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Abstract. Vaginitis is a common problem for women regarding a worldwide health challenge with many side effects. Vaginitis is
among the most visiting to gynecology clinics. About 75% of all reproductive women had at least one fungal vaginitis infection in their
life, and more than 40% will have two or more than two. Candida spp is the most prevalent in fungal vaginitis, while reports for unusual

fungi were observed as mucor spp.

Amphotericin B (AmB) belongs to the polyene group has a wide spectrum in vitro and in vivo antifungal activity. All of the known
available formulas of AmB are administrated via intravenous injection to treat severe systemic fungal infections, while the development
of the topical formula of AmB is still under preliminary development including topical vaginal AmB.

Due to the revealing of antimicrobial-resistant fungi in recent years, this study explains the role of topical AmB in treating refractory
fungi vaginitis that may not a response to other drugs reported in many cases that may help researchers to develop new eftective formula

of AmB regarding fungal vaginitis.
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Introduction. Most common women had vaginitis at
a certain period in their lives that associated with different
ages [1]. Vaginitis is the most predominant infection in the
female genital tract and is recognized among women in
the primary health centers and gynecology departments.
vaginal infections alone account for more than 10% of
patients visit women’s health units [2]. Vaginitis is a
common term that refers to inflammation of the vaginal
wall that caused by one of three causes: fungal yeast
infections, trichomoniasis, and bacterial vaginosis [3].

Amphotericin B (AmB) is an ancient agent used over
many decades in treating various fungal infections clinically
in the human [4]. Low fungal resistance and broad-spectrum
antifungal activities are the most valuable pharmaceutical
characters encourage continuous usage of AmB [5].

This study highlights the topical efficacy of AmB to
treat fungal vaginitis depending on searches and case
report studies for rare cases regarding vaginitis.

Advantages of topical AmB. There are many
advantages to using AmB as a topical treatment
of dermatophytosis. Firstly, discover new drugs or

modification old one will participate to increase the
available limited number of antifungal drugs [6].
Secondly, topical preparations are much less costly than
orally administered antifungal drugs and cause minimal
adverse side effects [7-8].

Third, the application of the topical formula of
AmB considers more safety to use and will not produce
clinically relevant serum levels of AmB [8-9]. Fourth, the
quality of patient life will increase if new drugs improved
to cure infectious lesions in a short time [6].

Topical usage of AmB for refractory fungal
vaginitis. Topical modern applications of AmB provide a
promising way of fungal treatment to reduce the adverse
effects of intravenous usage of AmB [4]. Five interesting
articles have been revealed the role of topical AmB to
treat refractory fungal vaginitis (table 1).

Phillips was prepared topical vaginal suppositories
of 50 mg AmB showed successful management of 70%
of ten women with non-albicans Candida vaginitis after
given nightly for 14 days. Suppositories medicine is also
revealed less local side effects and well-tolerated [10].

Table 1
Topical AmB used in vagina
Ref Fungi type N.O' AmB Dose AmB formula Treatn.lent Result Year
patients duration

10 non-albicans 32 50 mg AmB vaginal 14 days 70% of women 2005
Candida nightly suppositories treated

11 Candida 1 3% daily AmB vaginal gell | 14 days symptoms is resolved | 2016
krusei

12 Mucor 1 3% AmB 7 weeks disappearing of 2001
species 5 g daily symptoms, culture-ve

13 Candida 3 100 mg AmB lubricating | 2 weeks significant 2001
glabrata once daily jell improvement

14 Candida 1 100 mg AmB vaginal 14 days negative culture after | 2003
glabrata once applicator 2 weeks

Nightly
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Chamorro and his colleagues studied the topical
formulation of amphotericin 3 % to treat Candida krusei
vaginitis was developed by combining amphotericin
B deoxycholate with lubricating jelly Aquagel®.
Propyleneglycol was used for lubricant incorporation the
intravaginal formulation was given daily for 14 days; the
patient had resolved her symptoms [11].

Sobel mentioned that 3 % topical amphotericin B 5 g
daily has been used to treat a rare case of vaginitis caused
by Mucor species in healthy woman, Mucor vaginitis
appeared refractory resistant to flucytosine as well as an
azole. The treatment outcome, disappearing of symptoms
and she has culture-negative [12].

White et al. found that Flucytosine (one gram) and AmB
(100 mg) prepared in lubricating jell were used per vagina
once daily to treat vaginal Candida glabrata had failed to
respond to antifungals therapy, significant improvement,
clinical resolving and negative microbiological culture
observed after 2 weeks treatment [13].

Shann and Wilson: the treatment of Candida glabrata
resistant to antifungal drugs isolated from vaginal
swabs by using vaginal applicator nightly, for 14 days
of amphotericin 100 mg plus flucytosine 1 g in Aquagel.
Her symptoms had resolved and culture results for
Candida glabrata were negative [14].

Vaginitis prevalence and management. Vaginitis
is a widely distributed problem among women mainly
associated with discomfort. Symptomatic vaginitis
accorded for millions of clinical visits yearly [15].
Vaginitis is a global problem that not just women, but
also families and communities.

It may have dangerous complications such as ectopic
pregnancy, chronic pelvic pain, abortion, infertility,
increasing of HIV transmission, low-birth weight infant.
For these reasons, true prevention and management of
vaginitis is great important [16].

Candida albicans is responsible for 65-90 % of
vaginal Candida species infections, and non-albicans
Candida species are responsible for up to 30 % [17].
From 1,740 symptomatic patients, vaginal candidiasis
observed in 32,8 % [18].

Candid spp is the leading cause beyond infectious
vaginitis; it colonizes about twenty percent of vagina
that considered important opportunistic fungal microbe
[19]. Vulvovaginal candidiasis (VVC) is the second
most commonly reported form of infectious vaginitis.
However, the totality of fungal microbes found within
the vagina has been grossly underestimation. On the
other hand, we have large information about bacteria that
harboring vaginal milieu [19].

General features of AmB. Amphotericin B (AmB) is
an ancient agent used over many decades in treating various
fungal infections clinically in the human. Opportunistic
systemic fungal infection considered the most common type
of fungal infection mainly treated by AmB [4].

At present, many studies focused on the topical
preparation of AmB as eye drop [20] or gel [20] or

56

solution [21] or as nanoparticles drug [22]. However,
treatment with topical AmB may not always give satisfying
results as with ordinary forms of this drug in the treatment
of fungal infection, while some topical applications of AmB
gave performing outcomes with complete healing especially
in certain cases not responded to conventional therapy.

The topical formula of AmB to treat fungal vaginitis
give good results as mentioned in the previous studies, so
developing this formula is necessary due to the appearance
of drug-resistant fungi implicated in vaginitis.

CONCLUSION

Vaginitis is one of the most common problems
associated with discomfort and low quality of life
in women that may make women under serious
complications like ectopic pregnancy and abortion.
Topical AmB formulas are a promising way to develop
effective management of the refractory fungal vaginitis.

Using AmB in modern branches and new applications
is demanded because AmB is a potential antifungal
agent with rare resistance, as well as its broad-spectrum
activity toward many fungal infections, more studies

about topical AmB vaginal formulas are recommended.
KoHnikT iHTepecis: BiaCyTHIN /
Conflicts of interest: authors have no conflict of interest to declare.
Hapinwna po pepakuii / Received: 05.06.2020
MpuiiHaTo go apyky / Accepted: 29.06.2020

REFERENCES

1. Kimberly A Workowski, Stuart Berman. Sexually
transmitted diseases treatment guidelines. Centers
for Disease Control and Prevention (CDC). 2015; 64:
1-137. Access mode: https://www.cdc.gov/mmwr/
preview/mmwrhtml/rr6403al.htm

2. Karaer A., Boylu M., Avsar A.F. Vaginitis in Turkish
women: symptoms, epidemiologic-microbiologic
association // Eur J Obstet Gynecol Reprod Biol. 2005;
121: 211-5. doi: 10.1016/j.ejogrb.2004.11.030. PMID:
16054964

3. Karasz A., Anderson M. The vaginitis monologues:
women’s experiences of vaginal complaints in a primary
care setting / Soc Sci Med. 2003; 56 (5): 1013-21. doi:
10.1016/s0277-9536(02)00092-8. PMID: 12593874.

4. AL-Khikani F.H.,AL-Janabi A.A. Topical Amphotericin
B formulas: Promising new application // International
Journal of Medical Science and Current Research.
2019; 2: 187-96. Access mode: http://www.ijmscr.com/
issue/archive

5. Lanternier F., Lortholary O. Liposomal amphotericin
B: what is its role in 2008? // Clinical Microbiology and
Infection. 2008; 14 (4): 71-83. DOIL: 10.1111/j.1469-
0691.2008.01984.x

6. Scorzoni L., de Paula E. Silva A.C., Marcos C.M.,
Assato P.A., de Melo W.C., de Oliveira H.C., Costa-
Oriandi C.B., Mendes-Giannini M.J., and Fusco-
Almeida A.M. Antifungal therapy: new advances in the
understanding and treatment of mycosis // Frontiers in
Microbiology. 2017; 8: 1-23. https://doi.org/10.3389/
fmicb.2017.00036

ISSN 2664-472X. e ISSN 2664-4738. Medical science of Ukraine / Meouuna nayka Ykpainu, 2020, Vol. 16, Ne 2



REFRACTORY FUNGAL VAGINITIS TREATED BY TOPICAL AMPHOTERICIN B. REVIEW

7. Crawford F., and Hollis S. Topical treatments for fungal 16. Centers for Disease Control and Prevention. Genital/

infections of the skin and nails of the foot // Cochrane vulvovaginal candidiasis statistics. Retrieved March
Database of Systematic Reviews. 2007; 3: CD001434. 27, 2012. Available from: http://www.cdc.gov/disease/
doi: 10.1002/14651858.CD001434.pub?2. candidiasis/genital/statistics.html)

8. Hay R. Therapy of skin, hair and nail fungal infections 17. Kennedy MA, Sobel JD. Vulvovaginal candidiasis
/I Journal of Fungi. 2018; 4 (3): 99. https://dx.doi. caused by non-albicans Candida species: new insights //
org/10.3390%2Fj0f4030099 Curr Infect Dis Rep. 2010; 12(6): 465-70. https://www.

9. Pendleton, R. A., and Holmes IV, J. H. Systemic researchgate.net/deref/http%3 A%2F%2Fdx.doi.org%?2
absorption of amphotericin B with topical 5 % mafenide F10.1007%2Fs11908-010-0137-9
acetate/amphotericin B solution for grafted burn 18. Gaydos CA, Beqaj S, Schwebke JR, Lebed J, Smith B,
wounds: Is it clinically relevant? // Burns. 2010; 36 (1): Davis TE, Fife KH, Nyirjesy P, Spurrell T, Furgerson
38-41. https://doi.org/10.1016/j.burns.2009.04.009 D, Coleman J. Clinical validation of a test for the

10. Phillips A.J. Treatment of non-albicans Candida diagnosis of vaginitis // Obstetrics and gynecology.

vaginitis with amphotericin B vaginal suppositories 2017; 130 (1): 181. https://dx.doi.org/10.1097%2FA

//' American journal of obstetrics and gynecology. 0G.0000000000002090 . . _
2005; 192 (6): 2009-12. hitps://doi.org/10.1016/j. 19~ Bradford LL, Ravel J. The vaginal mycobiome: A
2jog.2005.03.034 contemporary perspective on fungi in women’s health

11. Chamorro-de-Vega E., Gil-Navarro M.V., Perez-Blanco and diseases // Virulence. 2017; 8 (3): 342-51. doi:
J.L. Treatment of refractory Candida krusei vaginitis 10.1080/21505594.2016.1237332.

. . .. .. .. ~20. Morand, K., Bartoletti, A. C., Bochot, A., Barratt, G.,
with topical amphotericin B // Medicina clinica. 2016; Brandelv. M. L.. and Chast. F. Li | hoterici
147 (12): 565-6. doi: 10.1016/j.medcli.2016.06.029. rande’y, V. L., and L-hast, F. LIposomal amphotericin

12. Sobel J.D. Vaginal mucormycosis: a case report // B eye drops to treat fungal keratitis: physico-chemical

Infectious diseases in obstetrics and gynecology. 2001 and formulation stability // International Journal of
9: 117-8. doi- 10.1155/S1064744901000205. Pharmaceutics; 2007; 344 (1-2): 150-3. doi: 10.1016/].

. ) ijpharm.2007.04.028. )
13. White D.J., Habib A'R" Vanthuyne A, L,a ngford 21. Trasmonte M. V., Jiménez J.D., Santiago M.A., Galvez
S., Symo.nfls M. Combined top.lcal ﬂucytosme and E., Jerez V., Pérez D., and Rubio J. A. Association of
gmph@tencm B for refractory‘vaglr'lal Ca.ndlda glabrata topical amphotericin B lipid complex treatment to
infections // Sexually transmitted infections. 2001; 77 standard therapy for rhinomaxillary mucormycosis after

(3): 212-3. https://doi.org/10.1136/sti.77.3.212 liver transplantation: a case report // In Transplantation

14. Shann S., Wilson J. Treatment of Candida glabrata Proceedings. 2012; 44 (7): 2120-3. doi: 10.1016/j.
using topical amphotericin B and flucytosine // Sexually transproceed.2012.07.081
transmitted infections 2003; 79 (3): 265-6. https://doi. 22 Sanchez D.A., Schairer D., Tuckman-Vernon C.,
org/10.1136/sti.79.3.265-a Chouake J., Kutner A., Makdisi J., Friedman J.M.,

15. Centers for Disease Control and Prevention. Sexually Nosanchuk J.D. and Friedman A.J. Amphotericin B
transmitted disease surveillance 2014. Atlanta (GA): releasing nanoparticle topical treatment of Candida
U.S. Department of Health and Human Services; 2015. spp. in the setting of a burn wound // Nanomedicine:
Access mode: https://wonder.cdc.gov/wonder/help/ Nanotechnology, Biology and Medicine. 2014; 10 (1):
STD/STDSurv2014.pdf 269-77. doi: 10.1016/j.nan0.2013.06.002.

MICHEBE JIKYBAHHS PE®@PAKTEPHOI'O T'PUBKOBOI'O BATTHITY AM®OTEPUILIMHOM B.
Orusn

Danax Xacan Obaiiec Anv-Xikaui

Biooinenns mixkpooionoeii, nixapus Anv-Illomanni, babinw, Ipax
falahgh38@gmail. com

Pe3tome. BariHiT € 3aranbHOI0 MpoOIeMOI0 I )KIHOK y BChOMY CBITi, 3 OararbMa moOidHUMH edekramu. BariHit — onHa 3 Haii-
OB PO3MOBCIOMKEHHUX IIPUYMH BiJIBIlyBaHHS T1HEKOJOTIUYHHUX KIiHIK. bin3bko 75% BCiX penpogyKTHBHUX JKIHOK Mallk NPpUHAHMHI
OIHy TPHOKOBY BariHITHY iH(EKIII0 y CBOEMY XUTTI, a moHax 40 % — 1nBi abo Oinbmre aBox. Candida spp € HallOLIBII OMMUPEHUM TTPH
rpuOKOBOMY BariHiTi, TOJi K MOBIJOMJICHHS PO HE3BUYHI IPHOM CHIOCTEPIraanucs sk mucor spp.

Amdorepunun B (AmB) BitHOCHTBCS 10 TIONIEHOBOI TPYITH, Ma€ MUPOKUI CIIEKTP in Vitro Ta in vivo MpoTUrpuOKOBOI aKTHBHOCTI.
Bci Bigomi goctynHi popmyinun AmB BBOASTBCS 32 OMOMOI00 BHYTPILIHBOBEHHOT 1H €Ki 15l TIKYBaHHS BaXKKUX CUCTEMHHUX IPHOKO-
BUX 1H(EKIiH, Toxi sIK po3podKa akTyansHol hopmym AmB 11e 3HaX0mUTECS Ha CTazil HonepeaHbOT po3poOKH, BKIIIOYAIOUN MiCIIEBHH
BariHagpHIH AmB.

3aB/IsIKM BHSIBIICHHIO QaHTHMIKPOOHUX CTIHKUX TpHUOIB B OCTAHHI POKH, 11€ JOCII/UKEHHS MOSICHIOE POJIb akTyaibHoro AmB y niky-
BaHHI pedpakTepHOro rpHOKOBOTO BaTiHITY, IO MOXKE HE Bi/IMOBIATH HA iHIII MpenapaTH, Mpo SKi MOBIIOMIIIETECS y 0ararboX BHMA/I-
KaX, SIKi MOXYTb JIOTIOMOT'TH JIOCTiJHUKaM po3poOUTH HOBY edexTruBHY Gopmyny AmB miono rpubkoBoro BariHity.

KurouoBi cioBa: rpnOkoBmii BariHiT, IpOTHrpHOKOBI Ipemnapary, amporepunnt B miciieBo, popmyna amdorepunnny B.
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Pe3rome. Baruuut siBisieTcst pacrpoCTpaHEHHOH MPOOIEMOil st )KEHIIMH BO BCEM MUpPE, CO MHOTHMH MOOOYHBIME d(derTamu.
BarunnT ABNAETCSA OMHUM M3 CaMbIX PACHPOCTAaHEHHBIX NPHUYMH ITOCEIIEHNS THHEKOIOTHIeCKUX KIMHUK. OKomo 75% Bcex penpomyk-
TUBHBIX JKSHIIMH UMEJIH, TI0 KpaifHei Mepe, oJJHy rpHOKOBYIO HH(EKIINIO BaTHHNUTA B CBOEH XN3HH, 1 Oonee 40 % — 1Be uim Goree IByX.
Candida spp siBisiercst Hanboee pacrpoCTpaHEHHBIM IIPH TPUOKOBOM BAarMHMTE, B TO BpeMs Kak COOOMICHUSI 0 HEOOBIYHBIX Tprdax
HaOJTIOAAINCh KaK Mucor spp.

Amdotepunnn B (AmB) oTHOCHTCS K TOIHEHOBOH Tpyme, 00j1ajaeT MNUPOKUM CIIEKTPOM IPOTHBOTPHOKOBOM aKTHBHOCTH in Vitro
u in vivo. Bce u3BectHbIe 1ocTymHbIE (hopMynsl AmB BBOAATCS MOCPEICTBOM BHYTPHBEHHON WHBEKIIMH IS TEUSHUS TSDKETBIX CH-
CTEMHBIX I'PHOKOBBIX HH(EKIMI, B TO BpeMsi Kak pa3paboTka MecTHOU GopMyiel AmB Bce ele HaxoAUTCs B CTa U1 [IPEABAPHTEILHON
pa3paboTKH, BKIIIOYAs aKTya IbHBIA BarMHAIBHBIH AmB.

B cBsI3 ¢ BBISIBICHHEM YCTOHUYHMBBIX K IPOTHBOMHUKPOOHBIM IperaparamM rpuOOB B MOCIIEIHHUE OB, ATO HCCIISJOBAaHUE O0BSICHSIET
pouste MecTHOTO AmMB B JTeuennn pedpakTepHOro rpHOKOBOr0 BarMHUTA, KOTOPHIA BO MHOTHX CIIydasiX MOXKET HEe pearupoBaTh Ha JIpyTue
Ipemnaparsl, 0 KOTOPBIX COO0IIAI0Ch, YTO MOXKET IIOMOYb MCCIIEI0BATEISIM pa3padboTaTh HOBYIO 3 dekTuBHYI0 popmynry AmB B oTHO-
IIEHUU IPHOKOBOTO BarMHHTA.

KiioueBbie c10Ba: rpuOKOBBII BaTWHHT, IPOTHBOTPUOKOBBIE MTpemnaparsl, aMmdorepuia B mectHO, popmyna amdorepuunHa B.
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