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MEDICAL MYCOLOGY

Diffination Of The Fungi

About

Exit

“I'd say it’s a fungal infection.”
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Mycosis

Mycosis is a fungal infection of animals, including
humans. Mycoses are common and a variety of
environmental and physiological conditions can
contribute to the development of fungal diseases.
Inhalation of fungal spores or localized colonization
of the skin may initiate persistent infections;
therefore, mycoses often start in the lungs or on
the skin.

Fungal infections of the skin was the 4th most
common skin disease in 2020 affecting 996 million
people. An estimated 1.6 million people die each
year of fungal infections.
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Classification

Superficial mycoses

Cutaneous mycoses

Subcutaneous mycoses

Systemic mycoses due to primary
pathogens

Systemic mycoses due to
opportunistic pathogens
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Superficial mycoses

Superficial mycoses are limited to the outermost layers of the skin and hair.

An example of such a fungal infection is Tinea versicolor, a fungus infection

that commonly affects the skin of young people, especially the chest, back,
and upper arms and legs. Tinea versicolor is caused by a fungus that lives in
the skin of some adults. It does not usually affect the face. This fungus
produces spots that are either lighter than the skin or a reddish brown.This
fungus exists in two forms, one of them causing visible spots. Factors that can
cause the fungus to become more visible include high humidity, as well as
immune or hormone abnormalities. However, almost all people with this very

common condition are healthy.
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Cutaneous mycoses

Cutaneous mycoses extend deeper into the epidermis,
and also include invasive hair and nail diseases. These
diseases are restricted to the keratinized layers of the
skin, hair, and nails. Unlike the superficial mycoses, host
immune responses may be evoked resulting in
pathologic changes expressed in the deeper layers of the
skin. The organisms that cause these diseases are called
dermatophytes, the resulting diseases are often called
ringworm, dermatophytosis or tinea. Dermatophytes
only cause infections of the skin, hair, and nails, and are
unable to induce systemic, generalized mycoses, even in
immunocompromised hosts.
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Subcutaneous mycoses

Subcutaneous mycoses involve the dermis,
subcutaneous tissues, muscle and fascia. These
infections are chronic and can be initiated by piercing
trauma to the skin which allows the fungi to enter.
These infections are difficult to treat and may require

surgical interventions such as debridement.
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Systemic mycoses due to primary pathogens

Systemic mycoses due to primary pathogens

originate primarily in the lungs and may spread

to many organ systems. Organisms that cause
systemic mycoses are inherently virulent. In
general, primary pathogens that cause systemic

mycoses are dimorphic.
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Systemic mycoses due to opportunistic pathogens

Systemic mycoses due to opportunistic pathogens
are infections of patients with immune deficiencies

who would otherwise not be infected. Examples of

iImmunocompromised conditions include AIDS,

alteration of normal flora by antibiotics,

Immunosuppressive therapy, and metastatic cancer.

Examples of opportunistic mycoses include

Candidiasis, Cryptococcosis and Aspergillosis.
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Systemic mycoses due to opportunistic pathogens

Actinomycosis

Nocardiodid

Blastomycosis

Coccidioidomycosis

Paracoccidioidomycosis

Mucormycosis

/yYEomyCcosis
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Mycotic keratits
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Piedra refers to colonization of the hair shaft
that results in firm, irregular nodules. If the
nodule is dark, the infection is Black Piedra and
is due to Piedra iahortae. The nodule is the
ascomycete fruiting body of the fungus, know
as an ascostroma. If the nodule is white, the
infection is White Piedra and is due to
Trichosporon beigelii. These nodules are a
loose aggregate of hyphae and arthroconidia.
Multiple colonization of the same strand are
common. The infection may affect hairs of the
scalp, body and genital areas . The source of
infection is unknown and even though person
to person transmission has been suggested, it
rarely occurs [
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Background: Trichomycosis axillaris is a relatively common superficial
bacterial colonization of the axillary hair shafts. Granular concretions,

which are yellow, black, or red, adhere to the hair shaft and clinically hg
characterize this condition. A
History: i W

*Trichomycosis axillaris typically is asymptomatic; however, patients may
complain of malodorous sweat.

*The condition may be associated with similar findings of hair concretions in
the pubic area (trichomycosis pubis).

Causes: Trichomycosis axillaris is caused by several species of the
gram-positive diphtheroid Corynebacterium, not by a fungus as the
name may imply.

TREATMENT:

*The fastest method of treatment is to shave the affected hair.

*Benzoyl peroxide (gel or wash formulations) aids in treatment and prevents
recurrence.

«Antiperspirant helps treat and prevent the condition by reducing axillary
hyperhidrosis. Topical antibiotic preparations such as clindamycin or
erythromycin also are effective.

"'Drying" powders may assist treatment.
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TInea-. rsieolor

Background: Tinea versicolor is a common, benign, superficial
cutaneous fungal infection characterized usually by hypopigmented
or hyperpigmented macules and patches on the chest and back. In
predisposed patients, the condition may recur chronically. The fungal
infection is localized to the stratum corneum.

Erythrasma

Pityriasis Alba
Psoriasis, Guttate
Seborrheic Dermatitis
Tinea Corporis
Vitiligo
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Tinea versicolor responds well to both topical and oral
antimycotic therapies. Many patients prefer oral therapy
because of convenience.

Drug Category: Antifungals -- Topical antifungals
temporarily eradicate condition, although treatment may
need to be intermittently repeated to prevent recurrence.
Oral therapy for tinea versicolor is convenient and
effective, but it does not prevent recurrences.

Clotrimazole (Mycelex, Lotrimin-AF) -- Broad-spectrum
antifungal agent that inhibits yeast growth by altering cell
membrane permeability, causing death of fungal cells. Re-
evaluate diagnosis if no clinical improvement after 4 wk.
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Patient Education:

Patients need to realize that tinea versicolor is
caused by a fungus that normally is present on
the skin surface; thus, it is not considered a
contagious disease. There are no permanent
sequelae from the disease and any pigmentary
alterations resolve entirely after 1 or 2 months
after treatment is initiated. Treatment is needed
to remedy the condition, as well as
prophylactically to prevent recurrences.
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Tinea nigra.

Tinea nigra 1s a superficial fungal infection of skin
characterized by brown to black macules, which usually
occur on the palmar aspects of hands and occasionally the
plantar and other surfaces of the skin. Lesions are non-
Inflammatory and non-scaling.

Distribution: World-wide, but more common in tropical
regions of Central and South America, Africa, South-East
Asia and Australia.

Aetiological Agent. Exophiala werneckii a common
saprophytic fungus believed to occur In soil, compost,
humus and on wood in humid tropical and sub-tropical
regions. Familial spread of infection reported.
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1.MICROSPORUM(11SPEC
IES)

2. TRICHOPHYTONE (21
SPECIES)

3.EPIDERMOPHYTON (2
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TINEA PEDIS:
CHRONIC INTERTRIGINOUS

CHRONIC PAPULOSQUAMOUS
HYPERKERATOTIC

VESICULAR OR SUBACUTE

ACUTE ULCERATIVE VESICULOPUSTULAR
MUCASINE FOOT

MAJOUSHI GRANULOMATOSE
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Microsporum audouinii

Image Courtesy of L. Ajello
Copyright © 2000 Doctorfungus Corporation

* Genus/Species: Microsporum audouinii * Title: Tinea capitis
* Image Type: Clinical Presentation * Disease(s):  Tinea capitis

* Legend: Lesions on the scalp.
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Trichophyton soudanense

o The Geraldine Kaminski Medical Mycology Library
Produced by: David Ellis Roland Hermanis
Copyright © 2003 Docto us Corporation



http://www.doctorfungus.org/

Aald gin g lilid o3 § Jal g ) AU pu Aas

t Sy A 5 o
O30S soban Gl )3 L 23l (oo il sl 2 503 S e ala) GuilS
& o ASAlla 36 )9 el | 2 pd womaala el Gilla 5 2 IS
DS a5 ) sam s Sae ) (23U o AaS g g0l ¢ Canl ol 538 ) )
Cb e ) 84

SR Jsara il ag )y smag SaaL, 5 JBS gl laa Ll ja e
cQAQL;J%SJ'\(‘,;\L@;Q}A;L;AMJ\ASMQL;AL;#)ELAJA@JS@LA
s gl Ly pah 5 (AL

Al b ge (il ) 50 i€ a5y s s Kae i Ol ) 5o pala Jla ja ol
. .JJ\J J\Jﬂ EAS pANS

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



2
c
L=
=
=
°
o
@
L
T
35
Q
(&)

c
S
——
m.
AW..
o
-~ |
& |
=
5 =
;
g
@.
£
=
ar
i

Microsporum canis



http://www.doctorfungus.org/

Microsporum canis
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Microsporum canis

Courtesy of
The Geraldine Kaminski Medical Mycology Library
Produced by: David Ellis and Roland Hermanis
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Trichophyton schoenleinii
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Tinea capitis (scalp ringworm) is an
infection of the scalp skin and hair caused
by fungi (dermatophytes)

ectothrix endothrix

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.
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The clinical hallmark is single or
multiple patches of hair loss,
sometimes with a “black dot”

pattern, which may be
accompanied by signs of
inflammation such as scaling,

pustules and itching.
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Tinea capitis is
very contagious
and can be
transmitted by
people, animals
or objects
carrying the
fungus

How spores of Microsporum audouinii see

the world. [Although M. audouinii has

been reported from dogs, it i{s mainly from
humans. ]
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Subcutaneous mycoses

Subcutaneous mycoses involve the dermis,
subcutaneous tissues, muscle and fascia. These
infections are chronic and can be initiated by piercing
trauma to the skin which allows the fungi to enter.
These infections are difficult to treat and may require

surgical interventions such as debridement.
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Sporotrichosis.

Primarily a chronic mycotic infection of the cutaneous or
subcutaneous tissues and adjacent lymphatics characterized
by nodular lesions which may suppurate and ulcerate.
Infections are caused by the traumatic implantation of the
fungus into the skin, or very rarely, by inhalation into the
lungs. Secondary spread to articular surfaces, bone and
muscle Is not infrequent, and the Infection may also
occasionally involve the central nervous system, lungs or
genitourinary tract.

Distribution: World-wide particularly tropical and temperate
regions.

Aetiological Agents: Sporothrix schenckii, commonly found
In soil and on decaying vegetation.
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Verrucose skin lesions of
disseminated sporothrichosis
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Ulcerating lesions on the left arm
Prof. Ab i i ici ' ' ed. SCI.



Culture of Sporothrix schenckii
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) Budding at narrow base (Grocott
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Asteroid body in tissue




Verrucose lesions at the eyes
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Reduction of foot lesions under therapy
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Mycetoma.

A mycotic infection of humans and animals caused by a number of
different fungi and actinomycetes characterized by draining
sinuses, granules and tumefaction. The disease results from the
traumatic implantation of the aetiologic agent and usually involves
the cutaneous and subcutaneous tissue, fascia and bone of the foot
or hand. Sinuses discharge serosanguinous fluid containing the
granules which vary in size, colour and degree of hardness,
depending on the aetiologic species, and are the hallmark of
mycetoma.

Distribution: World-wide but most common in bare-footed
populations living in tropical or subtropical regions.

Aetiological Agents:  Actinomycotic mycetoma:- Nocardia,
Actinomadura and Streptomyces. Eumycotic mycetoma: -
Madurella,  Acremonium, Pseudallescheria,  Exophiala,
Leptosphaeria, Curvularia, Fusarium, Aspergillus etc.




MYCETOMA
(diagrammaﬁc skcrch)
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Chromoblastomycosis=chromomycosis

Clinical: the lesion is hyperkeratosis, verrucous, pendeculus, wolaceous
cauliflower, initially ulcerative, autochthonous spread :ﬁ

Affected sites extremities, mainly feet and legs

Etiology:

Dematiaceous imperfect mold fungi in woods and woody plants. Phialophora
verrucosa, Fonsecaea pedrosoi, Exophiala, cladosporium

@o -
B

Laboratory diagnosis:
Specimens, biopsy tissue

Direct microscopic examination:10 % KoH and smear : brown cell with septa,
brown muriform cells=(sclerotic bodies)

Culture on SDA and mycobiotic very slow growing dematiaceous fungi
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Rhinosporidiosis
Clinical: Mucocutaenous fungal infection
Sites: nasal, oral, (palate, epiglottis), conjunctiva
Lesion: polyps, papilomas, warts-like lesion
More seen in communities near swamps
Etiology:
Rhinosporidium seebri

Obligatory parasitic fungus

[ ,gn.v. & '4,:Jm°3;ﬁ:“.:'c:'$;;‘:::
Believed to be chytridiomycetes (div. mastigo), doesn't grow on artificial media
but has been grown in tissue culture

Laboratory diagnosis: specimens, biopsy tissue

Direct microscopy: stained section or smears KOH, will show spherules with
endospores

Culture on SDA will be negative

Management: cryosurgical excision of lesion-relapse common
Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



Lobomycosis
Clinical
Cutaneous-subcutaneous fungal infection
Lesion: keloidal-verrucoid-nodular

Site: face, ear, arms, legs

Chronic-localized
Etiology:

Lacazia loboi=Loboa loboi

Obligately parasitic fungus
Does not grow in culture like SDA media or tissue culture

Laboratory diagnosis: the specimen is biopsy tissue-direct microscopy will show
chains of cells

Culture of specimen will be negative

management surgical excision of lesion
Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



Mucormycosis
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Mucormycosis

Mucormycosis (previously called zygomycosis) is a
serious but rare fungal infection caused by a group of

molds called mucormycetes. These molds live
throughout the environment.

Mucormycosis mainly affects people who have

nealth problems or take medicines that lower the
oody’s ability to fight germs and sickness.

t most commonly affects the sinuses or the lungs
after inhaling fungal spores from the air. It can also
occur on the skin after a cut, burn, or other type of

skin injury.

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



SUSE.STST Y
ooy 49 AS Gl 02008 U 5 alas (g jlan ) sSw ) S 5a @
M) )5S se 4l ) alite slea JB Cle 4y 5l (o0 dru s

K o

el el g il 550y el o sty JSG) 43 5 slan @
D (o o 0 e by

leben il ai | jlen Jgere Hsha s Jalse ol o
5ol JUS als ja )3 e seads Gl G ga () 2SO 5L
S (510 1y Adsa ) 435 & g 5 (SR g e ¢ oana gl € ) g
A5 b (e ) 25 lan 4

AR (Hd Bsoe 4 aaled )3 ald ABDle Lga )8 () e
528l a0l yad (Soa 50580 slediSl s b le) dilalia
RN PP [ R

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.




5 len Jal 52
il 4 laie 5 lan dale slgansilS ) o
O riagae 21l e Crne 0 5 035 5 IV sS 5a
b aii jle Gludl ) 8Raa ) oS ge leaia
eSyncephalastrum
e Mucor
e Absidia
e Rhizopus
e Rhizomucor
e Mortierella

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



How common is mucormycosis?

Mucormycosis is rare, but the exact number of cases is difficult to determine
because no national surveillance exists in the United States. Population-
based incidence estimates for mucormycosis were obtained from laboratory
surveillance in the San Francisco Bay Area during 1992-1993 and suggested a
yearly rate of 1.7 cases per 1 million population.

Prospective surveillance among 16,808 transplant recipients performed in 23
institutions during 2001-2006 found that mucormycosis was the third most
common type of invasive fungal infection in stem cell transplant recipients
and accounted for 8% of all invasive fungal infections (77 mucormycete
cases occurred among 983 stem cell transplant recipients who developed
any fungal infection). Among solid organ transplant recipients,
mucormycosis accounted for 2% of all invasive fungal infections (28
mucormycete cases occurred among 1,208 solid organ transplant recipients
who developed any fungal infection).

The number of cases varied widely across participating institutions.
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Mucormycosis outbreaks

Healthcare providers who are concerned about an unusual number of
new cases should contact their state or local public health agency.

Although most cases of mucormycosis are sporadic (not part of an
outbreak), outbreaks of mucormycosis have occured. In healthcare
settings, it can be difficult to determine whether mucormycosis is
healthcare-associated or whether the infections were acquired
somewhere else.

Some examples of sources implicated in healthcare-associated
mucormycosis outbreaks include adhesive bandages, wooden tongue
depressors, hospital linens, negative pressure rooms, water leaks,
poor air filtration, non-sterile medical devices, and building
construction.

Community-onset outbreaks have been associated with trauma
sustained during natural disasters.
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Deaths due to mucormycosis

Mucormycosis is frequently a life-threatening
infection. A review of published mucormycosis cases
found an overall all-cause mortality rate of 54%. &

The mortality rate varied depending on underlying
patient condition, type of fungus, and body site
affected (for example, the mortality rate was 46%
among people with sinus infections, 76% for
pulmonary infections, and 96% for disseminated
MUuUCOrmycosis).
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affected (for example, the mortality rate was 46%
among people with sinus infections, 76% for
pulmonary infections, and 96% for disseminated
MUuUCOrmycosis).
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Rhinocerebral mucormycosis

The perfect storm

COVID-19 Resource Center
Breaking news and emerging research on the COVID-19 pandemic.

The combination of COVID-19, corticosteroid therapy and diabetes creates the perfect
storm in which mucormycosis takes roots and thrives. Corticosteroids are a life-saving
treatment used to reduce the dysregulated immune response observed in patients with
COVID-19. However, they increase the blood sugar level, and fungi enjoy the sugar,

Natarajan said. Hyperglycemia in patients with diabetes creates an even more favorable
environment.

“Diabetes affects many people in India and, due to the weakened immune system,
predisposes to more severe COVID-19 infection, which is typically treated with
corticosteroids. With this combination of dysfunctional immune system — that is, a
common denominator of COVID-19 and diabetes — plus the use of corticosteroids, the
risk of mucormycosis increases exponentially,” Natarajan said.

In addition, COVID-19 damages and weakens the superior respiratory tract and the eye,
increasing susceptibility to fungal infection. Another contributing factor is the use of
antibiotics, also commonly prescribed in patients with COVID-19 to fight secondary

infectigns, B said: kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



Symptoms of Mucormycosis

The symptoms of mucormycosis depend on where in the body
the fungus is growing. 14

Symptoms of rhinocerebral (sinus and brain) mucormycosis
include:

One-sided facial swelling
Headache
Nasal or sinus congestion

Black lesions on nasal bridge or upper inside of mouth that
quickly become more severe Fever

Disseminated mucormycosis typically occurs in people who are
already sick from other medical conditions, so it can be difficult
to know which symptoms are related to mucormycosis.

Patients with disseminated infection in the brain can develop
mental status changes or coma.

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.


https://www.cdc.gov/fungal/diseases/mucormycosis/symptoms.html
https://www.cdc.gov/fungal/diseases/mucormycosis/symptoms.html

S \o.lu‘\_\;\_w:@)\.ﬂg_upc u{).m\.gc

d}f)&bﬁjd)ﬁség\ﬁdd\ﬁ\JJ&JLA*A)UAMQ
(uad (SER g b Ol lan 43l o g 4 Jliae (sla An ¢ sl

o218 S s (5la 5l b (250 Jled 5 Ola s 4 Jlie 21
sl g 00 (520 5 plusl S S 5 (el s

sl 5 A sS4kl ) (LSU G ) sSla B01 ) 0 e
o3 gl (i€ e alagl (5 5l sl g3l 8 ilajla 48 ) 8 gl

A e Hg o oAliRe il JE 4w ) S ) S s (s lan @

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



il Ol el

6 okan Ll jl 50 (6 jlan Al JICI) o

_Q.u\ Lg\ 4la )

i sl Lidali )l 3 I e siy ) o 8

g

?

a il 5 camd Ldali )y (5510 )8

23085 ¢ g b Jalis ) o Jliiednyl g 5inl&

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



aiine (il )

zhw shld ¢ Dlad 5 50 0l e bl Qb 50 G )5S S ge dal e s
MJ@J;&MJMWSLSL@_EJMJJ&_&:\j.LJ\JJPjJ\J\ J)LMJJJL_L»:}.\
Q_UA.Q\ J\ LSJLAJJ ua.\;uu PN S Ao e.\s.\...m UA...\LA‘)‘ e\;.ﬂ Y cJ.u\.A.\ (R
Ll ) A (5 i

L U e e sledia aalh 2S5 50 Jolaa bhll ol Gl aisal 2o
,mﬁwa&mﬁjﬂa3ouo\§jpj}%25u3 )ﬁ@ﬁ&ﬁac‘)\ﬁa
(CuiS o

B 8 sl 950 S a9 )0 ) sSae ) S50 o 1 len el e S
A A% ) 4 ) o sA 4

A0 e Sl Al L )l K e
ol de Ay lald g QS i gla 4d gt QUiS o

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



Treatment

Early recognition, diagnosis, and prompt administration of appropriate
antifungal treatment are important for improving outcomes for patients
with mucormycosis. 2

Amphotericin B, posaconazole, and isavuconazole are active against most
mucormycetes.

Lipid formulations of amphotericin B are often used as first-line treatment.

Medications active against Aspergillus such as voriconazole are not active
against mucormycetes, and there is some evidence to suggest that pre-
exposure to voriconazole may be associated with increased incidence of
mucormycosis in some patients. 2527

In addition, surgical debridement or resection of infected tissue is often
necessary, particularly for rhinocerebral, cutaneous, and gastrointestinal
infections. 22 Control of the underlying immunocompromising condition
should be attempted when possible. 2 The efficacy of other treatments such
as hyperbaric oxygen therapy is uncertain but have been useful in certain
situations. 28

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.


https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html
https://www.cdc.gov/fungal/diseases/mucormycosis/health-professionals.html

Cla yd

Jal s b b Clhd J S ) 5Saa )5S 50 (lad ja e
e 0 52l e Ol sl 2 Cnaal 2ad 5 (5 plen 221 ac i
Jise b el 4 (o )Baia la g )l b ey G sea )
LA i ge il by g G

Jaa3 8 550 s b 5w Hsh 4B (paw yisial @
S o RS M) G R el D) s A

G Gu)sSale S se ) S NG Dlaglia (ol a0
38 0 )9 %G by (dila Ly

Ol ) Sae ) S se Glad a5l QLS i e
WL ad Sisa

Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.



e %







- oy

Prof. AbdolhassanMHD & fellowship). School [l Medicine. Tabriz Uni. of Med. SCI.



ey }’

P a‘. Abdolhassan Kazemi (MSc, MSPH, PHD & fellowship). School of Medicine. Tabriz Uni. of Med. SCI.




Prof. Abdolhassan Kazemi (MSc, MSPH, PHD & tellowship). School of Medicine. Tabriz Uni. of Med.



Increased spread of Candida auris
during COVID-19 pandemic

Candida auris is an emerging fungus that can cause outbreaks of severe
infections in healthcare facilities. In the United States, it has most commonly
spread in long-term care facilities caring for people with severe medical
conditions. However, since the start of the COVID-19 pandemic, outbreaks of
C. auris have been reported in COVID-19 units of acute care hospitals.

These outbreaks may be related to changes in routine infection control
practices during the COVID-19 pandemic, including limited availability of
gloves and gowns, or reuse of these items, and changes in cleaning and
disinfection practices.

New C. auris cases without links to known cases or healthcare abroad have
been identified recently in multiple states, suggesting an increase in
undetected transmission. Screening for C. auris colonization, an important
part of containment efforts, has been more limited as resources of
healthcare facilities and health departments have been diverted to respond
to COVID-19.
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Invasive candidiasis in patients with COVID-19

Invasive candidiasis in patients with COVID-19

Patients hospitalized for COVID-19 are at risk for
healthcare-associated infections (HAIs), including
candidemia, or bloodstream infections caused by
Candida.Z1L2 Fungal infections resistant to
antifungal treatment have also been described in
patients with severe COVID-19.2222 Early diagnosis
and monitoring for Candida infections and
antifungal resistant infections (e.g., C. auris, azole-
resistant Aspergillus) are key to reducing death from
COVID-19 in patients with severe COVID-19 fungal
co-infections.
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Fungal pneumonias can resemble COVID-19

Other fungal diseases, such as histoplasmosis, Valley fever
(coccidioidomycosis), and blastomycosis, can cause fever,
cough, and shortness of breath, similar to COVID-19 and
bacterial pneumonias.&

These fungi live in soil. People become infected by breathing
in fungi present in the air. Clinicians should consider fungal
pneumonias as a possible cause of respiratory illness,
particularly if COVID-19 testing is negative. It is important to
note that these fungal diseases can occur at the same time
as COVID-19.2223
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Miscellaneous

Invasive pulmonary fusariosis in an immunocompetent critically ill patient
with severe COVID-19.

Poignon C, Blaize M, Vezinet C, Lampros A, Monsel A, Fekkar A.

Clin Microbiol Infect. 2020 Nov;26(11):1582-1584. doi:
10.1016/j.cmi.2020.06.026. Epub 2020 Jun 30.

Promising effect of in-situ lyticase enzyme therapy on peritoneal dialysis
catheter obstruction from Acremonium fungal biofilm: A case report

Thana Thongsricome 1, Talerngsak Kanjanabuch123 Nopparat
Maeboonruen 3, Preeyarat Pavatung 2, Pisut Katavetin12 Somchai Eiam-Ong1

Med Mycol Case Rep . 2020 Dec;30:26-28. doi: 10.1016/j.mmcr.2020.09.006.

Identification by Matrix-Assisted Laser Desorption lonization-Time of Flight Mass
Spectrometry and Antifungal Susceptibility Testing of Non-Aspergillus Molds.Li Y,
Wang H, Hou X, Huang JJ, Wang PC, Xu YC.

Front Microbiol. 2020 Jun 3;11:922. doi: 10.3389/fmicb.2020.00922. eCollection
2020.PMID: 32582045
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Cryptococcosis

A chronic, subacute to acute pulmonary, systemic or
meningitic disease, initiated by the inhalation of the
fungus. Primary pulmonary infections have no
diagnostic symptoms and are usually subclinical. On
dissemination, the fungus wusually shows a
predilection for the central nervous system,
however skin, bones and other visceral organs may
also become involved.

Distribution: World-wide.

Aetiological Agent: Cryptococcus neoformans.
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GROWTH OF ASPERGILLUS
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CANDIDA & CANDIDIASIS
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CUTANEOUS INVOLVEMENT

1- INTERTRIGINOUS &
GENERALIZED CANDIDIASIS

2- PARONICHIA &
ONYCOMYCOSIS

3- DIAPER DISEASE (NAPKIN
CANDIDIASIS)

4- CANDIDAL GRANULOMA
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SYSTEM,IC INVOLVEMENT
1- URINARY TRACT

2- ENDOCARDITIS

3- MENINGITIS

4- SEPTICEMIA

5-IATROGENIC CANDIDEAMIA (BARRIER BREAK
CANDIDEAMIA)

6- DISSEMINATION TO OTHER ORGAN SYSTEMS
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ALLERGIC DISEASES
A.CANDIDIDIS
B. ECZEMA
C. ASTHMA
D. GASTRITIS
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at Radboud

C parapsilosis II ',J--.f:"' 1. C tropicalis

C albicans

C kruset

C glabrata
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1.29%

14.65%

- Oral candidosis
- Genital candidosis

Onychomycosis
Cutaneous candidosis
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0.09%
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m C. albicans

m C. glabrata complex

m C. tropicalis

m C. parapsilosis complex

m C. parapsilosis sensu stricto

w C. orthopsilosis
m C. metapsilosis

m C. Kkrusei
w C. famata (Debaryomyces hansenii)
m C. guilliermondii (Meyerozyma guilliermondii)
m C. lipolytica
w C. zeylanoides
C. dubliniensis
C. lusitaniae
C. utilis

C. rugosa
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; = C. albicans
= C. albicans = C. glabrata complex
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= C. tropicalis - 8: ;;?Jggslloms complex
C. parapsilosis complex C. famata (Debaryomces hansenii)
= C. krusei = C. kefyr
d
= (C. albicans
= (. glabrata complex
= C. tropicalis
m C. parapsilosis complex
m C. krusei
= C. famata (Debaryomces hansenii) = C. albicans
m C. kefyr = C. glabrata complex
= C. guilliermondii (Meyerozima guilliermondii) = C. parapsilosis complex
= C. lipolytica
= (. zeylanoides
= C. dubliniensis
= C. lusitaniae
= C. lambica
C. intermedia

Frequency distribution of Candida species causing superficial candidiasis in Mexico during the 2005-2015
period. (a) Oral candidiasis. (b) Genital candidiasis. (c) Onychomycosis. (d) Cutaneous candidiasis.
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ST — CANDIDA ISOLATES AND CANDIDEMIA IN BMT AFTER

INTRODUCTION OF FLUCONAZOLE PEOPHYLAXIS
{(Marr, Seidel White, Bowden J Infect Dis 2000:309)

383 assessable patients
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HOSPITAL ACQUIRED CANDIDEM IA
Wenzel Clinfnfect Dis1995;20:1531-4

High-Risk R&E fuctor Tt
Acute leukemia Antibiotics 1.7 L
Transplants IV catheters T LD
Burns Candill
(I surgery colonzation 10.4
Prematire Hemodialysis 104

infants ICU admission 7



PRE-EMPTIVE ANTIFUNGAL APPROACH i
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AMPHOTERICIN B
intravenously
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