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Kardiovaskularni efekt srde¢nich glykosidu

* Negativni chronotropie (tonus parasympatiku)
* Negativni dromotropie (ftonus parasympatiku + pfimé pusobeni na AV uzel)

« Pozitivni inotropie (inhibiace Na*/K*-ATPazy — 1 intracelularni Na* — | aktivita

kanalu Na*/Ca?" — fintracelularni Ca?")



Digoxin vs. digitoxin

Rostlinny zdroj Digitalis lanta Digitalis purpurea
(Naprstnik vinay) (Naprstnik ¢erveny)
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Eliminace renalni exkrece v nezménéné formeé hepatalni - bezpecny u CHRI
(proporéné ke GFR)

Eliminacni poloCas 1.5 dne 5-7dnl

Dosazeni ucinné hladiny 7 dnu 4 — 6 tydnu

Interakce - CYP3A4

Studie DIG (NEJM 1997) DIGIT-HF (NEJM 2025)
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DIG trial (NEJM 1997)

 EFLK <45%, ACEI + diuretika, follow-up ~37 més
N = 3397 digoxin 0.25mg vs. 3403 placebo
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Kardiovaskularni mortalita + hospitaliazce pro ASS
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No. OF PATENTS AT RisK
Plcebo 3403 3232 3105 2976
Digoxin 3397 3268 3144 3019

2868 2758 2652 2551
2882 2759 2644 2531

2205 1881
2184 1840

1506 1168 734 339
1475 1156 737 335

Death or Hospitalization Due to

Worsening Heart Failure (%)

Hospitaliazce pro ASS
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DIGIT-HF (NEJM 2025)

e NEW ENGLAND
JOURNAL of MEDICINE

ESTABLISHED IN 1812 SEPTEMEBER 25, 2025 VOL. 393 MO, 12

Digitoxin in Patients with Heart Failure and Reduced
Ejection Fraction
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M. Bohm,* A. Koch,? and J. Bauersachs,' for the DIGIT-HF Study Group®




Design

« Sponzor: vladni grant SRN
* Realizace: 65 center (Némecko, Rakousko, Srbsko)

« Zarazovaci Kkritéria:
o CHSS s EFLK <40% + NYHA -1V, nebo
o CHSS s EFLK <30% + NYHAII
o GDMT, CRT/ICD dle akutalnich guidelines

 Intervence: digitoxin p.o. 1x/den vs. placebo
o davka 0.07 mg/den titrovana na 0.05 or 0.1 mg po 6 tydnech na hladinu 8-18 ng/mL

* Primarni endpoint: celkovée mortalita nebo hospitalizace pro zhorseni
CHSS (cokoliv drive)



Populace - klinické charakteristiky

N = 613 digitoxin vs.
599 placebo

« Primeérna délka

L4 o

sledovani: 37 meésicu

Table 1. Characteristics of the Patients at Baseline.*

Characteristic
Age —yr
Female sex — no. (%)
Region — no. (%)
Germany
Austria
Serbia
NYHA functional class — no. (%) 1
I
Il
I\
Left ventricular ejection fraction — %
Left ventricular ejection fraction <30% — no. (%)
Main cause of heart failure — no./total no. (%)
Ischemic
Nonischemic or unknown
Body-mass indexi:
Heart rate — beats/min
Systolic blood pressure — mm Hg

Atrial fibrillation — no. (%)

Digitoxin
(N=613)
66.0+11.1
122 (19.9)

181 (29.5)
408 (66.6)
24 (3.9)
28.4+6.9
315 (51.4)

323/608 (53.1)
285/608 (46.9)
29.3+5.7
73.7£11.9
120.5+18.6
169 (27.6)

Placebo
(N=599)

65.811.4
125 (20.9)

178 (29.7)
399 (66.6)
22 (3.7)
28.9:6.7
278 (46.4)

9.
6.

310/592 (52.4)
282/592 (47.6)
28.9:5.6
741123
121.4+18.8
161 (26.9)




Populace - chronicka terapie

eGFR
i N — 613 d|g|tOX|n VS Mean — ml/min/1.73 m? 65.0+23.0 65.2+23.7
<60 ml/min/1.73 m?* — no./total no. (%) 263/612 (43.0) 257/599 (42.9)

Device therapy — no./total no. (%)

599 placebo Implantable cardioverter—defibrillator therapy 415/613 (67.7) 364/598 (60.9)

Cardiac-resynchronization therapy 162/613 (26.4) 144/597 (24.1)
o % ” ” Heart failure medication — no. (%)
* Prumerna delka 59067 567947
Angiotensin-converting—enzyme inhibitor 222 (36.2) 213 (35.6)
Sledovén i: 37 méS |'Clj Angiotensin-receptor blocker 113 (18.4) 115 (19.2)
Angiotensin receptor—neprilysin inhibitor 248 (40.5) 231 (38.6)
Mineralocorticoid receptor antagonist 466 (76.0) 458 (76.5)
Sodium—-glucose cotransporter 2 inhibitor{ 121 (19.7) 113 (18.9)
Cardiac glycoside 3 (0.5) 6 (1.0)




Vysledky - endopointy

Table 2. Primary and Secondary Qutcomes.

Death from Any Cause or First Hospitalization for Heart Failure

Digitoxin Placebo Hazard or Rate Ratio
Outcome (N=613) (N=599) (95% Cl)*
events/100 events /100
no. (%) patient-yr no. (%) 7 patient-yr
Primary outcome and components
Death from any cause or first hospitalization for 242 (39.5) 12.8 264 (44.1) 15.7 0.82 (0.69 t0 0.98)%
heart failure
Death from any cause 167 (27.2) 7.8 177 (29.5) 8.9 0.86 (0.69 to 1.07)§
First hospitalization for heart failure 172 (28.1) 9.1 182 (30.4) 10.8 0.85 (0.69 to 1.05)
Key secondary outcome
Death from any cause and hospitalization for 537 25.1 531 26.6 0.85 (0.67 to 1.09)
heart failure
Other secondary outcomes
Death from cardiovascular causes 125 (20.4) 5.8 132 (22.0) 6.6 0.87 (0.67 to 1.11)
Death from heart failure 46 (7.5) 2.2 47 (7.8) 2.4 0.86 (0.57 to 1.31)
Sudden death from cardiac causes 12 (2.0) 0.6 12 (2.0) 0.6 0.89 (0.40 to 2.00)
Death from noncardiovascular causes 42 (6.9) 2.0 45 (7.5) 23 0.84 (0.55 to 1.29)
Hospitalization for cardiovascular causes¥| 359 (58.6) 28.8 353 (58.9) 32.8 0.89 (0.77 to 1.04)
Hospitalization for noncardiovascular causesf| 263 (42.9) 18.1 255 (42.6) 18.6 0.97 (0.31 to 1.15)
Any hospitalization| 429 (70.0) 439 427 (71.3) 50.4 0.90 (0.78 to 1.03)
Death from cardiovascular causes or first hospi- 220 (35.9) 11.7 232 (38.7) 13.8 0.85 (0.71 to 1.03)

talization for worsening heart failure

100+

904 Hazard ratio for death or first hospitalization for heart failure,
_ 0.82 (95% CI, 0.69-0.98)
£ 304 p-0.03
g 70+
b
< 60+
=}
£ 504
o
= 40—
5
E 30+ Digitoxin
5 20+
10+
0 T T T T T T T T |
0 12 24 36 48 60 72 34 96 108
Months since Randomization
No. at Risk
Placebo 599 421 309 234 184 126 78 47 24 4
Digitoxin 613 460 346 276 208 144 92 55 25 3




Vysledky - podskupinové analyzy

Vyssi benefit:
* Neischemicka KMP
e SF > 75/min

« STK <120 mmHg

Subgroup

All patients

Sex
Male
Female

NYHA functional class
1]
Il or IV

Atrial fibrillation
Yes
No

Geographic region
Germany and Austria
Serbia

Age
<70 yr
=70 yr

Ejection fraction
<30%

200

Digitoxin

no. of patients with event/total no. (%)

242/613 (39.5)

200/491 (40.7)
42/122 (34.4)

57/181 (31.5)
185/432 (42.8)

67/169 (39.6)
175/444 (39.4)

237/564 (42.0)
5/49 (10.2)

116/362 (32.0)
126/251 (50.2)

127/315 (40.3)

11C /200 20 £1

Placebo

264/599 (44.1)

217474 (45.8)
47/125 (37.6)

63/178 (35.4)
201/421 (47.7)

79/161 (49.1)
185/438 (42.2)

256/547 (46.8)
8/52 (15.4)

142/350 (40.6)
122249 (49.0)

130/278 (46.8)

124 /227 (A1 J1
T 3 7

Hazard Ratio for Primary-Outcome Event (95% Cl)

|
-

A\

0.82 (0.69-0.98)

0.84 (0.69-1.02)
0.73 (0.46-1.17)

0.76 (0.52-1.11)
0.83 (0.68-1.02)

0.72 (0.50-1.03)
0.86 (0.69-1.06)

0.82 (0.68-0.97)
0.69 (0.22-2.19)

0.77 (0.60-1.00)
0.87 (0.67-1.14)

0.77 (0.59-0.99)

nec M ee 1 111%
1)

Main cause of heart failure
Ischemic
Monischemic or unknown
Heart rate
<75 bpm
=75 bpm
Systolic blood pressure
=120 mm Hg
=120 mm Hg

A} [

144/323 (44.6)
97/285 (34.0)

134/354 (37.9)
108/257 (42.0)

131/331 (39.6)
111/282 (39.4)

140/310 (45.2)
119/282 (42.2)

143348 (41.1)
121/251 (48.2)

148/300 (49.3)
116/299 (38.8)

0.97 (0.76-1.24)
0.70 (0.53-0.93)

0.92 (0.72-1.18)
0.63 (0.48-0.83)

0.61 (0.48-0.79)
1.03 (0.78-1.36)

-

A

Digitoxin Better

=

Placebo Better




Vysledky - podskupinové analyzy

Vyssi benefit:

* BMI <30 kg/m2

* GFR <60 ml/min/m2
* Nediabetici

* Bez ICD/CRT

Body-mass index
<30
=30
Hypertension
Yes
No
Diabetes mellitus
Yes
No
eGFR
=60 ml/min/1.73 m?
>60 mlfmin/1.73 m?
Implantable cardioverter—defibrillator therapy
Yes
No
Cardiac-resynchronization therapy
Yes
No

142374 (38.0)
99/238 (41.6)

210/492 (42.7)
32/121 (26.4)

106/222 (47.7)
136/390 (34.9)

132/263 (50.2)
110/349 (31.5)

179/415 (43.1)
63/198 (31.8)

84/162 (51.9)
158/451 (35)

170/369 (46.1)
94/229 (41.0)

212/468 (45.3)
52/129 (40.3)

106/231 (45.9)
157/367 (42.8)

142/257 (55.3)
122/342 (35.7)

162/364 (44.5)
101/234 (43.2)

65/144 (45.1)
198/453 (43.7)

0.74 (0.58-0.93)
0.91 (0.67-1.23)

0.86 (0.71-1.05)
0.57 (0.34-0.93)

0.93 (0.70-1.25)
0.76 (0.60—0.96)

0.73 (0.56-0.94)
0.81 (0.62-1.06)

0.94 (0.75-1.16)
0.57 (0.41-0.80)

1.03 (0.73-1.45)
0.72 (0.58-0.90)

Mineralocorticoid receptor antagonist
Yes
No
Angiotensin receptor—neprilysin inhibitor
Yes
No
Sodium-glucose cotransporter 2 inhibitor
Yes
No
Triple therapy
Yes
No
Quadruple therapy
Yes
No

166/466 (35.6)
76/147 (51.7)

81/248 (32.7)
161/365 (44.1)

24/121 (19.8)
32/98 (32.7)

159/436 (36.5)
83/177 (46.9)

20/101 (19.8)
36/118 (30.5)

189/458 (41.3)
75/141 (53.2)

83/231 (35.9)
181/368 (49.2)

32/113 (28.3)
36/96 (37.5)

178/422 (42.2)
86/177 (48.6)

28/99 (28.3)
40/110 (36.4)

A

Digitoxin Better

Placebo Better

0.82 (0.67-1.02)
0.97 (0.68-1.38)

0.80 (0.58-1.11)
0.84 (0.67-1.05)

0.70 (0.40-1.23)
0.59 (0.34-1.04)

0.81 (0.65-1.01)
0.89 (0.64-1.23)

0.77 (0.41-1.42)
0.64 (0.39-1.07)




Vysledky - nezadouci udalosti

« Zavazné nezadouci udalosti: 4.7% digitoxin vs. 2.8% placebo
(OR: 1.89, CI: -0.251t0 4.04)

- Vysazeni léku kvili NUL: 9% digitoxin vs. 10% placebo



Limitace studie

 PomalejSi nez planovany nabor od r. 2019 (40% ARNI, 19% SGLTi)

» Mala Cetnost eventl - nizka ARR kompozitniho endpointu (-3-4% / 3 roky)



Zaver

Digitoxin se znovuobjevil jako nadejna adjuvantni

farmakoterapie k soucasnée terapii HFrEF.




Perspektivity do budoucna

» Lze oCekavat renesanci v pouziti srdecCnich
Digoxin

glykosidd u CHSS (vyssi trida doporugeni v GL?) | e et nameriim sen
treatment with an ACE-| (or ARNI), a beta-

Iib B
blocker and an MRA, to reduce the risk of hospi-

* Probihajici studie DECESION (digoxin) R e

hospitalizations)."**

« RozSifeni digitoxinu na ¢esky trh 2021 ESC Guidelines pro lécbu
srde¢niho selhani




