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ABSTRACT

There is still no clear understanding of the human papillomavirus infecting, as well as its eliminating process from the body. It is known that
cervical cancer is caused by human papillomavirus in 99 percent of cases, but only in a small number of human papillomavirus infected women
leads to develop cervical cancer. At the same time, based on cytological and histological analysis of the women cervical samples, it is currently
impossible to establish criteria that would indicate the malignant progression possibility. Blood, as a unique tissue with specific and nonspecific
protective adaptive mechanisms, can be a source of crucial information about the human body papillomavirus infecting. The article provides an
overview of the research devoted to the human papillomavirus detection in blood and identifies unresolved issues arising from these studies.

Keywords: papillomavirus, HPV, blood, viremia.

Human papillomaviruses (HPV) are
small double-stranded DNA viruses that
infect epithelial cells. Approximately one
third of them have tropism to the genital
epithelium. These viruses can be divided
into high-risk types (including HPV-16,
-18, -31 and -33), which are associated
with the development of anogenital ma-
lignant neoplasms and low-risk viruses
(including HPV-6 and -11) that induce hy-
perproliferative lesions, but they are as-
sociated with malignant neoplasms rarely
[24]. Types 16 and 18 are responsible for
most cases of cancer caused by human
papillomaviruses [26].

In the case of cervical cancer, HPV is
the causative agent in about 99 % of in-
cidents [20]. It is widely known that only
in a small number of women infecting
HPV leads to the development of inva-
sive cancer. It is not yet possible to es-
tablish reliably the based on cytological
and histological tests criteria that indicate
the progression of pathological changes
to cervical cancer [31].

Until nowadays, we have not clear
understanding the cellular immune re-
sponse mechanisms that contribute to
the HPV elimination [23]. The innate im-
munity, including macrophages, natural
killer T-cells is thought to play a crucial
role in the first line of defense against
HPV infection [27].

Insufficient knowledge of the HPV-
infecting and HPV-eliminating expands
the field of investigations. The research
clarifying blood significance in these pro-
cesses is of particular interest.

It is supported for a long time that
HPV does not cause viremia. Previously,
HPV DNA found in blood was interpreted
as DNA from metastatic tumor cells [4].

Over time, due to molecular biology
improvement, evidence has emerged of
the HPV presence in the blood of patients
with malignant tumors, pre-carcinogenic
changes, and in healthy people. Instead,
previously, blood in healthy people was

considered to be sterile [12].

To date, the HPV genes presence in
the blood has been shown in a significant
number of studies.

Peripheral blood mononuclear cells
(PBMCs) from women with cervical can-
cer detected HPV types 16 and 18 genes
[10], women with asymptomatic urogeni-
tal HPV infection - genes 6, 11, 16, 18
[22], HIV-infected pediatric patients (me-
dian of age 13.2 years) - HPV-16 genes
[4]; men with infected HPV-16 sperm
- HPV genes of the same type [21]. PB-
MCs of healthy blood donors, it was also
possible to detect the HPV-16 genes [4].
In Australia, from healthy blood men do-
nors from PBMC, many various genes of
HPV types belonging to the skin beta and
gamma papillomaviruses, alpha papillo-
mavirus mucous were identified. Here-
with high-risk HPV genes were found in
1.7% of cases. It is shown that HPV is at-
tached to the cell surface, not inside [15].
Evidence of HPV reproduction in the PB-
MCs is currently absent.

In the serum, HPV-16 and 18 genes
were found from patients with cervical
cancer [25, 3], rectal cancer, oropharyn-
geal cancer [3], and squamous cell head
and neck cancer [6]. HPV-16 DNA was
found in the serum of patients with breast
cancer [11, 5], as well as with benign
breast neoplasms [5].

In plasma from patients with cervical
cancer, DNA of HPV 16 and 18 types
[7,1,16], 45, 51, 52 types [16] was deter-
mined. From patients with asymptomatic
cervix infection in the plasma, DNA of
HPV 45, 51, 16 types was detected, and
HPV-16 showed the highest viral load
[17].

In cord blood HPV types 6, 11, 18, 52
DNA was detected [30].

In whole heparinized blood HPV 16
and 18 type genes were found from pa-
tients with cervical cancer [9] and lung
cancer [29].

Data on the HPV type matches in the

blood and in the cervix is different. Some
researchers found that the HPV type in
the cervix and in the blood is the same
[14,9], in other studies it was shown that
the HPV type may not coincide [17,8].

The results of studies on the correla-
tion between the HPV DNA presence in
the blood and the cancer starting prog-
nosis are contradictory as well. Some
studies suggest that HPV DNA detection
in blood samples may be a useful sever-
ity marker of the diseases associated
with HPV, metastasis, or recurrence [7,
6, 17, 18, 19]. However, Peedicayil et
al. showed that detection of HPV DNA
in plasma is not a prognostic marker for
cervical cancer recurrence [2].

Many notions remain without a clear
explanation, including how HPV enters
the blood, whether viremia is a natural
stage of HPV infecting, and how blood
participates in the HPV eliminating.

Being the oldest human companions,
HPV is considered by researchers as a
source for exploring evolutionary sev-
eral million year history [13]. To achieve
such evolutionarily successful lifestyle,
HPV must avoid host protection systems
through immune evasion [28].

In other turn, the human body con-
nected with HPV in over million years,
ought to develop efficient physiological
mechanisms that contribute to the virus
removal.

Conclusion. The high potential of
blood as a unique tissue that unites the
whole body and possessing specific
and nonspecific protective and adaptive
mechanisms, determines the continu-
ing considerable interest in scientific re-
search.
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ABSTRACT

The relevance of this article is due to the fact that cardiovascular diseases are currently the leading cause of death and disability worldwide. The
leading role in the structure of mortality from cardiovascular diseases belongs to coronary heart disease. Ischemic heart disease (IHD) is a chronic
disease that develops with insufficient oxygen supply to the myocardium. The main cause (more than 90% of cases) of insufficient intake of oxygen
is the formation of atherosclerotic plaques in the lumen of the coronary arteries, the arteries of the blood supplying the heart muscle (myocardium).

One of the main drugs for antiplatelet therapy in cardiology is clopidogrel, the use of which can reduce the incidence of thrombotic complications.
Clopidogrel is the most famous member of the thienopyridine group. Clopidogrel remains the main drug for antiplatelet therapy in patients who
received stenting of the coronary vessels for acute coronary syndrome. The rationale and design of the observational study aimed at testing the hy-
pothesis that the high frequency of the genetic polymorphism of cytochrome CYP2C19*2 is associated with coronary stent thrombosis is presented.

Keywords: Clopidogrel, coronary stenting, the acute coronary syndrome, personalized therapy, clopidogrel resistance, paradoxical response,

genetic polymorphisms.

The relevance of this article is due to
the fact that cardiovascular diseases are
currently the leading cause of death and
disability worldwide. The leading role in
the structure of mortality from cardiovas-
cular diseases belongs to coronary heart
disease. Ischemic heart disease (IHD) is
a chronic disease that develops with in-
sufficient oxygen supply to the myocar-
dium. The main cause (more than 90% of
cases) of insufficient intake of oxygen is
the formation of atherosclerotic plaques
in the lumen of the coronary arteries, the
arteries of the blood supplying the heart
muscle (myocardium).

According to the World Health Or-
ganization (WHO), mortality from cardio-
vascular disease is 31% and is the most
common cause of death worldwide. In
the territory of the Russian Federation,
this figure is 57.1%, of which the share

of CHD falls more than half of all cases
(28.9%), which in absolute terms is 385.6
people per 100 thousand people per year.
For comparison, mortality from the same
cause in the European Union is 95.9
people per 100 thousand people a year,
which is 4 times less than in our country.
The incidence of IHD increases dramati-
cally with age: in women from 0.1-1% at
the age of 45-54 to 10-15% at the age
of 65-74 years, and in men with 2-5% at
the age of 45-54 years to 10 -20% at the
age of 65-74 years. Despite the multiply
increased possibilities of modern con-
servative therapy of the above pathology,
in the absence of effect, surgical meth-
ods of treatment are performed:

1. Percutaneous coronary intervention
- balloon angioplasty with the installation
of a stent (a metal frame that preserves
the restored lumen of the vessel);

2. Coronary bypass - the imposition of
shunts around the affected areas of the
coronary arteries. As a shunt, one uses
his own veins (usually the subcutaneous
vein of the thigh) or the internal thoracic
artery of the patient.

Percutaneous coronary intervention
(PCI) is one of the widely used methods
for treating patients with acute coronary
syndrome. In the Russian Federation,
in 2012 the number of PCI increased by
13,049 procedures or 20.9%, compared
to 2011, and amounted to 75,378 proce-
dures. The average for Russia, indicator
of the frequency of PCI performance per
1 million population in 2012 was 531 [3].
It is important to note that, despite the
obvious success of the use of PCI, this
method has certain complications. Thus,
among patients who underwent coro-
nary stenting, the frequency of such a



