Descriptions
of Medical
Fung o

4th Edition

Sarah Kidd, Catriona Halliday
and David Ellis




Descriptions of Medical Fungi
Fourth Edition

) = ) Downloaded from httﬁ)s://cabidi?itall_ib,ra,r .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



) = ) Downloaded from httﬁ)s://cabidi9italljbrar .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



Descriptions of Medical Fungi
Fourth Edition

Sarah Kidd'?3, Catriona Halliday? and David Ellis®
"National Mycology Reference Centre, SA Pathology, Adelaide, South Australia.

2Clinical Mycology Reference Laboratory, Centre for Infectious Diseases and Laboratory
Services, Institute of Clinical Pathology and Medical Research, NSW Health Pathology,
Sydney, Australia.

3School of Biological Sciences, University of Adelaide, Adelaide, Australia.

() CABI

) = ) Downloaded from httﬁ)s://cabidi?itall,ib,ra,r .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



CABI is a trading name of CAB International

CABI CABI
Nosworthy Way 200 Portland Street
Wallingford Boston
Oxfordshire OX10 8DE MA 02114
UK USA
Tel: +44 (0)1491 832111 Tel: +1 (617)682-9015
E-mail: info@cabi.org E-mail: cabi-nao@cabi.org

Website: www.cabi.org

© Sarah Kidd, Catriona Halliday and David Ellis 2023. All rights reserved. No part of this publication may
be reproduced in any form or by any means, electronically, mechanically, by photocopying, recording or
otherwise, without the prior permission of the copyright owners.

The views expressed in this publication are those of the author(s) and do not necessarily represent those of,
and should not be attributed to, CAB International (CABI). Any images, figures and tables not otherwise
attributed are the author(s)’ own. References to internet websites (URLs) were accurate at the time of
writing.

CAB International and, where different, the copyright owner shall not be liable for technical or other errors
or omissions contained herein. The information is supplied without obligation and on the understanding that
any person who acts upon it, or otherwise changes their position in reliance thereon, does so entirely at their
own risk. Information supplied is neither intended nor implied to be a substitute for professional advice. The
reader/user accepts all risks and responsibility for losses, damages, costs and other consequences resulting
directly or indirectly from using this information.

CABI's Terms and Conditions, including its full disclaimer, may be found at https://www.cabi.org/
terms-and-conditions/.

A catalogue record for this book is available from the British Library, London, UK.

ISBN-13: 9781800622326 (hardback)
9781800622333 (ePDF)
9781800622340 (ePub)

DOI: 10.1079/9781800622340.0000
Commissioning Editor: Rebecca Stubbs
Editorial Assistant: Emma McCann

Production Editor: James Bishop

Typeset by Straive, Pondicherry, India
Printed and bound in the UK by Severn, Gloucester

) = ) Downloaded from httﬁ)s://cabidi9italljbrar .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions


http://www.cabi.org
https://www.cabi.org/terms-and-conditions/
https://www.cabi.org/terms-and-conditions/
mailto:cabi-nao@cabi.org
mailto:info@cabi.org

Contents

Preface xi
1. Acremonium 1
2. Acrophialophora fusispora 3
3. Alternaria S
4. Aphanoascus fulvescens 7
5. Apiotrichum 9

5.1. Apiotrichum domesticum (syn. Trichosporon domesticum) 9
5.2. Apiotrichum loubieri (syn. Trichosporon loubieri) 10
5.3. Apiotrichum mycotoxinovorans (syn. Trichosporon mycotoxinovorans) 11
6. Apophysomyces complex 12
6.1. Apophysomyces elegans 12
6.2. Apophysomyces variabilis 13
7. Arthroderma 15
7.1. Arthroderma terrestre (syn. Trichophyton terrestre) 15
7.2. Arthroderma uncinatum (syn. Trichophyton ajelloi) 16
8. Arthrographis kalrae 18
9. Aspergillus 20
9.1. Aspergillus felis 22
9.2. Aspergillus fischeri (syn. Neosartorya fischeri) 23
9.3. Aspergillus flavus 24
9.4. Aspergillus fumigatus 26
9.5. Aspergillus lentulus 27
9.6. Aspergillus nidulans 28
9.7. Aspergillus niger 30
9.8. Aspergillus terreus 31

10. Aureobasidium pullulans 33

11. Basidiobolus ranarum 35

12. Beauveria bassiana 37

13. Bipolaris 39

14. Blastomyces 40

14.1. Blastomyces dermatitidis 41
15. Candida 43
15.1. Candida albicans 46
15.2. Candida auris 47
15.3. Candida bracarensis 49
15.4. Candida dubliniensis 50
15.5. Candida glabrata 51
15.6. Candida haemuloni 52
15.7. Candida inconspicua 54
15.8. Candida metapsilosis 55
15.9. Candida nivariensis 56
15.10. Candida orthopsilosis 57
15.11. Candida parapsilosis 58
15.12. Candida tropicalis 59

) = ) Downloaded from httﬁ)s://cabidi9italljbrar .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



16. Chaetomium 61
17. Chrysosporium 63
17.1. Chrysosporium tropicum 63
18. Cladophialophora 65
18.1. Cladophialophora bantiana 65
18.2. Cladophialophora carrionii 66
19. Cladosporium 68
20. Clavispora lusitaniae (syn. Candida lusitaniae) 70
21. Coccidioides immitis/posadasii 72
22. Colletotrichum coccodes 75
23. Conidiobolus coronatus 77
24. Coniochaeta hoffmannii (syn. Lecythophora hoffmannii; Phialophora hoffmannii) 79
25. Cryptococcus 81
25.1. Cryptococcus gattii complex 82
25.2. Cryptococcus neoformans complex 84
26. Cunninghamella bertholletiae 86
27. Curvularia 88
27.1. Curvularia australiensis (syn. Bipolaris australiensis) 88
27.2. Curvularia hawaiiensis (syn. Bipolaris hawaiiensis) 89
27.3. Curvularia lunata 90
27.4. Curvularia spicifera (syn. Bipolaris spicifera) 91
28. Cutaneotrichosporon 92
28.1. Cutaneotrichosporon cutaneum (syn. Trichosporon cutaneum) 92
28.2. Cutaneotrichosporon dermatis (syn. Trichosporon dermatis) 93
28.3. Cutaneotrichosporon jirovecii (syn. Trichosporon jirovecii) 94
28.4. Cutaneotrichosporon mucoides (syn. Trichosporon mucoides) 95
29. Cyberlindnera fabianii (syn. Candida fabianii) 96
30. Cylindrocarpon 98
31. Debaryomyces hansenii (syn. Candida famata) 99
32. Diutina 101
32.1. Diutina catenulata (syn. Candida catenulaia) 101
32.2. Diutina rugosa (syn. Candida rugosa) 102
33. Drechslera 104
34. Emergomyces 105
35. Epicoccum nigrum 106
36. Epidermophyton floccosum 107
37. Exopbhiala 109
37.1. Exopbhiala dermatitidis 109
37.2. Exophiala jeanselmei complex 110
37.3. Exophiala spinifera complex 112
38. Exserohilum 114
38.1. Exserohilum rostratum 114
39. Fonsecaea complex 116
40. Fusarium 118
40.1. Fusarium chlamydosporum complex 120
40.2. Fusarium dimerum complex 121
40.3. Fusarium fujikuroi complex 122
40.4. Fusarium incarnatum-equiseti complex 122
40.5. Fusarium oxysporum complex 123
40.6. Fusarium solani complex 124
41. Geotrichum candidum (syn. Dipodascus geotrichum, Galactomyces candidus) 126
42. Gliocladium 128
[ Vi Contents

Downloaded from htt?S:é/ICr?ﬁi di
e ps.

Subject to the CABI Digital Library Terms & Conditions, availabl

9

tallibrary.org by Ivanov Ivan, on 11/04/24.
cabidigitallibrary.org/terms-and-conditions



43. Graphium 129

44. Histoplasma capsulatum complex 130
45. Hortaea werneckii 132
46. Kluyveromyces marxianus (syn. Candida kefyr; Candida pseudotropicalis) 134
47. Lasiodiplodia theobromae (syn. Botryodiplodia theobromae) 136
48. Lichtheimia corymbifera (syn. Mycocladus corymbifera; Absidia corymbifera) 138
49. Lodderomyces elongisporus 140
50. Lomentospora prolificans (syn. Scedosporium prolificans) 142
51. Lophophyton gallinae (syn. Microsporum gallinae) 144
52. Madurella complex 146
52.1. Madurella mycetomatis 146
53. Magnusiomyces 148
53.1. Magnusiomyces capitatus (syn. Saprochaete capitata; Geotrichum capitatum) 148
53.2. Magnusiomyces clavatus (syn. Saprochaete clavata; Geotrichum clavatum) 149
54. Malassezia 151
55. Malbranchea pulchella 154
56. Marquandomyces marquandii (syn. Paecilomyces marquandii) 156
57. Meyerozyma guilliermondii (syn. Candida guilliermondii) 158
58. Microsphaeropsis arundinis 160
59. Microsporum 162
59.1. Microsporum audouinii 162
59.2. Microsporum canis 164
59.3. Microsporum ferrugineum 167
60. Mortierella wolfii 168
61. Mucor 170
61.1. Mucor amphibiorum 171
61.2. Mucor circinelloides 172
61.3. Mucor indicus 173
61.4. Mucor irregularis (syn. Rhizomucor variabilis) 174
61.5. Mucor ramosissimus 174
62. Myrmecridium schulzeri (syn. Ramichloridium schulzeri) 175
63. Naganishia albida (syn. Cryptococcus albidus) 177
64. Nannizzia 179
64.1. Nannizzia fulva (syn. Microsporum fulvum) 179
64.2. Nannizzia gypsea (syn. Microsporum gypseum) 180
64.3. Nannizzia nana (syn. Microsporum nanum) 181
64.4. Nannizzia persicolor (syn. Microsporum persicolor) 183
65. Neoscytalidium dimidiatum (syn. Hendersonula toruloidea) 184
66. Ochroconis 186
67. Onychocola canadensis 187
68. Paecilomyces variotii 188
69. Papiliotrema laurentii (syn. Cryptococcus laurentii) 190
70. Paracoccidioides brasiliensis/lutzii 192
71. Paraphyton cookei (syn. Microsporum cookei) 194
72. Penicillium 196
73. Phaeoacremonium parasiticum (syn. Phialophora parasiticum) 199
74. Phialophora verrucosa 201
75. Phoma 203
76. Pichia 205
76.1. Pichia kudriavzevii (syn. Candida krusei) 205
76.2. Pichia norvegensis (syn. Candida norvegensis) 206
77. Pleurostoma richardsiae (syn. Pleurostomophora richardsiae; Phialophora richardsiae) 208
Contents vii ]

) = ) Downloaded from httﬁ)s://cabidi9italljbrar .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



78. Pneumocystis jirovecii 210

79. Prototheca 212
80. Pseudopithomyces chartarum (syn. Pithomyces chartarum) 214
81. Purpureocillium lilacinum (syn. Paecilomyces lilacinus) 216
82. Quambalaria cyanescens (syn. Sporothrix cyanescens) 218
83. Rhinocladiella 220
83.1. Rhinocladiella atrovirens 220
83.2. Rhinocladiella mackenziei 221

84. Rhizomucor 222
84.1. Rhizomucor miehei 222
84.2. Rhizomucor pusillus 223

85. Rhizopus 225
85.1. Rhizopus arrbizus (syn. Rhizopus oryzae) 225
85.2. Rhizopus microsporus 227

86. Rhodotorula 229
86.1. Rhodotorula glutinis 229
86.2. Rhodotorula mucilaginosa (syn. Rhodotorula rubra) 230

87. Saccharomyces cerevisiae 232
88. Saksenaea vasiformis complex 234
88.1. Saksenaea vasiformis 234

89. Sarocladium 237
89.1. Sarocladium strictum (syn. Acremonium strictum) 237

90. Scedosporium 239
90.1. Scedosporium apiospermum 239
90.2. Scedosporium aurantiacum 241
90.3. Scedosporium boydii (syn. Pseudallescheria boydii) 242

91. Schizophyllum commune 244
92. Scopulariopsis 246
93. Sepedonium 248
94. Sporothrix schenckii complex 249
94.1. Sporothrix schenckii 249

95. Stemphylium 251
96. Syncephalastrum racemosum 252
97. Talaromyces marneffei (syn. Penicillium marneffei) 254
98. Torulaspora delbrueckii (syn. Candida colliculosa) 256
99. Trematosphaeria grisea (syn. Madurella grisea) 258
100. Trichoderma 259
101. Trichophyton 261
101.1. Trichophyton concentricum 261
101.2. Trichophyton equinum 263
101.3. Trichophyton erinacei 264
101.4. Trichophyton interdigitale 266
101.5. Trichophyton mentagrophytes 269
101.6. Trichophyton quinkeanum 271
101.7. Trichophyton rubrum 273
101.8. Trichophyton schoenleinii 275
101.9. Trichophyton soudanense 276
101.10. Trichophyton tonsurans 277
101.11. Trichophyton verrucosum 279
101.12. Trichophyton violaceum 282
102. Trichosporon 283
102.1. Trichosporon asabii 284

[ viii Contents

) = ) Downloaded from httﬁ)s://cabidi9italljbrar .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



102.2. Trichosporon asteroides 285

102.3. Trichosporon inkin 285
102.4. Trichosporon ovoides 287
103. Trichothecium roseum 288
104. Ulocladium 290
105. Veronaea botryosa 292
106. Verruconis gallopava (syn. Ochroconis gallopava) 294
107. Verticillium 296
108. Wickerhamomyces anomalus (syn. Candida pelliculosa) 297
109. Yarrowia lipolytica (syn. Candida lipolytica) 299
110. Microscopy stains and techniques 301
110.1. KOH with Calcofluor white or Blankophor BA 301
110.2. KOH with Chlorazol Black 302
110.3. India ink mounts 302
110.4. Lactophenol cotton blue (LPCB) 302
110.5. Microscopic mounts and squash preparations 302
110.6. Cellotape flag preparations 303
110.7. Slide culture preparations 303
111. Specialised culture media 305
111.1. Bird seed agar 305
111.2. Bromocresol purple milk solids glucose agar (BCP) 305
111.3. Creatinine dextrose bromothymol blue thymine (CDBT) agar 305
111.4. Canavanine glycine bromothymol blue (CGB) agar 306
111.5. Cornmeal agar 306
111.6. Cornmeal glucose sucrose yeast extract agar 306
111.7. Czapek dox agar 306
111.8. Modified Dixon’s agar 306
111.9. Hair perforation test for dermatophytes 307
111.10. Lactritmel agar 307
111.11. Littman oxgall agar 307
111.12. Malt extract agar 307
111.13. 1% Peptone agar 307
111.14. Potato dextrose agar 308
111.15. Rice grain slopes 308
111.16. Sabouraud’s dextrose agar (SDA) with cycloheximide (0.05%),
chloramphenicol, gentamicin and yeast extract 308
111.17. Sabouraud’s dextrose agar with chloramphenicol and gentamicin 308
111.18. Sabouraud’s dextrose agar with 5% NaCl 308
111.19. Tap water agar 309
111.20. Urea agar slopes with 0.5% glucose 309
111.21. Vitamin Free Agar (Trichophyton Agar No. 1) 309
Glossary 311
References 321
Index 345
Contents iX ]

) = ) Downloaded from httﬁ)s://cabidi9italljbrar .org by Ivanov lvan, on 11/04/24.
Subject to the CABI Digital Library Terms & Conditions, available at https://cabidigitallibrary.org/terms-and-conditions



	Cover
	Copyright
	Contents
	1 Acremonium Link ex Fries
	2 Acrophialophora fusispora (S.B. Saksena) Samson
	3﻿ Alternaria Nees ex Fries
	4 Aphanoascus fulvescens (Cooke) Apinis
	5 Apiotrichum Stautz
	6﻿ Apophysomyces complex
	7 Arthroderma Curr.
	8 Arthrographis kalrae (Tewari & Macpherson) Sigler & Carmichael
	9 Aspergillus Micheli ex Link
	10 Aureobasidium pullulans (de Bary) Arnaud
	11 Basidiobolus ranarum Eidem
	12 Beauveria bassiana (Balsamo) Vuillemin
	13 Bipolaris Shoemaker
	14 Blastomyces Gilchrist & Stokes
	15 Candida Berkhout
	16﻿ Chaetomium Kunze ex Fries
	17﻿ Chrysosporium Corda
	18﻿ Cladophialophora Borelli
	19﻿ Cladosporium Link ex Fries
	20﻿ Clavispora lusitaniae Rodr. Mir.
	21﻿ Coccidioides immitis/posadasii complex
	22﻿ Colletotrichum coccodes (Wallroth) S. Hughes
	23﻿ Conidiobolus coronatus (Costantin) Batko
	24﻿ Coniochaeta hoffmannii (J.F.H. Beyma) Z.U. Khan, Gene & Guarro
	25﻿ Cryptococcus Vuill.
	26﻿ Cunninghamella bertholletiae Stadel
	27﻿ Curvularia Boedijn
	28﻿ Cutaneotrichosporon Liu et al.
	29﻿﻿ Cyberlindnera fabianii (Wick.) Minter
	30﻿ Cylindrocarpon Wollenw.
	31 Debaryomyces hansenii (Zopf) Lodder & Kreger-van Rij.
	32 Diutina Khunnamw. et al.
	33 Drechslera Ito
	34 Emergomyces Dukik, Sigler & de Hoog
	35 Epicoccum nigrum Link
	36 Epidermophyton floccosum (Harz) Langeron & Milochevitch
	37 Exophiala J.W. Carmich.
	38 Exserohilum Leonard and Suggs
	39 Fonsecaea complex
	40﻿ Fusarium Link ex Fries
	41 Geotrichum candidum Link
	42 Gliocladium Corda
	43 Graphium Corda
	44 Histoplasma capsulatum complex
	45﻿ Hortaea werneckii (Horta) Nishimura & Miyaji
	46 Kluyveromyces marxianus (Hansen) van der Walt
	47 Lasiodiplodia theobromae (Pat.) Griffon & Maublanc
	48 Lichtheimia corymbifera (Cohn) Vuill.
	49 Lodderomyces elongisporus (Recca & Mrak) van der Walt
	50 Lomentospora prolificans (Hennebert & Desai)
	51﻿ Lophophyton gallinae (Ajello) Graser & de Hoog
	52 Madurella complex
	53﻿ Magnusiomyces Zender
	54﻿ Malassezia Baillon
	55 Malbranchea pulchella Sacc. & Penz.
	56﻿ Marquandomyces marquandii (Massee) Samson, Houbraken & Luangsa-ard
	57﻿ Meyerozyma guilliermondii (Wick.) Kurtzman & M. Suzuki
	58 Microsphaeropsis arundinis (S. Ahmad) B. Sutton
	59﻿ Microsporum Gruby
	60﻿ Mortierella wolfii Mehrotra & Baijalm
	61﻿ Mucor Micheli ex Staint-Amans
	62 Myrmecridium schulzeri (Sacc.) Arzanlou et al.
	63 Naganishia albida (Saito) X.Z. Liu et al.
	64﻿ Nannizzia Stockdale
	65﻿ Neoscytalidium dimidiatum (Penzig) Crous & Slippers
	66﻿ Ochroconis de Hoog and Arx
	67﻿ Onychocola canadensis Sigler
	68﻿ Paecilomyces variotii Bain
	69﻿ Papiliotrema laurentii (Kufferath) X.Z. Liu et al.
	70﻿ Paracoccidioides brasiliensis/lutzii complex
	71 Paraphyton cookei (Ajello) Y. Graser, Dukik & de Hoog
	72﻿ Penicillium Link: Fries
	73 Phaeoacremonium parasiticum (Ajello et al.) W. Gams et al.
	74﻿ Phialophora verrucosa Medlar
	75﻿ Phoma Saccardo
	76﻿ Pichia E.C. Hansen
	77﻿ Pleurostoma richardsiae (Nannf.) Reblova & Jaklitsch
	78﻿ Pneumocystis jirovecii Frenkel
	79﻿ Prototheca Kruger
	80﻿ Pseudopithomyces chartarum (Berk. & M.A. Curtis) Jun F. Li, Ariyaw. & K.D. Hyde
	81﻿﻿ Purpureocillium lilacinum (Thom) Luangsa-ard et al.
	82 Quambalaria cyanescens (de Hoog & de Vries) de Beer et al.
	83﻿ Rhinocladiella Nannfeldt
	84﻿ Rhizomucor Lucet & Costantin
	85﻿ Rhizopus Ehrenberg ex Corda.
	86﻿ Rhodotorula Harrison
	87﻿ Saccharomyces cerevisiae Meyen ex Hansen
	88﻿ Saksenaea vasiformis complex
	89 Sarocladium W. Gams & D. Hawksw.
	90 Scedosporium Sacc. ex Castell. & Chalm.
	91﻿﻿ Schizophyllum commune Fries
	92 Scopulariopsis Bain
	93 Sepedonium Link ex Greville
	94﻿ Sporothrix schenckii complex
	95﻿ Stemphylium Wallroth
	96﻿ Syncephalastrum racemosum Cohn
	97 Talaromyces marneffei (Segretain et al.) Samson et al.
	98﻿ Torulaspora delbrueckii (Linder) Linder.
	99﻿ Trematosphaeria grisea (MacKinnon et al.) S.A. Ahmed et al.
	100﻿ Trichoderma Persoon ex Grey
	101﻿﻿ Trichophyton Malmsten
	102﻿ Trichosporon Behrend
	103﻿ Trichothecium roseum (Persoon) Link
	104﻿﻿ Ulocladium Preuss
	105﻿﻿ Veronaea botryosa Ciferri & Montemartini
	106 Verruconis gallopava (W.B. Cooke) Samerpitak & de Hoog
	107﻿﻿ Verticillium Nees ex Link
	108﻿﻿ Wickerhamomyces anomalus (E.C. Hansen) Kurtzman et al.
	109﻿ ﻿ Yarrowia lipolytica (Wickerham et al.) van der Walt & von Arx.
	110﻿ Microscopy stains and techniques
	111﻿﻿ Specialised culture media
	Glossary
	References
	Index
	Back Cover

