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1. Tong quan nhiém nim da

Superficial Involve stratum corneum, hair, or nails
Subcutaneous Involve dermis or subcutaneous tissue
Often due to implantation
Systemic (“deep”) Involve dermis or subcutaneous tissue
“True” pathogens Skin involvement usually reflects hematogenous

spread or extension from underlying structures

Opportunistic Primary or secondary skin lesions in
immunocompromised hosts

Bolognia_4th_edition, “Antimicrobial drugs”, Ch127, pp.2229-2239



Vi ném can: gidi han & 16p sirng cla
da, toc, mong.
- Vi ndm sgi to

- Vi ndm hat men

- Sporotrichosis

x NGm duwdi da: lién quan 1&p bi, - Mycetoma
NHENERAVEDA md mé dudi da

- Chromoblastomycosis

- Lobomycosis

Nhiém nam thyuc sy:
- Histoplasmosis
- Blastomycosis

Nam hé thong - Coccidioidomycosis

- Paracoccidioidomycosis

Nhiém trung co hoi

Fitzpatrick’s Dermatology 9th edition, “Antifungals”, chapter 188, pp.3436-3449
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2. Thuoc khang nam
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Mechanism of action of antifungal agents
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Chi dinh cda cac thubc khang ndm thudng dung

ABLE
In Vitro and in Vivo Activity of Common Antifungal Agents

Class Drug Name Mechanism of Action Organisms Treated
Polyene antibiotics Mystatin Binds to cell membrane sterols causing cell leakage and Yeast (Candida)
permeability changes
Azoles Miconazole Inhibits ergosterol synthesis blocking 14a-demethylation of Dermatophytes, Malassezia furfur,
lanosterol Candida
Clofrimazole prasv
Ketoconazole
Econazole
Oxiconazole
Sulconazole
Azoles (subset) Luliconazole Same as azoles above Dermatophytes, Candidz
Efinaconazole
Allylamines Naftifine Inhibits ergosterol synthesis by blocking action of squalene Dermatophytes (both drugs)
epoxidase
Terbinafine g Candida® (gnly terbinafine)
Benzylamines Butenafine Same as allylamines above Dermatophytes, Candida”
Oxaborole Tavaborole Inhibits protein synthesis by binding to leucyl-tRNA synthetase Dermatophytes, Candida

Hirtivity against Candida specles is relatively wiak compared with the other azole antifungal apants.
SActivity against Candias species i relatively weak compared with the azole antifungal agents.



Dermatophytes

TAEBLE
Minimum Inhibitory Concentrations of Antifungal Agents Activity Against Dermatophytes (Mean mg/mL)

Fungus (# of strains) Terbinafine Naftifine Ketoconazole
Trichaphyton species (13) <0.06 0.07 0.21
Microsporum species (6) <0.06 0.07 . 0.35
Epidermophyton flocossum (5) <0.06 <0.06 0.11

Lower minimum inhibitory concentrations Indicate stronger inhibition of dermatophytes by allvlamines/benzylamines ralative o the azole agents.
Dita from Shadomy S, Espined-ingroff A, Gebhart RJ. In-vitro studizs with SF B5-327, a new orally acfive allylaming derivative. Sabouravai. 1985:23(2): 125=132.

-

=

4.::: Minimum Inhibitory Concentrations of Antifungal Agents Activity Against Dermatophytes (Mean mg/ml)
Fungus (# of strains) Butenafine Maftifing Clotrimazode Efinaconazole (# strains)
Trictopfnton rubrum [41) 0.007 0.031 0267 0,003 [130)

Trichaphyton mentagraphytes (22) 0.012 0.035 » D266 0005 (1249
Microsporum canis (14) 0.024 0.100 D265 0.18(2)

Lorweer mean inhibilory conbenirations indicale shonger inhibiion ol dermaloptwies by alliaminessbenoiamines rebrive 1o e amie agenis.
[t from WMoeda T, Tacuse b ichitorshi A, ef all Smthesds and anifungal activity of tusrodne iy drochionde (KP-363), 2 nes benstamine anifungal agent. kg feetl 1997177 126-157.

Q42,5 We can summarize the in vitro antidermarophyte

potency as f'ﬂ”ﬂ“,s:".lﬂ.".l.!i.l{}l’:-l 12,113,118,119,155,156

(utr:nnﬁm: > terbinafine > ciclopirox = naftifine » @




Candidas

Minimum Inhibitory Concentrations of Antifungal Agents Activity Against Candida Albicans (Mean mg/mL)

Maeda etal." ' (57) 3-100 - 30 - 064
Shadomy etal."" (10) - 128 128 0.51 -
Georgopapadakou and Bertasso'™ (1) - 8 ;‘: ;s 64 16

Lower mean nﬂﬁi‘mmmmmumumwmnm alylaminez/benzylamines.

A ———






Terbinafine ltraconazole Fluconazole Griseofulvin

Structure Allylamine Triazole Triazole Spiro-benzo[blfuran

Formulations Tablet, oral granules Capsule, oral suspen- Tablet, oral suspension, IV Tablet, oral suspension

sion, IV, tablet

Peak levels post- 2 hours 3-5 hours 1-2 hours 2-6 hours

dosing

Hali-life 36 hours (27=30 hours— 21 h {3740 hours— 30 hours 8-21 hours
granules) solution)

Percentage hio- 4% —=Tablets 55% >00% 25-T0%

availability 36%~64%—Granules

Impact of food Tablets not affected by food; Capsules: highest levels: Not affected by food Absorption is significantly
granules to be sprinkled full meal or fasted intake enhanced by adminis-
on food with cola beverage tration with or after a

Suspension: take without fatty meal
food

Protein=binding =09% 99.8% 11%—12%" B4%

Metabolism Significant first-pass hepatic Extensive metabolism Little first-pass hepatic Hepatic, major metabo-
metabolism; CYP2C9, in liver by CYP3A4, metabolism, much of lites are G-demethyl-
1A2, 3A4, 2C8, 2C19 active metabolite: dose is excreted as griseofulvin and its
major isozymes; no active hydroxyFitraconazole unchanged parent drug glucuronide conjugate
metabolites

Excretion Renal 70%; clearance Renal 40% inactive Renal 80% as parent Renal 50%, 1% excreted

decreased 50% in renal
impairment or hepatic
cirrhosis

Comprehensive Dermatologic Drug Therapy 4th

metabolites; fecal
3%—18% parent drug

drug, 11% metabolites;
2% feces

unchanged in urine;
36% in feces



Systematic Review of Antifungal-Induced Acute
Liver Failure

Eyad Gadour ' , Ahmed Koth -

1. Gastroenterology and Hepatology, University Hospitals of Morecambe Bay National Health Service (NHS)
Foundation Trust, Lancaster, GBR 2. Hepatobiliary Surgery, Glan Clwyd Hospital, Wales, GBR

Gadour E, Kotb A (October 21, 2021) Systematic Review of Antifungal-Induced Acute Liver Failure. Cureus 13(10): €18940. DOI
10.7759/cureus.18940



Stud Stud Sampl
y y Country mpe Exposure Qutcome

ID/Year design size(n)
Rodriguez Cohort Oral antifungals with a background  Ketoconazole and itraconazole were the two oral
etal, stud UK 69,830 rate of 0.6 per100 000 person- antifungals associated with a marked increase of clinical
1999 [32] . maonth acute liver injury.
Peneze Case , terbinafine-induced savere liver a case of terbinafine-
et al., s 1 Oral terbinafine for three months _ _ )

___ sludy induced severe liver failure
2006 [33]
Paredes Case aspartate aminotransferase (1282 IU/L), alanine
etal, stud Us 1 Oral terbinafine for twelve weeks aminotransferase (1044 IU/L), and bilirubin (5.9 mg/dL);
2007 [34) Y platelet level decreased to 77 = 103/mm3
Kaoetal. Cohort Ketoconazole, 12 fluconazole, eight The incidence rates (IR) of DILI per 10k persons 31.6,
2013 -35: ) stud Taiwan 90,847  griseofulvin, three itraconazole and 4.9, 4.3, 3.6 and 1.6 for fluconazole, ketoconazole,

- Y two terbinafine griﬁeamwin, itraconazole and terbinafine, respectively.
Chan et 34-year-old with elevated liver

Case ] enzymes due to fluconazole (IV) ALT and total bilirubin level further rose to 23894 U/L and
al., 2014 Malaysia 1
6] study 200 mqg stat followed by IV 100 mg 94 pmol/L on day 6
daily.
Gayam et Case On day 3 AST of 25kIU/L, an ALT of 6.5k IU/L, a GGT of
al., 2018 wud us 1 IV fluconazole 200 mg daily 210 IU/L, alkaline phosphatase of 130 1U/L, a total
sludy

[37]

bilirubin 2.3 mg/ dL, and a direct bilirubin 0.4 mg/ dL




Systematic Review of Antifungal-Induced Acute
Liver Failure

Eyad Gadour ' , Ahmed Kotb -

1. Gastroenterology and Hepatology, University Hospitals of Morecambe Bay National Health Service (NHS)
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Abstract

Antifungals are effective antimicrobial agents broadly used in medical practice. Severe acute liver failure
from oral or IV administration of antifungals is a rare but long-standing clinical challenge. We aimed to
approximate the risk of clinical acute liver injury among users of oral antifungals in the general
population. This review was completed based on the Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA) guidelines.

Six articles were included, comprising case reports and cohort studies, after eliminating duplicate
publications. No randomized control studies were found. In all studies, the duration of antifungal use was
associated with significantly increased liver enzyme levels.

Although it is not very common for patients on antifungals to develop acute liver failure, the prognosis is
often good with swift discontinuation of the drug and proper treatment. Liver function evaluation before
treatment and periodic monitoring every three to six weeks after commencement of treatment is suggested.

Gadour E, Kotb A (October 21, 2021) Systematic Review of Antifungal-Induced Acute Liver Failure. Cureus 13(10): €18940. DOI
10.7759/cureus.18940
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Abstract: Pre-existing liver disease in patients with invasive fungal infections further complicates

their management. Altered pharmacokinetics and tolerance issues of antifungal drugs are important

concerns. Adjustment of the dosage of antifungal agents in these cases can be c:hallengmg gwen

that current evidence to guide decision-making is limited. ™ !

evaluate the existing evidence related to antifungal treatment Table 1. Clinical chemistry criteria for DILL

This article also provides suggestions for dosage adjustment Anyone of the Following *:

varying degrees of hepatic impairment, after accounting for esta
yIg °ee °P P & ALT elevation > 5 x ULN 1 .

pharmacodynamic relationships with regard to antifungal dru
ALP elevation > 2 x ULN T, especially with accompanying elevations in concentrations of 5'-NT or GGT

ALT elevation = 3 x ULN T and simultaneous TB elevation = 2 x ULN 1

DILL: drug-induced liver injury; ALT: alanine transaminase; ULN: upper limit of normal; AST: aspartate
transaminase; ALP: alkaline phosphatase; 5-NT: 5'-nucleotidase; GGT: y-glutamyl transpeptidase; TB: total
bilirubin. * After other causes have been ruled-out [15]. T In cases of pre-existing abnormal biochemistry before
the administration of the implicated drug, ULN is replaced by the mean baseline values obtained prior to drug
exposure [15].

J. Fungi 2018, 4, 133; doi:10.3390/jof4040133



Table 2. Antifungal agent dosage adjustment for patients with hepatic impairment.

Severity of Hepatic Impairment by Child-Pugh Score

Antifungal Agent
Score 5—6 (Class A) Score 7-9 (Class B) Score 10-15 (Class C)
AmbB preparations No recommendations available
. Mo recommendations available, use with caution, TDM recommended
Flucytosine

Fluconazole

Authors” comment: extra caution when combined with AmB prepara Hons

F

No recommendations available, use with caution

No recommendations available, strongly discouraged unless benefit exceeds risk, use with caution and

ltraconazole under close monitoring, TDM is recommended
No recommendations available, use only if
benefit outweighs risk, close monitoring
Voriconazole 50% reduction of maintenance dosage and TDM and TDM are recommended
are recommended Authors’ comment: reducton of
maintenance dosage to about one-third may
be considered
Posaconazole No dosage adjustment is recommended, TDM when oral suspension is used
Authors” comment: TDM may also be considered when tablet or intravenous drug formulation is used
. - No recommendations available, use only if
Isavuconazole No dosage adjustment is recommended benefit outweighs risk
Reduced maintenance dose from
No dosage 50 mg to 35 mg daily
Caspofungin adjustment is Authors” comment: in critically MNo recommendations available

recommended ill patients, reduced dosage may
lead to decreased drug exposure






TRE EM |

[ Table I11. Guidelines for use of systemic antifungal agents in tinea capitis
Drugs FDA indications Ages approved Dosing Duration (wk) Formulations
Fluconazole Candidiasis, Approved for systemic 6-12 mg/kg/dose 3-8 Solution: 10 mg/mL; 40 mg/
Candidemia candidiasis to preterm Tablet: 50 mg, 100 mg, 150
infants <29 wk 200 mg
ltraconazole Candidiasis, IDSA recommends for 5-10 mg/kg/d 2-6 Capsules: 100 mg; Solution:
Cryptococcus, children >5y 10 mg/mL
Histoplasmosis
Griseofulvin Tinea, onychomycosis >2Y 15-25 mg/kg/d (micro); 6-12 Micro solution: 125 mg/5 ml
10-15 mg/kg/d (ultramicro) Tablet: 500 mg;
Ultramicro tablet 125 mg,
250 mg
Terbinafine Tinea, onychomycosis >4y <25 kg: 125 mg daily; 6 Tablet 250 mg;
25-35 kg: 187.5 mg daily; Granules 125 mg, 187.5 mg
5 >35 kg: 250 mg daily

FDA, Food and Drug Administration; 1DSA, Infectious Disease Society of America.

* Hién tai chuwa cé guideline cu thé cho nhém tudi nhé 0-2 tudi

http://dx.doi.org10.1016/j.jpeds.2016.12.042



Box 1: Oral antifungals with their FDA approval status
Griseofulvin - FDA labeled use =2 years (dosing <2 years
recommendation not established)

Terbinafine - FDA labeled use =4 years

Fluconazole - approved for children =6 months for oropharyngeal
candidiasis

Itraconazole - not licensed for use in children but recommended
for use 1n pediatric onychomycosis by British Association of
Dermatologists

FDA - Food and Drug Administration

* Griseofuvin: off-label an toan tir 1 thang tudi (10 mg/kg/ngay).
e Terbinafin: di¥ liéu an toan cho tré tir 1 tudi

* Itraconazole: chirng c& an toan cho tré tir 3 tuan tudi.
* Fluconazole: chirng c& an toan cho tré tir 3 tuan tudi

Use of Antifungals in Pediatric Superficial Dermatophytosis, DOI: 10.4103/ijpd.1JPD_33_20.
https://www.nhs.uk/medicines/terbinafine/who-can-and-cannot-take-or-use-terbinafine/
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Tinea in Tots: Cases and Literature Review of Oral Antifungal Treatment
of Tinea Capitis in Children under 2 Years of Age

.
i Table 1I. Literature review
Reported
Treatment adverse
Authors Year Treatment Pt Age Dermatophyle isalated duration effects  Reported recurrence | Country  Study type
Birder o1 al™ 2009  Mraconazole 5 mgfkad 7 346wk M canis 36 wk Mone  Mone Astia  Prospective
Michasts et al” 2012 Griseofubvin 25 mg/kg! 1 2wk T tomsurans 8wk Mone  Mone LISA Casa repart
d + ciclapiras shampod
Atarasovski el alt 2011 Grisaofubvin 20 mgkg! 1 Zwk M canis 3 wik Mone  Mone LISA Cast repor
d + keloconazale shampas
Gilaberte et al 2004  Griseofubvin microsize 15mg! B 352wk M canis (2), M aodouini® (2), B-12 Wk Mene  Initial Failed treated Spain Retrospective
kg T verrucosuim (1), wiTucanazale
T tomisuicars (1) subseguerly
achieved cure
wilprisetudin®
Gilaberte ot a* 2003  Grissofubin 15 mgkg! 1 4mo M audouini 8wk Mone  Mome Spain Casa report ~
d-+ kelaconaol shangao * Tong 168 cases
Chang at al' 2002  [fraconazole 25 mg/2.5 mLd 1 4wk T rubvum 2 mao Hone Hone Karea Casa report V4
a8 3 1wk pulses wi2-3 w t ’ ? \
breaks d 1 2 1
Aste et al’ 2004  Tertinafing 62.5 myg 1 Bwk M canis 4wk Mone Mo Italy Casé report ro ng o t re tu
Larralde gt al' 2010 Griseolubvin 20 mkgld, 2 4Bwk T mentagropfiyles 49 wk Mone  Mone Argentina  Casa report th
Fluconazole 5 ma/kgid O_ 1 2
Romar ot al' 2001 Griseofubvin 1015 mhgid 15 4-52 wh M canis (9), T wiakicaum (1), 25-Bwk Mone  Mome Italy Casa repart .
ultratmiicrs (13) Terhinfine T orsuiras (1),
52.5 mgfd (2} T mestagropfyles {3, 2 2 .
) . Sir d 4
Weston et al”’ 1908  Griseofubvin 20 mgkg/d 1 5wk T tomsurans 4wk Mone  Mone LISA Cast report Lr u ng Ca Oal
Ambooken el al' 2013 Griseofubvin 10 mpkg/d 1 4wk M gypssum B wk Mone  Mone Inlia Castt repart , A A
ultramicreosing
Taraa et al™ 2013  Griseofubvin 15 mkgld 4  B-4Bwk M canis, T viglacewim, B-12 wk Mone Mo Turisia  Retrospective kh d ng Nam uo ng-
T resagroafyles,
Al-Fouzan et i 1992  Grisaofubvi suyraw ot violacer i elrosues st 2 2 A 4
: in unknown dosage) 91 2042y | Meanis, T 68 wk Mone  Mone Kuwait A live ° T t t d‘ d’
Al-Fouzan et &' 1003  Griseofubin 10 mgkg! 0 <2y M canis, T violaciun, 4-10 wk Mone Mo Kuwail  Prospactive dal Ca tre eu d p
d + lapical therapy M avdouini ,
Gondim-Goncaves et a® 1902  Grisaofubvin 125 mgid 1 o0d M eanis B wk Mone  None Brazil Casa report l’J’ t A t b k h A
Kaumantaki el &= 2001  Iracanazsle 50 mal for beo 1 Emo M eanis B wik Mone  Mone Greece  Case report N g Ot va on g
1wk pulses
Kaumantaki at & 2001 Tesbinafine 125 mofd 4 wk, 1 1 year M canis 8wk Mone  Mone Greece  Prospactive h H h A 4 d
then coulilesd for 4 wi g I N an taC Ung
Urgar o1 al™ 1007 Griseofubvin 15 mpkg/d 1 194 T rubvum and T mentagrophytes 4 wk Mone  Mone LISA Casa report 5
Valari et i 2006  Flucanazols B mgfgld 1 3mo T rubyurm 3wk Mone Mo Greste  Case repor h d’ 4 k A
Wilrner and Wallina™ 1008  Griseofubin 10 mkgld, 1 10me T mentagropfiyles 4 wik Griseafulvin, Mone  Failed priseofubin, cure | Germany  Case reporl p u an g e
Tertiinafine 62.5 ma/d Tertinafing 4 wh post terinafing *
- -

http://dx.doi.org10.1016/j.jpeds.2016.12.042
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Table 1 US FDA categorization of common oral and topical antifungals

FDA categories Oral agents Topical agents
A Controlled studies of women failed to demonstrate a risk to the fetus in the first trimester, and the pos- [ Nystatin =~ )
sibility of fetal harm appears remote
B Either animal studies do not indicate a risk to the fetus and there have been no controlled studies in Terbinafine Clotrimazole
pregnant women, or animal studies have indicaied fetal risk but controlled studies of pregnant wome Terbinafine
failed o demonstrate a risk Ciclopirox
Naftifine
| Oxiconazole)
C Either animal studies indicate a fetal risk and there have been no controlled studies of women, or there  Ketoconazole Econazole
are no available reports of studies of women or animals Fluconazole Miconazole

low-dose regi- Ketoconazole
men (150 mg/  Selenium sulfide
day)

Itraconazole

Griseofulvin

D There is positive evidence of fetal risk, but there may be certain situations where the benefit may out-  Fluconazole
weigh the risk (e.g., life-threatening or serious diseases for which other drugs are ineffective or carry high-dose
a greater risk) regimen
(400-600 mg/
day)
Voriconazole
X There is definite fetal risk, according to studies of animals or humans or on the basis of human experi- - -
ence, and the risk clearly outweighs any benefit in pregnant women

The Journal of Obstetrics and Gynecology of India (November—December 2021) 71(6):577-582
https://doi.org/10.1007/s13224-021-01586-8



MGt vai luu y khac

* Tinh khang viém: 1 vai thudc khang ndm boéi dugc chirng minh cé
hiéu qua khang viém, cé loi trong ndm da do Dermatophyte, hay cac
bénh da viém khac: Azoles, Allylamine/benzylamine Ciclopirox
olamine. Trong nhom azole co bifonazole va Ketoconazole co tinh
khang viém manh hon ca (ngang bang Hydrocortisone 1%), nén duoc

dung nhiéu trong viém da tiét b3.

 Tinh khdng khuan: Azoles (Clotrimazole, econazole, miconazole,
oxiconazole, sertaconazole), terbinafine co thé khang 1 s6 vi khuan

gram (+) va gram (-)



Propylene Glycol-Induced Irritancy

Cream Contains

Generic Name Trade Name Propylene Glycol
Mystatin Various Yes
* Propylene glycol 1a 1 thanh phan e TR m—
duoc dung dé ting tinh thim [ _ = ]
clla mot sb loai thudc khi boi P — :,g
trén da, va co thé nhu la “con Oiconazole - Ves
dao 2 wéi” vi lam tang nguy co Eeoverdl Spectarni to
7 7 N « 7 2 1A sulconazole Exelderm Yoo
kICh ung (Va dl ung) trong tl |e sertaconazole Ertaczo Mo
nhd BN, d3c biét khi boi [én da ormem =
LI ’ 74 Efinaconazole Jublia n‘a
dang viém, nut hay loét. . - —
Terbinafine Lamisil No
Butenafine Mentax Yes
Butenafine Lotrimin Ulra-0TC Yes
Ciclopirog Loprox No
Selenium sulfide Selsun, Exsel nfa
Tavaborole Kerydin n'a



Tai lieu tham khao

Bolognia_4th_edition, “Antimicrobial drugs”, Ch127, pp.2229-2239
Fitzpatrick’s Dermatology 9th edition, “Antifungals”, chapter 188, pp.3436-3449

Comprehensive Dermatologic Drug Therapy 4"

The Journal of Obstetrics and Gynecology of India (November—December 2021)
71(6):577-582 https://doi.org/10.1007/s13224-021-01586-8

* J. Fungi 2018, 4, 133; doi:10.3390/jof4040133

* Antimicrobial agents and chemotherapy, oct. 2011, p. 4880—-4887 vol. 55, no. 10
0066-4804/11/512.00, doi:10.1128/aac.00621-11
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