
 

Citation: Ann Rekhviashvili et al. Effect of Mildronate on the Existence and Severity of Fatigue in Patients with Heart Failure. 

Sch J App Med Sci, 2021 May 9(5): 723-730. 

 

723 

 

 

 

Scholars Journal of Applied Medical Sciences              

Abbreviated Key Title: Sch J App Med Sci 

ISSN 2347-954X (Print) | ISSN 2320-6691 (Online)  

Journal homepage: https://saspublishers.com  

 
 

Effect of Mildronate on the Existence and Severity of Fatigue in Patients 

with Heart Failure             
Ann Rekhviashvili MD, PhD

1*
, Tamar Kandashvili MD, PhD

2
, Tamar Giorgobiani MD, PhD

3
 

 
1Associate Professor at the P. Shotadze Tbilisi Medical Academy; Internal Medicine Department.51/2 Ketevan Dedofali Ave, Tbilisi 

0144 
2Associate Professor at the Tbilisi State Medical University, 3rd Department of Internal Medicine 33 Vazha Pshavela Ave, Tbilisi 

0176 
3Associate Professor at the Tbilisi State Medical University, Physiology Department 33 Vazha Pshavela Ave, Tbilisi 0176 
 

DOI: 10.36347/sjams.2021.v09i05.019                                    | Received: 09.04.2021 | Accepted: 17.05.2021 | Published: 23.05.2021 
 

*Corresponding author: Ann Rekhviashvili MD, PhD 

 

Abstract  Original Research Article 
 

Heart failure (HF) is one of the major causes of morbidity and mortality in the world. Fatigue is frequently associated 

with the HF and causes disability, decreased motivation and life quality etc. Aim of the study was to evaluate effect of 

combination therapy with recommended HF therapy and Mildronate 1000mg/day for 3 months on systolic function of 

the heart and fatigue level. A non-probabilistic sample of 100 adult patients with HF with reduced ejection fraction 

(HFrEF) being on the recommended HF treatment according to the current HF management guidelines were involved 

in a cross-sectional observational study. All the patients underwent to the add on therapy with Mildronate 1000mg/day 

for 3 months. For assessment of fatigue existence and its severity has been used the 30-item Multidimensional Fatigue 

Symptom Inventory-Short Form (MFSI-SF). Heart ultrasound and MSFI-SF was performed twice – in the beginning 

and after 3 months from onset of combination treatment. Combination treatment including Mildronate significantly 

improved EF and decreased MFSI-SF score (P<0.0001). There was observed significant improvement of fatigue, 

remembering things and muscle ache (P<0.0001). There was significant improvement in patients’ feelings of being 

upset, nervous, pooped, confused, sad, depressed, tensed and/or distressed (P<0.0001). EF level was positively 

correlated with the severity of cheerful, relaxed, refreshed and energetic feelings assessed from 0 to 4 points. Hence, 

EF was negatively correlated with the severity of trouble remembering things, concentrating and paying attention, 

muscles ache, feel upset, nervous, pooped, confused, sad, fatigued, depressed, tensed and tired, forgetfulness, 

weakness in legs and hands. We recommend to use MSFI-SF scale for assessment of existence and severity of fatigue 

in patients with HFrEF before and after treatment to evaluate the benefit of the treatment. Mildronate as an add-on 

agent on the standard HF treatment showed strong ability to improve EF, clinical manifestations and fatigue.  

Keywords: Heart failure, Fatigue, Systolic function, MFSI-SF scale, Ejection fraction. 
Copyright © 2021 The Author(s): This is an open-access article distributed under the terms of the Creative Commons Attribution 4.0 International 

License (CC BY-NC 4.0) which permits unrestricted use, distribution, and reproduction in any medium for non-commercial use provided the original 

author and source are credited. 

 

INTRODUCTION 
Heart failure (HF) is defined as a clinical 

syndrome characterized by typical symptoms (e.g. 

breathlessness, ankle swelling and fatigue) that may be 

accompanied by signs (e.g. elevated jugular venous 

pressure, pulmonary crackles and peripheral oedema) 

caused by a structural and/or functional cardiac 

abnormality, resulting in a reduced cardiac output 

and/or elevated intracardiac pressures at rest or during 

stress [1]. According to the ejection fraction, natriuretic 

peptide levels and the presence of structural heart 

disease and diastolic dysfunction, HF has recently been 

classified into three subtypes, namely HF with 

preserved ejection fraction (HFpEF), HF with mid-

range ejection fraction (HFmrEF) and HF with reduced 

ejection fraction (HFrEF). 

 

According to the World Health Organization 

(WHO), 17.9 million people die each year from 

cardiovascular diseases (CVDs), which estimates a 31% 

of all deaths worldwide. According to the series of 

cross‐ sectional surveys using stratified, multistage 

probability samples designed to provide assessments on 

the health and nutrition status of the civilian US 

population in the framework of NHANES study, 

revealed that prevalence of HF continues to rise over 

time; namely, an estimated 6.2 million American adults 

≥20 years of age (2.2%) had HF between 2013 and 

2016 compared with an estimated 5.7 million between 
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2009 and 2012 [2, 3]. Heart failure prevalence is 

significant in other countries as well; namely, 4.2 

million people have HF in China, 9 million people in 

Southeast Asia, etc. HF has been defined as global 

pandemic, since it affected nearly 40 million people 

worldwide in 2015. It is considered as a major clinical 

and public health challenge, as well as leading cause of 

hospitalizations, morbidity, and mortality globally. It 

has a considerable financial burden for healthcare 

system as well. Prevalence of various cardiovascular 

risk factors, especially arterial hypertension and 

diabetes mellitus, show rising tendency, which will 

increase the risk of HF development.   

 

HF is non-curable "chronic" condition, which 

is characterized with various symptoms, namely 

dyspnea, nocturnal cough, fatigue, orthopnea, lower 

limb edema etc. These symptoms impair quality of life, 

increase the need for HF-related hospitalizations, and 

impair functional independence. From all HF 

symptoms, fatigue particularly has often been cited as 

the most common symptom that has a special 

importance, because it causes functional limitations that 

can affect patients' psychological and social conditions 

and impair their life quality [4, 5]. Fatigue is a 

subjective complaint that is considered as a 

multifactorial in its etiology and multidimensional, 

namely physical, mental, and emotional tiredness in its 

expression.   

 

In modern literature, fatigue is accepted as a 

subjective and multiethyological phenomenon. Its 

origin and expression involves physical, cognitive and 

emotional aspects and its identification depends on self-

reporting [6]. Namely, fatigue is the early onset of 

tiredness, sensation of exhaustion or difficulty to carry 

out physical or intellectual activities after an activity 

has been started without recovery after a period of rest. 

Its impact on quality of life is huge and prevalence in 

different populations significant, that’s why it has been 

included as a variable in many studies.    

 

The term fatigue was introduced in 1988 as a 

nursing diagnosis and was included in the taxonomy of 

the North American Nursing Diagnosis Association and 

defined as "an overwhelming sustained sense of 

exhaustion and decreased capacity for physical and 

mental work at usual level" [7]. Fatigue can be 

classified as either objective or subjective; objective 

fatigue is defined as the observable and measurable 

decrement in performance occurring with the repetition 

of a physical or mental task, while subjective fatigue is 

a feeling of early exhaustion, weariness and aversion to 

effort [8]. According to the fatigue-lasting duration, it is 

classified as acute (<1 month), prolonged (>1 month, 

<6 months), and chronic fatigue (≥6 months), 

respectively. 

  

There are several pathogenetic mechanisms 

suggested for fatigue development in patients with HF; 

namely, a) reduced cardiac output; b) inadequate rise in 

cardiac output while physical activity; c) reduced 

oxygen delivery, impaired arteriolar vasodilatation 

(mainly due to the excessive sympathetic activity, 

activation of the plasma renin-angiotensin system and 

increased levels of endothelin) and  an early increase in 

plasma lactate concentration; d) abnormal capacity of 

skeletal muscles to utilize oxygen adequately; e) 

skeletal muscle atrophy and biochemical alterations, 

namely, abnormal fiber type distribution and water or 

fat infiltration of the skeletal muscles; f) dominance of 

catabolic processes due to the chronic, low grade 

haemodynamic stress existing in patients with CHF, 

which leads to skeletal myopathy, causing the sensation 

of fatigue.  

 

Due to subjective nature, fatigue is frequently 

misdiagnosed and mixed up with other pathologies; 

first, from activity intolerance; second, asthenia, 

defined as the lack of strength or feeling of inability to 

carry out daily tasks, which is more intense at the end of 

the day, and usually improves after a period of sleep; 

and third, weakness, which is the reduction or loss of 

muscular strength, and the key symptom in muscular 

diseases. 

 

  Although fatigue is a common symptom in HF, little 

is known about its association with prognosis. Perez-

Moreno et al. in the framework of CORONA study 

examined the relationship between fatigue and clinical 

outcome in HF patients with reduced ejection fraction 

(HFrEF) and revealed strong positive correlation 

between fatigue severity and worse clinical outcomes 

[9]. 

 

Severe and debilitating fatigue is a condition, 

which is frequently met in patients with different 

pathologies, namely coronary heart disease, myocardial 

infarction, chronic heart failure, stroke, migraine, 

chronic fatigue syndrome, Parkinson’s disease, chronic 

hepatitis, multiple sclerosis, emphysema and asthma, 

pregnancy, arthritis, cancer etc [8, 10-17].  

 

Fatigue is a perception, not a measurable 

quantity, that’s why questionnaires are developed for 

assessment of subjective fatigue. For assessment on 

objective fatigue historically are used:  the symptom-

limited progressive exercise test, which is carried to the 

point of exhaustion; the test of endurance at a 

predetermined, usually submaximal level of exercise 

and the test of submaximal exercise performance, i.e. 

treadmill test. 

 

Retrospective cohort study of 12,285 newly 

diagnosed HF patients conducted by Williams’s 

revealed 39% prevalence of fatigue among HF patients. 

The study found out that fatigue mostly is part of 

symptom cluster and mostly, chest pain, edema, 

syncope, dyspnea and palpitations, as well as lower 

body mass index, abnormal weight loss, anemia and 
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volume depletion are predictors of fatigue development 

[5]. In other studies, notable independent predictors of 

fatigue were sleep apnea, female gender, vitamin D 

deficiency, and higher age [18, 19]. 

 

 Chronic fatigue syndrome (CFS) also 

frequently accompanies HF.  CFS is characterized by a 

permanent strong fatigue sensation of unknown origin 

associated with joint and muscle pain, anxiety, 

depression, headaches, intolerance to physical exertion, 

cognitive and sleep disorders, orthostatic intolerance, 

which limit functional capacity of the person and 

produce varying degrees of disability [20]. There are 

known variety of names of CFS, namely allergic 

encephalomyelitis, immune dysfunction syndrome, 

neuroendocrine immune dysfunction syndrome, post 

viral syndrome, Iceland disease, neurasthenia, and 

Royal Free disease.  

 

Wyller et al. revealed abnormal sympathetic 

predominance in the autonomic cardiovascular response 

to gravitational stimuli in patients with CFS and 

orthostatic intolerance [21]. Moreover, Miwa K. 

revealed that CFS patients with coexisting orthostatic 

intolerance have had a small left ventricular size with a 

low cardiac output [22]. In 2015, US Institute of 

Medicine (IOM) reported diagnostic criteria for CFS as 

follows; three mandatory symptoms, a substantial 

impairment in activities accompanied by fatigue 

persisting for more than 6 months, post-exertional 

malaise (PEM) and unrefreshing sleep, and one optional 

symptom among cognitive impairment or orthostatic 

intolerance [11].  

 

Ekmann et al..  Studied 1,696 participants and 

followed up for 2-10 years for investigation of 

predictive value of fatigue for IHD in older than 70 

years nondisabled individuals free of cardiovascular 

disease. They concluded that fatigue in nondisabled 

older adults free of cardiovascular disease is an early 

predictor for development of subsequent poor general 

health and IHD [23]. 

 

Through decades physician’s attention was 

directed to the therapeutic strategies for reducing the 

fatigue in patients with HF. It was revealed that 

physical training has a positive influence on an 

improvement of fatigue by improving metabolism, 

skeletal muscle function and endothelial function. 

Similarly, ACEIs showed their positive effects on 

fatigue. However, topic is still open for debates and 

future studies are still needed to solve the problem.   

 

Lately, more attention is paid on usage of 

metabolic therapy in management of heart failure and 

patients with fatigue and asthenia. Dzerve et al. studied 

effect of Mildronate on peripheral circulation of 

patients with chronic heart failure. This study revealed 

the advantage of the combined treatment with lisinopril 

and mildronate over the treatment with lisinopril alone 

on the leading symptoms of CHF, exercise capacity, life 

quality, peripheral circulation and vasodilation capacity 

of the marginal and resistance vessels at rest and during 

exercise [24, 25]. Earlier, Chumburidze et al. showed 

that mildronate is an effective drug in complex 

treatment of chronic heart failure [26]. Similar to 

studies discussed above, Statsenko et al. revealed that 

mildronate, as a part of complex CHF therapy, 

improved quality of life, carbohydrate and lipid 

metabolism, cardiac autonomous function, anti-

ischemic effect, and significantly reduced CHF clinical 

manifestations [27]. 

 

Aim of the study was to study existence and 

level of fatigue among patients with HFrEF and effect 

of 3 months therapy with 1000mg/day dosage 

Mildronate (Meldonium) along with the prescribed 

recommended therapy on heart systolic function, 

existence and severity of fatigue. 

 

MATERIAL AND METHODS 
A non-probabilistic sample of 100 adult 

patients with chronic heart failure from outpatient’s 

department of Al. Aladashvili hospital were involved in 

a cross-sectional observational study. Researchers 

previously checked the medical records of potentially 

eligible patients for their recruitment. Those who met 

the inclusion criteria were invited to participate in the 

study. Written Informed Consent was obtained from all 

the study participants after detailed introduction of 

study purpose and used methods.  

 

The inclusion criteria were: both sex patients 

from 45 to 65 years old age, confirmed medical 

diagnosis for HF with reduced ejection fraction 

(EF<40%). Patients with acute myocardial infarction, 

acute kidney injury, chronic kidney disease more than 

3b stage, electrolyte imbalance (hyper- or 

hypokalemia), oncological diseases, COPD, bronchial 

asthma, chronic fatigue syndrome, anemia, severe 

dysrhythmias and endocrine-metabolic diseases without 

treatment (for example, diabetes mellitus or thyroid 

diseases) were excluded from the study.  

 

Heart ultrasound and ECG were performed in 

all the patients. For assessment of fatigue existence and 

its severity we used the 30-item Multidimensional 

Fatigue Symptom Inventory-Short Form (MFSI-SF), 

which was validated before [28-32]. MFSI-SF was 

given to all the patients for self-feeling. Each question 

was assessed with maximum 4 points. Hence, maximal 

total score of the questionnaire was 120 points. 

According to the American Academy of Family 

Physicians’ recommendations, all the study participants 

underwent to physical examination, detailed history 

taking and initial laboratory testing (complete blood 

count; urinalysis; comprehensive metabolic panel; 

measurement of thyroid-stimulating hormone and free 



 

 

Ann Rekhviashvili et al; Sch J App Med Sci, May, 2021; 9(5): 723-730 

© 2021 Scholars Journal of Applied Medical Sciences | Published by SAS Publishers, India  726 
 

 
 

T4, C-reactive protein, and phosphorus levels) to rule 

out other possible causes of the fatigue.  

 

To distinguish fatigue from chronic fatigue 

syndrome we used ―Diagnostic Criteria for Chronic 

Fatigue Syndrome‖ recommended by the Centers for 

Disease Control and Prevention. If the patient had at 

least 4 positive criteria, diagnosis of CFS was stated and 

patient was rejected from the study. Diagnostic criteria 

for CFS are: 1) Headache of new type, pattern, or 

severity; 2) Polyarthralgia without swelling or 

erythema; 3) Muscle pain; 4) Post-exertional malaise 

for longer than 24 hours; 5) Significant impairment in 

short-term memory or concentration; 6) Sore throat; 7) 

Tender lymph nodes; 8) Unrefreshing sleep [33]. 

 

At the moment of inclusion in a study, all the 

patients were on the recommended heart failure 

treatment according to the current heart failure 

management guidelines. All the patients underwent to 

the therapy with Mildronate 1000mg/day for 3 months. 

Heart ultrasound and MSFI-SF was performed twice – 

in the beginning and after 3 months from onset of 

combination treatment. 

 

STATISTICAL ANALYSIS 
Data were analyzed using Statistical Package 

SPSS version 16.0 software. Data were summarized 

using mean and standard deviation values, as well as 

percentage for qualitative variables. Comparison 

between groups was done using chi-square test for 

qualitative variables and Mann-Whitney test for scores. 

Correlations were performed by using Spearman’s rank 

correlation method. A 2-tailed probability value of 

<0.05 was considered statistically significant. 

 

RESULTS 

Mean EF of patients involved in a study was 

35.88±2.75. Initial assessment of patients with MFSI-

SF scale revealed mean score of 97.93±6.61. Majority 

of patients had trouble in remembering things with the 

mean score of 1.25±0.91. Muscle ache and weakness of 

legs were present in absolute majority of patients with 

mean scores of 2.37±0.99 and 2.65±0.93, consequently. 

Initial assessment revealed existence of ―feeling upset‖ 

in 100% of cases (mean score 2.15±0.96), being 

nervous in 94% (mean score 2.4±0.99), feeling pooped 

in 91% (2.13±1.12), confused in 58% (1.15±1.16), sad 

in 90% (2.31±1.23), depressed in 97% (2.23±0.91), 

tense in 100% (2.81±0.84) and distressed in 100% 

(2.49±1.05). 65% of patients feel themselves cheerful 

(namely, 1.01±0.95), 68% lively (1.08±0.85), 49% 

relaxed (0.71±0.85), 68% refreshed (0.84±0.69), 53% 

energetic (0.7±0.74) and 48% calm (0.72±0.69). Feeling 

fatigued was reported by 100% of patients with mean 

score 2.63±1.0. 

 

All the study participants underwent to the 

second time assessment of EF and MFSI-SF scale to 

evaluate effect of 3 months therapy with 1000mg/day 

dosage of Mildronate on heart failure and fatigue. In 

comparison with the initial data, EF was improved after 

treatment (35.88±2.75 vs 38.03±3.35; respectively. 

P<0.0001). Mean score of MFSI-SF scale significantly 

decreased after 3 months from onset of therapy 

(97.93±6.61 vs 41.37±5.44; P< 0.0001). Treatment with 

Mildronate was associated with the significant 

improvement of feeling fatigued (2.63±1.02 vs 

1.32±1.02; respectively; P<0.0001), remembering 

things (1.25±0.91 vs 2.97±0.83; P<0.0001), relieve of 

muscle ache (2.37±0.99 vs 0.87±0.81; respectively; 

P<0.0001) and weakness of legs (2.65±0.93 vs 

1.3±0.91; respectively; P<0.0001).  Number of patients 

as well as scores of MFSI-SF scale were increased after 

Mildronate treatment who felt themselves calm 

(0.72±0.69 vs 2.13±0.70, respectively; P<0.0001), 

refreshed (0.84±0.69 vs 2.12±0.72, respectively; 

P<0.0001), cheerful (1.01±0.95 vs 2.56 0.75, 

respectively; P<0.0001), energetic (0.7±0.vs 2.26±0.71, 

respectively; P<0.0001) or lively (1.08±0.85 vs 

2.02±0.68, respectively; P<0.0001). Treatment with 

Mildronate along with the standard recommended 

therapy significantly improved patients’ feelings of 

being upset (2.15±0.96 vs 0.88±0.86, respectively; 

P<0.0001), nervous (2.4±0.99 vs 1,31±1.01, 

respectively; P<0.0001), pooped (2.13±1.12 vs 

1.19±0.99), confused (1.15±1.16 vs 0.46±0.69, 

respectively; P<0.0001), sad (2.31±1.23 vs 1.45±1.09, 

respectively; P<0.0001), depressed (2.23±0.91 vs 1.01± 

0.94, respectively; P<0.0001), tensed (2.81±0.84 vs 

1.25±1.06, respectively; P<0.0001) and/or distressed 

(2.49±1.05 vs 1.4±0.94, respectively; P<0.0001). 

 

Difference was found between the positive 

cases of MSFI-SF scale parameters between initial and 

after treatment assessment. Namely, ―feeling upset‖ – 

100% vs 61% of cases, being nervous - 94% vs 73% of 

cases, feeling pooped - 91% vs 69% of cases, confused 

- 58% vs 34% of cases, sad - 90% vs 73% of cases, 

depressed - 97% vs 61% of cases. Muscle ache and 

weakness in legs also decreased after treatment (97% vs 

63% and 96% vs 77%, respectively). Fatigue was 

reported in 95% cases initially and in 74% cases after 

treatment.  

 

Severity of presentation of some MSFI-SF 

scale parameters are given below graphically. 
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Fig-1a: Initial data of MFSI-SF scale 

 

 
Fig-1b: MFSI-SF scale parameters after 3 months therapy with Mildronate and standard therapy 

 

 
Fig-2a: Initial data of MFSI-SF scale parameters with positive feelings 

 

 
Fig-2b: MFSI-SF scale parameters with positive feelings after 3 months of treatment 
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Presented figures point out on improvement of 

self-feeling and regression of fatigue and tiredness 

symptoms of heart failure patients after 3 months 

therapy with combination of standard heart failure 

therapy and Mildronate. 

 

EF level was positively correlated with the 

severity of cheerful, lively, relaxed, refreshed and 

energetic feelings assessed from 0 to 4 points. Hence, 

EF was negatively correlated with the severity of 

trouble remembering things, concentrating and paying 

attention, muscles ache, feel upset, nervous, pooped, 

confused, sad, fatigued, depressed, tensed and tired, 

forgetfulness, weakness in legs and hands. 

 

DISCUSSION 
Studies which were addressed to the fatigue 

assessment in HF population, mainly studied 

relationships between fatigue and heart rate and/or 

blood pressure. There are only few reports published, 

where relationships of cardiac function parameters, 

namely cardiac output and stroke volume and fatigue 

severity are assessed. Nelesen et al. examined the 

relationship between self-reported fatigue and 

hemodynamic functioning at rest and in response to a 

public speaking stressor in healthy 142 individuals. 

They found out that fatigue was not associated with 

blood pressure or heart rate at rest, but was significantly 

associated with decreased cardiac index (P<.001; 95% 

confidence interval, −0.046 to −0.014) and stroke index 

(P=.002; 95% confidence interval −0.664 to −0.151). 

Hence, they concluded that fatigue complaints may 

have hemodynamic correlates even in practically 

healthy individuals [34].  

 

In contrast with our study, where fatigue was 

reported by 100% of patients, previous studies have 

reported that the prevalence of fatigue in patients with 

HF is around 44% (from 28 to 59%). This discrepancy 

may have several explanations. First, the authors have 

used different methods for fatigue assessment and 

involved patients had different severity of fatigue [5, 9]. 

Second, in our study were only involved patients with 

decreased EF, while in other studies all the patients with 

HF despite EF level. Fatigue at rest or on mild physical 

activity was revealed from 27 to 43% of patients with 

HF diagnosis [9, 35, 36].  

 

In the secondary analysis of the CORONA 

trial, Perez-Moreno et al. did not reveal positive 

significant association between level of fatigue and risk 

of all-cause mortality (p = 0.26) in patients with systolic 

HF of ischemic origin [9]. Similarly, Ekman et al. 

reported no independent prognostic effect of fatigue 

among systolic HF patients enrolled in COMET 

(Carvedilol or Metoprolol European Trial) [37]. 

Therefore, both studies did show significant association 

of fatigue with an increased risk of HF hospitalization 

and worsening HF [9, 37].  

Our study showed positive and negative 

correlations of EF with the severity level of MFSI-SF 

parameters. Hence, similar to Donovan et al. who 

conducted a systematic review of 70 publications and 

evaluated the use of the 30-item Multidimensional 

Fatigue Symptom Inventory-Short Form, we strongly 

recommend to use this high reliable MFSI-SF scale in 

future studies [30].  

 

Our study revealed a positive effect of 

1000mg/day dosage of mildronate on an EF and MFSI-

SF scale parameters of patients with HFrEF. 

Solomenchuk et al. showed that the use of 

antihypertensive therapy with the addition of 

meldonium results in significant reduction in fatigue 

assessed by MFSI-SF scale and improves quality of life 

in patients with arterial hypertension [38]. Statsenko et 

al. used meldonium as part of combination therapy in 

the early post-infarction period in patients with CHF 

and observed significant clinical improvement, 

reduction in the rate of angina attacks and in the need 

for nitrates, and favorable changes in cardiac structural 

and functional parameters [39]. Later on, the same 

group of authors demonstrated the ability of meldonium 

to significantly improve endothelial function and the 

state of microcirculatory vascular bed in patients with 

Chronic Heart Failure of Ischemic Etiology and Type 2 

Diabetes Mellitus [40]. Voronkov et al. performed a 

double-blind crossover study, where they revealed a 

positive influence of mildronate on endothelial function 

in patients with CHF [41]. Mildronate showed 

antiasthenic efficacy in elderly hypertensive patients 

[42]. 

 

In conclusion, according to its reliability we 

recommend to use MSFI-SF scale for assessment of 

existence and severity of fatigue in patients with HFrEF 

before and after treatment to evaluate the progress and 

benefit of the treatment. Standard HF treatment with 

addition of mildronate showed strong ability for 

improvement of clinical manifestations, life quality, 

fatigue expression and general asthenia.  
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