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Blood Products: Demand in Hessen
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Adverse Events of Blood Transfusion —
Real Ones and Supposed Ones

Transfusion associated viral infections
Transfusion associated bacterial infections

TRIM: Transfusion induced immunomodulation In the
recipient
- Increased infection rate

- impaired wound healing
- higher risk of tumor spread (metastases)

Risk of mix-up/wrong blood in tube (WBIT)
Higher morbidity

Higher mortality

Increase In hospital stay

Higher costs

etc.



Blood/HIV/AIDS Scandal

DER EPIEEEL
Der ammse 111N ®June 1982: First case of
Skandal HIV transmission via
i | blood product In
Germany

@ In sum, 1,846 out of
3,927 (47%) hemophilia
patients in Germany
were infected by HIV-1

® Triggered by this disaster,
activities to increase blood
safety were intensified.




Calculated residual risk for TTI (2007)

Viral risks

Bacterial risks HBV (c% ogggagﬁgn)

Contan;'(?at'ons 1:10.88 million
(7.51-19.72 million)

1:1,428 p—
1: 4.3 million

Septic Re- (2.39-21.37 million)
actions PC

1:50,000

Schrezenmeier H, et al.
Transfusion 2007:47:644-652

Hourfar MK, et al.
Transfusion 2008:48:1558-1566



Die Januskdpfigkeit der Bluttransfusion
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LEIB & SEELE
Transfusionen 42 T Transfusionen sind riskant

Das gefahrliche Blut von Stefanie Liedtke

Bewerten Arzte das Risiko von Transfusionen fiir den Empfanger falsch? Eine

Gruppe von Medizinern setzt sich fiir ein Umdenken ein.
16.01.2015, von LUCIA SCHMIDT

Siiddeutsche.de Wissen

Technology

Review 17. Mai 2010, 20:51 Gefahr durch Transfusion
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Weniger hilft mehr

ut
Kaum ein Mediziner zweifelt am Sinn von Blutkonserven. Dabei zeigen immer mehr hne\\ B\
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n Deutschiand werden jedes Jahr rund  men der OP und der Nachversorgung asso- und geselischaftlicher Veranderungen zu
nsgesamt weist die gangige einer zunehmend knappen Ressource. Ein
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”Die Zeit” Title April 27, 2017
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‘ WOCHENZEITUNG FUR POLITIK WIRTSCHAFT WISSEN UND KULTUR

’ Liig nach Zahlen

47 %

Jobs
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hbhores Krebsrisiko
dureh Wurst

| Mio.

Minner gehan in
Deutschland taglich

Statistiken, Prozente,
zu Prosttulerten

Hochrechnungen —
standig werden wir
mit unseritsen Zahlen

in die Irre gefiihrt.
Oft stecke
Absicht dahinter
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Correlation # Causality

Decrease of Correlation! Decrease of birth
number of storks <:> rate in Germany

in Germany

15001080 1800-1980

Common Cause
(= Causality!)
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Transfusionseinheiten in Mio.

N

Utilisation of RBC

That means:
41 RBC transfused

Verbrauch von Erythrozytenkonzentraten aus Fr per 11000 of the
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Indications for and Adverse Effects

" of Red-Cell Transfusion

432
B o s i Jeffrey L. Carson, M.D., Darrell ). Triulzi, M.D., and Paul M. Ness, M.D.
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Figure 3. Transfusion Rates in the United States in 2013 and 2015, as Compared with Rates in Other Developed
Countries.

The number above each bar is the number of transfused red-cell units per 1000 population. Transfusion rates in the
United States in 2013 and 2015 are compared with the most recent data on transfusion rates in Europe (2013).” The
U.S. rate of transfusion in 2013, 41.0 units per 1000 population, is the midpoint of the rates estimated separately on
the basis of the 2013 AABB Blood Collection, Utilization, and Patient Blood Management Survey™ (40.3 units per 1000)
and the 2013 Centers for Disease Control and Prevention (CDC) NBCUS (41.7 units per 1000).” The U.S. rate of trans-
fusion in 2015, 34.5 units per 1000, is based on the 2015 NBCUS.” The data shown are for distributed (D) or transfused
(T) units of blood, which are typically nearly equivalent.



Hematopoietic Stem Cell Transplantation (left)

Cases per 100,000 inhabitants (2012)

Right: Total hip replacement (THR) in Germany 2012
Numbers per 100, 000 inhabitants per age group and sex
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Quelle: OECD Gesundheitsstatistik 2014,
Anmerkung: * = OECD-Daten aus dem Jahr 2011, ** = OECD-Daten aus dem Jahr 2010, *** = OECD-Daten aus dem Jahr 2009.
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Abbildung 6:
Anzahl der Hiiftgelenkersatz-Operationen je 100.000 Einwohner in Deutschland nach

Altersgruppen und Geschlecht im Jahr 2012
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Quelle; DRG-Statistik 2012; Statistiken a den Versichertenzahlen in PV und GKY; elgene Berechnung,
Anmerkung: Die Zahlen bezehen sich ausschiieRlich auf Erstimplantate und Prothesenwechsel, Prothesenentfernungen sind nicht
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e NEW ENGLAN D
JOURNAL o MEDICINE

ESTABLISHED IN 1812 DECEMBER 29, 2011 VOL. 365 NO. 26

Liberal or Restrictive Transfusion in High-Risk Patients
after Hip Surgery

Jeffrey L. Carson, M.D., Michael L. Terrin, M.D., M.P.H., Helaine Noveck, M.P.H., David W. Sanders, M.D.,
Bernard R. Chaitman, M.D., George G. Rhoads, M.D., M.P.H., George Nemo, Ph.D., Karen Dragert, R.N.,
Lauren Beaupre, P.T., Ph.D., Kevin Hildebrand, M.D., William Macaulay, M.D., Courtland Lewis, M.D.,

Donald Richard Cook, B.M.Sc., M.D., Gwendolyn Dobbin, C.C.R.P., Khwaja J. Zakriya, M.D., Fred S. Apple, Ph.D.,
Rebecca A. Horney, B.A., and Jay Magaziner, Ph.D., M.S.Hyg., for the FOCUS Investigators*

FOCUS




FOCUS,, NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 DECEMBER 29, 2011 VOL. 365 NO. 26

Liberal or Restrictive Transfusion in High-Risk Patients
after Hip Surgery

Jeffrey L. Carson, M.D., Michael L. Terrin, M.D., M.P.H., Helaine Noveck, M.P.H., David W. Sanders, M.D.,
Bernard R. Chaitman, M.D., George G. Rhoads, M.D., M.P.H., George Nemo, Ph.D., Karen Dragert, R.N.,
Lauren Beaupre, P.T., Ph.D., Kevin Hildebrand, M.D., William Macaulay, M.D., Courtland Lewis, M.D.,

Donald Richard Cook, B.M.Sc., M.D., Gwendolyn Dobbin, C.C.R.P., Khwaja J. Zakriya, M.D., Fred S. Apple, Ph.D.,
Rebecca A. Horney, B.A., and Jay Magaziner, Ph.D., M.S.Hyg., for the FOCUS Investigators*

CONCLUSIONS
A liberal transfusion strategy, as compared with a restrictive strategy, did not re-
duce rates of death or inability to walk independently on 60-day follow-up or reduce
in-hospital morbidity in elderly patients at high cardiovascular risk. (Funded by the
National Heart, Lung, and Blood Institute; FOCUS ClinicalTrials.gov number,
NCTO00071032.)

N Engl ) Med 2011;365:2453-62.



30-Day Mortality

Carson |L et al American Heart Journal 2018

Laine 2017 0 40 0 40 Nat estimable

Lotke 1999 0 62 0 65 Not estimable

Blair 1986 0 26 2 24 02% 0.19[0.01, 3.67]

Foss 2009 5 &0 0 60 03% 1100[062 19463]

Carson 1998 1 42 1 42 03% 1.00 [0.06, 15.47)

DeZern 2016 1 59 2 30 04% 0.25 [0.02, 2.69] —_—
Webert 2008 1 29 2 31 04% 0.53[0.05, 5.58] . E—
Cooper 2011 2 23 1 21 04% 1.83[0.18, 18.70] S —
Carson 2013 7 55 1 55 05% 7.00[0.89, 55.01) -
Parker 2013 5 100 3100 11% 167041, 6.79) —_1
Bush 1997 4 50 4 49 12% 0.98 [0.26, 2.70] S —
Héhert 1995 g 33 9 3%  2.7% 0.97[0.42, 2.22]

de Almeida 2015 23 101 g 97 32% 2.76 [1.30, 5.87] —
Lacroix 2007 14 320 14 317  3.4% 0.99[0.48, 2.04] -1
Hajjar 2010 15 249 13 253 3.4% 1.17[0.57, 2.4]] -1
Palmieri 2017 16 168 15 177  3.8% 1.12[0.57, 2.20] -
Cregersen 2015 21 144 12 140  3.9% 1.70[0.87, 3.32) ™
Walsh 2013 12 51 16 49  42% 0.72 [0.38, 1.38] —T
Jairath 2015 14 257 25 382  4.2% 0.83[0.44, 1.57) —r
Murphy 2015 26 1000 19 1003 4.7% 137[0.7¢, 2.46] T
Villanueyva 2013 19 416 34 417 53% 0.56[0.32, 0.97] —
Carson 2011 43 1009 52 1007 7.9% 0.83[0.56, 1.22] —r
Mazer 2017 74 2427 87 2429 10.2% 0.85 [0.63, 1.15] -
Hébert 1999 78 418 98 420 11.4% 0.80[0.61, 1.04] -
Bergamin 2017 84 151 67 149 12.6% 1.24[0.99, 1.55] *
Halst 2014 168 502 175 496 144% 0.95 [0.80, 1.13] +




TRIM & new malignancies

Blood Transfusion

> Years

Develop Cancer (Decades)

Cancer Diagnosis

Leo van de Watering: TRIM: facts or fiction?; 2016



TRIM

Reverse causality

Blood Transfusion Develop Cancer

i

DRv£lop Cancer Blood Transfusion

Weeks /
Months

Cancer DiagnoN\s Cancer Diagnosis

Leo van de Watering: TRIM: facts or fiction?; 2016



Hjalgrim
Hiagrim
Halgrim
Hialgrim
Halgrim
Hialgrim

TRIM

Leo van de Watering: TRIM: facts or fiction?; 2016

1-5 mos 2007

6-24 mos | 2007 =
2-4 yrs 2007 =

5-9 yrs 200070 =
10-19 yrs | 2007 : 3

20+ yrs 2007 e —

The weakening association over time is clearly shown in plots

Meta-analysis completely ighored time-interval information

“Our analysis shows ... increased risk of developing NHL in
those patients who received allogeneic RBC transfusions.”

Castillo ‘10
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Liberal versus restrlctlve blood transfusmn strateqgy: 3 -year
survival and cause of death results from the FOCUS

randomised controlled trial FQQ

Jeffrey L Carson, Frederick Sieber, Donald Richard Cook, Donald R Hoover, Helaine Noveck, Bernard R Chaitman, Lee Fleisher, Lauren Beaupre,
William Macaulay, George G Rhoads, Barbara Paris, Aleksandra Zagorin, David W Sanders, Khwaja ] Zakriya, Jay Magaziner

Summary Source: Lancet 2015;385:1183-9

Background Blood transfusion might affect long-term mortality by changing immune function and thus potentially
increasing the risk of subsequent infections and cancer recurrence. Compared with a restrictive transfusion strategy,
a more liberal strategy could reduce cardiac complications by lowering myocardial damage, thereby reducing future
deaths from cardiovascular disease. We aimed to establish the effect of a liberal transfusion strategy on long-term
survival compared with a restrictive transfusion strategy.

Findings Between July 19, 2004, and Feb 28, 2009, 2016 patients were enrolled and randomly assigned to the
two treatment groups: 1007 to the liberal transtusion strategy and 1009 to the restrictive transfusion strategy. The
median duration of follow-up was 3-1 years (IQR 2-4-4-1 years), during which 841 (42%) patients died. Long-term
mortality did not differ significantly between the liberal transfusion strategy (432 deaths) and the restrictive
transfusion strategy (409 deaths) (hazard ratio 1-09 [95% CI 0-95-1-25]; p=0-21).

Interpretation Liberal blood transfusion did not affect mortality compared with a restrictive transfusion strategy in a

high-risk group of elderly patients with underlying cardiovascular disease or risk factors. The underlying causes of

death did not differ between the trial groups. These findings do not support hypotheses that blood transfusion leads

to long-term immunosuppression that is severe enough to affect long-term mortality rate by more than 20-25% or

cause of death.

|



RBC & Cancer recurrence
Non-immunologic?

Prevention and Epidemiology

High Serum Iron Is Associated with Increased Cancer Risk

Chi Pang Wen'2, June Han Lee', Ya-Ping Tai', Christopher Wen®, Shiuan Be Wu', Min Kuang Tsai',
Dennis P.H. Hsieh'*, Hung-Che Chiang®, Chao Agnes Hsiung', Chung Y. Hsu®, and Xifeng Wu’

Cancer
Research

Iron and cancer:
more ore to be mined

Suzy V. Torti" and Frank M. Torti?

Abstract | Iron is an essential nutrient that facilitates cell proliferation and growth. However,
iron also has the capacity to engage inredox cycling and free radical formation. Therefore,
iron can contribute to both tumour initiation and tumour growth; recent work has also

shown that iron has a role in the tumour microenvironment and in metastasis. Pathways of
iron acquisition, efflux, storage and regulation are all perturbed in cancer, suggesting that
reprogramming of iron metabolism is a central aspect of tumour cell survival. Signalling
through hypoxia-inducible factor (HIF) and WNT pathways may contribute to altered iron
metabolism in cancer. Targeting iron metabolic pathways may provide new tools for cancer
prognosis and therapy.

Leo van de Watering: TRIM: facts or fiction?; 2016



ESA versus No Treatment

CRITICAL OUTCOME: 45-day mortality

ESA Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
Wieltert 2010 3 148 3162 238% 1.03(0.21, 5.00]
Wieltert 20145 g 300 10 300 76.2% 0.901(0.37, 2.18]
Total {95% Cl) 458 462 100.0% 0.93 [0.43, 2.01]
Total events 12 13

Heterogeneity Tau®= 000 Chif=0.02, df=1 (P =089 F= 0%
Testfor overall effect Z=0.19 (P = (.85

0.01

0. i 10
Favours ESA  Favours Control

100



ESA versus No Treatment

CRITICAL OUTCOME: Anaemia-associated ischaemic events

ESA Control Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% Cl
3.2.1 Myocardial infarction
ifieltert 2010 3 1458 4 162 318% 077017, 3.38] — &
Wigltert 2014 7300 7300 BTE% 1.00[0.36, 2.82] i
Subtotal (95% Cl) 458 462 100.0% 0.92 [0.38, 2.14]
Total events 10 11

Heterogeneity, Taw?=0.00 Chif=0.08, df=1 (F=078) F=0%
Testfaor overall effect: Z=0.20(F=084)

3.2.2 Bowel Ischaemia

YWeltert 2010 0 148 0 162 Mot estimahle
Weltert 2014 2 300 4 300 100.0% 0.A01(0.08, 2.71]
Subtotal (95% Cl) 458 462 100.0% 0.50 [0.08, 2.71]
Taotal events Z 4

Heterogeneity: Mot applicable
Testfor overall effect =080 (P =042

3.2.3 Acute kidney injury

Weltert 2015 2300 1300 100.0% 200018, 21.94] I

Subtotal (95% Cl) 300 300 100.0% 2.00[0.18, 21.94]
Total events Z 1

Heterogeneity: Mot applicable
Testfor overall effect £= 0467 (P=047)

oo 0 10100
Favours ESA  Favours Condral




ESA + Iron versus Placebo/No Treatment

CRITICAL OUTCOME: Mortality

Iron + ESA Control Risk Ratio Risk Ratio
Study or Suhgroup Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
4.1.1 Malignant disorders
Heiss 1946 (postoperative death) P b 110 16.3% 118012, 11.34] —
kettelhack 1998 (death due to SAE) § a2 28T 3% 2741046, 13 53] T
Christadaoulakis 2005 {1500U+300U - postop death) 5 136 0 BB 102% 5541031, 98.79) L
Scott 2002 (perioperative death) i 0 28 100%  7.00[038 12974 N R
Subtotal (95% Cl) 24 164 68.5% 2.8410.95, 8.56] .
Total events 18 3

Heterogeneity Tau®= 0.00; Chi*=1.20 df=3 (P=075); F=0%
Testfor overall effect Z=1.86 (F = 0.08)

4.1.2 Non-malignant disorders
Wilrnig 2001 (125+2500) - death after study compled) 0 134 1 60 84% 015 0.01, 364 4

oo 2011 (30-day pastoperative death) T T 7 as% 0.33[0.01, 7.93]

Stowell 2008 (during study orwithin 30 days) 1 M0 2 M0 14T% 0,600,046, 5.49) — T
Subtotal (95% C1) 511 437 5% 0.33 [0.06, 1.68] -
Total events 1 4

Heterogeneity Tau®= 0.00; Chi*= 035, df=2 (F=0.84); F=0%
Testfor overall effect =134 (F=0.18)

Total (95% CI) 745 601 100.0% 1.4410.57, 3.65] <4
Total evants 16 7
Heterogeneity: Tau®= 0.04; Chi*=6.16 df=6 (P=041; = 3%

Testfor overall effect Z=0.77 (F = 0.44)

Testfor subgroup differences: Chi*=4 62 df=1(F=003) F=783%

0ol 0 10 100
Favaurs Iran + ESA Favours Cantrol




ESA + iron versus Placebo/No Treatment

CRITICAL OUTCOME: Thromboembolic events

Iron + ESA Control Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl M-H, Random, 95% CI
4.7.1 Arterial thromhosis
Kettelhack 1998 (arterial thrombosis) 1 48 0 A4 100.0% 237 (014, B0.78) I
Subtotal (95% Cl) 48 54 100.0% 3.37[0.14, 80.76]
Total events 1 a
Heterogeneity: Mot applicable
Testfor averall effect 2= 075 (P =0.45)
4.7.2 Deep venous thrombosis
Scott 2002 (DVT) o 24 o 24 Mot estimahle
So-0sman 2014 (CWT) 0 124 0 138 Mot estimakle
Feagan 2000 20000U+40000U) - DVT) 7123 & T8 308% 0.89[0.29, 2.70] —i—
Kosmadakis 2003 (DVT) 23 131 6a% 2.06[0.20, 21.63] D
Stoweell 2008 (OVT) 18 340 730 497% 229095, 5.49) —
Heizs 1846 (DVT) 2 o 10 44% 262014, 49.91]
Qist 1899 (DVT) 1 38 o 43 38% 338 (014, 80.70)
Wurnig 2001 (126+2600 - DVT) 4 134 o 60 48% 4.07 [0.22, 74.36)
Subtotal (95% Cl) 840 730 100.0% 1.78 [0.96, 3.20] = g
Tatal events 32 13
Heterogeneity, Tau*= 0.00; Chi®=2.38 df=5(P=074 F=0%
Testfor averall effect 2= 1.83(P=0.07)
4.7.3 Pulmonary emholism
So-0sman 2014 (PE) 0 124 0o 138 ot estimable
Stoweell 2004 (PE) 0 340 330 36T% 0.14[0.01,2.76) 4 L
Feagan 2000 ¢20000U+40000U - PE) o123 178 6% 0.21[0.01,5.15) 4
Wurnig 2001 (126+260U - PE) 1 13 a0 80 NT% 1.36 [0.06, 32.80] E
Subtotal (95% Cl) 722 616 100.0% 0.33 [0.05, 1.98]
Total events 1 4

Heterogeneity: Tau®= 0.00; Chi*=1.14, df=2 (P =056} F=0%

Testfor averall effect 2=1.21(P=0.23)

001 04

10 100

Favours Iron + ESA  Favours Control
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History of the ICC PBM Frankfurt 2018
Preparations

e Feb 2017:SciCom

meeting, Frankfurt * Dec 2017 - April 2018:

13 webinars

— 2 SciCom webinars

* June 2017: Sponsors

meeting, ISBT — 4 panellists webinars

Copenhagen _ — 3 chairs webinars
* March 2017 — April 2018: _ 1 webinar rapporteurs
12 SciCom teleconferences — 1 tutorial rapporteurs
* Jan/Feb 2018: 2 face-to- — 2 speakers webinars

face meetings with SciSec
and chairs, Frankfurt
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Low vs. high hemoglobin trigger for
Transfusion in Vascular surgery (TV):
a randomized clinical feasibility trial

Short title: The Transfusion in Vascular surgery (TV) Trial.

Anders Mgller," Henning B. Nielsen,” Jgrn Wetterslev,? Ole B. Pedersen,’ Dorthe Hellemann,® Per
Winkel,? Klaus V. Marcussen," Benedicte G.U. Ramsing,” Anette Mortensen,” Janus C. Jakobsen,>* and
Saeid Shahidi®

'Department of Anesthesia and Intensive care, Slagelse Hospital, Denmark; “Sanos Clinic, Herlev,
Denmark; *Copenhagen Trial Unit, Centre for Clinical Intervention Research, Rigshospitalet,
Copenhagen, Denmark; “Department of Cardiology, Holbak Hospital, Denmark, *Department of
Clinical Immunology, Naestved Hospital, Denmark. °Department of General and Vascular Surgery,
Slagelse Hospital, Denmark.



Figure 4. Major vascular complication-free survival and Relative Risk of death or Major
Vascular Complication at 90 days.

A Major Vasgcular Com plication-free survival
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Anzahl

Gewinnung von Blut und Blutbestandteilen (Anzahl und je 100,000 Einwohner). Gliederungsmerkmale:

Jahre, Deutschland, Art der Blutspenden
Darstellung: Anzahl

Autologous Blood Donations in Germany
224000 Source: Gesundheitsberichterstattung des Bundes 11.09.2018
168,000 1
112.000 4
56.000
U_
PR A N N B B N A R B R R R R

I Eigenblutentnahmen

Die Daten dieser
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Clinical Review & Education i Tansiusion

Evidence Alert

Top 10 new articles: April 2019

Each month, the NHS Blood and Transplant Systematic Review
nifiative provides an overview of the most important new publications in
nsfusion medicine. All content is sourced from the Transfusion

JAMA | Special Communication Evidones Libmry

If you are interested in full, institutional access to the Transfusion
Evidence Library, please contac us for more information.

Patient Blood Management

Patient Blood Management: Recommendations

i From the 2018 Frankfurt Consensus Conference
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Box 2. Research Recommendations

Preoperative Anemia

R1—Since published studies show major differences in the
hemoglobin values used for the definition of preoperative anemia,
the expert panel recommends to identify optimal hemoglobin
thresholds in different patient groups as well as adequate

cutoff values.

R2—The expert panel suggests to address the effects of iron
supplementation in nonanemic but iron-deficient patients
scheduled for major surgery.

R3—The expert panel recommends to investigate the use of
short-acting erythropoietins + iron supplementation in adult
preoperative patients undergoing elective surgery, with focus on
long-term (un)desirable effects, optimal dose, type of surgery
(particularly in cancer surgery), copresence of iron deficiency, and
cost-effectiveness.

Red Blood Cell (RBC) Concentrate Transfusion Thresholds

R4—The expert panel recommends further research regarding
restrictive RBC transfusion thresholds for hemodynamically stable
patients with acute upper or lower gastrointestinal tract bleeding.
The panel does not recommend further research in
hemodynamically unstable patients with acute major bleeding.

R5-9—The expert panel suggests further research on RBC
transfusion support in patients with hematologic and oncologic
diseases, coronary heart diseases, noncardiac or nonorthopedic
surgery, or brain injury.

Rx (no evidence): No further research on hemoglobin thresholds
in patients with acute bleeding.

Implementation of Patient Blood Management (PBM) Programs
R10-12—The expert panel suggests further research on the effect
of PBM programs on (A) adverse events and patient-important
outcomes; (B) compliance, adherence, and acceptability;

and (C) cost-effectiveness.

Reproducible definitions and outcome parameters have to be

defined beforehand to evaluate the sustainability of PBM programs.
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In this issue of JAMA, Mueller and colleagues® provide an
international PBM guideline based on the 2018 Frankfurt Con-
sensus Conference. The guideline offers evidence-based rec-
ommendations on 3 topics: managing preoperative anemia, set-

[...]

future studies will undoubtedly fill in many of the gaps. The
PBM guideline, however, creates a solid and important clini-
cal foundation for current practice.

JAMA WMarch12, 2019 Volume 321, Number 10 943-945

JAMA. 2019;321(10):983-997. doi:10.1001/jama.2019.0554



