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Katherine Soreng, PhD

The Enhanced Liver Fibrosis (ELFTM) Test: A
blood test to identify at-risk patients with
chronic liver disease
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Agenda

• Chronic Liver Disease: Global and in Estonia

• Benefits of early identification and intervention

• Non-invasive tests (NIT’s) as an improvement over biopsy

• Enhanced Liver Fibrosis (ELFTM) NIT

• Testing algorithms using NIT’s  to identify those at higher risk
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Chronic liver disease:
An epidemic
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Chronic liver disease (CLD) has many etiologies

Moon, AM., et al. Clin Gastroenterol Hepatol 2020;18(12): 2650-66.

Alcoholic liver disease

Viral hepatitis (including
HIV/HCV coinfections)

HBV HCV

Obesity and associated
metabolic diseases:

NAFLD/NASH (~59% of current
CLD’s)

Global NAFLD
~25%

Primary biliary cholangitis
PBC), autoimmune hepatitis,
hemochromatosis,
Wilson’s disease, other

~1.5 billion

Global population ~8 billion

CLD
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Deaths from liver disease are increasing in Estonia

State of Health in the EU · Estonia · Country Health Profile 2019
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Deaths from liver disease and BMI>30: European data

Obesity defined as a BMI>30
Age-standardised mortality for all liver diseases

Obesity  is a key contributor to increasing rates chronic liver disease
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Nonalcoholic fatty liver disease describes a continuum

Stal, P. World J Gastroenterol. 2015;21(39):11077–87. https://gi.org/topics/fatty-liver-disease-nafld/

NAFL Non-alcoholic
steatohepatitis
(NASH)

Fibrosis/
Cirrhosis

NAFLD: Non-Alcoholic Fatty Liver Disease
• NAFL: Non-Alcoholic Fatty Liver
• NASH: Non-Alcoholic Steatohepatitis

Fatty Liver
“Steatosis” Fatty  Liver

+ Inflammation
Progressive liver damage driven by fibrosis

Liver-Related Events
(LRE) include:
• Varices
• Bleeding
• Clotting issues
• Portal hypertension
• Liver failure
• Liver transplant
• Liver Cancer
• Death

>5% fat
Ultrasound-based
testing detects ~>30% fat

Symptoms often after decompensation has occurred
Patients often diagnosed too late!

~20% progress

BMI ≥30
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Obesity and Diabetes significantly increases NAFLD risk

Sanyal AJ, et al. Hepatology. 2019;70(6):1913-1927.
Tsochatzis EA, et al. The Lancet 2014;383:1749-61.
Alkouri N, et al. AASLD Digital Liver Meeting Nov. 13-16, 2020.

CirrhosisHealthy Simple steatosis
(Liver Fat)

Reversible
Partially reversible
Progression

• Obesity impacts ~25% of the global population
• Metabolic syndrome is associated with high

prevalence of fatty liver
• ~55~70% of people with diabetes ALSO have fatty liver

How to identify the subset at risk
of liver disease progression?

A high % of the population have risk factors

Fibrosis and disease progression

Obesity, Diabetes, Metabolic Syndrome
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2022: Liver Disease is the 2nd leading cause of  working life lost
in Europe

Karlsen, TH. Lancet 2022; 399: 61–116
Pimpin, L. Journal of Hepatology 2018 vol. 69 j 718–735

“The clinical focus in patients with liver disease is oriented
towards cirrhosis and its complications, whereas early and
reversible disease stages are frequently disregarded and
overlooked.”

Lancet Liver Commission:
~75% of patients  with fatal cirrhosis were  unaware
of their disease until diagnosed in a hospital
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Mean healthcare costs for decompensated cirrhosis and HCC
are substantially higher than for either NASH or cirrhosis

Wong RJ, et al. J Clin Gastroenterol. 2020 DOI: 10.1097/MCG.0000000000001409
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NAFLD/NASH
without advanced

liver disease

All NAFLD/NASH Cirrhosis Decompensated
cirrhosis

HCC Liver transplant

Inpatient Outpatient Pharmacy

$22,953
N = 453,564

$23,787
N = 468,017

$35,715
N = 7,665

$181,134
N = 15,833

$147,401
N = 428

$300,408
N = 696

End-stage liver diseases

Advanced liver diseases
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Identifying high-risk
patients
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Fibrosis and disease progression/regression

Elisabetta Bugianesi1, Salvatore Petta2*: Poster

Identify earlier

Not Late!
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Contributors to progression and therapies in development

Elisabetta Bugianesi1, Salvatore Petta2*: Poster

Therapies in late-stage developmentFactors influencing progression and treatment response
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Identifying patients at risk:

https://www.niddk.nih.gov/health-information/liver-disease/nafld-nash/definition-
facts Accessed Nov. 2019
Singh S et al. Clinical Gastroenterology and Hepatology 2015;13:643–654

How do you  identify those
individuals at higher risk?

NASH Advanced fibrosis
Cirrhosis???

“Based on a meta-analysis of studies of paired
liver biopsy studies, liver fibrosis progresses in
patients with NAFL and NASH.”

Fast progressors

Slow progressors

Fibrosis no NASH

RepairFatty Liver

Fibrosis
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F3 F4

F1–2

Staging Indicates Degree of Fibrosis

Theise ND. Mod Pathol 2007;20 Suppl 1:S3-14.
Ferrell, L.. http://labmed.ucsf.edu/uploads/472/227_Ferrell,%20LiverUpdateOnStagingOfFibrosisAndCirrhosis.pdf

Staging system Stages

Ishak F0, F1, F2, F3, F4, F5, F6

METAVIR F0, F1, F2, F3, F4

Batts-Ludwig F0, F1, F2, F3, F4

Scheuer F0, F1, F2, F3, F4

Brunt F0 , F1, F2, F3, F4

Kleiner, Brunt, et al. F0, F1a-c, F2, F3, F4

F0

Mild to moderateNone

F3: Stage 2 + bridging fibrosis
(severe)

Cirrhosis

Advanced fibrosis

F1: Zone 3 perisinusoidal fibrosis
F2: Stage 1 + portal fibrosis

https://img.freepik.com/free-photo/woman-doctor-medical-gown-gloves-looking-through-microscope-table-
indoors_163305-72200.jpg?w=900

Biopsy is imperfect (~70% accuracy), carries risk,
and has limited utility in large populations

Non-invasive tests or NIT’s  (imaging, blood
biomarkers) are increasingly preferred

NIT’s now dominate new guidelines

1/50,000
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NAFLD progression and regression: A complex biochemistry

http://www.sydneynwgastro.com.au/services/liver-disease/fatty-liver
Wree A, et al. Nat Rev Gastroenterol Hepatol. 2013;10:627-36.
Vernon G,  et al. Aliment Pharmacol Ther. 2011;34:274-85.
Schattenberg JM,, et al. Curr Opin Lipidol. 2011;22:479-88.
Angulo P, et al. Hepatology. 1999;30:1356-62.
Naim, A. et al. J CLIN EXP HEPATOL 2017;7:367–372

Healthy

NAFLD
Fat accumulation

Nonalcoholic
steatohepatitis

(NASH)

Advancing
Fibrosis

(F1,F2, F3)

Cirrhosis (F4)
(Compensated,

Decompensated)

Liver–Related
Events

Progressive Fibrosis

Fibrinolysis/Repair

• Damage and repair driven by biochemical activity
• Involves many different proteins



17
Restricted © Siemens Healthineers, 2022

Non-Invasive tests (NIT’s) to assess liver fibrosis include:

Chin JL et al. Front Pharmacol. 2016; 7: 159.

Liver biopsy
(histopathology)
“Damage done”

Percutaneous tissue sample

ELF (Direct Markers*)
“Active fibrosis”

Atellica and ADVIA CentaurImaging (Elasticity)
“Damage done”

FibroScan, ARFI, MRE

FibroTest
FibroMeter*

FIB-4

Indirect or “surrogate”
markers
e.g. inflammation,
dysfunction

Direct score
reported off
analyzer

*FMV2G includes HA

*Direct markers reflect the
biochemical pathogenesis and
turnover of ECM

Examples:

Invasive, Risk,
Limited number of patients

Non-Invasive
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Progressive fibrosis is driven by ECM deposition

Younossi, ZM. Am J Gastroenterol 2021;116:254–262. https://doi.org/10.14309/ajg.0000000000001054
https://d3i71xaburhd42.cloudfront.net/55b1663767d8f1f73ab07d0ac6fccf28feb8d104/3-Figure1-1.png

Fibrinolysis/Repair

ECM: ExtraCellular Matrix
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Development of the scar matrix in fibrosis: An active process

HA
PIINP

TIMP-1

ECMs

Collagens

Laminin

Fibronectin

Proteoglycans

Inferior vena cava

Blood sample

ELF: A marker of “active fibrosis”ECM: Extra-Cellular
Matrix proteins



20
Restricted © Siemens Healthineers, 2022

Selection of the ELF markers (first publication was in 2004)

 Examined multiple (9) biomarkers run as immunoassays as
potential markers (singly and in an algorithm) in to assess severity of
liver fibrosis

 Compared biomarkers to histology specimens (biopsy) across a range
of CLD

 Three markers ultimately selected for inclusion in a defined algorithm

Rosenberg, W et al; Gastroenterology, 2004; 127:17041713

9 Markers Assessed
(singly and in various combinations/algorithms):

Collagen IV
Collagen VI
PIIINP
MMP2
MMP9
TIMP-1
Tenascin
Laminin
HA

PIIINP
TIMP-1
HA

ELF score*

*The ELF score was originally developed on the Bayer IMMUNO-1 platform. When the ELF test was transferred  to the new
Centaur® platform, the algorithm was adjusted by a factor of 10 to reflect whole, positive, numbers and is the ELF™
score currently  in use on both Centaur and Atellica platforms. Older literature on ELF reflects the values found using the  IMMUNO-1
Note the relative values do not change.
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ELFTM: A dynamic evaluation of ECM activity

.
Score shown is for the test run on the ADVIA Centaur XP system.
Arpino V, Brock M, Gill SE. The role of TIMPs in regulation of extracellular matrix proteolysis. Matrix Biol 2015;44-46:247-54.
Rosenberg WM, Voelker M, Thiel R, et al. Serum markers detect the presence of liver fibrosis: a cohort study. Gastroenterology 2004;127:1704-13.

21

PIIINPHATIMP-1

(TIMP inhibits MMP‘s)

Damage

ELF score increase with damage

Repair

11205858_EN  Rev. 01 August 2021

ELFTM Score
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ELF Test: Three biomarkers of fibrogenesis and measurable by
immunoassay

The products/features mentioned herein are not commercially available in all countries. Their future availability cannot be guaranteed.

Hyaluronic acid
(HA)

Procollagen III
amino terminal
peptide (PIIINP)

Tissue inhibitor of
metalloproteinase 1

(TIMP-1)

Fully Automated: ELF Score
Calculated and Reported
< 60 minutes

≥9.8
≥11.3

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory
findings and clinical assessments in patients with advanced fibrosis (F3 or F4) steatohepatitis (NASH)
to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF
Test is not for use in the diagnosis of NASH or for the staging of fibrosis.
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ELF values reflect stage using biopsy scoring systems

Fagan KJ, et al. Liver Int. 2015;35:1673-81.

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory findings and clinical assessments in patients with advanced fibrosis (F3 or
F4) steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF Test is not for use in the diagnosis of
NASH or for the staging of fibrosis.

0
6

8

10

12

14

0 1 2 3 4
Modified METAVIR fibrosis stage

Patients with all other etiologies of liver disease
Patients with fatty liver disease

ELF score ≥9.8
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ELF performs well in a diabetic and older populations

JAMA Network Open. 2021;4(9):e2123923.doi:10.1001/jamanetworkopen.2021.23923

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory findings and clinical assessments in patients with advanced fibrosis (F3 or
F4) steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF Test is not for use in the diagnosis of
NASH or for the staging of fibrosis.

• NAFLD patients enrolled in a real-world hepatology practice

• ELF performed  well  in NAFLD patients including those with
diabetes and >65 years

Biopsy vs.
ELF

All patients

Imaging vs.
ELF

All patients

Diabetic Diabetic
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ELF performs well in multiple CLD etiologies (2021 meta-analysis)

Sharma et al. Journal of Gastroenterology and Hepatology 36 (2021) 1788–1802

In the U.S., the ELF Test is indicated as a prognostic marker in conjunction with other laboratory findings and clinical assessments in patients with advanced fibrosis (F3
or F4) steatohepatitis (NASH) to assess the likelihood of progression to cirrhosis and liver-related clinical events. In the U.S., the ELF Test is not for use in the diagnosis of
NASH or for the staging of fibrosis.

AUROC 0.69 to 0.98

AUROC 0.78 to 0.97

AUROC from 0.92
to 0.94
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Fibrosis drives
disease progression
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Fibrosis not NASH linked to poor outcomes (biopsy data)

Angulo P et al. Gastroenterology. 2015 August ; 149(2): 389–397.e10.
doi:10.1053/j.gastro.2015.04.043.

27

“In a longitudinal study of patients with NAFLD, fibrosis stage,
but no other histologic features of steatohepatitis, were
independently associated with long-term overall
mortality, liver transplantation, and liver-related events.”

Fibrosis +/- NASH
Fibrosis No NASH

Fibrosis with NASH
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Liver fibrosis and mortality

Roeb, E. Ann Transl Med 2021;9(8):726 | http://dx.doi.org/10.21037/atm-20-3760
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ELFTM as a
prognostic marker
of disease
progression
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ELF is prognostic: Supporting risk assessment

Day J, et al. JALM, 2019;3(5):815-26
In the U.S., the cutoffs for prognostic use are 9.8 and 11.3
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<7.7 (none to
mild fibrosis)

≥11.3 (cirrhosis)

7.70–9.79
(moderate fibrosis)
9.8–11.29 (severe
fibrosis)

Risk % Cox proportaional
hazard ratio adjusted

for age and sex

Liver-related
outcomes,  5
years

<7.7 1.1 1.0

7.70–9.79 4.1 3.5

9.8–11.29 23.6 21.0

≥11.3 56.8 71.0

Liver-related
outcomes,  6
years

<7.7 2.5 1.0

7.70–9.79 5.6 2.1

9.8–11.29 37.7 21.0

≥11.3 56.8 47.4
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ELF can help determine risk of liver-related events in patients
with NASH and compensated cirrhosis

Are VS, et al. Clin Gastro Hepatol. 2021;19:1292-3 e3.
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2 years

ELF in a primary care setting: Risk-stratification supports
appropriate referral to a hepatology specialist

Srivastava A, et al. J Hepatol. 2019;Apr 6:S0168-8278(19)30227-2. doi: 10.1016/j.jhep.2019.03.033

3,012 patients > 18 yrs

NAFLD

Primary care

≥Kleiner F3

Specialist care

Step 1: FIB-4 Step 2: ELF

NAFLD Pathway compared to SOC

<1.3 >3.25
1.3–
3.25

1.3–
3.25

>9.5<9.5

Performance
evaluation

Fibrosis determination



33
Restricted © Siemens Healthineers, 2022

Outcomes summary

Srivastava A, et al. J Hepatol. 2019;Apr 6:S0168-8278(19)30227-2. doi: 10.1016/j.jhep.2019.03.033
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NIT’s in Testing
Guidance
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Non-Invasive Testing (NIT’s) as an alternative to liver biopsy
(published 2021)

Younossi, ZM. Am J Gastroenterol 2021;116:254–262.
https://doi.org/10.14309/ajg.0000000000001054

“As an invasive tool for staging the severity of
underlying liver disease, liver biopsy has no effective
role in population-based screening.”

“NITs for liver fibrosis are attractive alternatives for
disease risk stratification in NASH”

“The most important step at this time is for clinicians to use NITs through an algorithm to risk stratify and identify
patients with NASH who are at highest risk of adverse clinical outcomes.”
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Accessible testing is essential

Front-line testing for fibrosis
or a 2-step approach?

Blood testing offers high volume testing

Imaging has more
limited access

Increasingly available

How to interpret?
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EASL-EASD EASO Clinical Practice Guidelines:
Screening for ELF in Type 2 Diabetes mellitus

Byrne CD, et al. Diabetologia 2016;59:1141-4.

Repeat test at
intervals, e.g.

2 years

Specialist referral:
treatment, consider

further investigations
(e.g. HCC/varices

surveillance) and long-
term monitoring

Consider further
investigation of
abnormal LFTs

Patients with type 2 diabetes

Age <59 years Age >59 years incidental
abnormal LFTs

Liver steatosis test, e.g. fatty liver index or ultrasound if clinically indicated

Fatty liver index <60
or ultrasound fat

negative

Liver fibrosis test, e.g.
ELF Test

ELF Test
<10.51

ELF Test
≥10.51

Authors recommend that clinicians use
ELF as a front-line test  help identify  those
with clinically significant liver fibrosis
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NICE algorithm: diagnosis of fibrosis in adults, children,
and young people

NICE guideline NG49. National Institute of Health and Care Excellence; 2016.
Nobili V, et al. Gastroenterology 2009;136(1):160-167.

Use ELF Test to test for advanced fibrosis (F ≥ 3)

≥10.51<10.51

Do not diagnose with advanced
fibrosis (F≤2)

Retest
Adults: every 3 years
Children and young people: every 2 years

Diagnose with advanced
fibrosis (≥F3)

Refer to a relevant
specialist in hepatology

Diagnosed with NAFLD (Fatty Liver)
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Refer to Hepatology Clinic
• For assessment of liver disease
• For management of advanced fibrosis
• Screening and treatment of portal

hypertension
• HCC screening and management

>9.5
OR

>7.8 kPa
or invalid scan

High risk of advanced fibrosis

British Society of Gastroenterology Guidelines:
NAFLD Fibrosis Algorithm

*A higher low-end FIB-4 cut-off of <2.0 should be used for patients aged over 65 years.
Newsome PN, et al. Gut 2018;67:6-19.

Determine risk of advanced fibrosis

Calculate FIB-4 or NAFLD fibrosis score

FIB-4*
<1.30 1.30 to 3.25 >3.25

Manage in Primary Care
• Assess cardiovascular risk
• QRISK2 and consider statin
• Diabetes/alcohol/hypertension
• Weight loss

ELF Test
OR

ARFI
elastography
/FIBROSCAN

≤9.5
OR

≤7.8 kPa
Low risk of advanced fibrosis

Reassess risk periodically
(2–5 years depending on

clinical risk)

NAFLD suggested by ultrasound and/or negative liver screen
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Just Published….

McPherson, S. Lancet Gastroenterol Hepatol
2022 https://doi.org/10.1016/
S2468-1253(22)00061-9

“Proactive assessment for the presence of liver fibrosis
in patients at risk can permit earlier identification of
significant liver disease…”

An ELF value of 9.5 for Specialist referral is suggested but authors
note the “optimum care pathway” is still in development
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Just published: Guidance for the U.S.

Cusi, K. et al. Endocrine Practice 28 (2022) 528e562

The preferred noninvasive initial test is the FIB-4

Indeterminate FIB-4  (between 1.3 and 2.67)
test with:
ELFTM blood test or imaging for liver stiffness

Focus is on testing in Primary Care or Endocrinology
for Specialist referral



42
Restricted © Siemens Healthineers, 2022

Education of both Labs and Clinicians is essential

Cusi, K. et al. Endocrine Practice 28 (2022) 528e562

Lab professionals Clinical Doctors

Education on fibrosis testing
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The ELFTM Test: A paradigm shift in at-risk patient management

• Biopsy staging indicates only “damage
done”

• ELF reflects active fibrosis

I’m concerned about this liver fibrosis test
result. We need to address this urgently as

few treatment options if you progress.

>9.8 A call to action

≥11.3 Urgency!!
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Summary

• NAFLD and other CLD  is a silent epidemic with diagnosis occurring
too late in many patients

• Using the ELFTM Test to assess prognostic risk in those with advanced
fibrosis (F3 or F4) can act as an early alert system for intervention

• ELFTM indicates “active fibrosis” and risk of progression to cirrhosis
and liver-related events

• ELFTM is found in multiple Guidelines including NAFLD and Diabetes
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Siemens Healthineers welcomes your questions

Katherine Soreng, PhD
Phone: +1 404.290.2616
Katherine.soreng@siemens-healthineers.com

Siemens Healthineers
Department
Siemens Healthcare Diagnostics Inc.
5210 Benedict Ave.
Tarrytown, NY
10591
U.S.A.
siemens-healthineers.com


