman R.M., Davis C.C., Ault K.,
Peralta L., Forney L.J. 2011. Vaginal microbiome of
reproductive-age women. Proceedings of the
National Academy of Sciences of the United States of
America 108 (Suppl. 1): 4680-4687.

[14] Wolf-Georg S. 2008. Einfluss unterschiedlicher
Laktobazillus-Arten auf die experimentelle
Vaginalkandidose durch C. albicans. Dissertation in
Der Ludwig-Maximilians-Universitdt Miinchen,
http://edoc.ub.uni-muenchen.de/8099/.



Congenital candidiasis

185

[15] Sonnenschein H., Taschdjian C.L., Clark D.H. 1964.
Congenital cutaneous candidiasis. American Journal
of Diseases of Children 107: 260-266.

[16] Holt RJ. 1980. Progress in antimycotic
chemotherapy 1945-1980. Infection 8 (Suppl. 3): S
284-287.

[17] Shrand H. 1961. Thrush in the newborn. British
Medical Journal 2: 1530-1533.

[18] Blaschke-Hellmessen R. 1968. Epidemiologische
Untersuchungen zum Vorkommen von Hefepilzen bei
Kindern und deren Miittern. Mykosen 11: 611-616.

[19] Achkar J.M., Fries B.C. 2010. Candida infections of
the genitourinary tract. Clinical Microbiology
Reviews 23: 253-273.

[20] Roilides E. 2011. Invasive candidiasis in neonates
and children. Early Human Development 87 (Suppl.
1): S75-S76.

[21] Krutkiewicz A. 2010. Czynniki chorobotwdérczosci
Candida albicans. Mikologia Lekarska 17: 134-137.

[22] Liu Z., Petersen R., Devireddy L. 2013. Impaired
neutrophil function in 24p3 null mice contributes to
enhanced susceptibility to bacterial infections.
Journal of Immunology 190: 4692-4706.

[23] Buurman E.T., Westwater C., Hube B., Brown
A.J.P, Odds FC., Gow N.A.R. 1998. Molecular
analysis of CaMntlp, a mannosyl transferase
important for adhesion and virulence of Candida
albicans. Proceedings of the National Academy of
Sciences of the United States of America 95: 7670-
7675.

[24] Trzaska D., Kocot-Warat M., Czuba Z. 2011.
Fenotypowa plastycznos¢ dimorficznych form
Candida albicans. Annales Academiae Medicae
Silesiensis 65: 83-89.

[25] Carlisle P.L., Banerjee M., Lazzell A., Monteagudo
C., Lépez-Ribot J.L., Kadosh D. 2009. Expression
levels of a filament-specific transcriptional regulator
are sufficient to determine Candida albicans
morphology and virulence. Proceedings of the
National Academy of Sciences of the United States of
America 106: 599-604.

[26] Krajewska-Kutak E., Niczyporuk W., Karczewski J.
1998. Ocena aktywnosci hydrolitycznej szczepow
grzybow drozdzopodobnych izolowanych z ontoce-
nozy pochwy. Mikologia Lekarska 5: 23-30.

[27] Krajewska-Kutak E., Lukaszuk C., Niczyporuk W.,
Trybuta J. 1998. Ocena aktywnosci wybranych enzy-
méw hydrolitycznych grzybéw drozdzopodobnych z
gatunku Candida izolowanych z ontocenozy cewki
moczowej. Mikologia Lekarska 5: 165-170.

[28] Krajewska-Kutak E., Lukaszuk C., Niczyporuk W.,
Trybuta J. 1998. Ocena aktywnosci enzyméw hydro-
litycznych grzybéw drozdzopodobnych izolowanych
z ontocenozy narzagdéw moczopiciowych. Mikologia
Lekarska 5: 227-234.

[29] Lukaszuk C., Krajewska-Kutak E., Niczyporuk W.,
Trybuta J. 1999. Aktywnos¢ hydrolityczna i wrazli-

wos¢ na antymikotyki szczepdw grzybéw drozdzopo-
dobnych izolowanych z ontocenozy cewki moczowe;.
Mikologia Lekarska 6: 27-32.

[30] Krajewska-Kutak E., Fukaszuk C., Niczyporuk W.,
Trybuta J., Szczurzewski M. 2002. Enzymatic
biotypes of the yeast-like fungi strains and their
susceptibilities to antimycotics isolated from
ontocenosis of the urogenital system. Mikologia
Lekarska 9: 67-74.

[31] Nowak M., Kurnatowski P. 2009. Biofilm tworzony
przez grzyby — struktura, quorum sensing, zmiany
morfogenetyczne, opornos¢ na leki. Wiadomosci
Parazytologiczne 55: 19-25.

[32] Krajewska-Kutak E., Niczyporuk W. 1998. Parame-
try wirulencji szczepéw Candida albicans izolowa-
nych z ontocenozy pochwy pacjentek z kandydoza.
Mikologia Lekarska 5: 15-22.

[33] Mnichowska M., Szymaniak L., Klimowicz B., Gie-
drys-Kalemba S. 2005. Biotypes and hydrolytic acti-
vity of Candida albicans strains isolated consecutive-
ly from women suffering from vaginal candidosis.
Mikologia Lekarska 12: 285-289.

[34] Kurnatowska A., Kurnatowski P. 2008. Metody dia-
gnostyki laboratoryjnej stosowane w mikologii. Wia-
domosci Parazytologiczne 54: 177-185.

[35] Kuba K. 2008. Metody molekularne i immunolo-
giczne stosowane w diagnostyce grzybic. Wiadomo-
sci Parazytologiczne 54:187-197.

[36] Pawiriska A. 2013. Diagnostyka mikrobiologiczna
inwazyjnych zakazen grzybiczych. Standardy Me-
dyczne Pediatria 10: 802-811.

[37] Badiee P., Hashemizadeh Z. 2014. Opportunistic
invasive fungal infections: diagnosis and clinical
management. The Indian Journal of Medical
Research 139: 195-204.

[38] Szymaniak L., Wojciechowska-Koszko 1.,
Klimowicz B., Giedrys-Kalemba S. 2005. Non-
lipofilic yeast flora from selected body sites in healthy
subjects. Mikologia Lekarska 12: 291-295.

[39] Modrzewska B., Kurnatowski P., Kuba K. 2013.
Comparison of proteolytic activity of Candida sp.
strains depending on their origin. Annals of
Parasitology 59 (Supp.): 155.

[40] Modrzewska B., Kurnatowska A. 2010.
Réznicowanie  wewnatrzgatunkowe  szczepow
Candida albicans (Robin, 1853) Berkhout, 1923 z
inwazji wieloogniskowych — parametry ich iden-
tycznosci lub podobieristwa. Wiadomosci Parazyto-
logiczne 56: 253-268.

[41] Nawrot U., Grzybek-Hryncewicz K., Myskéw M.,
Starszak K., Pawluk A. 2000. Poziom swoistych
przeciwcial anty-Candida albicans w surowicy krwi
pacjentek z nawracajaca kandydoza pochwy.
Mikologia Lekarska 7: 89-93.

[42] Dominguez-Bello M.G., Costello E.K., Contreras
M., Magris M., Hidalgo G., Fierer N., Knight R.
2010. Delivery mode shapes the acquisition and



186

M.M. Skoczylas et al.

structure of the initial microbiota across multiple
body habitats in newborns. Proceedings of the
National Academy of Sciences of the United States of
America 107: 11971-11975.

[43] Putignani L., Carsetti R., Signore F., Manco M.
2010. Additional maternal and nonmaternal factors
contribute to microbiota shaping in newborns.
Proceedings of the National Academy of Sciences of
the United States of America 107: E159.

[44] Nockowski P., Maj J. 2013. Wrodzona kandydoza
skorna. Mikologia Lekarska 20: 139-142.

[45] Bruner J.P., Elliott J.P., Kilbride H.W., Garite T.J.,
Knox G.E. 1986. Candida chorioamnionitis
diagnosed by amniocentesis with subsequent fetal
infection. American Journal of Perinatology 3: 213-
218.

[46] Ito E., Okubo T., Yasuo T., Mori T., Iwasa K.,
Iwasaku K., Kitawaki J. 2013. Premature delivery due
to intrauterine Candida infection that caused neonatal
congenital cutaneous candidiasis: a case report.
Journal of Obstetrics and Gynaecology Research 39:
341-343.

[47] Rode M.E., Morgan M.A., Ruchelli E., Forouzan I.
2000. Candida chorioamnionitis after serial
therapeutic amniocenteses: a possible association.
Journal of Perinatology 20: 335-337.

[48] Siriratsivawong R., Pavlis M., Hymes S.R., Mintzer
J.P. 2014. Congenital candidiasis: an uncommon skin
eruption presenting at birth. Cutis 93: 229-232.

[49] Diana A., Epiney M., Ecoffey M., Pfister R.E. 2004.
»White dots on the placenta and red dots on the
baby”: congential cutaneous candidiasis — a rare
disease of the neonate. Acta Paediatrica 93: 996-999.

[50] Whyte R.K., Hussain Z., deSa D. 1982. Antenatal
infections with Candida species. Archives of Disease
in Childhood 57: 528-535.

[51] Schwartz D.A., Reef S. 1990. Candida albicans
placentitis and funisitis: early diagnosis of congenital
candidemia by histopathologic examination of
umbilical cord vessels. Pediatric Infectious Disease
Journal Newsletter 9: 661-665.

[52] Skoczylas M., Kordek A., Loniewska B., Maleszka
R., Torbé A., Rudnicki J. 2011. Drozdzyca pochwy
jako przyczyna sepsy grzybiczej o niepomySlnym
przebiegu u noworodka ze skrajnie matg urodzeniowg
masg ciala. Postgpy Neonatologii 17: 50-53.

[53] Melville C., Kempley S., Graham J., Berry C. L.
1996. Early onset systemic Candida infection in
extremely preterm neonates. European Journal of
Pediatric 155: 904-906.

[54] Cholewa-Pitak B., Lauterbach R., Kachlik P. 1994.
Niewydolnos¢ oddechowa a zakazenie grzybicze u
noworodka. Postgpy Neonatologii 5: 356-363.

[55] Baley J.E., Kliegman R.M., Fanaroff A.A. 1984.
Disseminated fungal infections in very low-birth-
weight infants: clinical manifestations and
epidemiology. Pediatrics 73: 144-152.

[56] Lauterbach R. 1992. Postgpowanie w zakazeniu
uogélnionym Candida albicans. Postgpy Neona-
tologii 4: 327-332.

[57] Johnson D.E., Thompson T.R., Green T.P., Ferrieri P.
1984. Systemic candidiasis in very low-birth-weight
infants (less than 1,500 grams). Pediatrics 73: 138-
143.

[58] Brecht M., Clerihew L., McGuire W. 2009.
Prevention and treatment of invasive fungal infection
in very low birth-weight infants. Archives of Disease
in Childhood. Fetal and Neonatal Edition 94: F65-69.

[59] Drohan L., Colby Ch.E., Brindle M.E., Sanislo S.,
Ariagno R.L. 2002. Candida (amphotericin-sensitive)
lens abscess associated with decreasing arterial blood
flow in a very low birth weight preterm infant.
Pediatrics 110: e65.

[60] Darmstadt G.L., Dinulos J.G., Miller Z. 2000.
Congenital coutaneous candidiasis:  clinical
presentation, pathogenesis and management
guidelines. Pediatrics 105: 438-444.

[61] Torres-Alvarez B., Hernandez-Blanco D., Ehnis-
Perez A., Castanedo-Cazares J.P. 2013. Cutaneous
congenital candidiasis in a full-term newborn from an
asymptomatic mother. Dermatology Online Journal
19: 18967.

[62] Iwatani S., Murakami Y., Mizobuchi M., Fujioka K.,
Wada K., Sakai H., Yoshimoto S., Nakao H. 2014.
Successful management of an extremely premature
infant with congenital candidiasis. American Journal
of Perinatology Reports 4: 5-8.

[63] Tinsa F., Boussetta K., Ben Hassine D., Kharfi M.,
Bousnina S. 2010. Congenital cutaneous candidiasis
associated with respiratory distress in a full-term
newborn. La Tunisie Médicale 88: 844-846.

[64] Basu S., Kumar A., Kapoor K., Bagri N.K., Chandra
A. 2013. Neonatal endogenous endophthalmitis: a
report of six cases. Pediatrics 131: €1292-e1297.

[65] Cosgrove B.F., Reeves K., Mullins D., Ford M.J.,
Ramos-Caro F.A. 1997. Congenital cutaneous
candidiasis associated with respiratory distress and
elevation of liver function tests: a case report and
review of the literature. Journal of American
Academy of Dermatology37: 817-823.

[66] Carmo K.B., Evans N., Isaacs D. 2009. Congenital
candidiasis presenting as septic shock without rash.
BMJ Case Reports pii: berl1.2008.1222. doi:
10.1136/bcr.11.2008.1222.

[67] Ascher S.B., Smith P.B., Clark R.H., Cohen-
Wolkowiez M., Li J.S., Watt K., Jacqz-Aigrain E.,
Kaguelidou F., Manzoni P., Benjamin DK Jr. 2012.
Sepsis in young infants with congenital heart disease.
Early Human Development 88 (Suppl. 2): S92-S97.

[68] Browne S.K., Holland S.M. 2010. Anticytokine
autoantibodies in infectious diseases: pathogenesis
and mechanisms. The Lancet Infectious Diseases 10:
875-885.

[69] Saville S.P., Lazzell A.L., Chaturvedi A.K.,



Congenital candidiasis

187

Monteagudo C., Lopez-Ribot J.L. 2008. Use of a
genetically engineered strain to evaluate the
pathogenic potential of yeast cell and filamentous
forms during Candida albicans systemic infection in
immunodeficient mice. Infection and Immunity 76:
97-102.

[70] Jensen J., Vazquez-Torres A., Balish E. 1992.
Poly(I.C)-induced interferons enhance susceptibility
of SCID mice to systemic candidiasis. Infection and
Immunity 60: 4549-4557.

[71] Klauder-Dreszler M., Heropolitaiiska-Pliszka E.,
Pietrucha B., Bernatowska E. 2009. Zakazenie
grzybicze — chorobg sugerujgcg pierwotny niedobor
odpornosci. Mikologia Lekarska 16: 85-89.

[72] Gloning A. 2013. Ontogenese der Rekrutierung
neutrophiler Granulozyten bei humanen Neonaten in
Abhingigkeit vom Gestationsalter. Dissertation in
Der Ludwig-Maximilians-Universitit Miinchen,
http://edoc.ub.uni-muenchen.de/16002/.

[73] Dalhoff K.P., Hartwell D. 2000. Candida albicans-
vaginitis hos gravide — hvilken behandling anbefales?
Ugeskrift for Léger 162: 1907-1908.

[74] Czeizel A.E., Rockenbauer M. 1999. A lower rate of
preterm birth after clotrimazole therapy during
pregnancy. Paediatric and Perinatal Epidemiology
13: 58-64.

[75] Czeizel A.E., Téth M., Rockenbauer M. 1999. No
teratogenic effect after clotrimazole therapy during
pregnancy. Epidemiology 10: 437-440.

[76] Sirensen H.T., Nielsen G.L., Olesen C., Larsen H.,
Steffensen F.H., Schinheyder H.C., Olsen J., Czeizel
A.E. 1999. Risk of malformations and other outcomes
in children exposed to fluconazole in utero. British
Journal of Clinical Pharmacology 48: 234-238.

[77] Meis P.J., Goldenberg R.L., Mercer B., Moawad A.,
Das A., McNellis D., Johnson F., Iams J.D., Thom E.,
Andrews W.W. 1995. National Institute of Child
Health and Human Development Maternal-Fetal
Medicine Units Network. The preterm prediction
study: significance of vaginal infections. American
Journal of Obstetrics and Gynecology 173: 1231-
1235.

[78] WoZniakowska E., Paszkowski T. 2006. Kandydoza
pochwy a pordd przedwczesny. Mikologia Lekarska
13: 223-226.

[79] Mikotajczyk K., Zimmer M., Tomialowicz M.,
Fuchs T. 2006. Ocena czgstoSci wystepowania
grzybicy pochwy u cigzarnych na terenie Dolnego
Slaska. Mikologia Lekarska 13: 175-179.

[80] Huttova M., Hartmanova I., Kralinsky K., Filka J.,
Uher J., Kurak J., Krizan S., Krsmery V. Jr. 1998.
Candida fungemia in neonates treated with
fluconazole: report of forty cases, including eight
with meningitis. Pediatric Infectious Disease Journal
17:1012-1015.

[81] Lahra M.M., Beeby PJ., Jeffery H.E. 2009.
Intrauterine inflammation, neonatal sepsis, and

chronic lung disease: a 13-year hospital cohort study.
Pediatrics 123: 1314-1319.

[82] Barton M., O’Brien K., Robinson J.L., Davies D.H.,
Simpson K., Asztalos E., Langley J.M., Le Saux N.,
Sauve R., Synnes A., Tan B., de Repentigny L., Rubin
E., Hui C., Kovacs L., Richardson S.E. 2014. Invasive
candidiasis in low birth weight preterm infants: risk
factors, clinical course and outcome in a prospective
multicenter study of cases and their matched controls.
BMC Infectious Diseases 14: 327.

[83] Nawrot U. 2011. Aktualne problemy diagnostyki i
terapii grzybic systemowych. Zakazenia 4: 55-62.
[84] Krajewska-Kutak E., Niczyporuk W. 1998. Rola
pierwiastkow metalicznych w biologii grzyboéw
drozdzopodobnych, ze szczegdlnym uwzglednieniem

funkcji wapnia. Mikologia Lekarska 5: 111-117.

[85] Macura A.B., Skéra M. 2009. Wrazliwos¢ grzybéw
wyizolowanych z pochwy na leki przeciwgrzybicze.
Mikologia Lekarska 16: 206-209.

[86] Sulik-Tyszka B., Cieslik J., Swoboda-Kope¢ E.,
2013. Mykafungina — aktywnos¢ in vitro wobec
szczepOw Candida i Aspergillus. Mikologia Lekarska
20: 53-56.

[87] Sulik-Tyszka B., Cieslik J., Pasek P., Swoboda-
Kope¢ E., 2013. Aktywnos¢ in vitro kaspofunginy
wobec szczepdw Candida. Zakazenia 2: 35-37.

[88] Krajewska-Kutak E., Niczyporuk W., Karczewski J.
1998. Wplyw cyklosporyny A na wrazliwos¢
szczepéw Candida albicans na wybrane antymiko-
tyki. Mikologia Lekarska 5: 75-82.

[89] Phillips A.J., Sudbery I., Ramsdale M. 2003.
Apoptosis induced by environmental stresses and
amphotericin B in Candida albicans. Proceedings of
the National Academy of Sciences of the United States
of America 100: 14327-14332.

[90] Dworecka-Kaszak B. 2010. Genetyczne podstawy
opornosci wielolekowej u grzybéw. Mikologia Lekar-
ska 17: 73-78.

[91] Garbusiriska A., Mertas A., Kr6l W. 2011. Aktyw-
nosé przeciwgrzybicza flukonazolu wobec klinicz-
nych szczepéw Candida albicans oraz innych Candi-
da spp. — przeglad badari in vitro przeprowadzonych
w réznych osrodkach medycznych. Annales Acade-
miae Medicae Silesiensis 65: 29-37.

[92] Mendling W. 1985. Mykosen in Gyniékologie und
Geburtshilfe — eine stidndige Herausforderung,
Gyndkologe 18: 177-183.

[93] Bukowska E., Mtynarczyk-Bonikowska B., Walter
de Walthoffen S., Malejczyk M., Majewski S. 2013.
Grzyby drozdzopodobne w wymazach z narzadéw
plciowych u kobiet i m¢zczyzn z objawami wskazuja-
cymi na mozliwos¢ infekcji grzybiczej. Mikologia
Lekarska 20: 128-132.

[94] Kwasniewska J., Wasiewicz P. 1999. Kandydoza na-
rzadéw piciowych u mezczyzn. Czesé 1. Poszukiwa-
nie grzybé6w w wybranych ontocenozach narzado-
wych. Mikologia Lekarska 6: 221-226.



188

M.M. Skoczylas et al.

[95] Kwasniewska J., Wasiewicz P. 1999. Kandydoza na-
rzadéw plciowych u mezczyzn. Czgs¢é II. Zakazenia
wieloogniskowe. Mikologia Lekarska 6: 227-231.

[96] Kwasniewska J., Wasiewicz P. 1999. Kandydoza na-
rzadoéw piciowych u mezczyzn. Czes¢ I11. Poszukiwa-
nie zbieznosci gatunkéw i kodéw liczbowych szcze-
péw grzybéw wyodrebnionych od mezczyzn i ich
partnerek. Mikologia Lekarska 6: 233-239.

[97] Kwasniewska J., Supet A. 2002. Wtasciwosci hydro-
fobowe szczepéw Candida albicans wyodrgbnionych
z zarazen wieloogniskowych u partneréw seksual-
nych. Mikologia Lekarska 9: 119-124.

[98] Kwasniewska J., Jask6towska A., Choczaj-Kukuta
A. 2005. Candidosis of genital organs in sexual
partners: multifocal invasions. Mikologia Lekarska
12: 237-241.

[99] Saunte D.M.L., Hald M., Lindskov R., Foged E.K.,
Svejgaard E.L., Arendrup M.C. 2012. Guidelines for
superficielle svampeinfektioner. Dansk Dermatologisk
Selskab. Guidelines og retningslinier, http://www.
dds.nu/wp-content/uploads/2012/08 /Guidelines-for-
superficielle-svampeinfektioner _version-2.pdf.

[100] Rodin P., Kolator B. 1976. Carriage of yeast on the
penis, British Medical Journal 1: 1123-1124.

[101] Riither E., Rieth H., Koch H. 1958. Die Bedeutung
der Candidamykosen (Moniliasis) fiir Gynikologie
und Geburtshilfe. Geburtshilfe und Frauenheilkunde
18: 22-35.

[102] Lisboa C., Santos A., Dias C., Azevedo F., Pina-
Vaz C., Rodrigues A. 2010. Candida balanitis: risk
factors. Journal of the European Academy of
Dermatology and Venereology 24: 820-826.

[103] Kurnatowska A.J. 1998. The occurence of Candida
in the oral cavity ontocenosis and selected parameters
of immunity. Mikologia Lekarska 5: 209-211.

[104] Toll A., Kurnatowski P., Kurnatowska A.J. 2011.
Kandydoza u pacjentéw z suchoscig btony sluzowej
jamy ustnej. Mikologia Lekarska 18: 187-191.

[105] Dudko A., Kurnatowska A. J., Kurnatowski P.
2013. Prevalence of fungi in patients with geographic
and plicated tongue. Annals of Parasitology 59
(Suppl.): 155.

[106] Batura-Babryel H. 2000. Poszukiwanie grup ryzy-
ka zakazenia Candida i kandydozy jamy ustnej wsréd
chorych na przewlekte choroby uktadu oddechowego.
Mikologia Lekarska 7: 133-137.

[107] Sielska H., Seneczko M. 2005. Czynniki etiolo-
giczne zmian w pachwinach u pacjentéw badanych w
Pracowni Mikologicznej Wojewddzkiej przychodni
Skérno-Wenerologicznej w Kielcach w latach 1997-
2003. Mikologia Lekarska 12: 279-283.

[108] Ekiel A., Friedek D., Romanik M., Martirosian G.
2006. Czestos¢ wystepowania grzybéw Candida spp.
w pochwie kobiet ze zmianami dysplastycznymi na-
btonka szyjki macicy. Mikologia Lekarska 13: 284-
286.

[109] Drews K., Markowska A., Kuszerska A., Markow-

ska J. 2006. Zakazenia grzybicze pochwy u kobiet
cigzarnych, u kobiet leczonych z powodu nowotwo-
réw tagodnych i ztosliwych macicy. Mikologia Lekar-
ska 13: 181-184.

[110] Curran J., Hayward J., Sellers E., Dean H. Severe
vulvovaginitis as a presenting problem of type 2
diabetes in adolescent girls: a case series. Pediatrics
127: e1081-e1085.

[111] Nowakowska D., Gaj Z., Nowakowska-Glab A.,
Wilczynski J. 2009. Czestos¢é wystgpowania zarazen
grzybami u kobiet ci¢zarnych i nie ci¢zarnych z cu-
krzyca i bez cukrzycy. Ginekologia Polska 80: 207-
212.

[112] Maleszka R., Adamski Z. 2000. Zakazenia grzyba-
mi drozdzopodobnymi narzagdéw moczowo-plcio-
wych u chorych z grzybica paznokci. Mikologia Le-
karska 7: 153-157.

[113] Blaschke-Hellmessen R. 1998. Subpartale Ubertra-
gung von Candida und ihre Konsequenzen. Mycoses
41 (Suppl. 2): 31-36.

[114] Gniadek A., Macura A.B., Nowak M. 2006. Mikro-
flora pomieszczen oddziatlu potozniczo-noworodko-
wego. Mikologia Lekarska 13: 273-279.

[115] Stencel-Gabriel K., Lukas A., Obuchowicz A., Ga-
briel 1. 2006. Kolonizacja przewodu pokarmowego
niemowlat grzybami drozdzopodobnymi. Mikologia
Lekarska 13: 281-283.

[116] Adamski Z., Gadzinowski J., Zawirska A., Szuma-
fa-Kgkol A., Pietrzycka D., Kubisiak-Rzepczyk H.
2008. Ocena zagrozen grzybami drozdzopodobnymi
na oddziatach intensywnego nadzoru neonatologicz-
nego. Mikologia Lekarska 15: 21-24.

[117] Glowacka A., Przychodzieri A., Szwedek A. 2007.
Grzyby glebowe potencjalnie chorobotwoércze dla
czlowieka i zwierzat z lesnych terenéw rekreacyjnych
Lodzi. Mikologia Lekarska 14: 89-94.

[118] Tomaszewski J. 2011. Leczenie nawrotowej posta-
ci drozdzakowego zapalenia pochwy i sromu.
Zakazenia 6: 94-99.

[119] Marchaim D., Lemanek L., Bheemreddy S., Kaye
K.S., Sobel J.D. 2012. Fluconazole-resistant Candida
albicans vulvovaginitis. Obstetrics and Gynecology
120: 1407-1414.

[120] Haase R., Kreft B., Foell J., Kekulé A.S., Merkel
N. 2009. Successful treatment of Candida albicans
septicemia in a preterm infant with severe congenital
ichthyosis (Harlequin baby). Pediatric Dermatology
26: 575-578.

[121] Clinical Effectiveness Group — British Association
for Sexual Health and HIV. 2008. UK National
Guideline on the Management of Balanoposthitis,
http://www.bashh.org/documents/2062.pdf.

[122] Mendling W., Friese K., Mylonas 1., Weissenbacher
E.R., Brasch J., Schaller M., Mayser P., Effendy I.,
Ginter-Hanselmayer G., Hof H., Cornely O., Ruhnke
M. 2013. Deutsche Gesellschaft fiir Gynikologie und
Geburtshilfe, Arbeitsgemeinschaft fiir Infektionen



Congenital candidiasis

189

und Infektionsimmunologie in der Gynikologie und
Geburtshilfe, Deutsche Dermatologische Gesellschaft,
Deutschsprachige Mykologische Gesellschaft. Die
Vulvovaginalkandidose. AWMF online—Leitlinie
12/2013, http://www.awmf.org/uploads/tx_szleitli-
nien/015-0721_S2k_Vulvovaginalkandidose_2013-
12.pdf.

[123] Mendling W., Brasch J. 2012. Guideline
vulvovaginal candidosis (2010) of the German
Society for Gynecology and Obstetrics, the Working
Group for Infections and Infectimmunology in
Gynecology and Obstetrics, the German Society of
Dermatology, the Board of German Dermatologists
and the German Speaking Mycological Society.
Mycoses 55 (Suppl. 3): 1-13.

[124] Polish Gynecological Society. 2012. Stanowisko
Zespotu Ekspertow Polskiego Towarzystwa Gineko-
logicznego na temat zastosowania flukonazolu w le-
czeniu zakazen grzybiczych pochwy i sromu. Gineko-
logia Polska 83: 478-480.

[125] Polish Gynecological Society. 2011. Stanowisko
Zespotu Ekspertow Polskiego Towarzystwa Gineko-
logicznego dotyczace etiopatogenezy i leczenia na-
wrotowe] postaci drozdzakowego zapalenia pochwy
i sromu. Ginekologia Polska 82: 869-873.

[126] Derwich K., Helwich E., Lauterbach R., Wéjkow-

ska-Mach J., Wysocki J., Szczapa J. 2013. Stanowi-
sko grupy ekspertéw w sprawie zakazen grzybiczych
u noworodkéw i niemowlat. Postgpy Neonatologii 1:
17-20.

[127] Wiliiska M. 2011. Zakazenia grzybicze u nowo-
rodkéw — patogeneza, objawy kliniczne (czg¢s¢ I). Po-
stepy Neonatologii 1: 42-46.

[128] Wiliiska M. 2011. Zakazenia grzybicze u nowo-
rodkéw — diagnostyka, leczenie, prewencja (czesc¢ II).
Postepy Neonatologii 1: 47-52.

[129] Modrzewska B., Kurnatowska A. 2010. R6znico-
wanie wewnatrz gatunkowe szczepéw Candida albi-
cans (Robin, 1853) Berkhout, 1923 z inwazji wielo-
ogniskowych — parametry ich identycznosci lub po-
dobienstwa. Wiadomosci Parazytologiczne 56: 253-
268.

[130] Dudko A., Kurnatowska A.J. 2007. Wystepowanie
grzybéw w jamie ustnej os6b z zapaleniem przyzebia.
Wiadomosci Parazytologiczne 53: 295-300.

[131] Skoczylas M.M., Knudsen R. 2014. Personalized
medicine and rare diseases. In Abstracts: The
conference ‘Rare diseases not only in the curriculum’
Szczecin, 12th May 2014.

Received 23 July 2014
Accepted 2 September 2014



