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Sunum Plam

» [deal biyomarker dzellikleri
® En sik arastirilan konular 2017

= One cikan biyomarkerlar




Ideal Biyomarkerin Ozellikleri

® Ait oldugu sistemin disindaki bozukluklardan etkilenmemeli
= Analizi pahali donanimlar gerektirmemeli
= Biyomarkerin sonuglar1 kolaylikla yorumlanabilmeli

= (Genel popiilasyonda miktar1 yaygin bir varyasyon gostermemeli

» Hastaligin durumu icin kesin, hassas ve spesifik olmali
= Qlciimii pratik ve kolay, diizeyleri hastaligin evreleri ile uyumlu olmali

= Viicut doku ve sivilarindan uygun, giivenilir miktarda temin edilmeli




Ideal Biyomarker; FDA

Spesifik
Yiiksek doku / serum orani
Doku disinda olmayan, hatta patolojik olarak mevcut degildir
Sensitif
Sifir taban ¢izgisi
Prediktif
Kanda uzun yarilanma omrii
Tersinirlik gostergesi verir
Yaralanma derecesine orantili salinim
Gucu
Hizli, basit, dogru ve ucuz tespit

Invaziv olmayan / erisilebilir



Sikca Arastirilan Konular

» Sepsis
» Akut koroner sendromlar
» SVH ve Kafa travmalari

» Kanser tani ve tedavi arastirmalari




One Cikan Biyomarkerlar

= Presepsin

= Neopterin

= Copeptin

» C-MyC

= GPBB

= |L-10

= NRGN, NSE ve MT3 paneli




Presepsin

CD14 ¢ozintr hali (sCD14)

Monosit ve makrofaj ylizeyinden salinir
Glikoprotein yapida

LPS-LBP kompleksinin reseptoriidiir
Bakteriyel enfeksiyona ait endotoksin sinyalini

TLR-4 vasitasiyla transdiiksiyona sokmak



» 2002'de ilk olarak Japonya'da kesfedildi
= 2015 yilinda, ilk meta-analiz

= Cut off 600 — 650 pg/ml

= PCT gibi sepsis tanis1 i¢in umut verici

= kombinasyon halinde daha yararh olabilir

= Prognoz ve mortalite tahmininde yardimci

= kardiyak cerrahi, hemofagositik sendrom veya bobrek yetmezligi
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Table 6 Summary diagnostic accuracy of the included studies for biomarkers, presepsin, procalcitonin, and C-reactive

protein
References Sepsis/control (n)  Presepsin Procalcitonin C-reactive proteln

Sensitivity Specificity AUC Sensitivity Specdficlty AUC Sensitivity Specficity AUC
Shozushima et al. [17] 101,41 Q.80 081 088 - - 065 - - 0.82
Endo et al. [29] 115470 0.88 021 091 086 0.79 091 - - -
Liu et al. [33] 680279 071 (.86 082 060 78 072 - - -
Ulla et al. [38] 106/83 | @R 062D 0.70 0.7 088 - - -
Viodnik et al. [39] 304100 1 058 099 087 09y 096 - - 096
Behnes et al. [25] 81715 Q.90 0.60 084 - — 086 - - -
Brenner et al. [26] 60/60 <l 062> o083 QI 075> 084 067 085 079
Romualdo et al. [35] 377189 081 063 075 076 0.64 079 062 052 0.60
Ishikura et al. [31] 43/39 043 076 089 - - - - - -
Kweon et al. [32] 73745 0.88 082 094 086 087 092 099 067 0.85
Cakir Madendi et al. [27] 26711 Q77 076 083 076 079 085 092 058 0.82
Makamura et al. [34] 37475 Q.70 a1 078 - - - - - -
Sargentini et al. [26] G044 0.86 072 089 080 080 091 - - -
Godnic et al. [30] 4047 OAL na3 071 058 n&Y 063 077 075 073
Takahashi et al. [37] 359,97 O AN N a3 089 a7y 076 085 072 095 0.82
Carpio et al. [28] 11459 081 0.75 083 - - - - - -
Kada Klouche et al [41]  100/44 0.50 .55 075 080 0.59 080 - - -
Fomualdo et al [40] 704130 067 .81 078 067 084 082 026 0492 059

AL, area under the receiver operating characteristic curve; — not report
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[1k 30 giinliik mortalite

Table 2. Prediction of mortality according to the first sampling (< 24 hours) of presepsin.

Study Mortality (%) AUC (95% CI) Cutoff,ng/L | Sensitivity,% | Specificity,% | PPV,% | NPV,%
Lin 2013 [13] 28d (34) 0,658 (0.614-0.703) 556 622 66.8 483 78.0
Behnes 2014 [14] 30d (50) 0.64 (0.54-0.75)

Masson 2014 [15] ICU (57) 0.72 (0.61-082) 1631 70.2 67.4 74.1 63.0
Carpio 2015 [17] 304 (19) 0.743 825 86 65 373 95.0
Ali 2016 [18] 28d (58) 0,891 (0.765-1.000) 957.5 94,7 85.7 90,0 923
Fl-Shafie 2017 [20] IH (36) 0.755 (0.938-0.571)

Kim 2017 [21] 304 (19) 0,684 (0.605-0.756) 2455 76.5 53.7 31.3 89.2

Abbreviations: d, days; ICU, intensive care unit; [H, in-hospital; Cl, confidence interval; PPV positive predictive value; NPV, negative predictive value.

https:/idoi.org/10.1371/journal. pone.0191 486.1002




Neopterin

= JFN gama uyarisiyla monosit / makrofajlar
®» |[-4, IL-10 ve IL-12 salintmin1 inhibe eder
» Hiicresel yanit erken ve duyarl

» Ozgiilliigii diisiik

= Cut off 16,4 nmol/L

= | okalize enfeksiyonlardan etkilenmez

= Kalic1 inflamasyon ve sistemik enfeksiyon



® Yiikselmesi klinik gortinimde
= Hiicre tepkisinin kritik oldugu
® Sepsis tanisinda ve prognozda
= KOAH’da akut alevlenme/ to

= Bakteriyel ve viral orijin arasi




Table 3. ROC curve data for PCT sCD163 and NPT

Sensitivity (%) Spedfidty (%) Standard error Cut-off value
PCT 0.840 74 875 0.0542 0.712-0927 458 ng/mL
sCD163 0847 82.1 a7 0.0599 0.720-0932 1.146 mg/L
NPT 0.763 1000 583 0.0708 0625-0870 164 nmol/L

Table 4. Comparison of ROC curves
sCD163 vs. NPT sCD163 vs. PCT PCT vs. NPT

Difference between areas 0.0833 0.00670 00765
Standard error 00802 0.0796 00704
95% confidence interval -0.07359 t0 0.241 -0.145t00.163 -00613t00.215
Z statistic 1.039 0.0842 1,089
Significance level p=02990 p=09329 p=02761

Adv Clin Exp Med. 2017;26(1):101-108 DOI 10.17219/acem/63251




Table 4 Number of isolates and levels of PCT, CRP, and neopterin according to the microorganism isolated

Microorganism isolated Number PCT (ng/mlL) CRP (pg/mlL) Neopterin (ng/mL)
isolates (%) median (IQR) median (IQR) median (IQR)

Haemophilus influenzae 17 (35.6) 0.09 (0.08-0.14) 69.8 (23.89-160.9) 5.7 (8.34-23.19)

Pseudomonas aeruginosa 14(184) 0.1 {0.05-0.23) 718.75 (19.42-181.3) 15.02 (11.39-17.89)

Moraxella catarrhalis 9(I1.8) 0.07 {0.04-0.09) 77,63 (46.8-157.9) 9.87 (6.32-15.64)

Enterobacteria 6(7.9) 0.20 (0.07-0.44) 1016 (27.83-364.92) 18.02 (12.89-30.17)

Streptococcus pneumoniae 13 (19.8) 0.14 (0.07-042) |33.4 (74.77-283.97) 1242 (6.6-20)

Staphylococcus aureus 1(16) 0.44 307.95 10.83

Aspergillus fumipatus 1(L6) 0.15 17273 |6.8]

Co-infection 5. pneumonige and H. influenzae | (1.3) 0.34 3107 1107

Abbreviations: CRP, C-reactive protein; IQR. interquartile range; PCT, procalcitonin.




MR Pro ADM

= ADM Kalsitonin geniyle ilgili 52 amino asitlik bir peptittir.
= (ok cesitli dokularda sentezlenmekte
= \/azodilatasyona neden olur

® Diiirezis Ve natrilirez uyarir kb diistiriir

» Normal plazma diizeyi 1-10 ng/ml
= 1.6 nmol / L mortalite ve NIMV'yi tahmin
= 2.5 nmol /L YBU’e kabuliinii tahmin




Pressure/volume
overload and ventrcular

wall stretching

—

ADM gene upragulation

Cardioprotective effect

=

Matriuresis
diurasis
vasodilatation

Reduced hypertrophy,
remodeling and
fibrosis




Toplum kokenli pnomonide; PSI ve CURB-65 ile
Prognoz ve Mortalite tahmininde
CURB-65 ile kombinasyon

PCT ile kombinasyonu sepsis tanisinda yardimci
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Copeptin

Arjinin vasopressin (AVP) prekiirsorii

C-terminal fragmani stabil ve kolay Ol¢iilen bir peptit

AMI hizla yiikselir, 2-5 giin i¢erisinde geriler

Cut off 14 pmol / L

N-STEMI HscTnT ve copeptin kombinasyonu

% 97.7 duyarlilik,% 99.03 npv, % 55.9 diagnostik ozgiilliikle disladi



» Aks’de kombine edilmesi stratejisi,
= Acil serviste% 40 uzun siireli kalmay1 onleyebilir
» KOAH; akut atak ve prognoz degerlendirilmesinde

= Diyabetin prognoz degerlendirmesinde




MBP-C

Offer ve ark. tarafindan 1973'te kesfedildi

Yavas iskelet, hizl1 iskelet ve kalp kasina 6zgii 3 izoformdan olusur

Serum konsantrasyonu hizli yiikselir ve troponin T ve I'dan daha hizli diiser
<10 ng/ L rule-out, 120 <ng/ L rule-in esigi

Hs-cTnT'ye gore daha yiiksek duyarlilik, hs-cTnl i¢in benzer duyarlilik

GOgls agris1 3 saatin altinda olan (erken sunum yapan) hastalar i¢in daha efektif
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Biomarkes
MyC
hs-cTn’

= f5-cTn

m— T

|1-'a|-u Wewr model - MyC (10120} - chest pain for <3hrs
| hs<TuT o AMI (n=337) AMT (n=T5)
| Rule-gut Ohserve Rule-in Faole out Dhbserve Fule-in
| Rule-out o0 28 0 0 1 0
| Observe Lt} 161 [ 0 ] 10
| Rule-in ] o 5 o 1 i
| NEI 0.128 (05% CT, 0.055-0.181) | 0,128 (D5% CL, 0.044-0.213)
| MBI (dimensionless) | 0.256 (95% CI, 0.157-0.356); p value <0.001 | i 0.086 (95% CT, 0.052-0.113)
Thresholds Semsitivity (95% CT) | NPV (95%CI)  |Specificity (95% CD)| PPV (95% CD)
s cToTS5ugl ) | 98.8% (95.5-100%) | 99.2% (97.5-100%) |333%(28.6-38.1%) | 23.3%(19-27.0%)
| hs<TaT 52 ng/L 37.2% (25.048.2%) | B2.9% (853-01.4%) | OB.79% (97.5-00.795) | B6.1% (73.3-96.9%)
| “MvC 10 nelL 100% (100-100%) | 100% (100-100%) | 46.4% (41.5-51.6%) | 27.5% (22.3-32.5%)
| cMyC 120 ngL | 409 (36.5-60%%) | 00.4% (87403 294) | &7 1% (95.3-08.7%) | T7.8% (65.7-89. %)
Inihluu New madel - MyC (10¥120) - chest pain for <3hrs
| hs-cTnl Mo AMI (n=381) l AMI (n=749)
| Fule-out Obsarve Rule-in Eule-out Observe Eule-in
| Ruleout 76 11 1 0 o 0
| Observe 100 169 4 0 EL] ]
| Raule-in 0 g [ 0 4 i}
| KEI 0.257 (95% CT, 0.185-0.310 ] 0.051 (95% CT, -0.032-0.133)
| NRI (dimensionless) | 0.308 (95% CI, 0.210-0.406); p value <0.001 | i 0.101 (95% CI, 0.067-0.135)
|'-|'llﬂl-ﬂ'|ls Sensifivity (95% CT) ( NPV (®5%CI) | Specficity (95% CT) PPV (35% CT)
@ 100% (100-100%) | 100%(100-100%) | 23.2%(19-27.1%) | 21.3% (16.8-25.7%)
| hs-<Til 52 ne/L 40.3% (29.5-51.2%) | BB.7% (B5.5-01.7%) | 07.2% (95.508.7%) | 74.8% (60.7-287.5%)
T 100% (100-100%) | 100%(100-100%) |47.1% (42.4-32.2%) | 28.21% (22.0-33.3%)
| AMyC 120 meL | 45.6% (34.7-573%) | 89.6% (B6.7-02.6%) | 97.1% (953-9B.79) | 76.6% (64.1-87.8%)

Legend: MRI = Wet Reclassification Fmprovement; IDT = Ftegrated Discrimination Improvemsnt; CT = Confidence
Interval; WPV = Megative Predictive Value; PEV = Positive Predictive Valoe; AWI = Acute Myocardial Infarction based
on the adjudicated gold-standard diagnosis




Table 3. Net Reclassification Improvement: hs-cTnT (Validation Cohort)

Table 4. Net Reclassification Improvement: hs-cTnl (Validation Cohort)

Rule-out 249 17 0 0 1 0 Rule-out 167 3 0 0 0 0
Observe 190 509 32 1 f6 2 Observe HE 526 2 1 63 19
Rule-in 0 1 25 0 g 118 Rule-in 0 55 35 0 16 125
NRI 0.081(35% C1,0.029-0.113) 0.068 (35% C, 0.016-0.121) NRI 0.226 (95% CI, 0.174-0.258) 0.009(95% (I, -0.044-0.062)
NRI (dimensionless) 0.149(95% (I, 0.089-0.210); Pvalue <0.001 ] 0.050 (5% CI, 0.029-0.070) | | NRI {dimensionless) 0.235(95% CI, 0.174-0.296); P value <0.001 Il 0.078 (95% (I, 0.057-0.098)
Thresholds Thresholds
he<TnT5ngl | Sensitvity (95% Clx 996% | NPV(95% CI:99.7% |  Speciiciy (95% Cl): 29.9% PRV (95% CI): 22.2% hscTnl 2 nglL Sensitivity (95% CI: 100% | NPV (95% CI): 100% | Spectficty (35% Cl): 18.4% PRV (95% CI): 20.3%
(98.5-100) (99-100) (273315 (196-24.8) (100-100) (100-100) (16-20.8) (18-227)
hs<TnT52ngll | Sensitvity (95% CD:58.1% | NPV (95% CI): 92% Specificity (95% CI): 97.1% PRV (95% CI): 80.1% hscTnl 52 nglL Sensitwaty (95% Cli: 62.9% | NPV (95% CI;:925% | Specficty (35% Cl): 94.5% PRV (95% CI): 70.4%
(51.6-64) (90.5-93.5%) (96.1-98) (13.2-862) (36.4-689) (909-939) (93-95.8) (b36-76.5)
cMyC 10 ngll Sensitivity (95% CI): 99.5% | NPV(35% CI):998% | Specificity (35% Cl): 38.8% PRV (95% CI): 24.6% cMyC 10 ngl Sensitaty (95% CIi: 99.6% | NPV(95% CI;:998% | Spectficty (95% Cl): 39.4% PPV (35% Cl): 25.5%
(98.6-100) (99.3-100) (35.8-41.7) (218-274) (98.6-100) (99.3-100) (36.3-424) (225-285)
cMyC120ngll | Sensitwity (95% CI:64.9% | NPV(85% CI:93.1% |  Specficity (95% Cl): 94.8% PPV (95% CI)- 71.5% cMyC 120 nglL Sensitaty (95% Cli: 64.3% | NPV(95% CI);:92.8% | Spectficty (95% Cl): 94.7% PPV (35% CI): 71.8%
(585-11.2) (91.4-945) (93.5-56) (64.7-78) (58.1-70.7) (91.2-943) (93.2-9¢) (653-77.9)

AMI indicates acute myocardial infarction, based on the adjudicated gold-standard diagnosis; Cl, confidence interval; (D), integrated discrimination
improvement; NPV, negative predictive value; NRI, net reclassification improvement; and PPV, positive predictive value.

AM! indicates acute myocardial infarction, based on the adjudicated gold-standard diagnasis; C|, confidence interval; IDI, integrated discrimination

improvement; NPV, negative predictive value; NRI, net reclassification improvement; and PPV positive predictive value.




GPBB

Glikojenolizin anahtar enzimidir

GP'nin {i¢ ana izoenzimi var: beyin (BB) kas (MM) karacigerde (LL)
GPBB glikojen ve sarkoplazmik retikulum ile iligkilidir

Iskemi esnasinda parcalanir sarkoplazma salinir

Glikojenoliz ve plazma membran biitiinliigiinde (gegici) degisikliklerle sonuglanir



Akut SVH ve TIA

172 hastada plazma GPBB diizeyleri incelenmis

12 saat icinde ve 48 + 24 saatte olciim

[1ki 46.3 + 38.6 ng / ml ve ikinci 6l¢iimde 38.6 + 36.5 ng / ml
Her ikisi i¢in p <0.01

7.0ng/ mL

ROC egrisi altindaki alan 0.96 (% 95 GA 0.93-0.98)
Duyarlilik ve 6zgiilliik % 93

GPBB konsantrasyonu ile klinik sonug ya da

enfarktiis hacmi arasinda korelasyon yok



IL-10

Anti-inflamatuar sitokin

aktive edilmis makrofajlar ve Th2 hiicreleri tarafindan iiretilir.

kafa travmasinda belirteg

S100B ile kiyaslama

233 pg/mL

<6 saat hem de <24 saatte yliksek tanisal etkinlik




NRGN, NSE ve M T3 paneli

Panel kullanimina ornek

Etkinlik ve maliyet?

NRGN, NSE ve MT3 cut off 0.041, 0.033, 0.018 ng/ml
mTBI'yi makul (% 72-100) dogrulukla tanimlamaktadir

hasar siddetinin bir gostergesi olarak gelistirilebilir

TABLE 3 | ROC curve analysis for performance of top panels in discriminafing mild TBI from controls, listed by statistical method and features included.

Mathod Features included AUC Sensitivity Specificity PPY NPY

Random forest (RF) MNeaurogranin (MRGN), neuron-spacific anolass 0.91 0.98 0.72 0.84 0.96
(NSE), metallothionain 3 (MT3), age, sax

RF NRGM, NSE, MT3 0.91 0.93 0.71 0.83 0.96

Logistic regression (LR) NRGM, NSE, MT3, age, sax 0.87 0.97 053 0.75 0.83

LR NRGM, NSE, MT3 0.B8 0.97 0.53 0.75 0.93




B RF Maodel: NSE, MT3I, NRGHN ) B RF Model:NSE, MT3, NRGHMN, Age and Sex
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FIGURE & | Beceivar operator characteristic curves for random forest (RF) models. ROC curse analysis showing plotted models built using three biomarkers
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SIRT2
CXCL10
MIP-1alpha
SLAMF1
MCP-1
olo]i!
sCD163
sST2



» Tesekkurler..




