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A Case of Cutaneous Protothecosis

Soo Yuhl Chae, Kyou Chae Lee, Hae Sook Lee, Yong Hyun Jang,
Seok-Jong Lee, Do Won Kim and Weon Ju Lee

Department of Dermatology, Kyungpook National University School of Medicine, Daegu, Korea

Protothecosis is a rare skin infection caused by pathogenic algae of the genus Profotheca, especially
Prototheca wickerhamii. 1t is widely distributed throughout the natural world in tree, river, lake, sewage,
soil, marsh, household waste, etc. A 79-year-old woman presented with ill-defined edematous and
erythematous patches with various sized and shaped deep ulcers on both dorsal hands and left distal
forearm for 1 month. The left forearm was initially injured by scratching due to pruritus and insidiously
aggravated. Biopsy specimen revealed the characteristic morula-like sporangias containing multiple
endospores in the dermis. The GMS and D-PAS stains highlighted the characteristic spores showing
multiple internal septations and some unicellular endospore. P. wickerhamii was isolated in culture and
identified by biochemical studies. Oral itraconazole 200 mg/day administration for 7 weeks resulted in
marked improvement of the skin lesion. [Korean J Med Mycol 2015; 20(1): 13-18]
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TREHISS 5AMZFA Chiorella®t T4} oAl A= 9-olli= P zopffi, P wickerhamii?}
sk 5714, vdEaA el 272 Prototheca 7% %@QU% Q52N P wickerhamii7} 9910] &
of o8 i =i gt A7 a1, Ado] Ahy Fxfol| Al HAIIE, I
Prototheca(P) wickerhamii, P. zopffi, P. stagnora, P, o= IL]—‘?— a9 (66%), TTEAFS (olecranon
ulmea, P. blaschkeae sp. Nov., “L2]3L P. cutis sp. bursitis) (15%), 41 7+ (19%) & TFFs o

Received: December 19, 2014, Revised: December 23, 2014, Accepted: March 3, 2015

TCorresponding author: Weon Ju Lee, Department of Dermatology, Kyungpook National University Hospital, 130, Dongdeok-ro, Jung-gu,
Daegu, 700-721, Korea.
Tel: +82-10-7730-8877, Fax: +82-53-426-0770, e-mail: weonju@knu.ac.kr

Copyright@?2015 by The Korean Society for Medical Mycology (pISSN:1226-4709). All right reserved.

@This is an open-access article distributed under the terms of the Creative Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0/),
which permits unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited. http:/www.ksmm.org

-13-



theteldlzstal Al M202 1S 2015

Fig. 1. (A, B) Ill-defined edematous and erythematous patches with various sized and shaped deep ulcers on both

dorsal hands and left distal forearm. (C) Close up view of the
skin lesion 5 weeks after treatment.
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lesion on the left forearm. (D) Marked improvement of
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oF A G5 £ HS5 Al HEE
ol E}‘%}; =179} woke) :% AFL 77
A7y ErgEet E94 F (Fig 1A, 1B).
O|aHy AA: ¥ 427 2o v 5olrld
sy

HAL A7 AdEE NHARE ESRO] 34 mmbhr,
WBC 17,680/ulo.2 F7F5] 1 om ole] v o
b ol HAL FH XA 5ol &7 gidlth
Mantaux testol] A 5-0] #H-g-0] gll o} =]
2] A18% Tbe PCROIA 44 FelH o], 357]
Ukl 4 QuantiFERON®-TB Gold test (Cellestis
Limited, Australia) A]3Ja}1o} &4 2H1% 9k

el DA A A vl 24
AN Astd o, HEE AR Tujo] wa
ARl Asks, o3 Asks, TMAAMESe] B
HRom, 3] dute] AxA 22 TRe) flEt
o] H&H T EAEC] HEHIUIL, gl
A= WF T4 WA} (endospore) 7t HQ1
Ex7e] Aau) make] EAPG (sporangia)S I

olg 4= ATt (Fig. 2A). ©]e1dt 27 periodic
acid-Schiff with diastase (D-PAS) 4%} Gomori
methenamine-silver (GMS) oA o FE5HA
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Fig. 2. Characteristic sporangias containing endospores (A: H&E stain <400, B: D-PAS stain <400, C: GMS stain
><400).

Fig. 3. (A) White, creamy yeast-like colonies on PDAC media at 30°C 4 days after culture. (B) Lactophenol cotton
blue stain of organisms from the colony on PDAC media showed many characteristic sporangias containing endospores.

WA = A}t (Fig. 2B, 20). T WAEAE ek xAdEC] ERI= ATt

T FEE A7 Potato dextrose agar®l corn meal (Fig. 3B). VITEK 2" (bioMérieux, Marcy I'Etoile,
agar, peptone, tween 802 F 78k 7S 7] o= France) A58} A]2=®l2] YST cardE AH&-3F HA}
31 PDAC W]l 30°CollA] 42wk 5 wja o N Prototheca wickerhamii = ‘53 = 1t} (Fig. 4).
o el o] FAE S oM (Fig 3A), vikE A& 3 AL} 3}= v itraconazole 200 mg
F2hS- lactophenol cotton blue A4S Als)ate] o} A 753 AT Folm A mske] WHe AFEHA
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 care: YST B bor: 243301020 [Expires: ot 1% 2018 1200
Completed: Hb' > 2314 Status:  Final Analysis 1825 hours
99% Probability Prototheca wickerhamii
Selected Organi
ea rgaNISM | snumber: 4502100000201110 Confidence: roaient
SRF
Organism
Analysis Organisms and Tests to Separate:
|Analysis Messages:
Contraindicating Typical Biopattern(s)
Biochemical Details
3 |iysa - |4 [miTa 5  [LeuA + |7 |aRG 10 _[ERYa 12 |oLyta |+
13 |TyrA - |14 |BNAG - |15 |ARBa - |18 |AMYa 19 |dGALa 20 |GENa
21 |deLua |+ [23 |LAca - |24 |mAdGa | |28 |dcELa 27 |Gt 28 [dMALa
29 [draFa |- [30 [NAGA1 - |32 [dmnEa 33 [dMELa 34 [dMLZa 38 [ISBEa
39 [IRHAa - |40 |xLTa - |42 |dsoRa 44 |sAca 45 |URE 46 |AGLU 3
47 laTuRa |- [48 [dTREa + [49 |NO3a - |51 |iARAa 52 |dGATa 53 [esc
54 [IGLTa + [55 |axvLa - |s6 |[LATa - |s8 |acea 59 [CITa 80 |GRTas
61 |IPROa + [62 [2KGa 83 [NAGa 84 [dGNTa
Fig. 4. Biochemical characteristics of Prototheca wickerhamii on VITEK 2%,
3L (Fig. 10), A= T8 67l o] Awtor} Ak o 54 AU
&7e wold % Yk QA g Weo] ol YA v
A VI we S, BFY] EE AE
a =5 B8l s AEVE sl delA A
ol 4 FolA Y AEE Aoyt
ZR2EEIEE Prototheca Fo & 17+3} TR EH7EY 94 A dEdow u
RN =RA WA gYom, Al B Fs P, FE B, AN 2
AE A5 1964d0]] o7} sl Al Ay g FEE UEhd ¢ e, 95 e
3 T2 EHILSO] A dEzion, o= - Ao} e4fe] Sl F-lell Aok
Z7Vel= FAE ®Bolal AV, Prototheca & o] Hzld Aol Frez A HA
ribosomal RNA Aol A Al'eiAgla o2 A= ol 95 9 gt 79 I e s 3k
A z57ol 7m0 3714, HPEA Tl A Ad, A, AFE, AP Y B 230
3L (aerobic, achlorophillic, unicellular algae)= - 2 S o= Ui ey, =
B 2FE deA o gy Bl B 9] 53] ARAelA 2 abgs. A7 A
A AEet M2 0] ergosterol 2 -Ad 0] ¥ o] = 7AdE § glon, gRE oY &
AL, it v Aol A 2 Apekar, Ao 71012, e ®oleA|e] 7] Fo sl ¢
Aol z ghgate] AEsH o i A o] Astg gt WA= Ho
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% anEolA H&E 944 v Uy 5
A} 6~11 pm 2719 WAEAES gt 54
291 Ahan] BokS Kol 3~30 um V]9 &
e AR 5= Qo o)yt &
A GMS DA, Lieb's crystal violet 9418 A]3Y
b o Flo] wEel 4= Qg g AL A
25T~ 37C Atelell A 7H & Afear, W)
Ao ax B¢ S Holn, o] st
o] lactophenol cotton blue@ GA43}H ] AYE A}
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Blastomyces dermatitidis, Cryptococcus neoformans,
Paracoccidioides brasiliensis, Rhinosporidium seeberi,
Coccidiodes immitis ‘52 d2} 78] a3}
. w3 Prowtheca®) TFE F3E 7hHol I
&, AR5 Jh=E ARESto] Fiatel] of
& Astet e vaste] 55 I3 5
AT

ZREHIE Azl 2FE A8 @A
St Hofo] WAl Aol A a4 FAN 7
Ae A HAAE ARE = o, Al
of Wk-g-o] Fo} Auky o 7 amphotericin B 7™
Ul FAPE 7P 9] ARSE TS 18] 3L keto-
conazole, itraconazole, fluconazole, tetracycline<> Ul
i ke Rl ARREL, A8 71T
o tiair= o}z WEkshAl Shiw A ersky.

Y TREHISS =i 3o o
e oA BF 11 FE7E Base] 9l
191X P zopfii7b WiSFH AL, o]€] RS P
wickerhamii7} W] FE ATE, tiF-Eo] b= o4
slglon], ~uzol=Ale] 7] Fol, T Sof
WA et aclo] gl Aol Wkt B4l
F59] jtraconazole® 2| HE AlZF5F o, 9]
A8+ Hel 7% fluconazole X & Er= =4
W per AAR X855 AT B F

g Hge 7R 7] oA dAjel M o)

e ok 2 2

-17 -

—

98]

W

=

10.

11.

W2 5 P ickerhamiiol 2|8l WAYTF LR E

7} 0 % itraconazoled] A& 4 °l X 2gIE

ol Ml =i FER AZEe] Halshs vl

REFERENCES

. Boyd AS, Langley M, King LE. Cutaneous manifes-

tations of prototheca infections. ] Am Acad Dermatol
1995;32:758-764

Tejada E, Parker CM. Cutaneous erythematous
nodular lesion in a crab fisherman. Protothecosis.
Arch Dermatol 1994;130:244-245, 247-248

.Zhang Q, Li L, Yuli K, Zhao Y, Zhu J, Zhu M. A case

of cutaneous protothecosis mimics eczema. Myco-

pathologia 2014

. Pore RS, Barnett EA, Barnes WC, Jr., Walker JD.

Prototheca ecology. Mycopathologia 1983;81:49-62

. Sheikh-Ahmad M, Goldstein S, Potasman 1. Proto-

theca wickerhamii hand infection successfully treated
by itraconazole and voriconazole. J Travel Med 2006;
13:321-323

Torres HA, Bodey GP, Tarrand JJ, Kontoyiannis DP.
Protothecosis in patients with cancer: case series and
literature review. Clin Microbiol Infect 2003;9:786
=792

Lass-Florl C, Mayr A. Human protothecosis. Clin
Microbiol Rev 2007;20:230-242

Davies RR, Spencer H, Wakelin PO. A case of human
protothecosis. Trans R Soc Trop Med Hyg 1964;58:
448-451

. Todd JR, King JW, Oberle A, Matsumoto T, Odaka Y,

Fowler M, et al. Protothecosis: report of a case with
20-year follow-up, and review of previously published
cases. Med Mycol 2012;50:673-689

Kwon-Chung KJ. Phylogenetic spectrum of fungi that
are pathogenic to humans. Clin Infect Dis 1994;19
Suppl 1:S1-7

Chao SC, Hsu MM, Lee JY. Cutaneous protothecosis:
report of five cases. Br J Dermatol 2002;146:688-693



tisteldidstalAl M202 Mi1S 2015

12. Woolrich A, Koestenblatt E, Don P, Szaniawski W.
Cutaneous protothecosis and AIDS. J Am Acad
Dermatol 1994;31:920-924

13. Kim ST, Suh KS, Chae YS, Kim YJ. Successful
treatment with fluconazole of protothecosis developing
at the site of an intralesional corticosteroid injection.
Br J Dermatol 1996;135:803-806

14. Pfaller AA, Dickema DJ. Unusual fungal and pseudo-
fungal infections of humans. J Clin Microbiol 2005;
43:1495-1504

15. Kim JA, Moon SE, Song KY. Two cases of cutaneous
protothecosis: unique histopathological findings with

crystal violet staining and the therapeutic effect of

16.

17.

18.

19.

itraconazole. Ann Dermatol 1997;9:201-207
Kantrow SM, Boyd AS. Protothecosis. Dermatol Clin
2003;21:249-255

Zhang QQ, Li L, Zhu LP, Zhao Y, Wang YR, Zhu JH,
et al. Cutaneous protothecosis in patient with diabetes
mellitus and review of published case reports. Myco-
pathologia 2012;173:163-171

Seok JY, Lee Y, Lee H, Yi SY, Oh HE, Song JS.
Human cutaneous protothecosis: report of a case and
literature review. Korean J Pathol 2013;47:575-578
Moon HS, Lee HK, Park K, Chae JD, Son SJ. A case
of cutaneous protothecosis. Kor J Med Mycol 2007,
12:70-74

-18 -



