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Summary

/..,“Transfusmn assocnated graft- -versus-host disease (TA-

" 'GvHD) isin most cases refractory to rmmunosuppressrve

' therapy and fatal because of severe. bone marrow apla-

~ sia. Mucormycosis is:a rare invasive fungal infection, but
it has clmrcal importance because of its often delayed di-
~ agnosis and high mortality. Invasive mucomycosis is fre-
quently associated with diabetes mellitus, neutropenia,
severe immunodeficiencies following steroid therapy,
organ transplantation, cytotoxic chemotherapy, and
AIDS. We present a case of lethal rhino-orbito-cerebral
mucormycosis after TA-GVHD in an initially healthy pa-
tient.

Introduction

Transfusion-associated graft-versus-host disease (TA-GVHD)
may occur when viable donor. T lymphocytes from transfused
blood products engraft in a severely immunocompromised re-
cipient [1]. However TA- GvHD has even been reported in im-
munocompetent patients following the transfusion of cellular

@ 2003 S. Karger GmbH, Freiburg

KARGER

Fax +49 761 4 5207 14
Informationt Karger.de

Accessihic onfine at:
wwn_karger.eam tmh

Schliisselworter
Transfusionsassoziierte Graft-versus-Host-Erkrankung -
Transfusion unbestrahlten Vollbluts'- Mukor-Mykose

Zusammenfassung

Die transfusronsassoznerte Graft versus-Host-Erkrankung

(TA- GVHD) ist in den melsten Fallen refraktar gegeniber-
einer |mmunsuppreswen Theraple und von fatalem Aus— o
gang wegen der schwerwiegenden Knochenmarkaplasre
Die Mukor-Mykose ist eine seltene invasive lnfektlon,:
aber sie hat eine klinische Bedeutung wegen der oft ver-
spateten Diagnosestellung und hohen Mortalitat. Die in-
vasive Mukor-Mykose tritt insbesondere auf bei Diabsetes
mellitus, Neutropenie, ernsthaften Immundefizienzen
nach Steroid-Therapie, Organtransplantationen, zytotoxi-
scher Chemotherapie und AIDS. In diesem Artike! wird
ein Fall von letaler rhinoorbitozerebraler Mukor-Mykose
nach TA-GvHD bei einem initial gesunden Patienten vor-
gestellt.

blood products from close relatives or random donors with
similar HLA antigens. especially when the donor is homozy-
gous for an HLA haplotype [2-].

Mucormycosis is a rare invasive opportunistic infection caused
by fungi of the order Mucorales. family Mucoraceae. which in-
cludes the genera Absidia, Mucor, Rhizomucor, and Rhizopus.
Invasive mucormycosis is particularly associated with diabetes
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Fig. 1. Fluid and air
density the paranasal
sinuses extending Lo
the nasal cavity.

melhlus and profound immunodeficiencies [3]. Mucormycosis
of the central nervous system occurs as a consequence of pen-
etrating growth of the fungus from its initial site of invasion in
the nose or paranasal sinuses through the adjacent bones into
the orbita and brain [6]. Once the infection has reached the
orbita or the brain, the outcome of rhino-cerebral mucormy-
cosis is mostly fatal [7]. We present a case of rhino-orbito-
cerebral mucormycosis following long-term neutropenia due
to TA-GvHD.

- Case Report

A 30-year-old woman without previous medical illness had undergone ur-
gent abdominal laparotomy for ruptured LC[O[)]C pregnancy. During the
operation. 2 U of ABO/Rhesus-compatible non-irradiated fresh whole

‘blood had been transfused from her brother and brother's son. Five days
after surgery the patient developed fever and was transferred to our hos-
pital on the L1th day because of continuous fever. skin rash.and detefio-

“”r(mmy condmon At admission lhe blood pressure was. L13/85 mm-Hge
'pulsr: 86/min. A\mar temperature 39 ° °C, and breath rate 36/min: A .non- .

1tchmo conﬂucnt erythema t‘(tundmu ovcr thc cnme trunk and c\trerm-
Ties was noted.

Laboratory. data at admission revealed a \\‘hité cell count of 1.8 G/l. he-

moglobin level of 98 g/l. platelet count of 208 G/l lactate dehvdrogenase -

level of 2.314 U/, total bilirubin of 3.8 mg/dl. aspartate aminotransferase
level of 336 U/l. and alanine aminotransferase level of 1,103 U/L. Erythro-
cyle sedimentation rate was 30 mm/h. Prothrombin time was 18.2 s. partial
thromboplastin time 34.5 s. and international normalized ratio 1.63. Direct
Coombs test was negative. haptoglobulin was within normal limits. and D-
dimers were high (830 ng/ml; N 0.0-0.5 pig/mi). Blood urea nitrogen. crea-
tinine and electrolytes were within normal limits. Serologic tests for he-
patitis, other viral inlections, and antinuclear antibodies were negative.
The blood smear revealed target cell. macrocytosis. fragmented erythro-
cytes. giant platelets, 12% granulocytes. 68% lvmphocytes. and 20%
monocytes. Abdominal and pelvie ultrasonographic examinations were
normal.

A painful ervthema on the palms and soles occurred the following day.
Bone marrow biopsy revealed severe aplasia. The patient remained
febrile despite a broad antimicrobial regimen. The skin rash progressed.
the patient became lethargic and confused and developed jaundice. A
skin biopsy revealed hyperkeratosis. parakeratosis. few apoprotic bodies.
and lymphocyte infiltrates suggestive of a grade-1 GvHD: no evidence of
male origin (Y-chromosome) of the infiltrating lymphoceytes could be de-
“tected. We diagnosed a TA-GvHD as a consequence of the transfusion of
non-irradiated {resh whole blood and proceeded with the immediate ad-
ministration of methyl prednisolone 1000 me day. After 3 days the pa-
tient had become afebrile. the liver function improved. skin rash de-

Mucormyeosis in Transfusion-Associated
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Fig. 2. Oral. nasal
and palatal black
necrotic lesions
increasing gradually.

creased. and leukocytes and platelets had returned to normal levels. thus
the steroid therapy was tapered off.

One week later oral. pafatal and nasal black necrosis became apparent,
and biopsies were performed. Microbiological analysis revealed broad,
non-septate hyphae consistent with mucormycosis. Culture results were
later known to be positive for mucormycosis. The patient complained of a
rapid loss of vision on the right eye. and a bilateral proptosis developed
within 2 days. CT images revealed fluid and air throughout the paranasal
sinuses extending to the nasal cavity (fig. 1). Additionally, in post-contrast
study the orbitas and cavernous sinuses appeared invaded and pathologic
enhancement was detected in the nasopharyngeal soft tissues. Magnetic
resonance imaging of the brain. paranasal sinuses and orbitas displayed
opacification of the maxillar and ethmoid sinuses. nasal cavities and cav-
ernous sinuses consistent with a pansinusitis; dnd ‘an-enhancement Within
the orbitas suggestive of a retrobulbar edema: An invasive mucormycosis
was diagnosed and liposomal amphotmun B therapy (5 mg/kg/day) was

. initiated. Despm almhmml thumpw the black necrotic ksmns gradually

increased (fig. ). In ‘view of the rapxd cli mLal deteuorauon a surgical in-

tervention was not undertaken and-the patiént died 26 days aftér admis-
sion.

Discussion

TA-GvHD is characterized by fever, skin rash, diarrhea, he-
patitis and bone marrow aplasia, does not respond well to im-
munosuppressive therapy, and is therefore most often fatal
[10]. Although rare, TA-GVHD may occur in immunocompe-
tent patients who inadvertedly receive donor Iymphoid cells
through non-irradiated blood products or from passenger lym-
phocytes in organ allografts. The recipients” marrow is typical-
ly targeted by T cells of donor origin [11]. Mucormycosis has
been associated with numerous predisposing clinical factors,
including diabetes. diabetic ketoacidosis. neutropenia. uremia.
severe malnutrition. leukemia. l_\»’mplioma. organ transplanta-
tion. acquired immunodeficiency syndrome as well as steroid
and immunosuppressive therapy [3-9]. In the case presented
here neutropenia due to bone marrow aplasia, prolonged
treatment with broad-spectrum antibiotics. and steroid thera-
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py must be considered as predisposing factors for the rapid
progression of mucor infection. Furthermore. neutrophils are
the primary defense against fungal infections. and as such neu-
tropenia is bound to further increase the risk of mucormycosis
[5].

While the CT scan revealed sinus involvement resembling be-
nign mucosal thickening. bone destruction is usually a late
finding [12]. The MRI is especially bseful for evaluating the in-
traorbital and intracranial infiltratipns as seen in mucormyco-
sis [13]. In our patient. we revealed rhino-orbito-cerebral in-
vasion of mucormycosis by MRI and CT.

For invasive mucormvcosis amphotericin B is the standard
therapy. Doses typically range from 1.0 to 1.5 mg'kg/day for
most patients. There are some data indicating that lipid-based
amphotericin B preparations are also effective in doses of
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3-10 mg/ke daily. In gg‘.neral. antimicrobial therapy is followed
by repeated surgery. removing devitalized tissue [3]. Unfortu-
nately the patients” deleterious condition did not allow for sur-
gical interventions.

This case report shows the importance of standardized trans-
fusion medicine procedures. which should avoid transfusion of
blood products of closely related relatives unless irradiated
with no less than 25 Gy or for transplantation purposes. Addi-
tionally. mucormycosis should be kept in mind when immuno-
suppressed patients are diagnosed with refractory sinusitis.
The management of invasive mucormycosis dcpe'nds on an
early diagnosis, control of underlyving diseases. treatment with
svstemic antifungal agents. and if possible the removal of
necrotic lissue.

1 Wagner FF. Flegel WA: Trans(usion-associated
erafi-versus-host disease: risk due to homozygous
haplotypes. Transfusion 1995:35:284-291.

Ayha R, Douglas G. Watson HG: Trans(usion asso-
ciated graft versus-host disease in an immunocom-
petent individual following coronary artery bypass
erafting. Heart 1998:80:299-300.

Juji T, Takahashi K. Shibata Y. Ide H. Sakakibara
T. Ino T. Mori S: Post-transfusion grafi-versus-host
disease in immunocompetent patients after cardiac

“surgery in Japan. N Eng ] Med 1989:321:356. *

4 Takahashi K. Juji T. Miyazaki H: Post-transfusion

eraft-versus-host disease occuring in non-immuno-
suppressed patients in Japan. Transfus Sci 1991:12:

12

25

o

o

Sugar AM: Agents of mucormycosis and related
species: in Mandell GL. Beanett JE. Dolin R (eds):
Principles and Practice of Infectious Discases. New
York. Churchill Livingstone. 2000, pp 2685-2695.

i Berthier M. Palmieri O. Lylvk P Leiguarda R:
Rhino-orbital phycomyeosis complicated by cere-
bral abscess. Neuroradiology 1982:22:221-224.
Ruoppi P. Dietz A. Nikanne E. Seppa J. Markan-
ken H. Nuutinen J: Paranasal sinus mucormycosis:

~

a report of two cases. Acta Otalaryngol 2001:121:

. -948-952. B

Parfrev NA: Improved diagnosis and prognosis of
mucormycosis: A clinicopathologic study of 33
cases. Medicine (Baltimore) 198n:63:113~123.

o

1

Anderson KC. Weinstein HJ: Transfusion-associat-
ed graft-versus-host discase. N Eng J Med 1990:323:
315-321.

I'1 Sakakibara T. Juji T: Post-transfusion graft-versus-
host discase alier open heart surgery. Lancet 1986:
i:1099.

12 Gamba JL. Woodruff WW, Djang
Craniofacial mucormycosis: asse
Radiology 1986:160:207-212.

13 Feele:\' MA. Righi PD. Davis TE. Greist A: Mu-

cormycosis of the paranasal sinuses and septum.

Otolaryngol Head Neck Sur 1999:120:750.

WT, Yeates AE:
sment with CT.

o

281-289.

60,

2354 Transfus Med Hemother 2005:32:252-254

Avdogdu I Sari R, Mizrak B: Case report.
* Rhinoeerebral’ zygomvcosis. Mycoses 2001459~

BayindirAvdogdu Bayindir Kaya Kuzucu/
Alkan/Ersoy



T R I T T T T T o B

TR SR
N 32|5|05
3 ot Qnin© * October 2005 ISSN 1660-3796
\\‘,\E\E\ eSS X , 2005:32:241-283 EI385F
ot Y > O ot S :
Qub get

From the Contents

Review Article

245 Characterization of Prion Removal Devices for Biocod Products

Case Report -

252 Rhino-Orbito-Cerebral Mucormycosis in Transfusion-Asscciated
Graft-versus-Host Disease: Case Report

Letters to the Editors

255 Collection and Storage of Leukocyte-Deplete'd Whole Blcod in
Autologous Blood Predeposit in Elective Surgery Programs

258 Pathogen Inactivation of Cellular Blood Products - Still Plenty of Reason
to Be Careful

Abstracts

261 13. Jahrestagung der Deutschen Gesellschaft fiir Immungenetilk e.V.,
15.-17. September 2005, Hamburg

Congress Report

272 4. Marburger Transfusionsgespréche, February 1 1-12, 20058

Society Bulletins

274 Statement of the Section ‘Transplantation and Cellular Therapy’ of the DGTI
from August 15, 2005: Extraction and Long Time Storage of Autologous and
Allogenous Stem Cells Samples from Cord Blood - Indications and Limits

S. Karger _
Medical and Scientific Offizielles Organ der .
Publishers Deutschen Gesellschaft fir

Basel - Freihurg

Paris - London

New York - Bangalore
Bangkok - Singapore

Transfusionsmedizin und
Immunhéamatologie

TN



