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ABSTRACT
Use of various induction regimens, of novel immunosuppressive agents, and of newer prophylactic
strategies continues to change the pattern of infections among solid organ transplant (SOT)
recipients. Although invasive fungal infections (IFIs) occur at a lower incidence than bacterial and
viral infections in this population, they remain a major cause of morbidity and mortality worldwide.
In March 2008, a panel of Italian experts on fungal infections and organ transplantation convened
in Castel Gandolfo (Rome) to develop consensus guidelines for the diagnosis, prevention, and
treatment of IFIs among SOT recipients. We discussed the definitions, microbiological and
radiological diagnoses, prophylaxis, empirical treatment, and therapy of established disease.
Throughout the consensus document, recommendations as clinical guidelines were rated according
to the standard scoring system of the Infectious Diseases Society of America and the United Stated
Public Health Service.

USE of induction regimens, of novel immunosuppressive
agents, and of newer prophylactic strategies continues

to change the pattern of infections among solid organ
transplant (SOT) recipients.1,2 Despite showing lower inci-
dence than bacterial and viral infections, invasive fungal
infections (IFIs) remain a major cause of morbidity and
mortality in this population worldwide.3 Fungal infections
among the various types of solid organ transplantation show
different incidences, underlying pathogenic mechanisms,
and modes of clinical presentation. Two genera, Aspergillus
and Candida, are responsible for the vast majority of fungal
infections in SOT recipients. They account for more than
80% of IFIs, which typically occur within the first month
after transplantation.1,2 Recent epidemiological studies
have suggested the emergence of resistant strains of Can-
dida as well as mycelial fungi other than Aspergillus to
produce infections in these patients.4,5 Guidelines for the
prevention and treatment have been published by the
American Society of Transplantation (AST) and more
recently by the Infectious Diseases Society of America
(IDSA).6–11 However, the management of fungal infections
varies widely among transplantation centers. Large multi-
center randomized controlled trials have not yet been
performed to evaluate risk factors, diagnoses, prophylaxis,
and treatment strategies for fungal infections among SOT
recipients. Consequently, there is no uniform consensus
regarding these facets. Clinical practice has evolved mainly
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Donor-derived fungal infections can be associated with
serious complications in transplant recipients. Most
cases of donor-derived candidiasis have occurred in
kidney transplant recipients in whom contaminated
preservation fluid is a commonly proposed source.
Donors with cryptococcal disease, including those
with unrecognized cryptococcal meningoencephalitis
may transmit the infection with the allograft. Ac-
tive histoplasmosis or undiagnosed and presumably
asymptomatic infection in the donor that had not re-
solved by the time of death can result in donor-derived
histoplasmosis in the recipient. Potential donors from
an endemic area with either active or occult infection
can also transmit coccidioidomycosis. Rare instances
of aspergillosis and other mycoses, including agents of
mucormycosis may also be transmitted from infected
donors. Appropriate diagnostic evaluation and prompt
initiation of appropriate antifungal therapy are war-
ranted if donor-derived fungal infections are a consid-
eration. This document discusses the characteristics,
evaluation and approach to the management of donor-
derived fungal infections in organ transplant recipients.

Key words Candida, coccidioidomycosis, cryptococco-
sis, donor transmission, fungal infections, histoplas-
mosis, transplant
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Background

Donor-derived fungal infections are a rare but significant
complication in transplant recipients (1–3). The existence
of a transmissible infection in the donor and the risk posed
by such transmissions often remains unrecognized at the
time of recovery of organs. The goals of the American Soci-
ety of Transplantation, Infectious Diseases Community of
Practice’s initiative on donor-derived fungal infections are
to provide guidance on the evaluation and management of
these infections, recognizing that definitive studies to ade-
quately address all issues are lacking. Key objectives of this
effort are to enhance our ability to identify donors with the
potential to transmit these infections and facilitate timely
recognition of transmission to the recipients. The recom-
mendations are based on data and supportive evidence
from the literature. However, the typical grading system (4)
for ranking the quality of evidence was not used since level
I or II studies (clinical trials) are lacking and most reports on
donor-derived fungal infections exist as descriptive studies,
case series or clinical experience (level III evidence). The
proposed level of probability of these infections (proven,
probable and possible) are presented in Supporting
Tables S1–S4 and are based on published criteria (5). An in-
fection that is potentially of donor origin must be reported
to the Organ Procurement and Transplantation Network
(OPTN) within 24 h of knowledge or concern (6).

Candidiasis

Kidney transplant recipients
The estimated frequency of donor-derived candidiasis is
1:1000 in kidney transplantation (2). Most infections are
considered to result from contamination of the preserva-
tion fluid which can occur prior to or at the time of organ
procurement (2,7–11). Isolates in donor-derived candidiasis
were genotypically identical to those recovered from the
preservation fluid in the respective cases (2). Rupture of an
abdominal viscus as possible source of contamination was
identified in 58% of the donors in one report (2). Candida
species have been isolated from ∼3.7% of the preserva-
tion fluids (7). When preservation fluid cultures did not
yield Candida, infections appear to be unusual; however,
the precise risk of infection when the preservation fluid
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Introduction

Invasive aspergillosis occurs in 1–15% of the solid organ
transplant recipients. Mortality rate in transplant recipi-
ents with invasive aspergillosis typically ranges from 65%
to 92% (1–4). An estimated 9.3–16.9% of all deaths in
transplant recipients in the first year have been consid-
ered attributable to invasive aspergillosis (5). Although the
outcomes have improved in the current era, invasive as-
pergillosis remains a significant posttransplant complica-
tion in solid organ transplant (SOT) recipients. The review
herein discusses the epidemiologic characteristics, risk
factors, diagnostic laboratory assays and the approach to
antifungal prophylaxis and treatment of invasive aspergillo-
sis in SOT recipients. In this regard, most of the data cited
are derived from studies in adults. The extent to which
extrapolations can be made to pediatric populations varies
depending on the clinical scenarios and the specific drug
treatment being employed. A summary of pediatric issues
and drugs doses are included in this document.

Epidemiology and Risk Factors

The net state of immunosuppression and the intensity of
immunosuppressive regimen is a major determinant of the
development of invasive aspergillosis in SOT recipients,
regardless of the type of solid organ transplant. However,
the incidence of invasive aspergillosis differs and there are
unique risk factors for Aspergillus infections for various
types of organ transplant recipients as discussed herein
(Table 1).

Liver transplant recipients
Invasive aspergillosis occurs in 1–9.2% of the liver trans-
plant recipients (1,4–8). A number of well-characterized
risk factors have been shown to portend a high risk of
invasive aspergillosis after liver transplantation. Retrans-
plantation and renal failure are among the most significant
risk factors for invasive aspergillosis in these patients (4,9–
11). Retransplantation confers 30-fold higher risk and renal
dysfunction, particularly the requirement of any form of
renal replacement therapy, for example, hemodialysis or
continuous venovenous hemofiltration is associated with
a 15- to 25-fold greater risk of invasive fungal infections
in liver transplant recipients (3,10). Most Invasive fungal
infections in these high-risk patients occur within the first
month posttransplant; the median time to onset of inva-
sive aspergillosis after renal replacement therapy and re-
transplantation was 13 and 28 days, respectively in one
study (8,12). Other factors associated with invasive as-
pergillosis in liver transplant recipients include transplanta-
tion for fulminant hepatic failure, cytomegalovirus (CMV) in-
fection, and prolonged intensive unit care stay (6–8,13–15;
Table 2).

Historically, invasive aspergillosis in liver transplant recip-
ients has occurred in the early posttransplant period; the
median time to onset after transplantation was 17 days in
one study (2) and 16 days in another (16). More recently
however, Aspergillus infections have been shown to occur
in the late posttransplant period. In a study that compared
a cohort of patients with invasive aspergillosis from 1998
to 2002 with those from 1990 to 1995, 55% of the in-
fections in the later compared with 23% in the earlier co-
hort occurred after 90 days of transplantation (3). Improved
outcome in the early postoperative period due to techni-
cal surgical advances, and delayed onset of posttransplant
risk factors such as CMV infection, allograft dysfunction
due to recurrent hepatitis C virus hepatitis are proposed to
have led to delayed occurrence of invasive aspergillosis in
liver transplant recipients in the current era (3). CMV and
hepatitis C virus infection are independent risk factors for
late-onset invasive aspergillosis in liver transplant recipi-
ents (2,6,10).

Mortality rate in liver transplant recipients with invasive
aspergillosis has ranged from 83% to 88% (5,17). Re-
quirement of dialysis and CMV infection are independent
predictors of mortality in SOT recipients, including liver
transplant recipients with invasive aspergillosis (12). More
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Epidemiology

Infections due to Candida spp are the most common inva-
sive fungal infections (IFIs) among solid organ transplant
recipients, accounting for over half of all IFIs in this pop-
ulation (1). Invasive candidiasis occurs earlier than other
invasive mycoses, generally within the first 3 months fol-
lowing transplantation, and is viewed as a classic noso-
comial infection (2,3). However, a substantial number of
cases of invasive candidiasis, especially among liver and
small bowel transplant recipients, occur well beyond this
traditional period of risk (1–3).

In contrast to stem cell transplant recipients, where non-
albicans Candida spp dominate, the distribution of Candida
spp causing invasive disease among organ recipients is
similar to the distribution of organism seen among non-
transplant hospitalized patients (1,4). Specifically, Candida
albicans is the dominant invasive pathogen, accounting for
approximately 50% of isolates. The non-albicans spp. in-
cluding Candida glabrata, C. tropicalis and C. parapsilosis
constitute the majority of other isolates. C. krusei and C.
guilliermondii, isolates which are more common among
stem cell transplant recipients are far less common among
organ recipients (5).

The risk of developing invasive candidiasis posttransplan-
tation is related to a number of factors, including the
type of transplant and surgical anastomosis (6). For in-
stance, among liver transplant recipients, a choledocho-
jejunostomy is associated with a higher risk of invasive
candidiasis compared to a choledocho–choledocho anasto-
mosis (7). Similarly, among pancreas transplant recipients,
enteric drainage is associated with a higher risk of invasive

candidiasis than bladder drainage (8). In addition, there are
other well-established risks that enhance the likelihood of
developing invasive candidiasis. These include acute renal
failure, recent CMV infection, primary graft failure, early
surgical re-exploration and early colonization with Candida
spp (9).

Overall rates of invasive candidiasis have increased slightly
over time based on the most recent data (1). The reason
for this trend is unclear, but perhaps reflects the fact that
relatively few organ recipients routinely receive perioper-
ative antifungal prophylaxis, and that the period of risk is
measured in years following transplantation.

Diagnosis

A definitive diagnosis of invasive candidiasis is dependent
on recovery of an organism from a sterile body site, such
as the bloodstream, pleural fluid, intra-abdominal fluid or
abscess material. Unfortunately, cultures, especially blood
cultures, are an insensitive means of identifying patients
with invasive candidiasis. Even with newer blood culture
techniques, the overall sensitivity of blood cultures for the
isolation of Candida spp is estimated to be 70% (10).
Therefore, the development of nonculture based diagnos-
tic methodology is especially important. Presently, there
are several FDA-approved assays available, but their use
has been limited in clinical practice. Among these, the 1–
3 b D glucan assay is probably the most reliable, with
the sensitivity and specificity of 70 and 87%, respectively,
among patients who have proven invasive candidiasis (11–
13). At present, this assay is only approved as an adjunct
to the diagnosis of invasive candidiasis.

The Platellia Aspergillus ELISA is an FDA-approved test for
invasive aspergillosis (14). The assay identifies the pres-
ence of galactomannan, a cell wall component of many
fungi, but this test is not approved as a diagnostic assay
for IC. Other newer diagnostic assays, including PCR-based
multiplex assays, remain in development.

Identification of Candida isolates to the species level is
critically important in selecting antifungal therapy, and to a
lesser extent, predicting outcome. The germ tube test is
reliable and an inexpensive means of identifying Candida
albicans. The recently developed peptide nucleic acid fluo-
rescent in situ hybridization assay (PNA-FISH) can also reli-
ably distinguish C. albicans from non-albicans spp (15). This
assay is more rapid than the germ tube, but is considerably
more expensive and provides only modest improvement in
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Epidemiology
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failure, recent CMV infection, primary graft failure, early
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spp (9).
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over time based on the most recent data (1). The reason
for this trend is unclear, but perhaps reflects the fact that
relatively few organ recipients routinely receive perioper-
ative antifungal prophylaxis, and that the period of risk is
measured in years following transplantation.

Diagnosis
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on recovery of an organism from a sterile body site, such
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abscess material. Unfortunately, cultures, especially blood
cultures, are an insensitive means of identifying patients
with invasive candidiasis. Even with newer blood culture
techniques, the overall sensitivity of blood cultures for the
isolation of Candida spp is estimated to be 70% (10).
Therefore, the development of nonculture based diagnos-
tic methodology is especially important. Presently, there
are several FDA-approved assays available, but their use
has been limited in clinical practice. Among these, the 1–
3 b D glucan assay is probably the most reliable, with
the sensitivity and specificity of 70 and 87%, respectively,
among patients who have proven invasive candidiasis (11–
13). At present, this assay is only approved as an adjunct
to the diagnosis of invasive candidiasis.

The Platellia Aspergillus ELISA is an FDA-approved test for
invasive aspergillosis (14). The assay identifies the pres-
ence of galactomannan, a cell wall component of many
fungi, but this test is not approved as a diagnostic assay
for IC. Other newer diagnostic assays, including PCR-based
multiplex assays, remain in development.

Identification of Candida isolates to the species level is
critically important in selecting antifungal therapy, and to a
lesser extent, predicting outcome. The germ tube test is
reliable and an inexpensive means of identifying Candida
albicans. The recently developed peptide nucleic acid fluo-
rescent in situ hybridization assay (PNA-FISH) can also reli-
ably distinguish C. albicans from non-albicans spp (15). This
assay is more rapid than the germ tube, but is considerably
more expensive and provides only modest improvement in
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Epidemiology and Risk Factors

Cryptococcosis is the third most commonly occurring in-
vasive fungal infection (after invasive candidiasis and as-
pergillosis) in solid organ transplant (SOT) recipients. Ap-
proximately 8% of the invasive fungal infections in SOT
recipients currently are due to cryptococcosis (1). The over-
all incidence of cryptococcal disease in SOT recipients is
∼2.8% and ranges from 0.3 to 5% (2). Cryptococcosis is
typically a late-occurring infection; the median time to on-
set usually ranges from 16 to 21 months posttransplanta-
tion (1–3). The time to onset is earlier for liver and lung (<12
months) compared to kidney transplant recipients and this
may be due to a higher intensity of immunosuppression in
the former subgroups (3).

As in most other hosts, cryptococcal disease in SOT re-
cipients is considered to represent reactivation of quies-
cent infection (4,5). Pre and posttransplant assessment of
sera for cryptococcal antibodies using an immunoblot as-
say showed that a majority of transplant recipients with
cryptococcosis exhibited serologic evidence of cryptococ-
cal infection before transplantation (6). Patients with preex-
istent cryptococcal antibodies developed cryptococcosis
significantly earlier after transplantation than those with-
out these antibodies suggesting that a substantial propor-
tion of transplant-associated cryptococcosis results from
reactivation infection (6). Evidence based epidemiological
investigations also suggest acquisition of primary infection
following transplantation (7,8). Isolates from a pet cock-
atoo and a renal transplant recipient with cryptococcosis
showed identical genotypic profile suggesting recent ac-
quisition of this yeast (9). Rare cases of transmission from
donor organ and tissue grafts have also been reported
(10–12).

Calcineurin-inhibitors remain the mainstay of immunosup-
pression in SOT recipients in the current era. These agents
do not appear to influence the incidence, but may affect
the extent of cryptococcal disease (2). Patients receiving a
calcineurin-inhibitor-based regimen were less likely to have
disseminated disease and more likely to have cryptococ-
cosis limited to the lungs (3). Anticryptococcal activity of
these agents that target the fungal homologs of calcineurin
(13) was considered to account for these findings (3). Cor-
ticosteroids are (14–17) associated with an increased risk
of cryptococcosis in all non-HIV infected hosts; however,
the precise daily dose that confers a higher risk in SOT
recipients remains unknown (18). T-cell depleting antibod-
ies such as alemtuzumab are increasingly employed as
induction therapy or as treatment of rejection in SOT re-
cipients (19). Alemtuzumab causes profound lymphocyte
depletion of CD4+ T-cells that may last several months.
Employment of more than one dose of alemtuzumab or
antithymocyte has been associated with an increase in the
risk for cryptococcosis (19). The cumulative incidence of
cryptococcosis was 0.3% in SOT recipients who did not
receive alemtuzumab or antithymocyte globulin, 1.2% in
those who received a single dose, and 3.5% in the pa-
tients who received ≥1 doses of these agents (p = 0.04).
(19) Invasive fungal infections occurred more frequently in
SOT recipients who received alemtuzumab as antirejection
as opposed to induction therapy (20).

While C. neoformans var grubii (serotype A) has no par-
ticular geographic predilection (21) and causes most in-
fections in SOT recipients, C. neoformans var neoformans
(serotype D) is prevalent in Northern Europe (22). Until re-
cently, C. gattii had been regarded as a tropical and subtrop-
ical fungus. Its ecological niche, however, has expanded to
temperate regions and acquisition of cases within United
States has been documented, including in SOT recipients
(23). The incubation period of C. gattii disease in Vancouver
Island and Pacific Northwest has been documented to be
∼6 months (24).

Approximately 53–72% of the SOT recipients with crypto-
coccosis have disseminated disease or CNS involvement
(2,3,18,25). Overall, 61% of the SOT recipients in one re-
port had disseminated disease, 54% had pulmonary and
8.1% had skin, soft-tissue or osteoarticular cryptococcosis
(3). Liver as opposed to other types of SOT recipients had
a six-fold higher risk for developing disseminated disease.
Up to 33% of the SOT recipients with cryptococcosis have
fungemia (2,3,26). Patient with CNS disease in one report
were more likely to be fungemic than those without CNS
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proximately 8% of the invasive fungal infections in SOT
recipients currently are due to cryptococcosis (1). The over-
all incidence of cryptococcal disease in SOT recipients is
∼2.8% and ranges from 0.3 to 5% (2). Cryptococcosis is
typically a late-occurring infection; the median time to on-
set usually ranges from 16 to 21 months posttransplanta-
tion (1–3). The time to onset is earlier for liver and lung (<12
months) compared to kidney transplant recipients and this
may be due to a higher intensity of immunosuppression in
the former subgroups (3).

As in most other hosts, cryptococcal disease in SOT re-
cipients is considered to represent reactivation of quies-
cent infection (4,5). Pre and posttransplant assessment of
sera for cryptococcal antibodies using an immunoblot as-
say showed that a majority of transplant recipients with
cryptococcosis exhibited serologic evidence of cryptococ-
cal infection before transplantation (6). Patients with preex-
istent cryptococcal antibodies developed cryptococcosis
significantly earlier after transplantation than those with-
out these antibodies suggesting that a substantial propor-
tion of transplant-associated cryptococcosis results from
reactivation infection (6). Evidence based epidemiological
investigations also suggest acquisition of primary infection
following transplantation (7,8). Isolates from a pet cock-
atoo and a renal transplant recipient with cryptococcosis
showed identical genotypic profile suggesting recent ac-
quisition of this yeast (9). Rare cases of transmission from
donor organ and tissue grafts have also been reported
(10–12).

Calcineurin-inhibitors remain the mainstay of immunosup-
pression in SOT recipients in the current era. These agents
do not appear to influence the incidence, but may affect
the extent of cryptococcal disease (2). Patients receiving a
calcineurin-inhibitor-based regimen were less likely to have
disseminated disease and more likely to have cryptococ-
cosis limited to the lungs (3). Anticryptococcal activity of
these agents that target the fungal homologs of calcineurin
(13) was considered to account for these findings (3). Cor-
ticosteroids are (14–17) associated with an increased risk
of cryptococcosis in all non-HIV infected hosts; however,
the precise daily dose that confers a higher risk in SOT
recipients remains unknown (18). T-cell depleting antibod-
ies such as alemtuzumab are increasingly employed as
induction therapy or as treatment of rejection in SOT re-
cipients (19). Alemtuzumab causes profound lymphocyte
depletion of CD4+ T-cells that may last several months.
Employment of more than one dose of alemtuzumab or
antithymocyte has been associated with an increase in the
risk for cryptococcosis (19). The cumulative incidence of
cryptococcosis was 0.3% in SOT recipients who did not
receive alemtuzumab or antithymocyte globulin, 1.2% in
those who received a single dose, and 3.5% in the pa-
tients who received ≥1 doses of these agents (p = 0.04).
(19) Invasive fungal infections occurred more frequently in
SOT recipients who received alemtuzumab as antirejection
as opposed to induction therapy (20).

While C. neoformans var grubii (serotype A) has no par-
ticular geographic predilection (21) and causes most in-
fections in SOT recipients, C. neoformans var neoformans
(serotype D) is prevalent in Northern Europe (22). Until re-
cently, C. gattii had been regarded as a tropical and subtrop-
ical fungus. Its ecological niche, however, has expanded to
temperate regions and acquisition of cases within United
States has been documented, including in SOT recipients
(23). The incubation period of C. gattii disease in Vancouver
Island and Pacific Northwest has been documented to be
∼6 months (24).

Approximately 53–72% of the SOT recipients with crypto-
coccosis have disseminated disease or CNS involvement
(2,3,18,25). Overall, 61% of the SOT recipients in one re-
port had disseminated disease, 54% had pulmonary and
8.1% had skin, soft-tissue or osteoarticular cryptococcosis
(3). Liver as opposed to other types of SOT recipients had
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инфекционные осложнения 

Snydman DR. Clin Infect Dis. 2001;33:S5-S8. 
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Трансплантация органов 
инвазивные микозы / этиология / PATH  

Neofytos et al., Transplant Infect Dis 2010; 12: 220-29 

Candida Aspergillus Cryptococcus мукормицеты прочие 



§  печень 
•  5-42% 

§  легкие 
•  6-35% 

Трансплантация органов 
инвазивные микозы / этиология, частота  

§  сердце 
•  4-20% 

§  почка 
•  1-14% 

Gabardi S. et al. Transplant Int 2007;20:993–1015 Neofytos et al., Transplant Infect Dis 2010; 12: 220-29 

Candida Aspergillus Cryptococcus мукормицеты прочие 
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Анализ выживаемости по Kaplan-Meier 
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HR (95% CI) P 

риск летальности 

колонизация 
Aspergillus spp. 

1.30 (1.03-1.64) 0.03 

риск облитерирующего бронхиолита 

колонизация 
Aspergillus spp. 

1.44 (1.14-1.82) 0.002 

§  780 пациентов после 
трансплантации легких   

§  колонизация легких 
Aspergillus spp. повышает 
риск: 
§  летальности (P=0.03) 
§  бронхиолита (P=0.002) 

Weigt S. et al. Am J Tranplant. 2013;13:919-927. 
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Факторы риска инвазивных микозов 
трансплантация печени 

Grossi P.  et al. Italian guidelines for diagnosis, prevention and treatment of IFD in SOT recipients. Transplantation Proceedings, 2011 
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аспергиллез кандидоз 
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§  трансплантация одного легкого 
§  ранняя ишемия дыхательных путей 
§  несостоятельность анастомоза 
§  отторжение трансплантата и é 
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§  CMV инфекция 
§  IgG < 4 г/л 
 

§  длительное применение 
антибиотиков широкого спектра 

§  длительная катетеризация ЦВ 
§  почечная недостаточность, 
гемодиализ 



 
§  6 рандомизированных клинических иследований, n=698 
§  флуконазол vs плацебо (2), флуконазол vs несистемные 

антимикотики (1), итраконазол vs плацебо (1), AмB vs 
плацебо (1), AмB→итраконазол vs 
флуконазол→итраконазол vs плацебо (1) 

§  снижение частоты инвазивного кандидоза (RR=0,33), 
NNT=12 

§  снижение атрибутивной летальности (RR=0,30) 
§  нет снижения общей летальности (RR=1,06) 
§  нет снижения частоты эмпирического применения 

противогрибковых ЛС (RR=0,80) 
§  нет снижения частоты инвазивного аспергиллеза 
§  селекция Candida glabrata, C.krusei и пр. 

 Трансплантация печени 

антифунгальная профилактика / мета-анализ 

Cruciani, et al. Antifungal prophylaxis in liver transplant patients: a systematic review and meta-analysis. Liver Transpl 2006; 12: 850 



Трансплантация печени 
профилактика у больных с факторами риска / каспофунгин 

Fortun J and GESITRA study group. Transplantation  2009;87:424-37 

§  проспективное открытое многоцентровое исследование 
§  продолжительность профилактики: 21 день (от 5 до 54) 
§  эффективность профилактики – 89% 
§  не было связанных с микозом летальных исходов  



Трансплантация печени 
антифунгальная профилактика ФАР / РАСХИ / МАКМАХ 

Показания к проведению профилактики  
Наличие двух и более указанных факторов риска у реципиентов 

трансплантатов печени: 
§  повторная трансплантация печени 
§  уровень креатинина более 2,0 мг% 
§  холедохоюеностомия 
§  применение более 40 единиц компонентов крови во время операции 
§  выявление поверхностной колонизации Candida spp. в течение двух 
дней до и трех дней после операции 

  
Выбор противогрибкового препарата  

§  флуконазол в/в или п/о 400 мг/сут (А) 
§  каспофунгин в/в 70 мг в 1-й день, затем 50 мг/сут в/в (B) 
§  в течение 4-6 недель  

Диагностика и лечение микозов в ОРИТ. Российские национальные рекомендации. Москва, 2010 



 
§  открытое ретроспективное исследование 

§  71 больной с множественными факторами риска 
развития инвазивного микоза  

§  вориконазол 12 мг/кг в/в в 1 сутки, затем 400 мг/c п/о 
(n=36) vs итраконазол 400 мг/с ± ингаляции АмВ при 
колонизации Aspergillus spp. (n=35)  

§  вориконазол эффективнее, р=0.08 (95% CI, 0.01–0.63) 

§  применение вориконазола преждевременно 
прекращено у 14% больных, итраконазола – 8% 

 Трансплантация легких 
антифунгальная профилактика / вориконазол 

Husain et al. Voriconazole prophylaxis in lung transplant recipients. Am J Transplant 2006 Dec; 6(12): 3008–16. 



 
§  ингаляции л-АмВ  B II 

§  вориконазол в/в или п/о 400 мг/сут B II 

§  в течение 3 месяцев  

 Трансплантация легких 
антифунгальная профилактика / IDSA 2008 

Walsh TJ  et al. Treatment of aspergillosis: clinical practice guidelines of the IDSA. Clin Infect Dis 2008; 46:327–60. 



Трансплантация органов 
инвазивные микозы / период возникновения 

§  Candida 
•  трансплантация печени, 
тонкой кишки 

•  медиана – 179 дней 

§  Aspergillus 
•  трансплантация легких, 
сердца 

•  медиана – 184 дней 
 

§  мукормицеты 
•  трансплантация легких, 
печени 

•  медиана – 312 дней 

§  Cryptococcus 
•  трансплантация почки, 
печени 

•  медиана – 565 дней 
Gabardi et al. Transplant Internation 2007; 20: 993-1015;  Neofytos et al., Transplant Infect Dis 2010; 12: 220-29 



Распространенность инвазивного кандидоза 
Россия -  8,3 / 100 000 

Spain - 10,7  

Germany – 4,7 

CzR – 5 

Ukraine - 5,8 

Denmark – 9,4 
UK – 7,6 

Austria – 3,5 

NL – 3,5 

Hungary – 5,8 

Ireland – 7,3 

Brazil - 15 

China – 6,4 

Vietnam – 5,75 

Israel – 5,5 
Iraq – 5,8 

Kenia - 7 

Nigeria – 8 

Singapore – 6,5 

DR – 5,8 

Jamaica – 5,8 

Mongolia - 7 

Republic  
of Korea – 2,3 

Sri Lanka - 2,6 

Zambia - 6 

 Климко и соавт. Распространенность тяжелых и хронических микозов в РФ. Пробл, мед микологии  2014 



§  2012-2014 гг.  

§  26 центров в 15 городах России 

Казань 

Красноярск 

Екатеринбург 

Новосибирск 

Москва 

Омск 
Томск Уфа 

Пермь 
Волгоград Тюмень 

Челябинск 

Воронеж Казань 

Краснодар 

Екатеринбург 

Москва-7 

Иркутск 

Санкт-Петербург-4 

Ростов-на-Дону-2 

Якутск 

Уфа Челябинск 

Сургут 
Тюмень 

Барнаул 
Омск 

Пермь 

Кандидоз в Реанимации и Интенсивной Терапии 
КРИТ  



§  использование ЦВК – 98%  
§  применение антибиотиков - 90% 

(бактериемия – 42%, карбапенемы – 62%)  
§  искусственная вентиляция легких – 82%  
§  тяжелое состояние больного (медиана 

APACHE II – 13, SOFA - 6)  
§  перфорация (24%) или хирургическое 

лечение ЖКТ (40%) 
§  панкреатит – 25%  
§  полное парентеральное питание – 36% 
§  сахарный диабет – 19% 
§  новообразования – 19% 
§  хроническая почечная недостаточность  – 

14%  
§  стероиды, иммуносупрессоры – 6% 
§  ВИЧ – 3% 
§  выраженная нейтропения – 1% 

КРИТ 
факторы риска 



ретинит - 1% 

почки - 1% 

менингит - 2% 

эндокардит - 1% 

кожа - 4% 

перитонит - 17% 

КРИТ 
поражение органов 

кандидемия - 81% 



§  повышение 
температуры – 82%  

§  СПОН – 48% 
 
§  озноб – 37% 
 
§  ДВС – 13% 

КРИТ 
клинические проявления 



КРИТ 
этиология (n=240, кровь – 82%, бр. полость – 17%) 

§  определен вид Сandida – 92%   
§  хромоагар – 46%  
§  AUXACOLOR – 23%  
§  Vitek 2 – 18% 



 
 

КРИТ 
чувствительность к антимикотикам in vitro 

  Ч Ч-ДЗ Р 

каспофунгин 100% 

позаконазол 100% 

вориконазол 99,5% 0,5% 

флуконазол 79% 16% 5% 

каспофунгин, вориконазол и флуконазол – CLSI 27A3, 
позаконазол – МПК < 1 мкг/мл  
Ч– чувствительность, Ч-ДЗ – дозозависимая чувствительность, 
Р – резистентность 



§  удаление/замена ЦВК - 41% 

§  антимикотики – 81%  

КРИТ 
лечение 



§  флуконазол – 67% 

§  АмВ, лк-АмВ - 15%  
 
§   каспофунгин – 14%  

§  вориконазол – 4% 

КРИТ 
антимикотики 



КРИТ 
выживаемость (30 дней) 



КРИТ 
влияние удаления в/в катетера на выживаемость больных  



КРИТ 
влияние ранней терапии на выживаемость больных  



Эхинокандины 
лекарственные взаимодействия  

варианты взаимодействий рекомендации 
каспофунгин 

препараты, концентрацию которых снижает каспофунгин 
такролимус мониторинг концентрации 

препараты, снижающие концентрацию каспофунгина 

рифампицин, карбамазепин, дексаметазон, 
фенитоин 

возможно увеличение дозы каспофунгина 
до 70 мг/сут 

препараты, повышающие концентрацию каспофунгина 

циклоспорин мониторинг показателей функции печени 

микафунгин 
препараты, концентрацию которых снижает микафунгин 

сиролимус мониторинг концентрации 
нифедипин мониторинг клинической эффективности и 

токсичности 
Противогрибковая профилактика при трансплантации аллогенных гемопоэтических стволовых клеток. Российские 
национальные рекомендации. Москва, 2010 



Распространенность инвазивного аспергиллеза 

Россия -  2,3 / 100 000 

Spain - 1  

Germany – 1,6 

CzR – 3,3 
Ukraine- 1,42 

Denmark – 4,9 
UK – 8,1 

Austria – 4,1 

NL – 3,4 

Hungary – 1,5 

Brazil – 4,6 

China – 11,9 

Israel – 2 
Iraq – 2,6 

Kenia – 0,6 

Nigeria – 1 

Singapore – 7,6 

DR – 0,8 

Mongolia – 3.1 

Republic  
of Korea – 3,5 

Sri Lanka - 1 

 Климко и соавт. Распространенность тяжелых и хронических микозов в РФ. Пробл, мед микологии  2014 



Инвазивный аспергиллез 
факторы риска 

Herbrecht et al. Ann NY Acad Sci 2012;1272:23-30  

ИММУННАЯ СИСТЕМА 
 
Полиморфизм 
TLR 
C-type receptor 
Mannose binding lectin 
Плазминогена 
Прочие?  

ФОНОВЫЕ ЗАБОЛЕВАНИЯ 
ЛЕЧЕНИЕ 

 
Прогрессирующее новообразование 
Биологические иммуносупрессоры 

Глюкокортикостероиды 
Цитостатики  

РТПХ 
Нейтропения 

 
Климат 
Ремонтные работы 
Место жительства 
Курение 
Контаминированные продукты 
Комнатные и пр. растения, животные 
Отсутствие НЕРА фильтров в клинике 
 
ОКРУЖАЮЩАЯ СРЕДА  
 
 

 
Диабет 

Перегрузка железом 
Травма, ожоги 

Почечная недостаточность 
Метаболический ацидоз 

Патология легких 
 
 

ПРОЧИЕ ФАКТОРЫ 

ОСНОВНЫЕ ФАКТОРЫ 
РИСКА 
Гемобластоз 
Алло-ТГСК 

Иммунодефицит 



Инвазивный аспергиллез в Санкт-Петербурге  
факторы риска (ПХТ – 57%, стероиды – 45%)  

29% 
46% 

64% агранулоцитоз (медиана – 15 д) 
лимфоцитопения (медиана – 14 д) 
ТГСК 
РТПХ 

24% 
1% 

трансплантация органов 

 Климко и соавт. Инвазивный аспергиллез: результаты многоцентрового исследования. Онкогематология, 2014, 2:13-20 



Инвазивный аспергиллез в Санкт-Петербурге  
фактор риска - контаминация помещений Aspergillus spp. 

 Климко и соавт. Инвазивный аспергиллез: результаты многоцентрового исследования. Онкогематология, 2014, 2:13-20 



Инвазивный аспергиллез 
профилактика 

гематологические больные во время лечения  

§  обязательная защита от пыли во время ремонта A 

§  палаты с HEPA фильтрами и положительным давлением B 

§  ламинарный поток воздуха: возможно, не обязательно B 
 
§  удалить растения и цветы из помещений (в т.ч. для 
амбулаторных больных) B 

§  фильтрация воды, особенно для душа B 

§  защитные маски неэффективны C 



Инвазивный аспергиллез в Санкт-Петербурге 
локализация 

§  легкие – 86% 

§  придаточные пазухи – 12% 

§  диссеминированный – 5% 

§  головной мозг – 4%  

§  брюшная полость – 2% 

§  глаза – 1%  

§  эндокард – 0,4%  

§  лимфатические узлы - 0,4%  

 Климко и соавт. Инвазивный аспергиллез: результаты многоцентрового исследования. Онкогематология, 2014, 2:13-20 



гематология, éриск 

ГМ ИОП> 0.5  
2х в неделю 

фебрильная 
нейтропения> 2 дней 

или рецидив 

инфильтрат на р-
грамме или симптомы 
инвазивного микоза 

+ посев мокроты и пр. 

КТ легких (< 24 ч) 

типичные изменения атипичные изменения Без изменений 

бронхоскопия / БАЛ 
(пораженный сегмент, 24 ч)  

+микроскопия и/или 
+ГМ/ПЦР и/или  

+ посев 

-  микроскопия 
-  ГМ/ПЦР  

- посев 

другая локализация, этиология? лечение: нет улучшения через 6-8 дней   
проведение биопсии 

междисциплинарная оценка 

Инвазивный аспергиллез  
диагностический алгоритм 



Инвазивный аспергиллез в Санкт-Петербурге  
этиология  

 Климко и соавт. Инвазивный аспергиллез: результаты многоцентрового исследования. Онкогематология, 2014, 2:13-20 



Инвазивный аспергиллез  
антифунгальная терапия 

больные препараты с.р. к.д. комментарий 

взрослые 
нейтропения  
(1-я линия) 

вориконазол 
л-AмB (3 мг/кг) 
 
каспофунгин (70/50мг) 
микафунгин (доза?) 
итраконазол (вв) 
итраконазол (по) 
AмB  
ABLC  
ABCD  (6мг/кг) 
анидулафунгин + 
вориконазол 
изавуконазол 
др. комбинации 

A 
A 
 
C 
C 
C 
D 
D 
C 
D 
 
B 
A 
D 

I 
II  
 
II 
III 
III 
III 
I 
III 
I 
 

Iia 
Iia 
III 

 
 
 
не рекомендовано 
использовать АмВ и 
итраконазол 
 



общая выживаемость / 12 недель – 83%  
 

положительные прогностические факторы 
•  бронхоскопия (p=0,01) 
•  применение вориконазола (р=0,03) 
•  антифунгальная профилактика рецидива (р=0,0003) 

Инвазивный аспергиллез в Санкт-Петербурге  
выживаемость / прогностические факторы 

 Климко и соавт. Инвазивный аспергиллез: результаты многоцентрового исследования. Онкогематология, 2014, 2:13-20 



Азольные антимикотики 
взаимодействие с иммуносупрессорами 

препарат выраженность 
эффекта 

циклоспорин А 
↓ дозы 

такролимус  
↓ дозы 

сиролимус  
↓ дозы 

флуконазол + 20-50% 40% 50-70% 

итраконазол +++ 50-60% 50-60% - 

вориконазол ++/+++ 50% ~66% 90% 

позаконазол +++ 0-30% 75-80% - 



§  81 пациент (13 центров из 4 стран): 
трансплантации печени (60%), сердца 
(27%), легких (7%) и почки (6%) 

•  Candida spp. – 79% 
•  Aspergillus spp. – 27% 

§  каспофунгин: 
•  монотерапия – 75% 
•  стартовая терапия – 74% 

§  эффективность – 87% 
§  клинически значимых лекарственных 
взаимодействий не было 

Winkler M. et al. Caspofungin for post solid organ transplant invasive fungal disease  Transplant Infect Dis 2010;12:230-37. 

Инвазивные микозы 
трансплантация органов / каспофунгин 



Распространенность криптококкоза 

Россия -  0,21/100 000 

Spain – 0,03  

Germany – 0,3 

CzR – 
0,05 Ukraine- 0,22 

Denmark – 0,04 
UK – 0,16 

Austria – 0,06 

NL – 0 
Ireland – 0,01 

Brazil – 0,2 

China – 0,17 

Vietnam –  0,15 

Kenia – 20 

Nigeria – 1 

Singapore – 0,62 

Republic  
of Korea – 0,22 

Sri Lanka – 0,05 



Криптококкоз в Санкт-Петербурге 
фоновые заболевания 

Vasilyeva N.V., Vybornova I.V., Bogomolova T.S., Bosak I.A., Klimko N.N. Susceptibility to fluconazole of Cryptococcus neoformans 
isolates from patients in Saint Petersburg, Russia. TIMM-6, 2013 



§  СПИД (CD4+ < 200 кл/мм3) 

§  применение стероидов (>20 мг/сутки), 
иммуносупрессоров 

§  новообразования 

§  декомпенсированный сахарный диабет 

§  печеночная, почечная недостаточность 

§  саркоидоз, коллагенозы 

§  контакт с голубями, другими птицами (?) 

Криптококкоз 
факторы риска 

Диагностика и лечение микозов в ОРИТ. Российские национальные рекомендации. Москва, 2010 



резистентность 

чувствительность 

дозозависимая 

чувствительность 

3 

75% 

14% 
11% 

C. neoformans в Санкт-Петербурге 
чувствительность к флуконазолу in vitro 

Vasylieva, Klimko, Bogomolova et al. Susceptibility to fluconazole of Cryptococcus neoformans isolates from patients in Saint 
Petersburg, Russia. TIMM-6 2013 



§  неспецифичные симптомы 

§  подострое течение, прогрессирование 

§  головная боль - 75-90%  

§  тошнота, рвота - 40% 

§  признаки менингизма - 30-45% 

§  фотофобия, нарушение зрения - 20-30% 

§  нарушения психики, сознания - 10-30%  

Криптококкоз 
клинические признаки / ЦНС 



Криптококкоз 
КТ признаки 



Криптококкоз  
диагностика 

§  люмбальная пункция с определением 
давления СМЖ  – при любой 
локализации криптококкоза 

§  определение антигена в СМЖ, 
сыворотке крови  

§  микроскопия и посев СМЖ, крови 
 
§  МРТ или КТ головного мозга, 
рентгенография легких и пр. 

§  микологическое исследование 
материала из очагов поражения 

Диагностика и лечение микозов в ОРИТ. Российские национальные рекомендации. Москва, 2010 



Индукция ремиссии  
§  липосомальный АмВ 3-4 мг/кг/сут или 
липидный АмВ 5 мг/кг/сут + флуцитозин 
100 мг/кг/сут в течение 2 недель B II 

§  если не использовали флуцитозин, 
применение липидного АмВ следует 
продолжать 4-6 недель 

 

Консолидация ремиссии 
§  флуконазол 400-800 мг/с ≥ 10 нед. В III  

Поддерживающая терапия   
§  флуконазол 200-400 мг/с ≥ 6-12 мес. B III 

Криптококкоз ЦНС 
у реципиентов трансплантатов / IDSA 2010 

Perfect et al. Clinical Practice Guidelines for the Management of Cryptococcal Disease: 2010 update by IDSA. CID 2010; 50: 291-22 



Распространенность мукормикоза 

РФ -  0,2 / 100 000 

Spain – 0,2  

Germany – 0,02 

CzR – 0,12 
Ukraine - 0,2 

Denmark – 0,02 

Austria – 0,3 

NL – 0,2 

Hungary – 0,1 

Ireland – 0,2 

Brazil – 0,2 

China – 0,2 

Vietnam – 0,12 

Israel – 0,3 

Iraq – 0,2 

Kenia – 0,2 

Nigeria – 0,2 

Singapore – 0,2 

DR – 0,2 

Republic  
of Korea – 0,02 

Sri Lanka – 0,2 

 Климко и соавт. Распространенность тяжелых и хронических микозов в РФ. Пробл, мед микологии  2014 



 Мукормикоз в Санкт-Петербурге  
клинические и КТ признаки 

Klimko N. et al. Mucormycosis in hematological patients: case report and results of prospective study in Saint-Petersburg, Russia 
Mycoses, 2014 



Мукормикоз в Санкт-Петербурге  
КТ признаки  

with mucormycosis, in <1% of patients with invasive aspergil-

losis, and in no patient with fusariosis. The majority of patients

with a reversed halo sign had undergone haematopoietic stem

cell transplantation for acute myelogenous or chronic

lymphatic leukaemia [103]. As a wide range of infectious and

non-infectious diseases may present with a reversed halo sign

on CT, the diagnostic value of this finding depends on the

pre-test probability [104].

Patients with more than ten nodular infiltrates were more

likely to have mucormycosis than aspergillosis in one historical

control study [102], whereas in a separate patient series this

was not the case [104].

If mucormycosis is the suspected diagnosis, histological

proof is urgently needed. Computed tomography-guided

needle biopsy was successfully applied in 61 patients with

possible invasive fungal diseases. Mucormycosis was diagnosed

in 13 (21%) [30]. In a separate series of 56 patients with

pulmonary nodular infiltrates on CT, biopsy identified proven

mucormycosis in six (11%) [47]. In both series a prerequisite

was a minimum platelet count of 50 000/lL, which can be

achieved by platelet transfusion [30].

Pleural effusion independently predicted mucormycosis in a

historical control study (n = 16) [102], and was found in all

patients of a second, independent series (n = 18) [104].

In a population of patients with haematological malignan-

cies (n = 59) about 20% of patients had disseminated

disease, so that cranial, thoracic and abdominal imaging

studies appear warranted [105]. In a historical control study,

31% of mucormycosis patients had sinus involvement [102].

In the 1980s, in two series (n = 10, each) of patients with

poorly controlled diabetes and mucormycosis cranial CT

revealed typical signs of sinusitis and orbital involvement

[106,107].

Sinusitis was more commonly associated with mucormyco-

sis than with invasive aspergillosis in patients with haemato-

logical disease [102]. Mucosal thickening without air/fluid levels

was the usual finding in two series comprising ten patients each

[106,107].

In case of bone destruction diagnosed on CT, magnetic

resonance imaging should be used to reveal the full extent

of disease [108,109]. In an institutional series of patients

with mucormycosis (n = 27) approximately half of the

patients with sinus involvement showed intracranial spread

of disease [110].

Recommendations—In patients with haematological malignancy

it is recommended that the possibility of mucormycosis be

considered, particularly in the case of a lung infiltrate with a

reversed halo sign on CT. If mucormycosis is a potential

differential diagnosis, biopsy should be pursued. Once muco-

rmycosis has been proven in a patient with underlying

FIG. 1. Computed tomography in mucormycosis revealing a reversed

halo sign, also known as inversed halo or atoll sign.

TABLE 6. Recommendations on diagnosis of mucormycosis: imaging to differentiate between pulmonary mucormycosis and

invasive pulmonary aspergillosis

Population Intention Method/Finding SoR QoE References

Patients with haematological
malignancy

To differentiate mucormycosis from invasive
pulmonary aspergillosis

CT/reversed halo B IIu 103,104

Patients with haematological
malignancy

To differentiate mucormycosis from invasive
pulmonary aspergillosis

CT/pleural effusion C IIh 102,104

Patients with haematological
malignancy

To differentiate mucormycosis from invasive
pulmonary aspergillosis

CT/>10 nodular infiltrates C IIh 102,104

Patients with haematological
malignancy

To determine extent of disease CT cranial, sinus, thoracic,
abdominal

B III 105

Diabetic with facial pain,
sinusitis, proptosis, amaurosis

To diagnose invasive mould disease and to
determine extent of disease

Cranial CT/destruction
of bonea

A IIu 106–108

As above, but with bone
destruction on CT

To determine extent of disease (orbit,
cerebral, cavernous sinus thrombosis)

Cranial MRI A IIu 109,110

Asia, specifically China and India:
No underlying disease, flank
pain, fever, haematuria, renal
infarct on Doppler ultrasound

To diagnose renal mucormycosis CT or MRI A IIu 9–11

Any To diagnose mucormycosis CT-guided biopsy A IIu 30,47

CT, computed tomography; MRI, magnetic resonance imaging; QoE, quality of evidence; SoR, strength of recommendation.
aSame approach for invasive aspergillosis.
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 Мукормикоз в Санкт-Петербурге  
лабораторная диагностика 

•  микроскопия, гистология: широкий 
несептированный мицелий 

 

PAS реакция окраска калькофлюором белым 



§  немедленное применение антимикотиков, контроль 
основного заболевания и хирургическое удаление 
очагов поражения                                                   A II1 

§  липосомальный АмВ > 5 мг/кг/с                             A II 
§  ЦНС - липосомальный АмВ 10 мг/кг/с                   A II 
§  липидный комплекс АмВ (не ЦНС)                        В II 
§  позаконазол                                                             В II  
§  л-АмВ + каспофунгин                                             С III 

§  AмB                                                                          D I 

Мукормикоз  
стартовое лечение 

1 - контроль основного заболевания – применение КСФ при нейтропении, отмена или снижение 
дозы стероидов, уменьшение иммуносупрессии, контроль сахарного диабета 
  

Introduction

Mucormycosis is a very aggressive invasive fungal disease [1,2].

It is a fungal emergency that affects a variety of patient groups

[3]. The disease, previously termed zygomycosis [4], is caused

by mucoralean fungi, which have collectively also been called

Mucormycetes [5,6]. However, we prefer to use the name of

the order, i.e. Mucorales.

The genera causing the majority of mucormycoses are

Rhizopus, Mucor, Lichtheimia (previously classified as Absidia),

Cunninghamella, Rhizomucor, Apophysomyces and Saksenaea [7].

Granulocytopenia, immunosuppression, diabetes and penetrat-

ing trauma are the most prevalent predisposing diseases

associated with mucormycosis [7]. Cavitary pulmonary disease

due to Rhizopus homothallicus has been described as a distinct

pattern in diabetic patients in India [8]. Besides patients with

these typical risk factors, mucormycosis has been reported in

otherwise healthy individuals in India and China, e.g. in the forms

of renal mucormycosis and chronic (sub-)cutaneous infections

due to Mucor irregularis (Rhizomucor variabilis) [8–16]. Recently,

the different clinical manifestations have been reviewed [17].

Arnold Paltauf reported the first histologically proven case

of Mycosis mucorina at the University of Graz, Austria in 1885

[18]. Though the disease has been known for a long time, the

epidemiology is not well defined. In a study from France

mucormycosis had increasingly been diagnosed over the past

years, culminating in a general population incidence of 1.2 per

million/year [19]. Two further studies from Spain and Califor-

nia report incidences between 0.4 and 1.7 cases per million

population/year [20,21]. In patients with haematological malig-

nancy mucormycosis was less common than invasive aspergil-

losis, but mucormycosis independently predicted death in

these patients [22,23]. Lymphocytopenia has recently been

identified as independently predicting death in this setting [24].

Mortality rates in patients with mucormycosis remain high and

in recent reports they ranged from 24% to 49% [7,19,25,26].

Guidance for diagnosis and treatment of mucormycosis is

needed, because in rare diseases it is difficult to execute

comparative clinical trials and to accumulate substantial

personal experience. This is particularly true for a disease

that is likely to be underdiagnosed and in which individual

prognosis is driven by early treatment [2,27]. This guidance

document will provide help to improve management of

invasive mucormycosis.

Methods

An expert group (OAC, SAA, AC, ED, AHG, KL, FL, LP, GP

and AS) was set up by the European Society of Clinical

Microbiology and Infectious Diseases (ESCMID) Fungal Infec-

tion Study Group (EFISG) and the European Confederation

of Medical Mycology (ECMM) and searched the literature

using the search string ‘mucormycos* OR zygomycos* NOT

entomophthoramycos* NOT phycomycos*’. Documents and

views were shared by email, teleconferences and face-to-face

meetings during April 2012 to April 2013. Once a structured

first consensus was reached the preliminary recommenda-

tions were presented to the whole group, i.e. the other

authors, discussed, developed further and finalized as a group

consensus. The methods to evaluate the quality of evidence

and to reach group consensus recommendations are

described in the context of the ESCMID clinical guidelines

on Candida infection [28]. For the present guideline we

applied the same system to diagnostic procedures. The

definition of the strength of recommendation is given in

Table 1. The quality of the published evidence is defined in

Table 2(a). To increase transparency regarding the evaluation

of available evidence we added an index (Table 2b) to the

level II recommendations, where appropriate. Of note, the

evaluation of the strength of recommendation and of the

quality of evidence was performed in two separate evalua-

tions, so allowing for a recommendation strongly supporting

a procedure even if there is a lower level of evidence. If

ESCMID EFISG and ECMM marginally support a recommen-

TABLE 1. Definition of the strength of recommendation

Grade ESCMID EFISG and ECMM

A Strongly support a recommendation for use
B Moderately support a recommendation for use
C Marginally support a recommendation for use
D Support a recommendation against use

TABLE 2. Definition of the quality of evidence

Level ESCMID EFISG and ECMM

(a)
I Evidence from at least one properly designed randomized, controlled

trial
II Evidence from at least one well-designed clinical trial, without

randomization; from cohort or case–control analytic studies
(preferably from more than one centre); from multiple time series;
or from dramatic results of uncontrolled experiments

III Evidence from opinions of respected authorities, based on clinical
experience, descriptive case studies, or reports of expert committees

Index ESCMID EFISG and ECMM

(b)
r Meta-analysis or systematic review of randomized controlled trials
t Transferred evidence, i.e. results from different patients’ cohorts,

or similar immune status situation
h Comparator group is a historical control
u Uncontrolled trial
a Abstract published at an international meeting
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Мукормикоз в Санкт-Петербурге  
онкогематологические пациенты / лечение 

 
§  общая выживаемость / 12 недель - 50% 

§  прогностически благоприятные факторы 
§  комбинированная терапия - (р=0.049)  

§  ремиссия основного заболевания (р=0.03)  
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Ɇɢɧɢɫɬɟɪɫɬɜɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɹ Ɋɨɫɫɢɣɫɤɨɣ Ɏɟɞɟɪɚɰɢɢ 
Ɋɨɫɫɢɣɫɤɨ-ɤɢɬɚɣɫɤɚɹ ɚɫɫɨɰɢɚɰɢɹ ɦɟɞɢɰɢɧɫɤɢɯ ɭɧɢɜɟɪɫɢɬɟɬɨɜ 

ɋɟɜɟɪɨ-Ɂɚɩɚɞɧɵɣ ɝɨɫɭɞɚɪɫɬɜɟɧɧɵɣ ɦɟɞɢɰɢɧɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ ɢɦ. ɂ.ɂ. Ɇɟɱɧɢɤɨɜɚ 
ɇɂɂ ɦɟɞɢɰɢɧɫɤɨɣ ɦɢɤɨɥɨɝɢɢ ɢɦ. ɉ.ɇ. Ʉɚɲɤɢɧɚ 

ɏɚɪɛɢɧɫɤɢɣ ɦɟɞɢɰɢɧɫɤɢɣ ɭɧɢɜɟɪɫɢɬɟɬ 
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ȼɫɟɪɨɫɫɢɣɫɤɨɟ ɧɚɭɱɧɨ-ɩɪɚɤɬɢɱɟɫɤɨɟ ɨɛɳɟɫɬɜɨ ɷɩɢɞɟɦɢɨɥɨɝɨɜ, ɦɢɤɪɨɛɢɨɥɨɝɨɜ ɢ  ɩɚɪɚɡɢɬɨɥɨɝɨɜ 

Ɏɟɞɟɪɚɰɢɹ ɥɚɛɨɪɚɬɨɪɧɨɣ ɦɟɞɢɰɢɧɵ 
Ʉɨɦɢɬɟɬ ɩɨ ɡɞɪɚɜɨɨɯɪɚɧɟɧɢɸ ɉɪɚɜɢɬɟɥɶɫɬɜɚ ɋɚɧɤɬ-ɉɟɬɟɪɛɭɪɝɚ 

ɎȽȻɇɍ  «ɂɧɫɬɢɬɭɬ ɷɤɫɩɟɪɢɦɟɧɬɚɥɶɧɨɣ ɦɟɞɢɰɢɧɵ» 
ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɞɟɬɫɤɢɯ ɢɧɮɟɤɰɢɣ 

ɇɂɂ ɷɩɢɞɟɦɢɨɥɨɝɢɢ ɢ ɦɢɤɪɨɛɢɨɥɨɝɢɢ ɢɦɟɧɢ ɩɨɱɟɬɧɨɝɨ ɚɤɚɞɟɦɢɤɚ ɇ.Ɏ. Ƚɚɦɚɥɟɢ 
ɇɚɭɱɧɨ-ɢɫɫɥɟɞɨɜɚɬɟɥɶɫɤɢɣ ɢɧɫɬɢɬɭɬ ɝɪɢɩɩɚ 
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