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Congestive heart failure (CHF) is a pressing problem in the 
healthcare, and is associated with high levels of morbidity and 
mortality. The majority of CHF patients have poor quality of 
life in spite of the modern evidence-based treatment [3,9]. Dur-
ing the past decade, a better realization of the disease process 
made it clear that the pathological changes affect not only car-
diovascular system, but also neuroendocrine, immune, muscu-
loskeletal, hematological, renal and gastrointestinal systems and 
nutritional status.

Malnutrition is more common in patients with HF, especially 
at at its severe stage, and is associated with the risk of compli-
cations and high mortality [3,8,9]. Consequently, evaluation of 
malnutrition in patients with HF, monitoring of patients in this 
regard, and identifying the right assessment tools are the basis 
for developing an effective nutritional strategy that can have a 
significant impact on their treatment and management. Modern 
literature provides a number of nutritional indices for patients in 
general population and chronic diseases[5].

The Prognostic Nutritional Index (PNI)[5,9], the Geriatric 
Nutritional Risk Index (GNRI) [1,5,] and Controlling Nutri-
tional Status (CONUT)  [5,3] require simple objective mark-
ers (serum albumin levels, serum total cholesterol levels, total 
lymphocyte count and body weight), and are widely used for 
evaluating nutritional status in elderly patients or patients with 
chronic diseases. In addition, the relationship between these nu-
tritional indices and other known important prognostic factors 
(inflammatory markers, renal function, hemoglobin values, car-
diac function and exercise capacity) remains unclear. It is also 
unclear which index is more useful for estimating prognosis in 
patients with HF.

Accordingly, our aim was to study the prevalence of different 
markers of malnutrition, their association with nutrient indices, 
and their correlation with CHF among Georgian population.

Material and methods. This was a prospective, observa-
tional study that enrolled consecutive 96 patients relevant to 
the research objectives and 34 practically healthy persons. The 
inclusion criterion for the patients was an existence of HF di-
agnosis. Informed consents to participate in research were ob-
tained from both practically healthy group and patient group. All 
patients and participants were treated and observed at the “New 
Hospitals” outpatient clinic in Tbilisi. The diagnosis was made 
based on the history and clinical laboratory data. Senior status 
cardiologist assessed the class of HF (according to NYHA); all 
patients underwent echocardiography. Etiology of CHF in the 
study group patients: ischemic genesis –  47.3%, non-ischemic 
–  52.7%. Patients had been on treatment for CHF for several 
years prior to being included in the study.

Exclusion criteria were a history of myocardial infarction, 
clinical signs of acute infection, autoimmune diseases, renal 
failure (serum creatinine level> 200 mg%) or severe liver dis-
ease within three months on either side of the study commence-
ment. Patients with suspected malignancies were also excluded 
from the study. 

The study protocol was written in accordance with the guide-
lines of the Institutional Ethics Committee. All persons involved 
in the study executed the informed consent documents.

Reagents and laboratory testing. Laboratory testing was per-

formed on the peripheral venous blood samples obtained from 
the participants. Biochemical and immunological investigations 
were conducted using Vacuette’s tubes with Clot Activator and 
gel separation. Samples for hematology testing were collected 
using Vacuette K2EDTA vacuum tubes and fibrinogen concen-
tration determination from - Vacuette Citrate Solution 3.2% in 
the vacuum tube.

Biochemical investigations were performed on the automated 
Roche Cobas c 311 Chemistry Analyzer (Roche Diagnostics, 
Switzerland) using Roche diagnostics reagents:

Total Cholesterol (Chol2) - enzymatic method, HDL-Cho-
lesterol (HDLC 3) - enzymatically method, LDL-Cholesterol 
(LDLC) - enzymatic method, Triglycerides(TRIGL) - enzy-
matic method, hs-CRP (CRPHS) – immunoturbidimetric meth-
od,  Ferritin (Ferr4) - immunoturbidimetric method, Transfer-
rin (TRANSF2) – immunoturbidimetric method, Transferine 
(TRANSF2) – immunoturbidimetric method, Urea (UreaL) 
– kinetic test with urease and glutamate dehydrogenase, Cre-
atinine (CREP2) – enzymatic method, Albumin – colorimetric 
method, Prealnumine (PREA) – immunoturbidimetric method, 
Acid Glicoprotein (AAGP2) – immunoturbidimetric method. 
eGFR calculation performed by abbreviated MDRD equation: 
186 x (Creatinine / 88.4) -1.154 x (Age) -0.203 x (0.742 if female). 

IL-6 were performed on the automated immunoassay analyzer 
Cobas e 411 (Roche Diagnostics, Switzerland) using Roche Di-
agnostics (Switzerland) reagents. Hemoglobin concentration, 
RDW SD (erythrocyte distribution space in the standard devia-
tion) and RDW CV (coefficient of variation), lymphocyte count 
was measured using a 5-part cell counter differentiation auto-
mated hematology analyzer (Sysmex XT2000i, Japan). Leptin 
concentration was determined by Leptin Sandwich ELISA 
(DRG Instruments GmbH, Germany) reagent and using the au-
tomatic reader iMark (Bio-Rad).

Nutritional assessment and classification. The GNRI 
was calculated as follows: GNRI=14.89×serum albumin 
(g/dL)+41.7×body weight/ideal body weight.  Ideal body 
weight=22×square of height in meters.

Patients with GNRI ≥98 are considered as normal, those with 
a GNRI of 92–97 are at mild risk of malnutrition, those with a 
GNRI of 82–91 are at moderate risk and those with a GNRI <82 
are at severe risk

The PNI was calculated as follows: PNI=10×serum albumin (g/
dL)+0.005×total lymphocyte (count per mm3). A PNI >38 is con-
sidered as normal, thoe patients with a PNI of 35–38 are at moder-
ate risk of malnutrition and those with a PNI <35 are at severe risk.

The Controlling Nutritional Status (CONUT) score was cal-
culated by serum albumin score plus total cholesterol scores and 
total lymphocyte scores. Albumin, lymphocyte and total choles-
terol scores are calculated according to the Table 1.

Patients with a CONUT score of 0–1 have a normal nutri-
tional status, those with a CONUT score of 2 –  at mild risk of 
malnutrition, those with a CONUT score ≥3 are at severe risk.

Nutritional status measurements. Nutritional status was also as-
sessed using a nutrition questionnaire - MEDFICTS (Meats, Eggs, 
Dairy, Fried Foods, fat in baked goods, Convenience foods, Table 
fats, Snacks) Dietary Assessment Questionnaire. Anthropometrics 
measurements were done by standard methods.
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Table 1. Distribution of malnutrition status by albumin, lymphocyte and total cholesterol scores

Parameters 
Score

Norm Mild Moderate Severe

Serum Albumin,(g/dL) ≥3.50 3.00–3.49 2.50–2.99 <2.50

Albumin Score 0 2 4 6
Lymphocytes(count/mm3) ≥1600 1200–1599 800–1199 <800

Lymphocyte score 0 1 2 3

Total cholesterol (mg/dL) ≥180 140–179 100–139 <100

Score 0 1 2 3

Table 2. Demographic, laboratory and instrumental study data of partisipants

Parameters Patient Control 
Group

Quantity 96 34

Age 69.85 58.74

Gender (female/male) 43/53 20/14

HF (NYHA class) (II/III/IV) 26/54/6 0

Heart Ischemic disease 47.30% -

Arterial Hypertension 84.40% -

Type 2 diabetes mellitus 23.10% 3.00%

Left ventricular ejection fraction (LVEF)% 37.91 -

Body Mass Index(BMI) 42.02 37.79

Waist –Hip Ratio 1.02 1.16

Hemoglobin (g/dL) 12.70 13.75

RDW SD, fL 47.83 43.47

RDW CV,% 15.10 13.65

VLDL-Cholesterol, (mg/dL) 15.09 12.74

LDL-Cholesterol,(mg/dL) 96.08 136.7

HDL-Cholesterol,(mg/dL) 40.76 54.05

Prealbumin,(g/L) 0.14 0.31

Leptin,(ng/ml) 8.81 19.14

IL-6,(pg/ml) 20.99 3.18

Echocardiography. Echocardiography was performed us-
ing the standard techniques. The echocardiographic param-
eters included: left ventricular ejection fraction (LVEF); Left 
ventricular Diastolic Diameter (LVDD), Interventricular sep-
tum (IVS), Left ventricular posterior wall (LVPW), right ven-
tricular (RV), pulmonary pressure (PASP max). All measure-
ments were performed using ultrasound systems AplioXG 
(Toshiba, Japan).

Normally distributed descriptive date is presented as a mean ± 
SD and their dispersion analysis, ANOVA and t-test. For the cat-
egorical variables data and for those categorized (hemoglobin, 
lymphocytes, prealbumin, albumin, urea, eGFR, interleukin-6, 
lipid profile, hs-CRP, transferrin, haptoglobin, ferritin) were per-
formed both univariate-frequency analysis and bivariate analy-
sis. Pearson χ² test was used for comparison.

The rest of the data was dispersed according to the created 
PNI, GNRI, CONUT indices.

Spearman correlation analysis was conducted among the vari-
ables. A cut off criterion of P<0.05 was considered statistically 
significant. Statistical assessment of these analyses was carried 
out using the statistical software package (SPSS V.24.0, IBM).

Results and discussion. Subjects in the study were distrib-
uted by severity risk factor (NYHA II / III / IV) (26/54/6).  The 
study involved 43 females and 53 males. The mean age of pa-
tients was 69.85 (24-96). Ischemic heart disease was determined 
as an etiological factor of HF in 47.3% of patients, type 2 dia-
betes mellitus – in 23.1% of patients. Arterial hypertension was 
observed in 84.4% of patients (81 patients). 

The main demographic, laboratory, echocardiographic data of 
the study subjects are furnished in Table 2.
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Diagram. The percentage distribution of the patient group according to the nutritional indices

Table 3.Laboratory, echocardioscopic data distribution by Conut

Parameters Conut 0-1 Conut 2 Conut 
>=3 p1 p2 p3

Body mass index 34,47 51,59 41,67 .263 .547 .517

Hemoglobine (HGB) , g/dl 12,99 12,85 12,45 .764 .167 .404

Lymphocyte( LYMPH),% 27,48 23,13 17,78 .062 .000 .008

Prealbumin,g/L 0,18 0,13 0,12 .063 .007 .521

Albumin, g/L 40,76 40,46 34,27 .870 .000 .000

Urea, mmol/L 7,44 7,68 7 .770 .570 .352

GFR,mL/min/1,73m2 82,25 79,67 87,65 0,718 0,245 0,506

Interleikin-6 (IL-6), pg/mL 18,91 16,31 24,78 .725 .405 .078

Total Cholesterol (T-CHOL), mg/dL 192,44 167,05 118,83 .040 .000 .000

Trigliceredes ( TG), mg/dL 179,28 139,78 106,27 .137 .004 .008

High Density Cholesterol (HDL-CHOL), mg/dL 46,59 41,34 36,86 .151 .009 .046
Low Density Cholesterol (LDL-CHOL), mg/dL 129,7 110,17 67,76 .069 .000 .000
Very Low Density Cholesterol (VLDL-CHOL), mg/dL 135,08 119,45 90,46 .259 .000 .003

Atherogenic coefficient 3,50 3,09 2,35 0,258 0.003 0,001
High sensitive C-reactive protein (hsCRP), mg/L 43,05 54,77 40,75 .670 .907 .543
Haptoglobine (Haptoglobin), g/L 2,35 1,74 2,54 .038 .883 .556

Acid Glicoproteine ( Acid Glicoprotein), g/L 1,24 1,31 1,14 .611 .363 .212

Transferrine (Transferine), g/L 2,8 2,69 2,53 .609 .167 .322

Ferritine (Ferritine), g/L 176,15 313,91 168,53 .148 .886 .082
Left ventricular Diastolic Diameter (LVDD), sm 5,5 5,42 5,48 .780 .928 .822
Intraventricular septum (IVS), sm 1,2 1,21 1,51 .944 .399 .455
Left ventricular posterior wallof (LVPW), sm 1,08 1,2 1,13 .060 .266 .291
Left ventricular ejection fraction (LVEF),% 38,4 41,38 35,83 .307 .341 .059
Right ventricular (RV), sm 3,36 3,65 4,52 .041 .200 .377

Pulmonary hypertension (PASP max), mmHgP 44,32 49,71 54,24 0,2068 0.0185 0,2903
p1 - 0-1/2; p2 - 0-1/ >=3; p3 - >=3/2

Low GNRI and PNI and high CONUT  identify nutritional 
disorders.

The percentage distribution of the patients study group ac-
cording to the nutritional indices is shown on diagram.

This distribution shows that different calculators in this group 
show different data: by nutritional status only 27.7% of patients 

are normally identified by Conut, 43.2% by PNI and 77% by 
GNRI.

Within each calculator (CONUT, PNI, and GNRI) a com-
parative analysis of the clinical-laboratory data of patients 
according to nutritional status (norm, mild, moderate, severe 
risk) was performed, which showed that (i) CONUT (Table 3) 



	
Georgian Medical News  
No 7-8 (304-305) 2020

© GMN 65 

provides a protein reserve, estimation of calorie expenditure 
and immunodeficiency. With albumin reserve, the amount of 
prealbumin decreases (0.18 g/L vs 0.12 g/L p>0.007). A de-
crease in total cholesterol along with a decrease in all lipid 
spectrum indices reflects a decrease in the overall energy 
balance. Prealbumin depletion as a sensitive marker of early 
stage malnutrition “correctly” reflects the difference between 
norm-mild group and severe quality status (Conut’s view) 
(Table 3) patients. 

Notably, patients with malnutrition (Conut) include patients 
with increased right ventricular size and pulmonary hyperten-
sion (Table # 3).

(ii) GNRI (Table 4) assessment of patients’ malnutrition status 
also shows a decrease in overall energy balance (by lowering 
total and low-density cholesterol and triglycerides), a decrease 

in transferrin concentration (iron transfer protein). Because of its 
smaller body pool and shorter half-life, it has been considered 
a better index of changes in protein status compared to albu-
min. Possibly, the diagnostic value of this index (GNRI-s) [1] 
is significant for determining a poor prognosis for hospitalized 
and elderly patients and can be detected with transferrin levels 
decrease in high-risk patients (the protein-depth status / provi-
sion) (by GNRI).

(iii) Comparative analysis of data according to PNI (Table 5) 
shows that the calculator assesses protein reserve, calorie ex-
penditure, and immunodeficiency. Along with albumin, the risk 
groups significantly decrease in hemoglobin and prealbumin 
concentrations, decrease in total cholesterol and its fractions, 
triglycerides, but also increase in proinflammation-protein IL-6 
concentrations.

Table 4 Distribution of Laboratory and Echocardiographic Data by GNRI

GNRI

Parameter Normal Mild 
risk

Moderate 
risk p1 p2 p3

Body mass index 46,434 24,300 22,500 .163 .419 .433
RBC (RBC) x1012/L 4,386 4,280 3,753 .575 .068 .000
Hemoglobine (HGB) , g/dL 12,750 12,786 11,450 .944 .156 .105

Lymphocytes ( LYMPH),% 21,951 22,414 17,300 .855 .298 .315
Fibrinogene, g/L 4,774 4,801 3,355 .942 .038 .0007

Prealbumine, g/L 0,146 0,112 0,083 .133 .125 .433
Albumine, g/L 39,016 32,786 29,025 .001 .004 .181
Urea, mmol/L 7,450 7,100 5,725 .690 .258 .417

GFR, mL /min/1,73m2 82,072 95,184 88,646 0,145 0,629 0,681
Interleikine-6 (IL-6),pg/mL 20,847 18,709 31,700 .774 .423 .327

Total Choleterole (T-CHOL), mg/dL 157,614 138,803 88,513 .203 .007 .033

Trigliceredies ( TG), mg/dL 144,398 100,188 87,500 .000 .192 .374

High Density Cholesterol (HDL-CHOL), mg/dL 41,273 41,037 29,923 .947 .073 .109
Low Density Cholesterol (LDL-CHOL), mg/dL 100,877 84,528 44,112 .176 .010 .042

Very Low Density Cholesterol (VLDL-CHOL), mg/dL 114,371 95,973 86,004 .655 .817 .993

Atherogenic coefficient 2,962 2,487 2,255 0,174 0,663 0,273

High sensitive C-reactive protein (hsCRP), mg/L 43,970 48,530 51,245 .861 .871 .959

Haptoglobine (Haptoglobin), g/L 1,847 1,773 14,770 .809 .428 .426

Acid Glicoproteine ( Acid Glicoprotein), g/L 1,217 1,121 1,345 .518 .641 .314

Transferine (Transferine), g/L 2,732 2,264 2,310 .027 .258 .888

Ferritine (Ferritine),mg/L 213,847 204,929 92,500 .919 .447 .309

Left ventricular Diastolic Diameter (LVDD), sm 5,473 5,415 5,667 .841 .736 .685

Intraventricular septum (IVS), sm 1,380 1,231 1,133 .701 .760 .538

Left ventricular posterior wall of (LVPW), sm 1,135 1,138 1,000 .956 .314 .248

Left ventricular ejection fraction (LVEF),% 39,100 34,615 29,000 .155 .102 .414

Right ventricular (RV), sm 4,043 3,646 3,800 .681 .904 .626

Pulmonary hypertension (PASP max), mmHgP 48,886 54,923 61,000 .208 .199 .590
p1 - norm/mild; p2 - norm/high; p3 - high/moderate
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Table 5. Distribution of Laboratory and Echocardiographic data by PNI

PNI

Parameter Normal Moderate risk Severe risk p1 P2 p3

Body mass index 31,70 49,43 50,42 0,172 0,206 0,958

Hemoglobine (HGB), g/dl 13,29 12,08 12,43 0,004 0,038 0,448

Lymphocyte (LYMPH), % 23,40 23,54 17,36 0,95 0,003 0,007

Prealbumin,g/L 0,18 0,12 0,09 0,001 0,000 0,138

Albumin, g/L 43,09 36,28 30,35 0,000 0,000 0,000

Urea, mmol/L 7,46 7,74 6,65 0,711 0,231 0,217

GFR,mL/min/1,73m2 85,15 78,51 88,55 0,375 0,232 0,664

Interleikin-6 (IL-6), pg/mL 15,97 18,08 32,38 0,719 0,013 0,088

Total Cholesterol (T-CHOL), mg/dL 164,32 162,47 116,77 0,878 0,000 0,000

Trigliceredes ( TG), mg/dL 147,81 147,31 102,87 0,982 0,013 0,044

High Density Cholesterol (HDL-CHOL), mg/dL 42,54 41,74 35,29 0,785 0,019 0,023

Low Density Cholesterol (LDL-CHOL), mg/dL 107,20 104,83 66,36 0,821 0,00 0,00

Very Low Density Cholesterol (VLDL-CHOL), mg/dL 115,91 117,54 95,01 0,893 0,064 0,073

Atherogenic coefficient 3,00 3,05 2,46 0,880 0,071 0,064

High sensitive C-reactive protein (hsCRP), mg/L 41,49 37,35 60,04 0,844 0,439 0,347

Haptoglobine (Haptoglobin), g/L 1,80 2,06 3,23 0,287 0,42 0,48

Acid Glycoprotein (Acid Glicoprotein), g/L 1,18 1,25 1,19 0,558 0,916 0,634

Transferrine (Transferine), g/L 2,91 2,52 2,36 0,039 0,003 0,327

Ferritine (Ferritine), g/L 217,11 215,74 184,81 0,986 0,698 0,652

Left ventricular Diastolic Diameter (LVDD), sm 5,66 5,33 5,38 0,187 0,305 0,832

Intraventricular septum (IVS), sm 1,19 1,21 1,75 0,861 0,271 0,252

Left ventricular posterior wall of (LVPW), sm 1,11 1,13 1,17 0,726 0,243 0,527

Left ventricular ejection fraction (LVEF),% 37,70 39,38 36,48 0,527 0,676 0,348

Right ventricular (RV), sm 4,37 3,51 3,88 0,356 0,623 0,031

Pulmonary hypertension (PASP max), mmHgP 48,78 48,35 54,96 0,912 0,206 0,121
p1 - norm/moderate; p2 - norm/high; p3 - high/moderate

Table 6. Conut, GNRI and PNI indices correlation

Parameters CONUT NGRI PNI

CONUT
Pearson Correlation 1 ,029 -.376**

Sig. (2-tailed)   ,780 ,000
N 96 95 95

NGRI 
Pearson Correlation ,029 1 ,035

Sig. (2-tailed) ,780   ,739
N 95 95 94

PNI
Pearson Correlation -.376** ,035 1

Sig. (2-tailed) ,000 ,739  
N 95 94 95

**. Correlation is significant at the 0.01 level (2-tailed); *. Correlation is significant at the 0.05 level (2-tailed)



	
Georgian Medical News  
No 7-8 (304-305) 2020

© GMN 67 

Table 7. Correlation analysis between nutrition indexes and other parameters
Parameter CONUT  GNRI PNI

Age .123 -.042 -.102
CHF (NYHA class) .187 .070 -.013

Body mass index -.007 .806** -.081
Hemoglobine (HGB) , g/dl -.133 .070 .115
Lymphocyte( LYMPH),% -.521** .058 .191

Prealbumin,g/L -.405** -.027 .683**
Albumin, g/L -.646** .035 1.000**
Urea, mmol/L -.078 .004 .213*

GFR,mL/min/1,73m2 .035 .162 -.016
Interleikin-6 (IL-6), pg/mL .337** .110 -.308**

Total Cholesterol (T-CHOL), mg/dL -.678** .002 .515**
Trigliceredes ( TG), mg/dL -.388** -.047 .327**

High Density Cholesterol (HDL-CHOL), mg/dL -.450** -.041 .557**
Low Density Cholesterol (LDL-CHOL), mg/dL -.657** .043 .417**

Very Low Density Cholesterol (VLDL-CHOL), mg/dL -.323** .054 .112
Atherogenic coefficient -.323** .054 .111

High sensitive C-reactive protein (hsCRP), mg/L .131 -.035 -.103
Haptoglobine (Haptoglobin), g/L .167 -.068 -.110

Acid Glicoproteine ( Acid Glicoprotein), g/L .004 .078 .133
Transferrine (Transferine), g/L -.268** .095 .505**

Ferritine (Ferritine), g/L -.039 -.036 .062
Left ventricular Diastolic Diameter (LVDD), sm .004 .022 .118

Intraventricular septum (IVS), sm .154 -.040 -.090
Left ventricular posterior wallof (LVPW), sm .166 -.039 -.115
Left ventricular ejection fraction (LVEF),% -.146 .056 .143

Right ventricular (RV), sm .074 -.013 -.032
Pulmonary hypertension (PASP max), mmHgP .347** .105 -.178

** - p<0.01; * - p<0.05

By examining the correlation between the CONUT, GNRI and 
PNI indices, a significant negative correlation was found between 
CONUT and PNI (Table 6). However, it is important to note that the 
Nutrition Risk Index makes it possible to determine morbidity and 
mortality risk [5,10], GNRI is an NRI revised version [5,11] specifi-
cally adapted for the elderly. CONUT score is also considered to be 
an effective tool for early detection and monitoring of malnutrition 
for all patients [5,12]. Some studies address the possibility of using 
these indices in patients with CHF. 

The study suggests an opportunity to use these indices in CHF 
patient assessment. We quantitatively compared results obtained 
using CONUT, GNRI and PNI scale risk groups, as the primary 
picture suggested in our study group (ambulatory, quite compen-
sated CHF) CONUT and PNI represents best option (Table 7).

The table 7 shows that prealbumin, lipid spectrum  and trans-
ferrin values decrease with increasing risk for Conut and PNI, 
with Interleukin-6 increasing on both calculators. Changes in 
other data are not correlated.

Acute phase reactants such as C-reactive protein, fibrinogen, 
haptoglobin and acidic glycoprotein reduce the synthesis of al-
bumin, prealbumin, and transferrin, and may therefore remain 
at low levels despite inadequate nutrient support. According to 
our results, the increase in the mentioned acute phase reactants 
is not reliably correlated with the severity of the nutrient indi-
ces (when there is a difference between groups); However, it is 
worth noting that in the study group C-reactive protein increased 

by 61.2%, fibrinogen – by 58.1%, haptoglobin – by 38.6%, 
acidic glycoprotein – by 37.5% (Table 8), which should be used 
not so much to assess the risk itself (outcome, hospitalization, 
clinically detected malnutrition, etc...), but to identify the close 
relationship of these risk factors with the realization.

Thus, there is a high number of malnutrition patients among 
those with more or less compensated outpatient CHF, requir-
ing adequate evaluation and nutritional support. Selection of 
the nutritional index requires the use of an adequate calcu-
lator (degree of compensation, patient age, etc...) and addi-
tional research to study their correlation with the prognostic 
markers of CHF. According to our study, such an increase in 
risk is based on a decrease in prealbumin, lipid panel data and 
transferrin (protein-energy malnutrition) and Interleukin-6 
(pro-inflammatory protein).
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SUMMARY

ASPECTS OF NUTRITION IN PATIENTS WITH CON-
GESTIVE HEART FAILURE 

Gulatava N., Tabagari S., Tabagari N.

David Tvildiani Medical University, Tbilisi, Georgia

Congestive heart failure (CHF) is a significant healthcare 
problem, and is associated with high levels of morbidity and 
mortality. The majority of patients have poor quality of life in 
spite of the modern evidence-based treatment. Malnutrition is 
more common in patients with HF, especially at the severe stage 
of HF, and is associated with the risk of complications and mor-
tality. Consequently, evaluation of malnutrition in patients with 
HF, monitoring of patients in this regard, and identifying the 
right assessment tools are the basis for developing of an effec-
tive nutritional strategy that can have a significant impact on the 
treatment and management of such patients.

Our aim was to study the prevalence of different markers of 
malnutrition, their association with nutrient indices, and their 
correlation with CHF in Georgian population.

The total of 96 patients relevant to the research objective (43 
female and 53 male with average age 69.85) were enrolled in 

the study.  Nutritional screening was performed using the GNRI, 
which was calculated as follows: GNRI=14.89× serum albu-
min (g/dL) +41.7*body weight÷ideal body weight. Ideal body 
weight=22* square of height in meters and PNI was calculated as 
follows: PNI=10* serum albumin (g/dL) +0.005*total lymphocyte 
(count per mm3) and The Controlling Nutritional Status (CONUT) 
score was calculated by serum albumin score plus total cholesterol 
score and total lymphocyte score. Peripheral venous blood was test-
ed for acute phase reactant (hsCRP, Interleukin-6, fibrinogen, acid 
glycoprotein) and for protein-energy malnutrition (prealbumin, al-
bumin, lymphocytes, lipid profile and transferrin).

By examining the correlation between the CONUT, GNRI and 
PNI indices, a significant negative correlation was found between 
CONUT and PNI. We quantitatively compared results obtained us-
ing CONUT, GNRI and PNI scale risk groups, as the primary pic-
ture suggested it in our study group (ambulatory, quite compensated 
CHF). CONUT and PNI represent best option.

Prealbumin, lipid profile data, transferrin decreases with in-
creasing risk for CONUT and PNI, with Interleukin-6 increasing 
on both calculators. Changes in other data are not correlated.

Keywords: Malnutrition, chronic Heart Failure, CONUT, 
GNRI, PNI .

РЕЗЮМЕ

АСПЕКТЫ НУТРИЦИОЛОГИИ У ПАЦИЕНТОВ С 
ХРОНИЧЕСКОЙ СЕРДЕЧНОЙ НЕДОСТАТОЧНО-
СТЬЮ

Гулатава Н.А., Табагари С.И., Табагари Н.С.

Медицинский университет им. Д. Твилдиани, Тбилиси, Грузия

Цель исследования - определение частоты распростра-
нения различных биомаркеров, указывающих на развитие 
мальнутриции, их взаимосвязи с нутрициологическими ин-
дексами и корреляции индексов между собой у пациентов 
грузинской популяции с компенсированной хронической 
сердечной недостаточностью. 

Рассчитаны нутрициологические индексы 96 вовлечен-
ных в исследование амбулаторных пациентов (43 женско-
го и 53 мужского пола, средний возраст 69.85 лет) грузин-
ской популяции с компенсированной хронической сердеч-
ной недостаточностью: GNRI (Geriatric Nutritional Risk 
Index)=14.8× альбумин в сыворотке (г/дл)+41.7+масса тела 
(кг)÷идеальную массу тела. Идеальная масса тела расчита-
на по формуле: 22× рост(м2). 

PNI (Prognostic Nutritional Index)=10× альбумин в сыво-
ротке (г/дл)+0.005×общее количество лимфоцитов (мм3). 
The Controlling Nutritional Status (CONUT) = сумма баллов 
альбумина в сыворотке, общего холестерина и общего коли-
чества лимфоцитов (мм3). Периферическая венозная кровь 
исследована на реактанты острой фазы (C-реактивный бе-
лок, интерлейкин-6, фибриноген, кислый гликопротеид) и 
тесты, оценивающие иммунный статус (лимфоциты, альбу-
мин, преальбумин, трансферин, липидный обмен).

Изучена корреляционная взаимосвязь между нутрицио-
логическими индексами и выявлена статистически досто-
верная обратная зависимость между CONUT и PNI. Иссле-
дование различных биомаркеров в корреляции со степенью 
тяжести (увеличение риска развития мальнутриции) нутри-
циологических индексов CONUT, GNRI и PNI показало, 
что для грузинской популяции больных компенсированной 
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хронической сердечной недостаточностью более информа-
тивным является расчет индексов CONUT и PNI. 

С ростом риска мальнутриции по индексам CONUT и PNI 
уменьшаются преальбумин, трасферин и показатели липид-
ного обмена. По изменениям показателей остальных био-
маркеров взаимосвязь не выявлена.

reziume

nutriciuli aspeqtebi gulis qronikuli ukmari-
sobiT pacientebSi

n.RulaTava, s.Tabagari, n.Tabagari

daviT tvildianis samedicino universiteti, 
Tbilisi, saqarTvelo

gulis qronikuli ukmarisoba (gqu)  warmoad-
gens jandacvis sistemis mniSvnelovan problemas, 
romelic asocirdeba avadobisa da sikvdilobis 
maRal donesTan. malnutricia xSirad gvxdeba 
gqu-iT pacientebSi, umetesad gqu-is mZime stadi-
aze da kavSirSia garTulebebisa da sikvdilobis 
riskTan. Sesabamisad, gqu-iT pacientebSi malnu-
triciis Sefaseba, am TvalsazrisiT pacientTa 
monitoringi da Sefasebis swori instrumentebis 
gansazRvra efeqturi nutriciuli strategiis 
SemuSavebis safuZvelia, ramac mniSvnelovani 
gavlena SeiZleba iqonios aseTi pacientebis 
mkurnalobasa da marTvaze.
kvlevis mizani - malnutriciis sxvadasxva 

markeris gavrcelebis sixSiris, nutriciul inde-
qsebTan kavSirisa da indeqsebs Soris urTierT-
kavSiris gansazRvra qarTuli populaciis gqu-iT 
pacientebSi (ambulatoriuli, met-naklebad kom-
pensirebuli).

kvlevaSi CarTul 96 kvlevis amocanis Sesabamis 
pacientebSi (43 qali da 53 mamakaci, saSualo asaki 
69.85 weli) gamoTvlilia GNRI (Geriatric Nutritional 
Risk Index) Semdegi formulis gamoyenebiT: 

GNRI=14.89xSratis albuminis koncentraciaze 
(g/dl)+41.7+wona/idealur wonaze. idealuri wo-
nis gamoTvla Sesrulda Semdegi formuliT: 
22xsimaRle (m2). 
agreTve gamoviTvaleT PNI (Prognostic Nutritional In-

dex) Semdegi formuliT: PNI=10xSratis albuminis 
koncentracia (g/dl)+0.005xsaerTo limfocitebis 
ricxvi periferiul sisxlSi (mm3) da CONUT (Con-
trolling Nutritional Status) indeqsi, romlis gamoTvla 
Sesrulda albuminis qula+saerTo limfocitebis 
qula+saerTo qolesterinis qula. periferiuli 
venuri sisxlidan iqna gamokvlevuli rogorc mw-
vave fazis reaqtantebi (maRali mgrZnobelobis 
C-reaqtiuli cila, interleikini-6, fibrinogeni, 
mJave glikoproteini), aseve imunologiuri statu-
sis Sesafasebeli kvlevebi (alnumini, prealbumi-
ni, transferini, limfocitebis raodenoba, sruli 
lipiduri speqtri).

CONUT, GNRI da PNI indeqsebis urTierTkore-
laciis SeswavliT, gamovlenil iqna sarwmuno 
uaryofiTi korelacia CONUT da PNI Soris. CO-
NUT, GNRI da PNI simZimis (riskis mateba) mixedviT 
Seswavlil biomarkerTa korelaciuri anali-
zis safuZvelze kvlevis populaciisaTvis ufro 
gamoikveTa CONUT da PNI-is gamoyenebis ganxil-
va/gamoyeneba. 
klevam aCvena, rom prealbumini, lipiduri speq-

tris monacemebi, transferini klebulobs CONUT 
da PNI simZimis riskis matebasTan erTad. matu-
lobs interleikin-6-is koncentracia orive nu-
triciuli indeqsebis mixedviT. sxva monacemebSi 
cvlilebebis urTierTkorelacia ar aRmoCnda.

АТЕРОГЕННОЕ ВОЗДЕЙСТВИЕ ДИСБИОЗА РОТОВОЙ ПОЛОСТИ (ОБЗОР)

1Авагимян А.А., 2Манукян И.А., 1Навасардян Г.А., 3Челидзе К.Л., 2Рисованный С.И.

1 Ереванский государственный медицинский университет им. М. Гераци, Армения;
2ФГБОУ ВО «Кубанский государственный медицинский университет» МЗ РФ, Россия; 

3Тбилисский государственный медицинский университет, Грузия

 Сердечно-сосудистые заболевания (ССЗ) остаются лиди-
рующей причиной смертности населения и экономического 
бремени системы здравоохранения. В настоящее время на 
долю ССЗ приходится более 17,6 миллиона смертей в год, 
и, согласно прогнозам, к 2030 году данный показатель пре-
высит 23,6 миллиона [17]. Нестабильная атерома и ее раз-
рыв являются основой патологий большинства сердечно-
сосудистых осложнений, в частности острого коронарного 
синдрома (ОКС), смертность от которого, в сравнении с 

иными СС событиями, остается лидирующей. Несмотря на 
многочисленные усилия Всемирной организвции здравоох-
ранения, национальных систем здравоохранения и органов 
медицинского управления, показатели распространенности 
и смертности от сердечно-сосудистых событий остают-
ся критически высокими [21], что диктует необходимость 
дальнейшего развития профилактической кардиологии. 

 С динамичным развитием науки и техники улучшилось 
представление об безусловно мультифакториальном пато-


