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Abstract

Loop diuretics are essential in the treatment of patients with heart failure (HF) who develop
congestion. Furosemide is the most commonly used diuretic; however, some randomized
controlled trials (RCTs) have shown varying results associated with torsemide and furosemide

in terms of hospitalizations and mortality. We performed an updated meta-analysis of currently
available RCTs comparing furosemide and torsemide to see if there is any difference in

clinical outcomes in patients treated with these loop diuretics. PubMed, MEDLINE, Cochrane,
and Embase databases were searched for RCTs comparing the outcomes in patients with HF
treated with furosemide versus torsemide. The primary end points included all-cause mortality, all-
cause hospitalizations, cardiovascular-related hospitalizations, and HF-related hospitalizations. A
random-effects meta-analysis was performed to estimate the risk ratio (RR) with a 95% confidence
interval (CI). A total of 10 RCTs with 4,127 patients (2,088 in the furosemide group and 2,039

in the torsemide group) were included in this analysis. A total of 56% of the patients were

men and the mean age was 68 years. No significant difference was noted in all-cause mortality
between the furosemide and torsemide groups (RR 1.02, 95% CI 0.91 to 1.15, p = 0.70); however,
patients treated with furosemide compared with torsemide had higher risks of cardiovascular
hospitalizations (RR 1.36, 95% CI 1.13 to 1.65, p = 0.001), HF-related hospitalizations (RR

1.65, 95% CI 1.21 to 2.24, p = 0.001), and all-cause hospitalizations (RR 1.06, 95% CI 1.01 to
1.11, p = 0.02). In conclusion, patients with HF treated with torsemide have a reduced risk of
hospitalizations compared with those treated with furosemide, without any difference in mortality.
These data indicate that torsemide may be a better choice to treat patients with HF.
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Methods

Heart failure (HF) continues to be a major clinical and public health problem worldwide.
According to the 2017 to 2020 National Health and Nutrition Examination Survey, around
6.7 million people in the United States aged >20 years had HF, a 10% increase from 6
million in 2015 to 2018.2 The average health care cost of HF in the United States is $31
billion every year, which is projected to increase to $50 billion in 2030, with an increase in
the aging population.34

Loop diuretics, such as bumetanide, furosemide, and torsemide, are the preferred diuretic/
decongesting agents in most patients with HF.>~7 Furosemide is the most commonly

used loop diuretic for HF treatment, although bumetanide and torsemide have a higher

oral bioavailability than furosemide.8-10 Torsemide may improve left ventricular diastolic
function and myocardial fibrosis, but there was no significant difference observed in
mortality compared with furosemide in patients with HF.11-13 Meta-analyses of randomized
controlled trials (RCTs) have shown conflicting results in terms of mortality and
readmissions.1415 The recently published TRANSFORM-HF (Torsemide Comparison With
Furosemide for Management of Heart Failure) is the largest trial to date comparing
furosemide and torsemide. 8 It showed no difference in the outcomes of patients after

being admitted for HF. We performed an updated meta-analysis of the currently available
RCTs comparing furosemide and torsemide to assess the clinical outcomes, including the
TRANSFORM-HF trial.

We searched the currently available RCTs that were published until January 30, 2023,

in the PubMed, MEDLINE, Cochrane, and Embase databases using search terms such as
“furosemide,” “torsemide,” “diuretics,” and “heart failure” in various combinations. Only
the RCTs comparing furosemide and torsemide in adult patients with HF and reporting at
least 1 clinical outcome of interest were included. The main exclusion criteria were studies
with a nonrandomized design and postmarketing analysis of previous RCTSs.

The study reports were screened for eligibility, the risk of bias was assessed, and data were
collected independently by 2 reviewers (SD and SG). Differences between the reviewers
were resolved after a discussion with the third reviewer (SS). Baseline characteristics of
the eligible RCTs and the patients were collected: type of HF, number (n) of patients,
age, male percentage, follow-up duration, dose and route of furosemide/torsemide, major
inclusion/exclusion criteria, baseline New York Heart Association class, co-morbidities
such as hypertension, diabetes mellitus, coronary artery disease, myocardial infarction,
and previous HF admissions. The primary end points were all-cause mortality, all-cause
hospitalizations, cardiovascular (CV) hospitalizations and HF-related hospitalizations. In
addition, brain natriuretic peptide/N-terminal pro-brain natriuretic peptide (pg/ml) levels
were compared at follow-up.
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We conducted this analysis according to the Preferred Reporting Items for Systematic
Reviews and Meta-Analyses (PRISMA) guidelines.l” The meta-analysis was performed
using the Cochrane Review Manager, version 5.4 (Cochrane, London, United Kingdom).18
Pooled risk ratios (RRs) for dichotomous variables and standardized mean difference

for continuous variables, along with 95% confidence intervals (Cls) were calculated for
different clinical end points using the random-effects model with the Mantel-Haenszel
method. A p <0.05 was considered statistically significant. Heterogeneity between the
studies was calculated using the I-squared statistic (considered significant if 12 >50%).
Forest plots were generated for individual clinical end points to depict the differences
between the furosemide and torsemide arms. A sensitivity analysis was performed for all the
outcomes by excluding each trial from the analysis.

The initial search revealed 149 studies, of which 10 RCTs fulfilling the inclusion criteria
were included in the meta-analysis.911.16.19-25 The search strategy is described in the
PRISMA flow diagram (Figure 1). A total of 4,127 patients, with 2,088 in the furosemide
group and 2,039 in the torsemide group, were included (Table 1). The duration of the follow-
up varied from 3 to 18 months. A total of 7 studies had patients with chronic HF, and 3
studies had patients with acute on chronic HF. A total of 56% of the patients were men, and
the mean age was 68 years (Table 2). For the studies that reported co-morbidities, 55% of
the patients had hypertension, 56% had diabetes mellitus, 42% had previous coronary artery
disease, 30% had previous myocardial infarction, and 35% had previous HF admissions. No
significant publication bias was observed for the outcomes using funnel plots and Egger and
Beggs analyses (Supplementary Figure 1).

A total of 9 RCTSs reported data on all-cause mortality, with 444 events in the furosemide
group (n = 2,064) and 429 events in the torsemide group (n = 2,023). There was no
significant difference in the all-cause mortality between the 2 arms (RR 1.02, 95% CI1 0.91
to 1.15, p = 0.70). There was no significant heterogeneity among the studies (12 = 0%)
(Figure 2).

The data for hospitalizations were divided into 3 categories: all-cause hospitalizations,

CV hospitalizations, and HF-related hospitalizations. Of the 1,951 patients in the
furosemide arm and 1,936 in the torsemide arm, a total of 1,188 and 1,117 all-cause
hospitalizations were reported, respectively. The furosemide group had a marginally higher
risk of hospitalizations (RR 1.06, 95% CI 1.01 to 1.11, p = 0.02) (Figure 3). The CV
hospitalizations (RR 1.36, 95% Cl 1.13 to 1.65, p = 0.001, 12 = 0%) and HF-related
hospitalizations (RR 1.65, 95% CI 1.21 to 2.24, p = 0.001, 12 = 0%) were significantly
higher in the patients treated with furosemide (Figure 3). There was no significant study
heterogeneity observed for any outcome.

No significant difference was found with respect to brain natriuretic peptide/N-terminal
pro-brain natriuretic peptide levels in the furosemide and torsemide groups at follow-
up (standardized mean difference 0.34, 95% CI —0.07 to 0.76, p = 0.10, 12 = 44%)
(Supplementary Figure 2). The sensitivity analysis for primary end points by excluding
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each trial is listed in Table 3 and risk of bias summary is shown in Figure 4. The number
needed to treat for torsemide with respect to HF hospitalizations was found to be 12.

Discussion

Our meta-analysis of 4,127 patients with HF from 10 RCTS showed that the torsemide
group had a significantly lower number of hospitalizations (all-cause, CV-related, and HF-
related hospitalizations) than the furosemide group, with no difference in all-cause mortality.

The current guidelines recommend loop diuretics for the management of congestion in
patients with HF.> Furosemide has long been the drug of choice, but comparisons with
torsemide started as early as 1986.28 Torsemide was shown to be better in natriuresis,
ameliorating cardiac sympathetic nerve activity and left ventricular remodeling, and
reversing myocardial fibrosis.2’~2% However, no difference was found between the 2 drugs
with respect to all-cause mortality (8.7% vs 8%, p = 0.845) or CV mortality (4.9%

vs 8%, p = 0.331) in an RCT by Noe et al.1® Stroupe et al?% subsequently reported

reduced hospitalizations with torsemide versus furosemide related to HF (18.3% vs 34)

and all CV causes (37.6% vs 58%). Similarly, another study showed improvements in HF
hospitalizations (17% vs 32%, p = 0.01) and CV hospitalizations (59% vs 44%, p = 0.03)
with torsemide compared with furosemide.? However, these studies suffered from a small
sample size and lack of power. On the contrary, the post hoc analyses from 2 large scale
trials showed no differences in 30-day mortality or hospitalizations between the furosemide
and torsemide groups; patients in the torsemide arm had greater severity of HF.13:30 In the
recent largest clinical trial to compare the 2 medications by Mentz et al'® (TRANSFORM-
HF), 2,859 patients were randomly allocated to the furosemide and torsemide groups. No
significant difference was observed in all-cause mortality (hazard ratio [HR] 1.02, 0.89 to
1.18), total hospitalizations (RR 0.94, 0.84 to 1.07), and the composite outcomes of all-cause
mortality or all-cause hospitalizations at 30 days (HR 0.94, 0.75 to 1.18) and 12 months (HR
0.92, 0.83 to 1.02).

Our results are similar to the results of TRANSFORM-HF and other trials in terms

of mortality; however, we found an improvement in hospitalizations with torsemide use
compared with furosemide. This could be explained by the higher variability in absorption
and natriuretic activity of furosemide as opposed to torsemide.® This is in contrast with the
meta-analysis by Kido et al3! that reported no difference in rehospitalizations or mortality
(the studies had heterogeneity ranging from 12 = 40% to 79%). Furthermore, the recent
meta-analysis by Eid et all® also failed to show any clinical benefit with torsemide compared
with furosemide in HF. The difference in the observed results may be explained by the larger
sample size and no heterogeneity among the studies in our analysis.

There are a few limitations to our meta-analysis. First, because this is a trial-level analysis, it
is susceptible to the biases as the individual trials. Second, 1 of the studies initially randomly
allocated patients to the 2 medications but later changed both groups to furosemide, which
could have affected the overall clinical outcomes during the follow-up.22 Third, the studies
included combined populations of acute and chronic HF, with substantial crossover during
rehospitalizations, making it challenging to determine the benefits of torsemide in an
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acute scenario. Fourth, because most of the studies had combined patient populations with
preserved and reduced ejection fractions, we were unable to assess the impact of baseline
ejection fraction on the rate of hospitalizations. Similarly, a subanalysis to evaluate the effect
of additional classes of diuretics, such as metolazone, could not be performed owing to the
lack of patient-level data. An ongoing active trial (TRANSFORM-HF Ancillary Mechanistic
Study) may help to understand the mechanisms of the diuretic’s benefits by examining blood
and urine proteomic protein clusters.32

In conclusion, our meta-analysis showed that treatment with torsemide in patients with

HF is associated with a lower prevalence of hospitalizations (all-cause, CV-related, and
HF-related) than furosemide, without any difference in mortality. Although 12 patients need
to be treated with torsemide (needed to treat) to prevent 1 additional HF hospitalization
compared with furosemide, switching the patients to torsemide would still be beneficial in
reducing health care costs by decreasing the total HF readmissions because the medications
are formulary and not expensive.

Supplementary Material

Refer to Web version on PubMed Central for supplementary material.
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PRISMA 2020 flow diagram depicting the search strategy.
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Furosemide Torsemide Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Noe et al. 1999 11 137 9 103 1.9% 0.92 [0.40, 2.13] 1999
Stroupe et al. 2000 20 100 15 93 3.6% 1.24 [0.68, 2.28] 2000
Murray et al. 2001 25 12% 18 113 4.4% 1.30[0.75, 2.25] 2001
Muller et al. 2003 6 115 8 122 1.3% 0.80 [0.28, 2.22] 2003 +
Yamato et al. 2003 0 25 0 25 Not estimable 2003
Paterna et al. 2005 7 42 6 42 1.3% 1.17 [0.43, 3.18] 2005
TORAFIC 2011 0 78 0 77 Not estimable 2011
Trippel et al. 2018 1 18 0 17 0.1% 2.84[0.12, 65.34] 2018 + >
Mentz et al. 2023 374 1428 373 1431 87.4% 1.00 [0.89, 1.14] 2023
Total (95% CI) 2064 2023 100.0% 1.02 [0.91, 1.15]
Total events 444 429

Heterogeneity: Tau? = 0.00; Chi? = 1.95, df = 6 (P = 0.92); I> = 0%

Test for overall effect: Z = 0.38 (P = 0.70) 0:5 -0 ) 1:d 2

Favours [furosemide] Favours [torsemide]

Figure2.
Forest plot showing all-cause mortality in furosemide and torsemide groups. M-H = Mantel-

Haenszel.
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A
Furosemide Torsemide Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% ClI Year M-H, Random, 95% CI
Stroupe et al. 2000 73 100 62 93 6.2% 1.09 [0.91, 1.32] 2000 ]
Murray et al. 2001 92 121 80 113 9.0% 1.07 [0.92, 1.25] 2001 —
Yamato et al. 2003 0 25 0 25 Not estimable 2003
Muller et al. 2003 11 115 10 122 0.3% 1.17 [0.52, 2.64] 2003 >
Paterna et al. 2005 9 42 8 42 0.3% 1.13[0.48, 2.63] 2005 >
TORAFIC 2011 2 78 4 77 0.1% 0.49[0.09, 2.62] 2011 + >
Trippel et al. 2018 10 18 10 17 0.7% 0.94 [0.53, 1.68] 2018
Balsam et al. 2019 4 24 3 16 0.1% 0.89[0.23, 3.45] 2019 + >
Mentz et al. 2023 987 1428 940 1431 83.3% 1.05 [1.00, 1.11] 2023 ‘.
Total (95% CI) 1951 1936 100.0% 1.06 [1.01, 1.11] <
Total events 1188 1117
Heterogeneity: Tau? = 0.00; Chi? = 1.30, df = 7 (P = 0.99); I> = 0% + t t t
Test for overall effect: Z = 2.28 (P = 0.02) 0.5 F 0.7 . 1.5 5 2
avours [furosemide] Favours [torsemide]
B
Furosemide Torsemide Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stroupe et al. 2000 58 100 35 93 37.5% 1.54 [1.13, 2.10] 2000 ——
Murray et al. 2001 71 121 50 113 55.4% 1.33[1.03, 1.71] 2001 ——
Muller et al. 2003 8 115 8 122 4.0% 1.06 [0.41, 2.73] 2003 —
TORAFIC 2011 2 78 4 77 1.3% 0.49[0.09, 2.62] 2011
Trippel et al. 2018 3 18 3 17 1.7% 0.94 [0.22, 4.05] 2018
Total (95% CI) 432 422 100.0% 1.36 [1.13, 1.65] L 2
Total events 142 100
- B . Chi2 — s = o s t + + t t t
o aa— SF~DA= DX IR S B
Favours [furosemide] Favours [torsemide]
C
Furosemide Torsemide Risk Ratio Risk Ratio
Study or Subgroup Events Total Events Total Weight M-H, Random, 95% Cl Year M-H, Random, 95% CI
Stroupe et al. 2000 34 100 17 93  36.6% 1.86 [1.12, 3.09] 2000 —
Murray et al. 2001 39 121 19 113 40.4% 1.92[1.18, 3.11] 2001 ——
Muller et al. 2003 3 115 2 122 3.0% 1.59[0.27, 9.35] 2003
Paterna et al. 2005 9 42 8 42 13.1% 1.13[0.48, 2.63] 2005 L a—
Trippel et al. 2018 L 18 2 17 1.8% 0.47 [0.05, 4.74] 2018
Balsam et al. 2019 4 24 3 16 5.2% 0.89[0.23, 3.45] 2019 —)
Total (95% CI) 420 403 100.0% 1.65 [1.21, 2.24] -
Total events 90 51

Heterogeneity: Tau? = 0.00; Chi? = 3.29, df = 5 (P = 0.66); I> = 0%
Test for overall effect: Z = 3.18 (P = 0.001)

Figure 3.

0.05 0.2

Favours [furosemide]

5 20
Favours [torsemide]

Forest plot showing hospitalizations in the furosemide and torsemide groups. (A) All-cause
hospitalizations. (B) CV-related hospitalizations. (C) HF-related hospitalizations. M-H =
Mantel-Haenszel.
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Figure 4.
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Risk of bias summary. M-H

Am J Cardiol. Author manuscript; available in PMC 2024 November 01.

Author Manuscript Author Manuscript

Author Manuscript

Author Manuscript



Page 12

Singh et al.

‘ueid1sAyd Buirea ayy Aq paisnipe ‘asop buinels

1

'suoneaIpaW ay} 4o uonduosald usalb syusied Ing pauonuaw Ajeary10ads 10N

i

*350p A|1ep ||BISN0 UBSA
¥

"ain|Ie} Leay d1uo4yd Yiim syuaired ul apIwasoIny snsaA aseajal pabuojoid apiwaselol = D14vHOL ‘Shijjaw salaqelp g adA1 = INQZL ‘apiwasiol = | ‘[eso Jad = Od ‘| adA1 uabejjooo.d jo apndadoud

[eUIWLIB)-D = dId ‘UONBID0SSY LeaH YI0A MAN = YHAN ‘adi1 Jad sajowoueu = /jowu ‘ai

w Jad swesBoueu = JwyBu ‘WNIPOS = BN ‘a|ge|IeAe 10U = WN ‘siuaned Jo saquinu = N ‘uonenbinbal feniw =

HIN enawijiw = ww ‘a.1199p Jad sweBijjiw = |p/Buw ‘swelbijjiw = B ‘1s1awelp 21j0ISeIp-pus A1 = PAAT BJ91IUBA Y] = AT ‘wnisseiod = M ‘snousAenul = A ‘uoisuauadAy = N1 H ‘AyredoAwoipied
a1ydosadAy = INDOH ‘aanjre) Ueay = 4H ‘apIwason) = 4 ‘uonoel) Uonoals = 43 ‘aseasip Jejnosenolpes = GAD ‘aulunessd = 1J ‘Ajiep 80IMm] = |g ‘SISOUs)s 211I0e = SV ‘BW0JPUAS A1euolod ainoe = SOV

Od-1 TEVT -L
Jue|dsues; peay ‘sisheiq %0% > 43 A1 Od uonaisip s, uedisAyd bunesi 1y 4 8zyT -4 ooIyD €202 '[B 18 AU
Od-1 0L-1 9T -L dluodyd
INOOH ‘SoV AI-lIl VHAN Od-4 00T -4 € vZ-4 uo8ndy  6TOC ‘[e 18 wesjeg
sisAJelp ‘g < apelb uonenbinbal uwy/Bu OTT= dId Od-L S-1 LT-1
UMM 8S3SIP BAJeA JRIpIeD pue uonounysAp a1joiselp ‘WAazL 0d- 0z-4 6 8T -4 auolyy 810z ‘[e 18 [edduL
Od-1 0T -L LL-1
AAD 21WaYyast Jusdal ‘NOOH 'SV NLH ‘Al-1l VHAN Od-4 o -4 8 8/-4 dluoyd TT0Z 214vdOL
aig bw
005-052 4 Od 0} pabiueyo Jaje| yiog
%SE> 43 Al-1 aigooc- 1 -1 JluoIyd
- A1 '4H A1010e1481 paresuadiooun Al -4 algo0s - 4 8T—9 -4 uo 8Ndy  S00C¢ '[e 18 eulaled
dN
piw < ‘|p/Bw Gz < 12 7/jowu G'€ %Sv > 43 Od-L 81-1 Gc-1
> ‘(/1owu GET > BN AT ‘Ww9 2 pant ‘li/il VHAN Od-4 0—0¢ - 4 9 G¢-4 JlUoIYD  €00¢ ‘[e 18 OleweA
On_u._u O._“ -1 NN.H |._|
- Al VHAN  £0d "4 $0v -4 6 STT 4 luoIyD €00z ‘[B 18 J8INIA
cL-1 £TT-L
1 01 ABis|v uonounysAp o1j01sAs A1 N » 96T 4 12T 4 auoIyD  T00Z ‘[e 18 Aeuiniy
€6-1 Jluoayd
1 01 ABus| v uonounysAp o1101sAs A1 WwN WvN T 00T -4 uo aNdy 0002 ‘Ie 10 adnons
On_u._u mm - |_. mo.ﬁ .._-
/4 01 uoedIpUIRIIUOD /I VHAN  £Od "4 «£€7 4 9 LeT 4 a1uoyD 666T ‘[2 18 20N
(syjuow)
®1J91110 UOKBNPX] ®1J91110 UOSN[OU | anoy (Bw) aso@ dn mojjo4 N 4H JoadA1L Apnis
S91PpNIs a8y} Jo SalIsLIsloeIeyd auljaseg
T9lqel

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Cardiol. Author manuscript; available in PMC 2024 November 01.



Page 13

Singh et al.

's1eak = A ‘ain|re) Leay 91U0IYD YIIM Spusied Ul 9pILIBSOINY SNSISA aseaal pabuojoid apIlaselo] = DI4VHOL ‘8pIWesio) =

1 ‘UOIRID0SSY LBaH YIOA MON = VHAN ‘9]Ge|IeAR 10U = N ‘U0NDJeJUI [RIPJedoAw = || ‘uoisusladAy = NLH ‘a.n|iey Leay = 4H ‘apIwasolny = 4 ‘snijjaw saleqelp = NG ‘9sessip Alale A1euoiod = Qv

le-1 862-1 T8p-1 799-1 v9-L

1'€e-4 VN 292-4 ¢€.lv-4 VN VN 19-4 G9-d4 €207 ‘[e¥8 BN
€95- 1 05-1L G/6-1  0S-L -1 8'89- 1 vL-L

1'29-4 VN 86p-d 05-4 €85-4d z-4 €e8-4 G9-4  6T0Z ‘e weseg
9/-1 €6-1 00T-1 00T-1 9.-1 89-1

8z -4 WN 6€-4 00T-d ¥6-4  %6S-1%EE-41I VHAN 6€-4 €69-d4  8T0Z '[e19 [edduL
00T -1 g5- L 189-1

VN VN VN VN 00T-4 %T96-L%.68-d11VHAN 29-4 €69 -4 1702 O14vdOL
0S5-L 6-L v9- L GeL-L

VN WN 25-4 VN T2-4 VN 19-4 €¥.-4 S00T ‘[e 19 euldled
S-1 8z-1 L2-1 95-1 Lv9-1

VN 8y -4 VN VN vz-4 9C-4 09 -4 679-d4 €002 ‘|8 18 OleWEA
T€T-1 8Tr-L T2L-1 Tl2-1 -1 TSy-1 vyL-L

g.-4 €715-4 VN €8/-4 €T1e-4 1£2-4 607 -4 Z€L-4  €00Z ‘[e8 BN
Gz-L 2T-1  Se-L  9v-1  19-1 8C-1 67 - L T¥9- 1

TT-4 G-4 7 -4 €5-4 85-4 9z-4 9r -4 T%9-4 1002 ‘e 19 Aelniy
L-1 oF-1  €5-1 8e- L €9-1

VN €-4 VN er -4 Lr-4 VN Ge -4 €9-4 0002 ‘e 19 adnons
96y -1 Lvr-1 T€9-1 veZ-L €.6-1 T6L-1

VN 08¢-d VN 9€-4 T65-4 9eZ -4 ¥S -4 T6L-4 666T |e 18 80N

% uossiwpe 4H Jolld  %IAN  %dVD  %WNA  %NL1H ssejp YHAN auljpseq %8RI (A)ebe ues |y Apmis

sjualyed ay) Jo sonsIIgoRIRYD Buljaseg
¢ 3lqelL

Author Manuscript

Author Manuscript

Author Manuscript

Author Manuscript

Am J Cardiol. Author manuscript; available in PMC 2024 November 01.



Page 14

"[(10) reassmur 8ouBpLU0D 96G6] (M) 1Rl YSH Ul SaN[eA

"3IN|1ey LBaY 21U0IYD YNM sjuaiied Ul apIwasolny SNSIaA ases|al pabuojold apiwasiol = D14vHOL ‘aIn|ie) 1eay = 4H ‘1e[naseAcIpied = AD

[rez'vetloLt
[ogz vz 1l 69T

[evz'seTlseT

[ozz ‘12Tl 59T

[czz'ooTl 69T
[ozz ‘w01l ¥5'T

[zz' 1211591

[99TeTT] 28T
[29TvTT]8ET

[29T'vTT]8ET
[88°T 90Tl Tv'T
[toT'00T] 22T

[S9TeTTl 98T

[oz'T'96°0] 20T
[tT1'T0Tl 90T
[trT't0Tl 90T
[trT't0Tl90T
[tT1'70Tl 90T
[trT't0Tl 90T
[trT't0Tl 90T
[tT1'00TlS0T
[trT'00tl S0t

[tTT'70T] 90°T

[09T ‘80l 9T'T

[sTT'T6°01 20T
[sTT 1601 20T
[sT'T'T6°01 20T
[sTT'T6°01 20T
[sTT 160l €0T
[vT'T'06°01 TO'T
[vT'T 060l 20T
[sTT 1601 20T

[sTT'T60] 20T

€202 ‘1218 ZUBN
6T0C "[e 18 Wesfeg
8107 "[e 18 [adduL
TT0Z OI4VvdOL
G002 "[e 18 BUIBTed
€002 ‘[e 18 OJeWeA
€002 ‘12 18 JBIININ
7002 ‘e 38 Aenniy
0002 “[e 18 8dnons
666T '[2 32 30N
Papn|oXa sjel L

3WO2IN0 [eul

Am J Cardiol. Author manuscript; available in PMC 2024 November 01.

Singh et al.

suoljezife)idsoy pelepl 4H  SuoiezieNdsoy peeRl AD - SUOIIeZIedsoy asned-|ly  Alifeliow asneo-||y Sl

siIsAjeue AlIANISUSS

€ 9lqeL

Author Manuscript Author Manuscript Author Manuscript Author Manuscript



	Abstract
	Methods
	Results
	Discussion
	References
	Figure 1.
	Figure 2.
	Figure 3.
	Figure 4.
	Table 1
	Table 2
	Table 3

