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Materials and methods. There was made a comprehensive examination of 71 patients with FHC and NASH 

and formed groups of patients: I - n = 35 with FHC and NASH receiving rosuvastatin 20 mg / day; II - n = 36 of 

FHC and NASH who received rosuvastatin and hepatoprotector "Hepadif" 2 capsules three times a day for 90 

days. The results were evaluated on the 45th and 90th day of treatment. 

Results. With rosuvastatin monotherapy, a decrease in the level of LDL (p = 0.001) and an increase in HDL 

(p = 0.01) were detected. Transaminase activity and IL-6, CK-18 concentrations tended to decrease but were not 

statistically reliable. In group II the LDL level reached the target value, transaminase activity was lower (p = 

0.001). IL-6 concentration decreased significantly by 28% (p = 0.01), CK-18 - by 36.8% (p = 0.003). 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20SY%5BAuthor%5D&cauthor=true&cauthor_uid=27258507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Joo%20SJ%5BAuthor%5D&cauthor=true&cauthor_uid=27258507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Shin%20MS%5BAuthor%5D&cauthor=true&cauthor_uid=27258507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20C%5BAuthor%5D&cauthor=true&cauthor_uid=27258507
https://www.ncbi.nlm.nih.gov/pubmed/27258507
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kucukler%20N%5BAuthor%5D&cauthor=true&cauthor_uid=22306782
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kurt%20IH%5BAuthor%5D&cauthor=true&cauthor_uid=22306782
https://www.ncbi.nlm.nih.gov/pubmed/?term=Topaloglu%20C%5BAuthor%5D&cauthor=true&cauthor_uid=22306782
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gurbuz%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22306782
https://www.ncbi.nlm.nih.gov/pubmed/?term=Gurbuz%20S%5BAuthor%5D&cauthor=true&cauthor_uid=22306782
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yalcin%20F%5BAuthor%5D&cauthor=true&cauthor_uid=22306782
https://doi.org/10.1111/jch.12544
https://www.ncbi.nlm.nih.gov/pubmed/?term=Ruilope%20LM%5BAuthor%5D&cauthor=true&cauthor_uid=26395174
https://www.ncbi.nlm.nih.gov/pubmed/26395174
https://www.ncbi.nlm.nih.gov/pubmed/26395174
https://www.ncbi.nlm.nih.gov/pubmed/?term=Salvetti%20M%5BAuthor%5D&cauthor=true&cauthor_uid=29959031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Paini%20A%5BAuthor%5D&cauthor=true&cauthor_uid=29959031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bertacchini%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29959031
https://www.ncbi.nlm.nih.gov/pubmed/29959031
https://www.ncbi.nlm.nih.gov/pubmed/?term=Sohn%20SI%5BAuthor%5D&cauthor=true&cauthor_uid=25392142
https://www.ncbi.nlm.nih.gov/pubmed/?term=Kim%20CJ%5BAuthor%5D&cauthor=true&cauthor_uid=25392142
https://www.ncbi.nlm.nih.gov/pubmed/25392142
https://doi.org/10.2174/157340211001141111160311
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Zheng%2C+Xiaoming
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=Liu%2C+Yeqiang
https://doi.org/10.1111/jch.12556


 Wschodnioeuropejskie Czasopismo Naukowe (East European Scientific Journal) #8(48), 2019 49 

 

Conclusions. Determination of IL-6 and CK-18 concentration has a strong positive relationship with hepatic 

transaminases and LDL level, so it is advisable to use IL-6 and CK-18 to select personalized therapy for patients 

with FHC and NASH. 

Keywords: nonalcoholic steatohepatitis, familial hypercholesterolemia, hepatoprotector, interleukin-6, 

cytokeratin-18. 

 

Introduction. Non-alcoholic fatty liver disease 

(NAFLD) is the most common chronic, diffuse liver 

disease, characterized by a slow course with a possible 

transformation into non-alcoholic steatohepatitis 

(NASH), liver fibrosis, cirrhosis, and hepatocellular 

carcinoma in severe cases [1,2,9,20]. 

It is now established that NAFLD is an 

independent predictor of cardiovascular diseases 

(CVD), an important risk factor of which is atherogenic 

dyslipidemia that is found in 20-80 % of patients with 

NAFLD [2,3,8,9,17,18]. Exacerbation of the 

pathological process with NAFLD leads to the 

transformation of steatosis into non-alcoholic 

steatohepatitis and is characterized by a deepening of 

the inflammatory response, impaired 

histoarchitectonics of hepatocytes, accompanied by 

hyperactive apoptosis of the latter [3,8,9,12,13,17,20]. 

It is proved that CVD pathogenetically determine the 

conditions for the development of hepatopathies [10, 

17]. Patients with familial hypercholesterolemia (FHC) 

and NASH are an example of etiological comorbidity, 

which complicates the course of each disease and 

affects the long-term prognosis. 

The golden standard of NASH diagnostics is a 

puncture biopsy, but the procedure has a significant 

range of disadvantages, which severely limits the use of 

the method, so the search for new non-invasive 

methods for liver pathology is continued [3,20]. A part 

of patients with steatosis or steatohepatitis are known 

to have referance values of hepatic transaminases 

activity, but inflammation and apoptosis continue in the 

liver tissue, resulting in loss of the liver parenchyma 

[1,9,20]. For the present, the informative determination 

of the level of the proinflammatory cytokine IL-6 in 

patients with NASH, which has a positive strong 

correlation with the level of hepatic transaminases and 

blood plasma cholesterol, has been proved [10,13]. 

Detection of the concentration of CK-18 in the 

blood plasma is now considered as a promising 

direction for the diagnosis of transformation of 

steatosis into steatohepatitis, as well as the 

determination of the stage of fibrosis (16), which may 

be an alternative to puncture biopsy, so timely 

diagnosis and pathogenetically justified therapy 

promotes good treatment [4,9,13]. 

The aim of this work was to increase the 

effectiveness of treatment of patients with familial 

hypercholesterolemia and non-alcoholic 

steatohepatitis, by conducting a comprehensive 

examination and determination of the concentration of 

IL-6, CK-18 in the blood plasma against the 

background of personalized hypolipidemic therapy in 

patients with FHC and NASH at the out- and in-patient 

stages. 

Materials and methods. After a retrospective 

analysis of 218 case histories, 71 (n = 71) patients, 

48±12 years of age, were included in the study, of 

whom 50 (46.3 %) were males and 58 (53.7 %) were 

females. 

All patients underwent a comprehensive 

examination, which included taking of the anamnestic 

data, physical examination, laboratory (complete blood 

count, common urine analysis, biochemical studies of 

the blood serum: hepatic enzymes (alanine 

aminotransferase (ALT), aspartate aminotransferase 

(AST) gama-glutamyltranspeptidase (GGTP), bilirubin 

and its fractions, thymol tests), lipidogram (total 

cholesterol (TC), low density lipoprotein (LDL), high 

density lipoprotein (HDL), triglyceride (TG), 

atherogenic index, fibrinogen, creatinine 

phosphokinase), immunological (thyrotropic 

hormone), fasting blood glucose, prothrombin index), 

enzyme immunoassay with determination of IL-6 

concentration, CK-18 fragments in the blood plasma, 

instrumental examination (ultrasonography of the liver, 

elastography of the liver, ECG, echocardiographic 

examination of the heart). 

The patients were divided into three groups by 

"simple randomization": the first group consisted of n 

= 35 patients (19 (54 %) women and 16 (43 %) men) 

having FHC with NASH that received standard lipid-

lowering therapy, a SMC-CoA-reductase inhibitor - 

rosuvastatin “Rosucard” ("Zentiva", Czech Republic) 

internally, 20 mg / day; the second group consisted of 

n = 36 patients (20 (55.5%) women and 16 (44.5 %) 

men) having FHC with NASH who received similar 

statin therapy with additional administration of the 

complex hepatoprotector "Hepadif" ("Valartin 

Pharma", Ukraine/Kazakhstan). The control group 

consisted of 20 practically healthy individuals. 

Verification of pathological conditions and 

somatic pathology was performed in accordance with 

the classification ICD -10. The diagnosis of FHC was 

made on the basis of the clinical guidance of the expert 

team of familial hypercholesterolemia of the US 

National Lipid Association "Family 

hypercholesterolemia: examination, diagnosis and 

treatment of adults and children" (2015). The diagnosis 

of NASH was made on the basis of the Order of the 

Ministry of Health of Ukraine No. 826 of 06.11.2014 

and adapted clinical guidelines based on the evidence 

"Non-alcoholic fatty liver disease" (2014). 

All examinations were performed according to the 

international standards for ethical research and 

biomaterials takingю 

For the purpose of dynamic clinical and 

laboratory-instrumental monitoring, the patients were 

offered a schedule of visits on the 45th and 90th days 

of therapy. 

The results obtained were processed using 

Microsoft Excel (Microsoft corporation, 2018) licensed 

software and SPSS Statistics 13.0 software package. 

The difference between the study indices in p <0.05 

was considered significant. 
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Results and Discussion. The analysis of the 

clinical examination data revealed complaints of the 

hepatobiliary tract in all patients. The patients of the 

first group complained of periodic nagging pain in the 

right hypochondrium n = 8 (23 %), sensation of 

heaviness and discomfort in the right hypochondrium 

was registered in 32 (91.4 %) patients, loss of appetite 

in 30 (88 %), general weakness in 32 (83 %) patients. 

In the second group of patients: pain in the right 

hypochondrium was noted by 5 (14 %) patients, 

heaviness and discomfort in the right hypochondrium 

by 34 patients (97.1 %), rapid fatigue was reported in 

33 (91.6 %) patients. 

According to ultrasonography and liver 

elastography in the first group patients liver steatosis of 

the stage 2 was detected in 21 (60 %) patients, steatosis 

was of diffuse character in 33 (94.3 %) patients, 

attenuation of the sound level of the diaphragmatic 

edge of the liver had 31 (88.6 %) of patients and 

according to elastography the liver density was up to 

5.8 kPa in 28 (80 %) patients. In the second group of 

patients, steatosis of the stage 2 was detected in 22 (61 

%) patients, the majority of patients – 33 (91.7 %) had 

a diffuse infiltration, the sound level attenuation was 

detected in 32 (89 %) patients, and according to 

elastography the liver density was up to 5.8 kPa in 27 

(75 %) patients. 

During the analysis of the first examination of the 

biochemical and immunological indices of the blood 

serum of patients of all groups there was revealed 

pronounced hypercholesterolemia, increased activity of 

hepatic transaminases and levels of IL-6, CK-18 in 

comparison with the control group (p <0.01) (Table 1). 

The level of TC was 2 times higher than in the control 

group (p <0.01), the activity of liver enzymes, in 

particular ALT and AST was three times higher than in 

the control group (p <0.01), but the activity of GGTP 

in all investigated groups was at the level of reference 

values (Table 1). 

Table 1 

BIOCHEMICAL AND IMMUNOLOGICAL INDICES OF THE BLOOD SERUM OF PATIENTS 

WITH FHC AND NASH AT THE FIRST EXAMINATION 

Index 
Control group 

n=20 

І group 

n=35 

ІІ group 

n=36 

TC, mmol/l 4,24 ± 0,07 8,61 ± 0,52 * 8,63 ± 0,76 * 

VLDL, mmol/l 0,33 ± 0,14 0,7 ± 0,11 * 0,69 ± 0,15 * 

LDL, mmol/l 2,83 ± 0,13 5,21 ± 0,2 * 5,39 ± 0,32 * 

HDL, mmol/l 1,24 ± 0,09 1,23 ± 0,12 * 1,21 ± 0,16 * 

ТG, mmol/l 1,05 ± 0,07 1,46 ± 0,16 * 1,16 ± 0,23 * 

AС 2,4 ± 0,11 6,05 ± 0,14 * 6,11 ± 0,54 * 

 ALT, U/l 24,2 ± 2,3 107,5 ± 7,6 * 103,46 ± 5,2 * 

АSТ, U/l 27,05 ± 1,82 97,5 ± 8 * 98,76 ± 3,43 * 

GGTp, U/l 48,36 ± 2,4  47,4 ± 3,8  41,05 ± 5,68  

ІL-6 1,22 ± 0,22  5,0 ± 0,25 * 4,98 ± 0,22 * 

CK-18 40,8 ± 7,3  371 ± 14 * 370,4 ± 12,2 * 

Note: * - p <0.01 relative to the control group. 

 

On the 45th day of therapy, there was a tendency 

to decreasing the levels of lipidograms and the activity 

of liver enzymes indices, but they did not acquire 

statistical significance. 

On the 90th day of hypolipidemic therapy with 

rosuvastatin the patients of the first group had a slight 

decrease in the severity of complaints of the 

hepatobiliary system: 6 (17.1 %) patients complained 

of periodic nagging pain in the right hypochondrium, 

heaviness and discomfort had 28 (80 %) patients. On 

physical examination, 7 (20 %) patients were revealed 

a distended abdomen and 30 (86 %) patients had liver 

enlargement. According to ultrasonography data liver 

steatosis of the stage 2 had 18 (51.3 %) patients; the 

sound level attenuation had 30 (85.8 %) patients. 

A comparative analysis of the biochemical indices 

of the first group on the 90th day revealed a significant 

decrease in LDL by 27.1 % (p = 0.001) compared to the 

initial treatment, but the level of LDL did not reach the 

target indices and was higher by 31 % compared to the 

control group. The HDL level on the 90th day of 

treatment was significantly higher by 44.7 % (p = 

0.001) compared to the baseline, and the TG level was 

lower by 17.1 %. The activity of the liver enzymes, in 
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particular ALT was lower by 17.4 %, AST by 14.3 % 

when compared with the initial data, but the statistical 

reliability was not reached. The activity of GGTP was 

at the level of baseline indices. The concentration of IL-

6 on the 90th day was lower by 13 %, and the level of 

CK-18 - by 9.4%, but the statistical significance was 

not obtained (Table 2). 

Table 2 

BIOCHEMICAL AND IMMUNOLOGICAL INDICES OF GROUP I AND II PATIENTS ON THE 

90TH DAY OF HYPOLIPIDEMIC THERAPY 

Index 
Control group 

n=20 

І group 

n=35 

ІІ group 

n=36 

TC, mmol/l 4,24 ± 0,07 7,97 ± 0,65 *  5,81 ± 0,74 *# 

VLDL, mmol/l 0,33 ± 0,14 0,91 ± 0,11 * 0,47 ± 0,1 * # 

LDL, mmol/l 2,83 ± 0,13 4,1 ± 0,23 * 2,53 ± 0,22 * # 

HDL, mmol/l 1,24 ± 0,09 1,78 ± 0,11 * 2,14 ± 0,14 *# 

ТG, mmol/l 1,05 ± 0,07 1,71 ± 0,21 * 0,82 ± 0,11 *# 

AС 2,4 ± 0,11 3,48 ± 0,14 * 1,73 ± 0,24 *# 

 ALT, U/l 24,2 ± 2,3 91,5 ± 10,8 * 44,5 ± 12,4 *# 

АSТ, U/l 27,05 ± 1,82 85,3 ± 4 * 32,3 ± 4,38 *# 

GGTp, U/l 48,36 ± 2,4  41,4 ± 4,7  47 ± 7,28  

ІL-6 1,22 ± 0,22 * 4,42± 0,36 * 2,92 ± 0,2 *# 

CK-18 40,8 ± 7,3 * 339 ± 25 * 266,5 ± 19 *# 

Note: * - p <0.05 relative to the control group; # - relative to the group I. 

 

The patients of the second group who were 

additionally prescribed hepatoprotector against the 

background of statin therapy on the 90th day of therapy, 

were found to have a more significant reduction in the 

frequency of complaints: the patients did not complain 

of periodic, nagging pain, 4 patients (11.1%) had a 

feeling of heaviness and discomfort in the right 

hypochondrium, total weakness – 7 (19.4 %) patients. 

Physical examination showed liver enlargement in 20 

(55.6 %) patients, abdominal distension in 4 (11.1 %) 

patients. Ultrasound examination revealed steatosis in 

big majority of 1 degree in (55.6 %), the liver density 

according to elastography was less than 5.8 kPa in 30 

(86.1 %) patients. 

When conducting a comparative analysis of the 

data obtained from the biochemical study of the blood 

serum of the patients in the second group there was 

revealed a significant decrease in the level of LDL (p = 

0.001) compared to the baseline data, by 62 % less than 

in the first group (p = 0.02). The HDL level was 

significantly higher by 77 % (p = 0.001) compared to 

the baseline, by 20.2 % (p = 0.047) when compared to 

the first group. The activity of hepatic transaminases 

tended to decrease, so ALT, AST were significantly 

less (p = 0.001) almost one and a half times including 

less than the activity of the first group by 94.6 % (p = 

0.01). The analysis of these immunological indices 

revealed a significant decrease of IL-6 by 70.5 % (p = 

0.001), and the concentration of CK-18 was lower by 

39 % (p = 0.001). 

Thus, the use of rosuvastatin monotherapy reliably 

led to a reduction in LDL levels and an increase in HDL 

levels, but no target LDL levels were achieved. 

Regarding the activity of the liver enzymes, there was 

a tendency for a decrease in the activity and 

manifestation of the cytolytic syndrome as well as a 

decrease in the concentration of IL-6 and CK-18, but 

the indices did not reach reliable significance. 

The use of rosuvastatin and complex 

hepatoprotector resulted in a more pronounced 

hypolipidemic effect, which was probably due to the 

action of hepatoprotector components that affected the 

metabolism of lipids in hepatocytes, had a protective 

effect on fatty dystrophy of the cells; indirectly affected 

the reduction of the cholesterol level in the peripheral 

blood [12,14,16,18]. Complex therapy contributed to a 

significant decrease in the level of LDL, an increase in 

the level of HDL; in addition, the target levels of LDL 

were achieved. A comparative analysis of the liver 

enzyme activity revealed a significant decrease in ALT 

and AST activity (p = 0.001) compared to the baseline 

and significantly lower activity compared to the first 

group, which had a positive correlation with a decrease 

in IL-6 concentration (r = 0.52) and CK-18 in the blood 

plasma (r = 0.53). 
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It is now established that in patients with steatosis 

or steatohepatitis the activity of the hepatic enzymes 

often does not exceed the reference values, but the 

disease is characterized by minimal inflammation due 

to apoptosis, during which the utilization of excessive 

number of apoptotic bodies increases the damage of the 

liver tissue and contributes to fibrosis formation 

[4,9,13]. It is believed that inflammation processes are 

a major factor in the transformation of steatosis into 

steatohepatitis [8,11,19]. NASH is a diagnosis of 

"exclusion", so to identify this pathology a 

comprehensive examination of patients is made [3,20]. 

Currently, there is no single standard of treatment for 

patients with NASH, including comorbid pathology, so 

the determination of IL-6 and CK-18 additional to 

standard laboratory tests is pathogenetically grounded, 

non-invasive diagnostic method that can be used to 

identify the stage of the disease and assessment of the 

treatment efficacy for the selection of personalized 

therapy of the patients and improvement of prognosis, 

disease course and quality of life of the patients with 

FHC. 

Conclusions: 1. Hypolipidemic therapy with 

rosuvastatin in patients with FHC and NASH resulted 

in a significant decrease in the level of LDL (p = 0.001) 

and an increase in the level of HDL (p = 0.001), but the 

target levels were not reached. The activity of the liver 

enzymes had a slight downward tendency and 

coincided with a decrease in IL-6 by 13 %, and a 

decrease in CK-18 by 9.4 %, but no statistical reliability 

was obtained. 

2. Complex hypolipidemic therapy with 

rosuvastatin and hepatoprotector led to a reliable 

decrease in the level of LDL and an increase in the level 

of HDL (p = 0.001), reaching the target levels of LDL. 

The activity of the liver enzymes was significantly 

lower compared to the baseline and the first group data 

(p = 0.01). IL-6 and CK-18 concentrations were 

reliably lower than the baseline and had a strong, 

positive correlation with indices of the liver enzyme 

activity (r = 0.51 for IL-6, r = 0.53 for CK-18). 

3. In addition to the standard laboratory tests, the 

determination of proinflammatory IL-6 and CK-18 

fragments should be used to evaluate the morpho-

functional status of the liver and to select further tactics 

for the treatment of patients with FHC and NASH. 

Further studies should be directed at the study of 

indices of proinflammatory cytokines and CK-18 

fragments to determine the effectiveness of long-term 

complex hypolipidemic therapy, to evaluate the 

duration of effects after therapy, and to investigate the 

remote results of lipolipidemic treatment of familial 

hypercholesterolemia. 
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CLINICAL EFFICACY OF THE TREATMENT OF CHRONIC GRANULOMATOUS 

PERIODONTITIS USING A DRUG COMPOSITION BASED ON 2% CHLORHEXIDINE 
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КЛІНІЧНА ЕФЕКТИВНІСТЬ ЛІКУВАННЯ ХРОНІЧНОГО ГРАНУЛЕМАТОЗНОГО 

ПЕРІОДОНТИТУ ІЗ ЗАСТОСУВАННЯ МЕДИКАМЕНТОЗНОЇ КОМПОЗИЦІЇ НА ОСНОВІ 2% 

ХЛОРГЕКСИДИНУ. 

 

Abstract . Background. In Ukraine, according to the results of a statistical analysis of dental care, the 

proportion of treated teeth with complicated caries in relation to all treated teeth in healthcare facilities of all forms 

of ownership is increasing, and the number of complaints about chronic periodontitis is increasing. The 

insufficiently high efficiency of treatment of infectious and inflammatory processes in the periapical tissues, an 

increase in the frequency of destructive forms of periodontitis necessitates the search for new and effective 

treatment methods. 

Objective. To study the effectiveness of the use of the developed drug composition based on 2 % 

chlorhexidine during endodontic treatment in patients with chronic granulomatous periodontitis. 

Materials and Methods. A clinical and radiological study of the effectiveness of treatment of 32 patients 

with chronic granulomatous periodontitis was carried out. Patients of the main study group included a drug 

composition in the treatment protocol that contains 2 % chlorhexidine (administered for 3 days) under an airtight 

light-curing bandage. Patients in the control group were treated with calcium hydroxide (administered for 7 days) 

under an air-tight light-curing bandage. The effectiveness of treatment was evaluated on the basis of clinical and 

radiological data before treatment, after treatment, after 6 and 12 months. 

Results. According to the results of a comparative clinical and radiological study, it was proved that the use 

of a drug composition based on 2% chlorhexidine in patients with chronic granulomatous periodontitis is highly 

effective (p <0.001). According to the results of X-ray observation, a reduction in the focus of the infectious and 

inflammatory process in the periapical tissues, a decrease in the destruction area in the periapical area after 12 

months in the main group by 97.3 % (from 3.31±0.10 mm2 0.09 ± 0.06 mm2 ) (p<0.001) in comparison with the 

control group (area reduction by 88.8%: from 3.34±0.11 mm2 to 0.64±0.024 mm2) (p<0.001). Complications or 

allergic reactions during treatment and during the observation period, cases of exacerbation of the process or 

relapse of the disease were not registered, which indicates the safety of the drug composition based on 2 % 

chlorhexidine. 

Conclusion. Based on the obtained clinical and radiological research results, it is possible to confirm the 

effectiveness and feasibility of using a drug composition based on 2 % chlorhexidine in the treatment of patients 

with chronic granulomatous periodontitis. The high clinical effectiveness of the proposed method of treatment is 

due to the prolonged antibacterial effect of chlorhexidine on the root canal system, a decrease in inflammatory 

processes in the periapical tissues, which positively contributes to the process of reparative regeneration of bone 

tissue in the area of the apex of the root of the tooth, and also increases the efficiency and reduces the time of 

endodontic treatment, while reducing financial expenses. 


