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Abstract Infections with dermatophytes are more preva-
lent in the elderly than in non-elderly adults; risk factors
include local trophic disturbances, underlying diseases such
as diabetes and a reduced oxygen supply due to diminished
blood circulation. Vaginal mycoses are seldom found. In
systemic yeast infections in patients of advanced age,
Candida glabrata plays a relatively important role. The
dimorphic fungus Coccidioides immitis is more prevalent in
the elderly in endemic areas. Although there is no higher
susceptibility to moulds in this age group, there are certain
situations increasing the risk. The manifestations and
symptoms of infection often differ from those of younger
patients, which may hamper diagnosis. Deficits in organ
function may influence the antifungal drug therapy.
Preventive measures such as altering the social environ-
ment, avoiding malnutrition, as well as efforts to retard
immunosenescence and to improve hygiene are important.

Problem

The elderly population has been steadily growing in
developed countries over the past few decades. There are
several factors which contribute to the increased suscepti-
bility to certain infections in the elderly (over 60 years of
age) and very elderly (over 85 years of age) populations
(Table 1). Biological changes and co-morbidities associated
with advanced age may adversely affect the immunological
response to infection. Especially in the frail, these factors
may aggravate the course of the infectious disease.

Infections in the elderly are not only more prevalent, but
are also associated with higher morbidity and mortality.
Moreover, the manifestations and symptoms of infection in
the elderly are often different from those of non-elderly
adults, which make diagnosis more difficult. For example,
non-specific symptoms of infections such as fever may be
absent or lessened [1, 2].

These general considerations, plus additional unique
features, also apply in the case of fungal infections. In
addition to the general increased susceptibility of the
elderly, the development of mycoses is also affected by
particular attributes of the various pathogens, the potential
sites of infection, as well as host factors. The social
situation, for example, long-term care settings and nursing
homes, also plays a critical role [3].

Localised, cutaneous infections

There are at least two processes which contribute to aging
of the skin: the intrinsic and extrinsic aging processes. The
intrinsic process refers to natural aging, whereas the
extrinsic aging process is due to damage from ultraviolet
light irradiation, as well as mechanical and inflammatory
irritation [4]. A loss of cell density and other structural
components such as elastin fibres and water content reduce
the thickness of aging skin, even though the proportion of
fat tissue may increase in general. As a consequence, the
barrier function of the skin may be impaired [5]. Dry skin,
which leads to an increased vulnerability of the skin and
impairment of local innate and non-specific resistance
mechanisms, occurs as a result of the reduced function of
sebaceous and sweat glands [4]. The characteristic pale
appearance of aged skin is caused by a hampered vascular
supply. Clinically relevant impairment of vascular supply,
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such as that caused by diabetes, interrupts essential
elements of the immune system, including the recruitment
and function of platelets, leukocytes, monocytes and
lymphocytes, as well as humoral components such as
fibrinogen, complement and antibodies [6, 7]. These
alterations may not only result in a greater vulnerability
but also in a compromise in the skin’s ability to repair itself.
Wound healing is impaired.

In the elderly population, there is an increased preva-
lence of infection of the skin and nails by fungi,
dermatophytes, as well as yeasts [8, 9]. Onychomycosis is
especially common in the elderly [10]. It has been
estimated that up to 60% of people over 65 years of age
have dystrophic nails due to a fungal infection or
concomitant with a fungal infection; toenails are three
times more likely to be affected than fingernails, with no
gender differences [11]. Angiopathy, peripheral neuropathy
from diabetes and a decreased growth rate of nails
contribute to the increased susceptibility of the elderly to
fungal infection of the nails [11, 12]. Poor vision and
arthralgia, and in some cases physical disability, make it
difficult for the elderly to cut the thickened, infected
toenails themselves [10]. Since intervention tends to be
delayed, the fungal infection is more likely to progress, so
that advanced stages of infection are often observed in
elderly patients. In such cases, there is an increased risk of
transmission of the pathogens to other nails. In particular,
infected fingernails can serve as sources for satellite
depositions on distant sites of the skin.

The skin in the vicinity of infected nails is also often
infected by fungi. When skin in the interdigital areas is
macerated concurrent with neglected hygiene, dermato-
phytes, predominantly Trichophyton rubrum residing in the

nails, may spread to the skin. Intertriginous candidosis is
also common in the elderly. Seebacher et al. [13] reported
that 31% of 187 nursing home inhabitants between 65 and
98 years of age had a culture-proven Candida infection.
Such an intertrigo may serve as a portal of entry of other
pathogens, which may complicate the course of the fungal
infection. Tinea pedis is one of the most important risk
factors for erysipelas of the lower legs [14–16]. An
intertriginous fungal infection of the foot extending to the
sole causes squamous and hyperkeratotic dermatosis [17].
The moccasin pattern is most commonly caused by
Trichophyton rubrum and represents a mildly erythematous,
scaly, pruritic infection of one or both plantar surfaces [18].
Another pattern is inflammatory, mainly due to Trichophyton
mentagrophytes. Finally, the ulcerative pattern of infection is
most often seen in elderly patients with additional predis-
posing factors, such as diabetes [18].

Candida infections of the vulva rather than the vagina
are common in elderly women [19]. Candidal super-
infections of the skin can also cause skin ulcers of the
lower legs in the elderly [18]. Infected pressure ulcers are of
particular concern. Areas of necrosis due to the compres-
sion of soft tissue between bony prominences and external
surfaces which lead to aggravated disturbances in the blood
circulation and lymph drainage will occur, especially when
those situations may persist for a long time. Inevitably, this
may result in tissue damage presenting either as relatively
minor lesions of the surface or even as massive necrosis
involving deep tissues. Yeasts, in conjunction with aerobic
and anaerobic bacteria, may colonise such wounds and
induce further damage. From these wounds, micro-
organisms may spread to other sites. In particular, decubitus
ulcers most commonly affect the sacrum or hips in elderly

Table 1 Reasons why aged people experience an increased morbidity and mortality of infections

- Age-related decreases in physiological reserve capacities

- Anatomical alterations in various organs including lung, urinary tract, as well as gastrointestinal tract and consequent defects in the local innate
defence mechanisms

- Chronic co-morbidities (diabetes, congestive heart failure, disturbances of blood circulation, namely, arterial, as well as venous vessel alterations,
chronic pulmonary disease, chronic kidney disease, cancer)

- Diminished immune response (immunosenescence) due to functional alterations of the immune cells

- Diminished awareness and increased neglect towards health risks

- Separation from normal social contacts so that symptoms of diseases are not recognised and respected

- Increased rate of exposure to health care facility-associated infections of frail older adults who are hospitalised more often than the
average population

- Delay in diagnosis and treatment

- Poor tolerance to intensive and, especially, invasive diagnostic procedures

- Delayed and often inadequate response to antimicrobial therapy (resorption, distribution, tissue penetration, drug metabolism, elimination, poor
tolerance of intravenous drug application)

- Higher rates of adverse drug reactions

- Drug interactions with co-medications

- Compliance with prescribed drugs; polypharmacy
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patients, especially in diabetic patients and those with
impaired motility [20], and may represent the source for
vaginal or vulval colonisation or even disseminated disease
with Candida spp. [21]. Candida albicans ranks among the
ten most common pathogens in surgical site infections.
Obviously, in the elderly, there are several risk factors
predisposing such infections [22, 23].

The prevalence of lipophilic yeasts such as Malassezia
furfur is rather high in young persons, an age group for
which superficial infections are very commonly diagnosed.
In the elderly, when the activity of the sebaceous glands
decreases, the number of colonising yeasts decrease
concomitantly. Hence, Pityriasis versicolor less frequently
affects older individuals [4, 24].

Localised infections of mucous membranes

Sinusitis

After the inhalation of spores, fungal balls can develop in
the nasal sinuses, predominantly in the sphenoid sinuses,
particularly in elderly people [25]. Although, in general,
these fungal masses do not cause overt symptoms, their
surgical removal by transnasal endoscopic sphenoidectomy
is recommended because of the risk of pathogens penetrat-
ing into tissue and triggering an invasive fungal infection,
resulting in ophthalmoplegia, ptosis and visual abnormali-
ties. This is caused because of the connections between
sphenoidal sinuses and adjacent anatomical structures, such
as the cavernous sinus, internal carotis, optic nerve and
brain.

Oropharyngeal infections

Saliva rinses micro-organisms out of the oral cavity. In
addition, it contains several proteins, such as lysozyme, and
oligopeptides which regulate the balance among microbial
flora. The most important risk factor for oral candidiasis in
the elderly may be associated with hyposalivation. Com-
pared with the controls, individuals with hyposalivation
tend to harbour a lower number and proportion of anaerobic
Fusobacterium nucleatum on the tongue and, conversely,
an increased number of enterococci in the vestibular region.

In the supragingival plaques of teeth, the numbers of
Streptococcus mutans and Lactobacillus spp. are signifi-
cantly increased, while the number of C. albicans also
tends to be higher [26]. Candida spp. are also often
associated with root caries, particularly in elderly people
over 70 years of age [27].

Yeasts easily colonise the gingival mucosa. For users of
dental devices, which become a reservoir that favours their
reproduction, the incidence is much higher [27]. Conse-

quently, in people with advanced age, the frequency of oral
colonisation with Candida spp., especially C. albicans, is
definitely increased [27]. One reason for this is poor
denture hygiene [28]. Ill-fitting dental prostheses may
irritate the gingival mucosa, resulting in a vulnerable site
where yeasts easily grow. Further conditions are poor oral
hygiene, the use of antibiotics and, in particular, treatment
with cytostatic agents [27, 29].

Oral thrush begins with punctual white coatings on the
tongue, the soft and hard palate, buccal mucosa or the
gingival mucosa. These lesions may become confluent,
spreading and inducing large, reddened areas with a white
coating. Since the inflamed mucosa is highly vulnerable,
bleeding may occur once the film is removed mechanically.
The patient complains of paresthesias rather than pain.

Besides denture stomatitis and thrush, Candida may also
induce and aggravate angular cheilitis (perlèches) [30],
which is often seen in aged people, complicating anaemia
and iron loss.

Bronchial tract

It is quite natural that yeasts are carried to the bronchial
tract when a high fungal load exists in the oral cavity.
Although in such a situation yeasts are commonly found in
sputum, a yeast bronchitis or even pneumonia is quite
uncommon in immunocompetent individuals; such a mere
colonisation does not require an antifungal therapy [31].
Only occasionally, for example, in leukopaenic individuals,
is there a concern that yeasts may penetrate into the mucosa
or expand into the lower respiratory tract and induce an
inflammatory reaction there.

Mould infections are acquired primarily by inhalation.
Hence, in some cases, a local colonisation of the bronchial
tract may be followed by an invasion into the mucosal
layer, in particular when a local lesion has developed, for
example, after device-assisted ventilation over a long
period. However, localised infections only generally occur
in severely compromised patients (for example, with
neutropenia <500/µl).

Intestinal infections

In the gastrointestinal tract of the elderly, physiological
changes include decreased acid secretion by the gastric
mucosa, which facilitates the passage of microbes. In
consequence, certain microbes, including yeasts, can take
advantage of new ecological niches, leading to a shift in
the composition of gut flora upon age [32]. Since the
bowel content of non-digested foodstuffs may influence
the growth of Candida in the gut lumen, as shown in
animal experiments [33], an overgrowth might be the
consequence of the partial lack of digestive enzymes in the

Eur J Clin Microbiol Infect Dis (2010) 29:5–13 7



gut, lending to plenty of nutrients available for yeasts in
the colon. The increase of Candida cells may still be
promoted when antibiotics are given, which will alter the
physiological, competitive bacterial gut flora [34]. Such
collateral damage is particularly seen when a patient
receives broadspectrum antibiotics (including ceftriaxone
or ciprofloxacin), which will be eliminated predominantly
via the intestinal tract. However, such an overgrowth of
yeasts is not a disease in itself, but, rather, a consequence
of other pathological alterations. Consequently, the correct
reasons have to be attacked therapeutically; treatment with
antifungal agents will help transiently at best. In contrast,
elevated numbers of yeasts in the colon may have
beneficial, i.e. probiotic, effects. For example, the binding
capacity of mannans in the surface layer of yeast cells may
help neutralise enteropathogenic bacteria such as Escher-
ichia coli, as well as certain bacterial and fungal toxins
[35–38]. Indeed, it is a common clinical practice to treat
such patients, especially those suffering with Clostridium
difficile-associated diarrhoea, with probiotics such as
living yeasts (for example, Saccharomyces cerevisiae,
sometimes erroneously named as Saccharomyces boular-
dii) [39]. Although probiotics are considered to be safe,
their use in particular groups of patients should be
carefully deliberated [40]. Indeed, even Saccharomyces
may result in a fungaemia in debilitated aged individuals
[41].

Vaginitis/vulvitis

The vaginal environment changes dramatically with the
withdrawal of oestrogen. Along with physical and chemical
changes in the vagina during aging, an overall decrease in
the normal Lactobacillus-dominant flora occurs. The
incidence of vaginal colonisation with Candida spp. in
post-menopausal woman is even higher than in controls
[21]. C. glabrata is by far the most common species
isolated [21]. The warm and moist environment in the
perineal area created by diaper use in incontinent individ-
uals, together with decubitus ulcers and immobilisation
common in elderly patients receiving long-term care, are
other factors responsible for the high occurrence of vaginal
colonisation with Candida in this group.

In post-menopausal females, C. albicans adherence to
vaginal epithelial cells is, however, lower than for their
fecund controls [42]. Furthermore, it has to be kept in
mind that C. albicans possesses an oestrogen receptor [43]
and its stimulation increases the virulence of the fungi
[44]. Thus, vulvovaginal candidiasis still occurs in
menopausal women, but less commonly than in younger
women [45]. In particular, recurrent vaginal candidiasis is
uncommon but may develop, especially in women
following a hysterectomy [19].

Whereas vaginal mycosis is a disease of pre-menopausal
women, vulval mycosis is a problem in post-menopausal
women [19]. Erythematous patches with satellite pustules
accompanied by pruritus are often misdiagnosed when no
cultural examination has been undertaken [46].

Balanitis

Age is not a risk factor for candidal balanitis, but men
found to have diabetes mellitus are more susceptible.
Hence, in this group, the portion of older people was
significantly higher [47]. By the way, Candida infection of
the glans penis is more commonly seen in uncircumcised
men.

Invasive fungal infections

Nosocomial infections are generally more common in older
people [48]. This is not only because of an increased
hospitalisation rate, but due to the increased risk of
infection per day of hospitalisation [49]. This also applies
to invasive mycoses, especially Candida infections, which
are a particular problem in hospital settings [50].

Indeed, several immune defence mechanisms may be
impaired in old age. Whereas the number of cells of the
innate immune system (granulocytes, macrophages and
natural killer cells) and the adaptive immune system
(T-cells and B-cells) are not decreased, their functional
capacities such as phagocytosis, killing of micro-
organisms and production of and response to certain
cytokines may be impaired. Hence, immunosenescence
results in populating immune tissues with less functional
T-cells (and perhaps B-cells and dendritic cells). These
poorly functioning cells produce more type 2 cytokines
and fewer type 1, leading to a decreased Th1 response
and an increased Th2 response, which impacts on the
defence against various micro-organisms, including fungi.
The problem is that, in an individual patient, the progress
of immunosenescence is difficult to define. Impaired
immunity, distinct from immunosenescence, correlates
more with infectious disease than chronologic age [51].
One remarkable reason for dysfunction of the immune
system besides immunosenescence, and possibly more
important for increased susceptibility to infectious diseases
in general, is malnutrition [52, 53]. Many elderly people
suffer a deficiency of protein, which leads to a loss of
skeletal muscle, and of essential elements such as zinc and
selenium. Furthermore, malnutrition is not only a major risk
factor for infection. Alongside infection, the metabolic
demand is increased and this, in turn, aggravates malnutri-
tion. Whereas in developing countries malnutrition affects
primarily children, in industrialised nations, this problem is
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especially relevant in a geriatric context because of a lack
of nutritional reserves.

Not all aged individuals are overtly immunosuppressed,
meaning that advanced age is not a risk factor for invasive
fungal infections in itself. For example, invasive fungal
infections are rather uncommon in community settings. On
the other hand, it is quite conceivable that debilitating diseases
arising progressively with growing age result in frequent
hospital stays. Along with compromised defence systems, this
may be a reason for why both aspergillosis and candidiasis—
the most relevant invasive fungal infections—are predominant
in aged people [54]. Laupland et al. [55] reported in a five-
year retrospective study in Canada, that the elderly (and the
very young) were at the highest risk for invasive Candida
infections. Lin et al. [56] stated that elderly patients (over
80 years of age) with B-cell lymphoma suffer more
frequently from fungal infections than younger patients.
Older age is a definite risk factor for candidaemia [57, 58].
Overall, mortality attributable to systemic Candida infection
is rather high and appears to be higher in the elderly
population [59]. This increased risk of infection is a direct
consequence of the higher prevalence of colonisation with
Candida spp. in aged people [29].

Figure 1 shows that C. glabrata fungaemia is more often
seen in older patients (over 60 years of age) [60–62] and is
associated with a higher mortality rate [63], which is
possibly due to a lower susceptibility to azole antifungals.

Urinary tract infection with Candida spp. is often
suspected because fungi are frequently detected in urine.
There are, however, no solid criteria to differentiate
between mere colonisation and genuine urinary tract
infection [46, 64, 65]. Most senior patients with candiduria
are asymptomatic. However, when complaints such as
fever, flank pain, nausea and vomiting are reported—
problems associated with bacterial pyelonephritis—an

antifungal therapy is required. In exceptional cases, a
fungal ball comprised of a network of fungal hyphae may
obstruct the urinary tract and may serve as a source for
dissemination. The most common yeast isolated from urine
is C. albicans, whereas in young children, C. parapsilosis
is found more often [61, 64, 65].

Cryptococcosis, although a rare event, may occur more
frequently in older persons. Furthermore, atypical manifes-
tations such as pulmonary infections are found more often
than in their younger counterparts. Furthermore, mortality
is higher in the aged population [46].

Endemic fungal infections, for example, with Cocci-
dioides immitis, a dimorphic fungus, play an increasing
role in certain countries (for example, in the south-western
states of the USA). Older age groups (over 65 years of
age) are more often hospitalised because of this fungal
infection [66, 67]. Whereas in non-immunocompromised
patients these infections remain mostly asymptomatic, in
immunocompromised subjects, namely AIDS patients and
organ transplant recipients, these infections often result in
severe diseases affecting the lungs and various other
organs, such as skin, bone, central nervous system
(CNS) and prostate. It has been suggested that the
increased susceptibility of older people to this opportu-
nistic fungus is a consequence of immunosenescence, in
particular of the cellular immune system, which is
primarily involved in the defence against C. immitis [68].
In contrast, blastomycosis, a rare but important fungal
infection in south central and mid-western USA as well as
South America, affects all ages equally [69].

Fulminant pulmonary aspergillosis may occur in aged
individuals treated with a short-term regimen of cortico-
steroids because of underlying chronic lung disease [70].
The higher vulnerability of aged subjects could also be
confirmed in animal experiments [71]. Old rats challenged
with an inflammatory component were less able to produce
IL-10 and, consequently, developed an exceedingly inflam-
matory reaction, leading to severe lung damage.

Diagnostic and antifungal therapy in the elderly

In principle, the same diagnostic tools are valid for the
diagnosis of fungal infections of persons with advanced age
as of younger people.

As stated already, the clinical symptoms of infections in
the elderly may be present in atypical and non-classical
fashions and are, thus, misleading. Furthermore, non-
specific signs, for example, fever (the cardinal sign of
infection), may be absent or blunted in a considerable
number of elderly patients [72]. The interpretation of C-
reactive protein (CRP) levels in aged people is hampered by
the fact that various factors besides inflammation may

Fig. 1 Age-dependant increase of the prevalence of C. glabrata
and of fluconazole-resistant C. glabrata in candidaemia (according
to [58])
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contribute to increased serum levels [73]. Similarly, other
products of macrophages and leukocytes, such as IL-6,
TNF and YKL-40, may be elevated in the serum of aged
people. But these findings suggest that they might serve as
prognostic and sensitive biomarkers for all problems and
not exclusively infections or even fungal infections [74].

Hence, a microbiological proof is urgently needed. Since
the detection of serum antibodies is of relatively low
importance in the diagnosis of fungal infections, the
cultural proof is of utmost importance. A particular aspect
is the preponderance of certain fungal strains being more
resistant to antifungals in aged patients. C. glabrata, for
example, is relatively frequently found to be so (Fig. 1) [60,
62, 63].

The basic principles of therapy are the same irrespective
of age. However, there are some peculiarities in aged
people which influence the pharmacology of antifungals.
Age-related changes in the functions and composition of
the human body require adjustments of drug selection and
dosage for older individuals. Unfortunately, little data on
this issue are available, since very few elderly patients are
enrolled in clinical trials and few clinical trials are designed
specifically for this population.

The bioavailability of orally-applied drugs is dependent
on the chemical composition of the drug and also on the
activities of the intestinal tract [75]. In fact, the absorption
of actively transported substances may be diminished in the
elderly. However, most drugs are absorbed by passive
diffusion, meaning that the general intestinal absorption of
most drugs is not altered in the elderly [76]. The
gastrointestinal absorption of the lipophilic drug itracona-
zole is highly variable in young adults already (for
example, absorption can be improved when taken with
acid beverages such as Coca-Cola). The major site of
itraconazole absorption is possibly the proximal segment of
the duodenum, where a relatively low pH still exists,
allowing itraconazole to be dissolved [77]. Since seniors
often show a lack of gastric acid, the bioavailability of
itraconazole might be reduced. Hence, elderly people
should prefer the oral liquid solution (cyclodextrin), which
is more avidly taken up. In all cases, a therapeutic drug
monitoring is recommended.

Aging is associated with definite changes in body
composition (for example, the loss of skeletal muscle
leading to sarcopaenia and gains in visceral fat content).
The water distribution volume also decreases with age.
Hence, the distribution volume of hydrophilic com-
pounds is reduced in the elderly, whereas that of
lipophilic drugs is increased [76]. This may lead to
altered serum levels as well as to altered half-lives of
special drugs [78], which also endorses therapeutic drug
monitoring. When considering the volume of distribution,
it is important to remember that elderly people may have

significantly reduced body weight, which may suggest a
risk factor for overmedication [78].

Furthermore, the metabolism of various compounds in
the liver changes with advancing years because the activity
of the enzymes involved, such cytochrome P450, dimin-
ishes with age. This is one cause of the higher levels of
voriconazole found in elderly patients [79]. Over- or
underexposure of voriconazole may have clinical implica-
tions. High serum levels of voriconazole are correlated with
adverse neurological effects, such as hallucinations [80]. In
contrast, posaconazole (another triazole) given over several
months for the treatment of coccidioidomycoses, although
not a good substrate for cytochrome P450, was well
tolerated [81]. Itraconazole should be used with caution in
patients with a history of liver impairment [78]. However,
the pharmacokinetics of echinocandins, which are not
metabolised by liver enzymes, is independent of age [82,
83]. Indeed, caspofungin was well tolerated in older
patients [84].

Kidney function may also be affected. A reduction of the
glomerular filtration rate is observed with increasing age,
leading to a reduced creatinine clearance. Drug excretion
via the kidneys declines with age, meaning that the elderly
should be treated as renally insufficient patients [76]. The
serum concentrations of electrolytes may be critical, so,
often, a hyperosmolarity, in particular, a hyperkalaemia, is
more common [85, 86]. This delicate balance may be easily
impeded by drugs, in particular, amphotericin B. In
addition, therapeutic target concentrations of drugs are hard
to define because of marked variations in the elderly
population.

Furthermore, elderly people take more drugs because
of various co-morbidities, possibly interacting with
antifungals and modifying serum drug concentrations
and their toxicities. Indeed, polypharmacy is a common
problem in the elderly [78]. For example, both voricona-
zole and fluconazole interfere with the hepatic degradation
of antidepressants, such as diazepam [87], which are
common therapeutics in the elderly. This also means that
therapeutic drug monitoring should be considered in such
cases. Adverse reactions to drugs are more severe and
frequent in the elderly, who are also less likely to report
them [75, 76].

A particular problem, especially in home health care, is
compliance with prescribed drugs [88]. Intentional or
unintentional abuse may occur. Furthermore, understanding
how and when doses should be taken may become a
problem. Those factors have a powerful influence on the
efficiency of an antifungal therapy, as well as on its
tolerability.

The various azole derivatives (fluconazole, itraconazole,
voriconazole and posaconazole), and especially the echino-
candins (caspofungin [84], micafungin and anidulafungin),
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are best suited for treating invasive fungal infections, as
long as the pathogens are susceptible to the agents.

Although candiduria is common among older patients, in
most cases, it is a non-specific finding that occurs because
of contamination of a urine sample and colonisation of an
indwelling catheter and/or the bladder. Most patients are
merely colonised and do not require antifungal therapy.
Removing predisposing factors, such as indwelling cathe-
ters and antibiotics, will clear candiduria in almost 50% of
asymptomatic patients. For the few patients with symptom-
atic Candida urinary tract infections, a variety of treatment
options are available. Fluconazole is the antifungal agent of
choice, achieving high urine concentrations with the oral
formulation. Amphotericin, newer azole agents and echi-
nocandins are not recommended for the treatment of
urinary tract infections since they are not eliminated via
the kidney and, thus, fail to achieve adequate urine
concentrations [46].

Local infections with dermatophytes, yeasts and moulds
can be treated either by systemically or locally applied
antifungal agents. Since onychomycosis is not self-healing,
elderly people—in particular, diabetic patients—should be
treated to prevent secondary bacterial infections and
subsequent serious complications. Terbinafine is the drug
of choice since it has greater cure rates and fewer drug
interactions than itraconazole [15]. In general, topical nail
lacquers, such as amorolfine and ciclopirox, are not
practical for the elderly because of the frequency of daily
application over a long duration of time [15]. For the
treatment of mucosal infections with yeasts, polyenes such
as amphotericin B or nystatin are used because these bulky
compounds remain unabsorbed and generate fewer adverse
effects.

Several antiseptics also dispose of high antimycotic
activities. In aged people, antiseptics with low tissue
irritability, such as povidone–iodine, octenidine or poly-
hexanide, can be used effectively.

Prevention

Doctor awareness of this particular entity should be
stronger. It should be known that even a Tinea pedis is
not a banal disease but may have serious consequences
when it serves as a portal of entry for menacing pathogens
such as hemolytic streptococci inducing erysipelas [14, 16].
In hospitals, education of the medical staff is mandatory,
since it is well-known that fungal infections may be
nosocomial [89].

Early and rational treatment of wounds infected with
fungi accompanied by adequate wound care reduces the
risk of spreading. Adjunctive measurements such as
debridement, wound dressings and negative pressure

wound therapy to ameliorate the vascular circulation will
further support healing and spreading.

Cleaning hands with alcoholic disinfectants can help
avoid the transfer of Candida spp., while care must be
taken to avoid transferring Candida infections on tooth-
brushes and other basic utensils. Anthropophilic dermato-
phytes can be transmitted by the same vehicles. The
infecting organisms thrive in warm, moist environments,
such as gymnasium floors, swimming pool decks and
carpeted bathrooms. Equally, socks and closed-toe shoes
can be contaminated with spores of dermatophytes and may
provide the source of re-infection if left untreated. Disin-
fection of environmental sites, for example, with quaternary
ammonium, sodium hypochlorite, chlorine dioxide or
peroxides, may also be helpful in certain cases. Antifungal
powder in shoes may be an alternative to disinfectants.
Wearing protective footwear when in public areas can help
to avoid infections with dermatophytes.

Infections of pets, such as guinea pigs, cats and dogs, or
farm animals with dermatophytes are rather common and
some of these zoophilic pathogens may be transmitted to
humans. Wearing gloves during gardening may protect
against infections with geophilic dermatophytes.

Patients themselves can achieve an increased resistance
to infection with dermatophytes when they take care of
their skin integrity, including preventing skin dehydration
[4].

Since an oral colonisation with Candida spp. can be a
source for a systemic infection when conditions are
favourable [28], denture cleanliness is regarded as a proper
prevention. Less than 20% of dentures worn by the elderly
are properly cleaned. More and better cleaning will reduce
the prevalence of Candida spp. [28].

Several philosophies and ideas exist on how to restore
youth and minimise immunosenescence. Chin et al. [90]
have reported that physical exercise may slow or even help
prevent the age-related decline in immune response.

Malnutrition is prevalent in elderly populations. Although
recommended nutritional advice is often complicated and
contradictory, the survival of frail, very old, hospitalised
patients from any kind of disease is significantly lower in
malnourished patients and patients at risk of malnutrition than
in well-nourished patients [91]. In recent times, the role of
probiotics is often discussed [32].

Conclusion

Conclusively, patients and doctors need to pay more
attention to this pathologic entity because, as the number
of aged people in developed countries continues to
increase, so, mycoses in the elderly will become an even
more common problem.
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