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Obijectives

Recognition of anemia in preoperative
cardiac patients

Understand the various types of anemia

Discuss treatment for patients who are
anemic or iron deficient undergoing
heart surgery including Next-Gen
Options



QUESTIONS TO
BE ANSWERED

Cardiac surgery

accounts for 15-20%
of all perioperative
blood transfusions

 Why is iron deficiency with or without anemia

important in cardiac surgery?

* What is the current therapy for iron deficiency and

ID anemia in cardiac surgery??
* How can successful treatment be promoted?

* What is on the horizon in the treatment of ID and

ID anemia in cardiac surgery?



SABM/STS FOUR PILLARS OF PBM

Interdisciplinary
Blood Conservation
Modalities

Managing
Anemia

Optimizing Patient-Centered
Coagulation Decision Making




Primary Care? Only pre-op
Admitting Physician? Only pre-op

Interdisciplinary

Blood Managing

Conservation Anemia Anesthesiologist? Only intra-op

Modalities

Intensivist/Hospitalist? Only post-op

IMPROVED
PATIENT
OUTCOMES

Patient-

Optimizing Centered
Coagulation Decision
Making

So....whose
roleis it to
manage
anemiain a
heart patient
in the US?

Pre-op Intra-op

PBM spans the full spectrum of care and is to be practiced long before
admission, surgery or any need for transfusion other than immediate and
overwhelming blood loss. The surgeon is in the best position to do so.



Does the severity
of preoperative
anemia or blood
transfusion have a
stronger impact
on long-term

survival after
cardiac surgery?

von Heymann et al.
J Thorac Cardiovasc Surg
2016;152(5):1412-20

Kaplan-Meier curves depicting long-term survival of patients depending on

anemia and/or transfusion.
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Preoperative anemia has been shown to impact

Years
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long-term survival in CTS patients

CTS, cardio-thoracic surgery.
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INCIDENCE AND IMPACT OF A SINGLE-UNIT RED BLOOD CELL
TRANSFUSION: ANALYSIS OF THE SOCIETY OF THORACIC
SURGEONS DATABASE 2010-2019

Girardi et al. Ann Thorac Surg 2023;115:1035-42
« 10 years

* |Isolated CABG and AVR

« 2,151,430 encounters

» 847,442 received transfusions
« 1,303,988 received 0 units
» 206,555 received 1 unit

TABLE 4 Qutcomes of Propensity-Matched Cohort
Variable

No RBCs

(n % 206,555)
Operative mortality 2058 (1.0)
Stroke 2492 (1.2)
Sternal wound infection 1070 (0.5)
Prolonged ventilation 6990 (3.4)
New hemodialysis 1816 (0.9)
Reoperation for bleeding 1064 (0.5)

Propensity matching of 206,555 pairs for comparison

1 Unit of RBCs
( n % 206,555)
2990 (1.4)
3458 (1.7)
1343 (0.7)
13,305 (6.4)
3703 (1.8)
2685 (1.3)

P Value
<.001
<.001
<.001
<.001
<.001
<.001

annalsthoracicsurgery.org
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All Cardiac Surgical Patients

Management of Preoperative Iron
Deficiency in Cardiac Surgery

Corwin HL, Shander A, Spiess B, Munoz M
, Faroni D, Calcaterra D, Welsby |,
Ozawa S, Arnofsky, A Goldweit RS,

Tibi P, Ann Thor Surg 2022;113:316-323

In the US, high-risk groups for anemia include:?

The elderly
Reproductive-age & pregnant women
Hispanic and non-Hispanic black Americans

Non-Fe
Deficient
Anemia

Non-Anemic
Fe-Deficient Non-Fe Deficient

Anemia
(IDA)

Fe Deficient Non-Anemi

All Cardiac Surgical Patients



Management of
Perioperative Iron
Deficiency in
Cardiac Surgery

Corwin HL, Shander A, Spiess B, Munoz
M, Faroni D, Calcaterra D, Welsby |,

Ozawa S, Arnofsky, A Goldweit RS, Tibi P
Ann Thor Surg
2022;113:316—-23

evaluated for ID, whether or not anemia is present

preoperative ID (with or wit
parenteral iron

with preoperative anemia on a case-by-case basis

ESA, erythropoietin stimulating agent; ID, iron deficiency; TIBC, total iron-binding capacity.



Intravenous Iron in Heart Failure Patients With Iron Deficiency: A

Meta-Analysis of Randomized Controlled Trials
https://doi.org/10.1111/jebm.70057

For HF patients with ID, intravenous iron therapy can decrease the risk of hospitalization for HF, CV
death and improve their exercise capacity. Patients with ischemic cardiomyopathy or with TSAT <20%
may derive greater benefit from intravenous iron therapy

Risk Ratio Risk Ratio
Study or Subgroup log[Risk Ratio] SE Weight 1IV. Random. 95% ClI IV, Random,. 95% ClI
Anker 2018 IPD -0.634 0244 6.0% 0.53[0.33,0.86] — -~
Ponikowski 2020(AFFIRM-AHF ) -0.236 0.124 20.6% 0.79[0.62, 1.01] — =
Kalra 2022 (IRONMAN) -0.198 0.111 24.8% 0.82[0.66, 1.02] - |
Mentz 2023 (HEART-FID) -0.0834 ( IV iron Control Odds Ratio Odds Ratio
Anker 2025(FAIR-HF2) -0.2231 0_StudyorSubgroup  Events Total Events Total Weight M-H, Random. 95% Cl M-H. Random. 95% Cl
Toblli 2007 0 20 5 20 04% 0.07 [0.00, 1.34] *
Total (95% Cl) Okonko 2008 (FERRIC-HF) 2 24 1 11 05% 0.91[0.07,11.23] * >
Heterogeneity: Tau? = 0.00; Chiz = 4.70, df =4 (P = 0.32 Van 2017 (EFFECT-HF) 11 86 8 86 3.2% 1.43[0.55, 3.75]
Test for overall effect: Z = 3.29 (P = 0.001) Yeo 2018 (PRACTICE-ASIA-HF) 5 24 5 25 1.6% 1.05 [0.26, 4.22]
Anker 2018 IPD 32 504 IViron Control Mean Difference Mean Difference
Edwards 2019 (FEERIC-HF 1) 0 21 1dy or Subgrou al Mea al_Weigh Random. 95% Cl 1V, Random, 95% Cl
Ponikowski 2020(AFFIRM-AHF) 181 558 Toblli 2007 48 56 20 6 57 20 6.6% 54.00([18.98,89.02] —_— =
Dhoot 2020 0 35 Okonko 2008 (FERRIC-HF) 0 0 24 0 0 1 Not estimable
Julio 2020 (MYOCARDIAL-IRON) 0o 27 Anker 2009 (FAIR-HF) 39 7 304 8 10 155 16.4% 31.00[29.24, 32.76] *
Martens 2021 (IRON-CRT) 137 Ponikowski 2015 (CONFIRM-HF ) 14 15 150 -22 15 151 16.2% 36.00 [32.61, 39.39] &
Kalra 2022 (IRONMAN) 198 569 Van 2017 (EFFECT-HF) 0 0 86 0 0 86 Not estimable
Mentz 2023 (HEART-FID) 475 1532 Yeo2018 (PRACTICE-ASIA-HF) 82 125 24 58 76 25 32% 24.00[-34.21,8221]
Anker 2025(FAIR-HF2) 141 558 Edwards 2019 (FEERIC-HF II) 23 75 21 11 67 19  4.9% 12.00[-32.01,56.01]
Dhoot 2020 71 66 35 37 50 35 85% 34.00([6.57,61.43]
Total (95% ClI) 3995 Julio 2020 (MYOCARDIAL-IRON) 2 18 27 12 28 26 13.7% -10.00[-22.73,2.73]
Total events 1046 Ponikowski 2020(AFFIRM-AHF ) 0 0 558 0 0 550 Not estimable
Heterogeneity: Tau? = 0.03; Chi* = 16.37, df = 9 (P = 0.0t Martens 2021 (IRON-CRT) 0o o0 37 0 0 38 Not estimable
Test for overall effect: Z = 2.71 (P = 0.007) Kalra 2022 (IRONMAN) 0 0 569 0 0 568 Not estimable
Mentz 2023 (HEART-FID) 8 60 1532 4 59 1533 16.1%  4.00[-0.21,8.21] &
Anker 2025(FAIR-HF2) 27 91 558 20 85 547 145%  7.00[-3.38, 17.38] A
J Evidence Based Medicine, First published: 14 August 2025, DOI: (10.111. Total (95% ClI) 3945 3764 100.0% 18.99 [7.41, 30.57] : R .

Heterogeneity: Tau? = 212.72; Chi? = 209.96, df = 8 (P < 0.00001); I> = 96% N _* + .
Test for overall effect: Z = 3.21 (P = 0.001) %0 25 . 25 St

Favours [experimental] Favours [control]




STS Recommendations

1. Evaluate all cardiac surgical patients
for iron deficiencies

2. Fulliron studies including Serum Fe,
TIBC, Transferrin Saturation, Serum
Ferritin,& Retic Count

3. Hematology consult in patients
with anemia without iron
deficiency

4. Treat all patients with iron
deficiency regardless of anemia
status

5. Use ESAs in select patients

Guidelines for Assessment and
Treatment of Anemia and Iron
Deficiency in Cardiac Patients

1.Universal assessment of anemia and Iron Deficiency in
ALL cardiac patients if possible.

2. Determination of cause of iron deficiency or anemia

3.Development of treatment plan for patients taking into
account timing/urgency of planned procedure

4. Discussion with patient regarding importance of
treatment to ensure compliance

5. Careful coordination with PBM team or anemia clinic



Oral Iron Supplements

¢ Ferrous Sulfate, Ferrous Gluconate, Ferrous
Fumarate

¢ Maltofer, Accrufer (bound to carbohydrate)
¢ Ferrous Bisglycinate (bound to glycine molecules)

¢ *Sucrosomial iron (Sideral) (iron pyrophosphate
encapsulated in a phospholipid + sucrester matrix)




IV lron
Products

Agent

Sodium ferric
gluconate
(Ferrlecit)

Iron sucrose
(Venofer)

Iron dextran, LMW
(INFeD)

Ferric
carboxymaltose
(Injectafer)

Ferumoxytol
(Feraheme)

Iron isomaltoside
(Monoferric)

*Not required but recommended if patient has history of multiple drug allergies

Test Dose

N*

N*

Y (25 mg prior to
15t dose)

Dosing

125-250 mg/dose

100-500 mg/dose

Multiple doses of
100 mg or single dose of
1000 mg/250 mL NS

750 mg/dose;
max 20 mg/kg per dose

510-1020 mg/dose

1000 mg; max 20 mg/kg
per dose

HD, hemodialysis; 1V, intravenous; LMW, low molecular weight; N, no; NS, normal saline; Y, yes.

Infusion Time

125 mg: 1 hr
250 mg: 24 hrs
Min: 2.1 mg/min

IV push: 2—5 mins
(into HD line)
100-200 mg: 15 mins
300 mg: 1.5 hrs
500 mg: 3.5-4 hrs

100 mg: 50 mg/min

1000 mg: infusion over 1 or
more hours

750 mg: 15 mins

510 mg: 15 mins
1020 mg: 30 mins

1000 mg: 15 mins



The Safety of
Intravenous lron
Preparations

Tomer Avni MD, Amir

Bieber MD, Alon

Grossman MD, MHA, Hefziba
Green MD, Leonard

Leibovici MD and Anat Gafter-
Gvili MD

Mayo Clinic Proceedings
2015;90(1):12-23

103 trials published between 1965-2013 were included

I?=9%)

(RR, 0.45; 95% Cl, 0.29-0.70; I? =0%)

No increased risk of infections and reduced Gl AEs with IV iron

AE, adverse event; Cl, confidence interval; Gl, gastrointestinal; IV, intravenous; RR, risk ratio; SAE, serious adverse event.



Studies on Preoperative Anemia Treatment

Iron Only

No change in Hb
Increased Hb

EPO Only
Increased Hb, decreased

transfusion and/or improved
renal AKI

No difference

EPO + Iron
Increase Hb and/or decreased

transfusions

AKI, acute kidney injury; EPO, erythropoietin; Hb, hemoglobin; PO, prospective observational study; RCT, randomized clinical trial; RO, retrospective observational study.




Clinical Studies using EPO +/- Iron

Weltert et al. 2010 Yoo et al. 20112 Weltert et al. 20153 Spahn et al. 2019
Design Prospective, randomized study Prospective, single-site, single-  Prospective single-blind Single center, randomized, double-
blind randomized study blind, parallel group, controlled
N 320 74 600 484
Population Isolated coronary vessel disease with Pre-op Hgb <12 g/dL (women) Pre-op Hgb <14.5 g/dL Elective cardiac surgery (valve,
Hgb <14.5 g/dL undergoing off-pump and <13 g/dL (men) undergoing cardiac surgery CABG, or combined)
CABG undergoing valvular surgery

Anemia or iron deficiency (ferritin
<100 mcg/L)

Pre-op Baseline Hgb 13 g/dL 9.3 g/dL 12.1 g/dL 12.8 g/dL
Intervention EPO 14,000 U x 2 days pre-op Given day before surgery: Two days before surgery: Given day before surgery:
EPO 8,000 U day of surgery EPO 500 U/kg + iron sucrose EPO 80,000 U + oral iron 40 Ferric carboxymaltose 20 mg/kg IV
EPO 8,000 U x 2 days post-op 200 mg IV mg/day (also given in the EPO 40,000 U SC
placebo arm) Vitamin B12 1 mg SC

Folic acid 5 mg PO

Efficacy Endpoints On POD4, Hgb was 15.5% higher in Total of 86% vs 59% required Total of 17% vs 39% required Tx reduced RBC transfusions from
EPO group which required 0.33 transfusions of RBCs (p=0.009) transfusions of RBCs (p<0.01); median of 1 in the placebo group
units/blood per patient vs 0.76 no difference in patients with to 0 in the tx group (p=0.036); no
units/blood per patient (p=0.008) baseline Hgb >13 g/dL differences in clinical end points

Safety Endpoints No adverse events were recorded No difference in adverse No difference in adverse event  No difference in thromboembolic
related to EPO events or mortality rates or mortality events including stroke, Ml

CABG, coronary artery bypass grafting; EPO, erythropoietin; Hgb, hemoglobin; IV, intravenous; MI, myocardial infarction; PO, per os, orally; POD4, postoperative day 4; RBC, red blood cell; SC, subcutaneous; tx, treatment; U, unit.
1. Weltert L, et al. J Thorac Cardiovasc Surg 2010;139(3):621-627; 2. Yoo YC, et al. Anesthesiology 2011;115(5):929-937; 3. Weltert L, et al. Transfusion 2015; 55(7):1644-1654; 4. Spahn DR, et al. Lancet 2019; 393(10187):2201-2212.



Impact of
Preoperative
Erythropoietin on

Study Y%
H ID RR (95% Cl) Weight
Allogeneic Blood =t
Christodoulakis 2005 —— 0.83 (0.61, 1.12) 5.06
. . D'Ambra 1997 — 0.63 (0.43, 0.91) 478
Dardashti 2014 e 1.38 (0.88, 2.14) 4.55
Transfusions in = e
Dousias 2003 . 0.11 (0.01, 1.82) 0.52
Dousias 2005 : 0.13 (0.01, 2.34) 0.51
> 4 A Faris 1996 = 0.39 (0.26, 0.60) 4.66
ureica at|e nts oo 1} oMgiper oee]  waa
° Gaston 2006 : 1.00 (0.07, 15.12)  0.57
Haljan 2009 : 0.17 (0.02, 1.60) 0.79
Heiss 1996 —— 1.32 (0.55, 3.20) 2.90
Res u |tS F ro m a Kettelhack 1998 | ——— 1.20 (0.67,2.16)  3.97
Kim 2013 — 1.05 (0.66, 1.68) 4.45
Kosmadakis 2003 —= | 0.37 (0.22, 0.62) a.21
. ° Luchette 2012 | — 1.22 (0.88, 1.70) 4.97
m Na 2011 —t | 0.38 (0.21, 0.68) 3.99
yS e a I C EVI ew Norager 2006 -:—‘— 1.13 (0.49, 2.61) 3.03
Podesta 2000 ' 0.04 (0.01, 0.27) 1.02
. Quist 1999 —] 0.64 (0.38, 1.08) 4.23
Scott 2022 - 0.79 (0.58, 1.08) 5.03
and Meta-analysis L
Tsuji 1995 ; 0.33 (0.02, 6.65) 0.48
Weber 2005 - ! 0.24 (0.17, 0.34) 4.95
Weltert 2010 — 0.43 (0.28, 0.64) 4.66
Weltert 2015 —_ 0.44 (0.33, 0.58) 5.11
Wurnig 2001 — 0.60 (0.42, 0.86) a.88
Ch o et a/ Yoo 2011 —_ 0.69 (0.51, 0.92) 5.08
. Overall (I-squared = 79.0%, p = 0.000) Q 0.59 (0.47, 0.73) 100.00
A nesth An a/g NOTE: Weights are from random effects analysis :
_00'557 Favors EPO 1 Favors Placebo 1éo

2019:128(5):981-92

“preoperative erythropoietin is not only a viable agent for reducing perioperative transfusion
requirements, but it may also be time to reconsider its routine use as a tool for preoperative
optimization, particularly for procedures associated with high incidence of blood product
administration such as cardiac and orthopedic surgeries.”

EPO, erythropoietin; Cl, confidence interval.
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“Clinic for Anesthesia, Intermediate Care. Prehospital Emergency Medicine and Pain Therapy, University
Hospital Basel, Basel, Switzerland

'Regional Blood Transfusion Service, Swiss Red Cross, Basel, and Department of Hematology, University
Hospital Basel. Basel, Switzerland

Patient Blood Management

= ORIGINAL CLINICAL RESEARCH REPORT
Preoperative Anemia and Postoperative Outcomes
¥ in Cardiac Surgery: A Mediation Analysis Evaluating
Intraoperative Transfusion Exposures

Matthew A. Warner, MD,* Andrew C. Hanson, MS,t Phillip J. Schulte, PhD,{ Juan Ripoll Sanz, MD,*
Mark M. Smith, MD,* Marissa L. Kauss, MD,* Juan A. Crestanello, MD,F and Daryl J. Kor, MD*
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Studies on Sucrosomial® Iron
Selected studies on the effectiveness of Sucrosomial iron compared to iron IV

Journal

Article

Results

Support Care Cancer
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Studies on Sucrosomial® Iron

* Selected studies on the effectiveness of Sucrosomial iron compared to iron IV

Journal Article Results
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Sucrosomial® Iron by the European Association for Cardio-Thoracic Surgery as a
pre-op solution for anemic patients to avoid RBCT
l1a(B) level)

Recommendation Table 3. Recommendations for preoperative management of patients
with anaemia
Recommendations Class? Reft

- . . It is recommended to investigate newly diagnosed patients (156, 157,
European Association For Cardio-Thoracic Surgery

with anaemia to determine the aetiology and initiate causal

treatment.

2024 EACTS,EACTAIC G-uide‘_ines On patient blOOd Oral iron supplementation with a Sucrosomial fermulation
management in adult cardiac surgery in e et et 5 o 120 s
COllaborati[}n with EBCP a less than 130 g/L) to improve erythropoiesis and reduce

postoperative transfusions if the time frame allows it.

Flllp P A CESSElman ’m » Marcus D Lance E‘ b Aamer AhmEd » A“CE Ascari ] Intravenous iron supplementation prior to cardiac surger\r‘

Juan Blanco-Morillo, Daniel Bolliger , Maroua Eid , Gabor Erdoes, should be considered in iron-depleted patients with anagmi®\
i les: Hb | h g les: Hb | hi

Renard Gerhardus Haumann , Anders Jeppsson ... Show more (females: Hb less than 120 g/L; males: Hb less than 130

(171-175)

improve  erythropoiesis and  reduce

P‘uth{]r NOtES transfusions when the time frame of the@ does not

allow the use of oral iron supplementation.

European Journal of Cardio-Thoracic Surgery, ezae352, __ Y .2
Erythropoietin supplementation i ditidn to iron should be lla

httpSfllfIIdOIO rglelUQBfE]CtSfezaefrEE considered to improve @;‘is and reduce

Puhlished: lU Dctober 2024 Article hi!tﬂr}f v postoperative transfusions in agaemic patients when rapid Hb

increase is required

2
Precperative ogyte transfusion is not routinely

(173, 175-
183)

recommw o tgeat anaemic patients.

EPO: el opoietin; Hb: haemoglobin.
®Clas! mmendation.

& Level'af evidence.
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Sucrosomial® Iron PBM Guidance of the World Health Organization as for

CHF & Diabetes

Guidance on implementing
patient blood management
to improve global blood health

status @

World Health
Organization

+ Chronic kidney disease (CKD)*

« (ardiovascular disease (CVD) and
diabetes

« Upper digestive system diseases®

« Inflammatory bowel disease (IBD)*

0f 700 million patients with CKD, 100 million
or more are likely to have anaemia (prevalence
estimates for anaemia range between 14% and
64%) (375-319).

Among the 420 million patients with CVD (327)
and the 476 million patients with diabetes (322),
anaemia is common. Its prevalence in the subset
of CVD patients with chronic heart failure (CHF)

is approximately 26 million worldwide (323). It
occurs in approximately 30% of stable and 50% of
hospitalized CHF patients (324). In addition, 50%
of CHF patients with or without anaemia have
1D (325). The overall prevalence of anaemia in
people with type 2 diabetes is estimated at 30%
(326). Anaemia as a comorbidity of CHF and
diabetes affects at least 170 million people.

Anaemia and ID in upper gastrointestinal
disease is common but prevalence varies widely
pending on the population and the spedfic
condition. Thus, regional epidemiological data are

needed to obtain accurate estimates. Anaemia
and ID results from bleeding, malabsorption and
inflammation. Studies suggest that anaemia

in people with upper digestive system disease
may be more prevalent than in those with lower
digestive disease, suggesting it is a significant
contributor to overall prevalence of anaemia
(332).

Bariatric surgery for obesity and major
oncological surgery on the upper gastrointestinal
tract interferes with iron absorption and is a
frequent iatrogenic cause of 1D involving the
upper digestive system.

Anaemia and ID is highly prevalent in people
with IBD, but the precise figure remains
unknown. Estimates vary widely from 36—90%
(334).

Anaemia in people with non-dialysis-dependent CKD remains
vastly undemrecognized. Less than 20% receive anaemia
treatment even though anaemia of CKD is highly responsive

to iron, ESAs or both, as well as recently introduced hypoxia-
inducible factor prolyl hydroxylase (HIF-PH) inhibitors. PBM
would significantly improve blood health, productivity and
quality of life in this population as well as reducing transfusion
dependency (320).

Anaemia in these populations remains underrecognized
and undertreated (317, 327-329). Data from randomized
controlled trials show that treatment of ID in CHF patients
improves quality of life and exercise capacity, and decreases
cardiovascular morbidity and hospitalization (330).

Oral sucrosomial iron may provide a less expensive alternative
to intravenous (IV) iron therapy (337). However, more studies
are needed to demonstrate that oral sucrosomial iron is an
effective alternative to IV iron in patients with non-anaemic
1D and CHE.

Gastrointestinal causes should be considered a possibility
in any patient with anaemia. The most common cause

is ID. Recognition and treatment will decrease the risk

that a transfusion will be administered and mitigate the
consequences of ID. A structured approach to diagnosis and
management often identifies comorbidities such as peptic
ulcer disease (particularly detection and eradication of
Helicobacter pylori infection), coeliac disease, erosive gastritis,
oesophagitis, liver disease, etc., which when identified and
treated improve health status beyond blood health alone
(333).

A structured approach to managing iron absorption after
surgery to the upper gastrointestinal system will reduce the
incidence of postoperative anaemia in these patients.

Iron therapy has been associated with significant benefits in
patients with IBD and IDA, in terms of both disease progression
and health care resource utilization (335).



Other Next Generation Therapies

¢ Hepcidin Modulators-Lexaptepid-hepcidin
antagonists to lower hepcidin levels and improve
iIron availability

¢ Anti-hepcidin Monoclonal Antibodies

¢ Gene Therapy- Zinteglo-modifies a patient’s own
blood stem cells to treat thalassemias

¢ Erythrocyte maturation agents- Reblozy!



PATIENT BLOOD MANAGEMENT
Preoperative anemia

management and hemoglobin
(Hgb) optimization.

AT-RISK PATIENT POPULATIONS:

Hgb<13 g/dL (male or female), weight <65kg, female
gender, complex or revision surgery, renal disease,
ani-platelet and/or anti-coagulant therapy, hematologic
conditions (e.g. Thalassemia), “No Blood"ftransfusion
refusal.

IDEAL TIMELINE FOR ASSESSMENT:
Ideally at surgical INTAKE, at time of acceptance for
surgery; at least 30 days pre-op.

POINTS OF EMPHASIS:
Patient Blood Management strategies (including

Anemia Management and Hgb Optimization) should be
individualized to patient condition and risks of surgical

procedure. |deal pre-op Hgb targets may need to be
adjusted for:

* Renal disease (e.g.: max Hgb 12g/1)

= Patients declining transfusion “No Blood"

* Patients with preexisting arterial-venous thrombotic
events should be monitored closely

Oral Therapy:

Choice of oral iron agent should

consider degree of iron deficiency, drug interactions,
likelihood of compliance with therapy, likelihood of
iron/Hgb correction by surgery date

ESA (erythropoietin-alpha)Therapy:
= Requires iron repletion or concurrent iron therapy
= Requires consideration of risk/benefit balance

Standard ESA Dosing:

» 5001U/Kg given SC weekly to target Hgb
Ex: 20,000-40,0001U SC given on day 21, 14, and
day 7 pre-op, and then day of surgery.

* Urgent case: 300 |U/kg pre-op daily x10, day of
surgery, then daily x4 post-op

* CHECK Hgb after every 2 doses to monitor
effect and avoid exceeding safe Hgb targets

THAN 10 gidL Heb 10-13 g/dL THAN 13 glal.
mywnzﬁm INVESTIGATE CAUSE: Blood loss (e.g.: GI, menstrual, mnsmemeg:m
clective edure epistaxis), anti-coagulant status, renal/hepatic failure, alective s
Notty appropriats. bbbl b Sl e il Consider further
hysician for physician far investigation/treatment of underlying cause, Hab cptimization
pamee if able. Testing: CBC, Retic Count, Ferritin®, Creatinine, e
investigation Iron Panel (Serum Iron/TIBC). eparing ey
. * Cansider patential for false elevation with inflammation.

MICROCYTIC NORMOCYTIC

(MCV <80 fL) (MCV 80-100 FL) (MCV =105 FL)
CONSIDER: Iron deficiency, CONSIDER: Anemia of chronic CONSIDER: Hepatic disease (fatty
Thalassemia, chronic disease, disease, cancer, marrow problem,

sideroblastic anemia

b, 4

CHECK: Serum Ferritin®, Iron Panel®
(Serum Iron, TIBC, T-Sat), CRP

Iron Probable Iron

Deficient Deficient

Dignity Health.
c%, gnity

Yavapai Regional Medical Center



“Virtual” Center with Real Results!




Evaluation
for
Readiness
Begins with
Initial
Consult

<

Preoperative Virtual Anemia Center
Elective patients scheduled for Orthopedic Surgery

Surgeon’s Office
Surgeon reviews patient’s most recent labs to identify
current or pre-existing anemia (HGB <13)
If evidence of anemia exists, surgeon has phone consult with
PBM Department

Direct patient to DHYRMC lab for

appropriate studies of iron,
transferrin,

ferritin, retic count etc. (per
Algorithm)

Surgeon prescribes
appropriate treatment

*PBM Assistant will ensure
Infusion Center’s receipt of:
patient’s demographics/face sheet,
insurance info,
labs (CBC, iron saturation,
iron level, TIBC and ferritin),
Order
& MD notes
(e.g. regarding prior
intolerance of oral iron)

Coordinate surgery date with surgeon
based on progress/results

PBM Department

Contacts patient to review benefits of
correcting anemia prior to surgery
& coordinates with surgeon for lab panel
Rx
to fully assess anemia

Explore methods to correct anemia prior
to
surgery & determine urgency of surgery
in consult with Ortho surgeon

PBM to communicate with
DH YRMC Infusion Center to confirm
necessary documentation received
to obtain insurance coverage for
recommended treatment *

After PBM communicates
MD’s treatment plan to patient,
IVT coordinates appt.w/patient
(EX: EPO/IV Iron protocol 3 wks. prior
to surgery)

Has/Will patient achieve target HGB?
(PBM will maintain record of
pre and post-treatment Hgb)

P




Multiple Education Strategies Developed

* Presentations targeting high opportunity areas to physician and nursing groups

* Presentations to the community at public libraries, assisted living and retirement facilities explaining patient’s role in and

benefits of PBM e.g. “Doctors & Donuts”
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YRMC-Your Destination for Cardiac Care
and Blood Management

PROGRAM SCHEDULE - October 17, 2019

5:00 p.m.
6:00 p.m.

6:05 p.m.

6:15 p.m.

6:25 p.m.

6:35 p.m.

6:50 p.m.

7:00 p.m.

715 pm.

8:00 p.m.

Heavy hors doeuvres and light desserts

Welcome and Introduction
Elizabeth Black, Data Manager, Patient Blood Management,
Yavapai Regional Medical Center, Prescott, Arizona

YRMC, A Destination for Hearts and Blood Management
John Amos, BS, MSM, President and Chief Executive Officer,
Yavapai Regional Medical Center, Prescott, Arizona

Launching YRMC Cardiology — A Journey to Better
Outcomes for You

George Rizk, MD, Invasive Cardiovascular Medicine,
YRMC PhysicianCare, Prescott, Arizona

The Beat Goes On
Nisha Tung-Takher, MD, Cardiac Electrophysiologist,
YRMC PhysicianCare, Prescoft, Arizona

Mending Hearts With Less Invasive Interventions
Soundos Moualla, MD, FACC, FSCAI, Structural and
Interventional Cardiologist, YRMC PhysicianCare

Gwen Rhodes, RN, Patient Navigator,
Yavapai Regional Medical Center, Prescott, Arizona

Patient Blood Management at YRMC — Together We Are
Doing Great Things

Elizabeth Black, Data Manager, Patient Blood Management,
Yavapai Regional Medical Center, Prescott, Arizona

Patient Blood Management — YRMC and Beyond
Pierre Tibi, MD, FACS, Medical Director, Patient Blood
Management and the James Family Heart Center,
Yavapai Regional Medical Center, Prescott, Arizona
Ask the Experts — Panel Discussion

Pierre Tibi, MD, FACS

Elizabeth Black

Dale Black

Soundos Moualla, MD, FACC, FSCAI

Gwen Rhodes, RN

George Rizk, MD

Nisha Tung-Takher, MD

Program adjourns

82 Dignity Health.

‘DC’ Yavapai Regional Mecical Center

A Doctors & Donuts presentation

Patient Blood
Management

Please join us and learn about:

How you benefit from Patient Blood Management (PBM)
in surgery. Presented by Pierre Tibi, MD, Cardiothoracic
Surgeon, The James Family Heart Center

¢ What causes anemia? Are you anemic and why does it
matter? Presented by Gwen Rhodes, RN, ICU Registered
Nurse Educator

* How to optimize your blood health before surgery
and what Enhanced Recovery After Surgery (ERAS)
means for you. Presented by Lauren Mills, NP,
Pre-admission Testing

Followed by a Q&A with presenters

Thursday, November 9,
10:30-11:30 a.m.

The Center on Rosser,
1280 E. Rosser Street
Prescott

Formerly the Adult Center

of Prescott

Seating is limited.
Please reserve a seat by
calling (928) 771-5109
or email eblack@yrmc.org




Anemia is @ modifiable risk factor

All efforts to address pre-operative anemia and iron deficiency should be

made to avoid transfusions (preferably several weeks before surgery,
nevertheless, can be instituted 1-2 days prior to surgery)

SUMMARY

Even one transfusion may be detrimental in cardiac surgery

Pre-operative anemia can be safely treated with iron +/- ESAs

Algorithms and Virtual Anemia Clinics facilitate treatment of anemia in
surgical patients

EPO, erythropoietin; ESA, erythropoietin stimulating agent; IV, intravenous; PO, per os, orally.






