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Coronary heart disease (CHD) is a 
pathological condition characterized by 
an absolute or relative disorder of myo-
cardial blood supply due to coronary ar-
tery diseases [22]. Amounting to 13.2%, 
or 7.4 million cases per year, CHD ranks 
first among causes of death in the world. 
According to official data, in 2015, the 
Russian Federation had the overall CHD 
incidence at 6,425.2 per 100 thousand 
of the population (Rosstat, 2015). From 
2011 to 2015, the number of cases with 
CHD diagnosis established for the first 
time increased 1.5 times from 633.2 to 
911.0 per 100 thousand of the popula-
tion. The CHD structure is dominated by 
stable angina – 3,059.9 thousand people. 
In Russia annually registers an average 
of 520,000 new cases of acute coronary 
syndrome (ACS), breaking down into 
63.6% cases of unstable angina and 
36.4% cases of myocardial infarction [11].

Bypass surgeries are considered the 
most effective methods of CHD treat-
ment. However, these surgeries are as-
sociated with a high risk of developing 
various undesirable dysfunctions of the 
organs and body systems, as well as 
with a number of serious complications, 
including acute kidney injury (AKI). In the 
recent years, off-pump bypass grafting 
surgeries have become widespread. Al-
though less invasive, this method of sur-
gical myocardial revascularization does 
not significantly reduce the risk of severe 
postoperative complications, including 
AKI. Thus, according to a number of in-
ternational multifocal studies, off-pump 

bypass grafting results in renal dysfunc-
tion in 28% of patients, and 1.2-2.9% of 
them need hemodialysis due to the AKI 
development [3].

The postoperative AKI leads to 
changed patient’s management, longer 
duration of treatment and significant-
ly worse prognosis, increasing hospital 
mortality from 7.6% to 26.3% among AKI 
patients [4]. The studies indicate a high-
er risk of developing perioperative renal 
complications in patients with concomi-
tant chronic kidney diseases (CKD), dia-
betes mellitus, and overweight.

It has been established that one of 
the factors contributing to impaired renal 
function in patients with cardiovascular 
pathology is concomitant MS [23]. Pa-
tients with MS are 2.5 times more likely 
to have a high risk of developing CKD [6]. 
Therefore, for the patients with coronary 
artery disease and concomitant MS, who 
have undergone surgeries, in particular 
off-pump coronary artery bypass grafting, 
the management tactics requires a spe-
cial approach, mandatory assessment of 
the initial state of the kidney function and 
the measures aimed at preventing their 
dysfunction in the pre-and postoperative 
periods.

1. Surgeries for CHD and acute kid-
ney injury.

CHD surgeries involve shunting myo-
cardial revascularization and percutane-
ous coronary intervention (PCI) with or 
without drug-eluting stents. Should PCI 
be impossible to perform due to techni-
cal difficulties or anatomical features, 

an open-heart surgery using CPB or an 
off-pump operation is an option. As any 
cardiac surgery using CPB, coronary ar-
tery surgeries are always associated with 
a high risk of developing undesired dys-
functions of organs and systems, as well 
as a number of serious complications, 
with AKI being quite common [7].

In the recent decades, off-pump by-
pass surgeries have become an alterna-
tive to traditional operations on coronary 
vessels using CPB. These surgeries are 
less invasive, and up to 25% of all my-
ocardial revascularizations in the world 
practice are performed off-pump [1]. 
However, despite the exclusion of major 
factors triggering AKI (platelet activation 
and damage, disruption of the blood 
coagulation system, production of free 
radicals, activated systemic inflammato-
ry response), CABG still has the risk of 
postoperative kidney dysfunction [24].

The analysis of the information provid-
ed by various researchers on AKI follow-
ing bypass grafting shows a large scatter 
of the data on frequency of this compli-
cation. Therefore, first, it is important to 
take into account the criteria of kidney 
injury that is used. For example, the AKI 
frequency following CABG with the use of 
the AKIN (Acute Kidney Injury Network) 
criteria is 26.3%, while with the use of RI-
FLE criteria (Risk, Injury, Failure, Lost of 
kidney function, End-stage renal failure) 
– 18.9% [16].

According to several authors, in terms 
of developing pronounced renal dysfunc-
tion, patients with concomitant MS make 
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another particular risk group [7]. The AKI 
following off-pump bypass grafting was 
observed in 17.5% of patients [12]. The 
combination of MS and cardiovascular 
diseases, and CHD in particular, is now 
a proven fact.

2. Relationship between metabolic 
syndrome and kidney failure.

MS is a topical issue in the modern 
medicine and is of interest for various 
specialists. According to epidemiological 
studies, nowadays, MS is characterized 
as a “XXI century non-infectious pan-
demic” and is regarded in many countries 
as a major socio-economic problem. The 
prevalence of MS in different countries 
varies from 10% to 84% among the total 
adult population and depends on ethnici-
ty, age, gender, and race [25]. In Russia, 
according to the Ministry of Health, the 
MS prevalence varies from 20% to 35% 
among adults, its frequency increasing 
with age and being 2.5 times more com-
mon in women [5].

The World Health Organization (WHO) 
defines MS as a combination of type 2 
diabetes mellitus (DM) with at least two 
of the following factors: arterial hyperten-
sion (AH), high blood lipids, obesity, and 
microalbuminuria [15]. The nature of MC 
is reflected most accurately and fully in 
the guidelines of the Russian Society of 
Cardiology (RSC). According to the RSC 
guidelines, MS is characterized by in-
creased mass of visceral fat, decreased 
sensitivity of peripheral tissues to insulin 
and hyperinsulinemia, which causes the 
development of disorders of carbohy-
drate, lipid, and purine metabolism, and 
hypertension [10].

Along with the above clinical mani-
festations, MS also includes various re-
nal dysfunctions, which often eventually 
leads to the development of CKD. MS has 
been linked with markers of chronic renal 
pathologies, including reduced GFR, pro-
teinuria and/or microalbuminuria, as well 
as with histopathological markers, such 
as tubular atrophy and interstitial fibrosis 
[17].

Kidney injury can be considered both 
as one of the MS criteria and as an in-
dependent risk factor for CKD [18]. The 
presence of MS increases the likelihood 
of developing CKD in patients over 20 
years of age by 2.6 times, and the risk 
goes higher with increasing MS criteria. 
With the MS lasting over nine years, the 
risk of developing CKD may increase by 
about 50% [19].

The early stages of CKD are most of-
ten asymptomatic and are not diagnosed 
during the initial examination of the pa-
tient. At the same time, it is not complete-

ly clear what develops earlier – CKD or 
MS. Indeed, there are common factors in 
the development mechanisms of the both 
pathologies: insulin resistance, inflamma-
tion, lipid metabolism, and hypertension 
[14]. In addition, obesity is accompanied 
by increased adipose tissue secretion of 
such pro-inflammatory cytokines as lep-
tin, IL-6, and TNF, which also contributes 
to the production of type IV collagen, as 
well as the formation of reactive oxygen 
species, which in turn can lead to kidney 
endothelial cell (EC) dysfunction, sec-
ondary growth of mesangial cells and the 
formation of glomerulosclerosis [28].

Currently, it is recognized that en-
dothelial dysfunction (ED) is one of the 
leading links in the pathogenesis of ne-
phrosclerosis, as well as the majority of 
chronic forms of kidney pathology of both 
immune and non-immune genesis [2]. 
The unique position of endothelial cells 
at the interface between circulating blood 
and tissues makes them most vulnera-
ble to various pathogenic factors in the 
systemic and tissue circulation. EC are 
the first to come in contact with free radi-
cals, and are exposed to high hydrostatic 
pressure of blood with a high content of 
cholesterol and glucose. All these factors 
cause damage to the vascular endothe-
lium, its dysfunction as an endocrine or-
gan, and the accelerated development 
of angiopathy and atherosclerosis [29]. 
Thus, it can be stated that ED and MS 
syndrome are closely associated condi-
tions and form a vicious circle leading to 
metabolic, cardiorenal and cardiovascu-
lar conditions.

In general, the existence of a close re-
lationship between the development and 
progression of cardiac and renal pathol-
ogy is a proven fact and must be taken 
into account in clinical practice. With the 
increased group of such patients, practi-
tioners began to separate their condition 
into a single syndrome complex, which 
has been lately referred to in the Russian 
and international literature as cardiorenal 
syndrome (CRS), or cardiorenal contin-
uum. Moreover, in 2008, the concept of 
cardiorenal interactions was adopted and 
developed, and various types of the CRS 
were identified [30].

This term is a collective one that em-
phasizes the interaction between the 
kidneys and the heart, when an acute 
or chronic dysfunction of one of these 
organs leads to an acute or chronic dys-
function of the other. MS patients have 
CKD without its manifestation and belong 
to the group with a high risk of periopera-
tive renal complications [6].

In patients after myocardial revascu-

larization, the presence of latent renal 
dysfunction as a manifestation of chronic 
CRS can significantly worsen the imme-
diate and late postoperative cardiorenal 
prognosis, and presents a medical and 
social problem due to high mortality and 
significant pharmaceutical and economic 
costs.

Thus, comorbidity in the form of a 
combination of CHD, MS and nephrop-
athy in patients undergoing myocardial 
revascularization bypass grafting is a se-
rious clinical problem.

Undoubtedly, improved surgical meth-
ods for the treatment of coronary heart 
disease, early detection of patients with a 
high risk of renal dysfunction and predic-
tion of their development, elimination of 
nephrotoxic drugs, a more balanced ap-
proach to the use of radiopaque research 
methods have contributed to the reduc-
tion of postoperative AKI in MS patients 
[20]. Along with this, targeted prophylac-
tic pharmacotherapy is an equally impor-
tant direction in reducing perioperative 
renal complications, taking into account 
the mechanisms of its development, es-
pecially in patients with concomitant MS.

3. The use of statins as a preventive 
method for kidney injury following bypass 
grafting in CHD patients with concomitant 
MS.

The main measures for the prevention 
of perioperative kidney injury following 
surgical interventions are set out in the 
National Guidelines for the diagnosis, 
prevention and treatment of AKI, clin-
ical guidelines for the management of 
patients with the risk of AKI [8], and the 
management of patients with MS [9].

The main objectives of treating MS 
patients are weight loss, better meta-
bolic control, the maintenance of an op-
timal level of blood pressure, as well as 
the prevention of acute and remote car-
diovascular complications. At the same 
time, taking into account the key patho-
genesis of the syndrome, as well as the 
modern concept of ED, for patients with 
coronary pathology and concomitant MS, 
an important component of preventive 
measures is pharmacotherapy with drugs 
that can directly affect the state of the en-
dothelium and its dysfunction, as well as 
correct lipid exchange.

There are several pharmacological 
groups used to correct ED. These are 
antioxidants, angiotensin II receptor 
blockers, angiotensin converting enzyme 
(ACE) inhibitors, calcium antagonists, 
beta-blockers, nonsteroidal anti-inflam-
matory drugs, and statins. The data on 
the effect of many medications in the 
presented groups on the endothelium 
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function are insufficiently studied and 
controversial. To date, there is evidence 
of various "pleiotropic" effects of statins. 
It has been revealed that statins regulate 
ED, proliferation of mesangial cells, have 
anti-inflammatory and immunomodulato-
ry effect, as well as a positive effect on 
renal hemodynamics. The positive effect 
of statins in the event of perioperative AKI 
has been also revealed [17].

HMG-CoA reductase inhibitors are 
suitable for most patients with albumin-
uria and proteinuria, especially with the 
amount of protein in the urine exceeding 
1 g/day [18].

The mediated nephroprotection and 
increased GFR with various signs of re-
nal dysfunction observed in clinical prac-
tice [21] require further study of this effect 
of statins. Therefore, it continues to be 
relevant to study the effect of HMG-CoA 
reductase inhibitors on the course of AKI 
with its various etiologies. In addition, 
there is insufficient information about the 
optimal timing of statin administration 
from the standpoint of their nephropro-
tective effect.

Thus, currently the problem of kidney 
injury following bypass grafting in patients 
with coronary heart disease, especially 
with concomitant MS, remains relevant; 
there is no consensus on the choice of 
methods for its prevention, and the use 
of statins as nephroprotective agents re-
mains the subject for discussion.

References:
1.	 Бокерия Л.А., Алавани В.М., 

Мерзляков В.Ю. Аортокоронарное 
шунтирование на работающем сердце. 
НЦССХ им. А.Н. Бакулева РАМН. Москва; 
2008.

2.	 [Bokeriya LA, Avaliani VM, Merzlya-
kov VYu. Coronary artery bypass grafting off 
pump. A. N. Bakulev NMRCCS RAMS. Mos-
cow; 2008. (In Russ.).]

3.	 Бондарь И.А., Климонтов В.В., 
Симакова А.И. Провоспалительные 
цитокины в патогенезе, диагностике и 
лечении диабетической нефропатии. 
Клиническая нефрология. 2010; 6:52–56. 
[Bondar IA, Klimontov VV, Simakova AI. Proin-
flammatory cytokines in the pathogenesis, 
diagnosis and treatment of diabetic nephrop-
athy. Clinical nephrology. 2010;6:52 – 56. (In 
Russ.).]

4.	 Алексеева М. А., Миролюбова 
О. А., Яковлева А. С., Плотникова Е. В. 
Динамика функции почек после АКШ 
на работающем сердце у пациентов с 
исходно сниженной скоростью клубочковой 
фильтрации. Российский кардиологический 
журнал.2014; 109(5). Прил. 1:8. [Alekseeva 
MA, Mirolubova OA, Yakovleva AS, Plotnikova 
EV. Dynamics of renal function after off-pump 
coronary artery bypass graft surgery in pa-
tients with initially reduced glomerular filtra-
tion rate. Russian journal of cardiology. 2014; 

109(5). Apl. 1:8. (In Russ.).]
5.	 Искендеров Б. Г., Сисина О. 

Н. Факторы риска и исходы острого 
повреждения почек у пациентов с сохранной 
функцией почек, подвергнутых аорто-
коронарному шунтированию. Нефрология. 
2013; (3): 63–7. [Iskenderov BG, Sisina ON. 
Risk factors and outcomes of acute kidney in-
jure in patients with intact renal function under-
went coronary artery bypass grafting. Nephrol-
ogy.2013; (3):63–7. (In Russ.).]

6.	 Мельник А.А. Метаболический 
синдром и риск хронической болезни почек.  
J. Kidney .2017; 2(6):80-90. [Melnik A.A. Met-
abolic syndrome and risk chronic kidney dis-
ease. J. Kidney.2017; 2(6): 80-90. (In Russ.).]

7.	 Министерство здравоохранения. 
Клинические рекомендации ведения 
пациентов с метаболическим синдромом. 
Москва; 2013. 

8.	 Ministry of Health care. Clinical guide-
lines for the management of patients with met-
abolic syndrome. Moscow; 2013. (In Russ.).

9.	 Миролюбова О.А., Алексеева М.А., 
Яковлева А.С., Шонбин А.Н. Острое 
повреждение почек после аортокоронарного 
шунтирования на работающем сердце: 
прогнозирование исходов. Нефрология и 
диализ. 2014; 3(16):350-358. 

10.	[Mirolyubova OA,   Alekseeva MA,   Ia-
kovleva AS,  Shonbin AN. Acute kidney injury 
after CABG without cardiopulmonary bypass: 
prediction of outcomes. Nephrology and Dia-
lyze. 2014; 3(16):350-358. (In Russ.).]

11.	Периоперационное ведение больных 
с острой почечной недостаточностью: 
Клинические рекомендации МЗ РФ. 2018; 
36.  

12.	Perioperative management of patients 
with acute renal failure: Clinical recommenda-
tions of the Ministry of Health of the Russian 
Federation. 2018; 36 (In Russ.).

13.	Рекомендации по ведению больных с 
метаболическим синдромом: Клинические 
рекомендации МЗ РФ. 2013; 42. 

14.	Recommendations for the management 
of patients with metabolic syndrome: Clinical 
recommendations of the Ministry of Health of 
the Russian Federation. 2013; 42. (In Russ.).

15.	Рекомендации экспертов ВНОК по 
диагностике и лечению метаболического 
синдрома. Кардиоваскулярная терапия и 
профилактика. 2009; 6. Прил. 2.

16.	Recommendations of experts All-Rus-
sian Scientific Society of Cardiology for the di-
agnosis and treatment of metabolic syndrome. 
Cardiovascular therapy and prevention.2009; 
6. Apl.2. (In Russ.).

17.	Концевая A.B., Калинина А.М., 
Колтунов И.Е. и др. Социально - 
экономический ущерб от острого 
коронарного синдрома в Российской 
Федерации. Рациональная 
фармакотерапия в кардиологии. 2011; 
7(2):158-166. [Kontsevaya AV, Kalinima AM., 
Koltunov IE. et. al. Socio - economic damage 
from acute coronary syndrome in the Russian 
Federation. Rational pharmacotherapy in car-
diology. 2011; 7(2):158-166. (In Russ.).]

18.	Zhang  Z, Cao ZL,  Fang KD,  Wang 
F,  Yang GB,   He JY,  Wu J, Wei Y, Song X. 
Adjunctive therapy with  statins  reduces re-

sidual  albuminuria/proteinuria  and provides 
further renoprotection by downregulating the 
angiotensin II-AT1 pathway in hypertensive 
nephropathy. J Hypertens. 2017; 7(35): 1442-
1456. 

19.	Doi: 10.1097/HJH.0000000000001325.
20.	Chen J, Gu D, Chen CS, Wu X et al. 

Association between the metabolic syndrome 
and chronic kidney disease in Chinese adults. 
Nephrol. Dial Transplant. – 2007;4(22):1100 - 
1106. DOI:10.1093/ndt/gfl759

21.	Browmik D, Tiwari SC. Metabolic syn-
drome and chronic kidney disease. J Neph-
rol. 2008;1(18):1-4. DOI:  10.4103/0971-
4065.41279

22.	Ronco C, McCullough P, Anker S et al 
Cardio-renal syndromes: report from the con-
sensus conference of the Acute Dialysis Quali-
ty Initiative. Eur. Heart J. 2010; (31):703 – 711. 
doi: 10.1093/eurheartj/ehp507

23.	Englberger L, Suri RM, Li Z et al. Clini-
cal accuracy of RIFLE and Acute Kidney Injury 
Network (AKIN) criteria for acute kidney injury 
in patients undergoing cardiac surgery.Critical 
Care. 2011; (15). DOI:10.1186/cc9960

24.	HAM SY, SONG SW, Nam SB, Park 
SJ, Kim S, SONG Y. Effects of chronic statin 
use on 30-day major adverse cardiac and cer-
ebrovascular events after thoracic endovas-
cular aortic repair. J cardiovascular surgery. 
2018; 2(59):147-9. DOI:10.23736/S0021-
9509.18.10463-0

25.	Garg AX, Devereaux PJ. Kidney  func-
tion after off-pump or on-pump coronary artery 
bypass graft surgery. A randomized clinical tri-
al. Jama. 2014; 21(311):2191-8. 

26.	doi: 10.1001/jama.2014.4952.
27.	Loren ES, Derek KS, Jeffrey DB, Mac-

Rae FL, Frederic TB. High‐Density Lipopro-
tein Cholesterol Concentration and Acute Kid-
ney Injury After Cardiac Surgery. J Am Heart 
Assoc. 2017; 12(6).

28.	Huen SC, Parikh R. Predicting acute 
kidney injury following cardiac surgery. A sys-
tematic review.  Ann. Thorac. Surg. 2013; 
(93):337-347. 

29.	doi: 10.1016/j.athoracsur.2011.09.010.
30.	Kurella M, Lo JC, Chertow GM. Met-

abolic syndrome and the risk for chronic 
kidney disease among nondiabetic adults. 
Journal of the American Society of Nephrol-
ogy. 2005;7(16):2134– 2140. DOI: 10.1681/
ASN.2005010106

31.	Lippi G, Franchini M, Cervellin G. Di-
agnosis and management of ischemic heart 
disease. Semin. Thromb. Hemost. 2013; 
2(39):202-13.

32.	Hall E, Michael EH, Jussara MC, Al-
exandre AS, Luis AJ, Wang Z, Hall JE. Obe-
sity, hypertension, and chronic kidney dis-
ease. International Journal of Nephrology 
and Renovascular Disease. 2014; 7:75–88. 
DOI: 10.2147/IJNRD.S39739 

33.	Lamy A, Devereaux PJ, Prabhakaran 
D et al. Off-pump or on-pump coronary-artery 
bypass grafting at 30 days. N Engl J Med. 
2012; (366):1489-1497. 

34.	DOI: 10.1056/NEJMoa1200388.
35.	O'Neill S, O'Driscoll L. Metabolic syn-

drome: a closer look at the growing epidem-
ic and its associated pathologies. Obesity 
reviews published by John Wiley & Sons Lt-

https://elibrary.ru/author_items.asp?authorid=645215
https://elibrary.ru/author_items.asp?authorid=645215
https://elibrary.ru/author_items.asp?authorid=784126
https://www.ncbi.nlm.nih.gov/pubmed/?term=Zhang Z%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Cao K%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Li Z%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Fang D%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wang F%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Yang J%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Bi G%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=He Y%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wu J%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Wei Y%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/?term=Song X%5BAuthor%5D&cauthor=true&cauthor_uid=28244896
https://www.ncbi.nlm.nih.gov/pubmed/28244896
https://doi.org/10.1093/ndt/gfl759
https://dx.doi.org/10.1093%2Feurheartj%2Fehp507
https://doi.org/10.1186/cc9960
https://doi.org/10.23736/S0021-9509.18.10463-0
https://doi.org/10.23736/S0021-9509.18.10463-0
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith LE%5BAuthor%5D&cauthor=true&cauthor_uid=29223955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Smith DK%5BAuthor%5D&cauthor=true&cauthor_uid=29223955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Blume JD%5BAuthor%5D&cauthor=true&cauthor_uid=29223955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Linton MF%5BAuthor%5D&cauthor=true&cauthor_uid=29223955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Linton MF%5BAuthor%5D&cauthor=true&cauthor_uid=29223955
https://www.ncbi.nlm.nih.gov/pubmed/?term=Billings FT%5BAuthor%5D&cauthor=true&cauthor_uid=29223955
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5779016/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5779016/
https://doi.org/10.1681/ASN.2005010106
https://doi.org/10.1681/ASN.2005010106
https://doi.org/10.2147/IJNRD.S39739
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=O%27Neill%2C+S
https://onlinelibrary.wiley.com/action/doSearch?ContribAuthorStored=O%27Driscoll%2C+L


2’ 2019 103

don behalf of International Association for the 
Study of Obesity. 2015; 1-16. DOI:10.1111/
obr.12229

36.	Prasad G.V. Metabolic syndrome and 
chronic kidney disease: current status and 
future directions. World journal of Nephrolo-
gy. 2014; 4(3):210 - 219. doi:  10.5527/wjn.
v3.i4.210

37.	Ooi JS, Abdul Rahman MR, Shah SA, 
Dimon MZ. Renal outcome following on- and 
off-pump coronary artery bypass graft surgery. 
Asian Cardiovasc. Thorac. Ann. 2008;   (16): 
468–72. DOI:10.1177/021849230801600608

38.	Moreno-Manzano V, Ishikawa Y, Lu-
cio-Cazana J, Kitamura M. Selective involve-
ment of superoxide anion, but not downstream 
compounds hydrogen peroxide and peroxyni-
trite, in tumor necrosis factor-alpha-induced 
apoptosis of rat mesangial cells. J Biol. Chem-
istry.2000; 17(275):12684 – 12691.

39.	Adams MR, Robinson J, McCredie R, 
Seale JP et al. Smooth muscle dysfunction oc-
curs independently of impaired endothelium_

dependent dilation in adults at risk of athero-
sclerosis. J Am Coll Cardiol. 1998; 1(32):123 
-127. 

40.	URL: https://www.ncbi.nlm.nih.gov/pu-
bmed/9669259

41.	World Health Organization, Report of a 
WHO consultation: definition of metabolic syn-
drome in definition, diagnosis and classifica-
tion of diabetes mellitus and its complications. 
Diagnosis and classification of diabetes melli-
tus.1999; Part I. URL: http://www.who.int/iris/
handle/10665/66040

The authors:
Alexander Sergeevich KOROSTELEV,  an-

esthesiologist,  postgraduate student of De-
partment of anesthesiology Medical Institute 
of Higher Professional Education "North-East-
ern Federal University named after M.K. Am-
mosov". Address for correspondence: Rus-
sian Federation, Republic Sakha (Yakutia), 
Yakutsk, Str. Mozhaisky 17/6 - 12 Tel / Fax. 
Phone: 8-924-763-93-00 E-mail: Bezbaza-

roff@inbox.ru.
Alexander Filippovich POTAPOV, Doctor of 

Medicine, Head, Department of Anesthesiolo-
gy, Reanimation and Intensive Care, Institute 
for Post-graduate Medical Training, Ammosov 
North-Eastern Federal University. e-mail:  po-
tapov-paf@mail.ru, Phone:89248625525;

Albina Ammosovna IVANOVA, Doctor of 
Medicine, Associate Professor, Department 
of Anesthesiology, Reanimation and Inten-
sive Care, Institute for Post-graduate Medical 
Training, Ammosov North-Eastern Federal 
University. e-mail:   iaa_60@mail.ru. Phone 
:89247622916

Alkviad Valentinovich BULATOV – Candi-
date of Medical Sciences Head, Department 
of Anesthesiology, Resuscitation and Inten-
sive Care (Cardiology), State autonomous 
institution of the Sakha Republic (Yakutia) 
“Republic’s Hospital No. 1 - National Center of 
Medicine." e-mail: alkviad06@mail.ru, Phone: 
89142719426.

Introduction. In 2016, In Russ. Fed-
eration women gave birth to 51 thousand 
children less than in 2015, which may be 
the beginning of the second "Russian 
cross". Another very important fact is of 
particular concern: in 2016, 175 thou-
sand fewer marriages were registered 
than in 2015 [2, 5]. Therefore, every 
pregnancy is a value for the family and 

society. Though small, but important seg-
ment in a cohort of women in labor occu-
py minors. 

In Russia, 30-40 thousand minors give 
birth every year [2, 5].

Until now, there is no consensus in the 
literature on what plays a leading role in 
the occurrence of complications of preg-
nancy and childbirth in minors: biological 

immaturity or social risk factors [1, 4, 6].
There are also conflicting opinions as 

to whether the frequency and severity of 
complications of pregnancy, childbirth 
and the postpartum period increases with 
the decrease in the age of the minor [1, 
3, 7].

The aim of this work was to deter-
mine the influence of the age of the preg-

E.S. Mikhaylin, L.A. Ivanova, M.M. Shilo
The effect of pregnant age on the 
probability of the occurrence of 
complications during pregnancy 
and childbirth

ABSTRACT
Until now, there has not been a consensus in the literature as to what plays a leading role in the occurrence of complications of pregnancy and 

childbirth in minors: biological immaturity or social risk factors. The aim of this work was to determine the influence of the age of the pregnant 
woman on the probability of complications of pregnancy and childbirth.

 Materials and methods. Minors pregnant women surveyed (n=483) observed and gave birth in SPbGPU "Maternity hospital № 10" in 2004-
2014 [1 group 13-15 years (n=49); 2 group - 16-17 years (n=434)]. The comparison group consisted of 110 women of middle reproductive age. 
Medical and social aspects of the life and behavior of patients were assessed by analyzing unified specially designed questionnaires. Statistical 
analysis of obtained data was performed using the programs STATISTICA V. 7.0 (Statsoft Inc., Tulsa, USA) and SPSS 19 (SPSS: An IBM Company, 
USA). Multivariate statistical analysis was performed using logistic regression for dichotomously dependent variables. In addition to age group in-
dicators, the following control (independent) variables were used to separate the effect of age from other factors in the construction of regressions: 
age of menarche; the age of sexual activity; the period of registration in the women's consultation. 

Results. In minors 13-15 years, compared with women of average reproductive age, significantly higher was the chance of occurrence of early 
rupture of membranes (OR=13,2; 95% CI: 2,1-81,9; p<0.01) and the implementation of perineotomy (OR=8,3; 95% CI: 2,6-27,0; p<0.01), and sig-
nificantly lower the chances of occurrence polyhydramnios (OR=0,2; 95% CI: 0.1 to 0.6; p<0.01). In minors 16-17 years, compared with women of 
middle reproductive age, significantly higher were the chances of occurrence of chronic placenta insufficiency with hemodynamic disorders during 
pregnancy (OR=2,5; 95% CI: 1,3-5,0; p<0,05), premature (OR=3,3; 95% CI: 1,2-9,0; p<0,05) and early (OR=12,5; 95% CI: 2,7-57,1; p<0,01) rup-
ture of membranes and production of perineotomy (or=2,6;% CI: 1,3-5,1; p<0.01) during childbirth, and significantly lower chances of occurrence 
of polyhydramnios (OR=0,1; 95% CI: 0,1-0,3; p<0,01). 

Conclusion. The results confirm the literature data on the complicated course of pregnancy and childbirth in minors. Moreover, it is likely that 
the morpho-functional immaturity of the reproductive system, as well as other body systems, homeostasis systems of minors pregnant women is 
most important, and adverse social factors are the background to which the work of the systems and organs is imposed on the limit of their func-
tional capabilities with a rapid ability to decompensate.

Keywords:   age of childbirth, childbirth in minors, pregnancy in minors.

Point of view

https://doi.org/10.1111/obr.12229
https://doi.org/10.1111/obr.12229
https://dx.doi.org/10.5527%2Fwjn.v3.i4.210
https://dx.doi.org/10.5527%2Fwjn.v3.i4.210
https://doi.org/10.1177/021849230801600608
http://www.who.int/iris/handle/10665/66040
http://www.who.int/iris/handle/10665/66040
mailto:Bezbazaroff@inbox.ru
mailto:Bezbazaroff@inbox.ru
mailto:potapov-paf@mail.ru
mailto:potapov-paf@mail.ru
mailto:iaa_60@mail.ru. Phone :89247622916
mailto:iaa_60@mail.ru. Phone :89247622916
mailto:alkviad06@mail.ru

