Quali sono i pazienti che beneficiano maggiormente di un programma PBM?
Analisi dei trial clinici

A. Bontadini
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Anemia preoperatoria in studi osservazionali

Tipo di Chirurgia Prevalenza di pazienti anemici
(%)

Non cardiaca 30-42
Ortopedica 10-19
Colon-retto 40-47
Vascolare 47

Cardiaca 25-36

Chirurgia Ortopedica

_ Interventi per artroprotesi
N.

USA 929.000
Francia 250.000
Italia 160.000



Patient blood management in orthopaedic surgery:
a four-year follow-up of transfusion requirements and blood loss from
2008 to 2011 at the Balgrist University Hospital in Zurich, Switzerland

Table II1 - Transfusion of patients anagmic Of NON-ANASMIc

immediately pre-operatively.

Year  Surgery Transfusion in Transfusion im 1]

nO-ATE e anaemic patient

patients (%) (%)
2008 Hip 14.7 G0 <10 D]
2009 Hip 10.2 383 <10 DN
2000 Hip 14.9 49.7 <) 0D
2ol Hip 15.5 399 <11 DD
2008 Knee 13.3 536 <0 0D
2009 Enee 34 408 <0 00
2000 Emnee 62 239 <10 D]
o1l Enee 55 L <0 0N
2008 Sping 13.8 538 <) 00
2009 Spine a8 A6 <11 DD
2000 Spine 10.9 397 SR |
o1l Spine [ 256 e LA

~

Tuttavia, negli interventi di artroprotesi dell’anca e del ginocchio nessun
miglioramento degli indici trasfusionali di piastrine e plasma

Accettazione di trigger trasfusionali restrittivi (Hb 10 gr/dl == Hb 8 gr/dl)



Patient Blood Management is Associated With a Substantial
Reduction of Red Blood Cell Utilization and Safe for
Patient’s Outcome

Patrick Meybohm, MD,* Eva Herrmann, PhD,} Andrea U. Steinbicker, MD, MPIL} Maria Wittmann, MD,§
Matthias Gruenewald, MD,Y Dania Fischer, MD.* Georg Baumgarten, MD,§ Jochen Renner, MD,Y]
Hugo K. Van Aken, MD, PhD, FRCA, FANZCA,I Christian F. Weber, MD,* Markus M. Mueller, MD,|| . . _
Christof Geisen, MD, || Julia Rey, PhD,| Dimitra Bon, MS,t Gudrun Hintereder, MD, MM Sm-g 2[" 6’-264' 2{‘}3 21 1 :.
Suma Choorapoikayil, PhD,* Johannes Oldenburg, MD, 11 Christian Brockmann, MD, 1}
Raoul G. Geissler, MD,$§ Erhard Seifried, MD,|| and Kai Zacharowski, MD, PhD, FRCA*,
the PBM-study Collaborators

Studio tedesco prospettico, multicentrico (n.4 Ospedali) .
Dal luglio 2012 al giugno 2015.

TABLE 1. Patient Characteristics of the Two Cohorts

Variable Pre-PBM (n—54,513) PBM (n-75206) Endpoint primari:
Age (yrs)® 55.740.8 556408 * mortalita ospedaliera
Male sex (%) 516 51.7 : : :
Hemoglobin (/dL) . mfarto.del mlc?cardlo
First value afler admission® 12.940.2 / 81.6 12.940.1 / 0.8 * stroke ischemico
Aetermaned (%) . ..
Lasi value before discharge® 113401 / 66.9 11,2401 / 68.2 * insufficienza renale
fdetermined (%) e polmonite
ublypes of surgery’ .
Meurosurgery 7135 QRRH * sepsl
Oiorhinolanymeolopy 9257 11,701
Thoracic 1951 2600 _ _
Cardiac 5630 To04 Endpoint secondari:
Vascular 4377 5823 . ) dimicc
Vincoral s codocrinc 0154 11640 Hb pre e. p'ost dimissione
Urology 4791 T243 * Periodo di ricovero
Gynccology 4029 5174 o/ A S :
Olatetric 4145 5308 * %di pa2|e.nt| t.rajsfu5|
Oral and maxillofacial 2361 3105  Numero di unita trasfuse per
Tranma/Orthopedic 12,633 16,298 .
Oihers 2844 IR0 paziente




Patient Blood Management is Associated With a Substantial
Reduction of Red Blood Cell Utilization and Safe for
Patient’s Outcome
(Ann Surg 20016;264:203-211)

TABLE 4. Primary Endpoint and RBC Utilization at Average in All Four Centers— Subgroups of Surgery

Primary Percentage of Patienis Units Per Patient — No. Mean 1+
Compaosite End point Transfosed — % (moJtotal no.) Stamndard Error
Type of Pre-PEM - PFEM — OR % Relative % Relative
Surgery % % Mantel-Haenszel Pre-PEM PBM Changes Pre-FEM PEM Changes
Meurnsurgery LR L] 5% 15 (095—-1.17) 154 14.5 —f.l 0LBEE0.04 0.754H0.04 —14.2
Ciorhinolaryngology 9400 954 100 (09— 1.0 122 12.1 —-1.7 1 90023 174023 —B4
Tharacic 2637 2575 (LR (LRG—1.13) 452 43149 —27 T3S GhIEH0.2H —138
Cardiac 17.01 165t (.56 (OLET-1.005) G5 511 —155 465046 6EH046G —2hg
Vascular 1910 1626 OLE2 (OL74-0.91) A1 359 — 15 400053 1. TTH052 —23.0
Visceral and 1165 11.23 0,94 (0LRT—1.03) 224 20K 1.2 2504016 2004016 125
enlocrine
Urelexry 627 a0l 0.5 (077 1.05) 6.7 138 172 1154002 100012 124
Gynecology 085 LR 1.05 {((L6R—1.62) 53 54 0.5 0324007 0284007 134
Ohstedne 0.31 013 057 (0.25-1.28) 27 22 18.7 0102003 0094003 11.9
Oral and 1.89 1.58 078 {0521, 18) 5.0 4.4 —124 0378009 02240009 —374
riaxillolacial
Tranmma 577 .81 099 (0901, 110) 19.3 17.5 -9.0 464006 1244016 —155
Crthopedic
Cihers d.dl 5.31 1T {093-1.47) [[{N] 16.1 —i.1 1. 264027 1.27-H0.26 0.7

In questo studio: il PBM non é peggiorativo, la sua implementazione conduce ad una
sostanziale e significativa riduzione dei globuli rossi in pazienti afferenti a differenti
chirurgie specialistiche
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Multimodal Patient Blood Management Program Based on a
Three-pillar Strategy

A Systematic Review and Meta-analysis

Friederike C. Althoff,* Holger Neb, MD,* Eva Herrmann, PhD,| Kevin M. Trentino, Lee Vernich, §
Christoph Fiillenbach, PhD,” John Freedman, MD,Y Jonathan H. Waters, MD,|| Shannon Farmer, MD,"* 1
Michael . Leahy, MD, 1} Kai Zacharowski, MD, PhD,* Patrick Meybohm, MD,* and Suma Choorapoikayil, PhD*

Annals of Surgery « Volume 269, Number 5, May 2019

Chirurgia Ortopedica, cardiaca, vascolare, generale.
N. di pazienti esposti alla trasfusione N. di unita trasfuse per paziente

Number of patients exposed to allogenic RBC . . ]
umber ol patients exposed (o alogenic Number of units of allogeneic RBC per patient

FEM Control (pre-FBM) Risk Ratio Risk Ratio
Study or Subgroup _ Events  Total  Events  Total Weight M-H, Random, $5% CI M-H, Random, 95% CI
Orthopedic surgery .
; . | PEM Cantrol (pre-PEM) Mean Difference Mean Difference
Sa-Osmann 2014 3z 190 23 127 3.0% 0.74 [0.47, 1.16] —
Rineau 2016 H 24 184 11% .21 [0.08, 0.54] ?;:J:Iur snﬁfnmm Mean SO Total Mean  SD  Total Welaht IV, Random. 95% €I IV, Random, 95% CI
Kopanidis 2016 6 10 me L% 0.60 1.59] —_— T opedic surgery
Loftus 2016 771 1753 5987 5.8% .56 (0052, 611 - sovosminn 261 B b 11 190 061 L& 127 46X -0.25 [-0.57,0.07] —
Halt 2016 14 325 1814 2.5% ©.08 [0.05, 0.13] —_— Kopanidis 2016 316 2.04 100 EI_J: 1 100 4% 111 [066, 1.56] —_—
Freedman 2008 200 266 1083 53% 0.73 [0.62, 0.86] - Frasdman 2004 0324 DE3 1127 051 M 1088 67K -
Ma 2014 3 12 37 o 0.28 (.09, 0.91] — Ma 2014 0.24 0.3 33 08l 28 weooaam
Morais 2014 a as 347 0.2% 0,03 [0.00, 0.40] 4——————— Theusinger 2014 034 125 6721 O6E 68 2150 67X -
Albinarrate 2015 81 111 271 47 0.55 - Meybohm 2016 124 016 16298 146 016 12633 6.9%
Frew 2016 9 107 717 Lsx @15 _ Leahy 2017 016 075 11942 027 102 10304  6.5% -0.11(-0.13,-0.00] -
Theusinger 2014 56 1 2150 5% 0.49 - Subtotal (95% €I 36411 26440 38.3% -0.18 [-0.26, -0.08] *
Meybohm 2016 2852 2407 12633 59% 0,92 (0,67, 0.96] }_in‘.erug!rei'.\r Taw® = 0.01; Chi* = 125.65, _d'- P < 0.00001); F = 95%
Leahy 2014 63 96 2669 4.0% 0.75 [0.55, 1.02] — st for overall elfect 2 = 4.14 (P < 0.0001)
Subtotal (95% CI} 28135 ALT% 0.45 [0.35, 0.59] >
Total events 692 5166 Cardiac surgery
Heterogensity: Tau? = 0.16; Chi* = 280,05, of = 12 (P < 0.00001); FF = 96% Frasdman 2008 L16 2.03 75 201 27 74 25, -0.45] e —
Testfi rall effect: 2 = 5.87 (P < 0.00001} Bravig 2000 053 182 478 143 308 530 1.21, -0.56] —_—
ot for e e B Gross 2015 061 157 2275 128 234 387 a1, -0.43] —_—
Cardiac surger Meybohm 2016 I6E 046 7904 465 046 5630 29, -0.95]
Freedman 2008 s 275 165 274 53% 0.72 [0.61. 0.85] - Leahy 2017 085 215 1431 146 367 1096 -0.81 [-1.05, -0.57] —_—
Brevig 2009 86 479 228 530 48 0.42 [0.34, 0.52) - Subtotal (95% CIy 12364 7917  26.1% -0.87 [-1.00, -0.74] -
Leahy 2014 34 266 &l 205 3.6% 0.47 [0.32, 0.67] _ Heterogeneity: Tau’ = 0.01; Chi’ = 5.02, df = 4 (P = 0.09); I' = 50%
Gross 2015 473 2275 152 387 5% 0.53 [0.46, 0.61] - Test for overall effect Z = 12,91 (F < 0.00001)
Moskowitz 2010 62 586 249 586 4.5% ©.25 [0.19, 0.32] -
Meybohm 2016 3837 904 3378 5630  6.0% 0.81 [0.78, 0.83] - Vascular surgery
Subtotal (95% CI} 11785 7roz 29.7% 0.50 [0.36, 0.70] - Freadman 2008 175 3.82 232 21z 439 287 2.0%  -0.37[-1.08,0.34] I
Total evants 4611 4254 Meybohm 2016 3.77 052 5823 49 053 4377 68K -113[-1.15 -111] -
Heterogeneity: Tau? = 0.17; Chi = 156.24, of = 5 (P < 0,00001); I = 7% Leahy 2017 038 151 1870 077 243 1760  64% -0.30[-0.52, -0.26]
Test for ovarall affact: Z = 4,00 (P < 0,0001) Subtotal (95% €1 7825 6424  152% -0.66 [-1.28, -0.04]
Heterageneity: Tau® = 0.27; Chi* = 121.12, df = 2 (F < D.00001); F = 58%
v Test for overall effect 2 = 2.08 (P = 0.04)
Freedman 2008 105 232 143 287 5.1% 0,91 (0,76, 1.09] |
Leahy 2014 17 406 20 47 2.0% ©.99 [0.52, 1.86) e General sur‘ger '
Meaybohm 2016 2118 5823 1731 4377 5.0% 0.52 [0.63, 0.87] Meybohm 2016 209 016 13684 238 006 9164 65% -0.30[-0.30, -0.30]
Subtotal (95% CI) 6461 5135 13.1% 092 [0.85, 0.96] Laahy 2017 031 158 5437 048 217 4512 6.7% -0.18 [-0.26, -0.10] -
Total events 2241 1894 Subtotal (95% €1y 18121 13676 116% -0.25 [-0.36, -0.13] -
Heterogeneity: Tau® = 0.00; Chi® = 0.06, df = 2 (P = 0.97): I = 0% Heterogensity: Tau® = ChI* = 9,52, df = 1 (F = 0,002); I = 83%
Test for overall effect: 2 = 3.41 (P = 0.0006) Test for overall effect 7 = 4.13 (7 < 0.0001)
General surger ‘ Other fields
Leahy 2014 56 1276 61 1853 3.7% 1.13 [0.53, 1.30] ~ Meybohm 2016 1.5 4.8 49856 L7 5.6 36513 -
Meybohm 2016 2772 13694 2051 9led  5.9% 0.90 [0.86, 0.95] 1 Subtotal (95% CI) 49556 36513 *
Subtotal (95% CI} 14970 11017 96% 105 [0.73, L53] - Hererageneisy: Not applicable
Total avents 2828 2112 . Test for averall effect = 5.50 (F < 0.00001)
Heterogeneity: Tau® = 0.06; Chi* = 4.43, 6f = 1 (P = 0.03); I* = 78%
Tast for overall effect: 7 < 0.27 (F < 0.78) Total (95% €1 125687 &
. Heterageneity: Tau® = 0.05; Chi? = 15280.28, df = 17 P < 0. + + + 1
Other field - 1 1 )
st for overall elfect. Z = 7.08 (7 < 0.00001) » e e . i
Meybohm 2016 6259 43856 4Bls 36313 60% 5 [0.92,0.95] Test for subaroun clfferencas: ChF* = 8.7, df = 4 (F < 0.00 More REC it in pra-FEM More REC units in PEM
Subtotal (95% CI) 49856 36513 BO% 0.85 [0.92, 0.93]
Tot - 4 . A . . .
“r::'_::fn“ - i 818 FIGURE 3. Transfused RBC units per patient in pre-PBM group compared to PEM group. Studies are ranked in ascending order from
Test for verall effect- 2 = 2.78 (F = 0.005) 3 to 6 measures.
Total (5% C1} 118504 88502 100.0% 061 [0.55, 0.68] +
Total events 20631 18244
Hetarogeneity: Tau® = 0,05; Chi‘ = 598.23, of = 24 (P < 0.00001); I* = 96%

0,01 100

Test for averall effect: 2 = 8.75 (P < 0.00001)
Test for subgroup differences: Chi® = 43.51, df = 4 (P < 0.00001), P = 90.8%

0.1 10
More events in pre-FEM  More svents in PBM

URE 2 Transfusionrate in pre-PBM group compared to PBM group. Studies are ranked in ascending order from 3 to & measures.



N. totale di complicazioni

Mortalita

) o Mortality
T'otal number of complications
Contrel (pre-PEM) Risk Ratio Risk Ratio
PEM Control (pre-PBM) Risk Ratio Risk Ratio Study or Subgroup _Events _ Total _ Events  Total Weight M-H, Random, 95% C1 M-H, Random, 95% C1
Study or Subgroup Events  Total  Events  Total Weight M-H, Random, 95% CI M-H, Ransom, 95% CI Orth lic surgery
Orthopedic surgery Rineau #016 1 184 01K .34 [0.01, 8.17)
So-Osmann 2014 12 21 s 135 07% 1.55 [0.56. 4.30] — Kopanidis 2016 o 160 Mot astimable
Rineau 2016 15 183 1 184 12% .2.74{ —_1 Loftus 7016 15 5887 L% 0,48 [0.21, 1.14] R
Kopanidis 2016 17 100 16 e LK 198 — p o —
Lofus 2016 2954 6583 3694 5097 BB - 0.75] - ;:““m‘” 2008 1 o LI LS3[0.18, 21.26)
! eybonm 2016 364 12633 13.0% 0.75 [0.64, 0.86 -
Holt 2016 5 1010 5] 1814 0.7% .1.93] S
Fresdman 2008 3 7 a1 082 23% . 0.90] —_ Leahy 2017 8510304 o8N o001 0.9% o
Ve 2014 H 3 3 3 o a0 Subtatal (95% 1) 30307 21.5% 0.73 [0.64, 0.83] L3
Mbinarrate 2015 2 357 39 71 zE% .0.97] — Total events 465
Frew 36 406 a7 717 36% . 0.94] — Heterogeneity. Tau® 00; Chi* = 1.90, df = 4 (P = 0.75); I’ = 0%
Meybohem 2016 599 16298 a64 12633 7R . 1.13] r Tast for averall effect: 7 = 4.75 (7 < ©.00001)
Leahy 2017 204 8413 266 7282 66 0.66 0,55, 0.79] -
Subtotal (35% €1} 34734 30262 36.5% 0.78 [0.66, 0.92] +| Cardiac surgery
Tatal events 3301 2643 Freedman 2008 2 275 5 274 04K 6.33 [0.07, 1.63] —
Heterogeneity: Tau® = 0.03; Chi® = 37.62, df = 10 (F < 0.0001); I = 73% Brawig 2008 17 473 16 530 2.1% 1.18 [0.60, 2.30 —
Test for overall effect: 2 = 2.96 (F = 0.003) Moskowitz 2010 5 586 15 586 10K 033[0.12, 0. —_—
Cardiac surgery Gross 2015 100 2275 15 387 31% 1.13 [0.67, 1.83) -
Freedman 2008 15 275 30 74 1L9% 053 0,30, 0.95] — Meyhohm 2016 498 7904 333 5630 13.4% 0,96 [0.84, 1,10 T
Brevig 2008 e p O 078 (0,56, 1.07] | Leahy 2017 37 1431 32 1096 3.9% .89 [0.56, 1. —
Moskowitz 2010 a1 $86 178 536 S.7% 031 1041, 064] — Subtotal (95% CI) ) 12950 8503  23.9% 0.92 [0.73, L.16] L
Gross 2015 164 2275 a3 387 a2% 0.65 [0.47. 0.89] —_ Total events R 665 417 |
Meybohen 2016 813 7304 618 s630  8.0% 0.94 [0.85, 1.03] - Heterogensity Tau’ = 0.02; Chi’ = 5.76, ¢l = 5 (P = 0.24), /' = 26%
Leahy 2017 86 949 &9 750 4a% 099 [0.73, 1.33] — Tast for overall effect: Z = 0.72 (7 = 0.47)
Subtotal (95% CI) 12468 8157 28.3% .73 [0.56, 0.94] >
Total events 1224 1015 Vascular surgery
Heterogeneity: Tau? = 0.08; Chi* = 20.54, df = § (P < 0.0001); P = 83% Fraedman 2008 3 232 7 207 068 .53 [0.14, 2.03 |
Test for overall effect: 2 = 2,46 (F = 0.013 Meybohm 2016 403 5823 328 4377 13.2% .92 [0.30, 1.06) -
. Leahy 2017 41 1870 a5 1760 46% 0.86 [0.56, 1.30]
Vasmlar surgery _ Subtatal (35% CI} 7925 6424 18.4% 0.91 [0.80, 1.04]
Meybohm 2016 541 5828 404 4377 7N 0.82 0,73, 0.92] -
Leahy 2017 72 155 70 986 4.2% 0.98 [0.64, 1.21] — Total evens N 47 s
Subtotal (95% CI) €983 5363 119% ©.83 [0.74, 0.92] + Heterogeneity. Tau® = 0.00, Chi* = 0.74, dl = 2 [P = 0.69); I' = D%
Total events 813 Test for overal effect: 2 = 1.37 7 = 0.17)
Heterogeneity, Taw' = 0.00; Chi* = 0,14, df = 1 (F = 0.70) I* = 0%
T r overall effect: Z = 3.34 007) General surgery
Meybohm 2016 716 13804 458 8184  14.4% 1.04 [0.93, 1.17] r
General surgery Leahy 2017 61 5437 71 4512 61% ©.71[0.51, 1.00 —
Meybohen 2016 748 13884 597 9164 7.9% 034 [0.76, 0.93] - Subtatal (95% €I} 19131 13676  20.5% 0.89 [0.62, 1.29] -
Leahy 2017 235 3738 213 3368 66K 0.99 [0.83, 1.19] T Total events 777 530
Subtotal (95% C1) 17430 s nasx .90 [0.76, 1.06] - Heterogeneity: Tau®  0.05; Chit = £.34, dF = 1 (P = 0.04); F = 77%
Total events 983 1o Test for overall effect: Z = 060 (7 = 0.53)
Heterogeneity. Taw’ = 0.01; Chi® = 2,60, df = 1 (P = 0.11), 1 = 62%
Test for overall effect: Z = 1.28 (F = 0.20) Other fields )
Other fields Meyhotm 2016 1300 49856 908 36513 15.7% 1.05 (0.9
Weybohm 3016 4348 40856 3465 36513 BTN 092 [0.88, 0.06] Subtotal (95% QI} 19858 36513 15TH 105 [0.95, 1.14]
Subtotal (35% CI) 48856 36513 RN 0.2 [0.35, 0.96] [ Total events 1300 908
Total events 2328 2265 Heterogeneity: Not applicable
Heterogenelty: Not applicable Tast for overall effect: Z = 111 (7 = 0.27)
Test for overall effect: 2 = 3,89 (P < 0.0001)
Tatal (35% CI} 126105 95423 100.0% 0.89 [0.80, 0.93] #
Total (95% CI) 121471 92827 100.0% 0.80 [0.74, 0.88] + Total events 3564 2704
Lml e ;;gﬁgh, an08 “105025‘ < 0.00001) 1  85% Heterogeneity: Tau® = 0.02; Chi® = 36.28, df = 16 (P = 0.003); F = 56% bo o i Tod
eterageneity. Tas’ = 0.02; Chi' = 143,08, df = < | = s 1
e Test for overall effect: Z = 2.25 (P = 0.02, More avents in pre-PBM  More events in PEM

e
T

r owerall effect: Z = 4,75 (P < 0.00001)

0.01

0.1 1 10
Mare events in pre-PEM More events in P8M

Test for subgroup differances: Chi* = 21,37, df = 4 (P = 0.0003), I* = 81.3%

r subgroup differences: Chi' = 864, df = 4 (P = 0.07), ' = §3.7%

FIGURE 5. Total number of complications in pre-PBM group compared to PBM group. Studies are ranked in ascending order from 3 FIGURE 6. Mortality rate in pre-PBM group compared to PBM group. Studies are ranked in ascending order from 3 to 6 measures.

to 6 measures.

L’analisi si e focalizzata sul PBM che prendesse in esame tutti e tre i pilastri.
I dati a disposizione non permettono di evidenziare quale pilastro possa giocare un ruolo prioritario.

Programmi di PBM sul primo pilastro dimostrano un successo nella riduzione delle trasfusioni, tuttavia
presentano limitazioni in molte tipologie di pazienti (p.e. quelli urgenti)

Una nota: solo in Italia il PBM é mandatorio per legge.



Implementation of a Blood Management Program
at a Tertiary Care Hospital

Effect on Transfusion Practices and Clinical Outcomes Among
Patients Undergoing Surgery

Faiz Gani, MBBS,* Marcele Cerullo, MD, MPH,* Aslam Ejaz, MD, MPH,* Pranjal B. Gupta, BE,T
Vincent M. Demario, BS,} Fabian M. Johnston, MD, MHS,* Steven M. Frank, MD,} Annals of Surgery « Volume 269, Number 6, June 2019
and Timothy M. Pawlik, MD, MPH, PhD*}

Dipartimento Chirurgico Johns Hopkins, inizio PBM 2011

Comparison of Humber of RBGC Unis Tramslused Belore and
After Implementation of Patert Blood Management Program

Total Compsteon of renstiskcr Tiggen” Baore s Aee
5 mplemeniation jent BManagement Program
Characterisic N % BPrePBM BPost-PBM 45.4% . O Fre-PEM
Age, y, medisn (IQR) 56 (45 -67) s BEoSLPEM
Heax
“ale 59 S
Fey ale B455 4
A 1 Uit =1 Unik 25 Unf =10 Unit <70 giil. 7.0-7.9 gl =8.0
. . s (Restrictive) {Liberal)
Aumentano gli eventi con 1 sola Unita Comgaristnof Mumber of REC Unile TransfLsed Bsfore and A
ffter Implemenlation of Patient Blood Mansgemant Program quria.m.uf I-H-T::.gmtan “Triggars” Bafors and Aftar
350, o afreFEY BPostPOM Implementation of Patient Biocd Managesment Program
. . . ' 0%
Aumenta la % di pazienti trasfusa % 1 2% 20.0% “4.5%
. . e o e egge o 30.5%
con livelli emoglobinici restrittivi 25% | el " aper sPony
a1 A% B 1%
Il trigger emoglobinico si abbassa 15% 1 -
10% 4
11.9%
5% 4 10% 176% g5 -
% 4 1 |
1 2 3 4 & =B.0 E0-69 TO-7& AO-89 90.-95 =100
Units of ARG Transtused B Hesmaglobin “Trigger, gidl



Patient blood management in cardiac surgery results in fewer
transfusions and better outcome

Irwin Gross,’ Burkhardt Seifert,” Axel Hofmann,” and Donat R. Spahn® Volume 55, May 2015 TRANSFUSION 1075

2662 pazienti analizzati, 387 nel periodo pre-PBM e 2275 nel periodo post-PBM

TABLE 2. Blood loss and transfusion outcome*
Pre-PBM epoch PBM epoch p value
RBC loss (mL) 810 + 426 605 + 369 <0.001
721 [538-993] 552 [370-756]
Hb (g/dL)
Before transfusion 72+1.4 66+12 <0.001
After transfusion 8.3+1.3 77+14 <0.001
% of patients transfused
RBCs 39.3 20.8 <0.001
FFP 18.3 6.5 <0.001
PLTs 17.8 9.8 <0.001
RBCs (units/patient) 1.28+2.34 0.61 £1.57 <0.001
0[0-2] 0 [0-0]
FFP (units/patient) 0.78 +£1.98 0.23 £1.05 <0.001
0[0-0] 0 [0-0]
PLTs (units/patient) 0.39+1.03 0.17 £ 0.85 <0.001
0[0-0] 0 [0-0]
Discharge Hb (g/dL) 9.1+1.2 9.4+15 <0.001
* Data are mean + SD and median [interquartile range] for nonnormally distributed data.

Il lavoro enfatizza I'importanza di applicare tutti i pilastri del PBM.

In particolare:

- primo pilastro non ha avuto grande peso nel successo dei dati per I'alto numero di urgenze e per
le limitazioni dell’utilizzo dell’ EPO

- secondo pilastro ha maggior peso per I'attenzione alla riduzione delle perdite intraoperatorie
(attenzione all’emostasi chirurgica, farmaci antifibrinolitici, tromboelastogramma, algoritmo
trasfusionale)

- terzo pilastro: trasfusione restrittiva, utilizzo del ferro iv anche nel post-operatorio



Patient Blood Management improves
outcome in oncologic surgery

Keding et al. World Jourmal of Surgical Oncology (2018) 16:159

Studio retrospettivo. Chirurgia Oncologia epatobiliare, pancreatica,
esofagea, gastrica, intestinale, metastasi epatiche

Table 1 Demographic data, indications, concomitant disease, pre-surgical anemia, and numbers of BBC transfusions

Cumulative FRM PEMI P value

N =836 N-— 389 N =47
Hemeghobin prior to surgeny (g/dl) 119122 125519 <00
Hemoglobin belore surgery ronmal 139 (35.7%) 253 (56.6%) <0001
RBCs transfused por patient 5541110 3069 < 00m
Patienls receiving at least 1 RBC 242 (62 4%) 180 {409%) < 00m
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Implementation of a patient blood management program
in hematopoietic stem cell transplantation

Matthew A. Warner ©," Nilesh S. Jambhekar," Salwa Saadeh,” Eapen K. Jacob,” Justin D. Kreuter,”
William C. Mundell," Alberto Marquez," Andrew A. Higgins,' Nageswar R. Madde," William J. Hogan,? TRANSFUSION Volume 59, September 2019
and Daryl J. Kor'
Sviluppo programma di PBM:
* Formazione per ridurre I'esposizione a emocomponenti allogenici
e Sviluppo di piattaforme informatiche per il monitoraggio e la decisione trasfusionale

* Definizione di precisi trigger trasfusionali ( Hb 7gr/dl; PLT <10 x 10°/L)

A 2,000 B 6,000
- 1,660 * lg_ 4,716
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‘5 1,500 1417 § g 4,500 3,980
§ 1,158 %,9 3290
= ©
'p 1,000 - S 3000
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=] EOS
5 S
. 500 5 1500
2 g
= TABLE 4. Patient outcomes before and after
0 T ) 0 implementation of a PBM program*
Pre-PBM Post-PBM Pre-PBM Post-PBM 5013 5015
Outcome (n = 352) (n = 356) p value”
Fig. 1. Number of RBC ([J) and PLT (M) units transfused in cohorts before and after PBM program implementation. (A) Total number of PLT Y ; 1151 10058 083
or RBC units transfused; (B) total number of PLT or RBC units transfused, normalized per 1000 patients. *Significant difference (chi-square écfnzs;_:hr;ona ity at 1) @8) :
test, p < 0.001). Hospital admission 172 (48.9) 191 (53.7) 0.23
within 30 days
Hospital length of 5.1(2.9-8.8) 5.0(2.99.2) 0.90
stay (days)
ICU admission within 27 (7.7) 29 (8.1) 0.89
30 days
A B 1500 ICU length of stay 1.2(09-27) 1.0(0.5-2.1) 0.27
1,250
-] 1,081 ] 1210 (days)
§ 1000 g 1,250 1 v * Data are reported as number (%) or median (IQR).
“% ' E + Differences in continuous data were assessed with the
® = 1,000 1 Wilcoxon rank-sum test. Differences in categorical data were
; 750 * 0 " 296 assessed with the Fisher's exact test.
E = 7504 684
£ 533 £
o 500 =
@ = 500 441
o 290 b
S 250 2 250 . . .
s o 2 Supporto informatico per monitorare
0 T 1 0 1 T ' . . o o o °
Pre-PBM Post-PBM Pre-PBM Post-PBM dati di laboratorio, clinica e eventi
Fig. 2. RBC and PLT units transfused above (M, Hb = 7 g/dL; m, PLT count = 10 x 10%/L) or below ((J, Hb < 7 g/dL; [J, PLT count < 10 % 10°/1) trasfusionali!!
prespecified laboratory thresholds, before and after PBM program implementation. (A) RBC transfusions; (B) PLT transfusions. *Significant
difference (chi-square test; p < 0.001). Pretransfusion Hb values were missing for 13 units (excluded). Pretransfusion PLT count values were Risparmio stimabile . C"rca $ 600 000
L L]

missing for 16 units (excluded).



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

TRANSFUSION 2017;57;2189-2196
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Fig. 1. Mean pretransfusion Hb () and proporton of single-
unit ransfusions (<= . This graph highlights that among
inpatients the pretrmansfision Hb decreased significandy
betwesn 2012-2013% and the first half of 2014-2015 when
compared to 201020011 The proportdon of single-unit REC
traraf gio re increased sipnificantly over the same period.
*p < 005, indicating the mean pretransfusion Hb decreased
significanty when compared to the reference year (2010-
011k §p < 005, indicating the propordon of s ingle-unit
tramslsio s increased sipnificantly when compared to the
reference year (2010-2011)
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Fig. 2 Mean number of REC ([ and PLT (7 unite transfuced
per inpatient admission. This graph highlights the mean
number of units of RBCs and PLT: transfueed per inpatent
admission decreased sipnificantly between 20011-2012 and
the first half of 2004-2015 when compared to 2000 -201 1.

*p =005 indicates REC and PLT units ransfused per admis-
sion decreased significantly when compared to the reference
year (B010-2011). [Color figure can be viewed at wileyonline-
library. com)

Passaggio dalla politica di trasfondere 2 unita ad 1 unita: 25% di riduzione unita trasfuse

Fattibilita dell’applicazione del PBM anche in pazienti non chirurgici



ISSUES IN PUBLIC HEALTH
Patient blood management: A solution for South Africa

SAMJ  July 2019, Vol. 109, No. 7

J Thomson,! MB ChE, MMed (Int Med), Cent Clinical Haematology (SA): A Hofmann,™® Dr rer medic, ME; C A Barrett,* MB ChB,

Dip Transfusion Med. MMed, FCP; A Beeton,” MB ChE FFA (SA) G R M Bellairs,’ MB ChE MBA, Dip Transfusion Med; L Boretti,” PhI,
MI ChB; M ] Coctzee,” MB ChB, MMed (Path), FFPath (SA), DTM&TT; S Farmer,™ Rescarch Fellow; M W Gibbs,'" MB ChB, DA (SA).
FCA (SA), MMed (Anaes); H H Gombotz,** MDY C Hilton,* MB ChE, Dip HIV Man (SA); C Kassianides,” MB ChB, FCP (SA);

V] Loww," MB ChE, MMed (Int Med), PhID (HPE); C Lundgren," MB ChB, FFA (SA), PhI), MSc Med, Health Law and Biocthics;

TN Mahlangu, " '* BSc, ME Chli, MMed, FCPath, Cert Clinical Haematology (SA); C B Noel,” FCS (SA), ME ChB, MMed (Surgery),
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Cert Clinical Hacmatology (SA) R Wise, ™ MB ChB, FCA (SA), MMed (Anacs), Cert Critical Care (SA); A Shander,™® MD,

FCCM, FOCR FASA; on behall of the South African Patient Blood Management Group

For more than 70 years the default therapy for anaemia and blood loss was mostly transfusion. Accumulating evidence demonstrates a
significant dose-dependent relationship between transfusion and adverse outcomes. This and other transfusion-related challenges led the
way to a new paradigm. Patient blood management (PBM) is the application of evidence-based practices to optimise patient outcomes by
managing and preserving the patients own blood. ‘Real-world’ studies have shown that PBM improves patient outcomes and saves money.
The prevalence of anaemia in adult South Africans is 31% in females and 17% in males. Improving the management of anaemia will firstly
improve public health, secondly relieve the pressure on the blood supply, and thirdly improve the productivity of the nation’s workforce.
While high-income countries are increasingly implementing PBM, many middle- and low-income countries are still trying to upscale their
transfusion services. The implementation of PBM will improve South Africa’s health status while saving costs.

§ Afr Med J 2019;109(7):471-476. DOL10.7196/SAM].2019.v109i7.13859

Alta prevalenza di anemia preoperatoria nei pazienti ricoverati: 47,8%
Alta prevalenza di positivita dell’ HIV. Dimissioni permanenti dei donatori di sangue > 20%

Risparmi economici



Pediatric Anesthesia
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Hb concentration (g/dL)

Blood transfusion in the surgical treatment of adolescent
idiopathic scoliosis—a single-center experience of patient blood
management in 210 cases
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Patient blood management

strategies were implemented in 2011, including
prophylactic tranexamic acid, infraoperative permissive
hypotension, restrictive fluid therapy (including avoidance
of synthetic colloids), restrictive RBC trigger according to
institutional standardized protocol, the use of cell savage,

and goal-directed therapy according to

thrombelastographmy.
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RBC transfusion rate (%) per year
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Prevalence of anemia and therapeutic behavior in the emergency department at a tertiary care
Hospital: Are patient blood management principles applied?
I. Beverina
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Studio retrospettivo su 22329 pazienti. 6144 erano anemici (27,5%)
281/6144 (4,6%) erano stati trasfusi

Buona appropriatezza delle indicazioni della richieste (74,5%)
Bassa appropriatezza per il numero di unita richieste (8,8%)

Nei pazienti microcitici, bilancio del ferro richiesto solo nel 22% dei casi
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Figure 1: Population pyramids for Europe
(a) 2005, total population 729.4m
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(b) 2050, total population 691m
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Unadjusted cubic spline relationship for men and wo
(95% CI) showing the relationshipbetween preoperative::
anemia and 90-day mortality.
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Beattie et al. Anesthesiology 2009; 110:574-81



30-day mortality, by anaemia and risk

factor status
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PBM

...... Inizialmente solo Chirurgia Elettiva non oncologica
...... poi Chirurgia Oncologica

..... ancora in campo pediatrico e ostetrico

..... proseguendo in ematologia (trapianto CSE)

..... e ancora nella medicina d’urgenza

..... molto verosimilmente applicabile anche per piastrine e
plasma



Il PBM e solo una modalita per ridurre
la trasfusione nei pazienti chirurgici
oppure e una moderna modalita
«culturale» per NON trasfondere
tutti i pazienti ?
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