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EDITORIAL COMMENT

Global Longitudinal Strain
Ready for Clinical Use and Guideline Implementation*
Kristina H. Haugaa, MD, PHD,a,b,c Lars A. Dejgaard, MDa,b

C

ardiac function is a powerful prognostic

In this issue of the Journal, Park et al. (5) assessed

marker. A great number of clinical decisions

the value of GLS compared with EF for prediction of

are based on the performance of the left

all-cause mortality in patients admitted to the hos-

ventricle, such as medication for heart failure (HF),

pital with a clinical diagnosis of acute HF. The

primary prevention implantable cardiac deﬁbrillator

SEE PAGE 1947

treatment, and timing of valve interventions, among
others. The method for assessing left ventricular

investigators included a staggering 4,312 patients

function has long been synonymous with the left ven-

during an 8-year study period and quantiﬁed EF and

tricular ejection fraction (EF), a term with >70,000

GLS at admission. Patients were classiﬁed as having

hits on PubMed. Other methods to evaluate left ven-

HF with reduced EF, HF with preserved EF (HFpEF),

tricular function were introduced during the past

and the recently formed category of HF with mid-

years, but were most often discarded. Myocardial

range EF (6,7). EF categories were compared with

strain imaging was introduced in the 1990s and this

GLS tertiles and both parameters were also analyzed

method has persisted, although its path to acceptance

as continuous variables. A total of 1,740 (40%) pa-

by the medical community has been thorny (1,2).

tients met the primary endpoint of all-cause death

Global longitudinal strain (GLS) has emerged as a

during follow-up. Maybe not unexpectedly, GLS

ﬁne-tuned,

operator-

showed strong predictive value among well-known

friendly method for quantiﬁcation of left ventricular

predictors of all-cause death in HF, whereas EF

function and prognostication in a wide spectrum of

failed to predict mortality when adjusted for con-

cardiac diseases (3). Long ago accepted in the cardiac

founders. The superiority of GLS to EF in prediction

imaging

of

highly

research

reproducible,

community

and

and

headlining

cardiovascular

death

has

previously

been

numerous conferences over the last decade, the way

demonstrated in this patient group, albeit not in the

toward guideline implementation of GLS moves

same scale (8). The main strength of the study by

slowly ahead. Skepticism against the speciﬁcs of the

Park et al. (5) is the hitherto unmatched population

underlying technology (vendor secrecy) and potential

size, representing one of the world’s biggest echo-

vendor differences is legitimate (4), but seems to

cardiographic studies.

overshadow the growing pile of evidence for the clinical use and added value of GLS beyond EF.

HF is currently classiﬁed according to EF (6,7).
However, HF classiﬁed according to EF becomes
problematic when there is no reduction in EF. The
term HFpEF indicates that there is “invisible” HF that
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is not detected by EF measurements. Furthermore,

reﬂect the views of the authors and do not necessarily represent the

we teach our students that this “invisible” HF has a

views of JACC or the American College of Cardiology.

concerningly high mortality, maybe as high as in
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those with reduced EF (9). Deadly, invisible, and

In-

without a speciﬁc treatment, HFpEF has caused some
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confusion. Using both GLS and EF for assessing sys-

diology, Oslo University Hospital, Rikshospitalet, Oslo, Norway;
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tolic function, several studies have now revealed that

they have no relationships relevant to the contents of this paper to

GLS may be reduced although EF is still preserved

disclose.

(10–12). Therefore, it is essential to differentiate
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between the terms systolic function and EF, which

What does the study by Park et al. (5) add to what

are not synonymous and not interchangeable. In

is already known about GLS? Park et al. (5) award

hearts with mildly reduced function, EF is not sensi-

useful conﬁrmative results on the prediction of

tive enough to detect dysfunction. The fact that 84%

mortality in acute HF, with the statistical power to

of patients with preserved EF in the study by Park

adjust for a long list of possible confounders. If the

et al. (5) had reduced GLS highlights that GLS quan-

medical community has ignored previous reports

tiﬁes “invisible” HF with good precision and is

about the prognostic value of GLS, this paper should

strongly linked to prognosis, as shown in this and in

help convince those who are still in doubt. The

other papers (13). When systolic function is severely

design of the study and the number of included

reduced (i.e., when the patient has reduced EF), EF is

patients allow us to conclude that GLS is now ready

an excellent marker of prognosis, as has been shown

to be implemented in daily clinical work and in the

for many years in numerous reports (14). Importantly,

guidelines for diagnosis, monitoring, and assessment

in the situation of reduced EF, the prognosis is un-

of prognosis in patients when cardiac function

favorable and further quantiﬁcation by GLS is un-

matters.

likely

to

yield

additional

useful

information.

Therefore, we still need EF and do not anticipate the
fall of a giant. However, a tool is needed to assess the

ADDRESS FOR CORRESPONDENCE: Dr. Kristina H.

mild reduction in cardiac function found in a large

Haugaa, Department of Cardiology, Oslo University

subset of patients with HF and here GLS is an excel-

Hospital, Rikshospitalet, PO Box 4950 Nydalen, N-0424

lent candidate.

Oslo, Norway. E-mail: krihauga@medisin.uio.no.

REFERENCES
1. Quinones MA, Gaasch WH, Alexander JK. Echo-

6. Ponikowski P, Voors AA, Anker SD, et al. 2016

cardiographic assessment of left ventricular function with special reference to normalized
velocities. Circulation 1974;50:42–51.

ESC guidelines for the diagnosis and treatment of
acute and chronic heart failure: the task force for
the diagnosis and treatment of acute and chronic
heart failure of the European Society of Cardiology
(ESC). Developed with the special contribution of
the Heart Failure Association (HFA) of the ESC

2. Edvardsen T, Gerber BL, Garot J, Bluemke DA,
Lima JAC, Smiseth OA. Quantitative assessment of
intrinsic regional myocardial deformation by
Doppler strain rate echocardiography in humans:
validation against three-dimensional tagged
magnetic resonance imaging. Circulation 2002;
106:50–6.
3. Stanton T, Leano R, Marwick TH. Prediction of
all-cause mortality from global longitudinal
speckle strain: comparison with ejection fraction
and wall motion scoring. Circ Cardiovasc Img
2009;2:356–64.
4. Mirea O, Pagourelias ED, Duchenne J, et al., for
the EACVI-ASE Industry Standardization Task
Force. Intervendor differences in the accuracy of
detecting regional functional abnormalities: a
report from the EACVI-ASE Strain Standardization
Task Force. J Am Coll Cardiol Img 2018;11:25–34.
5. Park JJ, Park J-B, Park J-H, Cho G-Y. Global
longitudinal strain to predict mortality in patients
with acute heart failure. J Am Coll Cardiol 2018;71:
1947–57.

[Published correction appears in Eur Heart J
2016;39:860]. Eur Heart J 2016;37:2129–200.
7. Yancy CW, Jessup M, Bozkurt B, et al. 2013
ACCF/AHA guideline for the management of heart
failure: a report of the American College of Cardiology Foundation/American Heart Association
Task Force on Practice Guidelines. J Am Coll Cardiol 2013;62:e147–239.
8. Cho GY, Marwick TH, Kim HS, Kim MK, Hong KS,
Oh DJ. Global 2-dimensional strain as a new
prognosticator in patients with heart failure. J Am
Coll Cardiol 2009;54:618–24.
9. Owan TE, Hodge DO, Herges RM, Jacobsen SJ,
Roger VL, Redﬁeld MM. Trends in prevalence and
outcome of heart failure with preserved ejection
fraction. N Engl J Med 2006;355:251–9.
10. Hasselberg NE, Haugaa KH, Sarvari SI, et al.
Left ventricular global longitudinal strain is associated with exercise capacity in failing hearts with

preserved and reduced ejection fraction. Eur Heart
J Cardiovasc Imaging 2015;16:217–24.
11. Kalam K, Otahal P, Marwick TH. Prognostic
implications of global LV dysfunction: a systematic
review and meta-analysis of global longitudinal
strain and ejection fraction. Heart 2014;100:
1673–80.
12. Stokke TM, Hasselberg NE, Smedsrud MK,
et al. Geometry as a confounder when assessing
ventricular systolic function: comparison between
ejection fraction and strain. J Am Coll Cardiol
2017;70:942–54.
13. Haugaa KH, Grenne BL, Eek CH, et al. Strain
echocardiography improves risk prediction of
ventricular arrhythmias after myocardial infarction. J Am Coll Cardiol Img 2013;6:841–50.
14. Curtis JP, Sokol SI, Wang Y, et al. The association of left ventricular ejection fraction,
mortality, and cause of death in stable outpatients with heart failure. J Am Coll Cardiol
2003;42:736–42.

KEY WORDS echocardiography, ejection
fraction, heart failure, left ventricular function,
myocardial strain, prognosis

1959

