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Anemie
definice WHO: 130-120-110

Worldwide g%

e lable 2.1 Haemoglobin thresholds used to define anaemia
prevalence of (&=

anaemia Age or gender group Haemoglobin threshold (g/1)

1993-2005

WHO Gzo.éfﬁzzif;; Children (0.50-4.99 yrs) 110

Children (5.00-11.99 yrs) 115

Children (12.00-14.99 yrs) 120

Non-pregnant women (215.00 yrs) 120

(@) Jora ekt Pregnant women 110

Men (215.00 yrs) 130

Source: adapted from reference (2)




Anaesthesia 2017, 72, 233-247 doi:10.111/anae.13773 An e m i e
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Recommendations for best clinical
practice
1 Physicians should consider pre-operative anaemia

International consensus statement on the peri-operative and iron deficiency as an indication for a peri.

operative care pathway that stretches from the

management of anaemia and iron deficiency decision to operate until complete recovery from

surgery.
-1 2 3 4 5 b . 7 i i i i
M, Munoz, A. G. Acheson,” M. Auerbach,” M. Besser,” 0. Habler,” H. Kehlet,” G. M. Liumbruno, 2 EESHECSEHEE — EESChag o R NS A s CElE e
.3 9 lad 0 o l 1 | 1 3 all surgical procedures with expected moderate-to-
§. Lasocki,” P. Meybohm,” R. R:m Baikady, ™ T. Richards, " A. Shander, ~ C. So-Osman, high blood loss (> 500 ml).
D.R S]Jilhlllc1 and A, A, KlEi]lb 3 Serum ferritin level < 30 p,g_l_l is the most sensi-

tive and specific test used for the identification of
absolute iron deficiency. However, in the presence
of inflammation (C-reactive protein > 5 mg-l_l)
and/or transferrin saturation < 20%, a serum fer-

ritin level < 100 p,g_l_l is indicative of iron defi-
ciency.
4 Major, non-urgent surgery should be postponed to

130 g.I1

allow the diagnosis and treatment of anaemia and

iron ﬂg‘ﬁ_.;i.eﬂr':.r
5 When treating anaemia pre-operatively, the target
haemoglobin concentration should be = 130 gl

in both sexes, to minimise the risk of transfusion-




Dusledky anemie — funkce ery a zeleza

| transportni kapacity krve pro O,




Dusledky anemie — funkce ery a zeleza

* | transportni kapacity krve pro O,
* transport CO, (karboanhydraza ery, karbaminoHb)

* NO jako treti dychaci plyn ——— mikrocirkulace
Pawloski J.: Nitric oxide in RBCs. Transfusion 2002;42:1603-9 ‘

e viskozita

* hemokoagulace
* marginalizace trombo
* membrany pro interakce trombocytu a koag. faktors

* hemoglobin = ndraznik (35 %)

* enzymy, syntéza proteinl a nukleovych kyselin, proliferace bunék, apoptodza,
formovani dendritd v neuronech — uceni a pameét (deficit Fe bez anemie)



Zakladni informace

anemie: pred operaci 1/3 pac. (5-75 %), poop. az 90 %

* je-li ocekavana ztrata krve > 500 m| — znat KO!

anemie je rizikovy faktor nepriznivych vysledku
* mortalita (EuSOS: Brit J Anaesth 2018: 1227-1235)
* komplikace (ICU, LOS, KV, P, R, N, kognice, funkce aj.)

anemie zvysuje cetnost transfuzi (max. povolena ztrata krve?)

transfuze, zvlasté pooperacni, maji sva rizika
* 15 typu transfuznich reakci (Lancet 2016: 2825-2836)
* 8 komplikaci (T, rana, sepse, reop., S, P, CNS, ledviny aj.)

Ferraris VA et al.: Blood transfusion and adverse surgical
outcomes: The good and the bad. Surgery. 2015 Sep;158(3):608-17.
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Trf nemuze kompenzovat anemii! 1Hb # 1DO,

Any serious complication

Pulmonary complication

Unplanned return to OR

Sepsis

QOperative mortality

Sepsis

Wound complication

Postoperative Complication

Renal failure / dialysis

MI | cardiac arrest

CNS complication

*

*

*

B Neither anemia nor transfusion
Bl Anemia only

Bl Transtusion only

* sk I Both anemia & transfusion

*

470 407 pacientt databaze NSQIP

=
-

® P ©
Percent with complication

Ferraris VA et al.: Blood transfusion and adverse surgical outcomes: The good

and the bad. Surgery. 2015 Sep;158(3):608-17. doi: 10.1016/j.surg.2015.02.027.

Is Allogeneic Blood Transfusion a Risk Factor for
Sternal Dehiscence Following Cardiac Surgery?
A Prospective Observational Study

Tomas Vymazar,! MD, Michal HorAcEk,! MD, Radim DuipekT,” MD,
Marie HLADIKOVA,” Mgr, and Karel CvacHoVEC,' MD

SUMMARY

Sternal dehiscence following cardiac surgery has a multifactorial etiology. Significant
risk factors contributing to sternal dehiscence include chronic obstructive pulmonary
disease (COPD), obesity, or re-exploration due to bleeding or pericardial tamponade. We
have focused on the role of allogeneic blood transfusion as a factor leading to the poor
healing of surgical wounds.

A prospective observational study of 1553 elective and emergency cardiac surgery
patients was performed between January 2003 and June 2007. All of the patients enrolled
in this study underwent median sternotomy. We studied the relationship between sternal
dehiscence following cardiac surgery and the total number of packed red blood cells trans-
fused.

The incidence of sternal dehiscence in the study group was 3.4%. Diabetic patients
did not have a higher incidence of wound dehiscence. Although COPD,” obesity,” and
re-exploration” contributed to sternal dehiscence, the number of allogeneic blood transfu-
sions during the perioperative period was an important independent risk factor for sternal
dehiscence. Patients with sternal dehiscence received an average of 7.6 transfusion units
(TU) of allogeneic blood versus 1.6 TU of allogeneic blood in the group without sternal
dehiscence (P < 0.00005). The dehiscence affected patients without any other significant
risk factor who received 6 or more TU, or patients with at least one significant risk factor
who received 4 or more TU of allogeneic blood.

According to our results, the total amount of allogeneic blood transfused is an impor-
tant risk factor contributing to sternal dehiscence. Regardless of other risk preconditions,
the transfusion of 6 or more TU could result in sternal dehiscence following cardiac sur-

gery. (Int Heart J 2009; 50: 601-608)
Int Heart J 2009;601-7
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Angesthesia 2017 72, 233-241

International consensus statement on the peri-operative
management of anaemia and iron deficiency
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Ultra-kratka lécba predoperacni anemie

u KCH pacientt pred operaci s anemii (< 120 g/I)
¢i s IDWA (iron deficiency without anaemia)
yanemicka premedikace” odpoledne pred vykonem:

» 20 mg/kg ferric carboxymaltose v pomalé infuzi (Ferinject)
* 40 000 U erytropoetin alfa s. c. (Eprex)

* 1 mg vitamin B, s. c.

* 5 mg kyseliny listové p. o.

Spahn DR et al.: Effect of ultra-short-term treatment of patients with iron deficiency or anaemia undergoing cardiac surgery:
a prospective randomised trial. Lancet. 2019 Jun 1;393(10187):2201-2212. doi: 10.1016/50140-6736(18)32555-8



https://pubmed.ncbi.nlm.nih.gov/31036337/
https://pubmed.ncbi.nlm.nih.gov/31036337/
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Angesthesia 2017 72, 233-241 Qok:10.1111/anae. 13773

International consensus statement on the peri-operative
management of anaemia and iron deficiency
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4 Major, non-urgent surgery should be postponed to
allow the diagnosis and treatment of anaemia and

iron deficiency.




Anemie

v anesteziologické ambulanci tydny pred operaci

|ze vylepsit,

Co delat?

budu )
- ° .“"/ . \"“.
diagnostikovat N

a lécit!

)]
a _:_'-_.. _.-'f.
|II - : | \x“('u/ i C ,
[ l \ rI r I 12 13 14 18 1 i
IO R
26 27 28 29 |
s NI |
dici

Angesthesia 2017 72, 233-241 Qok:10.1111/anae. 13773

Lonsensus Statement

International consensus statement on the peri-operative
management of anaemia and iron deficiency
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4 Major, non-urgent surgery should be postponed to
allow the diagnosis and treatment of anaemia and

iron deficiency.




. 1st Pillar
Patient Blood Management | g, imize erythropoiesis \
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PerioperaEnl' 2. Minimalizovat ztratu krve a krvaceni:

c o optimalizovat koagulaci, MABL?
mEdICIHman 3. Optimalizovat fyziologickou rezervu:
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Hemoglobin O Fe?*

chronické krvaceni a ztraty (zvl. GIT, gynekologie)
1 ml krve =0,6 mg Fe, denni davka 10-15 mg, vstrebava se 10-15 %, iron def. without an.!

deficity (hem (tetrapyrol. kruh + Fe) + globin):

 7elezo vegan? e krevni obraz + ery indexy (MCV aj.)
* vitaminy: kyselina listova, vitamin B, « pocet retikulocytd, RDW
* proteiny (nutricni)  Zelezo, feritin, saturace transferinu

* erytropoetin (onemocnéni ledvin)

chronické nemoci (a. of chron. dis. ACD, zanét Aol)
e kostni dren (85 % hemu), jatra, alkohol?

pokroCily vék (anemia of the older patient) . ,

" * jaterni testy

<Ky o ) * hormony stitné zlazy
chronicka hemolyza e CRP

* hypersplenismus, zkracené prezivani ery NT-pro-BNP

* vitaminy
e celkova bilkovina, albumin
* eGFR, urea, kreatinin
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Lecba prispivajici k anemii
e Cetné odbéry — iatrogenni anemie
léky:
* antikoagulancia a protidestickové leky
* inhibitory ACE
* metformin
* inhibitory protonové pumpy
 antibiotika: peniciliny, sulfonamidy

 antikonvulziva (fenytoin)
* metotrexat, hydroxyurea



Je lécba predoperacni anemie prinosem?

e zelezo: p. 0.?,i. v. (PREVENTT 2020 Lancet)?
e erytropoetiny? (v CR registrovano 11 pfipravkd)
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Uvod / DOleZitd upozornéni / NeZddouci Uinky |1&Eiv / Epoetiny - nova upozornéni pfi pouZiti u...

Epoetiny — nova upozornéni pii pouziti u pacientii s nadorovym
onemocnénim

Evropska lekova agentura (EMEA) doporudila pfidat do textd doprovazejicich viechny |é¢ive pfipravky s obsahem

E R E C E P T epoetind nove upozoréni tykajici se pouzitiu pacientd s nadorovym onemocn&nim.

U pacienti s nadorovym onemocnénim by pfi terapii anémie méla byt dana prednost krevni transfuzi pred
COVID-19 pouZitim lécivého pripravku s obsahem nékterého z epoetini.

Epoetiny jsou indikovény u pacientd s chronickym renalnim selhdanim a pro terapii symptomatické anémie a u
pacientd s nemyeloidnimi malignitami, ktefi jsou lé€eni chemoterapii.

W

Hlaseni neZadoucich ucinku

Vybor pro humanni lecive piipravky (CHMP) pirehodnotil nova data ze studii, ktera ukazala zvy3sene riziko progrese

) nadoru, vendzni tromboembolie a kratsi pfezivani u pacientl s nadorovym onemocn&nim |é€enych epoetiny ve
DUStuPnust Iéku srovnani se skupinou bez lééby epoetiny. Ze zavéru piehodnoceni vyplynulo, 2e benefit epoetind pfevazuje nad

riziky pfi pouZiti ve schvalenych indikacich.

U pacientd s nadorovym onemocné&nim s oéekavanym dlouhodobym pfeZitim v3ak benefit pii pouZiti epoetind
nepfevazuje nad rizikem progrese nadord a rizikem krat3iho celkoveho pfeziti. Proto by u t&chto pacientd mé&la byt
anémie |&éCena transfuzi krve.

Databaze lékid



Je lécba predoperacni anemie prinosem?

e zelezo: p. 0.?,i. v. (PREVENTT 2020 Lancet)?
e erytropoetiny? (v CR registrovano 11 pfipravkd)

v'Uprava anemie je soucasti Patient Blood Management

v'PBM snizuje mortalitu, komplikace, LOS, transfuze

Althoff FC et al.: Multimodal patient blood management program based on a three-
pillar strategy: a systematic review and metaanalysis. Ann Surg 2019; 269:794-804

v'zvy$eni dostupnosti transfuzi?
v'ekonomickd rozvaha?




September 12, 2023

Blood Transfusion and Brain Amyloidosis
Should We Be Worried?

Steven M. Greenberg, MD, PhD!

2 Author Affiliations | Article Information

JAMA. 2023;330(10):921-922. doi:10.1001/jama.2023.14522

,the possibility of amyloid B transmission via blood transfusion

Zhao J, Rostgaard K, Lauwers E, et al. Intracerebral hemorrhage among blood donors and their transfusion recipients.
JAMA. Published September 12, 2023. do0i:10.1001/jama.2023.14445



http://jamanetwork.com/article.aspx?doi=10.1001/jama.2023.14445
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