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TECHNICAL NOTE

Prophylaxis of fungal infections in transplant patients
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Fungi are an important cause of infection in patients To standardize the use of primary prophylaxis in
undergoing solid organ transplantation and bone marrow transplant patients, we analyzed the literature related to
or hematopoietic stem cell transplantation (BMT/HSCT). the following transplants: liver, kidney, heart, lung, and
The incidence and mortality of fungal infections differ =~ HSCT. The IDSA (Infectious Diseases Society of America)
according to the organ and the time since transplantation. In system was used to determine the levels of evidence.
the first 30 days after transplantation, yeast (primarily
Candida spp.) predominate. After the first month, filamen- Recommendations
tous fungi, such as Aspergillus spp., are the most frequent
agents of infection (1-6).

In BMT/HSCT patients, however, invasive aspergillosis
has two peaks of incidence: one at one month post-
transplantation and another approximately 90 days after
the transplant if the patient develops chronic graft versus

1. Liver transplantation (11,14-20)

Universal prophylaxis: no (CII)
Targeted prophylaxis: yes (Al)
- Fluconazole 400 mg/day for 21 days

host disease (7,8). e Criterion 1 — at least one of the following risk factors:
Among solid organ transplantation, liver and lung fulminant hepatitis, re-transplant requirement, post-tx

transplant have the highest risk for fungal infection due to hemodialysis, or the use of antibodies for rejection

underlying diseases, surgical techniques and the graft itself treatment.

4,9). o Criterion 2 — at least two of the following risk factors:

Antifungal prophylaxis use is well established following

some transplant types, suc.h as BMT/HSCT and liver tonitis (SBP) pre-tx, reoperation, ICU admission in the
(10,11). However, few studies have evaluated heart and 30 days before the tx, or antibiotic use in the 30 days
pancreas transplants. One of the major challenges is the before the tx.

prevention of filamentous fungal infections, especially by
Aspergillus spp., in high-risk patients, such as those who

antibiotic prophylaxis for spontaneous bacterial peri-

have undergone an allogeneic BMT and developed chronic 2. Kidney transplantation
graft versus host disease or undergone a lung transplanta- : i
tion (12,13). There are no studies on prophylaxis.

Prophylaxis is not recommended (DII).

3. Lung transplantation (12,21-24)
Copyright © 2012 CLINICS - 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-

Universal prophylaxis: yes (Al)

commercial use, distribution, and reproduction in any medium, provided the - Inhaled amphotericin B deoxycholate for 3 months
original work is properly cited. (50 mg + 50 ml of distilled water; 10 ml inhalation twice a
No potential conflict of interest was reported. day)
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Table 1 - The incidence and mortality of fungal infections
in patients who received a solid organ transplantation or
BMT/HSCT (1,4).

Transplant Incidence Mortality
Liver 8-15% 50-60%
Lung 15-35% 30-75%
Kidney 3.5-6% NR
Pancreas 9% NR
Heart 2.2% 30%
HSCT 3.9% (Al) 50%

NR: not reported.

Targeted prophylaxis: yes, if the recipient or donor has
airway colonization by Aspergillus spp. pre-tx or post-tx
(associated with amphotericin B inhalation).

First choice*: 400 mg itraconazole orally for 3 months
(BIII)

Second choice: IV voriconazole (6 mg/kg/day) or oral
voriconazole (400 mg/day) for 3 months (CIII)

* Advised serum concentration.

4. Heart transplantation (22)
Prophylaxis not indicated (DII).
5. Hematopoietic stem cell transplant (HSCT)(10,25-28)

Universal prophylaxis: yes (AI)

Fluconazole 400 mg/day IV or oral for 100 days

Targeted prophylaxis: yes, for patients under treatment
for GVHD

First option: amphotericin B deoxycholate 1 mg/kg/day
(or equivalent doses of a lipidic formulation) for 100 days
(C111)

Second option: itraconazole* 400 mg/day, oral for 100
days (CIII)

Third option: EV voriconazole (6 mg/kg/day) or oral
voriconazole (400 mg/day) for 100 days (CIII)

** Advised serum concentration.

Controlled and randomized studies have been registered
with other azoles, but they were not standardized in the
institution or perhaps they are not available in Brazil.

6. Pancreas transplant (29)

Universal prophylaxis: yes (CII)

Fluconazole 400 mg/day IV or VO for 7 days (surgical
prophylaxis)

Targeted prophylaxis: no (DII)
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APPENDIX . i
PROFILAXIA DAS INFECCOES FUNGICAS EM

PACIENTES TRANSPLANTADOS

Os fungos sdo uma importante causa de infeccdo nos
pacientes submetidos a transplante de o6rgdo soélido e
medula 6ssea ou transplante de células tronco hemato-
poiéticas (TMO/TCTH). A incidéncia e a letalidade das
infecgdes fungicas variam, entretanto, de acordo com o tipo
de transplante e do periodo apés o transplante. Nos
primeiros 30 dias ocorre o predominio das leveduras
particurlamente Candida spp. Ap6s o primeiro més pre-
dominam os fungos filamentosos como Aspergillus spp (1-
6). Nos pacientes submetidos a TMO/TCTH, entretanto, a
Aspergilose invasiva apresenta dois picos de incidéncia um
no final do primeiro més e outro aproximadamente 90 dias
depois do transplante caso o paciente desenvolva doenga
do enxerto versus o hospedeiro (7-8). Dentre os trans-
plantes de 6rgado sélidos os que apresentam maior risco
para o desenvolvimento de infecgdes fiingicas sdo o
transplante de figado e de pulmdo, por questdes ligadas
as proprias doencas de base, técnica cirtrgica e enxerto
4,9).
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Tabela 1 - Incidéncia e mortalidade das Infec¢bes Flingicas
na populacdo de pacientes submetidos a transplante de
6rgaos solidos e TMO/TCTH [1,4].

Transplante Incidéncia Mortalidade
Figado 8-15% 50-60%
Pulméao 15-35% 30-75%
Rim 3,5-6% NR
Pancreas 9% NR
Coracao 2,2% 30%
TCTH 3,9% (AIl) 50%

NR: n&o relatado.

O uso de profilaxia antifiingica ja esta bem consolidada
para alguns grupos de transplantes como TMO/TCTH e
transplantes hepaticos (10,11). Contudo, ainda ha uma
escassez de estudo em transplante de coracdo e pancreas.
O grande dilema, entretanto, é a prevencao de infec¢des por
fungos filamentosos em especial Aspergillus spp nos
pacientes de alto risco como transplante de medula 6ssea
alogénico com doenga do enxerto contra o hospedeiro
(DECH) e transplantados de pulmao (12,13).

Com intuito de padronizar o uso de profilaxia primaria
em pacientes transplantados, foi analisada a literatura
referente aos seguintes transplantes: figado, rim, coragao,
pulmdo e TCTH. Para a determinagdo dos niveis de
evidéncia foi utilizado o sistema da IDSA (Infectious
Diseases Society of America).

Recomendacgodes:
1. Transplante de Figado (11,14-20)

Profilaxia universal: ndo (CII)
Profilaxia dirigida: sim (AI)
- Fluconazol 400 mg/dia por 21 dias

e Critério 1 — pelo menos um dos seguintes fatores de
risco: hepatite fulminante, re-transplante, hemodiélise
pos-transplante, uso de anticorpos para tratamento de
rejeigao.

e Critério 2 — pelo menos dois dos seguintes fatores de
risco: uso de antibidtico profildtico para peritonite
bacteriana espontdnea pré-transplante, reoperacao,
admissao em unidade de terapia intensiva nos tltimos
30 dias antes do transplante, antibi6ticos nos dltimos
30 dias antes do transplante.

2. Transplante de Rim

Nao hé estudos sobre profilaxia
Profilaxia nédo indicada (DII)

3. Transplante de Pulmao (12,21-24)

Profilaxia universal: sim (AI)

Anfotericina B deoxicolato via inalatéria, por 3 meses
(50 mg + 50 ml de agua destilada — inalacdo com 10 ml, 2
vezes por dia)

Profilaxia dirigida: sim, se receptor ou doador com
colonizagao das vias aéreas por Aspergillus spp pré-tx ou
pos-tx (associada a anfotericina B inalatéria)

Primeira opgdo: Itraconazol* 400 mg oral por 3 meses
(BIII)
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Segunda opgdo: Voriconazol EV (6 mg/kg/dia)/Oral
(400 mg/dia) por 3 meses (CIII)
*Aconselhadvel dosagem sérica.

4. Transplante de Coracdo (22)
Profilaxia nédo indicada (DII)
5. Transplante de Células Tronco Hematopoéticas (10,25-28)

Profilaxia universal: sim (AI)

Fluconazol 400 mg/dia EV/Oral por 100 dias

Profilaxia dirigida: sim, para pacientes sob tratamento
para DECH.

Primeira opgdo: Anfotericina B deoxicolato 1 mg/kg/dia
(ou doses equivalentes de formulagdes lipidicas) por 100
dias (CIII)
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Segunda opgao: Itraconazol* oral 400 mg/dia por 100 dias
(CIII)

Terceira opgao Voriconazol: EV (6 mg/kg/dia)/Oral
(400 mg/dia) por 100 dias (CIII)

*Aconselhédvel dosagem sérica

Obs. Hd estudos controlados e randomizados com
outros azélicos, porém ndo sdo medicamentos padroni-
zados na instituicdo ou talvez ndo disponiveis no
Brasil.

6. Transplante de Pancreas (29)

Profilaxia universal: sim (CII)

Fluconazol 400 mg/dia EV/VO por 7 dias (profilaxia
cirtrgica)

Profilaxia dirigida: nao (DII)



	Title
	Authors
	Recommendations
	REFERENCES
	Reference 1
	Reference 2
	Reference 3
	Reference 4
	Reference 5
	Reference 6
	Reference 7
	Reference 8
	Reference 9
	Reference 10
	Reference 11
	Reference 12
	Reference 13
	Reference 14
	Reference 15
	Reference 16
	Reference 17
	Table 1
	Reference 18
	Reference 19
	Reference 20
	Reference 21
	Reference 22
	Reference 23
	Reference 24
	Reference 25
	Reference 26
	Reference 27
	Reference 28
	Reference 29
	Profilaxia das Infec&ccedil;&otilde;es f&uacute;ngicas em pacientes transplantados
	Recomenda&ccedil;&otilde;es:
	Table 1


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 30%)
  /CalRGBProfile (None)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.4
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed false
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams false
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments false
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 600
  /ColorImageDepth 8
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /FlateEncode
  /AutoFilterColorImages false
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 600
  /GrayImageDepth 8
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /FlateEncode
  /AutoFilterGrayImages false
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly true
  /PDFXNoTrimBoxError false
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox false
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (Euroscale Coated v2)
  /PDFXOutputConditionIdentifier (FOGRA1)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /DEU <>
    /FRA <>
    /JPN <>
    /PTB <>
    /DAN <>
    /NLD <>
    /ESP <>
    /SUO <>
    /ITA <>
    /NOR <>
    /SVE <>
    /ENU (Settings for the Rampage workflow.)
  >>
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


