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Sunum Plani

e Eritropoez ve Eritropoez Stimulasyonu

e Cekirdekli Kirmizi Kan Hucrelerin (CKKH) ve
Hastaliklarla iliskisi

e CKKH’nin kardiyovaskuler hastaliklardaki yeri ve
tanisal degeri

e CKKH’nin Cerrahi yogun bakim hastalarinda
mortalite ile iliskisi
e CKKH ve OUAS-hipotez /




e

Eritropoez Nedir?

e Kemik iliginden eritrositlerin
yapimi olayina eritropoez denir.
e Baslica gerekli bilesenler:

eritropoetin ve sitokinlerdir
(IL-3 ve IL- 6) .
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e
Eritropoez Stimulasyonu

e Doku oksijenlenmesinin azalmasina neden olan
faktorler eritropoezi arttirir:

e Dusuk kan hacmi
e Anemi

e Hemoglobin azlig|
e Azalmis kan akimi
e Solunum guclugu

Stem cell Commiitted cell Developmental pathway >
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Cekirdekli Kirmizi Kan Hucrelerinin (CKKH) Periferik
Kandaki Varligi

e Yenidoganda

e Fetal oksijenizasyon | Q-
o Asfiksi -
e idyopatik blyime geriligi | TNy .Q .

e Ensefalopati |

e Ductus arteriosus

e Erken doguma bagh mortalite Aot
e Anneye bagl sorunlar (obezite, HT, DM)

e Normal degil (eriskinde)

e Yanik

e Anemi (Talasemi, Orak hlcre)
e Kanser
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Nucleated Red Blood Cells as Predictors of All-Cause Mortality in Cardiac Intensive Care Unit Patients: A
Prospective Cohort Study.

Monteiro Jinior JG', Torres Dde 02, da Silva MC?, Ramos TMZ. Alves MLZ, Nunes Filho WJ' Damasceno EP', Brunet AF', Bittencourt MS® Pedrosa RP',
Sobral Filho DC".

= Author information

1Cczrr:mar:.f Care Unit of PROCAPE (Pernambuco Cardiac Emergency Hospital), University of Pernambuco (UPE), Recife, Pernambuco, Brazil.
2Lal::c:ratc:rw‘,f of PROCAPE, University of Pernambuco, Recife, Pernambuco, Brazil.
3center for Clinical and Epidemiological Research, University of Sao Paulo, Sdo Paulo, Brazil.

O PLOS | one
S AN Hipotez:
Nucleated Re.d B'Iood Cells as Predjctors of All- Kard iyovasku ler yogu n bakim
Cause Mortality in Cardiac Intensive Care - . . -y
Unit Patients: A Prospective Cohort Study Unitelerinde bulunan kotu
Jos G40 deMours Morksro inkr'*, Dbl de Ot Cirans Torres”, Mare Clice prognozlu hastalarda CKKH’nin
Wollington Jorge Nunes Fio', Edgar Fauko eno', Antdaio F Brunet', . . . - .
e s A e e periferik kandaki varlig bir
B PR i o e e belirteg olarak kullanilabilir mi?
Q Abstract
Background
GOPENACDSSS The presence af nudlesrtod red biood cells (NARIBCs) in the penphesal tlood of criscally #

patents is associated with a poorer prognoss, hough data on camiovasoutar ontcal camn
Ehufun: Mtk Jircs JOAL R DIOC, o erts 15 lacking. Tha aim of the prasant study wals 10 355665 1o o of NRBCs as a pre-
S MCFT, Ranos TMES, Aves ML FRo W &t P pe
o (205 Nechied S0 (Focrt Cols o Powciciory o HCIOF OF intansive caen undt {(ICU) and in hospital a-cause Y Among Cardolog

A Conme Mttty m Carches iiermows Carn Ul (<1




The occurrence of normoblasts in the penpheral bload in congestive heard failure_an indication of

unfavorable prognosis.

GROEN J GODFRIED EG

Blood 1948 Dec 3{12) 1445.52 No abstract available
PMID 18893656
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THE OCCURRENCE OF NORMOBLASTS IN THE PERIPHERAL BLOOD IN
CONGESTIVE HEART FAILURE: AN INDICATION OF
UNFAVORABLE PROGNOSIS

By J. Guoen, M.D,, axo E. G. Goormien, M.D.

URING THE PAST year the authors have observed y patients with severe
congestive heart failure, all of whom showed a varying number of normo-
blases in the peripheral blood. In some of these cases there was 4 temporary remis-
sion of the sequellac of the heart failure; during this remission the normoblasts
disappeared from the peripheral blood, However, in all cases the patients died.

Cast Ruronts

Casr 1. €. D, 0 y4 year old woman, was sdmiteed on Juse 13, 1948, became of decompemared mitral
seenosis. She was slighely jeundiced; the Jiver was greatly enlarged; there were infarces jn boeh langs,
Five per cemt oormoblases were found in the peripheral blood. The patiene dicd om July 3, 1946, The
duagninin was comtirmed at autopey

Caw 2. 5. W, 5 46 year old | the hospieal on May g, 1946, because of dyspoes, from
which she had been suffering during the pr "y hs. She was cyanotic, dyspoesc, and had slighe
jauadice. On cxamination, & mitral insuficiency, steaoss and suescelar fibrillasion were found, The liver
was tmuch enlarged; there was extemive edema. During this period, 10 and 17 par ceon, respactively, of
pormoblasts were found o two occanons i the peripheral Blood, but these disappeared within three
days when her condition impeoved. In spite of this remission, the patient died on May 11, 1946, On the
day before her death she had another infarction of the lung

On May 13, & sermal puoctere had been performed. The bone marrow was found 1o be enentially

I, but the of a relatively great mumber of oormoblases and erythroblases was noted (abour
a3 per ceot of all nucleated celly),

The diagnosis of valvalar heary disease was confirmed at autopey; there weee many infarces in both
lungs and a theombosis of the lefr auriche of the heart.

Cawy. A G a2 yearold d ehe hospreal on May 4, 1946, with cardiac decompeasanivn,
dut 1o imufSciency sod seoosis of the mitral valve. She was dyspoeic but not cyanatic. There was nu
jaundice. The liver was enfarged. Thare was massive edema of ths lege. The Blood count was as follows

May b, 1% May 7, 19

Nucleated red blood cells in congestive heart failure

FRUNMIN AM, MENDELL TH, MINTZ S5, NOVACK P, FAULK AT.
Circulation. 1959 Sep;20:367-70. No abstract available.
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Nucleated Red Blood Cells in Congestive
Heart Failure

By Asravam M. Fruamix, M.D., Tupovoxe H. Mexoenn, M.D.,
Soromox 8. Minrz, M.D,, Pave Novack, M.D., axp Axrour T. Favex, M.D.

Nl.‘CLEA‘l’ED red cells may be discovered
in the peripheral blood of patients with
congestive heart failure. This phenomenon
and its connotation of poor prognosis has not
been generally recognized. Only a few re-
ports, restricted primarily to the hematologie
literature,*® have stressed these findings. Be-
cause of the prognostic importance of periph.
eral nucleated red cells in congestive heart
failure we are deseribing 5 cases with this
finding (table 1) admitted to the Albert
Einstein Medical Center, Southern Division,
in & G-year period. The previously reported
cases are reviewed and analyzed.

Rerort or Cases
Case 1. A 62-year-old white man, was aduitted
on December 2, 1951, with the chief complaint of
cough, shortness of breath, and abd | discom-

Case 2. A 83-yearold white woman, was ad-
mitted on March 3, 1052, beesuse of edema of the
legs and chest pain on effort.  She was apparently
well until 1949, when she experienced an episode
of precordial pain associnted with dyspnea, which
subsequently inereased and was followed by pedal
edema. A questionable history of rheumnatic fever
in childhood was elicited.

Physieal examination revesled cyanosis, dyspnea,
and icterus. The blood pressure was 170/88, The
heart was enlarged. A diastolic thrill was felt in
the aortio ares, and loud sortie and witral systolie
murmurs and a soft mitral diastolic murmur were
heard. The liver was enlurged and there was pit-
ting edema of the lower extremities. A diagnosis
of rheumatic disease with mitral stenosis and in-
sufficiency and aortic stenosis was made. X-rays
of the chest revealed fluid in both pleural eavities
und enlargement of all eardiae chambers, The
electrocardiograph showed right heart stram. The
patient beeame progressively more decompensated




Calismanin ana hatlart:

152 hasta (ICU: 7 gin-4-11 gun)
CKKH prevalansi %54,6 (83/152)
ICU mortalitesi % 49,4

CKKH’nin varhgi ileri yas, uzun sureli yogun bakim, Yuksek hastalik
skorlari, sepsis ve non-koroner kardiyak etyoloji ile iliskili bulunmustur.
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e Yogun bakim Unitesinde yuksek CKKH olan Kisilerin mortalite orani daha

Calismanin ana hatlart:

yuksek bulunmustur.

Table 2. Distribution of the measure of the maximum NRBC during the hospital stay in the ICU.

NRBC Statistics
Sample 152 palients
MNREC maximum rating
Zero 6 (45.4%)
From 1.2 100 50 (32.9%)
From 101 a 200 18 (11.8%)
>200 15 (9.9%)
Presence of NREC per day of hospitalization
1° day 34/152% (22.4%)
2° day 36124 (29.0%)
3" day 30110 (27.3%)
4° day 2077 (25.5%)
5" day 24/84 (28.6%)
6" day 16/57 (28.1%)
7° day 15067 (22.4%)
8" day 10/46 (21.7%)
9" day — 7744 (38.6%)
After 9° day 11735 (31.4%)

* Numbwer of patients with positive NRBC / Number of patients with measures NRBC.

doi: 10,1371 fournal pone 0144259 1002
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Nucleated Red Blood Cells as Predictors of Mortality
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e
Cerrahi Yogun Bakim Hastalarinda CKKH

Available online at www.soencedirect.com

‘*5“ ....... . — @ e Yogun bakim
A Unitesinde cerrahi
R s, girisim geciren 284
hastada yapilan bir
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. e Hasta olumleri ile
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e

Cerrahi Yogun Bakim Hastalarinda CKKH

e CKKH sayisi artisi
mortalite ile iliskili
bulunmustur.
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CKKH’nin-RBC’'nin Olusumu- Molekuler Mekanizmalar

Epo/ ve JAK2 -/- letal

e Epo, Epo R baglanir

e Janus Activated Kinase
(JAK) ve Signal
Transducer and
Activator of

e omes Transcription (STAT)

l e Antiapoptotik genlerin
activation of transcription tra nS krl pS |y0 n U n u

I~ salar

o Kronik kalp yetmezligi hastalarinda EPO seviyeleri
artmakta, ancak retikulosit sayisi anlamli olarak
azalmaktadir.

cytokine gp- \

I receptor
( |
*
EFup
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e

e Kronik kalp yetmezligi hastalarinda anemi gelisimi ve
JAK-STAT sinyal yolagi

% EpoR positive erythroblasts
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CKKH’'nin-RBC'nin Olugsumu-
Molekuler Mekanizmalar

inflamasyon

¢ ~9-®

CFU-E/ProE Erythroblasts Erythrocytes
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Proliferation Survival Differentiation
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Obstruktif Uyku
[ Apnesi _l
\ 4
Inflamasyon w—,| Intermitan Solunumsal
hipoksi Caba
Oksidatif ’/ Artmis sempatik
Stres sinir uyarilmasi

Oztiirk 2014, Yuksel 2016
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e
Obstruktif Uyku Apne Sendromu (OUAS)

e OUAS uyku sirasinda tekrarlayan ust solunum yolundaki
daralmalar veya tikanmalar nedeniyle soluk almada
kesilmelerle kendini gosteren bir hastaliktir.

e Tekrarlayan soluk kesilmeleri uykunun devamlligini
bozar, derin ve dinlendirici bir uyku uyunmasini
engelleyerek, gunduzleri asirt uykululuga neden olur.

e Eriskinlerin 1/5- hafif; 1/15 orta derecede OUAS

e Hipertansiyon % 83

e Obezlerin % 77

e Konjestif kalp yetmezligi %76
e DM % 48

Patogenez ?77?
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Arginase activity and nitric oxide levels in patients
with obstructive sleep apnea syndrome
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ORIGINAL ARTICLE

Circulating nitric oxide (NO), asymmetric
dimethylarginine (ADMA), homocysteine, and oxidative
status in obstructive sleep apnea—hypopnea syndrome
(OSAHS)

Yesim Ozkan - Hikmet Firat « Bolkan Simsek «
Meral Torun « Sevgi Yardim-Akaydin
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Abstract

Background: Obstructive sleep apnea (OSA) refers to the occurrence of episodes of complete or partial pharyngeal
obstruction with oxyhemoglobin desaturntion duning sleep. These hypoxia/reoxygenation episodes may cause generation of
reactive oxygen species. Reactive oxygen species are toxic 1o biomembranes and may lead to the peroxidation of lipids. We
tested the hypothesis that obstructive sleep apnea s linked to increased oxidative stress and lipid peroxidation. In order ©
identify target tissue/cell damage, we studied the osmotic fragility of red blood cells. Methods: Six subjects
polysomnographically diagnosed as obstructive sleep apnea syndrome and 10 controls were included. After all subjects
gave written informed consent. blood samples were collected in the morning between 08:00 and 09:00 a.m. following
polysomnography. Blood samples were immediately ransferred 10 the laboratory. Glutathione, lipid peroxidation and osmotic
fragility of red blood cells were measured manually. Results: Mean glutathione and lipid peroxidation concentrations of
patients were not different than those of control subjects (105.6 + 38,6 U/g Hb and 3.1 £ 2.3 nmol MDA/l vs, 100.6 £ 62,1 Ulg
Hb and 3.2 2.8 nmol MDAJ/L respectively). In both groups, osmotic fragility of red blood cells was not changed.
Conclusion: The presem study failed to support the hypothesis that obstructive sleep apnea is linked with increased oxidative
stress and lipid peroxidation.
£ 2003 Elsevier Science B.V. All rights reserved.




Hipoksi

Leptin release (ng/ml)
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FIGURE 2. Example of the effects of hypoxia on the secretion of key adipokines by human adipocytes in cell
culture. The data are derived from studies in which adipocytes were incubated in either 21% or 1% 0, for 24 h
(54, 188). The results are means = SE (bars; 6 observations per group), and for each adipokine, the difference
between the hypoxic and control cells is statistically significant (P < 0.01 or better).

Physiol Rev . VOL 83 . JANUARY 2013 . www.prv.org
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OUAS Eritropoetin Duzeyleri

@ European Journal of Heart Failure (2010) 12, 354-359
doi 10,1093/ eurjhilhfq005

Advanced heart failure and nocturnal
hypoxaemia due to central sleep apnoea are
associated with increased serum erythropoietin

Andrew D. Calvin', Virend K. Somers?2, David P. Steensma?, Jose A. Rio Perez?,
Christelle van der Walt?, Jennifer M. Fitz-Gibbon?, Christopher G. Scott?, and
Lyle J. Olson?*
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OUAS’'da

e CCKH artis gosterir mi?

* CCKH + Kardiyovaskuler hastaligl olan kisilerde
artar mi?

e Eritropoetin duzeyi degisir mi?
e Orexin A ve/veya B duzeyleri ile iliskisi?

e CPAP tedavisi alan kisilerde geri donus
saglayabilecek miyiz?




Sonuc

e Gelisen teknoloji ile birlikte, kan sayim
cihazlarina eklenen CKKH parametresi ile

e Yogun bakim unitesi hastalari

e Kardiyovaskuler-koroner

* Yenidogan

e Hipoksi —inflamasyon

lliskisi olan hastalara yeni bir biyo-belirtec
olarak kullanilabilecektir. /
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