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NOTROPENI:

DUN
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NOTROPENI SIRASINDA
ANTIMIKROBIYAL TEDAVI
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ATES DEVAM EDIYOR!!
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MANUALS FOR DUMMY’S?

ALGORITMALAR.....




INFEKSIYON

N

mediatorler

(sitokinler)
+

ekzotoksinler .




TEDAVI

(sitokinler)
+

ekzotoksinler .

.



TEDAVI




TEDAVI




Hastanin durumu, tedavivi
degerlendirmede bir
parametre olabilir mi?



e
DOKTORUN TEPKISI

EMPIRIK ANTIBAKTERIYEL TEDAVI
72 SAAT SONRA YANIT YOK




NOTROPENIDE ATESIN INFEKSIYON-
DIS| NEDENLERI

*Pirojenik maddeler
=Sitokinler
*(Oto)immun reaksiyonlar
=Kan urunleri — antijenler
=Toksinler
=llaclar
*Doku (tumor) urunleri
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ATES OBJEKTIF BIR PARAMETRE MI|?

ANTIPIRETIKLERDEN ETKILENIR

INFEKSIYONA 0ZGU DEGILDIR %

HIZLA DUSMEZ?




NOTROPENIK HASTADA AB RX

SONRASI ATESIN SEYRI
100
DE PAUW et al. Ann Int Med 1994;120:834
ey RAMPHAL et al AAC. 1992
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Empirik Antifungal Tedavi:
Klinik Gerekce

- Yiiksek IFH insidansi.

Allo-HSCT (%5-30) > Akut I6semi %(5-15) > Oto-
SCT ~ %4

- Antineoplastik tedaviye daha iyi yanit ve yuksek
sagkalim orani.

- Gug veya geg tani.

- Infeksiyon saptandiginda yiiksek mortalite ve
morbidite.



I
EMPIRIK TEDAVI (Atese-Dayal
Yaklasim)




B. de Pauw’dan



Empirik Antifungal Tedavi: NCI calismasi

Pizzo et al. Am J Med 1982:72:101

AB Rx 7. gunu ates

l_ (n=;m _l

+ 0.5 mg/kg/d
AmB-d
(n=18)

AB kesildi AB devam
(n=16) (n=16)

Atesin dismesi, gun




Empirik Antifungal Tedavi: NCI calismasi

Pizzo et al. Am J Med 1982:72:101

AB Rx 7. gunu ates

l_ (n=;m _l

AB kesildi AB devam + 0.5 mg/kg/d
(n=16) (n=16) AmB-d
(n=18)
%6 %36 %6
Aspergillosis (1) Q:ﬁ;{gi(lzo)sis (1) P. boydii (1)

Kandidiyazis (1)
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Empirik Antifungal Rx: EORTC Calismasi

Meunier F. Am J Med 1989; 86: 668

AmB-d*  Kontrol P degeri
(n=68) (n=64)




Hucre duvari sentezi

Kandinler

Membran .
Kaspofungin

Fonksiyonu
Polienler
AmB-d
L-AmB
ABLC
ABCD
Azoller

ltrakonazol
Vorikonazol Nukleik Asit Sentezi

Pirimidin analogu




MSG 1999

The New England Journal of Medicine

LIPOSOMAL AMPHOTERICIN B FOR EMPIRICAL THERAPY IN PATIENTS
WITH PERSISTENT FEVER AND NEUTROPENIA

THOMAS J. WALSH, M.D., RoserT W. FINBERG, M.D., CAROLA ARNDT, M.D., JOHN HiEMENZ, M.D.,
Cinoy ScHwARTZ, M.D., Davio BopenSTEINER, M.D., PETER Parras, M.D., NiTa SeBeL, M.D.,
RicHARD N. GReenBeRG, M.D., STEPHEN DuMMER, M.D., MiNDY ScHusTER, M.D., AND JOHN S. HOLCENBERG, M.D.,
FOR THE NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES MYCOSES STUDY GROUP*



MSG 2002
L-AmB VRC
GENEL YANIT Ae— e——
(-10.6) :(1.6)
RX ALTINDA iFH ONLENMESI :
(06)  (5.5)
RX SONRASI >7 GUN SAGKALIM: (_sr/i.“_ "
RX’IN ERKEN KESILMEMESI | _cosssmiesy
: (-7.0) 1(0.5)
ATESIN DUSMES]  — ——
(-10.4) P (2.5)
(-67) . . (25.9)
iFH OLAN HASTALARDA YANIT :




MSG 2004

L-AmB CAS
GENEL YANIT —
RX ALTINDA IFH ONLENMES| | *
RX SONRASI >7 GUN SAGKALIM% ‘/.
RX’IN ERKEN KESILMEMESI *
ATESIN DUSMESi *

IFH OLAN HASTALARDA YANIT : i

’ 20 150 o: 1(: |

-30
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Empirik Antifungal Rx: EORTC Calismasi

Meunier F. Am J Med 1989 ;86: 668

AmB-d*  Kontrol P degeri
(n=68) (n=64)




Antibiyotik tedavisi altinda atesl
devam eden butun notropenik
hastalar ayni degil!

RISK KATEGORisINI BELIRLEYIN



e
Empirik yaklagim:
RISK KATEGORISINI BELIRLEYIN

- TEMAS
- |1A oykusu
- Cevresel maruziyet
- Kolonizasyon (?)

- IMMUNOSUPRESYON DURUMU
- Temel bagisiklik
- Kemoterapi
- Kanserin durumu
- CD4 sayisi
- Inflze edilen kok hiicre sayisi



e
Empirik yaklagim:
RISK KATEGORISINI BELIRLEYIN

- ORGAN DISFONKSIYONU

- Bobrek yetmezligi

- Solunum fonksiyon bozuklugu
- GVHH

- DIGER
- Yas
- Eslik eden hastalik
- Kuflere-etkili profilaksi



“ATESE-DAYALI” TEDAVI
BE




"I stopped taking the medicine because | prefer
the original disease 1o the side effects.”

"It's not us, Louis. It's our medications
that don't interact well together.”




-
IAICIN IPUCLARI

- Klinik
- Radyolojik

- Kulture dayali olmayan mikrobiyolojik



e
KLINIK IPUCLARI




e
IA’NIN KLINIK BELIRTILERI
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Cornillet A, et al. CID 2006:43:577



Losemili Hastalarda IPA Skorlamasi
Gerson et al. Am J Med 1985;79:57.

Kontrol Olgu

(Skor=0) (Skor=1)
Febril notropeni gun sayisi <22 =230
FUO gun sayisi 0 > 2
Atesli gun sayisi <6 =14
Antibiotik Rx altinda ategli gun <13 =219
Yatista vicut isisi (° F) <100 >100
Hipervolemi olmadan raller var yok
FM’de nazal/sinus bulgulari yok var
Ploretik gogus agrisi yok var
Akciger gr. infiltratlar yok/ bir lob multilober
Infiltratin saptandigi glin /. gunden once 14. gunden sonra

Akciger gr.de kavite/nodul yok var



skor

Losemili Hastalarda IPA Skorlamasi
Gerson et al. Am J Med 1985;79:57.

1.0

0.8

0.6

0.4

0.2

9 4 27

llla b IV V<

~ |: kesin (histopat. +)

II: “yuksek olasi” olgu
(infiltrat + nazal/balgam kulttru
nazal ulser (nekroz + histopat/
kaltar)
llla:”bilinmeyen”
(pulmoner infiltrat)
llib: “bilinmeyen”
(>7 gun atesli /nazal kultur)
IV: “yuksek olasi ”’ kontrol
(1-1llb Kkriterlerinin higbiri yok)
V: kontrol
(testler ve otopsi negatif)



I
Validasyon (retrospektif)

\ %

llla:”bilinmeyen” Sen. Spe. PPV NPV
(pulmoner infiltrat)
lllb: “bilinmeyen” 928 98.3 928 98.3

(>7 gun atesli /nazal kultur)

7




I
Validasyon (retrospektif)

\ %

Sen. Spe. PPV NPV

928 87.5 56.5 98.6

7
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GORUNTULEME IPUCLARI




IPA’'DA AKCIGER GRAFISI VE ERKEN BT

Hauggaard A et al. Acta Radiol 2002;43:292.




-]
IPA’DA AKCIGER GRAFISI VE ERKEN BT

Hauggaard A et al. Acta Radiol 2002;43:292.

53 atesi devam eden notropenik hasta
21 daha sonra IPA tanisi.

*Halo isareti (20)
Daha sonra kavitelesen nodul (5)
*Buzlu cam gorunumuyle gevrili
segmental konsolidasyon (1)

%29 normal

%100

%71
nonspesifik

anormal

Akciger grafisi
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IPA’'DA BT BULGULARI

Giin 0 Gin 4

Caillot et al. J Clin Oncol 2001,19:253.



ST IFP>PXOP>P0

100

80

60

40

20

IPA Tanisinda Sistematik BT

Calllot et al. J Clin Oncol 1997:15:139.

Systematik (febril)

N

indike oldugunda

0 50 100 150 200 day

Taniya kadar gecen gun
Yatistan sonra

llk kugskudan sonra
BT’de halo isareti

Systematik BT

Oncesi Sonrasi
319 215
75 2+1
1/8 23/25
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KULTURE-DAYALI OLMAYAN IPUCLARI
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“Surrogate marker” Olarak
Galaktomannan: Otopsi Calismasi

m negative

m positive

Sen. %92.
Spe. %95
PPV %93
NPV %95.4

Maertens et al. J Clin Microbiol 1999:37:3223.



Allo-HSCT’de GM’nin Zamanlamasi

Maertens et al. JID 2002;186:1297.

£3 @

6 giin 2 gun 1 giin

\ VAV AW 4




e
IA’de GM

Leeflang MM, Cochrane. 2009

30 calisma

ODI=0.5 ODI=1.0 ODI=1.5
(n:7, 901 has.) (n:12, 1744 has.) (n:17, 2600 has.)

%78 %75 %64
Duyarlilik| (9,61-%89)  (%59-%86%  (%50-%77)

S %81 %91 %95
OzQUItK]  (o,75.9,88)  (%84-%95) (%91-%97)




Antifungal Tedavinin GM uzerine Etkisi

Marr K, et al. CID 2005:40:1762

A B
Index cutoff value, 1.5 —_ — |ndex cutoff value, 1 Index cutoff value, 1.5 — — |ndex cutoff value, 1
------- Index cutoff value, 0.5 v [ndex cutoff value, 0.5
5 e B —
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,' / —\ \-
6 =~ 4 e / \ \‘\'\ 6~
/ / - ~
-‘? e N\
= -~ N\
3 4+ 47 ’ N\
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. / 7’ / // \ \ \.\
2 - ) 2 “ ',/ l// A
) ;_
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0 - 0 =
14 2 0 7 14 , ) 7

Time relative to diagnosis, days Time reiative to diagnosis, days
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(b)  proven, n=4

0.00
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0.00 0.:25 0.50
1-specificity

0.75 1.00
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Beta-glukan

Acostaet al. cml 2011:7:1073
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~&~ Serum GM levels ROC AUC =083
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(c)
3
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025

075

VS oerum

Tum IA +PCP, n=13

-8~ BAL GM levels ROC AUC=0.84
~&- Serum GM levels. ROC AUC=0.77

0.00

~a&~ Serum BG levels ROC AUC =0.87
0.00 0.25 0.50 075 1.00
1-specificity

FIG. |. Area under the curve (AUC) of receiver-operating curves (ROC) for: (a) all invasive aspergillosis (IA) cases, proven and probable; (b)

proven |A cases; and (c) all invasive fungal disease cases (IA and P. jirovecii pneumonia). In case of IA (proven and probable), the AUC for GM in
BAL was siglifimntly higher than GM and BG in serum (p 0.0258 and p 0.0322, respectively). In cases of proven |A, there was no significant dif-

ference between the AUC for GM in BAL when compared with the AUC for GM and BG in serum (p 0.203 and p 0.159, respective:ly).
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BAL Sivisinda GM: Bivariat Meta-Analiz

Guo Y-L, et al. Chest 2010:138:837

Studies No. Studies  Pooled SEN (95% CI)  Pooled SPE (95% CI)  Pooled PLR (95% CI)  Pooled NLR (95% CI)
Overall analyses 13 0.90 (0.79-0.96) 0.94 (0.90-0.96) 14.87 (8.89-24.90) 0.10(0.04-0.24)
CutolT of 0.5 for positivity 8 0.86 (0.70-0.94) 0.59 (0.85-0.92) 7.69 (5.75-10.28) 0.15(0.07-0.35)
CutolT of 1 for positivity 11 0.85 (0.72-0.93) 0.94 (0.59-0.97) 14.29 (8.33-24.50) 0.16 (0.08-0.31)
CutofT of 1.5 for positivity 9 0.70 (0.49-0.85) 0.96 (0.93-0.98) 18.97 (10.93-32.93) 0.31 (0.17-0.57)
Cutoff of 2 for positivi 3 0.61 (0.38-0.80) 0.96 (0.92-0.98) 16.13 (5.07-32.25) 0.40 (0.23-0.70)




Fungal Hucre Duvari

} Mannoproteins
beta(1,6)-glucan
beta(1,3)-glucan

Phospholipid bilayer
of cell membrane

r - ‘\ e beta(1,3) glucan synthase

glucan synthase inhibitor

depletion of beta(1,3) alucans
In cell wall

‘l Inhibition of
beta(1,3) glucan synthase




Beta-Glukan Testi: Cok-Merkezli
Degerlendirme

Ostrosky-Zeichner et al. CID 2005; 41: 654

Kanitlan
infeksiy




“Surrogate marker” Olarak Bate-
Glukan: Otopsi Calismasi

| neg.att-lve E§| k:

B positive

i 80 pg/mL
Sen. %85.7
Spe. %36.
PPV %36.4

NPV %85.7

De Vlieger et al. J Clin Microbiol 2011;49:3783.



“Surrogate marker” Olarak Bate-
Glukan: Otopsi Calismasi

m negative

Esik:
140 pg/mL

m positive

Sen. %85.7
Spe. %69.7
PPV %54.5
NPV %92.0

De Vlieger et al. J Clin Microbiol 2011;49:3783.
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Tanida Beta-Glukan: Meta-Analiz

Lamoth F, et al. CID 2011; Dec 23 epub

Recommended
6 kOhort ga||§ma author brana cutoff, (pgimL) OR (85% CI}
roven/prcbable, criterion A
1 7 7 1 h aSta ﬁm (2000) Fungitec G 20 —_— 5.34 (1.84-15.53)
Koo (2009) Fungitell 80 - 12.91 (8.22-20.27)
4 1 4 I F I Odabasi (2004) Fungitell €0 — 861.00 (48.65-15229.64)
Kawazu (2004) WakoMaruha 11 —— 4880 (9.38-253.95)
(21 4 kan |t|anm|§+ Senn (2008)  WakoMaruha 11 . 8.42 (3.31-21.39)
. k k OlaS| Subtotal (F = 71.6%, P= .007) . 16.30 (6.5240.76)
ylkse ) |
roven/probable, criterion B
;dabasi (2004) Fungitel €0 ————— 14052 (32.52-607.18)
Kawazu (2004) WakoMaruha 11 ~ > 103.33 (10.35-1028.64)
Senn (2008) WakoMaruha 11 —— 74.67 (9.14-609.64)
Subtotal (F = 0.0%, P = .887) . 111.84 (38.59-324.15)

proven/probable/possile, criterion A

Kami (2000) Fungitec G 20 —_— 4.81(2.15-10.75)
Ellis (2008) Fungitell 80 —— 14.87 (3.16-69.93)
Odabasi (2004) Fungitell €0 —— 50.88 (21.45-120.84)
Kawazu (2004) WakoMaruha 11 —_— 16.75 (3.95-71.00)
Senn (2008)  WakoMarcha 11 —_— 3.90 (1.74-8.76)
Subtotal (F = 82.4%, P= .000) = > 11.49 (3.88-34.05)
proven/precbable/possile, criterion B

Ellis (2008) Fungitell 80 e 21.12 (6.50-68.63)
Odabasi (2004) Fungitell €0 —_— 45.86 (12.91-162.85)
Kawazu (2004) WakoMaruha 11 - 41.33 (4.70-363.44)
Senn (2008) WakoMaruha 11 —_— 37.33 (4.79-291.04)
Subtotal (I = 0.0%, P= .835) <> 32.28 (15.29-68.14)

NOTE: Weights are from random effects analysis







JA Tanisinda PCR: Meta-Analiz

Mengoli C, et al. Lancet Infect Dis 2009;9:89

DOR (95%C1) Sensitivity Specificity Likelihood ratio
(95% Q1) (95% Q1)

Positive Negative

One PCR-positive sample  22-11(7.77-62-92) 0-88 (0-75-0-94) 0-75(0-63-0-84) 353 015
Two PCR-positive samples  21-33(6-86-4663) 0-75(0.54-0-88) 0-87(0-78-0.93) 604 0-28

Table 3: Results of bivariate analyses
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BAL Sivisinda PCR: Iki-Degiskenli

Meta-Analiz

Sun W, et al. Plos One 2011:6:e28467

17 calhigma kanitlanmis+ yiiksek
1,191 risk tasiyan olasi vs. diisiik olasi
hasta + 1A yok

= Tanisal OR 122 (41-363)

= Havuzlanmis duyarlilik 0.91 (0.79-0.96)
= Havuzlanmis ozgulluk 0.92 (0.87-0.96)
= “Positive likelihood ratio” 11.9 (6.8-20.8)

= “Negative likelihood ratio”  0.10 (0.04-0.24)
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BAL Sivisinda PCR vs. GM testi

Torelli R, et al. J Clin Microbiol 2011:49:4273.

Parameter for proven and

Test result (95% CI) [no. of specimens with result/no. tested] by:

GM ELISA
probable IA vs no IA® M]'C Assay Asp ,W'-” PCR In-h Asp ,'F]gl'” PCR
J “ e “ Index cutoff, =1.0 Index cutofl, =0.5

Sensitivity (%) /941 (71-99) [1617) \ 882 (63-98) [15/17) 94.1 (71-99) [16/17] 94.1 (71-99) [16/17]
Specificity (%) 98.6 (94-99) [139/141] 97.9 (93-99) [138/141) 97.9 (93-99) [138/141] 92.2 (86-96) [130/141]
Likelihood ratio”

Positive 67.2 420 448 12.1

Negative 0.06 0.12 0.06 0.06
PPV (%) 88.9 (65-98) [16/18] 83.3 (58-96) [15/18] 84.2 (60-96) [16/19] 59.3 (38-77) [16/27)
NPV (%) 99.3 (96-99) [139;140]) 98.6 (94-99) [138/140] 99.3 (96-99) [138/139] 99.3 (95-99) [130/131]
DOR' }m.u 350.0 746.6 201.6

“0Of 158 patients studied, 17 were diagnosed with proven or probable IA according to the revised European Organization for Research and Treatment of
Cancer/Mycoses Study Group criteria from 2002 (10).
" Likelihood ratio positive, sensitivity/1 — specificity; likelihood ratio negative, 1 — sensitivity/specificity.
“ DOR, diagnostic odds ratio (likelihood ratio positive/likelihood ratio negative).



~‘ iy . ‘
Pl ’/

CLINICAL TRIALS

Experimental Treatment
May Be Right For You




- 0000000000
Pre-emptif Tedavi

(Tanisal Testlere-Dayali Yaklagsim)

Maertens J et al. CID 2005:41:1242

[ High-risk hematology patients ]

| Daily GM monitoring and cl inical evaluat ion |
. I 1 |
R [”%"‘“‘“WJ ) {mm]
antibiotics or relapsing mﬂ?'m
. 1 i
.h Thoracic CT scan (= CT sinus)
=
| BAL | [ Characerisi o nvashe ] [ Atypical ‘ [ Nermel ]
I @ Erun:huamwmm BAL
7
| S>> |
< Eroxd s srfngsl > <“‘mm >_
No antifungal therapy




Pre-emptif Tedavi
(Tanisal Testlere-Dayali Yaklagim)

Maertens J et al. CID 2005;41:1242
- 117 notropenik ates epizodu.

- 41 epizodda (%35) empirik AF
Kriteri saglandi (persistan veya
tekrarlayan ates), ama sadece
O'u AF ald..

- Klinik olarak kuskulanilmayan ek
10 IA saptandi ve tedavi edildi.

- Atlanan IA olgusu yoktu. Bu
Relaps AML/MDS %26 stratejiyle sadece 1 zigomikoz
Notropeni 798 olgusu atlandi

Np.ik gun, median 19
- 12-haftalik sagkalim %63.1.




- 000000
GM’a-dayali Pre-emptif vs. Empirik

Strateji: Randomize Calisma
Tan BH, et al. Int J Infect Dis 2011:15: e350

PRE-EMPTIF* EMPIRIK
(n=27) (n=25)
12. haftada sag %85.2 %84

*Pre-emptif yaklasim hastalarin %11’ini AF’'den kurtardi.
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PCR’in Dusuk Performansi

Bone Marrow Transplantation (2010) 45, 1710-1718
& 2010 Macmillan Publishers Limited  All rights reserved 0268-3369/10

www.nature.combmt

ORIGINAL ARTICLE

Randomized PCR-based therapy and risk factors for invasive fungal
infection following reduced-intensity conditioning and hematopoietic SCT

O Blennow', M Remberger?, L Klingspor®, B Omazic*, K Fransson®, P Ljungman®, J] Mattsson*
and O Ringden®

! Division of Infectious Diseases, Department of Medicine, Karolinska Institute, Karolinska University Hospital, Stockholm, Sweden;
*Department of Clinical Immunology and Transfusion Medicine, Karolinska Institute, Karolinska University Hospital, Stockholm,
Sweden; *Division of Clinical Bacteriology, Department of Laboratory Medicine, Karolinska Institute, Karolinska University
Hospital, Stockholm, Sweden; *Center for Allogeneic Stem Cell Transplantation, Karolinska Institute, Karolinska University
Hoszital, Stockholm, Sweden and * Department of Haematology, Karolinska Institute, Karolinska University Hospital, Stockholm,
Sweden

Hatali randomizasyon
Ilk 100 giinde diisiik IA insidansi
100. Gunden sonra rutin PCR testi yapilmamasi.



Yuksek Riskli Notropenik Hastalarda
Pre-emptif vs. Empirik Tedavi
Cordonnier C, et al. CID 2009;48:1042.

Prospektif, randomize, 293 hasta
acik etiketli, non -inferiorite
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Yuksek Riskli Notropenik Hastalarda

Pre-emptif vs. Empirik Tedavi

Cordonnier C, et al. CID 2009:48:1042.

Empirical Preemptive
treatment arm  treatment arm
Efficacy end point {n = 150) (n = 143) Difference (95% CI) P

Primary
Alive at study completion 146 (97.3) 136 (95.1)  -2.2(-5910 1.4) 31
Secondary
Y F | 412.7) 13 (9.1) -6.4(-10910 -19) <02
Baseline IFl due to

Aspergillus species

Candida species
Breakthrough IFl due to
Aspergillus species 2 2
Candida species 0 2
IFl-related mortality 0 {0 312.1) -2.1{-4.1100.0)
Duration of temperature =38°C.” days
Median (IQR) 13 {5-21) 12 {5-20)

Range 1-42 1-59
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Yuksek Riskli Notropenik Hastalarda

Pre-emptif vs. Empirik Tedavi

Cordonnier C, et al. CID 2009:48:1042.

Emp (C/auto)| Pre (C/auto) | Emp (ind) Pre (ind)

Neutropenia, days 11 12 26 26
Alive,% 100 97.1 94.9 93.2
IFI, n 1 1 3 12
AF Rx, % 38.9 18.6 82.1 58.9
Fever before Rx, days 6 8 14
LOS, days, mean 25.4 25.4 34.8 35

C: consolidation, auto: autologous-HSCT, ind: induction



-
S O n u g I a r (Cordonnier, 2009)

- 2. haftada mortalite yonunden pre-emptif tedavi empirik
tedaviden “inferior” deqil.

- Pre-emptif grupta IFI sikhgi daha yiksek.
- Nefrotoksisitede fark yok.

- Antifungal kullanimi, antifungal verilen gun sayisi, ve
antifungal ilaclarin ortalama maliyeti pre-emptif grupta
anlamli sekilde daha dusuk.

= Indiksiyon tedavisi alan hastalarda sagkalim
empirik tedavi ile daha yuksek olabilir.



“Anyone for a game of Blind Man’s Bluff after dinner?”









Stratejinin Secimi

OPTIMAL TANISAL OLANAKLAR
BT’ye ve sonucuna kolay ulagim
lyi donanimli laboratuvar

YAYGIN DENEYIM
Uzmanlarin bulunmasi
Genis hasta populasyonu

PRE-EMPTIF YAKLASIM

SINIRLI TANISAL OLANAKLAR
SINIRLI DENEYIM

EMPIRIK YAKLASIM

B. De Pauw’dan



HANGI STRATEJIYI SECMELI?

IMMUNOSUPRESE

Tanisal test
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PROFILAKSI EMPIRIK PRE-EMPTIF
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