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Anämische Patienten sind in ihrer 
Lebensqualität beeinträchtigt

Modifiziert nach Lind M et al. Brit J Cancer 2002; 86: 1243-1249

(≤ 6,1 mmol/l)            (6,15 – 6,77 mmol/l)          (6,83 – 7,14 mmol/l) (≥ 7,2 mmol/l)



Häufige Ursachen der Anämie chronischer Erkrankung

• Autoimmunerkrankungen
• Arteriitis temporalis

• rheumatoide Arthritis

• systemischer Lupus erythematodes

• chronische Nierenerkrankungen

• chronische Infektionen 
• Tuberkulose

• Osteomyelitis

• Endokarditis

• Tumorerkrankungen

• chronisch entzündliche Darmerkrankungen (CED)
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Ludwig, H., Evstatiev, R.,Kornek, G., Aapro, M., Bauernhofer, T., Buxhofer-Ausch, V., Fridrik, M., Geissler, D., Geissler, K., Gisslinger, H., Koller, E., Kopetzky, G., Lang, A., Rumpold, H., Steurer, M., Kamali, H., Link, H.
Iron metabolism and iron supplementation in cancer patients. Wiener klinische Wochenschrift 2015, DOI 10.1007/s00508-015-0842-3

Eisenmetabolismus und -versorgung von Patienten mit Krebs
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Tumorinduzierte Anämie

Hintergrund

Tumorzellen

Inhibition

EPO-
Produktion

aktiviertes
Immunsystem

Zytokine

TNF-α, IFN-γ, IL-1,

IL-6, IL-10

Verminderte
Eisenresorption

Hepcidin

hypoproliferative Anämie

Inhibition der 
Erythropoese

IL-6

Verminderte
Eisenmobilisierung

Modifiziert nach Weiss and Godnough, N Engl J Med 2001; 352:1011-23 
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Häufigkeit des Eisenmangels und der Anämie bei 

Tumorpatienten

Modifiziert nach Ludwig H et al. Ann Oncol 2013, 24 (7): 1886-1892.

Anämie definiert als Hb < 12g/dl (7,4 mmol/l)
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Treatment of cancer-associated anaemia – results from a two-day cross-sectional 

survey in Germany

Anaemic patients by anaemia treatment  (N = 1898 of 3867 patients)
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Link, H.,  Schmitz, S., Onkologie 2013; 36: 266-272



Transfusionsindikationen

Müller, Markus M.; Geisen, Christof; Zacharowski, Kai; Tonn, Torsten; Seifried, Erhard

Transfusion von Erythrozytenkonzentraten: Indikationen, Trigger und NebenwirkungenDtsch Arztebl Int 2015; 112(29-30): 507-18; 
DOI: 10.3238/arztebl.2015.0507

(4) Wissenschaftlicher Beirat der Bundesärztekammer: Querschnitts-Leitlinien zur Therapie mit Blutkomponenten und 

Plasmaderivaten – Herausgegeben von der Bundesärztekammer auf Empfehlung ihres Wissenschaftlichen Beirats; 4. überarbeitete 

Auflage; Deutscher Ärzte-Verlag, Köln, 2014.
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Anzahl der Transfusionen

18

Leitlinienprogramm Onkologie: Supportive Therapie bei onkologischen PatientInnen – Langversion 1.0, 2016. AWMF Registernummer: 032/054OL, 

Jordan, K., Feyer, P., Höller, U., Link, H., Wörmann, B., & Jahn, F. (2017). Supportive Treatments for Patients with Cancer. Dtsch Arztebl International, 114(27-28), 481-

487. doi:10.3238/arztebl.2017.0481



• A large body of evidence demonstrates that liberal RBC transfusion 
strategies do not benefit patients

• Thus,  liberal transfusion should be avoided in most clinical settings

• Transfusion of RBC is expensive at approximately $200-300 per unit, and is 
associated with a risk of adverse events

Don’t transfuse more than the minimum number 

of red blood cell (RBC) units necessary to relieve 

symptoms of anemia or to return a patient to a 

safe hemoglobin range (7 to 8 g/dL in stable, 

non-cardiac inpatients).

1

© American Society of Hematology, 2014



Overall Survival is Not Reduced with Restrictive Transfusion

Carson JL, et al. Cochrane Database Syst Rev;2012 Apr 18;4:CD002042

© American Society of Hematology, 2014

• Evidence from 14 studies in a 2012 meta-analysis showed that overall 
survival is not significantly reduced with restrictive versus liberal 
transfusion (RR 0.84, 95% CI 0.69 to 1.01)
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Negativempfehlungen unterstützen die Beschränkung 
einiger Maßnahmen auf das Notwendige.

Hierzu gehört die restriktive Handhabung von 
Bluttransfusionen, die an klaren Kriterien orientiert werden 

müssen.



Transfusion Rates in the United States in 2013 and 2015, as Compared with Rates in Other 
Developed Countries.

Carson JL et al. N Engl J Med 2017;377:1261-1272

The number above each bar is the number of transfused red-cell units per 1000 population. 
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Disease free survival and overall survival

30

After the model selection, patients with blood transfusion have higher adjusted risk of cancer recurrence
(HR = 1.41, 95% CI = 1.2–1.66; p < 0.001). The association was independent of pre-surgery anemia status 
(hemoglobin concentration <or≥ 10.0 g·dL−1).

After the model selection, patients with blood transfusion have higher adjusted risk of cancer recurrence
(HR = 1.41, 95% CI = 1.2–1.66; p < 0.001). The association was independent of pre-surgery anemia status 
(hemoglobin concentration <or≥ 10.0 g·dL−1).

Forward model selection for disease-free and overall survival before matching. HR: hazard ratio; CEA: carcinoembryonic antigen; C/T: 
chemotherapy; R/T: radiotherapy; INR: international normalized ratio; ASA: American Society of Anesthesiologists. *On base-10 logarithmic scale; 
**On base-2 logarithmic scale.

Wu, Hsiang-Ling, et al. (2018), 'The Impact of Blood Transfusion on Recurrence and Mortality Following Colorectal Cancer Resection: A Propensity Score Analysis 

of 4,030 Patients', Scientific Reports, 8 (1), 13345.
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PATIENTEN BLUT MANAGEMENT - PBM

36
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Transfusionstrigger
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Carson, J. L., et al. (2016), 'Clinical Practice Guidelines From the AABB: Red Blood Cell Transfusion Thresholds and Storage', Jama, 316 (19), 2025-35
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Impact of a Patient Blood Management Program and an Outpatient Anemia Management 
Protocol on Red Cell Transfusions in Oncology Inpatients and Outpatients

Irwin Gross et al. The Oncologist 2016;21:327-332

©2016 by AlphaMed Press

Mean RBC units transfused per episode and proportion of patients administered erythropoietin
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Proportion of transfused red blood cells, proportion of single-unit red blood cell transfusions, 
mean pretransfusion hemoglobin, and proportion of infused intravenous iron in the inpatient 

setting. 

Irwin Gross et al. The Oncologist 2016;21:327-332

©2016 by AlphaMed Press



Mean outpatient IV iron infusion dose. 

Irwin Gross et al. The Oncologist 2016;21:327-332

©2016 by AlphaMed Press

Impact of a Patient Blood Management Program and an Outpatient Anemia Management Protocol on Red Cell 
Transfusions in Oncology Inpatients and Outpatients
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Leahy, M. F., et al. (2017),

Improved outcomes and reduced 

costs associated with a health-

system-wide patient blood 

management program: a 

retrospective observational study in 

four major adult tertiary-care 

hospitals, Transfusion, 57 (6), 1347-

58.



67Prof. Dr. H.Link, Supportivtherapie, 22. DGVS-Seminar Onkologische Gastroenterologie, Modul 1, 14.-16. März 2019, Mannheim

PBM in Western Australia

• 605.046 Patienten

• signifikante risikobereinigte Verringerungen der Krankenhaussterblichkeit

(Odds Ratio[OR], 0,72; 95% Konfidenzintervall[CI], 0,67-0,77; p<0,001)

• Reduktion der Verweildauer (Inzidenzratenquote, 0.85; 95% CI, 0,84-0,87; 

p<0,001)

• Reduktion der im Krankenhaus erworbenen Infektionen (OR, 0,79; 95% 

CI, 0,73-0,86; p<0,001)

• Reduktion des akuten Schlaganfalls bei Myokardinfarkt (OR, 0,69; 95%CI, 

0,58-0,82; p<0,001)

Leahy, M. F., et al. (2017), Transfusion, 57 (6), 1347-58.
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Blood use in patients receiving intensive chemotherapy for acute leukemia or hematopoietic stem 
cell transplantation: the impact of a health system–wide patient blood management program

Blood use in patients receiving intensive chemotherapy for acute leukemia or hematopoietic stem cell transplantation: the impact of a health 

system–wide patient blood management program, Volume: 57, Issue: 9, Pages: 2189-2196, First published: 03 July 2017, DOI: (10.1111/trf.14191) 

Leahy, M. F et al. (2017) Transfusion, 57(9), 2189-2196. 

§p < 0.05,
indicating the proportion 

of single‐unit 

transfusions increased 

significantly when 

compared to the 

reference year 

(2010‐2011).
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Blood use in patients receiving intensive chemotherapy for acute leukemia or hematopoietic stem 
cell transplantation: the impact of a health system–wide patient blood management program

Mean number of RBC       and PLT     units transfused per inpatient admission

Blood use in patients receiving intensive chemotherapy for acute leukemia or hematopoietic stem cell transplantation: the impact of a health 

system–wide patient blood management program, Volume: 57, Issue: 9, Pages: 2189-2196, First published: 03 July 2017, DOI: (10.1111/trf.14191) 

*p < 0.05

indicates RBC and 

PLT units 

transfused per 

admission 

decreased 

significantly when 

compared to the 

reference year 

(2010‐2011)

Leahy, M. F et al. (2017) Transfusion, 57(9), 2189-2196. 
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Blood use in patients receiving intensive chemotherapy for acute leukemia or hematopoietic stem 
cell transplantation: the impact of a health system–wide patient blood management program

Blood use in patients receiving intensive chemotherapy for acute leukemia or hematopoietic stem cell transplantation: the impact of a health 

system–wide patient blood management program, Volume: 57, Issue: 9, Pages: 2189-2196, First published: 03 July 2017, DOI: (10.1111/trf.14191) 

Mean number of RBC  and PLT units transfused per day case.

RBC

PLT

*p < 0.05

indicates RBC and 

PLT units transfused 

per admission 

decreased 

significantly when 

compared to the 

reference year 

(2010‐2011).

Leahy, M. F et al. (2017) Transfusion, 57(9), 2189-2196. 



PBM ist ein interdisziplinärer und multimodaler Ansatz

PBM bezieht in der prä-, intra-, und posttherapeutsichen Phase verschiedene Bereiche und medizinische Disziplinen ein

ambulanter Patient stationärer Patient
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Beurteilung von Hb, 

Eisenstatus (TSAT), 

Serumferritin (SF)

und CRP

zu Beginn und vor 

jedem 

Chemotherapiezyklus

Monitoring des Hb- und Eisenstatus - Aufrechterhaltung des Hb-Zielniveaus mit minimaler Behandlung

Hb 8-10 g/dL

Hb 10-11 g/dL

schneller Hb-Anstieg erforderlich? EK Transfusion

i.v. Eisen

absoluter ID

(SF <100 ng/mL)

kein ID oder FID

(TSAT√ and SF√)

ESA (bei Chemo)

funktioneller ID

(TSAT <20%, SF√)

ESA (bei Chemo)

+ i.v. Eisen 1000 mg

ergänzen

ESA (bei Chemo)

wenn

Hb noch <10 g/dL

ergänzen

i.v. Eisen wenn ID

im follow up

Hb <7-8 g/dL

Vitamin B12 oder Folsäure Mangel?

(B12 oder Folsäure Serumwerte niedrig)
B12 oder Folsäure

i.v. Eisen 1000 mg

B12 oder Folsäure

sonstige Ursachen der Anämie (nicht CIA)?

ID?

(TSAT <20% oder SF <100 ng/mL)

Vitamin B12 oder Folsäure Mangel?

(B12 oder Folsäure Serumwerte niedrig)

Ursache behandeln

Aapro M., Beguin Y., Bokemeyer C., Dicato M., Gascón P., Glaspy J., Hofmann A., Link, H., Littlewood T., Ludwig H., Osterborg A, Pronzato P., Santini V., Schrijvers

D., Stauder R., Jordan K., Herrstedt J., Esmo Guidelines Committee Ann Oncol, 29 (Supplement_4), iv96-iv110. 

Management der Anämie und des Eisenmangels bei Patienten mit Krebs: 

ESMO Clinical Practice Guidelines



WHO. World Health Organization - Global Forum for Blood Safety: Patient 
Blood Management - Concept paper, Available from: 
http://www.who.int/bloodsafety/events/gfbs_01_pbm_concept_paper.pdf, 
2011, (last access 11/07/2016). 


