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Meta-analyzing the factors affecting the efficacy
of gliflozins in patients with heart failure based on

heart failure trials

Daogen Yin, MS?, Mei Qiu, MS?, Xubin Wei, MS®®, Xueyan Duan, BS*"

Abstract N
Background: The factors affecting the efficacy of glifiozins in patients with heart failure (HF) are not clear. We aimed to evaluate the |
effects of 11 important factors on the efficacy of gliflozins in HF patients.

Methods: Randomized trials assessing gliflozins in HF patients were included. The outcome of interest was composite HF
outcome, a composite of cardiovascular death, or hospitalization for HF. Meta-analysis was done according to 11 factors: status of
type 2 diabetes, sex, use of angiotensin receptor-neprilysin inhibitor, age, history of hospitalization for HF, estimated glomerular
filtration rate, body mass index, New York Heart Association (NYHA) class, race, region, and left ventricular ejection fraction.

Results: Compared with placebo, dliflozins reduced the risk of composite HF outcome by 14% in the subgroup of patients with
NYHA class Ill or IV (hazard ratios [HR] 0.86, 95% confidence intervals [CI] 0.75-0.99), by 34% in the subgroup of patients with NYHA
class Il (HR 0.66, 95% Cl 0.59-0.74), and by 85% in the subgroup of patients with NYHA class | (HR 0.15, 95% CI 0.03-0.73). This
between-group difference was approximate to statistical significance (Psusgroup = -06). The benefit of gliflozins in HF patients was not
affected by the other 10 factors (Psubgroup = .123).

Conclusions: Gliflozins are applicable for a broad population of HF patients as for preventing HF events, while gliflozins may lead to
greater benefits in patients with mild HF than in those with moderate to severe HF.

Abbreviations: ARNI = angiotensin receptor-neprilysin inhibitor, BMI = body mass index, Cls = confidence intervals, CV =
cardiovascular, eGFR = estimated glomerular filtration rate, HF = heart failure, HHF = hospitalization for heart failure, HRs = hazard
ratios, LVEF = left ventricular ejection fraction, NYHA = New York Heart Association, RCTs = randomized controlled trials, SGLT2is =

sodium-glucose transporter 2 inhibitors.
Keywords: gliflozins, heart failure, SGLT2is

1. Introduction

Heart failure (HF) is an increasing and major public health
concern worldwide.'3! Despite current advances in the
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treatment of HF, HF remains a highly prevalent disease with
substantial morbidity and mortality.[*! Recently, a novel drug
class of sodium-glucose transporter 2 inhibitors (SGLT2is) has
garnered considerable attention in terms of treating HE.>®! Large
randomized trials!”™! of patients with HF have revealed the
evident efficacy of SGLT2is in lowering HF-associated events
among HF patients. However, individual trials do not have
sufficient statistical power to evaluate HF-associated endpoints
with SGLT2is in various subgroups of HF patients with different
baseline characteristics.

A prior meta-analysis''”" which included 2 HF trials!”-*!
identified that 7 factors related to baseline characteristics of
patients, namely, status of type 2 diabetes, sex, use of
angiotensin receptor-neprilysin inhibitor (ARNI), age, history
of hospitalization for HF (HHF), estimated glomerular
filtration rate (eGFR), and body mass index (BMI), did not
significantly affect the efficacy of SGLT2is in HF patients;
whereas 3 factors, namely, New York Heart Association
(NYHA) class, race, and region, had significant effects on that
of SGLT2is. However, that meta-analysis''"! failed to include
the latest HF trial, namely the SOLOIST-WHEF trial®!; and also
failed to evaluate the impact of left ventricular ejection fraction
(LVEF) on the effects of gliflozins in HF patients. Thus, we
aimed to carry out an updated meta-analysis including all
available HF trials of gliflozins, to evaluate whether 11 factors
including 10 factors evaluated in Zannad meta-analysis''®! and
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LVEF significantly influence the efficacy of gliflozins in HF
patients.

2. Methods

We conducted this study of meta-analysis according to the
Preferred Reporting Items for Systematic Reviews and Meta-
Analyses statement.!'!!

2.1. Search strategy and inclusion criteria

Embase and PubMed were searched using the pre-planned
retrieval strategy (see Table S1, Supplemental Digital Content,
http://links.lww.com/MD/G265, which illustrates the whole
search strategy respectively used in Embase and PubMed). We
searched the databases from the creation date of databases to
May 1, 2021. The included studies in this meta-analysis were
randomized controlled trials (RCTs) which only enrolled HF
patients and compared any SGLT2i with placebo in terms of
preventing composite HF outcome. The composite HF outcome
was defined as a composite of cardiovascular (CV) death or HHF
(preferred), or a composite of CV death or hospitalization or an
urgent visit for HF (second choice). The conference articles and
grey articles were not considered in this meta-analysis.

2.2. Study selection, data extraction, and quality
assessment

After literature retrieval, 2 authors independently implemented
study selection, followed by data extraction. The pre-planned
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data to be extracted from included studies contained study
type, type of active treatments, type of comparators, and study
outcomes from pre-defined subgroups. Subgroups of interest
were respectively defined by the following 11 factors: status of
type 2 diabetes (with or without type 2 diabetes), sex (men or
women), use of ARNI (yes or no), age (<65 years or >65 years),
history of HHF (yes or no), eGFR (<60 mL/min per 1.73 m” or
>60mL/min per 1.73 m?), NYHA class (Class III or IV, Class II,
or Class I), race (White, Black, or Asian), region (North
America, Latin America, Europe, or Asia), BMI (<30 kg/m2 or
>30kg/m?), and LVEF (<40% or >40%). Included RCTs were
evaluated for risk of bias independently by 2 authors, according
to the Cochrane risk of bias assessment tool.''?! Any
disagreements between the 2 authors mentioned above would
be discussed with a third author until an agreement was
reached.

2.3. Statistical analysis

We extracted hazard ratios (HRs) and 95% confidence intervals
(CIs) from included articles, to conduct a meta-analysis using the
random-effects inverse-variance model. Statistical heterogeneity
was evaluated by I? statistic, and this value greater than 50%
represents substantial heterogeneity. Subgroup analysis was
performed, respectively stratified by the 11 factors of interest.
Randome-effects meta-regression analysis was done to examine
subgroup effects. Pgupgroup <.05 is considered as statistical
significance. All data analyses regarding this meta-analysis were
conducted in the Stata/MP software (version 16.0).

Treatment Treatment Control  Control %
stugy (Events)  (Patients) (Events) (Patients) HR (95% C1) Weight
NYHA class: Class Ill or IV | I
DAPA-HF 196 767 213 774 == 0.90(0.74,1.09) 1924
EMPEROR-Reduced 141 464 163 166 == 0.83(0.66,1.04) 17.19
SOLOIST-WHF NR X NR 614-X -=—4— (.83 (0.60, 1.16) 12.03
Subtotal (I-squared = 0.0%, p = 0.841) O 0.86(0.75,0.99) 48.46
NYHA class: Class Il )

DAPA-HF 190 1606 289 1597 - 063(0.52,0.75) 1991
EMPEROR-Reduced 220 1399 299 1401 —— 0.71(0.59,0.84) 20.32
SOLOIST-WHF NR X NR 552 -X =R 0.58 (0.40,0.84) 1044
Subtotal (I-squared = 0.0%, p = 0.504) o 0.66 (0.59,0.74) 5067
NYHA class: Class |
SOLOIST-WHF NR X NR 31-X + 0.15(0.03,0.72) 088
Subtotal (I-squared =%, p=.) ~——— —————i | 0150003073 o0ss
Overall (I-squared = 57 4%, p = 0.029) | 073083085 10000
NOTE: Weights are from random effects analysis
P for subgroup differences from meta-regression = 0.06
T TT
02 117
Favours glifiozins Favours placebo

Figure 1. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by NYHA class. Cl=confidence interval, HR =hazard ratio, NR=
not reported in included articles, NYHA=New York Heart Association. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in
included articles, but the total number of patients in 2 subgroups was available. For instance, “X” and “810 —X” means that the total number of patients in 2

subgroups was 810.
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Treatment Treatment Control Control %
study (Events)  (Patients) (Events) (Patients) HR (95% CI) Weight
Type 2 diabetes: Yes i
DAPA-HF 215 1075 27 1064 —E‘— 0.75(0.63,090) 2468
EMPEROR-Reduced 200 927 265 929 + 0.72(060,0.87) 22.74
SOLOIST-WHF 245 608 355 614 -— 067 (0.52,0.85) 13.00

Subtotal (I-squared = 0.0%, p = 0.767) <> 072(064,081) 6043

Type 2 diabetes. No

DAPA-HF 171 1208 231 1307 —_— 0.73 (0.60,0.88) 21.41
EMPEROR-Reduced 161 936 197 938 —_— 0.78(0.64,097) 18.16
Subtotal (I-squared = 0.0%, p = 0.646) 0 0.75(0.65,0.87) 3957
Overall (I-squared = 0.0%, p = 0.916) @ 0.73 (0.67,0.80) 100.00

NOTE: Weights are from random effects analysis ‘
P for subgroup differences from meta-regression = 0.673

T T T
51 1 11
Favours gliflozins Favours placebo

Figure 2. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by status of type 2 diabetes. Cl=confidence interval, HR=
hazard ratio.

Treatment Treatment Control  Control %
study (Events)  (Patients) (Events) (Patients) HR(95% Cl)  Weight
Sex: Men E
DAPA-HF 307 1809 406 1826 _— 073 (063,085 3529
EMPEROR-Reduced 294 1426 353 141 —f—-‘-— 0.80(0.68,093) 32.31
SOLOIST-WHF NR X NR 810-X —_— 062 (0.47,082) 1027
Subtotal (I-squared = 21 1%, p = 0.282) <> 0.74 (0.66, 0.83) 77.87
Sex: Women !

DAPA-HF 79 564 9% 545 —_—— 079 (059, 1.06) 9.27
EMPEROR-Reduced 67 437 109 456 _— 0.59 (0.44, 0.80) 8.90
SOLOIST-WHF NR X NR 412.X . 0.80(0.51,1.25) 3.96
Subtotal (I-squared = 11.1%, p = 0.325) <:> 0.71(0.58,0.86) 22.13
Overall (L-squared = 0.3%, p = 0.414) <> 073 (067,080) 100.00
NOTE: Weights are from random effects analysis H

P for subgroup differences from meta-regression = 0.699

T T T
43 1 126
Favours gliflozins Favours placebo

Figure 3. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by sex. Cl=confidence interval, HR=hazard ratio, NR=not
reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in included articles, but the total number of
patients in 2 subgroups was available. For instance, “X” and “810 — X" means that the total number of patients in 2 subgroups was 810.
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Treatment Treatment Control Control %
study (Events) (Patients) (Events) (Patients) HR (95% CI) Weight
Use of ARNI: Yes
DAPA-HF 4 250 56 258 —_— 0.75 (050, 1.13) 4.81
EMPEROR-Reduced 51 340 93 387 _ 0.64 (0.45,0.89) 6.87
SOLOIST-WHF NR X NR 205-X - 1.03(0.58,1.82) 244
Subtotal (I-squared = 0.0%, p = 0.372) <> 0.73(058,0.83) 14.13
Use of ARNI: No '

DAPA-HF 345 2123 448 2113 — 0.74 (0.65,0.86) 40.79
EMPEROR-Reduced 310 1523 369 1480 ——— 0.77 (066, 0.90) 3323
SOLOIST-WHF NR X NR 017-X ——— 061(047,079) 1185
Subtotal (l-squared = 14.0%, p = 0.313) <> 0.73 (066, 0.81) 8587
Overall (I-squared = 0.0%, p = 0.506) <> 0.73(0.67,0.80) 100.00
NOTE: Weights are from random effects analysis :

P for subgroup differences from meta-regression = 0.987

T T T
44 1 1.83
Favours gliflozins Favours placebo

Figure 4. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by use of ARNI. ARNI=angiotensin receptor-neprilysin inhibitor,
Cl=confidence interval, HR =hazard ratio, NR=not reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not
reported in included articles, but the total number of patients in 2 subgroups was available. For instance, “X” and “810 — X” means that the total number of patients in
2 subgroups was 810.

Treatment Treatment Control Control %
study (Events)  (Patients) (Events) (Patients) HR (95% CI) Weight
Age: 585 years E
DAPA-HF 162 1032 196 998 —--o-—- 0.78 (0.63,0.96) 17.65
EMPEROR-Reduced 128 875 193 740 —_— 0.71(0.57,0.89) 1577
SOLOIST-WHF NR X NR 364-X — 079 (0.51,123) 4.04
Subtotal (I-squared = 0.0%, p = 0.811) O 0.75(0.85,0.87) 37.46
Age: »65 years !

DAPA-HF 224 1341 306 1373 e 0.72 (0.60,0.85) 2581

\
EMPEROR-Reduced 233 1188 289 127 ——I-— 0.78 (0.86,0.93) 26.62
SOLOIST-WHF NR X NR 858-X —-&— 062 (0.47,0.82) 10.1
Subtotal (I-squared = 0.0%, p = 0.384) <> 0.73 (0.85,0.81) 6254
Overall (I-squared = 0.0%, p = 0.784) @ 0.74 (0.67,0.80) 100.00
NOTE: Weights are from random effects analysis :

P for subgroup differences from meta-regression = 0.749

T 1 T
46 1 1.24
Favours glifiozins Favours placebo

Figure 5. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by age. Cl=confidence interval, HR=hazard ratio, NR=not
reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in included articles, but the total number of
patients in 2 subgroups was available. For instance, “X” and “810 —X” means that the total number of patients in 2 subgroups was 810.
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Treatment Treatment Control Control %
study (Events)  (Patients) (Events) (Patients) HR (95% CI) Weight
History of HHF: Yes H
DAPA-HF 195 1124 279 127 _b— 0.67 (0.56,0.80) 2424
EMPEROR-Reduced 153 577 177 574 _— 079(0.64,099) 1626
SOLOIST-WHF 245 608 355 614 < 067 (0.52,0.85) 1283
Subtotal (I-squared = 0.0%, p = 0.467) C> 0.70(0.62,0.79) 5333
History of HHF: No E
DAPA-HF 191 1249 223 1244 e 0.84(0.69,1.01) 2127
EMPEROR-Reduced 208 1288 285 1293 —v— 0.71(0.60,085) 2540
Subtotal (I-squared = 38.7%, p = 0.202) <}:>- 0.77 (0.65,091) 4667
Overall (I-squared = 0.9%, p = 0.401) Q 0.73(0.67,0.80) 100.00
NOTE: Weights are from random effects analysis :

P for subgroup differences from meta-regression = 0.439

T T T
51 1 11
Favours glflozins Favours placebo

Figure 6. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by history of HHF. Cl=confidence interval, HHF = hospitalization
for heart failure, HR=hazard ratio.

Treatment Treatment Control Control %
study (Events) (Patients) (Events) (Patients) HR (95% CI) Weight
eGFR: <60 mL/min per 1:73m’" E
DAPA-HF 19 962 254 964 —-ll-— 0.72(0.59,0.86) 21.99
EMPEROR-Reduced 202 893 237 906 - 0.83(0.69, 1.00) 2257
SOLOIST-WHF NR X NR 854-X ——— 0.59 (0.44,0.79) 9.96
Subtotal (I-squared = 48.1%, p = 0.146) <> 0.73(0.61,086) 5452
eGFR: 260 mLimin per 173 m’ :

DAPA-HF 195 1410 248 1406 —_——— 0.76 (0.63,092) 2181
EMPEROR-Reduced 159 969 224 960 —*,l—;—- 067 (055,083) 1888
SOLOIST-WHF NR X NR 368-X : -+ 0.90(0.58,1.37) 479
Subtotal (l-squared = 0.0%, p = 0.417) <> 0.73(0.64,0.84) 4548
Overall (I-squared = 10.9%, p = 0.346) <> 0.74(067,081) 100,00
NOTE: Weights are from random effects analysis :
P for subgroup differences from meta-regression = 0.965

T T T

43 1 1.38

Favours gliflozins Favours placebo

Figure 7. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by eGFR. Cl=confidence interval, eGFR =estimated glomerular
filtration rate, HR=hazard ratio, NR=not reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in
included articles, but the total number of patients in 2 subgroups was available. For instance, “X” and “810 —X” means that the total number of patients in 2
subgroups was 810.
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Treatment Treatment Control Control

study (Evenls)  (Patients) (Events) (Patients)
Race: White

DAPA-HF 275 1662 348 1671
EMPEROR-Reduced 264 1325 289 1304
SOLOIST-WHF NR X NR 1139-X
Subtotal (I-squared = 58.4%, p = 0.090)

Race: Black

DAPA-HF 26 122 32 104
EMPEROR-Reduced 24 123 48 134
SOLOIST-WHF NR X NR 50-X
Subtotal (I-squared = 43.9%, p = 0.168)

Race: Aslan

DAPA.HF 78 552 18 564
EMPEROR-Reduced 62 337 99 335

Sublotal (I-squared = 0.0%, p = 0.601)

Owverall (I-squared = 53.0%, p = 0.037)

NOTE: Weights are from random effects analysis
P for subgroup differences from meta-regression = 0.324

HR (95% C1)

0.78 (0.66, 0.91)
- 0.88 (0.75, 1.04)
0.63 (0.49, 0.81)
0.77 (0.65, 0.91)

——
|
——
—_— 0.62 (0.37, 1.04)
—— 0.46 (0.28, 0.75)
——

-+ 112 (051, 2.45)
0.63 (0.40, 0.99)

‘ 0.64 (0.48, 0.86)
—_— 0.57 (0.41,0.78)

<> 0.61(0.49, 0.75)
<> 0.70 (0.60, 0.81)

Weight

20.98
20.80
15.61
57.40

6.52
7.00
326
16.78

13.58
12.24
2582

100.00

T T T
27 1 246
Favours glifiozins Favours placebo

Figure 8. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by race. Cl=confidence interval, HR =hazard ratio, NR=not
reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in included articles, but the total number of
patients in 2 subgroups was available. For instance, “X” and “810 — X" means that the total number of patients in 2 subgroups was 810.

Treatment Treatment Control  Control %
study {Events) (Patients) (Events) (Patients) HR (95% CI) Weight
Region: North America '

DAPA-HF 54 335 73 342 —_— 0.73(051,1.03) 630
EMPEROR-Reduced 48 212 64 213 —_— 0.69(0.48, 1.01) 564
SOLOIST-WHF NR NR NR NR _— 064 (0.43,095) 499
Subtotal {I-squared = 0.0%, p = 0.888) C S 0.69 (0.56, 0.85) 16.93
Region: Latin America :
DAPA-HF 62 401 o7 416 —— 0.64(0.47,0.88) 7.85
EMPEROR-Reduced 115 641 151 845 — 0.73(0.58,0.94) 12.89
SOLOIST-WHF NR NR NR NR — 0.64 (0.43,0.95) 4.99
Subtotal (I-squared = 0.0%. p = 0.756) <> 0.68 (0.58, 0.81) 25.73
Region: Europe :
DAPA-HF 193 1094 218 1060 . 0.84 (0.69, 1.01) 19.91
EMPEROR-Reduced 140 676 149 677 —— 0.94(0.74,1.18) 13.74
SOLOIST-WHF NR X NR 800-X — 0.69 (0.50, 0.95) 751
Subtotal (I-squared = 14.3%. p = 0.311) g 0.84(0.73,0.97) 41.15
Region: Asia :
DAPA-HF 7 543 14 553 —_— 0.65(0.49, 0.87) 9.30
EMPEROR-Reduced 49 248 20 245 —_—— 0.55(0.38,0.78) 6.03
SOLOIST-WHF NR X NR 76-X -~ 0.60 (0.23, 1.58) 0.86
Subtotal {I-squared = 0.0%, p = 0.776) - 0.61(0.49,0.76) 16.19
Overall (I-squared = 4 2%, p = 0.404) O 0.73(0.67,0.80) 100.00
NOTE: Weights are from random effects analysis :
P for subgroup differences from meta-regression = 0,123
T T T
2 1 159

Favours gliflozins Favours placebo

Figure 9. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by region. Cl=confidence interval, HR =hazard ratio, NR =not
reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in included articles, but the total number of
patients in 2 subgroups was available. For instance, “X” and “810 —X” means that the total number of patients in 2 subgroups was 810.
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Treatment Treatment Control Control
study (Events) (Patients) (Events) (Patients)
BMI: <30 kg/m’

DAPA-HF 259 1537 320 1533
EMPEROR-Reduced 226 1263 322 1300
SOLOIST-WHF NR X NR 558 - X
Subtotal (I-squared = 0.0%, p =0673)

BMI: 230 kg/m’

DAPA-HF 127 834 182 838
EMPEROR-Reduced 135 600 140 567
SOLOIST-WHF NR X NR 661-X

Subtotal (I-squared = 49.1%, p = 0.140)

Overall (I-squared = 0.0%, p = 0.443)

NOTE: Weights are from random effects analysis

P for subgroup differences from meta-regression = 0.915

HR (95% CI) Weight

0.78 (0.66,0982) 2586

— 0.70 (0.59,0.83) 24.48
:‘: 0.74 (0.52,1.04) 594

< 0.74 (0.66,0.83) 5628
—4»—.— 069 (0.55,086) 1427
|—#——t— 085(0.76,108) 2310

- . 061(0.44,086) 635

0.73(0.61,0.89) 43.72

0.75 (0.69, 0.81) 100.00

T T
1 31

Favours gliflozins Favours placebo

Figure 10. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by BMI. BMI=body mass index, Cl=confidence interval, HR =
hazard ratio, NR =not reported inincluded articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in included articles, but the
total number of patients in 2 subgroups was available. For instance, “X” and “810 —X” means that the total number of patients in 2 subgroups was 810.

2.4. Ethical statement

The data analyzed in this study were extracted from previously
published studies, and thus ethical approval was not necessary.

3. Results

3.1. Characteristics of included trials

The process of study selection is detailed in Figure S1,
Supplemental Digital Content, http:/links.lww.com/MD/G263,
which illustrates the whole study selection process. Finally, we
included 3 RCTs”"! only enrolling HF patients: DAPA-HF!”!
(assessing dapagliflozin) and EMPEROR-Reduced™®! (assessing
empagliflozin) trials enrolling HF patients regardless of with/
without type 2 diabetes and SOLOIST-WHEFP! (assessing
sotagliflozin) trial enrolling patients with HF and concomitant
type 2 diabetes. The included 3 trials”™' involved 9696 HF
patients in total. The mean age across included trials ranged from
66.3 to 70.0years, and the median duration of follow-up ranged
from 0.8 to 1.5 years. The risk of bias of included trials was low,
as is presented in Figure S2, Supplemental Digital Content, http:/
links.lww.com/MD/G264, which summarizes the risk of bias of
included trials. The original data extracted from included studies
are provided in Table S2, Supplemental Digital Content, http:/
links.lww.com/MD/G266, which illustrates the whole data
extracted from included articles.

3.2. Meta-analyses

Figure 1 presents the results of the meta-analysis of the impact of
gliflozins on composite HF outcome in 3 subgroups with different

NYHA classes. Compared with placebo, gliflozins significantly
reduced the risk of composite HF outcome in the subgroup of
patients with NYHA class Il or IV (HR 0.86, 95% CI0.75-0.99;
P for effect size=.032; I*=0), in the subgroup of patients with
NYHA class II (HR 0.66, 95% CI 0.59-0.74; P for effect
size <.001; I*=0), and in the subgroup of patients with NYHA
class I (HR 0.15, 95% CI 0.03-0.73; P for effect size=.019; I>=
0). Gliflozins vs placebo reduced composite HF outcome by 14%
in the NYHA class III or IV subgroup, by 34% in the NYHA class
I subgroup, and by 85% in the NYHA class I subgroup; and this
between-group difference was approximate to statistical signifi-
cance (Pyupgroup=-06). Compared with placebo, gliflozins
significantly reduced composite HF outcome (HR 0.73, 95%
CI 0.67-0.80; P for effect size <.001), independent of the
following 10 factors: status of type 2 diabetes (Psubgroup=-673,
Fig. 2), sex (Psybgroup=-699, Fig. 3), use of ARNI (Pubgroup
=.987, Fig. 4), age (Psubgroup=-749, Fig. 5), history of HHF
(Psubgroup=-439, Fig. 6), eGFR (Pgypgroup=-.965, Fig. 7), race
(Psubgroup=-324, Fig. 8), region (Pubgroup=-123, Fig. 9), BMI
(Psubgroup=-915, Fig. 10), and LVEF (P pgroup=-737, Fig. 11).

4. Discussion

This meta-analysis evaluated the impact of 11 important factors
(ie, NYHA class, status of type 2 diabetes, sex, use of ARNI, age,
history of HHF, eGFR, race, region, BMI, and LVEF) on the
efficacy of gliflozins in HF patients. Therefore, it identified that 10
factors (ie, status of type 2 diabetes, sex, use of ARNI, age, history
of HHF, eGFR, race, region, BMI, and LVEF) did not
significantly affect the efficacy of gliflozins in HF patients
(Psubgroup = -123), whereas NYHA class affected the efficacy of
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Treatment Treatment Control Control
study (Events) (Patients) (Events) (Patients)
LVEF (%): <40
DAPA-HF 386 2373 502 2371
EMPEROR-Reduced 361 1863 462 1867
SOLOIST-WHF NR x NR 725 - X
Subtotal (l-squared = 0.0%, p = 0.882)

LVEF (%) 240
SOLOIST-WHF NR X NR 494 -X

Subtotal (I-squared = %, p=.)

Overall (I-squared = 0.0%, p = 0.940)

NOTE: Weights are from random effects analysis

P for subgroup differences from meta-regression = 0.737

%
HR (95% Cl) Weight

——— 0.74 (0.65,0.85) 44.84

e — 0.75(0.65,0.86) 41.18

-— 069(051,092) 927

<> 0.74 (067,081) 9529

- 068(0.45,1.03) 471
-<>- 0.68(0.45,1.03) 471
<> 0.74 067,081) 10000

44 1

A
1.1

Favours gliflozins Favours placebo

Figure 11. Impact of gliflozins on composite heart failure outcome in heart failure patients, stratified by LVEF. Cl=confidence interval, HR =hazard ratio, LVEF =left
ventricular ejection fraction, NR =not reported in included articles. “X” and “—X,” indicate that the number of patients in each subgroup was not reported in included
articles, but the total number of patients in 2 subgroups was available. For instance, “X” and “810 —X” means that the total number of patients in 2 subgroups

was 810.

gliflozins in HF patients with approximate statistical significance
(Psubgroup=-06). To be more specific, gliflozins led to a greater
reduction in composite HF outcome among patients with NYHA
class I (vs placebo: an 85% reduction) and among patients with
NYHA class II (vs placebo: a 34% reduction) than among
patients with NYHA class III or IV (vs placebo: a 14%
reduction).

An initial meta-analysis''” based on 2 HF trials'”*! of gliflozins
suggested the consistent benefits of this drug class for the
subgroups based on baseline eGFR, use of ARNI, diabetes, sex,
and age, but suggested the treatment-by-subgroup interactions
for the subgroups based on race and NYHA class. The present
meta-analysis additionally included the latest HF trial of
gliflozins, the SOLOIST-WHEF trial assessing sotagliflozin, and
accordingly provided the up-to-date evidence regarding the
factors affecting the efficacy of gliflozins in HF patients.

Several meta-analyses''>~'”! confirmed the benefits of gliflozins
on CV and/or renal outcomes in HF patients, and moreover,
some of them also revealed that these benefits of gliflozins in HF
patients were independent of diabetes status,!'3~1511 LVEF,'4!
and use of ARNL!'8! However, the previous meta-analyses''>°!
failed to evaluate the impact of most of the factors assessed in the
present meta-analysis on the efficacy of gliflozins. Thus, the
findings of this meta-analysis will further inform cardiologists
and HF patients that gliflozins are applicable for a broad
population of HF patients as for preventing HF events, while
gliflozins may lead to greater benefits in patients with mild HF
than in those with moderate to severe HF.

[7,8]

Two strengths of this study were that the risk of bias of
included trials in this meta-analysis was low and that no
heterogeneity or only mild heterogeneity was found in most
subgroups based on the factors of interest. Oppositely, this study
has the following limitations. First, moderate to severe
heterogeneity was found in a few subgroups of interest, which
needs to be clarified by future meta-analyses of individual patient
data. Second, we did not perform the detection of publication
bias due to the limited number of included trials. Therefore, we
failed to grade the quality of evidence with the Grading of
Recommendations Assessment, Development, and Evaluation
statement'?”! because in this statement*”! several points including
the result of publication bias should be considered. Last, the
mechanism by which gliflozins lead to greater benefits in patients
with mild HF than in those with moderate to severe HF requires
to be further investigated.

In conclusion, gliflozins are applicable for a broad population
of HF patients as for preventing HF events, while gliflozins may
lead to greater benefits in patients with mild HF than in those
with moderate to severe HF.
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