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The Fungi
. Deuteromycota (Fungi Imperfecti)
Form Class Blastomycetes Coclomycetes - - Hyphomycetes s
{yeast-like fungi) (fungi producing pyenidium (fungi with no pyenidium or acervitlus)
‘ or accrvulus) . |
Form Order Sporobolomycetales Sphaeropsidales!? Moniliales!'
(Sparobolomyces, Bullera) (Phoma, Pyrenochaeta " RS )
Phowmapsis %
L
Cryptococcales! Melanconiales
(Cryplacoccus, Rhodotorula,  (Collectotrichum, Melanconium) :
“Candida, Trichosporan, ¢ i
+ Sarcinosporon) i e ] RS

. Form Family

Form genera

-

'Contains human pathogens.

Moniliaceae (hyphae and conidia hyaline) D;r.na_tfac.éae (hyphze and conidia da rk)

Asperpilluc ' Phiglophora

Penieiflium : . i 0 Exobhiala:

Acremanium . P e Curvularia.

Paccilamyces : .. Bipolariy

Fusarium : kel N Cladosporium -
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Figure 2.

mel3 (wdpks1A)
OH O
[H]
CIH HD

Scytalone

MELAMIN
mell
mel2—p | [O]
OH ©OH o OH OH ! OH
H 0 ] -H,0
000
OH HO HO
1,3,8-THN Vermelone 1,8-DHN

i

2-Hydroxyjugalone

Branch

The pentaketide melanin biosynthetic pathway of W. dermatitidis. The pathway is

shown without details of its major branches. The arrows point to locations of known lesions in

nmell, mel2, mel3 (wdpksiA) and meld strains. Other abbreviations are as follows: 1,3,6,8-THN,

1,3,6,8-tetrahydroxynaphthalene; 1,3,8-THN, 1,3,8-trihydroxynaphthalene, 1,8-DHN, 1,8-

dihydroxynaphthalene; t, sites of tricyclazole inhibition; [H], reduction reaction; [-H;0],

dehydratase reaction; [O], oxidation reaction. Modified from Geis et al, 1984.



TABLE 9—1. Characteristics of the Agents El‘ Chromoblastomycosis and Phaeohyphomycosis

Primnary
Derme- Moeura- Growlh Culture— Growth

Conidia Formalloen

Species fropic  trople at 37°C Gelatin Yeast Raole
Fonsecoeg = 1 T - Slow Cladosporium primarily in shorl chains or, less
pedrosod commonly, from fips and sides of
conidiophore; rarely from ghialides,
Rhinocladiella type conidiation often
predominates.
F. compacia + - + - - slow  Same as above, but Cladosporium conidial
heads reduced and compac!
Wangiella + + = - + slow  Yeast forms early; abstriclions from tip and sides
dermalificlis of conidiophores; semiendogenously from
elengale phialides, also from peg-like
phialides; grows at 40°C
Phialophora + o + - - Slow  Phiclophora type from flaring cups on flask-
verucosa shaped phiclides; other conidiation types
rare or absent
P. richardsice + - + - Rapid Phialoconidia semiendogenously: long
phialides with saucer-shaped lips or
collareltes
Exophiala s - = = + Slow  Yeast at first; abstrictions from sides and tips;
Jeanseimei semiendogenously from elongate annellides:
no growth at 40°C
E. spinifera + = + + Slow  Abstrictions from tips, sides, and alang
mycelium; conidiophores spikelike, not flared:
bears conidia semiendogenously
Cladosporium  + - = - - Slow  Long chains of conidia from branched
carioni conidiophore only, actopetalous; phialides
on some media
Xylohypha + + + - - Slow  Similar to above, differentiation by
banfiana thermotolerance (43°C), neurctropism,
irregular spore size, and sparsely branching
conidial chains of 35 or more elliptical
conidia
C. spacies - - - - Rapid Same as C. carroni: usually not thermotolerant

or pathogenic for animals
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100

Plhialophora verrucosa P wie {Cly)

P .
97 Ramiclloridium anceps D (1)

100 ﬁl

71

93

Ewma!m.w‘:ﬁum pullulans (Ph)
52 Cladosporium cladosporioides (Ph)
A== Rbytidiysterar rficlm

Curvnlaria brachyspera (Ph)
100 Sculecobasidium sp. (Ph)

a7

51

Chaetomium globosum (Ph)
W—E— Neuraspora erassa
Diaporthe phaseolarwmn
ED Ophiastoma piliferm
Xylaria hypoxylon
Mypocrea sehweinitzii
ﬂ Micreascus trigonosporus
Ambrosiozyma platypodis
ED—I: Sacelaromyces cerevisige

54

100

A—r—‘ Candida albicans
100 ™5 L Candida tropicalis

=—— Cephaloascus fragrans

Taphrina deformans
Athelta bombacing

100 Spangipellis unicolor

Cryptococcus neoformans

onsecaea pedrosol I wic, D, C (Ch)

Wangiella dermatitidis A (Ph)

Exophiale mansonii P wolc (Ph) CLADE

__lli:hr'rmckrdfeﬁa aquaspersa D (Ch)
Exopliala jeanselmei P wolc (Ch, Ph)

Agperpillus fisnipatus
WP Talaromyees flavis
Penicilltiom notatium

{Hmmm ¥CEs dermatitidis
a7 Coccidioides hnmiis

"BLACK YIEASTS"

"PLECTOMYCETES"
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—

PATELLARIALES
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Meristematic ascomycetes
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B — Fonsecasa padrosol
L Cladophiglophora bantiana
————— Phialophora verrucosa
EE —— Rhincaladiella phaeophora
Exophiala manilize
[ ﬂﬂr Exqphtata dermatitidis
|— —100, Sarcinomyces phasomurifarmis
— - - Exophiala dermatiticis
r — Rhinocladislia campacta
,’ ——— Phaecanellomyces elegans
80| | 89 —— Emmala salmanis
i1 =—|—— Exaphiala spinifara
| - - Exophiata jeanselmai
g —— Phaeococcomyces catenatus
-”:m Cﬂi‘l]ﬁS parium sp. CBS 655, 80
—[— Conlosporium apellinls CBS 352,97
DEZ/29a CBS 884.95
. Conlosporium perforans CBS 885.95

29

100

61
100

e Haatuplama capsulaturm
Malbranchea dendritica
- Talarormycas flavus
—— Byssochlamys nivea
70 Penicillium notatum
'1041- - Eurotium rubrum
8 — Aspergillus niger
T Agpergillus flavus
Sarcinomyces crustaceus
—————— Phaeococcomyces nigricans
1un dH 10921 DE 2121b
L Hortaea werneckll CBS 107.67
— Capnobotryella renlspora CBS 214,90
——— dH 10822 GU3
Hyphospora agavaclensis CBS 619.95

——— Phaeotheca fissurella CBS 520,89

Phaeosclera dematioldes CBS 157.81

4 —— Aurechasidium pullulans
" — Dothidea insculpta

. Sarcinemyces petricola CBS 600,93
Menadictys castaneas
Herpotrichia diffusa
- Lophigstoma cfenaturn
- Saptoria nodorum
(P Leptosphaerna dolialum
Leptosphaaria maculans

| 77

80 - Pleospora rudis
o 100 —— Bolryomyces caespitosus CBS 177.80
801 Fleogpura harbarum
B8 . Altormaria brassicicola
~L Alternaria sitermata
At — Acramanium strictum ATCC 34717T

' _lz

L —— Microasous cimosus
'FDEI Spercthric schanckii ATCC 14284
« Cphiostoma stenoceras

78 - Xylaria earpaphila Z497R5
=) 100 —— Chaetomium elatum
———94 . Scrdaria fimiccla
Meuraspara crassa

Spathularia flavida

L Scisrotiniz sclerotiorum

Saccharomycetales

sz DN

— — — — Bjerkandera adusta U59061

Fig. 4. Phylogenetic tree based on SSU sequences of 80 ascomycetes and one basidiomycete (as outgroup). The boot-
Strap values are generated from 500 bootstrap trees. The arrow indicates a hitherto unidentified plesiomorphic virulence lac-
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Table I. Clinical classification of
phacohyphomycosis and its principal etiologic
agents

Table 1. Cont'd

. A. Superficial phaecohyphomycosis
Infections confined to the stratum corneum with
little or no tissue response. If hair is involved,
the fungi prow superficially around the hair shaft
with little damage to the hair.
1. Black piedra
a. Piedraia hortae s
2. Tinea nigra
a. Exophiala werneckii =
(syn., Cladosporium werneckii)
b. Stenella araguata
(syn., Cladosporium castellani)

B. Cutaneous and corneal phaeohyphomycosis
Keratinized tissues are invaded. Nonliving layers
are generally involved, often exhibiting extensive
tissue destruction.

. Dermatomycoses
a. Alternaria sp.
b. Scytalidium state of Hendersonula
toruloidea
c. Taeniolella stilbospora
2. Mycotic keratitis

Borryodiplodia theobromae

Curvilaria peniculata

C. lunata

C. senegalensis

Drechslera rostraia

Exophiala jeanselmei »

. Rivzoctonia sp.

. Tetraploa sp.

3. Onychomycosis
a. Botryodiplodia theobromae
b. Phyllosticta sp.
¢. Scytalidium state of Hendermnufa

toruloidea

ST R S R S

)

. Subcutancous homycosis

This cterogenous group of diseases that:
typically results from the traumatic implantation
of the etiologic agents. The lesions usually

remain localized with the formation of abscesses.

1. Agents
a. Alternaria alternata
b. Cladosporium bantianum s
(syn., C. trichoides)
. Drechslera spicifera

. E. moniliae

. E. spinifera =

. Phialophora bubakii
. P. parasitica ¢
F. repens

P. richardsiae »
. PEEEas @
Phoma sp.

m. Phoma hibernica
n. Seyralidium lignicola

0. Wangiella dermatitidis

-

;—':F-"'_—-:—"'_-‘ﬂ‘n"-—;ﬂ Cn 0

. Systemic phaechyphomycosis

The infections are often initiated in the lungs
with subsequent dissemination to other organs.
They may have a grave prognosis, especially
mfcctlu:ns involving the bmm
. Agents-.

Ce’adﬂsparfum bantianum
C. cladosporioides -
. Curvularia geniculata
C. pallescens
Drechslera sp.
D. hawaiiensis
D. rostrata
D. spicifera
E. jeanselmei
Mycelia Sterilia
. Mycocentrospora acering

(syn., Cercospora apii sensu Emmons)
. Wangiella dermatiticis o
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Unbudded Yeast Budding Yeast Enlarged Yeast
| = I

or Conidium

rich medium culture,
neutral pH

Sclerotic Cell

—_ ¥
¢ rich medium '\, & — /transient
culture, —

A ¥ acidic culture, ¢
acidic culture, —==== -

neutral pH Bl
zgh-tam;:r::ure Mc2(cde1™),
ress, <[Ca?*] Mc3(cdc2™),
14V
<INH,*, i I

Hf1'8, Hi2'®

Planate Cell §

<[NH,’],
H11'S, Hi2's
prolonged acidic culture,
<[Ca?'], Mc2(cdc1™),

i/ Pseudohyphae Mc3(cdc2'®), wdedcd2®™®

very prolonged acidic culture, /
<[Ca?*], Mc2(cde1®), e standard rich

b s A= j medium culture,
B wdct!cdz“")v s
i S S
A —————— =]
Sclerotic Body i
Flssion —~ Moniliform and True Hypha,
Sclerotic Body Conidiophore and Conidia

Figure 2. Schematic representation of the morphotypes of W. dermatitidis
induced in vitro by various factors. Starting with a polarized budding yeast cell or
conidium, some conditions induce pseudohyphal development because of the lack of
yeast cell separation, while others induce the loss of polarity that lead to transient or
prolonged isotropic development. The latter produces the morphotypes known as
sclerotic cells, planate cells and sclerotic bodies. Return of the isotropic forms to
conditions conducive to normal yeast growth usually leads to polarity
reestablishments that result in moniliform and true hyphal outgrowths.
Blastoconidia are then produced directly from hyphae and phialoconidia and
annelloconidia from conidiophores, both of which can reestablish budding yeast
populations. The morphotypes are not drawn to scale (note the differences in scale
bars): the sclerotic cells and sclerotic bodies are often three to many times larger
than mother yeast cells or conidia and usually have thicker walls enriched with both
melanin and chitin. The ~ in the cell walls indicates chitin. (Modification of Figure
1, ref. Sz 16).
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TABLE 5-48. Mycotic Mycetoma

Colony and M . Phiyslolagic Prafile

Epoclos Graln Histology (H and E) Marmphalogy o Gl G Gal L
Fravdalieschoda  While, saf, Hyallne hyphae, Sem; Rapld-growing; fufty, mouse- 0 + + ') ]
Byl avol o hge swollen celly, fur gray; large 7-um:
lobed, =20 prm; no untceliider conldia on
=2 mm camoni; red dmglo conldiephoro;
border, plnk Block delstolhacio:
podiphany A0-37°C; alse symnomala
In Graphium shafe
Modurello grises  Back saftto ita dotk eamon! In Vary dow-growing leaihary, 4+ - + + i
fimn, avalle edge; polygonal tan-grery, haler dowmy:
labed, <1 cells in perphens; sterilo pyenldia iftuilble
mm cenler hyaline 3 plgmant; 36°C
el
Moduwalla Block fmia 1. Compact type with  Vary slow graving: dowmy, G e + o+ +
mycefomalis Briitle, aval | brownestalning virvaly, emooth or ddgad:
o lobad, cemant crzam-apricol lo ocher,
=2 mm 2 Vesleular typao with dlffugble brown plgman:
beawn coment block sodarolla, <2 mime
only af cdge: rare confdia, phialidos;
swallen colls, <45 Ll
R cenler hyaling
mycolium
Pyrenochoala Same Some grains withawt  Hyalin and beown hyphaa, SIS + % i}
romare witdlclos Pyenloconidia in pyenidia
Acremonium Whita, saf, Mo cement; hyafine  White glabrous colony, kler 0 = + + L]
kiTansa leraguiar, yphae, <4 jame downy; viclel plament
<45 mm swollen calls, diffugble; curved seplate;
<42 pm conidla arangod o3 hoeod
on fmple conldiophos:
anss
Exophialo Block, soft, Hedicold 1o Hew-gravwing: leathary, 0 0 + o+ 0
feanselmal Imegutar 1o sarplginous; conler black, mold, lalar velvely:
vedmlcular, often hadlaw; no reverne Block lonufold
of 0.2 comont; voglou|ar yarzst colls, montiform
1o 0.3 mm cells, <40 pm; cells, kang fubadar
brawn hyphaa phiciidas, 300
Lleplosphaeda Black, saf, Dok, hyphae; Ropld-growing, downy gray;  + 7 + 4 v
sanagalensls Ereguitar, camont n raviersa Block, iato roso
= { mm penphery; cenlar ploment, ditfusitie: block
yalina ascoslirama; <300 jum:
eplate oscaspores, 25
10 pm
Noolesfuding Brovmlsh Polytsedial wiih Slow growing, fal, fodded,
roscty whila, soff, ffamands compact, Bght grndsh
<{ mm emboddad In browin. Mo eenldla, In paar
coment media btock ascastroma
podpharally, Samo form.
vasicles In center

'H, starch Gel, galating G, glucasa; o, goloctoss; L loclase; M, malioss; 5, sucrong,
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-

t ﬁfadu-rﬂ: mpeeizmatis; black, hard, britthe, cemented together, consistency of coal | e

5’:‘6&#& myceiomalis; vesioular, “epen® grain, often with many large cyst-cells

Lepiosphacia senegalmis: black, soft to medium, imegular, cemented

Mead=xlls grices or Pyrewchass mmeor: soft, irmegulan, conter hyaline, neAphers black

} i Q } %Emf-ﬁahjunﬂmd: soft, open center, often filled with neutrophils, elien wormlike !

e

and undulating, black

See e sé,@awm %zb SpRu s

Poudallexcheriy begpdiis very large, soft, lobulated white grains

I.‘\u I..
91“ é?% Acremontiom sp.: white, sofi, small, lnbulated, vermiform ! o

Newtatuding rpatii: white, angulated rpaas, |;||l.'...!.'v:i|:g W0 SeCLinns

Figure 5-11. Myeolic myceloma: Momhology of grains.

. ot /5 196 |
*mw,i/mm?;k i

| 18

@)




TABI.ES-MTaxommvofﬂnAgonhot

Eumycotic Mycetoma
M oMY CO Vet
s wmﬁﬁ%wﬁwﬁﬁaz:)
Order: Spheersaios S Ml croascadles
MMMWW) :

&06 Pseudallescheria
ﬂ“f (saemwmwnr
Series: Profofunicalae

Anamorph genera are given in parentheses. \?_D
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TABLE 548, Mycollc Mycaloma |
Codony ond hictotsopls Py Ch Rl
Loetlet Graln Higology [Hond E)  Mphology 8 ¢H G Gal L M £
%Wﬂh Whie sof,  Hyolns byphoe, Sumc Ropikd-giowing Bufty, mowse- 0+ + V0 0 ¥
bopod el b e Peclan ooy, T gray; Bongs J-pmg I
kord, =20 g ne unkSaliukal CorRHD on i
d =% mm cement rod smpla conboophone: i
beedol, pink bk rc;mhm
pea ey -3 olsr
In Gmmmﬁ—-l
Modweso grisea  Bock, sofl lo Litsho dexdk camant i vmqummy_ + - * + 0D+ -+
firn, ovat fe ega; potygonal ben-grary, Rabid Do,
koo, 21 calls In praripreng geilla prcnlcia; cifulble
i ; cenled hycing pgrent; 3T
FpEEliaT
Modurelia Bock frmie 4 Compoct hps with  Vory 30w Qrowing; domey, 1 = - - + 4 ]
mpeelameali i, ool Beawieslalning wabvaly, Emoath of fdgod,
o babad, et croom-apHksol b oohar;
<2 M 2. Vaslowtar fype with cifusible brown plgmant;
] BEOWTL COMENE tiack scharotia, <2 mim; =
enly of adge o0 conddla, phiolidos: s
gwolen colis, <45 arc
um; gentat fypaling
mycalium a d r
Byronochoaio Lomar Soma groins withaw?  Hyoln ond Biown hypaao. + == + B G - -
ramaial wasiclod Pycnlocanidia In pycnidia
AstErmoaiun wihille, o, Mo cament: byalima  White gloDious coloay, laler O = + 4 [ B 1
ENense lerigraliat, Iyphoa, <4 pm gawryy; viclel plgmant
= 4.5 mim pweollaf Calls, aftuslbdo; curved saplalo;
=12 gm conldha omongad o haod
on dimgte conldiophorn,
G
Exonhlody Eaack, sof, ehzoid 1o Sarwgrawing, healtseny, 4 a - L] o - 4+
feonseimel regubar o sarphginoos canter mtst, batar vobvaly, H
semesulat, wften hillaw: no rovarsn block fondcld | i
of 02 comeend, weskoulor calls, monlionm
1o 0.3 mim calls, <10 pm; cells, long hiiod
beown hyphoo —plalias 30C = e b m k
[optotphaaia Bioch, safl, Back, ypha Ropid-growing, downy grav. + 1 Yoo 3
sanegoiands Inegrtar, cevTrord in revarse olack, rara 1o A
~ 1 mm petipheenys contar pegmient, difslcle; block i
Fryeiing acodipma <300 pm §
sapiote OscouMMes, 25 x 1
10 pm 1
Keolashuding Bigmmish Posyrwscieal wilh Slow growing. fat, falded, A i
[1=11- L R whela, s, Bamaonls compoach, ligh! playish i
=4 embaddod In beown, Ho conddia, s podd i
eamant madlo black oscosroma ] =

pariptwacally, Homo Tarm,
wesiclas In cenlad

8, shoech; Gl gelaling G, glusesa; Gl goioctose; L, bociosa; M, Mt 5, SUCIoM,

¥ el er g Scec/i-sperc e i-}
% s s
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Figure 24-10, Conidiolion of Bopeli
Rraduclion of conidic in the
apox ol Ihe condingenaus

Camens lucida Crowings of conidial developmenl, shawing sequential
o8 conidiopencus calls al 28C, The conidio accumulnled as o wel mass noor the
anmsllicce (Couresy of C K Compbell cnd b2 D Smilh)
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TADLE IT

General Profles of Clinical Cases of Infection by Seedorporium tnfiatim

Case i.'[l_‘.l.i.l‘l}' and
nuinber predispasing fclon Clinical preseintation Therapy emplogeds Crarcorme of infection
1 Farenneral trauma Septc anthris (knec) Mic, Kewo, Flu, AmB Ampuiation; cleared
2 Parenteral truama Sequie artheliis (keee) Mic, Keto, AmB, and debridement  Clenred
3 Tibial fraciure Septic arthrits (knee) Debridement, AmB Cleared
4 Parenteral trsuma Septic methritis (knee) Debeitlement, Amll, Kets, and Mic  Cleared
5 Barentera) trauma Dmmi-nd:ili.-: Debiriclemment Cl=ared
6 Tarcnizral tauima Dateamyelitis Debridement, AmId, Rele Cleared
7 Mulliple fracmres 2nd tauma Osteomyelitis and cellulitis  Debridement, AmB, Heto Cleared
B Sclerodermafikin ulcers Gangrenous gkin ulcers. Debiridement Clearesd
] IV drug abuse Sepdc arthritis (hip) Drzinage, Aml, 5:1C Cleared
10 Fever, chmni= :nugh Du:rlg infection Iimruﬂ:lul-{l:lpf (2x) Clzared
11 Kidmncy transplane Peritonitis AunB, Mic 1¥edl
Adapied [rom Wikon of al¥
=Mle, miconzeale; Kewa, betoconasole; Flu, Muconazole; AmB, amphotericin B,
b X s .
Pseudallescheriasis
TABLE I
Reported Infections Caused by Paedallescheria boydii Yy
(Scodosporium apiospermimn) |
: |
Owtcome of infection
Mumber af - |
Type of infoction cases reported. Resolved  Death®  Persistent Unknown |
Pulmonary |
ealonization 5l 26 14 {2.00 1 2|
fungoma a1 14 5e (25.8) — b |
invasive/ poewmonia |
withaut dissemination 7 5 — 1 — |
with elissemination 18 Fd 16 (83.9) — —
unspedfed? 19 L 6 151.0) 2. ]
Central nervsus system
meningilis 7 1 5(TL4) — 1
brnin absecss 10 5 5 (50.00 — =
Sinusits 13 8 4 {30.8) 1 —
Endacarditis 5 1 A4 (RO = —
Mizcellaneous
artlritizfostearnyclitis ] 17 wen 1 2
keratitis 14 12 - _ 2
wound/soll tasus 13¢ 10 - 1 2
endophthalmitis Gl 3 2 (50,00 — —_
oplical orbit 2 2 - — ——
Totals 205 109 46 (234 ] 40

Mote1 The data in this t2hle were obitained froam references clied in Rippon! aned in Elder and Roberti®as wellas
from other docarmented mse repots published In English language journale S22 Datz froan diverse |

FepaTL ol .uqn-n-q:mi.i. are ot incdisded,
The numbs:r in parenthescs represenls

Hed.

|}r:m deaths unrelnted to celonization by Pt bepdii are not induded.,
Ty adefitional dearhs cansed by subwequent Aspergiliur infedtion are nat included.

¢Tleia categoey includes ihase case reports of celonbeation or fungoma in whicl
lesion is =nciar or missing.

SThis suns icludes 3 single case of chromic prostatitis. i ‘
fﬂln: F“:";“" developed gl'q'-p!npjuhllmlqk sulsequent 1o suceetilul recovery from Preudalioshenia preumonia.

This individual is evunted twice in this table.

b mumber of deaths as a peroentage of the number ol infections |

1 alaba vegarding the trjse of |





