TAP CHI NGHIEN CUU Y HOC
CAP NHAT VE CHAN POAN NHIEM NAM XAM LAN O TRE EM

Nguyén Vian Lam', D6 Thién Hai' va Pé Thij Pai Trang*™
'Bénh vién Nhi Trung wong
2Trwong Dai hoc Y Ha Noi

Nhiém ndm xam lén duoc xéc dinh khi c6 mét cia ndm méc (ndm soi) hodc ndm men & cac mé séu bang xét
nghiém nudi cy hodc mé bénh hoc. Ty 1é nhiém nédm xam lan tdng 1én nhanh chéng trong vong 20 ném qua. Hon
90% céc triromg hop tirvong do nhiém ndm xam Ian duoc gay ra béi bon chi chinh, bao gébm Candida, Aspergillus,
Cryptococcus va Pneumocystis. Bénh cédnh Iam sang nhiém nédm xam lan thuong néng né, triéu chirng da dang
va khéng dic hiéu, dén dén chén doan khé khan va cham tré trong diéu tri. Hon nira, tinh trang dé khang thuéc
clia céc chiing ndm ngay cang gia téng dan dén ty Ié tir vong con cao. Hién nay, tiéu chuén chén doén chéc chén
(proven) nhiém ndm xém Ién & tré em duroc p dung cho tét c bénh nhan theo déng thuén ctda Té chirc Chau Au vé
Nghién ctru va Pidu tri Ung thu/Nhém nghién ciu va Gido duc vé nhiém ndm (EORTC/MSGERC) ndm 2019. Tiéu chuén
chén doan c6 kha nang (probable) va tiéu chuén cé thé (possible) nhiém ndm xam Ian chi ép dung trén déi tuong suy
gidm mién dich. Tiéu chuén ctia Hoi nghj déng thuén nay con han ché & doi tuong diéu tri tai cac don vj diéu tr tich cure.

Tir khéa: Nhiém nam xam lan, tré em, tiéu chuan EORTC/MSGERC, 2019.

I. DAT VAN PE

Nhiém ndm xam lan (NNXL) dwoc xac dinh
khi c6 sw hién dién cta nAdm (ndm men, ndm
soi hay ndm Iwdng hinh) & cac mé sau cla co
thé bang xét nghiém nuéi cidy hodc mé bénh
hoc. NNXL cac co quan (hay nhiém ndm sau)
bao gdm hai thé bénh phd bién nhét 1a nhiém
nadm mau va nhiém nam phéi."?

Hon 90% cac trwong hop tr vong do
NNXL dwoc gay ra béi bdn chi chinh, bao
gbm: Candida, Aspergillus, Cryptococcus va
Pneumocystis.® Ty 1& NNXL gia tdng dang ké
trong nhitng ndm gan day va trd thanh mot
trong nhitng ganh nang I&n dbi véi hé théng y
té toan cau. Candida 1a nguyén nhan thudng
gép nhét, trong d6 C. albicans chiém 50 - 70%
cac trudng hop nhiém ndm Candida xam lan
& ca tré em va nguoi lon, C. parapsilosis la
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loai phd bién nhat trong nhém Candida non-
albicans chiém 15 - 45%.4 Aspergillus dirng
hang th 2 trong sb cac trudng hop NNXL véi
khodng 19 loai Aspergillus gay bénh da dwoc
ghi nhan, trong do A. fumigatus 1a loai phd bién
nhét, sau do la A. flavus.® Cryptoccoccus c6 hai
loai gay bénh cho ngwoi la C. neoformans va C.
gattii. Bénh do Cryptococcus la bénh ly nhiém
trung nang, viém phdi do Cryptococcus cé thé
Ia biéu hién ban diu nhwng viém mang ndo méi
l& bénh canh hay gdp nhat va ndng né nhat.®
Pneumocystis 1a mot loai nAm c6 kha nang lay
truyén tlr ngudi nay sang ngudi khac qua khéng
khi, hay gay bénh & nguoi suy gidm mién dich
(SGMD), tuy nhién mét sb trwong hop nguoi
bénh c6 hé mién dich hoan toan binh thuwéng
ciling cé thé bi nhiém Pneumocystis. Tai Viét
Nam, di¥ liéu vé ty I&é NNXL & tré em trén quy
mé I&n con rat han ché.”

II. NOI DUNG TONG QUAN

1. Phan loai nAm

Phan loai theo giai phdu (hay theo co quan
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nhiém bénh): Gém nhiém ndm da-niém mac va
NNXL cac co quan (nhiém nidm sau).8®

Phan loai theo dich tée:

Nhiém ndm Iwu hanh (hay ndm dich té -
endemic mycose): Nhiém ndm gay ra b&i cac
ching ndm khéng phai thanh phan cda vi hé
binh thwérng (vi du Coccodiodes), chi yéu la do
lay nhiém tlr méi trwdng tiép xuc, cé thé lay tw
ngwoi sang nguoi.

Nhiém ndm co hoi (opportunistic mycose):
nhiém céac loai nAm cw trt & vi hé binh thwdng
trén co thé nhw da, niém mac dwdng tiéu héa
(vi du Candida, Aspergillus) va xay ra khi tinh
trang mién dich cla co thé bi suy giam.

Phén loai theo dac diém hinh thai hoc®®:

NAm men: C6 céu tric don bao, hinh
cau hodc hinh ovan, kich thuéc twr 2 - 60um,
thwdng sinh san bang cach nay chéi hodc tao
ra cac tui bao t&r hay bao t&r ddm. NAm men gay
bénh thuwdng gap la Candida, Cryptococcus va
Trychosporon.

Nam méc (ndm soi): C6 cAu tric da bao, co
nhanh dai, ré rét, cd mot hodc nhiéu nhan, phan
bd trén toan thé gidi, bao gobm hai loai 1a ndm
s@i ¢6 vach ngan (Aspergillus, Trichophyton,
Microsporum...) va ndm soi khoéng cé véach
ngan (Rhizopus, Mucor...).

N&m lwdng hinh: La loai nAm c6 hinh thé
thay déi theo diéu kién maéi trwdong. Khi & nhiét
dd 35-37°C, ndm phat trién dang ndm men
nhwng khi & nhiét dd thap hon 25-30°C ndm
lai phét trién & dang ndm soi. Nam luéng hinh
binh thwong chi lwu hanh & mot sé khu vuc
dia ly nén thwdng dwoc goi la ndm lwu hanh,
bao gdm Talaromyces marneffei, Blastomyces,
Paracoccidioides, Coccidioides, Histoplasma,
Sporothrix.

2. Sinh bénh hoc

Mién dich t& bao déng vai trd quan trong

TAP CHi NGHIEN CU’U Y HOC

nhét trong dap tng chdng lai cac tac nhan
vi ndm. Khi bi nhiém nadm, dai thuwc bao
(Macrophages) tai sinh, t& bao dudi gai
(Dendritic Cell - DC) va bach cau da nhan trung
tinh (Polymorphonuclear Leukocytes - PMN)
hép thu cac vi ndm xam nhap vao co thé va trai
qua qua trinh thyc bao. Dai thwc bao va bach
cau da nhan trung tinh (BCDNTT) tiét ra peptide
khang khudn (AMP), cac cytokine gay viém va
chemokine. BCONTT ciing cé thé gidi phong
“pbach cAu trung tinh bay ngoai bao - Netosis”
dé bat gitr soi ndm. Té bao NK c6 thé duoc
kich hoat b&i cac thanh phan ndm khac nhau
va tiéu diét ndm truc tiép bang cach tiét ra cac
phan tt&r gay doc té bao. Té bao dudi gai co thé
di chuyén dén hach bach huyét véi sy hién dién
cula IL-12 va chemokine, sau do kich thich dap
(ng mién dich khéng dac hiéu. Dong thoi trwée
do, cac té bao dudi gai giri cac khang nguyén
da dwoc xv ly dén té bao lympho T-CD4 “trinh
nguyén - Naive” va thiuc day sy biét héa cla
céac té bao lympho T hé tro (Th-Help) va T doc
t& bao (Tc-Cytotoxic) (Hinh 1).1

Sw biét hoa ctia mdi loai tap hop té bao
lympho T phu thuéc vao cac cytokine va moi
trwong vi mbé. Nhirng tdp hop con lympho
T nay tiép tuc san xuét ra cac cytokine, diéu
chinh phan &ng mién dich chéng ndm. Céac té
bao Th-1 va Th-17 di chuyén tré lai vi tri nhiém
trung ban dau do phu thudc chemokine va kich
hoat cac dai thwc bao va BCDNTT twong trng
(Hinh 1).%°
3. Cac yéu té nguy co’ nhiém nam xam lan

Bénh NNXL thwong xay ra trén cac co dia
d&c biét nhuw: SGMD bam sinh, HIV/AIDS, gidm
bach cau, sau ghép tang, tré d& non, dung cac
thudc e ché mién dich (WCMD) kéo dai, diéu
tri khang sinh phé rong kéo dai, diéu tri héa chat
ung thw..."12
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Hinh 1. Pap trng mién dich cda co thé v&i vi nAm™

Bang 1. Cac yéu té nguy co nhiém nam xam lan

Yéu té6 nguy co Candida Aspergillus
Giam bach cau hat + +
S dung céac thubc UCMD + +
Bénh thai manh ghép + +
C6 cac catheter tinh mach trung tdm + -
Tinh trang nhiém vi khuan + +
S dung thubc khang sinh phé rong kéo dai + -
Dw phong thuéc chéng ndm khéng phi hop + +
Nhiém Cytomegalovirus (CMV) - +

4. Tiéu chuan chan doan

Hién nay, chua c6 tiéu chudn chin doan
NNXL riéng & tré em. Hoi nghi déng thuan cua
T chirc Chau Au vé& Nghién ciru va Biéu tri Ung
thw (European Organization for Research and
Treatment of Cancer//Invasive Fungal Infections
Cooperative Froup - EORTC) va Nhdm nghién
ctu va Gigo duc vé nhiém nadm (Mycoses Study
Group Education and Research Consortium -
MSGERC) ndm 2019 da dwa ra mét sb stva doi

va cap nhat vé tiéu chuan chan doan NNXL &
nhém dbi twong dac biét 13 tré em va bénh nhan
tai cac don vij diéu trj tich cwc.2 Tuy nhién, do
khong thé dwa ra khuyén nghi dat méc do tin
cay cho nhém bénh nhi diéu trj tai cac don vi
diéu tri tich cwc (trlr tiéu chudn chan doan chac
chan NNXL) nén t4 chirc nay da dwa ra mot tiéu
chuén riéng cho nhém dbi twong nay trong mot
ddng thuan khac.
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Tiéu chudn chan doan chac chan

(proven)

Tiéu chuan chan doan chéc chan NNXL ap

TAP CHi NGHIEN CU’U Y HOC

dung cho moi bénh nhan (bao 96m ca bénh nhi

diéu tri tai cac don vi héi stre tich cuc va khong

phan biét tinh trang mién dich).

Bang 2. Tiéu chuan chan doan chéc chan (proven) nhiém nam xam lan

Nam méc (soi)

Nam men

Pneumocystis

Hinh &nh
dwéi kinh
hién vi

(Cac dich
vo trung)

Quan sat thay hinh anh soi

ndm va hinh anh hdy hoai mé
trén bénh phadm vé khudn (mo
bénh hoc, té bao hoc, hoac soi
truc tiép) ldy qua choc hut kim
nhé hodc sinh thiét vo khuén.

Quan sét thay hinh &nh
nadm men trén bénh pham
v6 khuan (md bénh hoc,
té bao hoc, hodc soi truc
tiép) Iy qua choc hut kim
nhé hoac sinh thiét vo
khuén.

Quan sat thay
Pneumocystis trén
bénh phdm mé, dich
rira phé quéan (DRPQ),
dom str dung phwong
phap nhuém thdong
thwdng hoac nhudm
mién dich huynh quanh
(MDHQ).

Nuéi cay
(Cac dich
v6 trung)

Hodac nudi cay trén bénh

ph&m vo6 khuadn (DRPQ,bénh
pham sinh thiét phdi) dwong
tinh v&i nAm méc, kém theo
triéu chirng 1am sang va bat
thwerng vé chan doan hinh anh

(CPHA) phu hop.

Cay céc dich vé trung
dwong tinh véi nAm men,
kém theo triéu chirng 1am
sang va bat thuong vé
CDBHA phu hop.

Khéng ap dung

Mau

Céy mau duong tinh va phu
hop v&i bénh canh lam sang

cla loai nAm mbc dé.*

CAy méau dwong tinh.

Khbéng ap dung

Huyét
thanh

Khdéng ap dung

Phéat hién khang nguyén
Cryptococcus trong
dich nado tdyhoac mau:
Khang dinh nhiém nam
Cryptoccocus.

Khéng ap dung

Sinh hoc
phan tor

Phwong phap PCR khuéch dai
ADN hoac gidi trinh tw AND

thdy ndm méc.

PCR khuéch dai ADN hoac
giai trinh tw AND thay ndm
men.

Khoéng ap dung

(*) Cay mau duong tinh véi Aspergillus hdu hét Ia m&u nhiém bén do ndm Aspergillus cé tinh bam
mach nén can phdi hop véi bénh cadnh 1am sang phu hop dé khang dinh chan doan
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Tiéu chuadn chan dodn cé kha nédng (probable) nhiém ndm méc phdi xam lan
(probable) Dap (ng dl ca 3 tiéu chuan sau:
Tiéu chuan chan doan cé kha ning chi ap -> 1 yéu tb vat cha.
dung cho bénh nhan suy gidm mién dich, ngoai -Va = 1 dac diém lam sang.
trtr cac nAm dac hivu. -Va = 1 bang chirng ndm hoc.

Tiéu chudn chédn doédn cé kha néng

Bang 3. Tiéu chuan chan doan cé kha ning (probable) nhiém nAm méc phdi xam lan

Nam méc

I. Cac yéu té vat cha

- Tién s&r gan day c6 gidm bach cau hat (< 0,5 G/l) kéo dai > 10 ngay.

- Bénh 4c tinh huyét hoc.

- Ghép té bao gdc ddng loai hodc ghép tang déc.

- Dung corticosteroid kéo dai v&i véi liéu trung binh téi thiéu twong dwong prednisolone 0,3
mg/kg/ngay trong = 3 tuan trong vong 60 ngay qua (trlr bénh Aspergillus phdi di (rng).

- Dung thuéc WCMD té bao T (nhw thudc trc ché Calcineurin, thubc (e ché TNF-a, khang thé
don dong dac hiéu té bao lympho, chadt WCMD twong tw nucleosid) trong vong 90 ngay qua.

- Dung thubéc WCMD té bao B (nhw Bruton (rc ché tyrosine kinase, Ibrutinib).

- SGMD bam sinh trdm trong (U hat man tinh, thiéu hut STAT-3, SGMD thé két hop nang...).

- Bénh thai manh ghép n&dng dé Ill hoac IV lién quan dén ghép ruét, phdi hodc gan khang tr
véi diéu tri bang corticosteroid.

Il. Cac dac diém lam sang

Aspergillus phéi: = 1 trong 4 d4u hiéu trén CT scan nguwc:

- Tén thwong dac, b& rd co/hodc khong cé dau hiéu quang sang (halo sign) la tbn thwong
“hinh &nh kinh m& xung quanh mét dam mo dam”.

- D4u liém hoi.

- Hang.

- Hop nhét hinh ném va phan thuy hoac thuy.

Cac bénh ndm méc khac tai phéi: Gibng hinh anh ctia Aspergillus phdi trén CT scan ngwc
nhwng cé dau hiéu quang sang nguoc (reserve halo sign).

Viém khi phé quan: Loét khi phé& quan, nbt san, gid mac, mang bam ho&c vay nhin thay trén
hinh &nh néi soi phé quan.

Bénh miii xoang:

- Dau khu tri cép tinh (bao gdm dau lan 1&n mat).

- Loét mii co6 vay den.

- Lan rong tir cac xoang canh miii théng qua hang rao xwong, cé thé lan 1én hbc mét.

Nhiém trung thén kinh trung wong: = 1 trong 2 dau hiéu sau
- Tdn thwong khw trd trén CBHA (MRI hodc CT scan so n&o).
- D4u hiéu viém mang n&o (day, tdng ngdm thuébc) trén CDHA.
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TAP CHi NGHIEN CU’U Y HOC

Nam méc

ll. Bang chirng ndm hoc

Nuéi cay: Bat ky loai nAm méc nao (Aspergillus, Fusarium, Scedosporium, Mucorales) dwoc
phat hién bang phwong phap nuéi cay cac dich DRPQ/DCPQ, dom.

Nhudm soi truee tiép: Thay hinh anh ndm méc dwai kinh hién vibdng phwong phap nhudm soi
cac dich DRPQ/DCPQ, dom.

Khang nguyén Galactomannan (riéng véi Aspergillus): Phat hién trong mau, huyét thanh,
DRPQ hodc dich ndo tdy) cé bat ky tiéu chuan nao sau day:

- Mau, huyét thanh: = 1,0.

- Dich rira phé quan: = 1,0.

- Dich nao tay: =2 1,0.

- Mau/huyét thanh = 0,7 va DRPQ = 0,8.

PCR Aspergillus (riéng v&i Aspergillus): C6 bt ky tiéu chuan nao sau day:

- M&u toan phan, huyét thanh, huyét twong: = 2 lan dwong tinh.

-DRPQ: = 2 |an dwong tinh.

- > 1 |an dwong tinh trong mau toan phan/huyét thanh/huyét twong va = 1 1an dwong tinh
trong DRPQ.
1,3 — Beta -D-glucan khéng duoc coi la bang ching bénh ndm méc xam lén

Tiéu chuén chadn doan cé khd nédng -> 1 yéu tb vat cha.
(probable) nhiém ndm men xam lan -Va = 1 d&c diém lam sang.
Dap tng d0 ca 3 tiéu chuan sau: -Va = 1 bang chirng ndm hoc.

Bang 4. Tiéu chuan chan doan c6 kha ning (probable) nhiém nAm men xam lan

Nam Candida

I. Cac yéu té vat cha

- Tién s&r gan day c6 gidm bach cau hat (< 0,5 G/l) kéo dai > 10 ngay.

- Bénh 4c tinh huyét hoc.

- Ghép té bao gdc ddng loai hodc ghép tang déc.

- Str dung Corticosteroid kéo dai véi véi liéu trung binh tdi thiéu twong dwong prednisolone
0,3 mg/kg/ngay trong = 3 tuan trong vong 60 ngay qua.

- Diéu tri cac thudc WCMD té bao T (nhw thubc (e ché Calcineurin, thudc e ché TNF-q,
khang thé don dong d&c hiéu té bao lympho, chat UCMD twong tw nucleosid) trong vong 90
ngay qua.

- SGMD bam sinh trdm trong (vi du U hat man tinh, thiéu hut STAT-3, thiéu hut CARDS, téng
chirc nang clia STAT-1 hodc SGMD thé két hop nang).

- Bénh thai manh ghép n&dng dé Ill hodc IV lién quan dén ghép rudt, phdi hodc gan khang tri
vé&i diéu tri bang corticosteroid.
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Nam Candida

Il. Cac dac diém lam sang

> 1 trong 2 biéu hién sau sau dot nhiém Candida méau trong vong 2 tuan truéc do:

- Tén thwong ap xe nhé dang héng tam & gan, lach, ndo hodc day/tang ngdm thubc mang
nao trén CT scan hoac MRI.

- Xuét tiét véng mac tién trién ho&c dich kinh duc (khi kham nhan khoa).

ll. Bang chirng ndm hoc

- B-D-glucan méu: = 80 ng/l (pg/ml) it nhat 2 1an lién tiép & loai trir nhiém ndm khac.
- T2 Candida (hay PCR Candida) dwong tinh.

Nam Cryptococcus

I. Cac yéu té vat cha

- Nhiém HIV.

- Bénh ly huyét hoc &c tinh.

- Ghép tang dac hodc ghép té bao gbc.

- Thiéu hut khang thé (vi du: thwerng gép la thiéu hut Globulin mién dich).
- St dung céc liéu phap mién dich (bao gdm ca khang thé don dong).

- Bénh ly gan, than giai doan cubi.

- Gidm bach cau lympho CD4 v6 can.

Il. Cac dac diém lam sang

- Viém mang nao.
- Tdn thwong trén chan doan hinh anh phu hop véi bénh Cryptoccocus.

ll. Bang chirng ndm hoc

Phat hién Cryptococcus tir bat ky bénh phdm vé tring nao.

Nam Pneumocystis

l. Cac yéu té vat chu

- S6 lwong té bao lympho CD4 thdp < 200 té bao/mm3 vi bat ky ly do gi.

- Dwoc ghép tang dac.

- St dung Corticosteroid kéo dai v&i véi liéu trung binh téi thiéu twong dwong prednisolone
0,3 mg/kg/ngay trong = 2 tuan trong vong 60 ngay qua.

- St dung céc thubc lién quan dén rdi loan chirc ndng té bao lympho T (diéu tri ung thw, thubc
chdng viém hodc thuéc UCMD).

Il. Cac dac diém lam sang

- Bat ky d&c diém nao sau day trén X-quang nguc hodc CT scan nguwc: Kinh me lan tda 2 bén,
tén thuwong phdi k&, ddng dac, cac nbt nhd, tham nhiém moét thuy phdi, tham nhiém dang nét cé/
hodc khéng tao hang, tham nhiém da 6.

- Triéu chirng hé hap: Ho, khé thé, thiéu oxy mau di kém cac bat thwdng X-quang hodc CT
scan ngwc (ddng dac, cac nét nhd, nét san, tham nhiém thuy phdi, tran dich mang phéi).
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Nam Pneumocystis

ll. Bang chirng ndm hoc

- B-D-glucan méau: = 80 ng/l (pg/ml) it nhat 2 1&n lién tiép va loai trtr nhiém nam khac.
- PCR Pneumocystis jirovecii: Dwong tinh trong mau bénh phdm dwdng hd hép.

Cac bénh nAm men dic hiru khac

l. Cac yéu té vat cha

Khong ap dung, vi gap & ca nguwdi khoé manh va nguwdi SGMD.

Il. Cac dic diém lam sang

C6 bang chirng vé dia dw hodc tiép xic nghé nghiép vé&i ndm va bénh canh 1am sang phu

hop.

ll. Bang chirng ndm hoc

- Khang nguyén Histoplasma hodc Blastomyces (+) trong nwéc tiéu, huyét thanh hoac dich co

thé.

- Khang thé Coccidioides (+) trong DNT hoéc tang = 2 1&n trong 2 mau huyét thanh lién tiép.

Tiéu chuan chan dodn c6 thé (possible)

Tieu chudn chan doan cé thé (possible)
NNXL chi ap dung cho bénh nhan suy giam
mién dich khi:

-> 1 yéu tb vat cha.

-Va = 1 dac diém lam sang.

Ill. KET LUAN

Bénh canh |am sang nhidm ndm xam lan
nang né, triéu chirng da dang va khéng dac
hiéu, dan dén chan doan khé khan va cham
tré trong diéu tri. Cung véi do Ia tinh trang dé
khang thubc cla cac chiing ndm dan dén ty 1é
t&r vong con cao. Hién nay, tiéu chuan chan doan
chéc chén (proven) nhiém ndm xam lan & tré em
dwoc ap dung cho tat c& bénh nhan theo ddng
thuan cta T chirc Chau Au vé Nghién ctru va
Diéu tri Ung thu/Nhém nghién ctru va Gido duc vé
nhiém ndm (EORTC/MSGERC) n&m 2019. Tiéu
chuan chan doan cé kha néng (probable) va tiéu
chuén co thé (possible) nhi&m ndm xam Ian chi
ap dung trén dbi twong suy gidm mién dich. Tiéu
chuén clia Hoi nghi ddng thuan nay con han ché
& dbi twong diéu tri tai cac don vi diéu tri tich cuc.
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Summary

UPDATE OF INVASIVE FUNGAL DISEASES DIAGNOSIS IN
CHILDREN

Invasive fungal diseases were defined as the presence of molds (filamentous fungi) or yeasts
in deep tissues confirmed by culture or histopathology. The incidence of invasive fungal diseases
has increased rapidly over the past 20 years. More than 90% of deaths due to invasive fungal
diseases are caused by four main genera: Candida, Aspergillus, Cryptococcus, and Pneumocystis.
The clinical presentation of invasive fungal infections is often severe, with diverse and nonspecific
symptoms, leading to difficulties in diagnosis and delays in treatment. Additionally, the rising antifungal
resistance among fungal strains contributes to persistently high mortality rates. Currently, the
diagnostic criteria for invasive fungal infections in children are based on the 2019 EORTC/MSGERC
consensus conference criteria (European Organization for Research and Treatment of Cancer/
Fungal Infections Education and Research Group (EORTC/MSGERC). The diagnostic criteria for
probable and possible invasive fungal infections are only applied to immunocompromised subjects.
The criteria of this Consensus Conference are limited to subjects treated in intensive care units.

Keywords: Invasive fungal disease, children, EORTC/MSGERC standard, 2019.
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