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Introduction

In heart failure (HF) patients with iron deficiency, cardiac electrical irregularity is a cause of arrhythmias.
The aim of our study was to evaluate the effect of ferric carboxymaltose (FCM) treatment on T wave
peak to end (Tp-e) interval and the Tp-e/QT and Tp-e/corrected QT (QTc) ratios that reflect

the transmural dispersion of repolarization in HF patients with iron deficiency.

Forty HF patients with iron deficiency that were treated with FCM were included in our single center,
observational study. Repolarization parameters on electrocardiograms recorded before and 12 wks
after FCM treatment were compared. Additionally, these parameters were compared with ventricular
repolarization parameters of 40 healthy age and gender matched individuals and with another group
of 40 HF patients without iron deficiency.

In the HF patients with iron deficiency, the Tp-e interval and the Tp-e/QT and Tp-e/QTc ratios
before FCM treatment were 103.7+19.1 ms, 0.25% 0.04, 0.23£0.04, respectively. These values were
higher compared to the healthy the group and HF group without iron deficiency (p<0.001). In the HF
patients with iron deficiency, the Tp-e interval and the Tp-e/QT and Tp-e/QTc ratios after FCM
treatment were lower compared to pre-treatment and similar to the HF patients without iron deficiency
(89.4+18.6 ms, 0.22+0.04, 0.200.04, respectively; p<0.001).

FCM treatment of HF patients with iron deficiency corrects prolonged Tp-e interval and high Tp-e/ QT
and Tp-e/QTec ratios, which are risk factors for ventricular arrhythmias.
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[4, 5]. This demonstrated the importance of iron deficiency

Heart failure (HF) is a clinical syndrome that is mani-
fested as some typical symptoms and signs. HF is usually
accompanied by various comorbid conditions including
hypertension, coronary artery disease, diabetes, chronic
renal failure, and anemia.

While iron deficiency is present in 50% of all HF cases,
this rate is 61% in patients with anemia and 46% in those
without anemia [1] Iron deficiency is associated with
decreased exercise capacity, recurrent hospitalization due
to HF, high cardiovascular and all-cause mortality, indepen-
dent of anemia [2]. Regardless of the presence of anemia,
mortality is 400% greater in HF patients with iron deficiency
compared to those with normal iron [3].

In clinical studies of HF patients receiving intravenous
(IV) ferric carboxymaltose (FCM) treatment, there were
improvements in clinical outcomes except for mortality
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treatment in HF [3]. The European Society of Cardiology
Heart Failure Guidelines 2021 recommends IV iron
supplementation with FCM in recently hospitalized,
symptomatic HF patients with left ventricle ejection fraction
(LVEF) <50% and iron deficiency [6]. The corrected QT
(QTc) interval, Tp-e interval, and Tp-e/QT ratio are risk
predictors for ventricular arrhythmia (VA) or sudden cardiac
death (SCD) in patients with HF and various other cardiac
diseases [7]. In superficial electrocardiography (ECG), the
repolarization of the epicardial layer ends at the T wave
peak. However, the repolarization of mid-myocardial M
cells continues until the end of the T wave, i.e., the duration
between the peak and the end of the T wave. This duration
is defined as the Tp-e interval, and it reflects the transmural
dispersion of repolarization (TDR) [8]. TDR facilitates VA
and SCD through the re-entry mechanism [9]. Limited data
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literature are available about the effect of iron deficiency on
ECG parameters in HF patients. The present study aimed to
investigate the effect of FCM treatment on the Tp-e interval
and on the Tp-e/QT and Tp-e/QTc ratios in HF patients
with iron deficiency by evaluating the ECGs taken before
and after FCM treatment.

Material and methods

Study population and design

This study was a single center, prospective, observational
study, and it was conducted in accordance with
the Declaration of Helsinki and with other relevant
guidelines and regulations. Written informed consent was
obtained from all participants, and approval was obtained
from the local ethics committee (#2022 /140).

The study population was comprised of 80 chronic HF
patients who admitted to the cardiology clinic between
January 2022 and March 2022, and who met inclusion and
exclusion criteria. These patients had been diagnosed at least
3 mos earlier and had received medical treatment. In addition
the study included an age and gender matched control group
of 40 healthy subjects. The HF patients with iron deficiency
were electrocardiographically and clinically evaluated before
and 12 wks after FCM treatments.

The study inclusion criteria were: normal sinus rhythm
on ECG, easily evaluable QT segment, T wave height or
depth >1.5 mm, and giving informed consent. The exclusion
criteria were: age <18 yrs, chronic liver failure, active
infection, electrolyte imbalance, atrial fibrillation, wide QRS,
branch block or cardiac pacemaker rhythm, hospitalization
within the preceding 3 mos, treatment with oral or IV iron
treatments within the preceding 6 mos, use of drugs that
affect the QT duration, ie., chlorpromazine, quinolone,

haloperidol, and class 3 antiarrhythmic drugs.

Definitions

Cases with signs and symptoms of heart failure with
LVEF <50% on echocardiography or those with LVEF
>50% and N-terminal B-type natriuretic peptide (NT-pro
BNP) >125 pg/ml were considered HF patients. Based
on the World Health Organization definition, hemoglobin
values below 12 g/dl for women and below 13 g/dl for men
were accepted as anemia. Iron deficiency was defined as
serum ferritin concentration <100 ng/ml or 100-299 ng/ml
and transferrin saturation (TSAT) <20% [3, 10]. TSAT was
calculated according to the following formula:

TSAT = (serum iron/total iron binding capacity) x 100.

In accordance with the protocol proposed by the CON-
FIRM-HF trial, a routine FCM treatment was applied to
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the HF patients with iron deficiency. FCM was diluted with
250 ml of 0.9% saline solution and applied as a 15-min IV
infusion. Target values for iron were ferritin >100 pg/1 and
TSAT >20%.

Electrocardiography

Standard 12-derivation ECG recordings were obtained
with a Nihon Kohden Cardiofax M device (Nihon
Kohden, Tokyo, Japan) at 25 mm/sec and 10 mV/mm with
the patients in the supine position. The heart rate and QRS
interval were calculated from the automated data analysis
and recorded. For ventricular repolarization, specific ECG
parameters, namely the QT interval, QTc interval, QT
dispersion (QTd), Tp-e interval, and the Tp-e/QT and
Tp-e/QTcratios, were determined. The ECGs were evaluated
manually by a cardiologist, who was blinded to the study
design and had no conflict of interest, after zooming in x300
using a computer program. The QT interval was calculated
as the time from the beginning of the QRS complex to
the end of the T wave and corrected for heart rate according
to the Bazett formula, QTc = QT /RR. The QTd was defined
as the difference between the maximum and minimum
QT duration, QTmax — QTmin, from the calculated QT
duration of at least eight of the 12 leads. The Tp-e interval was
calculated as the time from the peak of the T wave to the end
of the T wave. The end of the T wave was determined
as the intersection point of the isoelectric line and the tangent
line at the maximum downward slope of the T wave. The Tp-e
interval was measured manually from precordial lead VS5 [11].

Laboratory analyses
All biochemical parameters, complete blood count
NT-pro BNP

parameters (ferritin, serum iron, serum total iron binding

parameters, concentrations and iron
capacity) were recorded at the time of admission. In
addition, the laboratory parameters of the participants who
received FCM treatment were determined again 12 wks
after the treatment. For the calculation of the estimated
glomerular filtration rate, the «Modification of Diet in Renal

Disease (MDRD)> formula was used.

Echocardiography

Transthoracic echocardiography was performed with
a Vivid E9 echocardiography device (Vivid E9, GE Vingmed,
Horten, Norway). Left ventricular end-diastolic diameter
(LVEDD) was calculated by M-mode echocardiography
in the parasternal long-axis view, and LVEF was calculated
using the modified Simpson’s method.

Statistical analysis
Med Calc statistical software (MedCalc Software
bvba, Ostend, Belgium) was used for all statistical analy-

43



§ OPUT'MHAABHBIE CTATbU

ses. The normally distributed, continuous data are expres-
sed as mean + standard deviation (SD); the non-normally
distributed, continuous data are expressed as median (mini-
mum-maximum). Parametric variables were compared
between two groups with independent samples t-tests, and
non-parametric values were compared with Mann-Whitney
U tests.

The chi-square test was utilized to compare categorical
variables. Group means were compared with a one-
way ANOVA. If the p-value obtained from the ANOVA
analysis was statistically significant, a post-hoc Tukey test
was used to identify specific differences among the groups.
The Wilcoxon test was employed to assess the difference
between the dependent groups. Relationships of relevant
variables were examined by computing Pearson correlation
coeflicients. A p value of <0.05 was accepted as statistically
significant.

Results

The clinical data, laboratory parameters, ECG parameters,
and echocardiography parameters are presented in Table 1.
In the HF patients, there were no significant differences
between those with and those without iron deficiency, either
before and at 12 wks after FCM treatments in terms of age,
gender, heart rate, QT interval and QTc interval (p=0.34,
p=0.87, p=0.49, p=0.73, p=0.77, respectively).

There was no significant difference between the
patients with and those without iron deficiency before

FCM treatment in terms of NT-pro BNP, creatinine, and
eGFR (p=0.58, p=0.13, p=0.21, respectively). Before
FCM treatment, the Tp-e interval and the Tp-e/QT and
Tp-e/QTc ratios were higher in the HF patients with iron
deficiency than in the HF patients without iron deficiency
(p=0.001, p=0.001, p=0.001, respectively).

In the HF patients with iron deficiency, there were
significant decreases in the Tp-e interval, the Tp-e/QT
and Tp-e/QTc ratios, QT dispersion, and NT-pro BNP
values after FCM treatment compared to pre-treatment
values (p<0.001 for all) (Table 2). In these patients, LVEF
and LVEDD before and after FCM treatment were not
significantly different (p=0.68, p=0.41, respectively).

Among the iron deficient HF patients, at the 12° wk
follow-up after FCM treatment, there was no significant
difference between the patients with and those without iron
deficiency in terms of the Tp-e interval and the Tp-e/QT
and Tp-e/QTc ratios (p=0.42, p=0.36, p=0.38, respectively).
However, the difference between the HF patient group
with iron deficiency who received FCM treatment and
the healthy control group in terms of the Tp-e interval and
the Tp-e/QT and Tp-e/QTc ratios at the 12 wk follow-up
after the treatment was significant (p=0.02, p=0.01, p=0.009
respectively) (Table 3). In the HF patients, there was
a negative correlation between the ferritin concentration
and Tp-e interval and the Tp-e/QT and Tp-e/QTc ratios
[r=-285 (p=0.002), r=-0.280 (p=0.002), r=-0.304
(p=0.001), respectively] (Figure 1).

Table 1. Clinical characteristics, electrocardiographic, echocardiographic, and laboratory findings of the groups

HEF patients with iron HEF patients with iron

Variables Healthy control vtlifhl()) e:lttu::; d?ﬁciency before deﬁci'ency at 12 wks after P", :::::e
group (n=40) deficiency (n=40) ferric carboxymaltose ferric carboxymaltose B
treatment (n=40) treatment (n=40)
Age, yrs 60£7.0 61.1+13.0 64.4+16.4 64.4+16.4 0.34
Sex, female 17 (42.5) 14 (35) 17 (42.5) 17 (42.5) 0.87
LVEF % 59.1£3.6 33.9+12.4 42.7+15.3 42.9+15.1 <0.001
LVEDD, mm 43.3+2.6 58.1£9.7 53.1+8.1 52.9+8.1 <0.001
Heart rate, beat/min 74.9+£13.3 73.8+10.3 79.6+£19.7 76.3£16.7 0.49
QT interval, ms 405.2+38.4 404.1+£40.3 395.6+47.3 398.4+50.4 0.73
QTc interval, ms 431.7£30.7 429.5£31.8 427.2+34.2 424.2+35.9 0.77
QT dispersion, ms 25.9+5.1 28.5+7.7 33.8£10.3 29.2+8.3 <0.001
Tp-e interval, ms 78.7£16.5 85.8+21.9 103.7£19.1 89.4£18.6 <0.001
Tp-e/QT ratio 0.19+0.04 0.21+0.05 0.25+0.04 0.22+0.04 <0.001
Tp-e/QTcratio 0.17+0.04 0.19+0.05 0.23+0.04 0.20+0.04 <0.001
Hemoglobin, g/dl 13.9+0.5 13.5+1.7 10.9+2.3 12.6£1.6 <0.001
Ferritin, ng/ml 227.2[1152-691]  221.7[102.1-394] 17.8 [2-132] 242.6[105-1087] <0.001
NT-pro BNP, pg/ml 56 [50-75] 1025 [72-10000] 1034 [75-10000] 634 [50-10000] <0.001
Creatinine, mg/dl 0.73 [0.52-1.1] 0.94[0.46-6.21] 0.88 [0.43-2.67] 0.91[0.35-2.57] 0.007
eGFR, ml/min/1.73 m? 107.3£36.3 78.4+31.9 89.5+41.1 78.7+34.3 0.001
Transferrin saturation, % 25.£3.2 24.4+3.5 11.9+3.8 24.4+2.8 <0.001

Data are mean+SD, median (minimum-maximum), n (%). eGFR, estimated glomerular filtration rate according to the MDRD formula;
LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular ejection fraction; NT-pro BNP, N-terminal pro-B-type natriuretic peptide;

QTc, corrected QT interval; Tp-e, T wave peak to end interval.
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Table 2. Comparison of the baseline data of the HF patients with
iron deficiency and at 12 wks after ferric carboxymaltose treatment

Patients with . Patients ‘,’wth
. . iron deficiency
iron deficiency
. at 12 wks
. before ferric -
Variables after ferric P
carboxymaltose
carboxymaltose
treatment
(n=40) treatment
(n=40)
Tp-e interval, ms 103.7£19.1 89.4£18.6 <0.001
Tp-e/QT ratio 0.25£0.04 0.22+0.04 <0.001
Tp-e/QTc ratio 0.23+£0.04 0.20£0.04 <0.001
QT dispersion, ms 33.8+£10.3 29.2+8.3 <0.001
LVEF, % 42.7+£15.3 42.9£15.1 0.68
LVEDD, mm 53.1+8.1 52.9+8.1 0.41
NT-pro BNP, pg/ml 1034 [75-10000] 634 [50-10000] 0.001

Data are mean+SD or median (minimum-maximum).

LVEDD, left ventricular end-diastolic diameter; LVEF, left ventricular
ejection fraction; NT-pro BNP, N-terminal pro-B-type natriuretic
peptide; QTc, Corrected QT interval; Tp-e, T wave peak to end interval.

Table 3. Comparison of parameters of the HF patients
with iron deficiency at 12 wks after ferric carboxymaltose
treatment with those of the healthy control group

and the HF patients without iron deficiency

Heart failure
Heart patients
Healthy fal!ure w1th. iron
control patients deficiency
Variables without at 12 wks after P
(irf:(l)’) iron ferric carbo-
B deficiency xymaltose
(n=40) treatment
(n=40)

- 0.02
Ip-e 7875165 8581210 so4r1se P
interval, ms 042y

- 0.01
TP. e/QT 0.19+0.04 0.21+0.05 0.22+0.04 7‘3
ratio 0.36y

- 0.009
Toe/QTe 170004 0.19£005 0208004 0P
ratio 0.38y
Qr 0.08
dispersion, 25.9+5.1 28.5+7.7 29.2+8.3
ms 0.73y

Data are meanzSD. QTc, corrected QT interval; Tp-e, T wave peak
to end interval, pp = comparison between healthy control group
and heart failure patients with iron deficiency at 12 wks after ferric
carboxymaltose treatment. py= comparison between heart failure
patients without iron deficiency and heart failure patients with iron
deficiency at 12 wks after ferric carboxymaltose treatment.

Discussion

In the HF group with iron deficiency, the Tp-e interval
and the Tp-e/QT and Tp-e/QTc ratios were higher than
in the HF patient group without iron deficiency and in the
healthy control group. In the HF patients with iron deficiency,
the Tp-e interval and the Tp-e/QT and Tp-e/QTc ratios
after FCM treatment were significantly lower than before
treatment. Among the HF patients receiving FCM treatment,
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there were no significant differences between those with and
those without iron deficiency in terms of the Tp-e interval,
and the Tp-e/QT and Tp-e/QTc ratios at the 1*" week
follow-up after treatment.

The presence of iron deficiency is associated with a poor
prognosis in HF regardless of the presence of anemia [12].
In the FERRIC-HF, FAIR-HF, CONFIRM-HF trials sup-
porting this finding, regardless of anemia, IV iron therapy
was shown to increase exercise capacity, improve symptoms
and the quality of life. These effects begin in as little as one
month and contribute to a reduction in the number of
hospital admissions and improvement in HF within a year.

There are different opinions regarding the effect of
correcting iron deficiency on mortality in HF patients.

Figure 1. Correlation of the Tp-e interval, Tp-e/QT
ratio and Tp-e/QTc ratio with ferritin concentration
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Jankowska et al. found that iron deficiency was a strong
predictor of many poor outcomes, including hospitalization
and death in HF. In addition, they found that the three-year
survival rate was 59% in patients with iron deficiency and
71% in patients without iron deficiency (p=0.0006) [13]. In
the FAIR-HF trial, no statistical difference was found between
the group receiving IV iron therapy and the group receiving
placebo with regard to cardiovascular death and all-cause
mortality in HF patients with iron deficiency. Only the first
hospitalization due to any cardiovascular reason was found to
be significantly lower in the group receiving IV iron therapy
[4]. Similar to the FAIR-HF trial, in the CONFIRM-HF trial,
while there was no difference between the groups in terms
of mortality due to cardiovascular causes, hospitalizations
due to worsening HF were significantly lower in the group
receiving IV iron therapy [5]. These findings demonstrated
the importance of iron deficiency treatment in HE.

Iron deficiency increases the arrhythmogenic tenden-
cy and repolarization distribution by triggering the
inflammatory activation in myocytes, particularly by pro-
longing the activation potential duration through K+ and
Cat++ channels [14]. The main factors responsible for
arrhythmia in the structural disorders of the left ventricle are
slow conduction, changes in the refractory period, and non-
homogenous repolarization [15]. Clinical trials indicate
that the heterogeneity in ventricular repolarization may
trigger ventricular arrhythmias, which is important for HF
prognosis [16].

Atrial and ventricular extra beats, supraventricular
tachycardia and repolarization disorders were evident in
HF patients with iron deficiency [17]. Heterogeneity of
repolarization is a well-known predictor for malignant
ventricular arrhythmias and SCD [18]. The clinical value
of Tp-e for risk assessment of ventricular arrhythmia has
been investigated in various studies [18, 19] conducted
with patients with known cardiac diseases. In most of
these studies, prolonged Tp-e has been associated with an
increased arrhythmia risk [20]. Topilski et al. found that
the QT, QTc, and Tp-e intervals were potent predictors
of Torsades de pointes, and prolonged Tp-e duration was
the best predictor among these ECG parameters [21].

The Tp-e/ QT ratio has been reported to be more reliable
than Tp-e interval for evaluation of ventricular repolarization,
as it is not affected by changes in heart rate [22]. Panikkath
et al. showed that the Tp-e interval, QTc, and the Tp-e/QT
ratio were significantly prolonged in SCD cases compared
to normal controls. This proved that Tp-e was a good risk
predictor for VA in various cardiac disorders, including HF
[16]. In the current study, it was shown that iron deficiency
affects ventricular repolarization parameters, such as
the Tp-e interval and the Tp-e/ QT and Tp-e/QTc ratios, in
the HF patients with iron deficiency.
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Morin etal. examined the clinical use of Tp-e forarrhythmic
events and mortality in patients with cardiomyopathy. They
found that prolonged Tp-e was associated with a 14% increase
in the risk of VA (p<0.01), and that the threshold value of
Tp-e was 103.5 ms for ventricular arrhythmia [9]. In our study,
the Tp-e interval of the HF patients with iron deficiency was
103.7£19.1 ms, and we observed that the Tp-e interval was
reduced to more acceptable values after IV FCM treatment.

Watanabe et al. reported that prolonged Tp-e is associated
with ventricular tachycardia (VT) and inducibility in
high-risk patients with structural heart disease [18]. In the
retrospective study of Laudanski et al., serum ferritin and
iron concentrations affected the QT interval in various
clinical conditions, and the investigators stated that this
condition could contribute to the emergence of cardiac
arrhythmias [23]. The present study showed that the ferritin
concentration was related with the Tp-e interval, and
the Tp-e/QT and Tp-e/QTc ratios, which are predictors of
ventricular arrhythmias.

In a study in patients with creatinine clearance of
<90 ml/min and anemic heart failure, Toblli et al. determined
that the NT-pro BNP concentration at the sixth month
was significantly lower in those administered iron sucrose
compared to those given placebo [24]. Similarly, in our study,
a significant decrease was detected in NT-pro BNP in the HF
patients with iron deficiency 12 wks after IV FCM treatment.

Toblli et al. detected a significant decrease in the diastolic
diameter of the left ventricle and a 6.6% absolute increase
in LVEF in the active treatment group in their study
investigating the effect of iron deficiency on LVEF and
LVEDD [25]. In an IRON-CRT study of patients with
LVEF<45% and iron deficiency 6 mos after CRT insertion,
ferric carboxy maltose treatment increased LVEF by 4% at
the end of 3 mos [26]. However, in the current study, no
significant difference was observed in LVEDD and LVEF on
echocardiography performed 12 wks after FCM treatment
in the HF patients with iron deficiency.

Yilmaz and Aydin found that low iron stores may
increase arrhythmogenic sensibility in healthy women of
reproductive age through a prolonged Tp-e interval and
increased Tp-e/QT and Tp-e/QTc ratios. They also found
a moderately negative correlation between the Tp-e interval
and the ferritin concentration [27]. In our study, consistent
with the literature, we found a negative correlation between
the ferritin concentration and the Tp-e interval, and
the Tp-e/QT and Tp-e/QTc ratios.

The limitations of this study are that it was a single center,
non-randomized study with a relatively limited sample size.

Conclusion
In HF patients, iron deficiency causes prolonged Tp-e
interval, high Tp-e/QT and Tp-e/QTc ratios. FCM treat-
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NaLMeHTaM C TAXeNbIM HapyLeHHem dykuh nosex (KK <30 /). Y NauueHTo C yMepeHHbiM HapyLekiten dykun novek (KK 30-60 mn/mink) HAUMHATb Tepaniio ¢ 103 Npenaparo (s Bige MoHoTepami), ”wa BHyTPL
BXODALLINK B COCTAB 1eKapCTBeHHbiX npenaparos. Mauvenram ¢ KK =60 w1/Muk, KoppeKuih 203bi He Tpeyerca. (Homunpen® A bu-Ghopme): TpOTHBOMOKA3aH NALIMEHTaM C yMepEHHbIM Wi TAXEbIM HapyLieHHem byHK nodek (KK <60 mn/mi).
[J\nA Bcex A03MPOBOK Ha hoHe Tepanum HeoBXoAMM PerynspHbIii KOHTPOMb KOHUEHTPALN KPeaTHHUHA W Kanw B Nnasme KposM. flayuexmel ¢ Hapyweruem GyrKyuu neyenu (sce dosuposku). lpenapat NPOTUBONOKa3aH NAUMEHTAM C TAXENbIM
HapyLieHHeM dyHKLMM Neveri, TTpH YMepeHHOM HapylieHM GyHKLMH NeeH KOppeKUWA f03bl He TpeByetca. Jemu. Mpenapat nporusonokasak (Honunpen® A u Honunpen® A Bu-ghopme) w we pexomenyeTca (Honunpen® A dopme): netam
MOADOCTRaM 40 T8 1T 330 GTCTCTEHS A2 0 3THGHOCTH  GES0TGCHOCT PAMEHEHWA TDTaPATa y TaLHEATOS AQHOH BU3PACTHOH FpYT . Wdanamua. YBCTBITENbHOCTS K neunnymmemy
BEweCTBY WK H06bIM uHonunpen® A hopme): I3 iouek (KK Hinke 30 wa/muk). (Honunpen® A Bu-gopme): ywmep
(Honunpen® A u H ® A ghopme): coBmect TBAMM, CNOCOBHBIMM TaXuKapamio Ipy: (Honunpen® AHonunpen® A bu-
803pact 0 18 1t (a@@emmmuaeznnamcme ycraoBneis). Mepurdonpun. 0BblLeHHAA HyBCTBHTEHOCTS K ACACTEyioLEMY BelLeCTay Wi AGbim apyn WHTWGHTOpam ATIO. AHTHOHEEPOTHMECKIA OTek (oTeK KBIHKE) B aHaMHe3e Ha GOHe NpHeMa ANO. Hacnec i i i 0TeK, BepemeHHoCTb. (Hanunpen'AuHMunpen'A
hopme): nepion Cor W NeKapCTBEHHbIMI XapHBIM YMepeHHbIM Wi (cxopocr it (ko) 1,73 THTena y CoBwmect aHTarovCTaMn
peentopo auruotensiHa Il (APA ) y naumenws & i i, CoBMeCTHOX i HomunperA b -DOpITE Heb3A MHHIMATS PaHee em uepes3 36 4 nocne 03l Bancapran Tepan! K KOHTaKTY KpOBH C
TI0BEPXHOCTAMMN. BbIPaXeHHbIii ABYCTOPOHHMI CTeHO3 MOYEYHbIX apTepMil WK CTe TEpUM eANHC i it noukw. Honunpen® AsHonunpen® A popmesHonunpen® A bu-ghopme. NoBbILUEHHAA UyBCTBUTENBHOCTL K NI0GOMY U3 BCNOMOTaTeNbHbIX BELLECTB. M3-3a OTCYTCTBIA 0CTATOHHOTO KAMHIYECKOTO onma ne«apaaennhm npenapal He CnefilyeT NPUMEHATD Y NaLMeHToB,
HAXOAIXCA Ha FeMOZMATH3E, a TaKkKe y NALMEHTOB  HerleweHoM CepAleHOM HEAOCTaTOMHOCTLIO B CTaAWK AeKomneHcauui, Honunpen® A/Honunpen® A bu-ghopme: eTckil 803pac o 18 e (3eKTMBHOCTS 1 6e30nacHoCT, He ycTaHoBeHsi). Hamsute nonHoii MakTasHoii HenocTaTodHoc Wik CHHEPOM (Npenapar coepKiT nakTozy).
OCOBbIE YKA3AHWS. O6iuee ona nepundonpuna u undanamuda. (Honunpen® A u Honunpen® A Gopme): PHMeReHe He COOBOXIAETCA CYLECTBEHHSIM CHIDKEHEM UaCTOTbl NoBO4HX DQEKTOR, 32 UCKTIOUEHEM THIOKATIHENY, O PABHEHMD C TDHEOM OTTeTbHbX npenapara am 103ax. [[penapame! AUMUA: COBMeCTHO®
y y TATOUHOCTleeHHe CREAYeT npekpariTs. B Tepaniio, Heobxonnm
i e poy. Tepanua IBYCTOPOHHErO CTeHo3a il WK B Cyyae : B Cyyae UCXOAHOI yulecryer i
FUNOTEH3MH, B YaCTHOCTHY i Tepanun. flocne Bocc it Tepanitio, IpUMeHsA
P P 0COBeHHO Y NaUMEHTOB C CaxapHbiM AHABETOM WTH NOYEUHOI HeOCTATOuHOCTbIo. Hdanamua. fleverouas IDH AN HapyLeHMd pYeM THAWIHEIX W IPUBECTH, COGeHHO B Cysae SMKTPOTHTHOTO JUCOANaHCa, K passiTi
NedeHouHol KoTopa Moxer o TiedeHOuHO KOMbl. B TaKOH CHTYaLIMH CTEZYET HeMEAIeHHO TpEKpaTITh NPWEM AMYPETHKa. QOmosysCIaumeoHOCMb: CREAYeY TpEKpaTITb Tesere. KOHUeHMpayu UoHo8 HAMpUA & N1aSMe POBL: HEOOXORMMO ONPEAETHTS 0 Ha4aTa NeveHA. Bonee uacTbit KOHTPO, NoKasaH TRUIHTEN CLIPPOSOM NEAEHI
Ta. MOXET NPUBOAHT K pazsmmo eéezsm«usam 1 OpTOCTATHYECKOT! THTOTeH3MW. CONYTCTBYIOLLEE CHIDKeHIE COAPKaHA HOHOB X10pa MOXET NPHBECTH K P ne
U0HO8 Ka7A 8 VTa3Me Kp0BL: HeoBXomMM peryADHBIA KoKTpON, Honunpen® A Bu-opme: ©T Bbi3BaT Tpoiicrea. Coobuuanocs ncnyuaﬂx PABAOMMONI3a, B OCHOBHOM Ha hoHe TAXenol HeoBXomMMO HCK CHUKHUA WOHOB KanuA (enee 3,4 Mions/n) y menymmnx KaTeropiii NauenTog 13
Py BbICOKOTD PHCKa: NaUMEHTOR MOXIATOND BO3PaCTa I/ATH HCTOLIEHHbIX NAUHEHTOB, Kak ( Tak 1 He CoueTahHylo Tepanio, MaUYIeHTOB C UAPPO3OM el C OTeKami 1 acToM, Hewseckoit Goneskbio cepaua (HBC), CH, nauweuma(ynnuuennum HTepBanom QT Ha KT, Kak BPOXIeHHbIM, Tak W BbI38aHHbIM ACICTBHEM NeKAPCTBRHHbIX
CPeACTE. TANOKaNEM, TaK e KaK W GPAZWKAPAWS, CTOCOGCTBYT pa3BATINO TRXEbIX HapyLIEH i CEPAEUHOTO PHTMA, OCOGEHHO MOTHMOPOHOH enyAOUKOBOF TaXHKAPAHI THA GPY3TY, KOTOPAA MOKET GbiT GaranbHOi. KOHUeNTIpayuA UOHO8 KOTbUUA 6 nTG3Me KpOSLL Epel HCCTRAOBIHEM GyHKLUH NapaLITOBWHOT KeMesbl CREAYET GTMEHITb PHEN AUYPETHYEcKiX CPecTs.
Kamumpauun 2110k036 8 (OGLL HEOOXORMMO KOHTPONMPOBST KORLEHTRALYID FOKO3b 5 KPOSH, OCOBEHHO P HaTMH TUTOKATHENH. Mo-«esan KUGTOMA: Y NAUMEHTOB C MOBbILLIEHHO/ KOHLHTpaLMeli Mwesom L TS U DT T IR [¢ : Mpenapar MOKeT AaTb Peakuio Npy NpoBezeHin
BbIN0Ta C Aed woctpol ii CHIDKeHME OCTPOTHI
zpeum] 1nv Gonb B r1a3ax, KoTopble s {5 ecome s et i Tlph OTCyTCTaUMN e 0CTpan S2KPLITOYTONbHaA ayKOMa MOXeT npusenu K ueoﬁpammnu norepe 3peHins. [1py NOABNEHN CUMITTOMOB Neoﬁxcumn KaK MOXHO ﬁbl(rpes IpeKpaTHTS NpHem TIazuy Avyperua. Ecnu
AaBNeHvIE OCTaeTCA MOX neweHwe W Xpyp BMelwaTensCTB0. 0aKTOPOM PHCKa pa3BiTHA OCTPOii ii TnayKombl peakuwa Ha b WM NEHULUTAAH B aHAMHE3e. i PAAC: nocpenc WATO ¢ APA I wn
anu(xepenom He EKOMEHAYETCH, Tak KaK UMeloTCA faHble 06 yselmuew pw(xa TUNOTEH3MM, [ Hapywew dyHKUUM NoYek (BKNI0YA OCTPYIO NOYEUHYIO nena(vamwocrb) MNpumenenue WATIO B coveTaHim ¢ aHraronuUaMM peuentopos APA Il Y NaUMeHTos ¢ i i W He Yy Apyrux
i CKpaiiHeli 0CTOpOXHOCTBIO Y Naly Caucemb i TKaHM, Ha O wn
P "o i i i A e Y NaUUHEHTOB C ABYCTOPOHHIM C aprepuii
A T enuHC i Ji oK Ha O WATIO BO3pACTAET pHCK Pa3BITA THAOTEHN  HegocraTouHocT, Npen 6 ‘BaKTopom picka, Yy e WPEATHHNHA B CIBOPOTRE KDOBH ey NAIMEHTOBC

w
ORHOCTOPOHHIIM CTeHO30M NodeuHoil apTepui. (Honunpen® A u Honunpen® A oopme): B ciydae ecii NaUMEHTaM C yCTaHOBTIEHHSIM WIH NPE/AMONATaeMBIM CTEHO30M NI04eYHON apTEpHI HasHAaETCA Tepana mmémauuew VAN + NepHHAONpY, e (nenyer naum«am CHIBKIX nea s TIOBAX CTaLVOHpa 10A KOHTPOAIEM QYHKLIW NI0dek W ypoBHA Kanus. (Honunpen® A bu-opme): y
ALEHTOB C YCTaHOBTEHH WTH TIDEATONaraeM CTEHO30M MoNesHO ApTEpY TEpaTIAA He TOKZ334a T, TepATAI0 e HASHHATS B YCTOBHAX CTaLIORAPa C Gonee HISKI 03 3 A TN TP T BT NpeKpaLleH, a MauyiekT
nomen 20 noHoro NIDU3HAKOB oTeKa, otek, OTeKOM FOTaHi, MOKeT NDUBECTH K NETaNbHoMy sznny B peaKix cnyuanx Ha gote vepaw WATIO pa3BIUBaETC 2HTVIOHEBPOTHYECKI] OTeK KHLLIEYHIKa. e ¢ neKapcre:

san(apm -+ CaKkyGUTPIN NPOTHBOMOKA3aHO, TaK Kak NOBbILIEH PUCK Pa3BUTUA nekap( penap: BaNCapTaH + CaKyoUTPIN, BOMOXKHO He paHee yem uepez 36 4acoB nocne NoCneAHero npuema nepusAonpuna. NpumMeHeHne NePUHAONPUNG BO3MOXHO He paHee yem uepes 36 yacos. no(ne npeKpaLeHis
npiem: pr: 6 MNpm coBmec IpyrimL 3 6 ONUMYC, 36€PONUM)

D e PHICK a3BHTHA QHTHOHEBPOTYECKOTO OTeKa (B TOM WIACTE OTeKa bIXaTeNbHbIX NyTell Wil A3bika C Hapyuiekhem/6e3 uapymeuun ¢yuxuun bixahu). Honunpen® A bu-popme: coouecTos e WHru6wTopos ATO ¢ FmMTHKamM (Hanpimep, MOKeT npUBeCTH K pHCKy pasBuTHA

anpiMep, oTek nyTeil wnw Azbika C ZbIXaHytA WAt Ge3 Hero). Crenyer cobMonaTh OCTOPOXHOCTS DK HasHaveHMi OR (anpiep, cHponmyca, W UTTHHOB (HanpiMep, J naLweTos, yxe
yHru6uTop ATIO. AHagbunakmoudHsie peaktuu npu nposedeHul deceHCuLL3aUUL WMEIDTCA OTAETbHbe COOBLLIEHIA O Pa3BHTHIH ATHTENbHbIX YPOXAIOLLAX KIU3H anawammux peakuuw y nauuema y WANO B0 Bpewa W AROM HaceKOMbiX (nenbi, 0cbi). MHMGHTOpbI ATIO HeOGX0RMMO NPAMEHATS € OCTOPOXHOCTBIO Y
CKNOHHBIX K ANNEPrUYecKi PeakuAM NameHTos, npoueaypb! (nepyer usberatb WANO® nauuentam, 'HaceKoMBbIX. Y NaLWEHTOB, KOTOPbIM HeobXoaumo KaK npuMeneHue MAH@ TaK M nposenenme npoueaypol Ae(en(uﬁunmaumu, aHadUNAKTOMAHOI peakuun MOXHO w3bexarb nytem
8peveHof oTeisi WATIO He Menee e 3a 24 4aca 10 Havana oLy peaxyuu npu nposedenuu agbepe3a JITHIT: B peaKkiX Cnywanx y naliMeHTos, nnnyuammux uAnm pH NpoBe e adepesa TH ¢ fiekcTpaka cynbdara peakun. [Ina i peakui creayer
1 npY npoBesiekn \6paHy apyroro i i pynnoi. /e i
HU3M: He DEKOMEHYETCH MDHMEHEHIE TDNapaTa y NaUUMEHTOB C NEBHYHBIM TUMEpaNLAOCTEPOHH3MOM, T2K K2K 0K, KaK NIPABINO, He BOCTPMMMAMBS K QHTHTHTETEH3WEHBIM Nenaparam, AefiCTBe KOTOpbIX OCHOBAHO Ha WATGUpOBaHAN PAAC. Kauuen. Puck apmepuiasHoil aunomensuu ufun novesot pu W CHIKEHUM CORepXaHUA
SMEKTPONMTOB B 1a3Me KpOBH Y N1aUMEHTOB C UCXORHO HM3KitM Afl, € 3aCToiiHoii CH, co CTeH030M NoYeuHoii apTephk, C UMPPO30M NieveHi C oTeKam 1 acuiom. IpUMEHTH npenapar & Goriee H3KOJi A03€ W 3aTeM noCTeneHHo yaenmusavh 103y. Mloxunoil 803pacm: iepefs Kavaiom Tepaniit HeOBXORMMO OLEHHTH YHKUMOHANIbHYI0 AKTHBHOCTL NIOYEK U COREpaHHE KaTuA B NNa3Me KPOBH.
Amepockrepos: oo6on nzmpnwncvbmynauueumxcME(wNennnamancvbm wosrosro KPOBOOGPALLEHIA NeYeHite CTRyeT HadMHaTb C HM3KHX A03. (e (Honunpen ° A hopme): ' CHU3KIX 203 1101 TWIATe/lbHbIM Bpa|eGHbiM KOHTponew. (Honunpen® A bu-hopme):y nauieHTos CTaxenoi
Nayuermei ( pe 'Adpopme):: ynauuewoa AmabeTom (onac( y
¢ 2031 o KoHTpOTEN. (Ho/mnpe/l'A Bu-opme): y naLeATOB C HHCYTHHO3BHCHMIM CaXapHSIM AWaBETOM (OaCHOCTS CIOHTGHHOTD YBenHieHHS Tepanis OCKOT>KY eveH oS o XoHTpoTew.
i oTRm, i ¢

COCTOPOXHOCTbH0 NaLeHTam C O6CTPyKLIHei BLHOCALLETD TPaKTa NIEBOTO XenyA0UKa. ledeHouHaA HeDOCTamOuHOCb: & PEAKHX CAYWanX Ha GOe npHema WATIO BOSHHKAET XOMECTaTUYecKaA enTyxa. ToH fDOrpecCHPOBHH STOTO CHHAPOMA BOSMOXHO Da3ENTHE OysMIHZHTHOTO HEKpO3a IeUeHH, WHOFAA C AETasHbi HCXOROM. TDH NOABNEHIHN XEATYX(N WM HaUNTENHOM NOBBILIEHHN
KTUBHOCTH NEYEHOUHbIX GEPMEHTOB CeyeT NPEKpaTHT Tepanuo. [LnepKaTLIEMLA: MOXET pmumm B0 BpemA neweriA MATQ, B Tom ucne ¥ nauyenTos ¢ 4eUHA He0CTATOHHOCTD, HapyLUeHYle GYHKLWM MoYek, Moxwnoit Bo3pact (cTapuue 70 ner), caxapHbiil AHaGeT, HeKoTopbie CoNYTCTBYloLUMe COCTORHMA (AETnApaTaLyA, 0cTpas
ACKOMNEHCaLINA CepeNHOil ACATENbHOCTH, it aunnos), npue AWYDETINOB (2K, Kk 3NMEPEHOH, THANTEpeH, anmupMn) 3 TR TTIRITO KR W KANHCOREPHGLN SINHNTETE LIPSO COT, 3 T TDANENEHY 2DV TPTIpTOS,CIOCBCTB UK TOBLILEAHI RPN KATHA B T3V 905
(Hanpumep, renapkbl, apyrue nAND, APA Kucnora [>3 r/cyT), MHrMGMTOpBI HnBn, Takue WK TaKpONMMYC, 006 OB aNbJ0CTEPOHA WM BnoKaTOp (Honunpen® A bu-ghopme). lleverme AOMKHO NPOBOAUTLCA C
OCTOPOKKOCT0 Ha ORE PeryAAPHOTO KOHTPOT CONEPKGHAS KOHLEHTPALIN HOKOB KATAR B CHBOPOTKE KpaBM [vmepkanuemmMo»(evnpunetmKtepbe3uuM WHOTA GaTanbHbIM Napymewm pmMa cepaua. (Honunpen® A bu -hopme): Kanuit ZIMYPETHKI 1 670KaTOpbI peLlenTopos T IPHMEHATS COCTOPOKHOCTBIO Y NALHERTOB, NOTy2IOLYAX HHHGHTOpbI
ATIO, a Takxe creyer : (Honunpen A bu-hop w (Honunpen® A gopme): ve cneayer penKo BTp i i eQULTONM NaKTa3bi Wi @
HAmpUA: MeHee ueM 1 Mmonb HaTpia (23 wrr) B TabneTke. ﬂemu (Nliﬂlmpen'A chopme): /Hnmmnan'A uHonunpen® A bu-hopme): JIETAM I I0APOCTKAM B BO3paCTe A0 18 1ET U3-3a OTCYTCTBIA aHHbIX 06 T# 1 Ge3onacHocTi Pa3feNbHo, TaK 1 COBMECTHO Y NTALEHTOB AAHHOI BO3PACTHOI FpyNMbl.
B3AUMOAEACTBME C [IPYTUMI NEKAPCTBEHHBIMM NPENAPATAMM W APYTUE BUAbI CTBUA*. O6uyee ona u (osMecmHoe npumenerue He pexomeHdyemcs: npenapam nutua. CosmecmHoe npumenenue mpebyem ocoboi ntmopo»(normu 6aknoden, HNBI, Bknlouan BbiCOKME A03bl AUETUNCANMUINOBOI KICAOTBI =3 F/cyT. (o-«emanue
D Hudanamud. npenaparsi, ciocobbi TaXHKapAWIo THNA 1, CN0COBHbIE B CepAeUHblE MKOSWAL: Hoe
npueHeHue mpeGyem GHUMGHUR: Kanii ypeTKM (ammnopus, ; MeTGopmiH, i KOHTPACTHLIE BEUIECTB, CONM KabLW, LMKAOCTOPIH, TaKpOHMYC; Kupmkunepounbl (npw cucremom Jeoiivan 610kaga PAAC B pesynbrare cogmectoro npumerexa WATIO, APA I unn anw(Kupeua
PUBOHT K YBENMYEHMI0 YaCTOTE S nouek (BKi0vas ocTp HeOCTaT0uHOCTS) Camyaumam, Korga TONbKO OAWH Npenapar, Bo3aelicreylowyii Ha PAAC. (Hounpen® A Gu hopme): neKapCTBeHHbie npenaparbi,
e mrnémnpoa ANO ¢ «nmémaunew aan(apm + (axyﬁwpwn TaK Kak 310 y pHeK ovem BaCapTaH + CakyGUTPIA BO3MOXHO He paree dem ey 36 4aCoB N0CAE NpHMEHeHIA NOCTeAHeit £03bi NEPUHRONPANA. Hpumeuenwe nepnunanpmna BOMOXHO He panee eM 4epe3 36 Yaco NOCE MpUMENeHIA
oBMeC ANO (Hai
npenaﬁﬂmb/, anVCKMPeH, Conit Kanwa, Kanii AypeTKH (Hanpimep, vaanepen Wi aMunopwn) WATIO, APA I, HIBT, renapmcbl mme KaK wn IaKpoany() " e nocKonbRy KaK U38ECTHO, AeiCTBYeT Kak
i it AMYPETHK, KaK W aMATOPHA. JIeKAPCTBEHHLIX TPENapaTOB YBENMUMBAET CK pa3sTyiA unepKanemun. (Honunpen® A bu-thopme): coBmecTHoe PXCTERYT TAMEIATs COCOPOKIOCTHo W CAACTM KONTPOIE YO Kk & o
PN AEKGRCTBEHHE IGapr, OGNS, AL (axapr\M nuaﬁemM AT yWeDeHHBIMM WA TRXETHINA HapyLIEHHANM ¢wmm e (Cko prry Mn/w.«/w 73wt nnomanm NOBepKHOCTH renai, coBMecTHOe Tepany ¢ AP Il y naueHTos ¢ Tepanus.
{»«anunpen'AuHanunperArpupme) coBmecTHoe ATMCKWpeH U neKapC PeK, y NaLeHTog, LK COXaPHOTO AMAGETa W1 HaPYLLEHHA QyHKLIM 0N, CoNeTahe Tepae  ATIO W APA I,
SCTDaMyCTIH, KanwiicGeperaoLLe AHyDeTHKN (HanpiNiep, TPHAMTEDes, auvinopWi) H con Kanus. (Honunpen® A u Honumpen® A wupme) % prMﬂK(azon *Coamecmhoe npumesesie mpeGyem ocoboi  Cpencrea (uu(ylwm npenapar), aypeTik, uypemxu (3nnepeno,
HeBbie aKTHBATOPbl (1tPA, antennasa). (Honunpen® A u Honunpen® A WHENGHTopE ITOR (Mhiek (HanpHMEp, CHpOTIMYC, BeporMC, peacTEa HTOC
HMMYHOCYMPECCHBHbIE CPEACTBa, KOPTHKOCTEPONb (pH Ce " CEICTB ATA aHeCTE3H, npenapatbi 30107a. (Honunpen® A u Honunpen® A diopme): raumu, OEP Tb, Ty . (Honunpen® A v Nﬂ/mnpe/v'A dopme): Honunpen® A bu-bopr p T
B nepHo o CTb*. BIMAHUE Tb TPAHC PE/ICTBAMU 1 PABOTATb C .Y HeKoTOpbiX Wauane Tepanuit W pn A0GaBAeHM K Npenaparos MoryT peaKum,
cunnennem AL T Wi o PEAKLIUI*. Yacmo: runepuyBcTBimenHoc PEaKLM Y NaLMEHTOB C D wac  NADECTe3IA, [VICTeB3A, HapyLIEHUA 3DEHNA, BEpTITO,
3BOH B YLaY, apTEpHaLHaA TTOTEHSHA W CEA32HHBIE CTHM CHMITION, Kallenb, ORI, GO B KABOTE, 3a10p, AWAPEA, AMCTENCHA, TOHOTA, PBOTa, KOXHAR i, KOXHbI 3y, MOKYAONaNYNE3HaA Cifs, CRa3Mbl MbILL, aCTeH. Hevacmo: 0BpaTUMan NpH OTMeHe Npenapata, FMTOHATPHENIA, NaBUTbHOCTb HACTDOEHIA, HapyLIeHHe cHa,
COHNMBOCTH, 0GMOPOK, OLLyWIeHHe CepaUeGHeHIs, TaXHKapAWA, BACKYWT, GPOHXOMA3M, CYXOCT CTMHCTO 0BON0YKN NOAOCTH PTa, KpaNUBHHUA, oTeK, nypnypa, peakuua ¢omuys(rsmnwocm, new@umwn, apTPANTAA, MUANTUA, 0YeNHaA HEAOCTATOUHOCTD, JpeKTUTbHAA Au(duynxum, ﬁonb B TPYAHOI KAETKe, Hefomorarute,
OTeKw, MXOpaKa, MOYEBUHI W KpEaTWHWKa B KPOBH, Nagehvie. Pedko: oBocTpeHite NCopHasa, yTOMAAeMOCTb, I0BbILUEHHE KTYBHOCTH Gepm \4ecKan aHemis,
2HeMIA, TUNEPKATbLUNEMAR, CIYT2HHOCT COSHAHMA, WHCYTT, BOSMOXHO, ECTACTEME UDESMEPHOTO CHIKEHIR Ay RaLJEHTOB 3 YN BLICOKOTO PHCK2, CTEHOKADEYA, HAPYLLEHUA ITMA CEPAL (5 ToM hC raxwkapnwun iapr MMoKapua S, tefcTsne U36BITOUHOTO CHibKeHA Anynauuema TpynNbI BHICOKOTO
HCKD, 303UHOQITHaA THBMOHYA, NZHKDEATI, HaPYLLIEHE QYHLY TekeH, MHOTOQOPMHZR SPITEN, FenaTHT, TOKCHECKHi SACpMANoHbii HEKPOS, CHHAPOM CTUBEHCa-[LKOHCOH, OCTP2A NI0YeHaA HEAOCTaTOUHOCTS, CHIDKEHHE W reMaToKpTa. Y 0CO6EHHO 3HaUNMA [1A NALMEHTOB, OTHOCALLUYCA K
TPyNNe PUCKa, NeyeHouHaR JHUedanonaTha y NaLeHTos ¢ neuenowou HeJl0CTaTouHOCTbI0, MUOMWA, HEYETKOCTb 3PeHis, mxmapnuw 1Py (BO3MOXKHO, CO CMEPTENbHBIM wcxnnoM] sozmowo YXyAWeHHe yKe Wmeloueiica (u(remnou Kpamw annuanm, Mb\WEHHaN nabocTb, pabAOMMONI3, NOBbILIEHME KOHEHTPaLMK MOYeBO
e eiivo. (Honunpen® A Bu-gopme):octpan o, . CBOWCTBA*, Honanen“’A/A Gopre/A bu-popt
Il w wsganamug, TBaM GTM30K K M ZIypeTIIKaM. " ¥ vnx. XAPAKTEP 1 COZLEPYKAHME NIEPBUYHOF YTAKOBKM*: Honunpen® A/A Gopre/A Bi-opre: TabneTki, noKpiTsie nieHouHo 060m04Ko0f,
0615Mr+ZSMr/'I ZS Mr+5Mr/ZSMr+TDMl(0ﬂaKDND 14/29/30x1 C .

Tlo bpausatba B AQ «Cepaben. Al pebe»: 115054, 1. Mocksa, fleckan yn., . 7, 31ax 7/8/9. Ten.: (495) 937-0700, daxc: (495) 937-0701

A0 «CepBbe». 125196, PO, MockBa, yn. flecHas, A. 7, 31axm 7/8/9. Ten.: +7 (495) 937-07-00, pakc: +7 (495) 937-07-01. *
www.servier.ru
Matepuan np AnA C TOB 3ApaBOOXPaHeHua




§ OPUT'MHAABHBIE CTATbU

ment of HF patients with iron deficiency corrects prolonged  No conflict of interest is reported.

Tp-e interval and high Tp-e/QT and Tp-e/QTc ratios,

which are risk factors for ventricular arrhythmias.
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