















































































Éi
i ÉÉÉ T t T T T

of ÉÉ IE j
E É

ÉÉ
y

I

É É
I

É


















































































i Fungi
lower Higher

moulds aseptate yeast yeastlike
mould septate

Asenual spore Sporangiospore

bernal spore hygospore Asenual spore Conidiospore

oospore conidia

1 bernal spore
Zygomyaks s s s

R Rhizopus Ascospore Basidiospore No Sexual

A Absidia I I fore
m Mucor Ascomycetes Basidiomycetes 1

CAUothermoulds Cryptococcus Deuteromycetes

Aspergillus FUNGI

Dermatophyte
IMPERFEGI

Dimorphicfungi Candida

A

Sexual Spore Asexual spore

hygospore Sporangiospore lower RAM

Ascospore Conidiospore All
higher

fungi
Candidaalbicans

Basidiospore Chlamydospore candidadublinensis

Arthrospore Ectolhrindendothoin

Blastopore yeastcells

as
Base

Seanad


















































































Fungal diseases Mycosis

1 Superficial mycosis Tinea versicolor pityriasis versicolor

epidermis Piedra

Dermatophytoses

d Deep mycosis Maduramycosis
subcutaneous Sporotrichosis
tissue

Choxomoblastomycosis

Pheotypomycosis

3 Systemic Histoplasmosis

endemic Blastomycosis

Coccidiomycosis

Paracoccidiomycosis

41 Opportunistic Candidiasis

Cryptococcus's

Aspergillosis

Maarmycosis

Pneumocystis


















































































Lab diagnosis

1 Microscopy

il KOH mount

yeast hyphae seen

KOH clearing agent
dissolves proteinaceous material

iilstaining
PAS Periodic Acid Shift JHistopathological

GMS Gomori Methenamine Silver Slam

CIW Calcoflow White Fluorescent slain

Fungi all wall chitin
stain

iiil Culture
SDA Saborand's Dentrose Agar
PDA potato Dertrose Agar
CMA cornmeal Agar
Bird Seed Agar

Non cultivable fungi Earlier later Now
Protosa fungi

PNEumocytis genovece
Trophocyst ichitin in fungi

CARINII Cyat cellwall

2 RHINOSPORIDIUM SEEBERI Earlier later Meso

aquatic aquatic myalowa
fungi potowa 0


















































































Iv Identification after culture

yeast yeast like gramstain
moulds LPCB Mount

dadophenol cotton Blue

hyphae 4 asenualspores
1

Slide culture technique Best

morphology better seen



















































































TINEA VERSICOLOR PITYRIASIS VERSICOLOR

Ht hypo hyper pigmented patches neem

causative Malarezzia furfur yeast like

agent difficult to cultivate

supplement I Lf olive oil tocultivate
LIPOPHILIC FUNGI

SPHAGETTIDl Microscopy É
budding yeastcells MEATBALL

leptate hyphae
APPEARANCE

Culture Fried
egg

colonies

Wood's lamp Golden yellow colour

luv source fluorescent pteridine pigment
pigment

d

my

Resistant to griseofulvin

me fungi to cause Seborrheic dermatitis Malaseria

dandruff

Sphagetti

meatball

appearance


















































































PIEDRA

off Nodule formation on hairshaft
I 1

Causative WhitePiedra Black piedra

agent Trichosporon

bajile

Piedra hortae

Dsi
Microscopy

Tatiypant Tatigpant
arthrospore ascospore

Culture white color Brown black

colonies colonies

pubic hair axilla scalp

facial hair


















































































DERMATOPHYTOSES Tinea infection
infect surviveonly in dead keratinocytes

stratum corneum

off skin Scaly itchy circular rash
hair

nails

causative Trichophyton All 3 inv

MY
Epidermophyton

Microsporum skin hair N notaffected
skin nail H not affected

Tinea capitis

Kitty Boggy lesion on scalp
me Trichophoton verrucosumÉ Favus

Y
Hair follicle of hairfollicle Trichophoton

me Trichophyton schoenlenii

ECTOTHRIX arthrospone formation outsidehairhay
moth

Grey
path outside hairshalt

me Microsporum andoni cannis

ENDOTHRIX arthrospone formation inside hairshaft
Blackdot inside hairshatt

me Trichophoton tonsurans

all othertinea infection Trichophoton rubrum me


















































































gsis
µ Lmaoo

7Microscopy conidia micro

T M E

macroconidia

pencil cigar spindle club

shaped shaped shaped

microconidia abundant few absent

a culture white cottony growth

3 Woods lamp Applegreen
fluorescence

only fowl




















































































MADURA MYCOSIS MADURA FooelMYCETOMA

Cff slc swelling sinus discharge of granules
Nole Botyromycosis

d
Eumycetoma Actinomycetoma staph aureus

me

fungi filamentous

Causative Truemyeloma
bacteria 4

agent s r se r

white black yellowme pink
Pseudellescheria Madurella Actinomyces Actinomadura

boydii myatomatis Nocardiacmc pellets
Streptomyces

Asis taserual

Spore Gram positive
filamentous bacilli


















































































Sporotricteosis Rosegardener's delease

thornprick
me in sub Himalayan region

CIF llc nodules along lymphatics

causative Sporothrin Schenkii

agent

Asis

a Microscopy asteroid bodies HE

4Culture Flower like pattern

Sporotrichoid like pattern NocARDia my
been in

in nodules along lymphatics




















CHROMOBLASTOMYCOSIS

CIF Slc nodules ulcer verrucose lesions
Cmc

Causative Pheoid I darkly pigmented fungi brown black

agent c sclerotic bodies

round
Dat a Microscopy sclerotic bodies browngoldenyellow

aka Medlar bodies color
Medlarbodies

of culture Brown black pigment

PHEOHYPOMYCOSIS

CIF Slc nodules ulcer verrucose lesions
Cmc

Causative Pheoid I darkly pigmented fungi brown black

agent c out sclerotic bodies

Dat a Microscopy Nosclerotic foodies

of culture Brown black figment



SYSTEMIC INFECTIONS

CIF cutaneous lung manifestations more common

others

1 Histoplasmosis loadings disease

involve RES Cmc
Asn MicroscopySample yeast form gpie

0000000

344 Narrowbase budding

always intracellular
c in macrophage

culture SOA mouldform
IoCafe ooo

septate hyphae Tuberculate

conidia
arenual spore



I Blastomycosis

Ds MicroscopySample yeast form odooootigure of
344 Broad based 8 APPEARANCE

budding

culture SDA mouldform
Cafe

reptile hyphae E

year shaped
conidia

3 Coccidiomycosis

Dsm MicroscopySample yeast form o
374 0000000

also seen in
Spherules Rhinosposidium

containing endospores
Seeberi

culture SDA mouldform
LaFc Ed

5
0
Fragmented hyphae
c barrel shaped conidia



4 Daracoccidiomycosis

As
Microscopy

Sample yeast form f D meeee mousey

G J
PILOT WHEEL

APPEARANCE

culture SDA mouldform
Cafe

septate hyphae E

year shaped
conidia



OPPORTUNISTIC INFECTIONS

CANDIDIASIS

IF cutaneous mucocutaneous Systemic Invasive

fungalinfection

Causative Candida 37C gomins

Agent to differentiate Germtube test colony serum

aka Reynolds Braude phenomenon

t t

Candida most Candida

albicans
common

non albicans

light green

Thudohyphae Pgermtube
Nogerm tube

Noconstriction pink C cruzi

chrome
cream C glabarata me inworld

constriction

app
pink C auris immunocompromised

Nosocomial

mostdrugresistant

sensitive to Echinucandins

dark C dublinensis
green gum tube



C albicans C dubtinensis

budding yeastcells

chlamydospore

germ
tube lest

42 C growth0 42 C no growth
on
Imogen tightgreen dark green

Dsb Microscopy poor
pooooo oval budding yeastcells

I
pseudohyphae constriction0

elongated buddingyayculture chrome
agar

me fungal infection in immunocompetent

me fungal infection in immunocompromised
me fungal infection in neutropenia pts

DA

Invasive candidiasis marker 13179 B Dglucan
seen in Candida

aspergillus

pneumocystis
jeroreci



CRYPTOCOCCOSIS

CIF mc file Lung CNS Bone kidney

pulmonary cryptococcal

cryptococcosis meningitis

Knott severe

causative L d

agent C neoformans C gatti
virulent

immunocompromised immunocompetent d

immunocompromised

Soil contaminated

c
pigeon

encreta Eucalyptus tree

doesnotproduce CGB agar produces

Canaranine Glycine bluecolorcoloniesblue color colonies

Bommel Agar



Bbb
Microscopy gram ooo

ooooodd

stain round Budding yeastcells

bigger than candida

Mucicarmine slain

everything
stained Negative stain to demonstrate capsule

except target
India Ink

eve Nigrosin
weak

culture cream colour

yeasty growth

Immunological Rapid test Lalen AgglutinationTest

forall capsulated
organisms CRP

me CNS fungal infection in immunocompromised Cryptococcus

me fungal infection in post transplant patient

No BIG in sample i capsule prevents release

me fungi causing Brain abscess Cladophialophora Chromoblasto

bantiana mycosis



ASPERGILLOSIS Septate hyphae i

acute branching

Dicholomonfanthingnds
in two

elf Ear PMS Respiratory System

2
Causative A Niger Aflavus A fumigates

Agent Ear PNS Rest Resp pals
me in India me in world

Blackcolonies Yellow colonies green colonies

qi 61
0000000

septate by
i acute branching

reside completely surrounded 43dof vesicle 43rd
ofvesicle

by conidia has conidia hasconidia

d s

Aflatoxin ABPA Aspergilloma

mycotoxin A GIgG

Invasive aspergillosis marker Galachmannan



A Niger A flavus A fumigatus

Dichotomous branching

i Aspergillus



Mucormacosis Diabetic DKA.IMherapyC grow1hfactr
ANGl0lNVASioN

CIF mc site Rhinocerebral tufters
hw

causative Rhizopus Ahsidia Mucor

agent
Cmd

Dot whitegrowth white white
c black in b w growth growth

SALT PEPPER

APPEARANCE

fporangiospores

iii im
angiophore

aseplate hyphae IN Rhinoids

obtuse branching 1

sporangiospores

Modal rhizoids Intermodal rhizoids No rhizoids



PNEUMOCYSTOSIS PCP PNEMOCYSTIS CARINII PNEUMONIA

Plasma cell pneumonia

Cff Pneumonia

inhalation

ofcyst
Yet reach
lung
t Nole tied risk of

cy.at ruptured Pneumocystisjiroreci
releases trophozoite in HyperIgMsyndrome
1

recruit inflammatory cells
plasma cells

1
foamy enudate in alveoli

causative
agent Pneumocystis jeroreci

Coarinii

Dhi e Sputum very low sensitivity

4 BAL me used

3 percutaneous lung Bx
a Open lungBx best sample

risk individuals HN

premature infants

immunosuppressed



BAL Direct IEA Ctw Ioc
calcofloorwhite
V

PCR
V

UMSstain PING PONGBALL
APPEARANCE

cyst

Rx Doc Cotrimonazole

Glucocorticoids if Pag tommHg

Prophylaxis aerosolized pentamiduri
Indications CDht Iced 200µL

recent oropharyngeal candidiasis

prior PCP infection



yeast elongated
buddingyeast

cells

CANDIDA

oral Smallsize small size many in number

many in number

Cryptococcus
budding

yeast
round cell

bigger insiae

lessin no Halo capsule



MUCORMYCOSIS Black fungus

Mortally 40 80f Avg 541 Goal

Phylum i Mucormycota
Order Mucoralet

group Mucormyaks

Fungi RhizopusCmd Rhizomucor Apophysomyces

Absidia Saksanaca Coeteromyces

Mucor Syncephalastrum Cannonghamella

moulds hyphal

spore

Habitat Soil decaying vegetative matter

Modesof Inhalation of spores
infection Ingestion of spores

Directcontactof injured
skin c Spores



Risk factors

Uncontrolled DMIDKA
macrophages are i impaired Glutathione

dysfunctional pathway
but Rhinopus has ketone reductase system

overcomes ketoacidosis 4 furvives

Iron chelation Coeksonamine

utilize it as eiderophore iron carrier
Steroids

Solid organ BM transplant dimmunity

Hematological malignancies
could 19 in diabetes 1 immunity

Hyoids
tsugar

Trauma Ee burns
cutaneous mucovmycosis



Pathogenesis

Mode of infection
Inhalation Ingestion Directcontact

f L t

Nose Stomach Skincare

L
Brain Iris Tangs Intestine rare
Orbit Palate

Normally Phagocytosis by macrophages
oxidative bunt by neutrophils

1
RISK FACTORS PRESENT

Spores germinate into hyphal forms

t
Inflammation Clinical manifestation

I
Angioinvasion

1
Thrombosis

L

Ischemia
L

Necrosis Black crust



Types clinical manifestation
Rhinocerebral
Rhinoorbitcerebral

inhalation

Pulmonary
Gastrointestinal ingestion
Cutaneous Directcontact
Disseminated Blood

Clinical features
Nose PNSpalak Nasal congestion

blockade blackcrusting
PNS pain swelling paraesthesia

Brain headache vomiting seineres
Orbit i diplopia ptosis periorbital cellulitis

Abrupt vision lon

lungs chestpain dyspnea hemoptysis

Stomach E intestine ulcers hemorrhage
Skins papules pustulesChaingpus black crusting



Diagnosis
i Samplecollection

tissue biopsy best sample

Deep nasal swab nasal secretions
Note Do notgrind homogenize the sampleI majhghaeaaamagedm ddhiotgnm.am mean

2 Sample microscopy

KOH mount Broad aseptate obtuse angle
branching hyphae

HPE Cribbon like appearance
i PM slain
Gms stain

Fluorescent staining
Calcofloor while stain

Kote Pns 9ms



3 Culture SDA
Both vegetative aerial growth UD LIFTERS

cotton candy like growth

initially white colour
later

grey
colour

Rhizopus salt pepper

appearance

4 Culture microscopy
PCB Lactophenol cotton blue

broad aseplate obtuse angle branching hyphae

Sporangiophore ends E sporangium containing

Sporangiospores Casual
Rhizoids

note several Spores are produced only on specialmedia

Lygospores

5 Molecular PCR detect specific gene

c Imaging
CTMRI to See extentof spread

Reverse halosign



Ecmm guidelines for diagnosis
European confederation of medical mycology

Imaging
L

Sample collection

t t t

Direct

microscopy

culture
identification

Molecular
identification

antifungal susceptibility
testing

Treatment
i Surgical debridement

in Medical

Liposomal AmpB Ivasuconarole Posaconazole

5 longlayday 200mg TID 2d 300mg BD Id

4 6wk 200 ng
OD 3rdday 300mg OD 2nd

dayonword
Renal tonicity onwards

4 6months 4 6months






