sak sefalosporinter kadar etkilidir (1,12). )
Bu galismada, Gogiis, Kalp ve Damar Cerrahisi Yogun Bakim Unitesinde yatan hasta-
lardan izole edilen Klinik izolatlara kargi sefepimin in-vitro aktivitesi incelenmigtir.

GEREC VE YONTEM

Ocak 1997 - Subat 1998 arasinda Gogiis, Kalp ve Damar Cerrahisi Yogun Bakim Uni-
tesinde yatan hastalardan nozokomiyal infeksiyon etkeni olarak izole edilen 11 Pseudomo-
nas aeruginosa, 18 Klebsiella pneumoniae, 13 Acinetobacter spp, 18 Staphylococcus
aureus, 15 Staphylococcus epidermidis olmak lizere toplam 75 balkteri susu caligma kap-
samina alinmistir. Suslarin 27°si trakeal aspirasyon sivisi, 19’u yara materyali, 14’1 kan,
altisy idrar, dérdii balgam, tgii peritoneal s1vy, ikisi bogaz siiriintisiinden izole edilmistir.

Antibiyotik duyarlilik testlerinde toz hammadde olarak saglanan sefepimin (Bristol
Myers Squibb) 0.5-256 ug/ml arasindaki konsantrasyonlan denenmistir. Suglarin minimal
inhibitdr konsantrasyon (MIC) degerleri NCCLS mikrobroth diliisyon y6ntemi kullamla-
rak belirlenmigtir (10).

McFarland 0.5 bulatukligmdaki bakteri siispansiyonu 1/100 oraminda sulandirilarak
106 CFU/ml yogunlukta bakteri slispansiyonu elde edilmis, énceden 1-512 pg/ml seri su-
landirim yapilmug 50°ser Wl antibiyotik ¢tzeltisi igeren kuyucuklara 50°ser ul bakieri siis-
pansiyonu eklenmigtir. Mikropleytler 35°C'de 16-20 saat inkiibe edilmis, gizle lireme sap-
tanmayan en diiglik antibiyotik konsantrasyonu MIC olarak belirlenmistir. MIC degerleri
232 olan suglar direngli, <8 olanlar duyarli olarak kabul edilmistir.

BULGULAR

In-vitro sefepim duyarliliklan aragtinlan toplam 75 bakteri sugunun MIC degerlerinin
dagitim, sefepim duyarlihk oranlan tabloda gosterilmistir.

Tablo . Sefepim ile alinan sonuglar.

Sus sayis1 MIC aralikian Duyarh Direngli
Bakteri (pgfml)
P. aeruginosa 11 <0.5-128 7 (% 64) 4 (% 36)
K.pneumoniae 18 <0.5->256 13 (% 72) 5 (% 28)
Acinetobacter spp. 13 1-»250 5(%39) 8 (% 61)
MRSA 10 1-»256 3 (% 30) 7 (% 70)
MSSA 8 1-128 4 (% 50) 4 (% 50)
MRSE 10 2->256 3 (% 30) 7 (% 70)
MSSE 5 <0.5-64 4 (% 80) 1 (% 20)

Denenen bakterilerin in-vitro sefepim duyarlilik oranlan, Paeruginosa’da % 64,
K pnewmoniae’de % 72, Acinetobacter spp.’de % 39, metisiline direngli S.aureus (MRSA)
suglaninda % 30, metisiline duyarhi S.aurens (MSSA) suglarinda % 50, metisiline direngli
S.epidermidis (MRSE) suslaninda % 30, metisiline duyarh S.epidermidis (MSSE) suslarin-
da ise % 80 olarak bulunmustur.



TARTISMA

Yogun bakim iinitelerinde yatan hastalarin % 80’inde antibiyotik kullamlmas: direng-
1i etkenlerin artmasina yol agmakta, infeksiyonlarn tedavisini giiglestirmekiedir (2). Sefe-
pim, genig antibakteriyel spektrumu, gii¢li Gram pozitif etkinligi nedeniyle bugiin hasta-
ne kaynakl deri, solunum sistemi ve iiriner sistem infeksiyonlarinda siklikla kullantlir ha-
le gelmistir,

Calismamzda, Paeruginosa suglatmn % 644, K.preumoniae suslariun % 72’si,
Acinetobacter suglarimin % 39'u, MRSA suglanimin % 30’u, MSSA suglanmin % 50°si,
MRSE suslannin % 30°u, MSSE suglarinin % 80’1 in-vitro olarak sefepime duyarli bulun-
mugtur. Bu sonuglar sefepimin K.pneumoniae, F.aeruginosa, metisiline duyarl S.epidermi-
dis tiitleri iizerinde etkili oldugunu gostermektedir. Liu ve ark.’nin (9) 1994°te yapitklan
bir caligmada, K.prewmoniae suglaninin % 100’4, Acinetobacter suslannin % 667si,
P.aeruginosa suglarinin % 85’1, MRSA suglanimn % 13’1, MRSE suslarinin % 967s: scfe-
pime duyarlt olarak bulunmugtur. Giilay ve ark.’min (7) yaptiklan ¢alismada, sefepim du-
varlhili Paeruginosa igin % 68.8, Acinetobacter suslan icin % 55, MRSA suslart i¢in
% 48, MSSA suglar igin ise % 98 olarak bildirilmigtir. Watanabe ve ark.’nmin {i3) ¢aligma-
sinda ise Paeruginosa suslarinda sefepim direnci % 37.4 olarak tespit edilmigtir, Stnmez
ve ark. (11) Pseudomonas suslarinda sefepim direng oranini % 20 olarak bulmuglardar.

Caligmamizdaki duyarlilik oranlan bu ¢aligmalarla paralellik gostermekiedir. Ancak
duyarlilik oranlanimiz Liu ve ark.’min yaptii cahismaya gore daha diigliktiir. Bu durum sus-
larimuzin izole edildigi yerin yogun bakim iinitesi olmasina, antibiyotik kullanim politika-
sina, suslanimizdaki direng paternlerine ve yillar igerisinde direng oranlannin artmasina
bagh olabilir.

Er ve ark. (6) Gram pozitif bakierilerde sefepim direncini % 20, Gram negatif bakteri-
lerde ise % 7 olarak bildirilmistir. Biiyiikbaba ve ark. C’)) inceledikleri Pseudomonas ve En-
terobacter suslarinda direng bildirmemislerdir. Caligmamizdaki oranfanin yiiksek bulunma-
s1 suslarin daha direngli olabilecegi yogun bakim tinitesinden izole edilmesiyle agiklanabi-
lir. Karayay ve ark. (8) Enterobacteriaceae’de sefepim direncint % 1.3, non-fermentatif
Gram negatif comaklarda % 36.4 olarak tespit etmiglerdir.

Sefepim hastane dig1 ve hastane kaynakli infeksiyonlarda potansiyel kullamm alam
olan bir antibiyotik olmasina kargin, caligmamuzda da goriildigi gibi, ozellikle Acineto-
bacter ve metisiline direncli stafilokoklarda yiiksek oranda direngli suga rastlanmaktadir.
Ancak, direng durumunun belirlenebilmesi igin daha ¢ok susun incelendigi ¢caligmalara ge-
reksinim vardir. Direng oranlarinin giderek artabilecegi distiniildigiinde, bu tiir antibiyo-
tiklerin uygun durumlarda ve uygun siirelerde kullamlmast gerekliligi ortaya gikmaktadir.

Sonug olarak, ézellikle yogun bakim iinitelerinden izole edilen direncli suslar i¢in an-
tibiyotik duyarlilik testlerinin yapilarak sonuglarina gére uygun antibiyotigin kullaniimas:
gerektigi goriigii benimsenmelidir.
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In-vitro etkinlik spektrumu iginde aerop ve anaerop organizmalar bulunmakitadir. Tonsillit
ve farenjit, alt solunum yolu infeksiyonlan, akut ve rekiirren otitis media, deri ve yumusak
doku infeksiyontan ve komplike olmayan akut tiriner sistem infeksiyonlannda kullani-
maktadir (6,14,17,21), :

Bu caligmada akut otitis media tedavisinde amoksisilin ve sefprozil ile elde edilen te-
davi sonuglan kargilagtindmes ve iki ilacin gocukluk gagindaki kiinik etkinligi, glivenilirli-
81 ve yan etkileri degerlendirilmigtir.

GEREC VE YONTEM

Calismaya Cocuk Poliklinigine bagvuran ve akut otitis media tanis: konulan 2-14 yil
yag grubundaki 61 cocuk alinmugtir. Son iki hafta icinde herhangi bir nedenle antimikrobi-
yal tedavi almus olan, penisilin ya da sefalosporinlere asirt duyarhlifs bulunan olgular ca-
lisma digt birakilmustir. flacin emilimini etkileyebilecek gastrointestinal hastalifi bulunan-
lar, bobrek veya karacifer yetmezIigi bulunanlar, bagisiklik sistemini etkileyecek steroid,
kemoterapi tedavisi altinda olan ya da immiin yetmezligi bulunan olgular da ¢alismaya
alinmarmstir,

Otitis media taniss ateg (>38°C), otalji ve irritabiliteden olugan herhangi bir komplikas-
yonun saptanmas: ve timpan zarinda dolgunlufun eslik ettigi hiperemi tespit edilmesi ile
konulmugtur.

Olgular rastgele iki gruba ayrilarak 30 una (Grup I) amoksisilin, 50 mg/kg dozunda 8
saatte bir; 31’ine (Grup 1I) sefprozil, 30 mg/kg dozunda 12 saatte bir olmak iizere verilmis-
tir. Her iki grapta ilaglar 10 giin siire ile ve oral yoldan uygulanmistir. fzlem sirasinda
amoksisilin alan gruptan 5, sefprozil alan gruptan 4 olgu ikinci degerlendirme igin kontro-
le getirilmemesi nedeniyle degerlendirme digi birakiimigtir.

Tedavi dncesi ve tedavi bitiminde klinik bulguldr kaydedilip, eritrosit sedimentasyon
hizi, beyaz kiire sayisi, C-reaktif protein (CRP) diizey: lgiiimiistiir. Olgularda tedavi ¢n-
cesi tiim bulgulann kaybolmus olmasi “sifa-tam 1yilesme”; belirti ve bulgutann kismen iyi-
lesmis olmast “kismi ivilesme”; tedavi Oncesindeki belirti ve bulgularda degisiklik olma-
mas! veya kétiilesme “basarisiz tedavi” olarak degerlendirilmistir. Tedavi sirasinda ortaya
cikan yan etkiler kaydedilmigtir,

Verilerin istatistiksel analizinde gruplar arasi farkliliklar ki-kare testi ile, gruplar aras:
parametrik degiskenler student-t testi ile karsilaghmlmisti. Sonuclar, ortalamaz+standart
saptna olarak gosterilmistir. Analizlerde p=0.05 anlamlilik diizeyi esas alinmistir.

BULGULAR

Altruigbir hasta ile baglanan galisma, yaslar: ortalama 5.4+2.8 yil olan (2-13 y1l) 28]
kiz, 24710 erkek 52 hasta ile tamamlanmistin. Amoksisilin alan 25 olgunun yag ortalamasi
6.1%£3.1, selprozil alan 27 olgunun yag ortalamas: 4.7+#2.3 y1l idi (p>0.05). Tiim olgularn
% 65’inde (n=34) ilk atak, % 35’inde (n=18) ikinci ya da daha fazla olan atak saptanmig-
tir. Grup I’de 16 olguda (% 64), Grup II'de 18 olguda (% 67) ilk otitis media atag: bulunu-
yordu {p>0.05). Yine Grup I’de 17, Grup [I'de 19 olgu olmak lizere tiim olgularin 36’sin-
da (% 69) tek tarafly, 16 olguda (% 31) ¢ift tarafl tutuluom vard.

Olgularin bagvurudaki baglica yakinmasim % 81 ile ates olusturuyordu. Bunu % 29 ile
rinit, % 16 ile kulak ajrst, % 11 ile oksiiriik, % 7 ile kusma, % 4 ile irritabilite ve % 2 ile
ishal izliyordu.




Calisma sonunda 33 olguda tam iyilegme, 11 olguda kismi iyilesme, 3 olguda tedavi-
de bagarisizhik saptanmustir, Gruplar arast degerlendirme yapildiginda tam iyilegme, kismi
iyilesme ve basarisizlik oranlart arasinda istatistiksel olarak anlaml fark bulunmamigtr
(Tablo 1) (p=0.05).

Tedavi Oncesi ve tedavi sonrast yaptlan laboratuvar incelemelerinde, iki grupta da se-
dimentasyon, CRP ve beyaz kiire sayisida aym derecede diisiis saptanmisiir (Tablo 2).

Tablo 1. Olgularnn tedaviye yanitlar.

Amoksisilin Sefprozil Toplam

{n=25) (n=27) (n=52)
sayl % sayl % Sy %

Klinik sonug

Sifa 16/23 70 17724 71 33447 70
lyilegme 5/23 22 6/24 25 (/47 23
Tedaviye yanit 21/23 91 23/24 96 44/47 94
Basarisizlik 2123 9 1724 4 3/47 6
[laci kesildigi olgu 2/25 8 327 11 35210

Biitiin yanitlarda p>0.05.

Tabio 2. Olgulann tedavi dncesi ve tedavi sonrasi laboratuvar degerlerindeki degigiklikler.

Amecksisitin grubu Sefprozil grubu

Tedavi  Tedavi % p”  Tedavi Tedavi i p
Oncest  sonrast  de@igim gncesi sonrast  degisim
Sedimestasyon {mm/saat)  29+15 16£6 45 <0.05 2712 16+3.6 39 <005
CRP (IU/ml) 18+3 2.3+5 87 <0.01 17327 1222 93 <0.001
Beyaz kiire 12936 8502 34 <0.05 13281 7659 42 <0.05
sayist (/mm?) + + + 1
3800 2000 4500 1000

Olgulardaki atak sayisina gore tedavi sonuglan degerlendirildiginde, tiim olgularda ilk
atak sonrasi tam iyilesme oran % 84 iken, rekiirren atak gegirenlerde bu oran % 44 olarak
butunmustur (p<0.01). Kismi iyilesme orani rekiirren atak grubunda daha fazla (% 44'e
karsin % 13) olmasina ragmen tedaviye bagarili yanit alma (tam-+kismi iyitesme) oran ilk
atak gegirenlerde % 97, rekiirren atak gecirenlerde % 88’dir (p<0.05).

Tedavi gruplar kendi arasinda degerlendirildiginde, amoksisilin alan ve ilk atak geci-
ren hastalarda baganli yanit alma oram ile sefprozil alan ve ilk atak gegiren hastalardaki
bagartli yanit alma orami arasinda fark bulunmarmgtir (Tablo 3). Tekrarlayan otitis media
ataklan ile gelen oclgular incelendifinde; tam iyilegme sefprozil alan grupta, kismi iyiles-
me amoksisilin alan grupta daha fazla iken, tedaviye bagarili yamit atma orani her iki grup-
ta da aym bulunmusgtur (Tablo 3).




Tablo 3. Klinik sonuglarin atak sayisina gore iki tedavi grubundaki dagilimi.

Grup 1 Grup I1 p Toplam
(amoksisilin) (sefprozil)
n % n %
1k atak 16 18 34
Sifa 13/15 87 13/16 g1 =0.05 26
Kismi iyilegme 1/15 7 3/16 19 <0.05 4
Bagarisizlik 1/15 7 0/t6 0 <0.05 1
Tedaviye olumlu yanit ~ 14/15 93 16/16 100 =005 30
Hacin kesildigi olgu /16 6 218 il =0.05 3
Tekrarlayan atak Y 0 18
Sifa 3/8 375 4/8 50 <0.05 7
Kismi iyilegme 4/8 50 318 37.5 <0.05 7
Basarisizlik 1/8 12,5 178 12.5 =0.05 2
Tedaviye olumlu yanit ~ 7/8 87.5 8 87.5 >0.05 14
Hacin kesildigi olgu 1/9 11 1/9 il >0.05 2

Tek ya da ¢ift tarafli otit olmasina gire olgular ayrica degerlendirildiginde, iki antimik-
robiyal tedavi sekli ile de tek tarafh tutulum olan olgularmn highirinde basansiz yanit alin-
mamugtit. Yine bilateral tutulum gésteren olgularda bagari amoksisilin ile % 71, sefprozil
ile % 83’tiir ve iki grup arasinda istatistiksel olarak anlamli fark bulunmamsair (p>0.05).

Yan etki orant amoksisilin alan olgularda % 24, sefprozil alan olgularda % 18 olarak
bulunmugtur. Buniar bulanti-kusma, kann agrisy, diyare ve cilt dokiintiileri seklinde goriil-
miigtiir. Grup I'de 2 olguda (% 8), Grup Il’de 3 olguda (% [1) karn agns1 ve diyare nede-
ni ile ilag¢ degistirilmistir. Yan etki ac¢isindan gruplar arasi fark bulunmamstir (p>0.05).

TARTISMA

Cocukluk ¢afinda goriilen akut otitis media tedavisinde ilk tercih edilen ilaglardan bi-
ri amoksisilindir (1,16). Ancak son yillarda H.influenzae, M.catarrhalis gibi sik rastlanan
patojenlerde amoksisiline direng arti;1 nedeniyle yeni tedavi arayiglan giindeme gelmekte-
dir (19). Sefprozil $.pneumoniae, H.influenzae, S.aureus ve M.catarrhalis’i de igeren so-
lunum sistemi patojenlerine kargt etkin olan genis spektrumiu bir oral scfalosporindir
(2,9,13,15). Calismamizda amoksisilin ile bu tedaviye alternatif ofarak son yillarda giinde-
me gelen sefprozilin akut otitis mediadaki klinik etkinligi karstlastrilmstr. ki grupta da
tedavive ayni oranda basanli yanit alinmistir. Amoksisilin grubunda tedaviye yanit % 91
iken, sefprozil grabunda % 96 olarak bulunmustur (p>0.05).

Cok merkezh bir cahsmada akut otitis mediada sefprozile klinik cevap % 83, amoksi-
silinfklavulanik aside % 81 olarak bulunmustur (11). Arguedas ve ark. (3) tarafindan efiiz-
yonlu akut otitis media saptanan ve deperlendirmeye atiman 122 cocukta. sefprozil tedavi-
si ile bagarth yamit % 91.7, amoksisilin/klavulanik asit tedavisi ile bagarili yanit % 77.4 ola-
rak bulunmus ve sefprozilin etkinliginin istatistiksel olarak daha fazla oldugu belirtilmis-
tir,

Sefprozil, akut bronsit ve kronik brongitin akut alevlenmesi déneminde verilerek se-
faklor, sefuroksim aksetil ve amoksisilin/klavulanik asit tedavileri ile karsilagtirtlmigtie. Bu
calismalarda sefaklor ve amoksisilin/klavulanik asit ile ayms klinik etkinlikie bulunmug




{(4,25), sefuroksim aksetilden ise klinik olarak daha etkin oldugu bildirilmistir (5).

Otitis mediali cocuklarda gergeklestirilen bir arastirmada, sefprozil; amoksisilin/kla-
vulanik asit ile karsifastinlmgtir. S.prewnoniae nin sorumlu oldugu infeksiyonlarda sef-
prozil ile anlamli olarak daha tatminkdr klinik yamt alindigy, H.influenzae ve M.catarrha-
lis’de yamtlarin benzer oldugu saptanmsgtir (22),

Calismamizda ilk otit atagi ile gelenlerde iyilesme orani, rekiirren atak gegirenlere go-
re daha fazla bulunmustur, Tedaviye baganh yamt alma oraninin ilk ya da rekiirren atak ge-
girenlerde iki tedavi grubunda da ayni derecede oldugu saptanmistir. Genel olarak ilk atak
olgularinda tedaviye yamt alinma sansinin rekiirren olgulara gire daha yiiksek oldugu ve
atak sayist ile antimikrobiyal tedavinin basarismn iliskili olacagi séylenebiliz.

Cesitli galigmalarda sefprozil ile yan etki oraminimn % 10’lar civarinda oldugu bildirii-
mektedir (4,5,13). Calismarzda sefprozil ile % 18, amoksisilin ile % 24 oraninda yan et-
ki gizlenmigtir. GOzlenen yan etkilerin gogu iki ilag grubunda da gastrointestinal sistemi
ilgilendiren bulanti, karin agris1, diyare gibi bulgnlardar.

Sonug olarak, otitis media gibi ¢ocukluk ¢agimn sik rastlanan bir hastalifinda amok-
sisilin ve seprozilin klinik olarak tedaviye yanit veya basarisiz tedavi oranlar ve yvan etki
agisindan aralarinda istatistiksel olarak anlamli bir fark bulunmamustir. Calisma grubumuz
kiigiik olmasmna kargin amoksisilin, antibiyotik direncinin giderck artug: giiniimiizde, ha-
len akut otitis media tedavisinde klinik cevap agisindan basarth gibi goziikmekiedir. Sef-
prozil ise ¢ocuklarda ofitis media tedavisinde iy} bir secenek olarak degerlendirilmistir.
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TIHE IN-VITRO EFFECTS OF ANTIFUNGAL AGENT
COMBINATIONS AGAINST CANDIDA ALBICANS

A. Nedret KOC, Nese EVRENSEL, Selma GOKAHMETOGLU,
Miige OGUZKAYA

SUMMARY

The high rates of polyene toxicities and the development of azole resistance have ra-
ised the issue of using antifungal agents of these classes in combination, despite theoreti-
cal concerns regarding antagonism between such agents. This study was designed to eva-
luate the in-vitro effect of antifungal agent combinations on 20 strains of Candida albicans
by broth microditution method. Against Candida albicans, amphotericin B exhibited the
most potent antifungal activity, Amphotericin B, fluconazole, ketoconazole, and micona-
zole gave MICqy, values of 0.25 pg/ml, 0.5 pg/ml, 1 pg/ml, and 1 pg/ml, respectively. Fifty
percent synergistic but no antagonistic effect was observed in amphotericin B-miconazole
combination. The combination of amphotericin B-fluconazole, and amphotericin B-keto-
conazole showed synergistic effects against 2 (10 %) and 3 (15 %) strains, respectively.
The applicability of our in-vitro findings requires further in-vivo and in-vitro studies,

OZET
Candida albicans’a karst antifungal kombinasyonlarin in-vitro etkisi,

Poliyen toksisitesinin yiiksek olmasi ve azolleré direncin geligmesi, teorik olarak bu
ajanlar arasinda antagonizm bulundufunun kabul edilmesine rafmen, bu antifungallerin
kombinasyonlarimn kullan:dabilirligini tartigalir kikmaktadir, Bu ¢alismada, 20 Candida al-
bicans suguna antifungal ajanlarn kombinasyonlarninin in-vitro etkisinin deferlendirilmesi
amaclanmistir. Candida albicans suglarina amfoterisin B en etkili antifungal olarak bulun-
mugtur. Amfoterisin B, flukonazol, ketokonazol ve mikonazoliin sirasiyla MIC,, degerleri
0.25 pg/ml, 0.5 pg/ml, 1 pg/ml ve 1 pg/ml olarak saptanmigtir. Amfoterisin B-mikonazol
kombinasyonu antagonizm gostermezken, % 50 sinerjik aktivite gostermistir. Amfoterisin
B-flukonazol ve amfoterisin B-ketokonazol kombinasyonlalx swasivla 2 (% 10) ve 3
{% 15) sug igin sinerjik aktivite gdstermistir. Bu in-vitro bulgularin uygulanabllullol igin
in-vivo ve in-vitro daha fazla galismaya gereksinim vardir.

INTRODUCTION

The incidence of serious fungal infections continues to increase. Until the recent ye-
ars, amphotericin B was the drug available for therapy in paticnts with serious fungal in-
fections. With the recent availabilily of the newer azoles, however, this situation is likely
to change (1,11). There has been a recent interest in the use of combinations of antifungal
agents for chemotherapy in attempts to broaden the antifungal spectrum, enhance the effi-
cacy of the available agents and reduce the toxicity of drugs {9,17), There have been many
reports documenting such combination therapy, and the potential beneficial effects derived
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from the synergistic interaction of certain drugs have been reported (2,15). The combina-
tion of amphotericin B and flucytosine for the treatment of cryptococcal meningitis indi-
cate that the duration of the treatment could be shorter than that required for amphotericin
B monotherapy (2). Amphotericin B and the azole drugs are being used clinically in com-
binations (16}. In-vivo studies mote often show synergy while in-vitro studies frequently
show antagonism (20,22). ‘

In this study, we examined the in vitro activities of antifungal agent combinations aga-
inst 20 Candida albicans by using microdilution method in order to develop.improved cli-
nical combination therapies.

MATERIALS AND METHODS

Organisms: Susceptibility testing was carried out on 20 Clalbicans clinical isolates
from variety of sources (blood, sputum, cetebrospinal fluid, and urine). The organisms had
been identified by standard methods (23) and were stored in tryptic soy broth including
10% glycerin at -70°C and subcultured before standing the study.

Quality control was performed by testing the following strains according to the recom-
mendations of the National Committee for Clinical Laboratory Standards {NCCLS)} Docu-
ment M27-T (12): C.albicans ATCC 90028, C.albicans ATCC 64547.

Drugs: Drugs were obtained from their manufacturers as laboratory powders, and
1280 ug/ml stock solutions of amphotericin B (Sigma Co.), ketoconazole {Bilim Co.), and
miconazole (Sigma Co.) dissoluting in dimethyl sulfoxide and fluconazole (Fako Co.) in
sterile water were prepared and stored at -70°C until used.

In vitro antifungal agents susceptibility test: MIC were determined by the broth
micredilution method based on the standard method for antifungal susceptibility testing
proposed by NCCLS with RPMI 1640 medium (Sigma Co.). Sterile flat-well microtiter
plates were used. The drug solution were serially dilufed two fold to give final concentra-
tions from 32-0.03 ug/mi with RPMI 1640 medium buffered to pH 7.0 with 0.165 M morp-
holinopropanesulfonic acid (MOPS (Sigma Co.)}. Yeasts were grown on Sabouraud dext-
rose agar at 35° for 48 h. The wells were inoculated with 100 pl of the culture suspension
diluted to a final inoculum of 2.5X10% cells per ml with RPMI 1640 medium. Fungal
growth was observed at 35°C for 48 h. The MICs ol amphotericin B was the lowest drug
concentration at which there was an absence of visible fungal growth. The MICs of azoles
were the lowest drug concentration that resulted in a visible turbidity less than or equal to
80% inhibition compared with the control fungal growth.

Checkerboard assay for antifungal combinations: The combinations effect ol amp-
hotericin B-fluconazole, amphotericin B-ketoconazole, and amphotericin B-miconazole
were determined by checkerboard titration and expressed as a fractional inhibitory con-
centration (FIC index) (5). The concentrations tested for each antifungal typically range
from 4 to 5 dilution below the MIC to twice the MIC, twofold dilution in RPMI 1640 me-
dium. One of the antifungals were diluted along the abscissa and other along the ordinate,
thereby providing possible two-fold combinations of the antifungal concentrations, Micro-
titer plates were inoculated and MIC were determined after incubation as described above.
The concentration of drug or drugs in the wells containing the lowest concentration of a
drug or drugs in combination that completcly suppressed all fungal growth, as judged by
visual inspection, was recorded as the MIC. Drug interaction was measurement of the frac-
tional inhibitory concentration (FIC). This is the concentration of each drug in combinati-
on that produces inhibitory of growth expressed as a fraction of the concentration that in-
hibits growth when the drug is used alone. FIC=(MIC of drug A in combination/MIC of
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drug A alone)+(MIC of drug B in combination/MIC of drug B alone). A FIC index of <0.5
represents marked synergy, a FIC index of between 0.5 and 4.0 indicates an additive or in-
different, and a FIC index of 24.0 indicates antagonism.

RESULTS

Susceptibility studies: The MICs of the five antifungals against clinical isolates are
shown in table 1. Amphotericin B was the most active antifungal in-vitro against clinical
isolates, showing the lowest MIC. The MICs of amphotericin B ranged between (.03-0.5
ng/mi and MICq, was 0.25 pg/ml. Other antifungals were also active in-vitro against isola-
tes at MICqy. MIC,, of fluconazole, ketoconazole, and miconazole were 0.5 pg/ml, 1
pg/mi, and 1 pug/ml, respectively, For fluconazole, in-vitro one susceplible-dose dependent
isolate of C.albicans showed a MIC of 28 pg/ml. All isolates were susceptible to ampho-
tericin B,

The MICs for the two control organisms were within a close range for microdilution
methods (for C.albicans ATCC 90028: fluconazole, 0.25 to 0.5 pg/ml; ketoconazole, 0.125
to 0.25 pg/ml; amphotericin B, 0,25 to 0.5 pg/ml),

Table 1. MICs of antifungal agenis for 20 strains of ycasts?.

Antitungals MICsy (ug/ml) MICy, (pg/mi) MIC Range
Amphotericin B 0.125 0.25 0.03-0.5
Fluconazole 0.5 0.5 0.125-16,
Ketoconazole 0.12 1 0.G3-2
Miconazole ] 1 . 0.03-16

ran

aMICs were determined by the RPMI broth microdilution method. 50% and 90%, MICs at which 30
and 90% of isolates were inhibited, respectively.

Checkerboard assay: The results of checkerboard assay of the four combinations are
summarized in table 2. Amphotericin B-miconazole combination showed 50% synergistic
activity against clinical yeast isolates. Amphotericin B-fluconazole and amphotericin B-ke-
toconazole produced synergistic interactions on 10% and 15% of all isolates, respectively.
Antagonistic interaction was not obtained by amphotericin B-miconazole combination.

Table 2. Checkerboard assay of four combination against 20 strains of yeasts?.

A-Fb A-Kb A-MP
FIC index No. of % No. of % No. of %o Resulis
isolates isolates isolates
<0.5 2 10 3 15 10 50 synergy
=0.5, <1.0 5 25 8 40 7 35 additive
=1, <4 9 45 4 20 3 15 indifference
>4 4 20 5 25 0 - antagonism

aThe combination effect was assesssed by checkerboard tlitration and was expressed as FIC index. An
index of <0.5 implied marked synergy, an index of between 0.5 and 4.0 implied a additive or indiffe-
rence, and an index 24 implied antagonism.

aA-F: Amphotericin B- fluconazole, A-K: Amphotericin B-ketoconazole, A-M: Amphotericin B-mico-
nazole.




DISCUSSION

The combination of amphotericin B with azoles for clinical yeasts isolales had been
examined, but the situation is unclear, The studies evaluating their interactions have given
conflicting results, ranging from antagonism (10), to no effect (I8), to an additive or syner-
gistic effect (13,17). The reasons for these conflicting results include differences in media,
pH, temperature, and inoculum size, as well as evaluating of the results for one azole to ot-
her azoles. We used RPMI-1640 medium, the microdilution method, and 48 h incubation ti-
me for our susceptibility and combination study, because the highest agreement among [a-
boratories, including the range order of susceptibility was obtained with RPMI-1640 medi-
unt at 35°C and after 48 h incubation time with antifungal compounds.

Currently, there is standardized method for performing susceptibility test with antifun-
gal agents, and there are recommended breakpoints available for interpretation to amphote-
ricin B, fluconazole, itraconazole, and flucyiosine (1,12). However, the breakpoint values
for ketoconazole and miconazole used in this study has not proposed in the NCCLS. Beca-
use of this, we evatuated that in-vitro all 20 strains were susceptiblc for amphotericin B and
one susceptible-dose dependent strain for fluconazole showed a MIC of 28 ug/ml.

In-vitro susceptibility testing may involve the testing of combinations of antifungal
agents. Such studies are usually conducted in a checkerboard titration, in which two anti-
fungal agents are tested together in all concentrations in a series of serial dilution. The pur-
pose of the titration is to determine the concentration of each drug alone and in all combi-
nations with each other that produce an endpoint of no growth. A checkerboard titration is
typically conducted using two drugs (11). Amphotericin B can be used in combination with
other antimicrobics, particularly either 5-FC, rifampin or azoles (2,8). Antagonism between
fluconazole and amphotericin B has been reported recently (10,19). In 1991, Petrou and Ro-
gers (14) reported that fractional inhibition coefficienfs (FICs) of 2.0-4.0 (amphetericin B-
fluconazole) were found by agar checkerboard technique. Qualifatively, this antagonism
was obtained in every azoles-susceptible strain of Candida spp. with amphotericin B versus
fluconazole, ketoconazole, and itraconazole (19), OQur result also showed that the combina-
tion of amphotericin B-fluconazole and amphotericin B-ketoconazole, produced rate of an-
tagonistic interaction on 20% and 25% against C.albicans strains, respectively. Although the
observed antagonistic effect of amphotericin B with azoles have been known as teorically,
there have been suggestions that ketoconazole, miconazole, itraconazole may show syner-
gism with amphotericin B in-vive and in-vitro {4,8,9,13}. Ghannoum et al. (7) demonstra-
ted that-amphotericin B-fluconazole combinations had additive effects against C.albicans
in-vitro over a wide range of clinically relevant drug concentrations. Of critical impostance,
no in-vitro antagenism was observed in combinations employing these two agents (7). To
confirm these findings in-vivo, another study showed that the survival of neutropenic mice
with disseminated candidiasis was prolonged when animals were treated with a combinati-
ons of amphotericin B-lluconazole (17). Additionally, both amphotericin B monotherapy
and amphotericin B-fluconazole therapy was more efficacious than fluconazole alone in cle-
aring Candida from the kidneys. Similar findings were reported by Sugar ct al, (21) stud-
ying combination therapy in experimental invasive candidiasis. Ernst et al. (6) indicated that
this antagonism of amphotericin B activity by fluconazole by staggered administration was
dependent on the exposure time to fluconazole and the concentration of amphotericin B and
this antagonism was a reversible process. After removal of fluconazole from the vial, amp-
hotericin B activity was partially delayed but fungicidal activity was restored. The lack of
in-vitro antagonism between amphotericin B and miconazole was demonstrated against As-

18




pergilius spp. in another study (9). Similarly, it has also been reported that amphotericin B
and miconazole can be synergistic, additive, or indifferent (13). Our data also showed that
amphotericin B-miconazole combination was synergistic (50%), additive (35%), or indiffe-
rent (15%) but not antagonistic. The simplest explanation for this observation is that the in-
teractions hetween azoles and amphotericin B are potentially multifactorial and complex
{22). Bolard and Mithaud (3) suggested that the antifungal activity of amphotericin B does
not solely depend on binding to ergosterol and portion of the fungal membrane. The satura-
tion of fatty acyl chains as it relates to lipid peroxidation may play a key role in the interac-
tion of amphotericin B with langal membrane.

In conclusion, our in vitro results demonstrated a non effective interaction between
amphateticin B and fluconazole against C.alhicans. Tn contrast, amphetericin B and mico- -
nazole combination revealed a striking degree of synergistic interaction in-vitro against ye-
asts {50%). Additivity was archived that the combination of amphotericin B and ketocona-
zole showed more beneficial effect than amphotericin B-fluconazole. However, further stu-
dies are needed regarding the interactions between azoles and amphotericin B prior to using
such combination in human trials.
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