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Summary

Objectives. Gestational diabetes mellitus remains a major public health challenge. This disease has serious adverse effects on the mother and
pregnancy outcome. The objective of the study was to explore the perceptions of women diagnosed with gestational diabetes mellitus on how

healthcare providers in the rural province of South Africa manage it.

Methods. This qualitative study is part of a larger mixed-method study conducted in the public healthcare facilities of the Mopani district,
Limpopo Province, South Africa. Purposive sampling was used to recruit 17 eligible women diagnosed with gestational diabetes mellitus, and
all of them agreed to participate. Data was analysed using a thematic analysis approach.

Results. Three main themes emerged from the findings: challenges in self-management of gestational diabetes mellitus; health systems

support for gestational diabetes; and referral to a dietician.

Conclusion. In conclusion, dietary habits adjustment, self-management of prescribed medicines, and referral to a dietician for nutrition
therapy remain a concern. It is recommended that counselling and educational programs be developed and urgently improve the dietician

referral rate.

Keywords: Gestational diabetes mellitus, Limpopo Province, South Africa

Background

Globally, gestational diabetes mellitus (GDM) remains a
major public health challenge that may have a negative effect
on the pregnancy outcome. A literature review of studies on
the prevalence of GDM conducted between January 1990
to December 2020 found the pooled global standardized
prevalence of GDM at 14.0% and the regional standardized
prevalence of GDM at 14.2% was found in Africa [1].
A systematic review of studies conducted in European
countries found the GDM prevalence rate ranging from 0.4%
to 78% [2], while in China, an investigation of the prevalence
of GDM reported a rate between 2.3% and 24.24% [3].

In sub-Saharan African countries, studies on GDM
prevalence found varied results with a prevalence rate
of 43% in Tanzania [4], 20.5% in Cameroon [5], and
12.8% in Ethiopia [6] among pregnant women attending
routine antenatal clinics. A cross-sectional screening study
performed among pregnant women recruited from the Chris
Hani Baragwanath Academic Hospital in Johannesburg,
South Africa (SA) found that 9.1% of women were diagnosed
with GDM [7]. In Limpopo, a rural province of SA, an earlier
study conducted by Mamabolo and colleagues found the
prevalence of GDM at 1.5% between May/August 1999 and
February/April 2000 [8], which slightly increased to 1.9% in

2019 [9]. The discrepancy in the GDM prevalence observed
in these studies may be due to the different screening and
diagnostic criteria.

GDM may have serious adverse effects on the pregnancy
outcome and is associated with obstetric and neonatal
complications [10-12], and increased caesarean section
rate [13]. In African countries, risk factors affecting GDM
prevalence include advanced maternal age, being overweight
or obese, past history of pre-term delivery, past history of
stillbirths, history of macrosomia, alcohol consumption,
family history of diabetes, low physical activity, inadequate
dietary diversity, and antenatal depression and having a first-
degree relative with diabetes mellitus [4-6]. In South Africa
however, factors associated with GDM include advanced
maternal age, overweight and obesity, family history of
diabetes, previous history of GDM, and previous adverse
pregnancy outcomes [9, 14].

Complications of pregnancy due to GDM can be
reduced through health education and pharmacological
intervention [15, 16]. Several authors have recommended a
patient-centred approach for successful GDM control and
management [17-19]. Understanding the perceptions of
women diagnosed with GDM on the management of GDM
might provide relevant information on how to manage GDM.
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This will assist policymakers with developing strategies to
reduce the risk of Type II diabetes. There is insufficient data
on the perceptions of women diagnosed with GDM on the
management of GDM by healthcare providers. Therefore,
the purpose of this study was to explore the perceptions of
women diagnosed with GDM on the management of GDM
by healthcare providers in a rural province of South Africa.

Methods

Study design

This qualitative descriptive study is part of a large study
that aimed to develop evidence-based management model
for the mitigation of risk factors and improve maternal and
infant health outcomes associated with GDM in Mopani
District of Limpopo province, South Africa. The study was
conducted from January to March 2023.

Study Setting

The Mopani District in one of the five districts of
Limpopo Province, located within the north-eastern part
of the province and bordered in the north by Zimbabwe
and in the east by Mozambique. According to the Statistics
South Africa, the population of the district has increased
from 1 092 507 (Stats SA Census 2011) to 1 372 873 (Stats
SA Census 2022). The predominant population group were
Blacks (96.8%), more than half (53.2%) were females and
>80% reside in rural areas. The district is subdivided into five
sub-districts and has one (1) regional hospital; six (6) district
hospitals, eight (8) community health centers, and more than
100 primary healthcare clinics evenly distributed throughout
the district.

Recruitment

Participants were recruited from two public hospitals
(i.e. regional and district hospital) of the Mopani district in
the Limpopo Province, South Africa. Purposive sampling
technique was used to select the two public hospitals, as a
high proportion of women diagnosed with GDM present for
antenatal care at these facilities.

The inclusion criteria were pregnant women aged 18 years
and older, diagnosed with GDM irrespective of gestational
age, and able to consent. The exclusion criteria were pregnant
women less than 18year, not willing to participate in the
study and with severe pregnancy complication, as they could
not withstand interviews because of their condition. Those
who refused to participate were allowed to proceed with
routine antenatal care visits. Purposive sampling technique
was used to select the study participants. The first author
identified eligible participants during their routine antenatal
care visit and made appointments to interview them at a
convenient time and venue.

Data Collection

The first author using a semi-structured interview guide
developed in English and translated into Xitsonga, which
is the most spoken local language in the area, conducted
individual, face-to-face interviews. The interview guide
comprised of socio-demographic characteristics such as

age, ethnicity, marital status, level of education, employment
status, height and weight, parity, and open-ended questions
that explored the perceptions of pregnant women diagnosed
with GDM on the management of GDM by healthcare
providers including several follow up questions.

All the interviews were audio recorded after explaining
the objectives of the study, the interview procedures and
obtaining written informed consent from participants. The
duration of the interviews was between 30 minutes to 60
minutes.

Data Analysis

The audio recordings were transcribed verbatim and
translated into English. The process involved a repeated
listening to the recordings to ensure that what was transcribed
was what participants said.

Data were analysed by the first and second authors. The
thematic analysis [20] was used for the identification and
construction of themes, and subthemes that emerged from
the data. Table 1 illustrates the method of thematic analysis
adopted which involves six steps: 1) familiarising with
data, 2) generating initial codes, 3) searching for themes, 4)
reviewing the themes, 5) defining and naming themes, and
6) producing the report.

Table 1
Framework for doing a thematic analysis

Phase Process Description

Familiarising with data Reading and rereading the transcripts,

noting down initial ideas

Generating initial codes Organise data in a meaningful and

systematic way

Searching for themes Examined the codes and identify

preliminary themes

Review, modify and develop the identified
preliminary themes

Reviewing themes

’

Defining and naming themes  Refinement themes to identify the ‘essence
of what each theme is about.

Producing the report This is a final analysis of selected extracts
that link back to the research question
and literature, and writing a report of the
analysis

Source: Braun and (Clarke's (2006)

Ethical Considerations

The ethics approval for this study was obtained from the
University of Limpopo Research Ethics Committee (Ref:
TREC/04/2022: PG). Permission to conduct the study was
sought from the Provincial Department of Health (Ref:
LP_2022-03-001) and the Mopani District Health Office.
Names of health facilities and participant’s identities are not
mentioned to ensure privacy, anonymity, and confidentiality
of participants and health facilities. The researcher gave all
participants detailed information about the study objectives
to get their informed consent. Furthermore, the participants
were also informed that their participation was entirely
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voluntary and that they could withdraw their consent at any
time without consequences.

To ensure the trustworthiness, credibility, dependa-
bility, transferability, and confirmability were maintained
throughout the study. We ensured credibility by peer
debriefing, reading, and re-reading transcripts many times
to verify that the derived themes were representations of the
pregnant women's perceptions [21]. Verbatim quotes from
the participants were used to establish a thick description
of their perceptions to make possible transferability [22].
The research method process was detailed and thoroughly
followed to ensure dependability [23], and the audit trail was
maintained by keeping copies of all transcripts to establish
confirmability [22, 23].

Results

Seventeen pregnant women diagnosed with GDM were
recruited from each hospital to participate in the study and
all of the consented and agreed to participate. The reasons
for the three pregnant women reluctance to be interviewed
include not wanting to miss their turn to enter the
consultation room, fatigue as most reported that they had
been in the queue for a long time, not comfortable with the
recording of the interview, and not understanding the GDM
condition. The detailed description of the study participants
is shown in Table 2.

Table 2
Demographic characteristics of study participants
Number of participants

Age (years)
<30 4
>30 13
Marital status
Unmarried 5
Married 12
Level of education
Primary 1
Secondary 12
Tertiary 4
Employment Status
Employed 6
Unemployed N
Body Mass Index
Underweight (<18.5kg/m?) 2
Normal (18.5-24.9 kg/m?) 2
Overweight (25-29.9kg/m?) 4
Obese (>30kg/m?) 9

Three major themes emerged from the analysis (Table
3): Challenges in self-management of gestational diabetes;
Health systems support for gestational diabetes; and referral
to the dietician.

Medica

Thematic analysis - Themes and sub-themes generated

from pregnant women diagnosed with GDM on their

perception on treatment. In this study, three main themes
and five sub-themes were generated.

Theme 1: Challenges in self-management of gestational
diabetes mellitus

This theme was derived from two subthemes: (1) diet
adaptation and (2) self-management of prescribed medicines.
The study findings revealed that pregnant women had to
change their dietary lifestyles after being diagnosed with
GDM and have found ways to manage their condition after
receiving health education from their respective healthcare
professionals. Moreover, health education provided by
healthcare professionals assisted women in administering
medicines appropriately and safely.

Table 3
Perception of pregnant women with gestational diabetes on the management of
GOM

Main Themes

Sub-themes

1.1. Diet adaptation

1.2. Self-management of prescribed
medicines

1. Challenges in self-management
of GDM

2.1. Diet and Exercise

2. Health systems support for GDM 2.2 Treatment and Monitoring of

blood glucose

3.Referral to dietician 3.1. Decision support for gestational

diabetes.

Subtheme 1.1: Diet Adaptation

Pregnant women face many challenges immediately after
their GDM diagnosis, but they have to accept the condition
and try to adjust their dietary habits.

Participant 1 said: “This condition has just been disco-
vered recently when I was 28 weeks pregnant. At first, it
was difficult for me because I haven’t adjusted to the fact
that I have diabetes and I have to eat like this” Another
pregnant woman (i.e. participant 3) who experienced the
same challenge mentioned that: “It's not easy but I have to
tell myself that for me and my babies to be safe, I have to do
what I'm being told. It's not easy to get some of the food I'm
supposed to eat but I do try”.

Subtheme 1.2: Self-management of prescribed medicines

The GDM-diagnosed pregnant women often have to
manage their medicines at home without the assistance of
healthcare professionals. Most pregnant women expressed
that they had not experienced any challenges when they
managed GDM at home, as they followed the health
education provided whilst attending ANC (Antenatal care)
visits, however, some, were recently diagnosed, and drugs
were not prescribed yet. Participant 4 said: “So far nothing, as
the medication I'm taking is treating me well”.

Theme 2: Health System Support for Gestational
Diabetes Mellitus
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This theme was also achieved from two subthemes: (1)
Self-management support for diet and exercise and (2) self-
management support for treatment and monitoring blood
glucose. An unhealthy diet and physical inactivity or a
sedentary lifestyle are some of the modifiable risk factors for
GDM. As part of self-care management, it is recommended
that healthcare professionals should provide health education
related to diet and exercise to women to reduce the incidence
of GDM in pregnancy.

Subtheme 2.1: Self-management support - diet and exercise

Although diet and exercise are essential and encouraged
for the management of GDM. However, some of the pregnant
women in the present study expressed concern that they
were not provided with any form of health education relating
to dietary habits and physical activity after being diagnosed
with GDM, while others received health education in this
regard.

This was supported by participant 2 who said: “T was
told to change diet and exercise”. Participant 5 mentioned:
“The dietician told me I must eat a meal like pap, it shouldn’t
exceed the size of my hand. I must eat less salt, and less sugar
in everything. But if I am hungry maybe an hour or 2 hours
before my meal, I must have a snack to avoid my sugar level
from dropping down to a level wherein it can hurt me”.

Contrary, participant 7 said she did not receive any health
education and she said: “I was not told anything. I eat the way
I used to eat before I got pregnant.”

Subtheme 2.2: Self-management support - treatment and
monitoring of blood glucose

Pregnant women were provided with health education on
the treatment and monitoring of blood glucose but were not
informed about the side effects of the drugs. Our findings
found that treatment is accessible and always available.
However, blood glucose monitoring devices were only given
to pregnant women who were on injectable treatment, while
those who were not on injectable were not provided with
blood glucose monitoring devices.

Participant 6 made a remarks by saying” “(...) before
breakfast, I need to check my sugar level and wait for 30
minutes before administering an injection (uctrapid and
protaphane). I have to wait 30 minutes before I eat, and after
30 minutes I would eat and wait for 2 hours before checking
my sugar level if it's back to its normality”

This was supported by participant 5 who said: “The nurses
showed me how to test myself as well as inject myself when
it is time to take treatment”. Participant 10 mentioned: “I'm
taking metformin. Initially, I was taking 850 mg, but when I
came back, they changed it to 500 mg and I used to feel dizzy
after taking it and when I complained about it, they changed
it back to 850 mg”. Interestingly, participant 8 speak briefly
by saying: “The treatment is easily accessible and always
available”

Theme 3: Decision Support for gestational diabetes mellitus
There was inconsistency in referring pregnant women
diagnosed with GDM to a dietician for management. The

majority of participants stated that they are only being seen
by nurses and medical doctors and not referred to a dietician.
For those who were referred to a dietician, they were
previously admitted to the hospitals at some point during
their pregnancy.

This was supported by participant 3 who said: “T am only
seeing the medical doctor and nurse. I have not been referred
to any other practitioner”. This was reinforced by participant
16 who said: “(...) I was referred before I was discharged.
They told me to first go to a dietician to explain to me which
diet plan I must follow”. Participant 9 also mentioned that:
“In Johannesburg where I was admitted, they referred me to
a dietician, and they told me about the diet I must follow and
gave me a pamphlet”.

Discussion

This study explores the perceptions of pregnant women
diagnosed with GDM on the management of GDM by
healthcare providers in rural areas of South Africa. Our
findings revealed that most of the pregnant women diagnosed
with GDM reported that they changed their eating habits
as part of managing this health condition, while some did
not change due to insufficient knowledge. This finding is
consistent with earlier studies conducted in Gauteng [24],
and Western Cape provinces of South Africa [25], which
found that pregnant women who had insufficient knowledge
found it difficult to adjust to unhealthy eating behaviours.
Similarly, a systematic review of studies conducted in urban
areas of high-income countries found that pregnant women
reported that inadequate information provided by healthcare
workers was a major challenge for the self-management of
GDM [26].

Studies have cited that dietary advice is a fundamental
component of treatment for GDM [24, 26], however, women
were found to be concerned about the effects of diet control
on foetal development [27]. In the present study, a few of
the participants had challenges related to diet, in which
poor access to healthy food as prescribed by the dietician
was found to be a problem because of being unemployed.
In contrast, in a cohort study at Chris Hani Baragwanath
Academic Hospital in Soweto, Johannesburg, South Africa,
women also expressed concern that adapting to healthy eating
habits was challenging but accepting the new eating plan
assisted in the control of blood sugar levels [24]. A systematic
literature review study of pregnant women diagnosed with
GDM found that women who experienced the prescribed
diet reported a negative experience toward diet change [26].

Generally, exercise during pregnancy has been shown to
be an effective intervention for the control of GDM [28-31].
However, one study from Taiwan found that pregnant women
with first-time diagnosed GDM were concerned about
whether exercise will cause preterm labour. Interestingly,
in our study, one participant said that the healthcare
professional advised her to exercise to control and manage
GDM. In terms of medication prescription, a systematic
review that includes twenty-one studies that discussion
about women’s experiences of GDM medication found that
most of these studies reported medication prescriptions as
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being a negative experience [26]. The reason for this has
been found that women had insufficient time to figure things
out causing feelings of anxiety and failure. In contrast, in
our study, most pregnant women had positive experiences
with the medication prescribed, except only one woman who
had a negative experience with the medication prescribed
because of the side effects which led to her dosage having to
be changed.

The finding of this study revealed that blood glucose
monitoring devices were only provided to women on
injectable treatment to monitor blood glucose levels before
and after meals. Our findings also showed that women
expressed positive experiences as health education was
provided first on the utilization of the device by health
professionals before being sent home. Contrarily, several
studies reported negative experiences with monitoring
with many participants citing reasons such as feeling over-
scrutinized [22, 32]. In the present study, though women
were provided with health education on self-treatment and
monitoring of blood glucose, but some were not informed
about the side effects of the medications. It is very important
to inform pregnant women with side effects of blood glucose
control medications [33-35], particularly Metformin which
is commonly prescribed in our setting [36].

In SA, guidelines for screening and management of GDM
have been introduced [25], but the implementation of these
guidelines at local facilities remains a major challenge [37].

Medica
Moreover, pregnant women diagnosed with GDM, who are
referred to tertiary hospitals for their pregnancy follow-
up, only a few return for their postpartum assessment, and
management [37]. In accordance with the results of other
studies, pregnant women diagnosed with GDM were routinely
seen by medical practitioners and nurses [38]. Again, though
it is imperative that pregnant women diagnosed with GDM
be provided with diet advice and nutrition counselling by
a dietician, in our study only previously admitted pregnant
women to the healthcare facility were referred to the dietician
for individual dietary advice.

Conclusion

In conclusion, the findings of this study revealed that the
perception of pregnant women diagnosed with GDM on the
management of GDM by healthcare providers is experienced
through challenges in self-management and health systems
support for gestational diabetes and referral to a dietician.
The subcategories of challenges in self-management of GDM
include dietary habits adjustment and self-management of
prescribed medicines. Health systems support for GDM is
associated with positive and negative feelings about diet,
exercise, treatment, and monitoring of blood glucose.
Moreover, referred to a dietician for medical nutrition
therapy. The results of this study could be used to develop
a counselling, and educational program, and strategies to
improve dietitian referral rate.
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Summary

Objectives. To systematically review the complex relationship between cardiovascular comorbidities and lung cancer, focusing on their impact on
patient prognosis, treatment outcomes, and quality of life, with special emphasis on non-small-cell lung cancer (NSCLC).

Methods. A comprehensive literature search was conducted across databases such as PubMed, MEDLINE, and Google Scholar. A total of 137 studies
examining the following aspects were included: Prevalence of cardiovascular comorbidities (e.g., coronary artery disease, heart failure, arrhythmias,
valvular disease, thromboembolic events) in lung cancer patients; Prognostic implications of cardiovascular comorbidities across different stages of
lung cancer; Impact of cardiovascular complications arising from cancer treatments (chemotherapy, radiotherapy); Assessment of quality of life in
lung cancer patients with cardiovascular comorbidities.

Results. The prevalence of various cardiovascular comorbidities in lung cancer patients across different stages remains high. Prognostic impact
of pre-existing cardiovascular comorbidities, especially in early-stage lung cancer remains negative. Cancer therapies can exacerbate existing
cardiovascular conditions or induce new complications, significantly reducing the quality of life in patients with both lung cancer and cardiovascular
comorbidities.

Conclusions. To mitigate the risk of cardiovascular complications in lung cancer patients with comorbidities, a comprehensive approach is
necessary. This includes proactive cardiovascular risk assessment and management throughout all stages of lung cancer treatment, the development
of treatment strategies tailored to individual patient risk profiles, and continued research into the underlying mechanisms of cardiovascular

complications in lung cancer.

Keywords: lung cancer, cardiovascular comorbidities, non-small-cell lung cancer, prognosis, treatment, quality of life

Introduction

Lung cancer stands as the most prevalent malignancy
globally, concurrently holding the grim distinction of being
the leading cause of cancer-related mortality in both genders
[1]. The dismal 5-year survival rates for lung cancer, hovering
around 15-20% across all stages, highlight the urgency for
improved therapeutic strategies [1]. A multitude of factors
influence its mortality rate, with comorbidities playing a
significant role.

Charlson Comorbidity Index (CCI) is the most widely
employed tool for assessing a patient's one-year mortality
risk in the presence of comorbidities. Notably, a score of
>3 translates to an 80% increased risk of death within
a year [2]. Its significance in oncology stems from its
independence from both cancer stage and performance
status. Another established comorbidity assessment scale
is the Simplified Comorbidity Score (SCS), validated as an
independent predictor of poor outcomes in lung cancer
[3]. This validation study demonstrated a strong statistical
correlation between CCI and SCS through univariate
analysis of a large cohort of non-small-cell lung cancer
(NSCLC) patients with long-term follow-up. Scores of CCI >
3 and SCS > 9 were identified as significant for prognosis (p
=0.06 and p < 0.01, respectively) with the study suggesting a
potentially superior prognostic value for SCS [3]. However,
it is noteworthy that advancements in lung cancer treatment

have rendered both CCI and SCS unreliable for predicting
survival, radiological response, and toxicity during first-
line chemotherapy regimens [4]. Similarly, in patients with
advanced and unresectable NSCLC, treated with radical
sequential chemoradiotherapy, neither a CCI >4 nor an SCS
>8 emerged as a reliable predictor of survival [5].

In patients with NSCLC, cardiovascular (CV) comorbi-
dities — encompassing coronary artery disease, hypertension,
arrhythmias, and peripheral arterial disease — have been
associated with a 30% increased risk of death compared to
patients without such co-existing conditions [6]. However,
this association appears less prominent in advanced,
unresectable stages of NSCLC. Studies employing a
retrospective cohort design suggest that for these aggressive
malignancies, cancer-related mortality rates may overshadow
those attributable to comorbidities [7, 8, 9]

Batra et al. demonstrated that the presence of CV
comorbidities significantly reduces the likelihood of
receiving curative oncological interventions, encompassing
chemotherapy, targeted therapy, and radiotherapy [10].
This phenomenon likely stems from concerns regarding
treatment tolerability in patients with pre-existing CV
conditions. Furthermore, studies have shown that a history
of CV disease elevates the risk of death from non-cancerous
causes (hazard ratio [HR] = 1.48; p < 0.0001) but does not
necessarily influence cancer-specific mortality rates [11].
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Disqualification from potentially curative treatments or the
administration of less intensive, potentially less effective
regimens, due to comorbidity burden, emerges as a significant
concern, potentially impacting overall survival in this patient
population.

This study aims to conduct a comprehensive review
of the literature examining the prognostic implications of
cardiovascular comorbidities in lung cancer, with a particular
emphasis on the prevalent NSCLC subtype.

Materials and Methods

A comprehensive literature search was conducted across
databases such as PubMed, MEDLINE, and Google Scholar.
A total of 137 studies examining the following aspects were
included: Prevalence of cardiovascular comorbidities (e.g.,
coronary artery disease, heart failure, arrhythmias, valvular
disease, thromboembolic events) in lung cancer patients;
Prognostic implications of cardiovascular comorbidities
across different stages of lung cancer; Impact of
cardiovascular complications arising from cancer treatments
(chemotherapy, radiotherapy); Assessment of quality of life
in lung cancer patients with cardiovascular comorbidities

Cardiac arrhythmias

The pathophysiology of cardiac arrhythmias and
conduction disturbances in cancer patients arises from a
multifaceted interplay of factors. These include patient-
specific ~ characteristics (comorbidities, age, genetic
susceptibility), tumor-related mechanisms (direct tissue
invasion, autonomic system dysregulation, inflammation),
and iatrogenic effects stemming from cancer treatment
modalities  (electrolyte  imbalances  secondary to
gastrointestinal toxicity, adverse cardiac remodeling induced
by chemotherapy, targeted therapy, immunotherapy,
radiotherapy, and supportive medications) [11].

Atrial fibrillation (AF), the most prevalent arrhythmia,
affects 2-4% of the general population with its incidence
increasing markedly with age (up to 36% at age 85) [12].
Cancer patients face an elevated risk of AF due to a confluence
of factors [13]. The OPERA study (Oulu Project Elucidating
Risk of Atherosclerosis) established cancer as an independent
risk factor for AF development, demonstrating a significantly
higher prevalence of AF in cancer patients (19%) compared
to non-cancer controls (9%) (p<0.001, HR=2.47; 95% CI:
1.57-3.88) [14]. Furthermore, new-onset AF may signal
an increased relative risk of subsequent diagnosis with
malignancies affecting the lung, kidney, colon, ovary, and
non-Hodgkin’s lymphoma. This association is particularly
strong for metastatic disease (seven-fold increased risk) and
remains significant for localized cancers (3.5-fold increased
risk) [15]. Intriguingly, a 90-day period surrounding a new
AF diagnosis exhibits a bidirectional relationship with
cancer risk. During this timeframe, not only does a cancer
diagnosis predict a 3.4-fold increased risk of new AF, but
AF occurrence is also associated with a 1.85-fold higher
likelihood of coexisting cancer [16].

Large-scale, population-based investigations have
demonstrated that the association between cancer and atrial

fibrillation (AF) varies by tumor type, with hematological and
intrathoracic malignancies exhibiting a particularly strong
link [17]. One such study revealed a more than doubled risk
of AF development in patients with esophageal cancer (HR
= 2.69) and lung cancer (HR = 2.39). Notably, lung cancer
displayed the most robust association with AF in individuals
over 50 years of age [17]. Among women with new-onset
AF, statistically significant age-adjusted risk elevations were
observed for colon cancer (HR = 2.36; p < 0.001), breast
cancer (HR = 1.35; p = 0.04), and lung cancer (HR = 1.69; p
=0.04) [18].

Lung cancer exhibits a particularly strong association
with AE. A nationwide population-based study demonstrated
the highest incidence of AF among cancer types, with rates
of 58.7/1000 person-years in men and 35.3/1000 person-
years in women with lung cancer [19]. Furthermore, a
large-scale analysis of US cardiovascular hospitalizations
identified AF as a leading driver of admission for lung cancer
patients. Crucially, the presence of AF was associated with a
significantly elevated mortality risk in this patient population
(adjusted odds ratio [aOR] = 4.69) [20].

While established risk factors like hypertension, diabetes,
and heart failure contribute to AF in the general population,
their presence in cancer patients likely represents just one
piece of the puzzle [21, 22]. The oncological milieu introduces
a unique set of contributors potentially influencing AF
development:

» Derangements in Electrolyte Homeostasis: Disruptions
in electrolyte balance, a potential consequence of
paraneoplastic syndromes or treatment-induced side effects,
can directly influence cardiac electrical activity and promote
arrhythmias [21].

» Hypoxia: Reduced oxygen availability, either due to lung
dysfunction associated with lung cancer or the high metabolic
demands of tumors, can alter cardiac electrophysiology,
creating a substrate for AF [22].

o Neurohormonal Dysregulation: Elevated sympathetic
tone triggered by pain, inflammation, or psychological stress
related to cancer can destabilize cardiac rhythm and increase
AF susceptibility [22].

o Chronic Obstructive Pulmonary Disease (COPD)
and Pulmonary Hypertension: The frequent coexistence
of COPD with lung cancer synergistically elevates AF risk.
Infectious exacerbations of COPD and left atrial enlargement
further contribute to this phenomenon [23, 24]. Similarly,
pulmonary hypertension caused by lung cancer and resulting
hypoxia can also promote AF development [24].

« Direct Tumor Effects: Infiltration or compression of the
heart by tumor masses or metastases can create a physical
substrate that predisposes to AF [25].

« Treatment-Related Cardiotoxicity: Certain cancer treat-
ments, such as radiotherapy or thoracic surgery, can have
cardiotoxic effects, with post-surgical AF occurring in 10-
20% of patients within 2-3 days of the procedure [25].

Clinical Implications and Prognostic Significance
The increased prevalence of AF in cancer patients carries
substantial clinical implications. AF is an independent risk
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factor for stroke, heart failure, and overall mortality [26, 27].
This heightened vulnerability underscores the importance of
early detection and effective management of AF in this high-
risk population. However, treatment decisions in patients
with coexisting cancer and AF require careful consideration
of potential interactions between anticoagulant medications
and anticancer therapies, particularly those that increase the
risk of bleeding complications [28].

The prevalence of new onset AF (ie., first occurrence
after the cancer diagnosis) is associated with a higher tumor
grade and thus a worse prognosis and higher cardiovascular
mortality [26]. Poor prognosis has been demonstrated in
patients undergoing thoracic surgery for lung cancer who
developed AF: increased hospital mortality (6.7% vs. 1.0%,
p = 0.024) and higher long-term mortality (HR = 3.75) [27].
A significant negative prognostic value of AF (HR = 2.39
for mortality, p = 0.02) in lung cancer patients qualified for
systemic cancer treatment has also been demonstrated [7].

Ventricular arrhythmias represent another class of rhythm
disturbances potentially influencing prognosis in cancer
patients. Anker etal. investigated the prevalence of ventricular
arrhythmias using 24-hour Holter electrocardiograms
(ECQ) in a cohort of cancer patients free from pre-existing
cardiovascular disease, compared to healthy controls [28].
They observed a significantly increased frequency of non-
sustained ventricular tachycardia (nsVT) in 6% of patients
with NSCLC. Notably, the presence of nsVT was associated
with a worsened overall survival (HR = 2.68; p = 0.005) and
demonstrated independent prognostic significance across
various cancer types. Interestingly, frequent premature
ventricular contractions (PVCs), detected in 42% of NSCLC
patients (with 21% exhibiting 250 PVCs/24 hours), did not
adversely affect survival in this specific population. However,
patients with pancreatic or colorectal cancers harboring
frequent PVCs did display a poorer prognosis. The authors
postulate that the more frequent use of beta-blockers in
NSCLC patients might explain the lack of association
between frequent PVCs and prognosis in this group, as beta-
blockers are known to suppress PVCs [28].

Supporting the link between ventricular arrhythmias and
mortality in cancer, a larger study analyzing 24-hour ECG
recordings over a 6-year period (2012-2018) identified the
highest prevalence of nsVT (33%) in lung cancer patients
without underlying cardiac dysfunction [29]. Furthermore,
over half (52%) of the lung cancer patients exhibited a
minimum of 20 PVCs during monitoring. A multivariate
analysis of the entire cancer cohort revealed that nsVT events
of 24 beats or a daily PVC burden of >20 were independently
associated with a heightened risk of all-cause mortality (HR
=1.81,p=0.016 and HR = 1.6, p = 0.0088, respectively) [28].

Beyond the established role of atrial fibrillation, elevated
resting heartrate itselfhas emerged as a potential independent
risk factor for mortality in patients with stable cardiovascular
disease [30]. Interestingly, a similar association between
heart rate and survival has been observed in specific
oncological settings, independent of factors like hemoglobin
levels or tumor grade [31]. Hemu et al. demonstrated that
the development of sinus tachycardia (heart rate 2100 bpm)
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during cancer treatment significantly increases the risk of
cardiovascular events and mortality over a 10-year follow-
up period [32]. Furthermore, a prospective lung cancer
study revealed the prognostic significance of heart rate,
irrespective of the underlying rhythm (sinus rhythm or atrial
fibrillation). In this study, a resting heart rate exceeding 90
bpm predicted a higher risk of death (HR = 1.67; p = 0.03)
[7]. One potential explanation for this association could be
the impact of tumor growth on the cardiovascular system.
The same study demonstrated a correlation between higher
right ventricular systolic pressure (RVSP) (>39 mmHg) and
poorer survival (HR = 2.01; p = 0.0045), suggesting that
tumor burden might adversely affect cardiac function and
contribute to worse outcomes [7].

On the other hand, asymptomatic sinus bradycardia,
defined as a heart rate below 50 beats per minute, emerges
as an intriguing side effect associated with ALK inhibitor
therapy (such as crizotinib). Importantly, this bradycardia
may positively correlate with clinical response, serving
as a potential indirect marker of drug efficacy [33, 34].
This highlights a distinct scenario where drug-induced
bradycardia is not viewed as an adverse effect but rather an
indicator of a favorable therapeutic response.

Arterial hypertension

Hypertension (HT) stands as a leading risk factor for CV
disease and associated mortality [35]. Alarmingly, a 2019
global survey of 1.5 million adults revealed inadequate HT
awareness and management, with 32% never having their
blood pressure measured and 23.3% of those with diagnosed
HT remaining untreated or sub-optimally treated [36]. This
underscores the urgent need for improved management
of hypertension. Cancer patients exhibit a disquietingly
high prevalence of HT, identified in approximately 38% of
individuals across various malignancies [37]. Specifically,
within the NSCLC population, prospective multicenter
studies document HT in up to 43% of patients [38]. This
trend is consistent with findings from a Polish single-center
study that identified HT in 42.3% of patients with metastatic
EGFR-positive NSCLC [39].

Theimpact of pre-existing HT as a sole prognostic factor in
lung cancer remains an area of ongoing investigation. While
some studies haven't established a clear negative impact,
the overall body of evidence is not conclusive. Similarly, the
potential for lung cancer itself (excluding neuroendocrine
tumors) to directly induce HT development lacks definitive
evidence [40]. Further research is necessary to elucidate the
complex interplay between HT and lung cancer prognosis.

Lung cancer patients frequently experience elevated blood
pressure as a side effect of various therapeutic interventions.
Cisplatin, a widely used alkylating agent in both NSCLC
and SCLC treatment, has been associated with hypertension
at differing rates over time: 39% in a 10-year follow-up
of testicular cancer patients [40] and 53% in an 11-year
follow-up [41]. Proposed mechanisms for cisplatin-induced
hypertension include endothelial dysfunction, increased
platelet aggregation, and reduced nitric oxide availability [42].
Anti-VEGF agents, like bevacizumab and ramucirumab, also
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commonly employed in lung cancer treatment, contribute to
elevated blood pressure. Intriguingly, Yan et al. demonstrated
a correlation between bevacizumab-induced hypertension
and improved response rates in metastatic NSCLC [43].
This finding further supports the concept that treatment-
induced hypertension may paradoxically serve as a positive
prognostic marker. It's important to note that supportive
therapies like steroids, NSAIDs, and erythropoietin can also
contribute to hypertension in this patient population [44].

An additional consideration is the potential impact of
reduced angiotensin-converting enzyme (ACE) activity in
tumor tissue, which has been associated with poor prognosis
and metastasis in some studies. While one retrospective
analysis suggests a potential survival benefit from RAAS
blockers, no studies have conclusively demonstrated a
negative effect of these agents in cancer patients [45].

Pulmonary hypertension

Lung cancer and pulmonary hypertension (PH) exhibit
a complex, multifactorial relationship. Autopsy studies
and animal models have identified pulmonary tumor
thrombotic microangiopathy (PTTM) as a key contributor,
characterized by microscopic tumor cell emboli and intimal
proliferation [46]. Additionally, chronic thromboembolism
stemming from venous thromboembolism can lead to
PH. Certain chemotherapeutic agents [47] and the rare
condition, pulmonary veno-occlusive disease (PVOD) [48],
also contribute to the development of PH in cancer patients.
Histological evidence of vascular remodeling in lung cancer
tissue and in mouse models suggests a direct role of the
malignancy in triggering PH [49]. Exploring the connection
from a metabolic perspective, both PH and lung cancer
cells exhibit a "Warburg effect" - a shift towards aerobic
glycolysis for energy production [50]. This altered metabolic
state provides the necessary building blocks for the rapid
proliferation and apoptosis resistance characteristic of both
diseases [51].

An analysis of 562 lung cancer patients with long-term
follow-up revealed elevated pulmonary artery systolic
pressure (PASP) as a common finding in this unselected
cohort (19.8%). This finding highlights a significantly higher
prevalence compared to the general population where PH
occursatarate of 11 to 26 cases per million adults [52]. Several
studies indicate that approximately 1.4% of cancer patients
develop pulmonary tumor thrombotic microangiopathy
(PTTM), a condition that frequently leads to pulmonary
hypertension. Lung cancer constitutes a significant portion
of these cases (16.7%), with adenocarcinoma being the
predominant histological subtype (93.3%) [53].

Coronary artery disease

Coronaryarterydisease (CAD) arises from atherosclerotic
plaque buildup within the coronary arteries, manifesting in
alternating periods of clinical stability (chronic coronary
syndrome) and destabilization (acute coronary syndrome)
[54]. Population-based studies demonstrate an age-related
increase in CAD prevalence, with estimates ranging from
10-12% in women and 12-14% in men aged 65-84 years

[54]. However, lung cancer patients appear to exhibit a
significantly higher burden of CAD, with prevalence rates
reported between 10.3% and 33.7% across various studies
[10, 55]. Myocardial infarction is a frequent comorbidity,
identified in up to one-third of lung cancer patients with pre-
existing cardiovascular disease [10].

The concerning co-occurrence of CAD andlungcancer can
be attributed to shared risk factors. Cigarette smoking stands
out as the most prominent culprit, acting synergistically with
other factors like advanced age and obesity to promote both
conditions [56, 57]. Mechanistically, chronic inflammation
and oxidative stress appear to play a key role in the
pathogenesis of both diseases [58, 59]. This overlap extends
to the clinical realm, with studies demonstrating the frequent
detection of coronary microcalcifications (indicative of
atherosclerotic plaques) during lung cancer screening using
low-dose CT scans [60, 61]. Interestingly, Sun et al. observed
a potential correlation between the severity of CAD (degree
of coronary stenosis) and lung cancer, suggesting a possible
avenue for future diagnostic strategies that consider both
conditions [62].

The presence of pre-existing CAD can complicate the
surgical management of early-stage (stage I and IT) NSCLC.
While some studies suggest a negative impact of CAD on
patient prognosis following surgery [63, 64], others have not
observed a significant influence on mortality during primary
lung cancer resection [65, 66]. This apparent discrepancy
in findings may be attributable to variations in the severity
of CAD and the effectiveness of pre-operative cardiac
management. Given that CAD represents the most prevalent
cardiovascular comorbidity, it is plausible that the thoracic
surgery risk profile and long-term prognosis are significantly
influenced by the extent of CAD and the adequacy of
treatment for ischemic symptoms [65, 66]. Future studies
that incorporate stratification based on CAD severity and
pre-operative cardiac optimization strategies are warranted
to definitively elucidate the impact of CAD on surgical
outcomes in this patient population.

Acute coronary syndromes (ACS), encompassing
conditions like non-ST-segment elevation myocardial
infarction (NSTEMI), pose another challenge in cancer
care. A concerning number of patients (approximately 15%)
undergoing ACS treatment are concurrently diagnosed with
cancer [67]. Similar to the general population, NSTEMI
represents the most prevalent form of ACS in patients with
cancer [68]. However, a significant diagnostic hurdle is the
atypical presentation of ACS in this population. Unlike
typical presentations, chest pain is only reported by 33%
of cancer patients with ACS, while dyspnea (44%) and
hypotension (23%) emerge as more frequent presenting
features [69]. Furthermore, certain anti-cancer treatments,
such as cisplatin, gemcitabine, and bevacizumab, can directly
trigger ACS due to their pro-thrombotic properties [70]. The
lack of established treatment guidelines specifically tailored
for cancer patients with ACS necessitates a management
approach that mirrors best practices for the general
population, while acknowledging the potential for atypical
presentations and drug-induced cardiotoxicity.
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The presence of ACS significantly worsens prognosis
in cancer patients, as evidenced by multiple studies [71-
73]. Lung cancer, in particular, confers a heightened risk of
arterial thromboembolic events like myocardial infarction,
with a reported three-fold increase in mortality risk [74].
This vulnerability is further underscored by findings
from a large, real-world study demonstrating that among
various cancer types, lung cancer patients with ST-segment
elevation myocardial infarction (STEMI) had the lowest
rates of coronary intervention (21.0%), the highest rates of
in-hospital mortality, and the most frequent major adverse
cardiovascular and cerebrovascular complications [75].
Similarly, another large-scale study analyzing outcomes
following STEMI identified lung cancer as one of the most
potent independent predictors of all-cause mortality (HR =
2.04), surpassing even advanced peripheral artery disease
(HR = 1.78), metastasis (HR = 1.72), and previous stroke (HR
= 1.44) [76]. These findings collectively highlight the critical
importance of early diagnosis and aggressive management
of ACS in patients with underlying cancer, given their
heightened susceptibility to poor clinical outcomes.

Heart failure

Heart failure (HF), a complex clinical syndrome
characterized by the heart's reduced ability to pump blood
effectively, affects a substantial portion of the adult population
(1-2%), and its prevalence increases markedly with age [77].
Globally, an estimated 23 million individuals live with HF
[78]. Given the considerable overlap in risk factors and the
aging population, heart failure and cancer frequently coexist,
posing an additional layer of complexity to the management
of these patients.

Advances in HF management have translated into
improved survival for affected patients. This positive
trend suggests that a growing number of HF patients will
experience concurrent cancer diagnoses throughout their
lifespan. Data from the Women's Health Initiative highlights
a concerning link between HF and an increased incidence
of obesity-related cancers (HR = 1.24), with lung cancer
exhibiting a particularly strong association (HR = 1.58) [79].
Studies investigating the prevalence of heart failure in lung
cancer patients present a range of estimates, from 7.6% [80] to
17.5% [55], underscoring the variability across populations.

The presence of HF significantly influences treatment
decisions and outcomes in patients with lung cancer. Studies
have shown that HF patients are less likely to undergo
potentially curative surgical interventions or chemotherapy
compared to those with normal cardiac function [81]. This
reluctance to administer aggressive therapy is likely due, in
part, to the well-established association between HF and
increased perioperative mortality in lung cancer surgery
(odds ratio [OR] = 6.0) [81]. Paradoxically, the evolving
landscape of lung cancer treatment, with the introduction
of increasingly potent targeted and immune-oncology
therapies, may inadvertently contribute to a rise in the HF
population [82]. Both established and emerging drugs used
in lung cancer treatment have been linked to the development
of HF through various mechanisms [83, 84]. Therefore, a
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critical challenge lies in optimizing treatment strategies
for lung cancer patients with coexisting HF, balancing the
potential benefits of anticancer therapies against the risk of
cardiotoxicity.

Hospitalizations due to HF exacerbations portend a
worse prognosis in patients with coexisting lung cancer.
Data demonstrates a higher in-hospital mortality rate in
this population (5.9%) compared to HF patients without
cancer (3.3%) [85]. However, this same study provides an
encouraging observation: between 2003 and 2014, while in-
hospital mortality due to HF declined overall, patients with
concurrent lung cancer experienced the most significant
reduction (from 8.1% to 4.6%; p < 0.001). This finding
suggests that advancements in the management of both heart
failure and lung cancer might be contributing to improved
outcomes, even in this complex patient population.

Valvular heart disease

Valvular heart disease (VHD) in patients with cancer
can arise from several distinct mechanisms. Pre-existing
valvular abnormalities represent one significant risk factor.
Additionally, VHD can develop secondary to various cancer
treatments: radiation-induced valvular damage, infective
endocarditis in the context of chemotherapy-induced
immunosuppression, or VHD resulting from treatment-
related cardiac dysfunction [86, 87]. This multifaceted
etiology highlights the importance of careful cardiac
evaluation before, during, and after cancer treatment to
ensure early detection and appropriate management of VHD.

Degenerative aortic valve stenosis (AVS), the most
prevalent primary valvular heart defect among the general
population, presents a unique challenge in lung cancer
patients [88]. While surgical aortic valve replacement (SAVR)
remains the gold standard treatment for AVS, the majority
of patients with active lung cancer are deemed inoperable
due to the high risk of perioperative complications like
bleeding, arrhythmias, and infections, often compounded by
underlying coagulopathies [89]. Transcatheter aortic valve
replacement (TAVR) has emerged as a promising alternative
for these patients. Current European guidelines recommend
TAVR for individuals with a life expectancy exceeding one
year [90]. However, this criterion excludes a significant
portion of patients with advanced lung cancer, a population
often characterized by limited lifespans. Landes et al,, in a
study investigating survival outcomes following TAVR,
reported that lung cancer patients comprised only 11% of the
study population, with tumor stage identified as the strongest
determinant of late mortality [91]. Several other studies
corroborate these findings [92-94]. In contrast, for patients
with early-stage lung cancer undergoing thoracic surgery,
concomitant cardiac surgery to address valvular defects
appears to be a feasible and potentially beneficial treatment
option [87]. This strategy warrants further exploration to
determine its role in optimizing outcomes in this specific
patient subgroup.

While radiotherapy-induced VHD is a recognized
complication, with an estimated prevalence of 10% among
treated patients [96, 97], its clinical manifestation is often
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delayed, with a median time to diagnosis of 22 years
[98]. This long latency period, coupled with the short life
expectancy associated with advanced lung cancer, generally
minimizes the risk of clinically significant radiation-induced
VHD within the lifespan of lung cancer patients. However,
consideration should be given to this potential complication
for long-term lung cancer survivors treated with thoracic
radiotherapy, particularly those with younger age at
diagnosis.

Patients with cancer face an elevated risk for infective
endocarditis (IE), primarily due to treatment-related
immunosuppression and the frequent presence of central
venous catheters [99]. Staphylococcus aureus emerges as
the predominant causative agent in the majority of cases,
typically affecting native heart valves (aortic or mitral,
less commonly tricuspid) [100].  Alarmingly, studies
have demonstrated an association between IE and higher
overall mortality in cancer patients, often compounded by
underlying tumor progression. While approximately 50%
of cases may necessitate cardiac surgery, the management
of IE in the context of active cancer presents a complex and
challenging scenario [101, 102].

Venous thromboembolism

Venous thromboembolism (VTE), encompassing deep
vein thrombosis (DVT) and pulmonary embolism (PE),
represents a major public health concern globally. Recent
European data indicates an annual VTE incidence rate
ranging from 104 to 183 per 100,000 individuals [103].
Worldwide prevalence varies considerably, with figures
generally fluctuating between 39-115/100,000 for PE and
53-162/100,000 for DVT [104]. Of particular concern, acute
PE, the third most common acute cardiovascular syndrome,
is experiencing a rising incidence [105, 106]. This alarming
trend underscores the need for heightened awareness and
effective preventive strategies to address this significant
healthcare challenge.

Major surgery (OR =18.95) and active cancer (OR = 14.64)
stand out as the most potent independent risk factors for deep
vein thrombosis (DVT) or PE [107]. Among malignancies,
lung cancer ranks sixth as a leading contributor to PE [108].
Notably, lung cancer, particularly the adenocarcinoma
subtype, predisposes individuals to PE more strongly than
other cancers, with an especially pronounced risk within the
first three months following diagnosis [109]. Studies have
demonstrated that lung cancer patients are six times more
likely to experience PE compared to cancer-free individuals
in the year prior to diagnosis [110]. Moreover, the risk of
PE correlates with the stage of cancer progression, with an
elevation in hazard ratio (HR) at various timepoints: for
NSCLC - HR = 9.7 six months prior to diagnosis, HR = 20.0
within six months post-diagnosis, and HR = 17.4 during the
12 months following diagnosis; for SCLC - HR = 6.9, HR =
14.8, and HR = 16.1, respectively [111].

PE exhibits a strong association with advanced stages
(IIT and IV) of lung cancer [112]. The Vienna Cancer and
Thrombosis Study employed multivariable Cox proportional
hazards analysis to identify lung cancer as a high-risk tumor

site for VTE (HR = 4.3; p < 0.001), alongside factors such as
high tumor grade, adenocarcinoma histology, and elevated
D-dimer levels [113]. Furthermore, a significant proportion
of PE diagnoses in cancer patients are incidental or
asymptomatic (increased risk of incidental PE in cancer: OR
= 1.80) [114]. These asymptomatic PEs are often identified
during routine imaging procedures for cancer staging or
treatment response evaluation. In lung cancer patients
specifically, the prevalence of incidental/asymptomatic PE
ranges from 29.4% to 63% [115]. Among malignancies,
colorectal cancer and lung cancer appear to have the highest
rates of incidental VTE [116]. These findings underscore
the crucial need for heightened vigilance for PE in patients
with lung cancer, particularly in advanced stages, given their
significantly elevated risk and the potential for asymptomatic
presentations.

Lung cancer treatment itself can paradoxically increase
the risk of new thromboembolic events [115]. While PE
occurring during active lung cancer treatment may not
directly influence survival (p = 0.206) [109], subsequent
cancer remission appears to lower the risk of recurrent VTE
[117]. This suggests that the successful management of the
underlying malignancy, along with the subsequent resolution
of prothrombotic states associated with active cancer, plays a
crucial role in improving prognosis for patients with cancer-
related VTE.

Post-mortem studies by Nichols et al. revealed that PE
directly caused death in 10% of lung cancer patients, with the
possibility that PE may contribute to mortality in a broader
range of cases based on pathophysiological considerations
[118]. Significantly, PE has been demonstrably associated
with a poorer prognosis in lung cancer (p < 0.0005) [119]. The
authors suggest that this correlation might be attributable to
factors such as more advanced disease stages (IIl or IV) and a
higher prevalence of patients receiving only supportive care,
excluding anti-cancer therapies. A prospective cohort study
investigating older lung cancer patients (aged > 65 years)
corroborated these findings. Patients with PE experienced
a statistically significant reduction in overall survival (4.3
vs. 9.2 months, p = 0.0015). While PE-related mortality
was significantly higher in the PE subgroup (15.1% vs. 0%),
there were no statistically significant differences observed
in tumor-related mortality rates (75.5% vs. 66.0%) [120].
Furthermore, PE diagnosed concurrently with lung cancer
diagnosis appears to be associated with a shorter lifespan
[121]. These findings collectively underscore the detrimental
impact of PE on prognosis in lung cancer patients.

Studies have shown no significant difference in mortality
between symptomatic and asymptomatic PE in lung cancer
patients. However, both presentations worsen prognosis
due to potential complications like hemorrhagic events and
recurrent VTE episodes, with these patient groups exhibiting
similar characteristics in terms of age and metastatic disease
burden [122]. Alarmingly, data suggests that as many as
55% of lung cancer patients with undiagnosed PE do not
receive anticoagulation therapy, a circumstance associated
with a substantially increased risk of premature death (HR
= 4.1) [123]. These findings underscore the importance of
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maintaining a high index of suspicion for PE in lung cancer
patients, even in the absence of overt symptoms, to ensure
timely diagnosis and potentially life-saving anticoagulation
therapy.

Comorbidity or multi-morbidity

Cardiovascular comorbidities significantly impact
outcome and quality of life in lung cancer patients. However,
it is crucial to recognize the compounding influence of other
age, obesity, and tobacco-related conditions. The prevalence
of multiple chronic diseases alongside lung cancer is so
high that experts have coined the term "multimorbidity”.
A study from Spain demonstrated significantly higher
mortality in lung cancer patients with multimorbidity (40%
greater mortality) compared to patients with one or no
chronic comorbidities (p = 0.002) [124]. Unsurprisingly, the
prevalence of multimorbidity correlated strongly with older
age and a history of smoking. These findings emphasize
the need for a holistic approach to managing lung cancer
patients, taking into account the cumulative burden of
multiple chronic conditions and their potential impact on
treatment outcomes.

Previous findings demonstrating a strong correlation
between multimorbidity, older age, and smoking history
are essential considerations when addressing lung cancer
management. These factors underscore the importance
of a comprehensive approach that accounts for the impact
of multiple chronic conditions on treatment outcomes. In
addition to cardiovascular diseases, other highly prevalent
comorbidities in lung cancer include chronic obstructive
pulmonary disease (COPD) [125], secondary malignancies
(10-20%), and diabetes mellitus (5-25%) - all of which
carry significant prognostic implications [126]. Studies
generally indicate a 1.1-1.5-fold increase in mortality for
lung cancer patients with comorbidities [127], with an
analysis identifying 19 specific comorbidities as independent
predictors of survival [80]. Data from the Nebraska Hospital
Discharge database further highlights how conditions
such as congestive heart failure, diabetes, liver disease,
dementia, renal disease, and cerebrovascular disease can
negatively impact lung cancer survival rates. Interestingly,
the greatest survival disparities between patients with
and without comorbidities were observed in lower grade
cancers: HR = 1.316 (localized), HR = 1.228 (regional), HR
= 1.075 (metastatic) [128]. It's important to note that the
more frequent follow-up experienced by individuals with
comorbidities might contribute to earlier cancer detection.

Conclusion

Acute cardiovascular events, such as pulmonary
embolism and myocardial infarction, significantly worsen
the prognosis for lung cancer patients. Importantly, the risk
of both venous and arterial thromboembolic complications
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in lung cancer strongly correlates with advancing tumor
stage [113, 129]. Furthermore, thromboembolic events often
coincide with the initial presentation of the malignancy [130,
131]. This complex interplay highlights the urgent need for
proactive assessment and management of cardiovascular
risks in lung cancer patients, especially in more advanced
stages of the disease.

Lung cancer treatment modalities, including systemic
therapy and radiotherapy, can themselves induce
cardiovascular complications [132, 133]. Studies have shown
an increased risk of developing CAD or HF in patients over
65 years of age receiving chemotherapy [132]. Similarly,
radiotherapy, particularly when directed at the left lung, has
been associated with a higher incidence of cardiac disorders
[133]. The risk of cardiotoxicity appears to be greatest in
patients undergoing combined chemo-radiotherapy [134].
Furthermore, the ARIC Study demonstrated an increased
risk of cardiovascular disease development, particularly
HE even in lung cancer survivors who lacked traditional
cardiovascular risk factors [135]. These findings underscore
the importance of considering the potential long-term
cardiovascular effects of treatment when developing
therapeutic strategies for lung cancer patients.

Lung cancer exhibits the highest prevalence of
cardiovascular comorbidities compared to other malignancies
[136]. A study documented concomitant cardiovascular
disease in at least 67.2% of NSCLC patients [137]. The impact
of pre-existing cardiac comorbidities on mortality appears
to be most significant in early-stage lung cancer. Extensive
data analysis involving 95,167 NSCLC patients revealed that
cardiovascular disease increased mortality across stages
I-1IIB, while losing prognostic significance in stage IV [10].
Specific cardiac conditions such as heart failure, myocardial
infarction, and arrhythmias were associated with a poorer
prognosis during follow-up. However, the magnitude of risk
varied according to disease stage and treatment modality, with
concomitant cardiovascular diseases increasing mortality
risk by up to 2.59-fold (p < 0.001) for chemotherapy alone
and 2.20-fold (p < 0.001) for combined chemotherapy and
radiotherapy in stages I-IIIB.

The prognostic influence of pre-existing cardiovascular
comorbidities appears to be diminished in advanced stages
of lung cancer. At this stage, cardiac arrhythmias, particularly
atrial fibrillation, and echocardiographic findings suggestive
of pulmonary hypertension (increased right ventricular
systolic pressure) and right ventricular dysfunction are more
likely attributable to the neoplastic process itself, correlating
with a decline in performance status and predicting a shorter
overall survival [7]. These observations highlight the complex
interplay between advanced lung cancer and cardiovascular
complications, where pre-existing comorbidities may take
a backseat to the direct effects of tumor progression on the
heart.
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Rezumat

Obiective. Acest articol de revizuire si analiza sistematicd a literaturii de specialitate isi propune ca scop evidentierea aspectelor noi ale
infectiei cu virusul hepatitei E in timpul sarcinii.

Metode. Pentru a realiza aceasta revizuire a literaturii, s-au examinat 61 cercetdri relevante publicate in reviste medicale si baze de date
academice precum PubMed si Web of Science. Au fost incluse studii clinice, meta-analize si lucrdri de revizuire care au investigat hepatita
virala E in contextul sarcinii. Informatiile relevante privind epidemiologia, modalitatile de diagnostic si managementul hepatitei virale E in
sarcind au fost sintetizate si analizate.

Rezultate. Principalele constatdri ale articolului includ o crestere a preocuparilor legate de impactul hepatitei virale E in sarcind, cu riscuri
asociate crescute de complicatii hepatice si obstetricale. De asemenea, s-au evidentiat diverse modalitati de diagnostic, inclusiv teste serologice
si moleculare, impreuna cu strategii de management care implicd monitorizarea atentd a functiei hepatice si tratamentul simptomatic. In
plus, s-a constatat cd vaccinarea impotriva hepatitei virale E ar putea fi o optiune promitatoare pentru reducerea riscurilor asociate cu aceasta
afectiune in sarcind.

Concluzii. Articolul subliniazd importanta diagnosticului precoce si a gestiondrii adecvate a hepatitei virale E in sarcind pentru a minimiza
impactul negativ asupra mamei si copilului. De asemenea, se evidentiazd necesitatea unor strategii eficiente de prevenire, cum ar fi vaccinarea
si masurile igienice, pentru a reduce riscurile asociate cu aceastd afectiune in timpul sarcinii.

Cuvinte cheie: hepatitd virala E, sarcind, diagnostic, management, prevenire, terapie antivirala

Summary

Objectives. This review article aims to highlight novel aspects of Hepatitis E Virus (HEV) infection during pregnancy through a systematic
review and analysis of the existing literature.

Methods. To conduct this literature review, 61 relevant studies published in medical journals and academic databases such as PubMed
and Web of Science were examined. Clinical studies, meta-analyses, and review articles investigating Hepatitis E virus in the context of
pregnancy were included. Relevant information regarding epidemiology, diagnostic modalities, and management of Hepatitis E in pregnancy
was synthesized and analyzed.

Results. The main findings of the article include a growing concern about the impact of Hepatitis E virus in pregnancy, with increased risks of
hepatic and obstetrical complications. Additionally, various diagnostic modalities were identified, including serological and molecular tests,
along with management strategies involving careful monitoring of liver function and symptomatic treatment. Moreover, vaccination against
Hepatitis E virus was found to be a promising option for reducing the risks associated with this condition during pregnancy.

Conclusions. The article emphasizes the importance of early diagnosis and proper management of Hepatitis E virus during pregnancy to
minimize the negative impact on the mother and the child. Furthermore, the need for effective prevention strategies, such as vaccination and
hygiene measures, to reduce the risks associated with this condition during pregnancy is highlighted.

Keywords: hepatitis E virus, pregnancy, diagnosis, management, prevention, antiviral therapy

Introducere Virusul hepatitei E este format dintr-un virion icosaedric,
Virusul hepatitei E (VHE) este un agent infectios neinvelit, care contine un ARN cu polaritate pozitiva cu o
emergent, care cauzeazd hepatita virald acutd la nivel singurd catena (figura 1).

mondial. In fiecare an, sunt estimate peste 20,1 milioane de
cazuri de infectie cu VHE la nivel global, rezultand in 70 000
de decese si 3000 de avorturi spontane [1]. Virusul hepatitei
E a fost identificat pentru prima data in anul 1978 in timpul
unei epidemii din Valea Kashmir din nordul Indiei, cu 52 000
de cazuri de hepatita, soldate cu 17 000 de decese. Hepatita
virala E (HVE), care apare sporadic sau ca focare de boald, a
fost raportatd in cel putin 63 de téri [1]. Figura 1. Imaginea schematicd a virusului hepatitei E [2].
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Genomul virusului hepatitei E prezintd 3 cadre de citire
deschise numite ORF1, ORF2 si ORF3. ORF1 este cel mai
lung cadru de citire la capatul 5" al genomului si codeaza o
poliproteind nestructurald, care se transformd ulterior in
proteine nestructurale implicate in replicarea si procesarea
proteinelor virale (polimeraza ARN dependentd de ARN,
helicaza ARN, metiltransferazd, proteazi cu cisteina similara
papainului). ORF2 codeazid proteina de capsida majord, iar
ORF3 codeazd o fosfoproteind, care moduleaza activititile
celulare (figura 2) [3].

ORF3
ORF2
Alr) 30H
0 1 2 3 4 5 6 7 kb

| | | | | | | |

Figura 2. Diagrama schematicd a organizdrii genomice a virusului hepatitei E [4].

VHE este clasificat in familia Hepeviridae. Aceastd familie
este impartita in 2 genuri, Orthohepevirus, identificat la
mamifere si pasari, si Piscihepevirus (identificat la péstrav).
Speciile din genul Orthohepevirus sunt clasificate dupd cum
urmeaza: Orthohepevirus A cuizolari de la om, porc, mistret,
caprior, mangusta, sobolan, iepure si cdmila; Orthohepevirus
B cu izoléri de la pui; Orthohepevirus C include izolari de
la bandicot mare, soarece musca asiatic, dihor si nurca; si
Orthohepevirus D cu izoliri de la liliac. In cadrul speciilor

Orthohepevirus A, existd in prezent 5 genotipuri descrise
care infecteaza oamenii (G1, G2, G3, G4 5i G7) si 3 genotipuri
(G5, G6 si G8) care afecteaza doar animalele (figura 3) [5].

Genotipul 1 (G1) include tulpina umana din Birmania
(prototip) si tulpinile din Asia, Orientul Mijlociu si Africa de
Nord. Genotipul 2 (G2) este compus dintr-o tulpind umana
mexicand (prototip) si mai multe tulpini izolate in focare
din Africa. Genotipul 3 (G3) cuprinde tulpini umane si
animale din SUA, térile europene, Argentina, Canada, Noua
Zeelanda si Asia. Genotipul 4 (G4) include tulpini umane si
animale identificate in Asia si Europa (figura 4). Genotipul
(G7) cuprinde tulpini umane si animale (de la cdmile). Date
bibliografice referitoare la frecventa cu care G7 afecteaza
oamenii sunt limitate, totusi, a fost descoperit recent la un
pacient cu transplant de ficat din Orientul Mijlociu, care a
consumat carne si lapte de camila. Sursele din literatura de
specialitate sustin natura zoonoticd a G3, G4 si G7 [7-9]. Una
dintre caracteristicile genotipului 8 al virusului hepatitei E
este faptul cd secventele sale derivate din camilele bactriane
sunt filogenetic distincte de toate celelalte genotipuri
cunoscute. De asemenea, s-a sugerat, ca genotipul 8a ar fi un
recombinant intre secventele genotipului 7a (ORF1) si cele
ale genotipului 1c (ORF2/3) [10, 11].

Printre cele opt genotipuri existente, genotipul 1 este mai
virulent si responsabil pentru mortalitate crescuta la femeile
gravide.

Virusul hepatitei E provoacé in mod tipic o boald acuts,

Virusul hepatiei E
(Hepeviridae)
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Figura 3. Reprezentarea schematica a taxonomiei virusului hepatitei E [6].
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Figura 4. Distributia geograficd a genotipurilor virusului hepatitei E [12]
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auto-limitantd, similard cu alte hepatite virale acute, cum ar fi
hepatita A sau B, cu o ratd de mortalitate de aproximativ 0,2%
pana la 1% in populatia generala. Cu toate acestea, evolutia
hepatitei E in timpul sarcinii este diferita fatd de infectia
usoard auto-limitantd descrisi in alte populatii. In timpul
sarcinii, infectia cu VHE poate avea un curs fulminant,
ducind la insuficientd hepatica fulminanta, ruptura de
membranele, avorturi spontane si decese intrauterine [13].

In timpul sarcinii, numarul de cazuri de boala severi si
mortalitate cauzatd de G sau G2 este foarte mare, in jur
de 15% péna la 20%. Complicatiile la gravidd, cum ar fi
preeclampsia cu HELLP sindrom, hemoragia, insuficienta
hepaticd fulminantd, deces matern pot apérea intr-o proportie
ridicatd. Nasterea prematurd, avortul spontan ori stagnarea
intrauterind a fitului au fost, de asemenea, raportate [14].
Acest articol de revizuire si analiza sistematica a literaturii de
specialitate isi propune ca scop evidentierea aspectelor noi
ale infectiei cu VHE in timpul sarcinii.

Epidemiologie
Infectia cu virusul hepatitei E este una dintre principalele
cauze ale hepatitei acute la nivel mondial. Datele epide-

France 0.9%
5
Spain 2.2%

Germany 2.1%
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miologice privind VHE in randul femeilor insdrcinate sunt
limitate, in mare parte din cauza faptului ci pacientii care
prezintd simptome asemdnatoare hepatitei sunt rar testati
pentru HVE. Cu toate acestea, s-a estimat ca infectia cu VHE
ar putea fi responsabild pentru 2400 pana la 3000 de cazuri
de avorturi spontane in fiecare an, in plus fatd de decesele
fetale legate de morbiditatea materna prenatald [15, 16].

Studiile observationale au aritat cd, in randul femeilor
insdrcinate, VHE are o ratd mai mare de insuficientd hepatica
fatald, decat oricare dintre ceilalti agenti cunoscuti ai hepatitei
virale [17, 18].

Pe baza distributiei geografice, au fost descrise doud
modele epidemiologice (figura 5). Boala a fost initial descrisd
ca fiind endemicd in tarile in curs de dezvoltare, totusi,
acum se constatd ca este din ce in ce mai comund in térile
industrializate. Hepatita virald E a fost considerati istoric o
boald a térilor in curs de dezvoltare, unde epidemiile sunt
deosebit de comune din cauza lipsei de igiend a apei [19]. In
aceste zone, unde VHE este endemic, insuficienta hepaticéd
acutd cauzatd de infectia cu VHE este frecventa in timpul
sarcinii pe fon de imunosupresie materna, cu o ratd de
mortalitate asociata de pana la 20% [14].

Russia 1.2%

Tadjikistan
Kirghistan
£5% 46% 4,

Thaiand

2.8-7T% 0.4%
Malaysia 5 ‘{‘F
2% urban &7 NZ
45% rural 1.1%

Figura 5. Zonele endemice pentru VHE si seroprevalenta globald. [20]

Zonele colorate mai intens de pe hartd indicd regiunile
lumii, care sunt endemice pentru hepatita virald E si in care
>25% din hepatita virald acutd se datoreazd VHE. Peste
aceasta hartd sunt suprapuse ratele de seroprevalentd a VHE
din diferite tari, determinate in studii independente [20].

Studii din diferite regiuni ale subcontinentului indian
au raportat cd rata de prevalentd a virusului hepatitic E in
hepatita virald acutd in timpul sarcinii variaza intre 58% si
86% [18].

In tirile industrializate, infectia cu VHE era, de obicei,
asociatd cu céldtorii, care se intorceau din tirile endemice. Cu
toate acestea, in ultimii ani au fost raportate cazuri sporadice
autohtone de infectie cu VHE cauzate de G3 si G4 [21, 22].
Primul caz in Europa de infectare cu virusul G3 la o femeie
insdrcinata in varsta de 41 de ani a fost raportat in sud-estul
Frantei in anul 2012 [23]. Un caz similar, cu hepatita acuta si
transaminaze crescute, a fost raportat la o femeie insércinatd
in varstd de 27 de ani din Germania, devenind primul caz
documentat de hepatité virald E dobandita local in tard [24].

Avand in vedere aceste doud cazuri si faptul ca infectia cu
VHE are un prognostic slab in randul femeilor insércinate,
in special in trimestrul al treilea, s-a efectuat un studiu in
Franta pentru a evalua prevalenta infectiei in timpul sarcinii.
Rezultatele acestui studiu au ardtat ci, din cele 315 de
participante-gravide, prevalenta VHE a fost de 7,74% [25].

Mecanismele de transmitere

Principalul mecanism de transmitere al VHE este cel
fecal-oral. Transmiterea verticald intrauterind este deosebit
de interesantd, deoarece ratele de transmitere de la mama
la copil variazd intre 23,3% si 50%, provocand nasteri
premature si mortalitate prenatald [26]. Astfel, pe parcursul
unei epidemii din Sudan (2010-2011), s-au raportat 14
decese intrauterine si 9 nasteri premature din 39 de femei
insarcinate infectate [27].

Intr-un studiu, au fost investigate 26 de femei insircinate
cu infectie cu VHE pentru a evalua modelul de transmitere
verticald a infectiei cu VHE. Cinci mame au decedat inainte



Anta . Nr. 1(90), 2024

25

Medica

de nastere, doud au avortat, patru au ndscut prematur, iar
15 au avut sarcind maturd cu nastere normald. Din cei 19
nou-nascuti evaluati, 12 au prezentat reactivitate pentru
anti-HEV IgM si 10 au avut viremie. In total 15 (57,69%)
aveau semnele unei infectii intrauterine cu VHE. Infectia
cu VHE la nou-nascuti s-a manifestat la sapte dintre acestia
ca hepatitd ictericd, hepatitd anicterica la cinci dintre ei
si doar icter la trei. Sase nou-ndscuti au decedat din cauza
insuficientei hepatice, iar un nou-nédscut a decedat din cauza
prematurititii severe. Noud copii infectati cu VHE, care au
supravietuit, au avut viremie de scurtd durata si niciunul nu
a prezentat evidente de hepatitd cronicd sau ciroza [28].

Recent s-a constatat cé replicarea VHE are loc in placentd
si este corelatd cu mortalitatea fetald si maternd din cauza
insuficientei hepatice acute [29]. Cu toate acestea, contributia
transmiterii verticale a VHE la morbiditatea si mortalitatea
fetala si neonatald, necesitd investigatii suplimentare [5].

Dovezi privind transmiterea sexuald a VHE sunt rare, ceea
ce inseamna ca sunt necesare studii suplimentare pentru a
confirma acest mecanism de transmitere. Un studiu efectuat
de Lanini et. al. [30] sugereaza céd populatiile homosexuale ar
putea avea un risc mai mare de a contracta infectia cu VHE.
Impreund cu aceste cii de transmitere, consumul de carne
sdlbatica si fructe de mare crude a fost descris ca factor de
risc in transmiterea VHE [5].

Manifestdri clinice

Perioada de incubatie a HVE variaza intre 2 si 8 sdptamani,
iar simptomele acesteia pot fi destul de nespecifice, cum ar fi
mialgia, artralgia, durerile abdominale sau vérsaturile, sau
mai consistente cu hepatita, cum ar fi icterul, urina inchisa la
culoare si scaunele deschise la culoare [31].

Mansuy et al. (2009) au studiat 62 de cazuri confirmate de
hepatita virald E acuta, pe o perioadd de 5 ani, in sud-vestul
Frantei si au constatat cd aproximativ 60% dintre pacienti au
dezvoltat icter [32].

De fapt, rata de icter in cazul infectiei acute cu VHE
este probabil mult mai micd, avidnd in vedere cd majoritatea
cazurilor nu sunt recunoscute sau diagnosticate. Nivelurile
serice de alanind aminotransferazd (ALT) si aspartat
aminotransferazd sunt semnificativ crescute, iar nivelurile de
bilirubina pot, de asemenea, sd creasca [32].

In perioada de debut a bolii nu se atestd diferentd
intre manifestdrile clinice la femeile insdrcinate si cele
neinsdrcinate. Cu toate acestea, intr-un timp scurt, pana
la 70% dintre femeile insarcinate infectate cu VHE tabloul
clinic progreseazd catre insuficientd hepaticd acuta, coagulare
intravasculard diseminatd (CID), encefalopatie si edem
cerebral [34].

Un studiu de teren prospectiv realizat de Khuroo et al.
(2003) a ardtat ca hepatita virala E s-a dezvoltat la 36 (17,3%)
din 208 femei gravide, in comparatie cu 71 (2,1%) din 3350
femei negravide si 107 (2,8%) din 3822 bérbati. Insuficienta
hepaticd fulminantd s-a dezvoltat la 8 (22,2%) dintre cele 36
de femei gravide cu hepatitd virala E. In contrast, niciuna
dintre femeile negravide nu a prezentat aparitia insuficientei
hepatice fulminante [34].

Mai multe complicatii ale insuficientei hepatice fulmi-

nante, inclusiv edem cerebral, CID si encefalopatie, par sd
apard la o ratd mai mare. Encefalopatia hepaticd este cauza
cea mai comuna de deces in randul acestor paciente. In cazul
instaldrii comei hepatice ca complicatie a HVE, rata de deces
atinge pand la 100% dintre cazuri [35].

In functie de severitatea simptomelor si de incarcitura
virald, poate aparea mortalitate fetald si/sau maternd, in
special in timpul celui de-al treilea trimestru. Nasterea
prematurd, greutatea extrem de micd la nastere, avortul
spontan sau decesul fitului ori nou-ndscutului, sunt
observate in 25% pand la 56% dintre cazuri [31, 36].

O situatie deosebitd se atestd in Egipt, unde infectia
cu VHE in timpul sarcinii nu este asociatd cu o crestere a
mortalitatii. Unii autori sugereaza cd acest lucru ar putea fi
datorat unei virulente mai scdzute a genotipului prevalent,
desi acest lucru nu este incéd confirmat [21].

Severitatea si rezultatul bolii in tarile industrializate sunt,
de asemenea, complet diferite, probabil din cauza asistentei
medicale mai bune sau a unei severititi mai reduse a bolii
cauzate de G3 [31].

Diferente mentionate intre manifestarile clinice din
diferite zone geografice indica asupra faptului cd severitatea
simptomelor este determinatd de nivelul virulentei
genotipului VHE infectant, astfel G1 si G2 fiind mai virulente
decat G3 si G4, care in general cauzeaza infectii subclinice [6,
15, 31].

In sursele bibliografice sunt rare datele despre biopsiile
hepatice in hepatita fatald provocata de VHE. Existd diferente
in leziunile histologice descrise in literaturd intre cazurile
de hepatita fulminanta din tarile industrializate comparativ
cu cele din zonele endemice, probabil datorita diferitelor
genotipuri prevalente de VHE [5].

In cazurile endemice de hepatita virald E, s-au raportat
frecvent cholangiolita mixta si, in special, prezenta
agregatelor de celule Kupffer in zona acinari 3. In comparatie
cu virusul hepatitei A, pacientele cu HVE sunt cunoscute sa
aibd perioada de colestaza prelungitd [37]. De asemenea,
caracteristicile histologice cel mai des intalnite in sursele
bibliografice din térile endemice pentru HVE includ:
necroza acuti a hepatocitelor si inflamatia hepatica de grade
variabile, pseudorozetele hepatocitelor, colestaza, proliferarea
ductelor biliare si cholangita limfocitard, precum si prezenta
proeminentei celulelor Kupffer [38].

Combinatia altor infectii virale cu infectia cu virusul
hepatitic E (VHE) poate creste rata de mortalitate. Se
estimeazd ca la pacientii, care suferd de boald hepaticd
cronicd (de exemplu, infectie cu virusul hepatitei B), aceste
infectii progreseaza adesea citre insuficientd hepaticd, cu o
ratd de mortalitate de 27% [39].

Patogenia HVE in timpul sarcinii

Una dintre principalele schimbari in timpul sarcinii
este reducerea imunitatii celulare, care se manifestd prin
diminuarea CD4 si majorarea a CDS, ceea ce duce, prin
urmare, la scidderea raportului CD4/CD8. De asemenea,
schimbarile in raspunsul imun matern se datoreaza partial
variatiilor semnificative ale nivelurilor hormonale, cu o
crestere a progesteronului, estrogenului si gonadotropinei



26

Nr. 1(90),2024 - sh7s

corionice umane (figura 6) [13].

Studii recente au evidentiat ca majorarea nivelului acestor
hormoni are un puternic efect supresiv asupra imunitatii
mediate celular. De asemenea, acesti hormoni intervin in
apoptoza limfocitard prin intermediul NF-KB, un factor de
transcriptie dimeric esential in multiple procese celulare,
inclusiv in regenerarea hepatica si raspunsul imun. Modelul
de soarece knockout, lipsit de componenta p65 a NF-KB, a
evidentiat apoptozd extinsd in ficat. Rezultate similare au fost
observate si la pacientele gravide cu insuficientd hepatica
fulminanta cauzata de hepatitele virale B, C si E, manifestand
o suprimare semnificativd a p65 [40].

Conform lui Kar et al. (2008), absenta p65 din complexul
NE-KB a fost presupusa a fi responsabild de deteriorarea
fulminanta a ficatului. De asemenea, nivelul de expresie al
NE-KB, reglat in mod fiziologic in jos in timpul sarcinii,
joacd un rol crucial in protejarea fatului in aceasta perioada.
Este important sa mentionam cd hormonii steroizi au un rol
semnificativ in replicarea virala, crescand predispozitia la
infectiile virale [41].

Citokinele contribuie, de asemenea, la cresterea
tolerantei imune datorita secretiei lor din placenta si celulele
trofoblastice. In special, s-au observat niveluri ridicate de
factor de crestere tumoral beta (TGF-R), interleukina 4 (IL-4)
si IL-10, si s-a constatat cd acestea sunt responsabile pentru
inhibarea imunitatii mediate de celule. Pe de alta parte,
celulele T sunt distinct reduse in timpul sarcinii timpurii,
pana in saptdména a 20-a de gestatie, ducand la un nivel
redus al raspunsului imun. Aceastd modulare a imunitatii
mediate de celule pare sé faciliteze retentia alogrefei fetale;
totusi, aceasta afecteaza si raspunsul imun montat impotriva
infectiilor [42].

Pal et al. (2005) au studiat raspunsul imun celular la
femeile insdrcinate si neinsédrcinate cu hepatitd virala E
acuta si o populatie martor. Acest studiu a aratat ca femeile
insdrcinate infectate cu VHE au avut o supresie imund
generalizatd. Aceastd constatare a fost caracterizatd printr-o
scadere a raspunsului limfocitar la fitohemaglutinina,
impreuna cu o dominantd Th2 predominantd in comparatie
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Figura 6. llustratia graficd a leziunilor hepatice induse de VHE in timpul sarcinii.
Diferiti factori virali, hormonali, imunitari si starea nutritivd a unei femei pot juca
roluri importante in timpul sarcinii [8].
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cu femeile neinsarcinate cu hepatita virald E si controalele
sdandtoase [43].

Diferite studii au ardtat ca stresul oxidativ joaca un rol
in patogeneza infectiei acute cu hepatita virala A, B si C.
Glutationul redus (GSH) este un important antioxidant/
reductant endogen, iar toate virusurile hepatitice, prin
deteriorarea ficatului, pot promova stresul oxidativ sistemic.

Glutationul este mecanismul intracelular principal, care
protejeazd impotriva stresului oxidativ in timpul infectiei cu
virusurile hepatitelor virale B si C [3].

In privinta stresului oxidativ in infectia cu VHE, un studiu
efectuat de Bhatnagar et al. (2016) a evaluat nivelul de GSH
la pacientele insdrcinate infectate cu VHE, concluziondnd
cad infectia cu VHE agraveaza stresul oxidativ in timpul
sarcinii. Acest studiu arata, de asemenea, ci GSH ar putea
juca un rol important in medierea unei serii de evenimente
in timpul sarcinii. La randul sau, scaderea GSH poate creste
susceptibilitatea la un rezultat nefavorabil in infectia cu VHE
in timpul sarcinii [44].

Labrique et al. (2012) au aritat ca anumiti factori cum ar
fi: starea nutritionald, deficientele de micronutrienti si lipsa
acidului folic, pot afecta si ei rdspunsul imun la infectia cu
VHE la femeile insércinate [45]. Pe de altd parte, Kmush
et al. [46] in studiul lor concluzioneazd cd deficientele de
micronutrienti, cauzate de o dietd inadecvata, si o povard
mare a bolilor infectioase pot duce la compromiterea
imunitatii si la exprimarea dereglata a citokininelor. Aceastd
dereglare, la randul sdu, poate duce la disfunctia sistemului
imunitar, crescand astfel riscul de infectie cu VHE [46].

Astfel, factorii externi si genetici pot influenta
varijabilitatea sistemului imunitar in timpul sarcinii, acest
aspect putand contribui la disparitatile regionale in ceea ce
priveste incidenta hepatitei virale E si severitatea acesteia in
timpul gestatiei [37].

De asemenea, s-a constatat cd infectia cu VHE poate
actiona ca un catalizator pentru coagulopatie, sporind riscul
de hemoragie postpartum, ceea ce contribuie la cresterea
morbiditatii si mortalitatii materne in randul femeilor
infectate cu acest virus.

Puri et al. (2011) au realizat un studiu in New Delhi cu
cazuri si controale de femei insarcinate in al treilea trimestru,
cu hepatita virala E acutd si coagulopatie, comparand
pe cele care au suferit hemoragie postpartum cu femeile
care nu au suferit. Femeile cu hemoragie postpartum
aveau o probabilitate de 5 ori mai mare sa fi experimentat
encefalopatie hepaticd, decat cele fara hemoragie postpartum,
si erau si de 20 de ori mai susceptibile si fi suferit hemoragie
gastrointestinald. In plus, s-a observat cd o treime din femeile
internate in spital cu infectii acute cu VHE au avut hemoragie
postpartum [47].

Geng et al. (2013) au studiat mecanismele posibile prin
care infectia cu VHE poate contribui la dereglarea coagularii
si au sugerat cd scaderea productiei de fibrinogen poate
induce hemostaza, cauzind ulterior epuizarea factorilor de
coagulare [48].

Desi dovezile, care indicd rate ridicate de morbiditate
si mortalitate fetald si maternd, cauzate de VHE, decesele
asociate cu HVE la femeile insdrcinate, in special in absenta
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icterului, s-ar putea sd nu fie identificate si, prin urmare,
sd nu fie inregistrate ca atare. Astfel, un studiu realizat in
Bangladesh de Gurley et al. a raportat o rata de prevalentd
mai mare decat era de asteptat (9,8% pana la 25%) de icter si/
sau hepatitd acuta la femeile decedate in timpul sarcinii [49].

Diagnostic

Diagnosticul de laborator precis al hepatitei virale E in
sarcind, urmeazd aceleasi reguli ca in populatia generald.
Se bazeazd pe teste directe, in principal detectarea ARN-
ului VHE, folosind reactia de polimerizare in lant (PCR) in
probe de sange sau fecale, si teste indirecte, care detecteaza
anticorpii anti-HEV IgG si anti-HEV IgM prin ELISA in
sange [50].

Teste directe

Prezenta ARN-ului VHE in probele de sange sau fecale
confirma diagnosticul de hepatita virald E. Viremia este,
in general, tranzitorie in hepatita acutd. Apare in timpul
perioadei de incubatie si dureazd de la 18 la 21 zile dupd
debutul simptomelor (figura 7). Virusul hepatitei E poate fi
detectat mai devreme in scaun [51].

Pentru detectarea si cuantificarea ARN VHE prin PCR
in anul 2012 Organizatia Mondiald a Sénatatii a stabilit un
standard international, care include o tulpind de VHE G3a
cu o unitate de 250 000 UI/ml [52].

Datoritd perioadei scurte de viremie, un rezultat negativ
la PCR nu exclude infectia cu VHE. Reactia de polimerizare
in lant are un rol critic in cazurile de imunodepresie, cind
anti-HEV IgM este negativ sau seroconversia nu poate fi
observata in cazuri foarte suspecte. De asemenea, utilizarea
sa este recomandata pentru monitorizarea terapiei si pentru
identificarea genotipului VHE [51].

Recent, a fost dezvoltati o metoda indirecta ELISA
pentru detectarea antigenului VHE. Antigenul VHE apare
in sdnge simultan cu ARN VHE, dar scade rapid odaté cu
seroconversia (figura 7). Acest test ar putea fi utilizat in
zonele in care tehnologia PCR nu este disponibild, dar,
deocamdatd, detectarea ARN VHE nu poate fi inlocuitd din
cauza sensibilitdtii mai scizute a metodei ELISA [53].

Teste indirecte

Metoda de selectie pentru detectarea anti-HEV IgG si
anti-HEV IgM este ELISA (Enzyme-Linked Immunosorbent

ARN VHE in ser
ARN VHE in scaun

IgM anti-HEV

Faza acuta

Assay), care include antigene ale proteinei de capsida virala
(ORF2) si unele dintre testele, din proteina ORF3. Ambele
tipuri de anticorpi sunt prezente in faza acutd a bolii, iar [gM
poate persista timp de pani la 4 si chiar pana la 5 luni (figura
7). Prezenta anti-HEV IgM confirma diagnosticul de infectie
acutd sau recentd. Anti-HEV IgG apare, de asemenea, la scurt
timp dupa aparitia simptomelor clinice, dar poate fi detectata
in sdnge timp de pana la 14 ani [53].

O problemd controversata este performanta testelor
ELISA disponibile comercial in prezent pentru detectarea
anticorpilor anti-HEV. Desi majoritatea dintre ele pot
diagnostica cu exactitate hepatita virald E, sensibilitatea
variazd intre 50% si 100% [50]. Acest interval larg poate fi
legat de antigenele derivate din genotipurile VHE incluse in
test, unele dintre ele neputand detecta anticorpi impotriva
altor genotipuri. Tehnologia de immunobloting a fost
traditional efectuata pe esantioanele pozitive ELISA ca test
de confirmare. Cu toate acestea, este considerati nesigurad si
nu se mai recomanda utilizarea ei in acest sens [54].

Teste rapide

In ultimii ani, au fost dezvoltate citeva teste rapide pentru
detectarea anti-HEV IgM. Rezultatele sunt obtinute in mai
putin de 60 de minute si nu este necesar echipament sau
experientd. In ciuda numarului inca scizut de studii, aceste
teste aratd o concordanta foarte buni cu testele ELISA clasice
si sensibilitatea lor este comparabild cu cea a PCR-ului. Unele
din dezavantajele lor constau ca se bazeaza pe antigene ale
G1si G2 [54].

Aldptarea

Alaptarea este considerata sigura la femeile asimptomatice
infectate cu VHE, in ciuda prezentei anticorpilor anti-
HEV si a ARN-ului VHE in colostru. Cu toate acestea, este
consideratd nesigurd dacd mama are boala hepaticd acutd sau
o incérciturd virald crescutd. In aceste cazuri, se recomanda
hrénirea cu formule, deoarece exista posibilitatea transmiterii
prin supt din laptele matern infectat sau prin leziunile de pe
mamelon [26, 55].

Tratament
O problemad aparte o ridicé optiunile de tratament pentru
femeile insircinate, care fac hepatita virald E acutd, mai

Convalescenta

lgG anti-HEV

IgA anti-HEV

I I [ I I I I
0 1 2 3 4 5 6

I
7

I I I I [ I
8 9 10 N 12 13

Saptamani dupa infectare

Figura 7. Evolutia evenimentelor in timpul infectiei acute cu VHE [53]



28

Nr. 1(90),2024 - sh7s

ales in forma severa sau cu insuficientd hepaticd, in aceste
cazuri optiunile de tratament ale hepatitei E acute sunt
mult mai limitate. Deoarece tratamentul cu ribavirind a fost
contraindicat la gravide din cauza potentialului teratogen
asupra fatului.

Pand in prezent nu s-a demonstrat eficacitatea ribavirinei
in tratamentul pacientelor gravide cu hepatita severd. Cu toate
acestea, Sinclair etal. (2017) auraportatabsenta teratogenitatii
in tratamentul cu ribavirina la pacientele gravide infectate cu
virusul hepatitei C si expuse direct sau indirect la ribavirin.
Aceastd descoperire poate fi partial explicatd prin absenta
efectelor teratogene ale ribavirinei in ultimul trimestru de
sarcind, datoritd finalizarii organogenezei in primul trimestru
de sarcind. Prin urmare, ribavirina poate fi sugeratd pentru
pacientele gravide infectate cu VHE in ultimul trimestru de
sarcind in functie de caz, tinind cont de rata foarte mare de
mortalitate (aproape 20%) asociata infectiei cu VHE in acea
perioada [56].

Ca alternativd, se poate aplica o monitorizare atentd
a testelor de functie hepaticd si ingrijire de suport in
tratamentul pacientelor gravide infectate cu VHE genotip
1 sau VHE genotip 2. Transplantul hepatic timpuriu ar
trebui luat in considerare la pacientii indicati. Cu toate
acestea, intreruperea sarcinii dupd indicatii medicale cu scop
terapeutic nu poate fi recomandat pe baza literaturii actuale
[57].

Prevenire

Existadoudelemente cheie pentrurealizareauneipreveniri
de succes: vaccinarea si masurile sanitare. In prezent, in tara
noastrd, vaccinarea comerciald impotriva hepatitei virale E
nu este disponibila. Totusi, un vaccin impotriva hepatitei
virale E, care utilizeazd proteina de capsidd recombinanta, a
demonstrat in studiile clinice de fazd a doua si a treia, ca este
sigur si eficient in populatia adultd generald [58, 59].

Vaccinul recombinant impotriva hepatitei virale E,
primul de acest fel, a fost aprobat in China in decembrie
2011 sub numele de Hecolin®. Acest vaccin a fost evaluat la
femeile insdrcinate intr-un studiu clinic de fazi 3, in care au
fost incluse 37 de femei in grupul Hecolin si 31 de femei in
grupul placebo, care au primit in mod inadvertent vaccinul
in timpul sarcinii. Vaccinul s-a dovedit a fi bine tolerat de
citre femeile insdrcinate, cu rate de evenimente adverse
similare cu cele observate la femeile neinsircinate, cu care au
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fost comparate. Din cele 37 de femei insdrcinate din grupul
Hecolin si 14 din grupul placebo activ au optat pentru avort
voluntar. Au existat 18 si 17 nasteri vii in grupurile Hecolin
si control activ, respectiv. Greutatea, lungimea corporald si
varsta gestationald a bebelusilor au fost comparabile in cele 2
grupuri. Cu toate acestea, dimensiunea esantionului general
a fost prea mica pentru a permite o declaratie concluziva cu
privire la siguranta Hecolinului in rdndul femeilor insdrcinate
si a bebelusilor lor [60].

Pe de altd parte, sunt dezvoltate si alte vaccinuri, iar pentru
aceasta se efectueazd studii pe animale. Un studiu recent,
realizat de Josh et al. (2015), a evaluat un vaccin, care continea
proteina epitopului neutralizant recombinant incapsulatd
in liposom, la soareci gestanti. Dupd administrarea unei
singure doze la soareci in ziua 7 a sarcinii, s-a concluzionat
cd vaccinul a fost sigur si foarte imunogenic [61].

Tindnd cont de vulnerabilitatea deosebitd a femeilor
insdrcinate infectate cu VHE, se impune realizarea de studii
suplimentare pentru evaluarea sigurantei vaccinurilor
destinate utilizarii in tarile endemice.

Prin prisma masurilor sanitare de prevenire, se recomandd
ca femeile insdrcinate (si nu numai), care célitoresc in tari
endemice pentru VHE, si respecte cu strictete precautiile
legate de alimentatie si apa. Acestea includ consumul exclusiv
de apa imbuteliatd, evitarea utilizdrii cuburilor de gheata in
bauturi, precum si evitarea consumului de fructe si legume
necuratate. Este recomandat sa se spele cu atentie méinile,
fructele si legumele cu apd potabila inainte de consum. De
asemenea, ar trebui evitat consumul de carne prelucratd
insuficient termic, provenitd de la animale precum porci,
mistreti sau cerbi [50].

Concluzie

Hepatita virald E reprezintd o preocupare semnificativd
pentru femeile insdrcinate, avand potentialul de a cauza
complicatii grave atat pentru mama, cit si pentru fat si nou-
ndscut. Desi, infectia cu VHE in timpul sarcinii poate duce
la consecinte severe, incd existd lacune in ceea ce priveste
diagnosticul, tratamentul si prevenirea acestei afectiuni
in randul femeilor insircinate. Studiile suplimentare sunt
necesare pentru a intelege mai bine impactul infectiei cu
VHE in timpul sarcinii si pentru a dezvolta strategii eficiente
de gestionare si prevenire a acesteia in populatia vulnerabila.
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Rezumat

Obiective. Scopul lucrdrii prezente consta in studierea mecanismelor de dezvoltare a fibrinogenezei si posibilitatile actuale de reversibilitate
ale cirozei hepatice determinatd de etiologie virald.

Material si metode. A fost efectuatd o cautare in baza de date electronice PubMed, fiind luate in considerare articolele relevante, publicate
in ultimii 13 ani. Termenii de cdutare utilizati (in limba englezd) au fost: ,recompensation of cirrhosis”, ,reversal of fibrosis”, , fibrinogenesis”.
Rezultate. Hepatopatiile virale cu leziuni persistente in timp pot conduce la dezvoltarea fibrozei hepatice care, ulterior, poate culmina cu
ciroza. Mecanismele fiziopatologice ale acestor procese poseda cdi de semnalizare comune prin stimularea celulelor stelate hepatice in formele
lor active, cu acumularea de colagen si alte componente ale matricei extracelulare. Ca proces final al acumuldrii are loc distrugerea structurilor
hepatice cu scaderea functiei hepatice. Avalansa de informatii noi furnizeaza dovezi ale reversibilitatii fibrozei hepatice. Actualmente,
conceptul de recompensare a cirozei hepatice implica un vadit interes pentru mecanismele care stau la baza fibrozei hepatice si a reversiei
acesteia, care pot fi utilizate ca potentiale tinte de tratament pentru inhibarea fibrozei, dar datele de cercetare continua sa fie limitate.
Controverse inca exista in ceea ce priveste timpul de evaluare, indicatorii de evaluare, factorii de influentd si prognosticul pe termen lung al
recompensarii.

Concluzii. Recompensarea cirozei hepatice virale reprezinta o realitate. Multitudinea de date indica faptul ca fibroza hepaticd este un proces
dinamic cu capacitate de recuperare si remodelare.

Cuvinte cheie: recompensarea cirozei, reversibilitatea fibrozei, fibrinogeneza

Summary

Objectives. The purpose of the present paper is to study the mechanisms of development of fibrinogenesis and the current possibilities of
reversibility of liver cirrhosis determined by viral causes.

Materials and methods. A structured search was performed in the PubMed electronic database, taking into account relevant articles,
published in the last 13 years. The English terms used in search were: "recompensation of chirrosis”, “reversal”, “fibrinogenesis”.

Results. Viral hepatopathies with persistent lesions over time can lead to the development of liver fibrosis which can later culminate in
cirrhosis. The pathophysiological mechanisms of these processes possess common signaling pathways by stimulating hepatic stellate cells in
their active forms, with the accumulation of collagen and other components of the extracellular matrix. As the final process of accumulation
occurs, the liver structures are destroyed with a decrease in liver function. The avalanche of information provides evidence of the reversibility
of liver fibrosis. Currently, the reward concept of liver cirrhosis implies a clear interest in the mechanisms underlying liver fibrosis and its
reversal, which can be used as potential treatment targets to inhibit fibrosis, but research data continue to be limited. Controversy still exists
regarding the timing of evaluation, evaluation indicators, influencing factors, and long-term prognosis of reward.

Conclusions. Reversal of viral liver cirrhosis is a reality. The multitude of data indicates that liver fibrosis is a dynamic process with a capacity
for recovery and remodeling.

Keywords: recompensation of cirrhosis, reversibility of fibrosis, fibrinogenesis

Introducere

Ciroza hepatici este consecinta afectdrii cronice a ficatu-
lui prin inflamatie, necrozd parenchimatoasa, fibro/angio-
genezd si modificari vasculare progresive. Odatd stabilita,
ciroza se caracterizeazd initial prin absenta simptomelor
clinice si calitate acceptabild a vietii pana la aparitia uneia
sau mai multor manifestari clinice ale acesteia. Din descrie-
rile foarte timpurii ale evolutiei naturale a cirozei, boala a
fost numitd compensati in absenta simptomelor si decom-

pensata in prezenta acestora [1, 2]. Din punct de vedere
clinic, unii pacienti cu cirozd decompensatd demonstreazd
imbunétatiri semnificative ale functiei hepatice si o reducere
a complicatiilor legate de hipertensiunea portald ca rezultat
al terapiilor etiologice eficiente. Pacientii fiind stabili pentru
o lunga perioada de timp, fard a dezvolta sindroame clinice,
cum ar fi ascita, sangerdri din varice esofagiene si gastrice, cit
si encefalopatie hepatici, stare consideratd - o ,,compensare”
a cirozei decompensate [3].
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Materiale si Metode

A fost efectuatd o cdutare a lucririlor stiintifice publicate
incepand cu anul 2011 in baza electronica de date MEDLINE
folosind motorul de cautare PubMed si HINARI (Health
Internet Work Acces to Research Initiative) — program
Research4Life, fiind selectate articole in text integral,
oferite de aceste platforme. Termenii de cautare utilizati
(in limba englezd) au fost: ,cirrhosis”, ,,recompensation of
decompensated cirrhosis’, ,virus suppression’, ,,reversal of
fibrosis” Au fost selectate articole originale, meta-analize,
reviuri sistematice, precum si capitole din carti. Nu au fost
stabilite limite de limba, dar au fost prioritizate articolele
in limba engleza. Aditional, a fost studiata bibliografia
articolelor selectate, cu scopul de a gési alte articole relevante
la aceastd temd. Au fost incluse lucriri stiintifice care se
adreseazd mecanismului de dezvoltare a fibrozei, modalitatea
posibild de a o influenta, caracterul bidirectional al fibrozei si
noul termen-concept in medicina - recompensarea cirozei.

Rezultate si Discutii

Dupa procesarea informatiei din bazele de date PubMed
si HINARI, conform criteriilor de cautare, au fost selectate
45 de surse relevante, care au fost considerate reprezentative
pentru materialul publicat la tema acestui articol de sinteza.
Publicatiile, continutul cdrora nu reflectau subiectul abordat
in articolul dat, desi au fost alese de programul de ciutare,
precum si articolele care nu au fost accesibile pentru
vizionarea liberd, inclusiv in cadrul bibliotecii Universitatii
de Stat de Medicind si Farmacie "Nicolae Testemitanu" si
prin baza de date HINARI, au fost excluse din lista.

Anual, pana la 4% din pacientii determinati cu cirozd
hepatica pot dezvolta in continuare decompensare, cu
prezenta de ascitd, encefalopatie hepaticd sau hemoragie vari-
ceald, ducind la rate crescute de admiteri in spital, scaderea
severd a calitatii vietii, rate mai mari de transplant hepatic,
carcinom hepatocelular (HCC), mortalitate, si un prognostic
mult rezervat [1]. Terapia antivirald existentd la moment
poate suprima replicarea virusului hepatitei B (VHB) si D
(VHD), poate rezolva infectia cu virusul hepatic C (VHC),
astfel imbunétitind functia hepatici la pacientii cu cirozd
decompensatd si, ca rezultat, poate induce recompensare
la unii pacienti, implicand si o schimbare in calitatea vietii
acestora, prelungind timpul de supravietuire, reducind
povara bolilor legate de VHB, VHD si VHC [4, 5, 6].

Definitia recompensirii cirozei hepatice. Decompen-
sarea cirozei marcheazi punctul in care ficatul nu mai
este capabil sa functioneze normal (simptomele devin
evidente). Ultimii ani s-a propus ideea recompensarii pentru
persoanele care pot experimenta o imbunatatire a functiei
hepatice daca este abordata cauza de baza a bolii hepatice (de
exemplu, antivirale pentru ciroza virald, imunosupresoare in
bolile autoimune etc.) [3, 6, 7]. Cu toate acestea, definitiile si
criteriile explicite pentru recompensare nu au fost validate
decat la cea mai recenta publicare a consensului BAVENO
VII, care a sustinut o definitie consensuala a recompensarii:
regresia, cel putin partiald, a modificdrilor structurale si
functionale ale cirozei dupa indepartarea etiologiei cirozei.

Medica
Tabelul 1

Criterii de recompensare a cirozei hepatice BAVENO VI

1 | Indepartarea/suprimarea/vindecarea etiologiei primare

2 | Rezolutia ascitei (fara diuretice)
Rezolutia encefalopatie (fara Lactuloza/Rifaximind)
Absenta hemoragiei variceale recurente (timp de cel putin 12 luni)

3 | Imbunatatirea stabild a testelor functiei hepatice
- albumind

- raportul international normalizat (INR)

- bilirubind

(riteriile Baveno VII prezentate mai sus, in tabelul nr. 1, necesitd indeplinirea
tuturor celor trei elemente pentru stabilirea stdrii de recompensare [6, 7].

Prin prisma articolelor publicate recent, procesul de
recompensare a cirozei decompensate are la baza o capacitate
hepaticd prezervatd cu posibilititi de a indeplini activitétile
zilnice ca rezultat a unui tratament activ, etiologic, in absenta
complicatiilor legate de decompensare. Astfel ca boala
hepatica nu manifestd evolutie progresivd, conform indicilor
clinici si de laborator, dar nu este bine definit criteriul
temporal, respectiv durata de timp in mentinerea starii de
recompensare [3].

Pentru a intelege posibila evolutie a cirozei, anterior
numitd proces pasiv, ireversibil, trebuie sd privim fibrogeneza
prin prisma fiziopatologiei si mecanismelor moleculare de
dezvoltare, ulterior interpretind si posibilii factori implicati
in procesul de regresie si aspectul dinamic al acestuia.

In interiorul mecanismelor celulare si moleculare de
la baza fibrozei hepatice si regresiei acesteia. Interesul
marcat al stiintei medicale in stoparea progresiei fibrozei
hepatice in contextul cresterii morbidittii si mortalitétii prin
hepatopatii virale, a condus la acumularea de dovezi care
semnificativ subliniaza capacitatea ficatului de regenerare -
legendar efectul Prometeu, gradul de regresie si restabilire
al fibrozei cétre arhitecturd normald, fenomen demonstrativ
mai evident decét in alte tesuturi, chiar si in curs de boala
hepaticd avansatd. Anterior procesul de fibrogenezd era
considerat un fenomen doar cu potential strict progresiv,
dar, in studiile clinice din ultimele decenii, la indepartarea
agentului etiologic sau suprimarea acestuia, marcim era
bidirectionalitatii [7, 8]. Intelegerea mecanici a procesului de
elastozare, oferd informatii despre mecanismele moleculare
care stau la baza regresiei fibrozei hepatice. Postulatele
rezolutiei fibrozei pot fi recapitulate in: suprimarea sau
rezolvarea agentului cauzal ce a indusleziuni hepatice cronice;
eliminarea sau inactivarea miofibroblastelor; inactivarea
raspunsului inflamator si inducerea ciilor antiinflamatorii;
degradarea matricei extracelulare (ECM) [8-11] .

Hepatopatiile cu evolutie cronica impun existenta unei
leziuni celulare continue in prezenta unei reactii inflamatorii,
ca consecintd cu activarea celulelor stelate hepatice (HSC) si
depunerea crescuta a ECM, fenomen cunoscut ca fibroza
hepatica, in continuare explicat ca fibrogeneza sau elastozare.
Elastozarea hepaticd (depunerea de colagen nedegradabil),
de obicei apare in stadiul final al bolii, in evolutia spre cirozi
cu alterdri ale arhitecturii parenchimatoase si vasculare in
prezenta nodulilor regenerativi. Eliminarea sau blocarea
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HSC activate si degradarea ECM, in prezenta metamorfozei
mediului inflamator poate marca reversibilitatea fibrozei,
chiar si intr-un stadiu tardiv. Ultimii ani intens se aplicd
tratamentele etiologice antivirale, incurajate de ghidurile
Internationale EASL - Asociatia Europeana de studiu a
Ficatului, APASL - Asociatia Pacifico-Atlanticd de studiu
a ficatului, AASLD - Asociatia Americand de studiu a
ficatului, chiar si in faze avansate ale bolii, acest fapt a
permis o perspectiva mai bund privind studiul procesului de
elastozare, cu implicarea unui numar mare de studii clinice
care vizeazd mecanismele formatoare ale fibrozei, capacititile
de remodelare hepatice si posibilititile de reducere a
gradului de fibroza (exemplu de la F4 la F3 sau chiar F2).
In ultimele decenii de cercetare experimentald intensivi
a devenit evident faptul cd fibrogeneza este un proces care
necesitd interactiunea mai multor tipuri de celule care sunt
declansate de un spectru larg de citokine, chemokine si
mediatori nonpeptidici incluzand specii reactive de oxigen
(ROS), lipide mediatorii si hormoni. Hepatocitele, HSC
activate, celulele endoteliale si imune, in special macrofagele,
coopereazd atat la stabilirea cat si la rezolvarea fibrozei
hepatice [8, 13, 14]. Astfel, stiinta ne bucurd cu progresele,
si dezbate mitul existent anterior cd ciroza hepaticd nu se
trateazd, iar reversibilitatea fibrozei hepatice se transformd
de la fictiune la realitate [11, 12].

Fibroza hepaticd este definitd de un grup de experti
ai Organizatiei Mondiale a Sanatatii incepind cu 1978 ca
prezenta excesului de colagen in tesutul hepatic, datoritd
formarii excesive ale fibrelor noi. Caracterul sau progresiv
este legat de modificdrile arhitecturale ale ficatului, prin
cresterea rigiditatii favorizdnd hipertensiunea portala,
avansind spre ciroza hepaticd si oferd un micromediu care
predispune la cancer hepatic. Acest proces este calea finald
comuna a leziunilor hepatice cronice, odatd avansatd induce
insuficienta functionald asociata si dezvoltarea complicatiilor
care pun viata in pericol [8]. Cu toate acestea, fibroza hepatici
a fost subestimata si putin cercetatd pana in anii 1980, cAnd
celulele stelate hepatice, anterior privite ca lipocite, au fost
identificate ca celule principale producitoare de colagen in
ficat. Odati cu trecerea timpului, mai multe pozitii interesate
in domeniu oferd o claritate in intreaga complexitate a
procesului. Fibrogeneza este initiata de activarea HSC, care
este celula efectoare primara care orchestreaza depunerea
ECM in structura ficatului. HSC sunt localizate in spatiul
perisinusoidal dintre sinusoide si hepatocite, cunoscut
sub numele de spatiul Disse [14, 15]. HSC-urile activeaza
raspunsul imun prin secretia de citokine, chemokine si
prin interactiuni cu celulele imune. Activarea HSC poate fi
provocatd de o serie de factori inflamatori cronici ai ficatului,
specii reactive de oxigen si citokine. HSC-urile activate
sunt transformate in miofibroblaste, care au proprietiti
profibrogene; ele secretd factor de crestere transformator
B, a actind musculard neteda si colagen de tip I [13, 15].
Mecanismele fiziopatologice care contribuie la instalarea,
progresia fibrozei hepatice sunt determinate de prezenta
inflamatiei hepatice, producerea si activarea ROS, activitatea
citokineticd, implicarea reactiilor imune hepatice, efectul
disbiozei intestinale.

Inflamatia Hepaticd. Inflamatia cronicd este difuzorul
central al fibrogenezei hepatice, prezentd in majoritatea
bolilor hepatice cronice, inclusiv si cele virale [14].
Inflamatia hepatica are ca rezultat activarea HSC prin mai
multi mediatori si cii, indiferent de etiologia sa. Stimularea
paracrina initiala, inclusiv expunerea la corpurile apoptotice
ale hepatocitelor deteriorate, poate, la randul sdu, activa HSC-
urile si le transforma in miofibroblaste. Peroxizii lipidici din
celulele Kupffer conduc la activarea precoce si la modificari
in ECM din jur [13, 15, 16]. Lipopolizaharidul activeazd
semnalizarea receptorului Toll-like 4 in celulele Kupfter,
ceea ce induce activarea factorului nuclear x-amplificator
al lantului usor al celulelor B activate - caii factorului de
reglare a interferonului 3 si la activarea transcriptionald
ulterioard a citokinelor proinflamatorii, cum ar fi factorul de
necrozd tumorald a si interferonul y [15]. Aceastd cale duce
la disfunctia celulelor endoteliale, dereglarea schimbului
de substante dizolvate intre celulele invecinate, modificarea
functiei hepatocitelor si deteriorarea ulterioard a celulelor
non-parenchimatoase.  Intr-un  studiu  experimental,
HSC-urile au ardtat un fenotip mai activ, rate mai mari de
proliferare si sinteza crescutéd de colagen atunci cand au fost
co-cultivate cu celule Kupffer sau hepatocite, in comparatie
cu cultura singulard [14, 17, 18].

Producerea ROS. Speciile de oxigen reactiv eliberate de
celulele Kupffer si hepatocite pot creste stresul oxidativ in
hepatocite, promoveaza apoptoza acestora si stimuleazd in
continuare activarea HSC [15, 16]. ROS sunt generate in
principal prin intermediul lantului de transport de electroni
mitocondriali sau prin activarea citocromului P450,
nicotinamida adenindinucleotid fosfat oxidaza (NADPH),
xantin oxidaza sau prin lezarea mitocondriald. Sinteza de
ROS este influentatd de activitatea NADPH oxidazei in
HSC, macrofage si hepatocite, si de productia de oxid nitric
in celulele Kupffer [14-16, 19]. Din punct de vedere clinic,
existd o inductie puternicd a citocromului P450, care duce
la cresterea ROS si leziuni pericentrale. NADPH oxidaza
mediazd leziunile hepatice si fibroza prin generarea de stres
oxidativ [19].

Citokinele. Citokinele, factorul de crestere derivat
din trombocite si factorul de crestere endotelial, induc
transformarea  HSC-urilor in  miofibroblaste  [10].
Angiotensina II, care este secretatd de HSC, imbunatateste
proliferarea HSC si, la rdndul sdu, contribuie la producerea
de ECM [16]. Receptorul Canabinoid 1 este suprareglat in
miofibroblaste sau HSC activate si creste fibroza hepatica.
In schimb, receptorul Canabinoid 2 de pe aceste celule
demonstreazd un efect antifibrotic. Fenomen in continuare
puternic sugestiv pentru regresia fibrozei. Leptina, care este
un hormon adipogen circulant, promoveazi fibrogeneza
celulelor stelate, imbunitéteste expresia inhibitorului tisular
al metaloproteinazei 1, isi exercitd actiunea prin transductia
semnalului Janus kinazei si suprimd receptorul y activat de
proliferatorul peroxizom. In plus, adipokinele contribuie
si la manifestirile hepatice ale obezititii si fibrogenezei
[14, 20]. Citokinele proinflamatorii functioneaza ca celule
prezentatoare de antigen, in cadrul procesului imun,
producerea acestora fiind asiguratd de HSC-urile activate,
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moduldnd astfel sistemul imun adaptativ. Modularea
activitatii celulelor inflamatorii si fibrogenice are loc printr-
un randament de stimulare reciprocd pentru a amplifica
fibroza. Mecanismul fiziopatologic dovedit stiintific ce
regleaza progresia si regresia fibrozei implica direct si indirect
celulele endoteliale sinusoidale hepatice (LSEC), celulele
Kupfter, hepatocitele, celulele natural killer (NK), celulele
T, monocitele, colangiocitele, celulele ductale, fibroblastele
portale [21]. In cadrul fibrozei perisinusoidale se asociazi o
activare intensa si implicit o proliferare LSEC cu directie de
producere ECM, inclusiv sinteza componentelor membranei
bazale, fibronectina si colagenul interstitial de tip I. Proces
final ce activizeaza HSC cu producere de substante biologic
active care induc vasoconstrictia intrahepatica si promoveaza
hipertensiunea portala in ciroza [20]. Deteriorarea
hepatocitelor, care apare predominant in bolile hepatice, pur
mecanic ca consecintd a stresului oxidativ si endoplasmatic
crescut, activarea lizozomald si deteriorarea mitocondriald,
sunt un declansator puternic pentru elastozare. Celulele
NK induc apoptoza HSC prin producerea de interferon-v,
desi aceasta cale nu poate fi activata in stadiile avansate ale
fibrozei hepatice [13, 14, 17].

Reactia imund in timpul inflamatiei sistemice si influenta
disbiozei intestinale. In timpul inflamatiei sistemice, raspun-
sul imun este initiat atunci cind bacteriile sunt introduse
prin fluxul portal din lumenul intestinal. Modelele mole-
culare asociate patogenului (PAMP) de la organismele bac-
teriene enterice si modelele moleculare asociate leziunilor
(DAMP) care provin din tesutul gazda la leziune stimuleaza
celulele imune innascute. Recunoasterea imuna a bacteriilor,
a PAMP-urilor si ADN-ului bacterian are loc atat local in
tesutul ganglionilor limfatici asociat intestinului cat si in gan-
glionii limfatici mezenterici precum si sistemic. Mai mult,
celulele imune deja activate in ganglionii limfatici asociati
intestinului si mezenterici pot intra in séngele periferic si
pot raspandi rdspunsul inflamator sistemic. DAMP-urile si
particulele sterile, de asemenea eliberate din hepatocitele
necrotice, ar putea contribui, si la declansarea unui raspuns
inflamator si a fibrozei [22, 23].

Remodelarea vasculard. Bazele remodeldrii patologice
vasculare in contextul dezvoltarii fibrozei hepatice sunt bine
cunoscute siacceptate. Fenomenul de reorganizare structurald
si geometricd a ficatului dupa formare de tesut fibros poate
cdpata un caracter reversibil, explicat prin biomarkerii
comuni activati si implicati inclusiv si in degradarea tesutului
cicatriceal. Daca procesul hepatic avansat la un moment
prezinta reversibilitate, ar fi clinic util sd recunoastem acest
moment sau mdcar si identificim determinantii acestui
proces, iar datele histologice arhitecturale de remodelare ne-
ar putea dirija [17, 23, 24].

Consecintele _activdrii HSC. Intr-un mediu patologic
hepatic se initiaza un proces de remodelare a ECM, care,
in continuare, capéta un caracter necontrolabil. HSC-urile,
neutrofilele si macrofagele sunt direct implicate in degradare.
Un alt set de enzime responsabile de degradarea ECM sunt
metaloproteinazele matriceale. Consecinta este evidenta -
depunerea fibrelor mature de colagen in spatiul Disse, cu
generare de tesut conjunctiv [17, 24]. Evolutia si posibilitétile
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actuale ale studiilor experimentale se axeaza tot mai mult
pe incercdrile de neutralizare sau eliminare a HSC-urilor
deja activate prin apoptozd, argument forte pentru activarea
cdilor fibrinolitice, fenomen ce implicé inactivarea, inclusiv
a miofibroblastelor. La un rdspuns viral sustinut in cadrul
hepatopatiilor virale se remarcé disparitia completd a acestor
miofibroblaste. Dar existd incd provocari la aceastd etapa,
inregistrate fiind un set de miofibroblaste ce pot evada din
activarea apoptozei. Implicatii semnificative la etapa datd
poseda si activitatea genelor antiapoptotice [8, 14, 17].

Reversia leziunilor hepatice fibrotice este o realitate actu-
ald dar dependenta de timp. Cu cat mai timpuriu se intervine
cu un tratament etiologic, in absenta retelei matricei reticu-
lare si angiogenezei marcate, se poate inregistra o arhitectura
hepaticd in aspect structural si geometric aproape normald.
Aceasta este consideratd cea mai bund formi de terapie
antifibrotica si faciliteazd reglarea ulterioarda endogend
a vindecarii ranilor. Remodelarea ECM este cruciala in
determinarea reversiei fibrozei si restabilirea, cel putin
partiald, catre o arhitecturd normald, modificari observate
chiar si in fibroza hepaticd avansatd sau ciroza [8-10, 24].

Fibroza regresivi? Recompensarea cirozei reprezintd
o entitate de interes vadit medical, cu potential de termen
aplicat si in practica clinicd. Bedossa si colab. [25] considera
cd tesutul fibros hepatic poate manifesta posibilititi de
degradare. Hepatocitele potinlocuitesutul conjunctiv fibrotic,
iar arhitectura lobulara a ficatului poate valorifica calificativ
de celuld normala. Factorii ce influenteazd reversibilitatea
leziunilor hepatice avansate sunt determinati de durata
injuriei hepatice si fibrozei hepatice (debutul recent al fibrozei
prezintd o probabilitate mai mare de regresie), extensia si
tipul celularitatii tesutului cicatrizant, determinantii genetici,
factorii etiologici, varsta pacientului) [14, 25]. Actualmente
ne confruntdm cu lipsa unor metode fiabile de masurare a
modificdrilor pe termen lung ale fibrozei hepatice, fenomen
cu aplicabilitate clinicd, care ar putea influenta mult tactica
de abordare clinicd a pacientului. Dinamismul marcat al
modificérilor de elastozare hepatica ridicd o dificultate in
aprecierea minutioasd, iar stadiul fibrozei Ishak si sistemul
de notare al cirozei Laennec existente fiind considerate
insuficient informative si depasite ca caracter informational
dinamic [2]. Standardul de aur pentru evaluarea fibrozei
hepatice este/era biopsia hepaticd, insa este o procedurd
invazivd cu un risc semnificativ, desi mic, de complicatii
care amenintd viata. Si totusi, biopsiile reprezintd doar pérti
mici ale ficatului si nu ar putea fi o reprezentare totala. Dar,
lungimea si calibrul sunt importante pentru un examen
histopatologic adecvat. Variabilitatea interobserverului este
o altd limitare potentiald. Aditional la riscurile implicite
nu poate fi procedura ideald pentru evaluarea succesivd
a evolutiei bolii. Ultimele decenii, se da tribut mai mult
metodelor non-invazive de apreciere elastograficd in infec-
tiile virale hepatice cronice, iar necesitatea biopsiilor de
rutind pre- si post-tratament este adesea doar aditionald,
la cerinta individuald. In necesitate de a poseda un sistem
de descriere histologic mai exhaustiv cu posibilitati de
reflectare a dinamismului, se dezvoltd un nou sistem de
stadializare, Clasificarea Beijing, pentru evaluarea probelor
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de biopsie de la pacientii cu hepatita virald cronica. Cea mai
importantd noutate a clasificirii Beijing este ca include nu
numai extinderea fibrozei, ci si calitatea, cu mentiuni de
caracteristici predominant regresive versus progresive (sau
echilibrat nedeterminat) — Scorul P-I-R. Acest scor reflecta
echilibrul morfologic intre caracterul progresiv si regresiv
al fibrozei/cicatricilor. Gradarea activitatii necroinflamatorii
si stadializarea fibrozei sunt simplificate in trei scale de
puncte, predominant progresiv (a), nedeterminat (b) si
predominant regresiv (c), cu reflectarea dinamicii evolutiei.
Modificarile propuse sunt promovate pentru a simplifica
activitatea anatomo-patologica de diagnostic general, de
variabild interobservationald, propunind criterii pentru
distinctie ca fiind mai precise, cu ,,zonele gri” semnificativ
reduse ale sistemelor de stadializare anterioare [27, 38].
Medicina moderna asiatica tot mai mult penetreaza spatiul
hepatopatiilor virale, cu numeroase studii clinice, ghiduri
recent aprobate, care reflectd primar asupra aspectului de
compensare hepatica. Anul 2022 vine cu aprobarea Ghidului
Clinic China pentru Diagnosticul si Tratamentul Cirozei, in
care se regaseste o clasificare a bolii hepatice avansate, clinic
divizatd in patru perioade critice — perioadele compensatorii,
decompensatorii, recompensatorii §i inversarea cirozei.
Criteriile pentru inversarea cirozei fibrotice includ o
diminuare a stadiului fibrozei Ishak cu 21 sau un declin
conform clasificirii P-I-R dupd tratament cu satisfacerea
ambelor criterii [3, 26].

Dovezi clinice de recompensare a cirozei hepatice
conform etiologiei

Astazi savantii privesc ,dincolo de ciroza hepaticd’ si
mizeazd nu pe abordarea pe termen scurt, dar reflecta la
consecintele pe termen lung .

VHB. Infectia cronici cu virusul hepatic B (VHB) este
o entitate frecvent intalnitd in practica clinica hepatologica,
cazurile mondiale raportate de citre Organizatia Mondiald
a Sanatatii fiind de peste 240 de milioane de persoane. Din
aceste cazuri, o micd parte dezvoltd cirozd compensata in
fiecare an, in lipsa tratamentului eficient [1]. Activitatea
fibrogenica a VHB se argumenteaza prin activitatea sa virala,
cu inducere de leziuni hepatice constante imun-induse,
oferind ca raspuns regenerarea continui a tesutului hepatic,
dar dezorganizatd. Mai multi factori de risc pentru progresia
fibrozei hepatice la pacientii cu VHB au fost cercetati, cum
ar fi sexul masculin, vérsta inaintata, consumul de alcool,
nivelurile ridicate de alaninaminotransferazi, nivelul ADN
VHB, asocierea cu VHC sau VHD. De asemenea, prezenta
HBeAg este cunoscutd ca potential de avansare a fibrozei
hepatice. In prezent, existd date clinice putine privind
recompensarea cirozei decompensate indusa de VHB.
Tratamentul antiviral existent de moment demonstreazd
ameliorare clinica si a indicilor de laborator, ca consecinta
cu imbunitdtirea functiei hepatice [3, 4, 28]. Eficacitatea
terapiei antivirale, cat si dezvoltarea unor molecule noi de
terapie, este un punct fierbinte in hepatologia actuala, drept
dovadi servesc miile de studii stiintifice care se implicéd in
ciroza hepatica virala. Pentru a vorbi intr-o limba comuna,
severitatea cirozei hepatice, continua sd se aprecieze con-

form scorurilor MELD si Child-Pugh-Turcotte (CPT) [4, 28-
30] sau a incidentei HCC, transplantului hepatic si mortali-
tatii asociate complicatiilor acesteia. Unii pacienti pot fi
recompensati pentru ciroza, drept dovada scorurile MELD si
CPT sunt in descrestere dupd o terapie antivirala eficienta [3].

In pofida controlului replicirii VHB pacientii cu cirozi
continud prezinta un risc variabil de a dezvolta HCC. In
studiul publicat de Zhao si colab. se identifica faptul ca 30-
70% dintre pacienti au scoruri CPT semnificativ in regresie
ca valoare, argument in favoarea recompensarii in supresia
virald continud. Dar, in lipsa dovezilor histopatologice
anterioare, cat si dupd terapie antivirala, nu se identificd
mecanisme clare [4].

Cunostinte primare despre terapia antivirala in hepatita
indusd de VHB dateazéd din anii 1980 prin inregistrarea si
utilizarea interferonului (IFN). In studiile clinice prezentate
urmaitoarele decade, se demonstreaza cd terapia cu Peg-
Interferon reduce progresia fibrozei la pacientii cu VHB
forma HbeAg pozitivd, in special pentru cei care sustin
seroconversia antiHBe, precum si la pacientii antiHBe
pozitivi cu un raspuns virusologic/biochimic sustinut [31,
32]. In baza celor mentionate mai sus, s-a initiat un studiu
experimental in vitro, ce argumenteaza ca terapia cu IFN-a
poseda activitate fibrinoliticd prin inhibarea productiei de
TGF-B, reducerea activarii HSC si stimularea apoptozei HSC-
urilor [32, 33]. Efectul de remodelare in fibroza hepaticd
cercetat in studiul Friedman si colab., evidentiaza cd IFN-y
exercitd functia fibrinoliticd in hepatocite prin fosforilarea
STAT-1, cu afectarea semnalizarii TGF-p [33]. Si nu doar
terapia antivirald in format injectabil prezintd interes, dar si
administrarea de analogi nucleozidici orali tot mai frecvent
utilizatd in hepatologie ne oferd dovezi de ameliorare a
fibrozei hepatice si incetinire a ritmului de progresie a bolii.
Utilizarea Lamivudinei in acelasi studiu initiat de Friedman,
cu o durata de 3 ani, cu evaluare ulterioard in dinamicd a
lamelelor histologice obtinute prin biopsie hepaticd, indica
clar inversarea cirozei la opt din unsprezece pacienti (73%)
[33, 34]. Studiile publicate nu s-au limitat doar la terapiile
cu IFN, Lamivudind. O alta moleculd de interes a fost
Entecavirul, pe larg utilizat actual atat in hepatite, cat si in
cadrul cirozei hepatice compensate, ca inhibitor mai potent
al replicdrii virale. Ca argument al potentei, in utilizarea
pe termen lung, acesta atestd imbundtatiri semnificative
histologice [3, 4, 28, 30, 34]. in hepatologia americana inca
din anul 2017 se insisté pe terapia antivirald de durata, anual
de la initiere fiind apreciata dinamica clinici, de laborator,
histologica prin teste non-invazive, evidentiind scoruri mai
mici cu >2 puncte ale pacientilor cu ciroza decompensata
(scor CPT initial de >7 puncte) 3, 4]. Ideal ar fi existenta unui
parametru standard, cuprinzitor de evaluare a functionalitatii
hepatice, care ar servi la identificarea timpurie a pacientilor
cu ,,avantaj de compensare”. In asteptarea unor indici noi , de
utilitate actuala rdmane scorul CPT, cu potential de integrare
a aspectelor de functie si complicatii, iar aplicarea poate
servi si in scop de monitorizare. Pe langd terapia antivirala,
transplantul de celule, terapia anti-fibroza hepaticd si terapia
imunomodulatoare, sunt subiecte fierbinti de cercetare in
tratamentul cirozei decompensate [33, 35].
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Unul din cele mai mari studii clinice cu accent pe
recompensare hepatica a cuprins mai mult de 3950 pacienti
cu cirozd decompensatd, conform Xiaomei Xu si colab. [27]
cca 14% din pacienti au prezentat recompensare si 96%
cu decompensare acutd (1158 hemoragie variceald, 1715
infectie bacteriana, 104 encefalopatie hepatica, 423 ascitd).
Concordant cu analizele statistice prezentate in studiu, un
relevant indicator de recompensare a fost nivelul de albumind
serica (valoare normald consideratd > 40g/L). Din indicii
ulteriori inclusi care au prezentat semnificatie clinicd au
fost selectati proteinele totale serice, nivelul hemoglobinei,
procentul de bazofile, alanin aminotransferaza, raportul
neutrofile-limfocite (NLR) si prezenta diabetului zaharat
ca potential factor metabolic existent care poate influenta
evolutia bolii de bazi. In dinamici, acesti indici au fost
evaluati prin curba ROC, cu rata de specificitate (86,9%)
si sensibilitate semnificativ statistici (92,6%). Acuratetea
modelului a fost de 0,92 (0,91-0,93). Cercetitorii propun
acesti indicatori drept variabile simple ce pot facilita procesul
complex terapeutic, ca un supliment pentru clinicieni in a
incuraja pacientii cu cirozd decompensata si recompenseze.
Nivelul hemoglobinei poate servi drept predictor al evolutiei
cirozei hepatice. Astfel ca un pacient cirotic anemic, cu o
valoare sub 108 g/1, poate prezenta un prognostic mult rezer-
vat in ciroza ambulatorie, cu risc de dezvoltare a posibilelor
complicatii ca ACLF (insuficienta hepaticd acutd pe fundal
de cronicd), HCC, mortalitate. Mecanismul poate fi explicat
prin influenta anemiei asupra disfunctiei discirculatorii, ca
consecinta a stirii hipotensive si tahicardice. Astfel cd se
insista pe corijarea anemiei la un pacient cirotic, obiectiv
care serveste ca targhet. O complicatie frecvent intalnita la
pacientii respectivi sunt infectiile, care implicé in continuare
risc de decompensare acuti, deces. Fiziopatologic explicat
prin alterarea rdspunsului inflamator sistemic. Un obiectiv
important si imperativ in terapie ar fi prevenirea infectiilor
fie de novo, fie recurente. Raportul neutrofile-limfocite
regasit in hemoleucograma de rutina utilizata ambulator,
este componentd variabild a inflamatiei sistemice, si ar
reprezenta un factor predictiv pentru decompensare. Un
NLR egal sau mai mare de cinci, este mai probabil si fie
clasificat ca cirozi hepatica acuta decompensati [27, 39]. In
altd ordine de idei, ca tinta terapeuticd, celulele stem au fost
propuse ca o alternativd la transplantul de celule hepatice.
Ideea in sine fiind atractivd pentru comunitatea stiintifica,
datorita disponibilitatii lor ridicate, calitatii celulare bune si
posibilitatii de a le utiliza in transplantul de celule autologe.
Tratamentul de inhibare a fibrozei hepatice este, de asemenea,
un punct central al tratamentului cirozei. Celulele stelate
hepatice raman veriga centrald a fibrozei hepatice, urmarita
in posibilitatile terapeutice progresive [35].

VHC. Eliminarea virusului hepatic C (VHC) este un
obiectiv major care poate fi atins cu terapia antivirald orald
(DAA) - antivirale cu actiune directd, indiferent de stadiul
bolii hepatice. Pacientii care obtin vindecare virusologica
cu raspuns virusologic sustinut (RVS) au rezultate mai
bune si evolutie clinicd mai satisficitoare decat cei care nu
au RVS, indiferent de evolutie. Beneficiul hepatic suprem al
clearance-ului viral este proportional cu clasa functionald a
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bolii hepatice atinsd de pacient in momentul tratamentului.
Eliminarea virala va avea, in cele din urma, un impact
general mai mare, atit in ceea ce priveste supravietuirea,
cat si calitatea generald a vietii, daca este obtinutd in stadiile
incipiente ale bolii hepatice inainte de aparitia unei fibroze
semnificative. Cura virusologica va reduce, dar nu va elimina,
riscul aparitiei evenimentelor bolii la pacientii cu boald
hepaticd fibrotica, in special in stadiul de ciroza avansatd
compensatd (cACLD) si cu atat mai mult dupa decompensare
[36]. Barbosa si colab. [37] a efectuat un studiu la pacientii
cu ciroza cu RVS dupé tratament. Pacientii (n=104) au
fost evaluati folosind scoruri ale functiei hepatice, metode
indirecte de fibroza, alfa-fetoproteina (AFP) si feritind la baza
t si sfarsitul tratamentului cu succes virusologic (t-SVR).
Au fost observate rezultate pozitive semnificative din punct
de vedere statistic la toti parametrii: s-a observat o scadere
semnificativa a scorului MELD, AFP , feritinei, APRI, FIB-4
si rigiditatii hepatice in elastografia hepatica [36-38].

VHD. Infectia cu virusul hepatic Delta (VHD) este
consideratd cea mai gravd forma de infectie cu hepatitd virald
umand, asociatd cu o progresie rapidé spre ciroza si un risc
crescut de HCC. Unii cercetatori recunosc despre implicarea
virald dubld in progresia procesului hepatic, atribuind
acest rol atdit VHB, cat si VHD. Totusi, sunt cercetari care
sugereaza despre contributia VHD separat in progresia
fibrozei hepatice. Desi, in prezent, sunt investigate mai multe
tinte terapeutice pentru VHD, exista incd optiuni limitate de
tratament disponibile, iar transplantul hepatic (LT) rdméne
o consideratie importanta in randul acestor pacienti [40-42].
Este de preferat o abordare agresiva a utilizarii LT la pacientii
infectati cu VHD. Profilaxia standard cu acizi nucleici (NA)
cu barierd inaltd si Imunoglobulina VHB (HBVIg), oferd
un control virologic optim in HDV cu LT. Cu toate acestea,
HBVIg sunt costisitoare si este incurajata anularea lor si
folosirea doar NA profilactic. Aceastd strategie pare fezabild
si la fel de reusitd, meritind o evaluare suplimentara in
domeniu [45]. Chirurgii transplantologi si hepatologii sunt
in continuare preocupati de reinfectia cu VHD post LT,
dar existd reticente in a schimba tactica de profilaxie, noile
terapii impotriva VHD céstiga amploare si sperdm ca ne vor
proteja de o recidivéd clinicd improbabilda a VHD [42, 43].
Astfel, in contextul pacientilor posttransplant, existd sanse
de recompensare probabild, dat fiind evolutia clinica buna si
improbabilitatea reactivarii [43].

Strategii potentiale pentru a accelera inversarea
fibrozei in studiile preclinice si clinice. Hepatopatiile
virale, care sunt in continui ascensiune ca frecventd, cu
un potential semnificativ de progresie cétre boli hepatice
cronice avansate, impun stiintei medicale actuale un
imperativ de studiere a mecanismelor fiziopatologice in
fibrogenezd, ca tintd servind posibilitatea implementarii
conceptului nou de medicatie antielastozare — fibrinoliza.
Literatura de specialitate scoate in evidentd si detaliazd
notiunile cunoscute, cu speranta accelerdrii progresului in
domeniu [8, 39, 44]. Capacitatea remarcabild hepatica de
remodelare, de degradare a tesutului conjunctiv cicatriceal
format, cu dovezi argumentate ca rezultat al eficacitatii
terapiei antivirale in cadrul hepatopatiilor virale, vine cu
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0 nevoie imperioasd de propunere, studiere, si, evident,
ulterior aplicare de terapii capabile sa mimeze capacitatea
endogena regeneratoare a ficatului. Dupa cum bine se stie,
calea de studiere a unui medicament parcurge diferite
etape, de la descoperirea si conceptul medicamentului,
cercetare preclinicd ca idee de prototip, calea spre aprobare,
cu initiere de studii clinice, neapédrat urmeaza revizuirea,
iar ca etapd finald este monitorizarea sigurantei post-piatd.
Desi drumul de la concept la realizare finala este unul lung,
suntem dedicati obtinerii unor rezultate semnificative si
promitdtoare. Ca imperativ ar fi selectia mai minutioasa a
modelelor predictive in vitro si in vivo. Cu o implicare minim
posibild a metodelor invazive care stabilesc dinamica fibrozei,
substitutie posibild, marcata de modele de patologie digitald
automatd si inteligenta artificiala, in curs de validare pentru
a capta mai multe informatii de prognostic din biopsiile
hepatice si pentru a cuantifica mai bine rdspunsul la terapii.
Consolidarea legaturii dintre evolutia clinicd si aspectul
histologic vor conduce catre progres in aspectul practic.
Sumar, acestea si alte progrese vor consolida si eficientiza
studiile clinice si vor lega mai bine raspunsurile histologice
la rezultatele clinice [45].

Sensibilizarea medicilor practicieni catre posibilitatile
de reversibilitate a cirozei hepatice impune si o atentie
deosebita fatd de evolutia bolii. O stare de regresie este mai

probabild la pacientii cu antecedente de boala de scurtd
durati si functie hepatica bine prezervati. Imbunititirea sau
disparitia leziunii hepatice cronice subiacente s-ar prezenta
ca o conditie imperativa pentru reversia cirozei, de aceea, in
continuare, mizam pe molecule noi de terapie antivirald, care
sa dovedeasca eficienta in rezolvare si nu doar in supresie.
Recompensarea este probabil un proces lent, care incepe la
scurt timp dupa ce leziunea hepatici a fost depasita si poate
dura cativa ani, cazuistic s-ar prezenta ca un eveniment
spontan [44].

Concluzii

Recompensarea cirozei reprezintd o realitate in studiile
clinice, iar in medicina actuald nu prezintd un concept
nou. Progresul medical stiintific din ultimul deceniu
explicdi mecanismele de dezvoltarea a fibrozei hepatice.
Terapiile etiologice in contextul hepatopatiilor virale duc la
suprimarea sau vindecarea infectiei virale, sustindnd astfel
ipoteza reversibilitatii fibrozei hepatice, ca proces dinamic
bidirectional care are o capacitate inerentd de recuperare
si remodelare. Desi reversia fibrozei pare o abordare
incurajatoare pentru tratamentul bolilor hepatice cronice,
sunt necesare studii suplimentare pentru a intelege mai bine
mecanismele care stau la baza acestui proces si pentru a
identifica noi tinte terapeutice.
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NMEPCNEKTUBbIl BUOMOHUTOPUHTA ONA OLUEHKU 300POBbA
NP BO3AENCTBUUN NPUOPUTETHBIX XUMUYECKUX BELLLECTB
B PECITYBJIUKE MOJIAOBA

PERSPECTIVES OF BIOMONITORING FOR HEALTH ASSESSMENT
OF THE IMPACT OF PRIORITY CHEMICAL SUBSTANCES IN THE
REPUBLIC OF MOLDOVA

lOpue MbiH3apy, 4. M. H., Bnagumup BepHuK, k. M. H., Bnagumup Bebbix, K. M. H.

HayuyHas nabopamopusa Xumuyeckue onacHocmu u mokcukosoaus, OmoeneHue [ueueHsbl mpydd, MOKCUKoOI02UU U
xumudyeckoti 6esonacHocmu, [Jupekyus oxpaHsl 300po8bA, HauyuoHaneHoe A2eHmcmeo ObuwecmseHHo20 300po8bs, 2.
KuwuHes, Pecnybnuka Monodosa

Pe3ome

Llenb. NHTeHcnduKaLma XumMnyeckoro 3arpasHeHnsa OKpyaloLeil cpesibl B pe3ynbTate AeATeNbHOCTU 00beKTOB NPOMbILUAEHHOCTI, SHep-
reTUKIN, CeNbCKOX03AACTBEHHOT0 MPOU3BOACTBA, TPAHCMOPTA BeAleT K BO3HUKHOBEHIK PUCKOB ANA 3[0pOBbA Mofeil. B cTaTbe paccmoTpeHbl
nepcnekTUBbI UCMONb30BAHNA HMONOTMYECKOr0 MOHUTOPUHIA YeloBeKa B CUCTEME PALMOHANIBHOMO PErYANPOBAHNA XUMUUYECKUX BeLLeCTB
11 0TXOZ0B Ha OCHOBE COBPEMEHHDBIX HayuYHbIX NOAX0A0B M MIPOBOIE NPaKTUKIA. [TpefcTaBneHbl 060CHOBaHUA HE06X0AMMOCTY BbINONHEHUA
HayYHbIX UCCNeA0BaHMIA C LeNbio pa3paboTKi KoHLeNLuu BHeapeHUa 610a0ryeckoro MOHUTOPIHIA YeNoBeKa ANA OLEHKM pucka Bo3zeit-
CTBUSA NPUOPUTETHBIX XUMUYECKIAX BELLIECTB, UTO MO3BONUT CHOPMMPOBATH HALIMOHAMbHbIE MOMUTUKM MO MUHUMU3ALMI PUCKOB ANA 310p0-
BbA 11 OKpYXKakoLLeli cpefibl, 00YCNOBNEHHbIX XUMUYECKIMU 3arPA3HEHNAMMY.

MeTogapbl. [lpoBesieH aHanN3 HayuHbIX AaHHbIX B 061aCTW NCMONb30BaHMA 611010TMYECKOr0 MOHUTOPUHIA YeNoBeKa ANA OLeHKN pUCKa BO3-
HeiCTBUS XUMUYECKIX 3arpa3HuTeneil. [ina npoBefeHns nccieoBaHus ucnonb3oBani 6asbl aanHbix Hinari (B03), Medscape, Medline u
Cochrane-Library no kntoueBbiM cioBam: 6uonornyecknii MOHUTOPUHT YeNOBeKa; XUMUUECKINe 3arpA3HITENN; cpeda 06MTaHWA; COCTOAHNE
3[10pOBbA.

Pe3ynbratbl. Ha 0CHOBaHNM aHanU3a JaHHbIX 0 COBPEMEHHBIX MOAX0AAX B 06M1aCTV NpUMEHEHNA 6ONOTNYECKOro MOHUTOPUHTA, B CTaTbe
npescTaBneHbl 060CHOBaHMA He0OX0AMMOCTY BbIMONHEHNA HAYYHO-NPAKTUUECKIX MCCNe0BaHNI N0 JaHHOI npobneme, 03BYYeHbl 3afauv
1 0X1Jiaemble pe3ynbrarbl.

BbiBogbl. Oupaemble pe3ynbTaTbl HayuHO-NPAKTUYECKNX MCCNe[0BaHNI BnepBble B Pecnybnuke MongoBa no3gonat ugeHtuduumnpoBatb
1 NPMOPUTI3MPOBATb XMMUYECKNE BeLecTBa C HanbonbLueli CTeneHbio BANAHUA Ha 340POBbE HACENEHNA U OKPYXKaIoLLYI0 CPesy, uTo MomMo-
XeT onpefenatb 3GGeKTUBHbIE MONUTUKM YCTORYNBOTO YNPaBAEHNA XMMUYECKUMM BeLLeCTBAMMU.

KnioueBble cnoBa: 610n0rnyecknii MOHUTOPUHT YeNOBEKa, XMMUYECKIE 3arpA3HUTENN, COCTOAHME 3[0POBbSA

Summary

Purpose. Intensification of chemical pollution of the environment as a result of the activities of industrial, energy, agricultural, and transport
facilities leads to risks to human health. This article examines the prospects of using human biological monitoring in the system of rational
requlation of chemicals and waste based on modern scientific approaches and global practices. Justifications are provided for the necessity
of conducting scientific research aimed at developing a concept for the implementation of human biological monitoring to assess the risk of
exposure to priority chemical substances. This will enable the formulation of national policies aimed at minimizing risks to health and the
environment arising from chemical pollution.

Methods. An analysis of scientific data was conducted regarding the use of human biological monitoring to assess the risk of exposure to
chemical pollutants. For the study, databases such as Hinari (WHO), Medscape, Medline, and Cochrane-Library were utilized, using keywords
such as: human biological monitoring; chemical pollutants; habitat; health status.

Results. Based on the analysis of data on modern approaches in the field of applying biological monitoring, the article provides justifications
for the necessity of conducting scientific-practical research on this issue. Tasks and expected results are outlined.

Conclusions. The expected results of scientific and practical research, for the first time in the Republic of Moldova, will allow for the
identification and prioritization of chemical substances with the greatest impact on the health of the population and the environment. This
will aid in determining effective policies for sustainable management of chemical substances.

Keywords: human biological monitoring, chemical pollutants, health status

Beenennue XUMWUYECKUX YHOOPEHMII M CPefCcTB OOpBOBI C CeNbCKO-
B ycnoBusix pacryuiero crnpoca Ha CelbCKOXO3SI/ICTBEH- XO3SMICTBEHHBIMI BpeIMUTEeIAMM U OO/Ne3HAMU pPaCTeHMIL.
HYI0 IPOAYKLUMIO BBIPOC MMPOBOI 00DBEM IIPOM3BOACTBA Beicokuil cripoc Ha OBITOBble XUMMYECKMe TOBapbl U yc-
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nyry, Ha (apMaleBTUYECKYI IPOAYKIMI0 CTUMYIUPYET
UX IPOU3BOACTBO U npumeHeHne. Ilo ganubiM CoBeTa 1O
3alnTe NpUPORHBIX pecypcoB (Natural Resourse Defendes
Counsil) B Mype crHTe31pOBaHO 0KOIO 12 000 XuMUYeCKux
coenyHennit [1]. COBOKYIIHBIE MUPOBbIE IPOIAXN XUMIYe-
CKMX BEIIeCTB YBEIMYMBAIOTCA NIPUMEPHO Ha 4,1% B rop u,
0 mporHosam, K 2025 roay pocturuyt 309 mupz. US$ [2].
IIpornosupyercs, uro 3a nepuog 2010-2050 roppl, e3Kerof-
HBIIT 06'beM PO IPORYKLMY XMMIUYECKOI OTPAC/IN BO3-
pacrer B 1mecTb pas [3].

VHTeHCcHBHAA XMMU3aLMA IPOMBIIIJIEHHOTO ¥ CE/TbCKO-
XO3JICTBEHHOTO IIPOM3BOJICTBA, @ TAKXK€ M IOBCEJHEBHOI
JKU3HU, paspaboTKa 1 MCIIO/Ib30BaHMe HOBBIX XMMMUIECKIX
BEIIECTB, IPMUBEIO K TAKON CUTyaluu, KOIja XuMude-
CKVIe 3arpsiI3HUTENN CTaIM IOCTOSHHBIM (DAaKTOPOM pHCKa
B r1o6anbHOM MacuiTabe. BpeMst 6omesHeil OT OTHeNbHBIX
XMMMYECKUX BellecTB BceMupHas opraHusaums 3gpaBo-
oxpanenus (BO3) ouennna B 1,6 MyH. >xusHeit B 2016 roxy
[4]. Cuanuraercs, uto okono 25% rnobanbpHoro 6pemennu 60-
JIe3Heil Cpefy JIofiell CBA3aHO ¢ (PaKTOpaMu OKpy Karolei
cpepbl, BKIIOYas BO3JENCTBME XMMUYECKMX BeljecTB [3].
OgzHaxo B foknage cekperapuara BO3 65110 0TMedeHO, ITO
uMeromascs nHopManys o OpeMeHn OoJIe3Heil KacaeTcs
BO3JIEJICTBYA /IMIIb OY€Hb HEMHOTIMX XMMUYECKIX BELIECTB,
B TO BpeM: KaK B CBO€J IOBCENHEBHON >XM3HM IOV TIOA-
BEPralTCA BO3JENCTBUI0 MHOTMX JPYTUMX XMMUYECKUX Be-
mects [3].

Marepuan 1 METOBI

[TpuBeneHs! faHHBIE 00 VCIIONB30BAHUM XMMUYECKUX
BEIECTB B LENAX JOCTVDKEHMs COLMAIBHBIX M 3KOHOMIM-
YeCKIX Iie/Ieil MIPOBOro coobectsa u Pecrrybnuku Mor-
IoBa, KaHHble HalnoHambHOrO areHTCTBa 06IeCTBEHHOIO
3m0poBbA 3a 2018-2021 rogpl 0 pesynbraTaX MOHUTOPMHIA
KadecTBa MMOYBBI. VI3ydeHbl BOIIPOCHI IIpUMeHeHMsT O1O0TI0-
IMY€CKOT0 MOHMTOPMHIA JIJI OL€HKM pUCKa BO3JENCTBUA
XMMIYECKUX 3aTPASHUTEINIEN Ha OKPY>KAIOLIYIO0 CPERY U 3[10-
poBbe HaceneHus. I npoBefeHns UCCIeNOBaHNA UCIIONb-
3oBanu 6assl ganHbix Hinari (BO3), Medscape, Medline u
Cochrane-Library no x1oueBbIM C10BaM: 6JIOMOHUTOPUHT
4Ye/I0BeKa; XMMMYEeCKIIe 3arPsI3HUTENN; Cpefia OOUTaHus; CO-
CTOSIHME 3[IOPOBbAI.

Pe3ynbraThl 1 UX 00CyKaeHIe

ITpon3BOACTBO HOBOI IIPOAYKIVM, PELlIeHNe IIPO6IeM B
NIPOMBIIIIJIEHHOM ¥ CEeIbCKOXO3ICTBEHHOM IIPOU3BOACTBE
HEBO3MOXXHO 0e3 paspabOTKy ¥ VICIONb30BaHMs XMMUYe-
CKJIX IIpenapaToB. XuMu4yecKas NpOMBIIIJIEHHOCTh Mosnjo-
BBI 3aHMMAETCA MPOM3BOJCTBOM IVIACTMACC, CMHTETUYECKUX
BOJIOKOH, MICKYCCTBEHHBIX KO, TAKOB, KPACOK, Pe3MHOTEX-
HMYecKNX usgenmit. B 2022 rogy cToMMOoCTb 3TON IPONU3Be-
[eHHOJI NpOoAyKImu cocTaBmia 7,1% ot ob1ieit crouMocTn
NIPOM3BEIEHHON IPOMBIIIJIEHHON MPOAYKINM B TEKYIIUX
neHax [5]. B mepsom nomyrogym 2023 roga NpoMBIIITIEHHOE
NIpoM3BOACTBO B MonloBe cCOKpaTnnoch Ha 7,6% 10 cpaBHe-
HIIO C COOTBETCTBYIOIINM IeprofgoM 2022 ropa, B TOM 4MC-
e B utoHe — Ha 10,5% [6]. Hanbompinit criaj 6b11 3adpmxcu-
PpOBaH B IPOM3BOJICTBE XMMMNYECKOI MpogyKuuy — Ha 37%.

Medica

[Tpeobnapatomas crenyanMsanys arpapHOro CeKTopa
B Pecrrybnuke MonpoBa 1 pasBuTye SaHHON OTpaciu 06-
yCIaBIMBaeT MHTEHCUBHOE VICIIONb30BaHMe CPECTB OOpb-
OBI C Ce/TbCKOXO035I/ICTBEHHBIMY BPERUTETISIMU 1 OOTIe3HAMM
pacTeHuit M CpeACTB, MOBBILIAININX [UIOKOPO/E TTOYBHI.
OpHMMIM U3 TIPMOPUTETHBIX XMMMYECKUX IIperapaToB C
TOYKY 3peHMsI YAE/IbHOTO Beca UX MPYMEHEHNs B CENbCKOM
XO3SIICTBE M MAaCIITAOHOCTY BO3MOXKHBIX OTPMUIJATETbHBIX
HOC/IEACTBUI TPUSHAIOT XMMMUYECKNe CPEeCTBA 3allNUThI
pacTeHul, JeiiCTBMIO KOTOPBIX MOTYT IOABEprarbcsa 00Jb-
IIMe TPYMIIbl HaCeleHyst M OOMbIIMHCTBO oOuTaTeneNn Xu-
BoTHOro Mupa [7, 8]. CornacHo manHbIM HanmoHambHOTO
areHTCTBa 10 0€30IaCHOCTY MNIIEBBIX IPOAYKTOB, B 2018-
2021 ropax 651710 UCTIOB30BAaHO 971 KOMMepUYECKO€e HauMe-
HOBaHIe CPeACTB PUTOCAHUTAPHOTO Ha3HAYEHNIS.

PauyoHanpHOe peryampoBaHue XMMMYECKUX BeIlecTB
U OTXOJOB sIB/SIETCS BAXHBIM HAalpaBIeHUEM TOCYAap-
CTBeHHOU momutuky Pecriybnukyu Mongosa. B HacTosimiee
BpeMsi YIpaBjIeHMe OTXOfaMli, B TOM YIC/Ie 1 OIACHBIMI,
OKa3bIBaeT HeraTMBHOE B/IMAHME Ha OKPY)KAIOLIYIO Cpemy
U 30pOBbe HacCeleH)s, KOHCTATMPYETCs HEeHaJIexaliee
yIIpaBjIeHVe IIpYMeHeHNs He(TelpOfyKTOB, XMMMIYECKIX
BEIL|eCTB, 4YTO IIPMBENO K 3arpsisHeHnto moys [9]. Ilousa
BCJIETICTBIe TEXHOTEHHOJ HesTeIbHOCTY 4YeloBeKka Hanbo-
Jiee TIOfBEp)KeHa 3arpsi3HEHNUIO 110 CPABHEHMIO C APYTUMMU
IPUPOHBIMY KOMIOHEHTaM!. 3arpsA3HEHHas I0YBa MOXKET
CTaTh MCTOYHVMKOM BTOPMYHOIO 3arpsi3HEHMsI IO[;3€MHBIX
U TIOBEPXHOCTHBIX BOJI, CEIbCKOXO3AICTBEHHBIX PaCTEHMI
" aTMOCQEPHOTO BO3/yXa, YTO HeOEe30IacHO JIs 3/J0POBbsI
HaceleHMs. B 9TOM KOHTeKCTe KauyecTBO IIOYBBI SABJIACTCA
OCHOBHBIM IIOKa3aTe/leM IIpK OLleHKe YPOBHS 3arpsi3HEHMs
OKpY»KaIoLllell Cpefibl.

MOHNTOPMHI KadecTBa IIOYBBI, NpOBefeHHbII Hanm-
OHAJIBHBIM areHTCTBOM OOIIECTBEHHOTO 3[0POBbsS B Me-
CTax, IJie CYIIeCTBYeT PUCK ee 3arpsi3HeHNsI, T0Ka3as, 4To
KaueCcTBO IIOYBBI IIOJBEPraeTcs BIMAHUIO XMMUYECKOTo 1
6roornyeckoro 3arpsisHeHus1. J[1omst mpo6 MOYBBEI C IPEBbI-
MIEHNAMY TUTMEHNYeCKUX HOPMATVBOB 10 CAaHUTAPHO-XU-
MUYeCKMM Irokasarernsm B 2021 rogy cocrasuia 1,3% (2020
rog — 15,0%, 2019 rog - 0,0%, 2018 rox - 2,9%) [10]. IIpu
9TOM, [0 MMKPOOMONOIMYeCKUM IIOKasaTessiM, HOJs He-
O/arOnpyUsATHBIX IPOO IOYBBI COCTABUIA COOTBETCTBEHHO
39,0%, 18,0%, 35,5%, 30,2% u 18,8%. 3arpsAsHeHNe IIOYBbI
ollpefie/isieT BO3MOXKHOCTb 3HAYNTETBHOIO KOMIUIEKCHOTO
Y COYETAHHOTO BO3JeMCTBMS MOYBEHHBIX 3arpsi3HUTEsNeN
Ha 3[,0pOBbe HacCe/IeHVs, IPOSIB/LIIOLIEr0Cs POCTOM 3a60-
7eBaeMOCTV MH(QEKUVOHHBIMU 3a00/IeBaHMAMY, BBICOKOI
PacIpoCTPaHEeHHOCTDIO XPOHNYECKIX ITaTONOINYeCKUX CO-
CTOSHMIA, IPEXAEBPEMEHHON CMEPTHOCTDIO.

PerynmupoBaHye IpUOPUTETHBIX XMMWYECKUX BeleCTB,
VIX PMCKY I10 OTHOILIEHNIO K OKpY>Karolelt cpefie u 6e3omac-
HOCTM YeJIOBeKa, a TakKe UX KOHTPOJIb, SABIAIOTCA I1ePBO-
CTEIIeHHOI! TPO6/IeMOli, B 0COOCHHOCTU B 00/1aCTH 314PaBoO-
oxpaHeHys. IIpyopuTeTHbIe XMMIYECKE BEIjeCTBA MOTYT
[IPOBOLMPOBATh OCTpble OTpaB/ieHMs, O0MaJAT KaHIle-
POTE€HHBIMMU ¥ MYTareHHBIMY CBOVICTBAaMMU, BIVAIOT Ha 9H-
IOKPUHHbBIE U PENPOAYKTMBHbIE 3MEHEHNs B OpraHu3Me.
YpoBeHb 0/1arOCOCTOSIHVISI M COLMAIBHON 3aIUThl HaceTIe-
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HIA MONIOBBI 3aBJMCHUT OT pelIeHNs psfia LieTIeBbIX 3afad,
HaIpaBJIeHHBIX KaK Ha MTOBbIIIEHIe YPOBHA 5KOHOMIYECKO-
TO pasBUTUA CTPaHbl, TaK ¥ Ha obecCIedeHue IpaKiaHaM
COIIV/IBHOI 3aIlMTHI, 6€30IIaCHOr0 MecTa paboThl M HpO-
JKVIBaHUS, Ha BHefIpeHMe 6e30IIaCHBIX /LA 3[J0POBbsI HaceIe-
HIA MHHOBALMIOHHBIX T€XHONOTHUI 1 «3€leHOi» SKOHOMMU-
Kkn. PanyoHanbHOe perynmpoBaHMe XMMHIYECKMX BeIlecTB
U OTXOJIOB II03BOJIUT JJOCTUYb XOPOIIEro 370pOBbsA 1 Oa-
TOTIONYYN: HAaCeIeHNA 33 CIeT COKPAIeHNA YMCIa CMepTel
u 6071e3Hell, BBI3BAHHBIX BO3/EIICTBIEM IPYOPUTETHBIX XN~
MIYeCKIX BeIlleCTB, 3arpsA3HeHeM ITOYBbI, BO3/IyXa, BOJDI I
MCIIO/Ib30BaHMeM He6e30IacHOI IPOJYKIVNL.

B Pecrry6nuke MongoBa IpMOpPUTETEL B 00/IACTY COKpa-
IIeHNsA ¥ YCTPaHeHMs BAMAHUA XMMMYECKMX BeIlecTB Ha
OKPY)KAIOIYI0 CPefly ¥ 3HOPOBbE HACE/IeHNA OIpele/eHbl
HarmyoHanbHOM TpOrpaMMoil 10 yCTONYMBOMY yIIpaBiie-
HUIO XVIMUYECKUMM BelllecTBaMu B Pecrrybnuke Mongosa
Ha nepuop 2023-2030 rogs! (B panbHelimem — [Iporpamma)
[11]. IIporpamMMa ycTaHaBAMBaeT LieIM, 3afja4l U MEpBL,
HallpaBJIeHHble Ha co3jjaHue 3QQPeKTUBHON KOMIIIEKCHO
CHCTEMBI YIPABIEHN XVMMUYIECKYMH BEIeCTBAMI C TOUKI
3peHMs TeXHMYeCKOTO, S9KOHOMMYECKOTO, COLMANbHOIO U
aKojoruyeckoro actekros (m.l. ITporpammer). OTMedeHo,
uto «HeobxoamnmocTs pa3paboTky HacTosieit [IporpaMmer
BBbI3BaHA OYEBUIHBIMU CIIOKHOCTAMM B 00/1acTi obecreye-
HUA afIeKBaTHOTO yIIpaB/IeHNA XMMIYECKMMI BellleCTBaMI,
KOTOpBIe OKa3bIBAIOT HETaTMBHOE BO3/eICTBIE Ha OKPY>Ka-
IOLIYIO CPERY U 3L0POBbe HAaCeMeH s, a TaK)Ke He0OX0RMMO-
CTBIO BHEJI[PEHNA MEXJYHAPONHBIX HOKYMEHTOB IIONIMTUK
U [OrOBOPOB, CTOPOHOJ KOTOPBIX SB/IseTCsl PecrryOmmka
MonpoBa» (1.4 IIporpammsl). Bouto Takke 0OTMe4eHO, 4TO
«HayuHble mccnenoBanms U 6MOIOrMYECKNT MOHUTOPUHT
Pe3yIbTaToOB pa3pyLIAONIEr0 BO3TENCTBUA Ha PEIpPOmyK-
TUBHYIO CHCTeMY B CTpaHe He ObUIy IposefieHbl» (1.11 ITpo-
IPaMMBI).

C uesnpio npuHATHA 9)PEKTUBHBIX Mep 110 3allyTe 3[0-
POBbA TPaXKZIaH B IPAKTUKY OLIEHKV OIIACHOCTH BO3Tel-
CTBUA XMMUYECKUX BEIIeCTB IMPOKO BHEAPAIOTCA METOMbI
6110/10rM9eCKOro MOHUTOpUHTa (6MIOMOHUTOPMHIA) — 3KO-
JIOTMYeCKOr0 MOHUTOPYHIA, OCHOBAaHHOTO Ha HAO/IIOfeHNN
3a peaklIjyeil )KVBbIX OPTaHM3MOB Ha 3arpsA3HEHIe OKpYy>Ka-
follelt cpenbl. TepMuH «OMOMOrMYeCKIi T MOHUTOPUHT» OBIT
BIIepBbIe OIpefie/ieH Ha CeMMHape, OpraHM30BaHHBIM EB-
POIENICKIM 9KOHOMMYECKMM co0b1ecTBOM B JIrokceMObyp-
re B 1980 roxy, coBmecTHO ¢ HanmoHabHBIM MHCTUTYTOM
oxpanbl Tpysia CIIIA (NIOSH) n YupasneHnuem 1o oxpaHe
Tpyna npy Munucrepcrse tpyna CIITA (OSHA), kax «...us-
MepeHie U OLIeHKa areHTOB VM MX MeTaOOINTOB B TKAHIX,
ceKperTe, 9KCKPEMEHTaX, BBIIbIXaeMOM BO3JyXe MU JIF000I
MX KOMOMHAUMM [I/Is1 OLIEHKM BO3JENCTBUS UM PUCKA /s
37J0POBDBA 110 CPAaBHEHNUIO C COOTBETCTBYIOIINM 3Ta/IOHOM»
[12]. BYOMOHUTOPUHT — 9TO HAyYHBIII METOJ, OLEHKM BO3-
IeVICTBIA Ha YeTOBeKa IIPMPOTHBIX VM CUHTETUIECKIX XVMU-
YeCKIX BellleCTB, OCHOBAHHBII Ha 0T6Ope mpob u aHamuse
TKaHel 1 )KUAKOCTelT YeloBeKa, 0ObIYHO MOYM U/ VIV KPOBU
[13]. BOMOHUTOPUHT SAB/IAETCA OFNHUM U3 TPeX BaXKHBIX
MHCTPYMEHTOB IPOMVIAKTUKY 3a00/1eBaHWI, BBI3bIBAEMbIX
TOKCMYECKMMM aTeHTaM# B OKpY)Kalollell MM IPOU3BOJ-

CTBEHHOII cpefie, a JBYMsA APYIVMMU SBJISIOTCS MOHUTOPYHT
OKpY>Kalolllell Cpefibl I CAaHUTAapHBIl Hai3op. buoMoHuTO-
PVIHT IIO3BOJIACT YCTPAHNUTD OOJIbLINE HEOIIPEe/IeHHOCTH B
OlIeHKe BO3JEICTBYA XUMIYIECKMX (PaKTOPOB HA OPTaHM3M,
KOTOpbIe Hen36eXKHO BOSHUKAIOT IIPY MCIIONb30BAHUY KOC-
BEHHBIX METOJOB MCC/IeIOBAHMIL — Ty TEM OIIpefie/IeHNs Ipe-
BBIIICHNUS CPEJHECMEHHBIX (CPeIHECYTOYHBIX) ¥ Pa3OBBIX
MAaKCMMaJbHBIX IIPEfleNIbHO TOIYCTUMbIX KOHIIEHTpPAIVI
(IIOK) B KOHTpOMMpyeMbIX 00BEKTaX C y4ETOM BpeMeHM
KOHTAKTa IIePCOHA/IA ¥ HaCeleHUs C MPUOPUTETHBIMMU 3a-
rpA3HUTENAMM (Ha pabouMX MecTaX, B 30He IIPOXUBAHNA),
Y HeCIOCOOHBIX YYMTBIBATh MH/VIBU/IyabHbIE OCOOEHHO-
CTU OpraHusMa. JTO NPUBOIMUT K CepbE3HBIM OMIMOKaM B
OLIEHKe PVUCKOB 1A 3[[0POBbS 11 OIpefieNieHn 00bEMOB He-
OTJIO>KHBIX Mep I10 UX CHIDKEHUIO U IpoduiakTrke. Pe3yip-
TaTbhl OMOMOHMTOPMHIA XapaKTepu3yloTcs Oosbleir 06b-
eKTUBHOCTBIO 110 CPABHEHUIO C OLICHKOJI PMCKA 3[J0POBbIO,
OCHOBAHHOI1 Ha mepropmdeckux nsmepennax IITK spep-
HBIX BellleCTB Ha OTHE/IbHBIX pab04MX MeCTax i B 00 beKTax
OKpY>Karolllell cpefibl. BIOMOHUTOPVHT AB/IAETCA OTHUM U3
Hanbojiee TOYHBIX MOAXOOB K M3MEPEHMIO MCTUMHHON Ha-
TPY3KM Ha OPraHM3M B pe3y/bTaTe BO3/E/CTBUA BElleCTB I
MO>XEeT UCIIO/Ib30BATbCs Hapsly C MOHUTOPUHIOM OKPY>Ka-
IOl CPefIbl U PeTYAAPHBIM (IIePUOAMYECKIM) HaO/TIOfIeHN -
€M 3a COCTOSIHUEM 3[,0pOBbsI pa0OTHNKOB. BUOMOHUTOPYHT
ueHTNOUIMpPYeT OIpe/ie/ieHHble BellleCTBAa B OPTraHM3Me
(6romapkepnl) BO BpeMs M3MepeHMs. BuoMmapkepoM Mo-
XeT OBITb CaMo BellleCTBO My ero Metabonut. Ha pabouem
mecre nHpOpManys, coOpaHHast B Xofe OMOMOHUTOPIHIA,
HIOMOTaeT CIeIMaNNCTaM [0 OXpaHe TPyAa U TeXHMKe Oes-
OIIACHOCTY, BpayaM IO IIPOMBIIUICHHOI TUTIVEHe, SINfe-
MMOJIOTaM, TOKCUKOJIOTaM I T. JI. OTIPeieNNTb, ABJIAIOTCS N
TEeKyIlMe Mepbl 3alIMUThI afileKBATHbIMYU JUIA OTpaHUYCHUS
BO3/IeICTBYA XMMIYECKIX BEIleCTB.

Xors mypoxoMacITabHOe BHEpeHre 01IOMOHUTOPYH-
ra CTAHOBUTCS BCe 60Jiee pacpOCTPaHeHHON IPAKTUKOM B
crpanax EBpomneiickoro Corosa, Pecryonmmka Monposa cra-
KIBAeTCA CO 3HAYMTENbHBIMYU NPENATCTBUAMY B yIIpaBIe-
HUM XMMWYECKUMM PYICKAMU U KOPPEKTUPOBKe HMOJIUTUK B
00TacTH 3[;paBOOXPAHEHNA VM OKPY’Kalollleil Cpefibl M3-3a
HEeJJOOLICHKI 9TOr0 VIHCTPyMeHTa. PazpaboTka KOHLenym
BHeIpeHVA 6MIOMOHUTOPMHTA Ye/loBeKa /IS OLleHKM PUCKa
BO3[CIICTBYIS IPUOPUTETHBIX XUMUYECKUX BEIIECTB M03BO-
T copMMPOBATh HAIIVIOHA/IbHbIE IIOJIUTUKY 10 MUHVIMU-
3allMM PUCKOB /IS 3I0POBbs ¥ OKPY>Kaloleil cpefbl, 00y-
CTIOBTIEHHBIX XMMMYECKVMI 3aTrPA3HEHUAMIL

TI/151 BBITIOTHEH A STOM Le/IM HEOOXOIMMO:

a) IPOBECTH OIIEHKY MEX/YHAPOJHOTO OIIbITA peannsa-
LMM HAIlMOHAJIBHBIX CYICTEM OMOMOHUTOPYHIA;

6) BBIOpATh 11 apIryMEHTHPOBATh UCIIONb30BAHME perlpe-
3€HTATUBHbBIX XMMMYECKMX BEILleCTB, OMOIOIMYECKOro Ma-
Tepuana, MHPOPMATUBHBIX 6MOMapKepOB, KOTOPbIE JIOIDK-
HbI OBITb OIPeJIe/ICHBI U OLICHEHBI B XOfje 0JIOMOHVUTOPJHTa;

B) BBIOpaTb CTAaHJAPTM30BAaHHbIE METOHNVKM OTOOpa
npo0, rapMOHM3MPOBAHHBIE METONbI aHAIM3a OMOJIOrMYe-
CKMX MaTepMajioB ¥ IpeJCTaBIeHNA Pe3y/IbTaToB, OIpese-
JINTH JOIYCTMMBbIE YPOBHY BO3IENCTBYUA XVMUYECKUX 3a-
TpA3HUTETIEN;
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T) IIPOBECTU OLICHKY BO3MOXHOCTEI MEIMIVHCKMX Y4-
PEXMIeHNIT B OTHOLICHN BHePeHMA 6MIOMOHUTOPVHTA JIA
OLICHKU 3[J0POBbsI IIPU BO3JIC/ICTBUY IIPUOPUTETHBIX XVIMU-
9eCK/X BeleCTB M €ro SKOHOMMYECKON 3PQPeKTMBHOCTH
ms Peciy6mixu MonpoBa;

1) HeoOXoMMa 9KCIepMMeHTa/lbHasA IPOBepPKa METOa
OMOMOHMUTOPYHI], @ TAKKe MHTEPIIPETALUY 1 IIepefadll ero
Pe3y/IbTaToB;

e) OIIpefe/INTh IOXO/bI K FAPMOHM3ALIY €BPOIIENICKO
¥ HAIMOHA/IbHOJ CYCTeM GMOMOHVMTOPYUHIA YeTIOBEKa;

€) paspaborars KoHuenuuio BHempeHus: GMOMOHUTO-
PMHTa BO3JIE/ICTBUA IIPMOPUTETHBIX XMMIYIECKMX BEIeCTB
Ha OKPY>KaIOIIYIO CPefy U OpraHu3M 4ejioBeka B Pecrry6mu-
Ke MonpoBa.

Hayynas na6oparopus XuMudeckue OIacHOCTU U TOK-
cukonorna HammonanmpHoro Arenrtcrsa OOIiecTBEHHOTO
3nopoBbs B 2024 rofy NpUCTyNN/Ia K BBIIIOJTHEHMIO Hay4d-
HBIX MCCIefoBaHmit Ha TeMy «Modelarea biomonitoringului
uman ca instrument prioritar in gestionarea riscurilor
chimice» (Codul subprogramului 130101). Ilenpio mpoex-
Ta SABJAETCA pa3pabOTKa KOHLEHIMY BHEAPEHUS MeTOofa
OMoMOHNMTOpUHTa 4enoBeka B Pecry6muke Monmosa s
OLICHK! pUCKa BO3JICVICTBUA IPUOPUTETHBIX XMMUYECKUX
BeIlleCTB U HOBbIIIeHNA 3((EKTUBHOCTY HAIMOHAIbHBIX
HOJIMTUK 110 MUHUMM3ALUM PUCKOB JyIA 3J0POBbs M OKPY-
JKalolelt Cpefbl, 0OYC/IOB/IEHHBIX XMMUYECKMM 3arpsi3He-
HYEM.

B xope nccnenoBanys OyAyT IOMTy4eHbl HOBbIE JAaHHbIE
006 ypoBHE XVIMIUYECKOTO 3arpsI3HEHVISI OKPY>KaIolell Cpefibl
B pecny0uKe, IpefCTaB/A0IIEro MOTEHIMAIbHY0 OIac-
HOCTD JyIA1 3[I0POBbs Hace/eHys. JIydiine MeXXIyHapOIHbIe
HPaKTVMKI IO BHEJPEHNIO MeTONa 6MIOMOHMTOPVHTA Jesio-
BeKa B yIPaBJICHNM XVMUYECKIMI PUCKaMu OyfyT oToOpa-
HBI ¥ aJaNTUPOBAHBI K HallMOHAIbHON crenuduke. Ha oc-
HOBE HayYHBIX JaHHBIX Oy T BLIOpaHbI IPUOPUTETHBIE /LA
Pecrrybnukyu MonnoBa XMMuYecKue BeIlecTBa, OKa3bIBalo-
ye BpeJHOE BO3JIC/ICTBYE HA 3[0POBbe HACEICHNUS, OHU
OyZyT paH>KMPOBAHBI 10 CTENIEHN MX arpeCCUBHOCTI. BymyT

Medica
OIIpefie/IeHbI Ys3BMMble I'PYIIIbI HAace/IeHNs ¢ 60Jee BBICO-
KM [0 CPaBHEHNUIO C APYTUMM TPYIIIAMI WM OCTA/IBHBIM
00111eCTBOM PHCKOM TTOIBEPTHYTHCS BO3JENCTBIIO IPUOPU-
TETHBIX XMMIYeCKuX BelecTB. Ha ocHOBe paspaboTaHHOI
Mozieny 6MOMOHUTOPYHTA OYeT OIpefieieH peanbHbli ypo-
BEeHb BO3JIEICTBIS HA YSI3BMMbIE TPYIIIBI HACETIEHNUS HEKO-
TOPBIX CrlenUUIECKNX I PecIyOImMKy XMMUYECKUX Be-
1eCTB 1 OyfeT MpoBefieHa KOMMYeCTBEHHAs OL[eHKA PYCKOB
ISt 3OpOBBsL. bymer paspaboTaHa KOHLENIUS BHELPEHSI
OMOMOHWMTODPVMHTIA Il OLIEHKM BO3JEICTBUS Ha 4YeloBeKa
[IPMOPUTETHBIX XMMUYIECKUX BelecTB B Pecrrybnnke Mor-
moBa ¥ 0060CHOBaHA 3KOHOMMYeCKas 3(PEeKTUBHOCTh eé
BHefjpeHys1. [IIaHnpyeTcs NOMy4nTb HOBbIE HaHHbIE 00 3¢-
(beKTMBHOCTH CYILeCTBYOLINX VIV [PeIaraeMbIX IOUTUK
YIPaB/IE€HUA XUMUYECKUMU PUCKAMH, VICTIONIb3YH a/ITOPUTM
OMOJIOrNYeCKOr0 MOHUTOPYHTA.

3akmoyeHue

3aIIaHNpOBaHHOE UCCIIeOBaHMe IpefCcTaByseT cobol
B@XHBII IIaT Ui obecHedeHNns 3[0pOBOIl OKpYy’Kaloliert
Cpefpbl U IIOBBIIIEHNA Ka4€CTBA JKU3HU I'PaKJaH Pecr[y6}11/[—
ki MonjoBa. VIHHOBallMOHHBIE MacIITaObl MCCIIEOBAHNA
OIPeNIe/AI0TCs KOHL[EIITyaIn3alel HOBOrO HaIpaB/IeHs
B OLICHKE ¥ yIIPaBIeHNN XMMWYECKMMI PUCKaMM Ha OCHO-
BC 6I/IOMOHI/ITOPI/IHFa YE€JI0BCKa. PeSy}IbTaTI)I NCCIIEJOBAHMA
BIepBble B Pecry6rmike MornpoBa HO3BOMAT MpAeHTU(U-
OVpoBaTh M IIPUMOPUTUINPOBATD XMMMNYECKNE BEIIECTBA C
HanOOJIblIel CTENIeHbIO BIMAHMA Ha 3[0POBbE HACENeHVA
U OKPY>KAIOL[YIO CPEeLy, YTO IIOMOXKET OIpeNeNATh addex-
TVMBHbIE MOMUTUKN YCTONYMBOTO YIPABICHUSA XUMUYECKM-
MU BellecTBaMu. HeoOXOIMMO OTMETUTH, YTO HACTOSAILEE
MICCTIe[IOBaHME COOTBETCTBYeT IIPMOPUTETaM, KaK Ha IJIO-
6a/IbHOM, TaK J Ha PETYIOHA/IbHOM YPOBHE, YCTaHOB/ICHHBIM
BcemupHoit accambreeit 3npaBooxpaHenns u EBpornerickum
nporeccoM «OKpy)Kalolias Cpefia M 37J0pOBbe», KOTOpbIe
OIpeNeNAIT IPUOPUTETHOCTh M IOAJEP>KUBAIOT BHeEZIpe-
HUE 6I/IOMOHI/ITOpI/IHFa B O6HaCTI/I YIIpaB/I€HNU XMMUNYIECKN-
MM PUCKaMIL.
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CLINICAL STUDIES
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NT-proBNP UN MARKER IMPORTANT iN ALGORITMUL
DIAGNOSTIC LA PACIENTII CU FIBRILATIE ATRIALA NON-
VALVULARA SI INSUFICIENTA CARDIACA

NT-proBNP AN IMPORTANT MARKER IN THE DIAGNOSTIC
ALGORITHM IN PATIENTS WITH NON-VALVULAR ATRIAL
FIBRILLATION AND HEART FAILURE

Olga Bernaz’, Anatolie Visnevschi’, dr. hab. st. med., prof. univ., Livi Grib?, dr. hab. st. med., prof. univ.

" Catedra de medicind de laborator, USMF “Nicolae Testemitanu’, Chisindu, Republica Moldova
2 Departamentul Medicind Internd, Disciplina Cardiologie, USMF "Nicolae Testemitanu’; Chisindu, Republica Moldova

Rezumat

Obiective. Pacientii cu fibrilatie atriala prezinta un risc crescut de insuficientd cardiacd, precum si de accident vascular cerebral ischemic.
Este foarte important urmdrirea nivelului plasmatic al hormonului natriuretic NT-proBNP, care a fost cristalizat ca principal biomarker
care semnalizeaza prezenta insuficientei cardiace, mai ales n stadiile incipiente. Scopul lucrdrii constd in estimarea clinico-diagnostica a
biomarkerului NT-proBNP la pacienti cu fibrilatie atriald non-valvulara si insuficienta cardiaca.

Materiale si metode. In studiu au fost inclusi 40 pacienti cu fibrilatie atriala non-valvulard, internati in sectia Cardiologie a IMSP Spitalul
(linic Municipal "Sfanta Treime”, in perioada decembrie 2022 — junie 2023. Pacientii inclusi in cercetare au intrunit criteriile de includere
in studiu (acordul pacientului cu semnarea consimtamantului informat, varsta, pacientii cu fibrilatie atriald non-valvulara permanenta si
persistenta aflati la tratament cu Warfarina).

Rezultate si discutii. Studiul include pacientii cu vérste cuprinse intre 50 si 90 de ani, cu o medie de 66,98+1,29, genului feminin
revenindu-i o pondere de 42,5% (17 persoane), iar genului masculin — 57,5 % (23 persoane). Greutatea medie la barbati constituie 91,08 kg
si la femei 91,35 kg. Valorile medii ale NT-proBNP la internare in stafionar constituie 3349,965+661.23 pg/ml si dupad o luna de tratament —
2629,681+733.3076 pg/ml.

Concluzii. Conform rezultatelor obtinute putem confirma cd markerul NT-proBNP este un test foarte important, rapid (15 minute) si fiabil.
Nivelul seric al acestui marker creste cel mai mult in cazul insuficientei cardiace, care este diagnosticata la tofi pacientii din studiul nostru cu
fibrilatie atriala non-valvulara forma permanent si persistenta.

Cuvinte cheie: fibrilatia atriald non-valvulard, insuficientd cardiaca, hormonul natriuretic NT-proBNP, accidentul vascular cerebral

Summary

Objectives. Patients with atrial fibrillation have an increased risk of heart failure as well as ischemic stroke. It is very important to monitor
the plasma level of the natriuretic hormone NT-proBNP, which has been crystallized as the main biomarker that signals the presence of heart
failure, especially in the early stages. The aim of the work consists in the clinical-diagnostic estimation of the NT-proBNP biomarker in patients
with non-valvular atrial fibrillation and heart failure.

Materials and methods. In the study were included 40 patients with non-valvular atrial fibrillation, hospitalized in the Cardiology
department of the Municipal Clinical Hospital "Sfanta Treime”, between December 2022 and June 2023. The patients included in the research
met the criteria for inclusion in the study (the patient's agreement with the signing of the informed consent, age, patients with permanent
and persistent non-valvular atrial fibrillation treated with Warfarin).

Results and discussions. The study includes patients aged between 50 and 90 years with an average age of 66.98+1.29, the female gender
including 42.5% (17 people), and the male gender — 57.5% (23 people). The average weight for men is 91.08 kg and for women — 91.35 kg.
The average values of NT-proBNP at hospitalization are 3349.965+661.23 pg/ml and after one month of treatment — 2629.681+733.3076
pg/ml.

Conclusions. According to the results obtained, we can confirm that the NT-proBNP marker is a very important, fast (15 minutes) and reliable
test. The serum level of this marker increases the most in the case of heart failure, which is diagnosed in all patients in our study with
permanent and persistent non-valvular AF.

Keywords: non-valvular atrial fibrillation, heart failure, natriuretic hormone NT-proBNP, ischemic stroke

Introducere

Fibrilatia atriala (FA) este cel mai frecvent tip de aritmie
cardiacd, care poate intrerupe circulatia normald a sangelui.
In tirile dezvoltate, prevalenta FA este de aproximativ 1,5-2%

din populatia generald, FA afecteazd peste 4,5 milioane de
europeni, iar in 2050 numérul se va tripla, vérsta pacientilor
cu aceastd boald crescand progresiv, incét, actualmente,
media de vérsta este intre 75 si 85 ani [1]. Imbitranirea, cat
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si FA, sunt factori de risc independenti pentru accidentul
vascular cerebral (AVC) si insuficientd cardiaca (IC) [2]. IC
si FA frecvent coexista in diagnosticul unui pacient din sectia
de boli cardiovasculare si ambele sunt asociate cu niveluri
crescute de NT-proBNP [3]. Frecventa IC este de la 1% péand
la2% si FA dela 2% péand la 3% din populatia adultd din tarile
dezvoltate [4].

Biomarkerul NT-proBNP a fost cristalizat ca predictor
important pentru risc crescut de AVC/embolie sistemica
(ES) si mortalitate cardiacd la pacientii cu FA [5]. Acest
neurohormon este secretat de tesutul miocardic ca raspuns la
intinderea venticulara si cresterea presiunii intraventriculare,
fiind implicat in reglarea homeostazei volemice a organis-
mului prin diureza si natriurezd [6]. Existd si surse extra-
cardiace de hormon respectiv: plamanul, rinichii, supra-
renalele, care secretd in cantititi semnificativ mai mici.
Peptidele natriuretice sunt crescute si la pacientii cu aritmii
supraventriculare, inclusiv la pacientii cu FA [7]. In afari
de IC si FA, exista si alti factori care cresc concentratiile de
peptide natriuretice, inclusiv varsta, sexul, functia rinichilor
si obezitatea. Hormonul natriuretic joaca un rol important
in procesul de evaluare a ischemiei cardiace, de stratificare
a riscurilor pacientilor cu insuficientd cardiacd (capacitate
de prognoza) si de a ghida tratamentul insuficientei cardiace

(8].

Scopul

Estimarea clinico-diagnostici a biomarkerului NT-
proBNP la pacienti cu fibrilatie atriald non-valvulara si
insuficienta cardiaca.

Materiale si metode

Studiul prospectiv a fost efectuat pe un lot de 40 de
pacienti cu FA non-valvulara si risc tromboembolic inalt
(CHA2DS2VASc >2 p.), internati in sectia Cardiologie a
IMSP Spitalul Clinic Municipal "Sfinta Treime”, in perioada
decembrie 2022 - iunie 2023.

Studiul a primit aviz favorabil a Comitetului de Etica a
Cercetidrii a USMF ”Nicolae Testemitanu” din 18.05.2019 cu
nr.30.

In cadrul protocolului de cercetare, participantii
studiului au indeplinit urmétoarele proceduri: Colectarea a
10 ml de sange la internarea in stationar pentru efectuarea
investigatiei imunologice de laborator (NT-proBNP). Dupa
o lund de tratament pacientii au fost invitati sa se prezinte
la un control repetat la medic, dupa care au fost rugati sa
permitd recoltarea repetatd a sangelui periferic pentru

analiza biomarkerului NT-proBNP. Recoltarea probelor
prevedea o colectare repetata a 10 ml de singe periferic,
fiind efectuata in incinta sectiei cardiologice a IMSP Spitalul
Clinic Municipal ”Sfanta Treime”.

Criterii de includere: Pacientii adulti (vérsta peste 18
ani), cu FA non-valvulard permanentd si persistentd aflati
la tratament cu Warfarina. Criterii de excludere: Pacientii
cu FA non-valvulard paroxisticd si de novo, FA valvulara si
postoperatorie, FA dupa cardioversie si insuficientd cardiaca
avansatd IC CF IV NYHA (stare decompensata).

Sangele venos pentru analiza NT-proBNP a fost colectat
in eprubete vacutainer de 5 ml cu gel separator. Serul a fost
separat prin centrifugare. Mdsurarea markerului pro-BNP a
fost efectuatd in Departamentul imunologic al laboratorului
clinic-diagnostic al IMSP Spitalul Clinic Municipal Sfanta
Treime” (orasul Chisindu, Republica Moldova), a fost folosit
analizator imunologic AFIAS -1, Boditech Med Inc. Korea cu
flux lateral bazat pe fluorescentd cu valoarea de referinta <
300 pg/ml, valoarea de detectie intre 10 - 30000 pg/ml.

Rezultate

Stocarea datelor colectate a constatat ca varsta pacientilor
internati si supusi procedurii de diagnostic a fost cuprinsd
intre 50-90 de ani, cu o medie de 66,98+1.29 si greutatea
medie de 91,243,366 kg, cu un diapazon al varstei cuprins
intre 18 si 89 de ani, genului feminin revenindu-i o pondere
de 42,5% (17 persoane), iar genului masculin - 57,5% (23
persoane). Vérsta medie pe genuri a constituit 67,95+1,47
ani la pacientii de sex masculin §i 65,64+1,88 ani la cei de sex
feminin. Majoritatea pacientilor proveneau din mediul de trai
urban 55%, dintre care 15 bérbati (65,2%) si 6 femei (35,3%);
din mediul de trai rural - 8 barbati (34,8%) si, respectiv, 11
femei (64,7%). Din numar total de 40 de pacienti incadrati
in studiul, cu indicele masei corporale (IMC) normal, s-a
prezentat doar 1 pacient din rdndul barbatilor si 2 pacienti
din rdndul femeilor; supraponderali au fost 10 barbati (spre
deosebire de femei in categoria cdrora doar 3 au prezentat
greutatea supraponderald) si un numar egal de barbati si
femei au fost incadrati in categoria de persoane obeze cu
IMC > 30 (Tabelul 1).

La examinarea initiald a fiecarui pacient, in scopul
aprecierii riscului tromboembolic dupa CHA2DS2VASc
(Tabelul 2), s-a determinat prezenta si numarul compo-
nentelor acestui scor, ulterior pacientii fiind clasificati dupé
numdrul de puncte acumulate (Figura 1).

Astfel, insuficienta cardiaca sau disfunctia ventriculard
moderatd sau grava (FEVS 40 %) a fost evidentiatd la 24

Tabelul 1
Distributia pacientilor dupd gen si corelatia cu vdrsta, mediul de provenien{d, greutatea si indicele masei corporale (IMC)
Varsta Greutatea medie Mediu de provenienta IMC
(ani) (kg) Urban Rural Sub 24 25-29 Peste 30
(52,5 %) (47,5 %) (Normal) (Supraponderal) (Obez)
Barbati 23 . . 1
(57,5 %) 67,95 91,08 15 (65,2 %) 8 (34,8 %) 10 12
Femei 17 0 0
(42,5 %) 65,64 91,35 6 (35,3 %) 11(64,7 %) 2 3 12
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Tabelul 2
Caracteristica comorbiditdtilor la pacientii cu FA si risc tromboembolic inalt
CHA2DS2VASc Lotul general Femei Barbati
N=40 (100%) N=23 (57,5%) N=17 (42,5%)
ICsau disfunctie ventriculard moderatd sau grava (FEVS 40%) 24 (60 %) 9(15,65%) 15 (35,29 %)
HTA 40 (100 %) 23 (100%) 17/ (100 %)
Gradul | 0 0 0
Gradul Il 22 (55 %) 10(17,39 %) 12(28,23 %)
Gradul Il 18 (45 %) 8(13,91%) 10(23,5 %)
Varsta 75 ani 3(2,5%) 0 3(7,05%)
Diabet zaharat 12(30%) 712,177 %) 5(11,7 %)
AVG, AIT, embolie sistemicd in antecedente 3(7,5%) 1(1,73 %) 2(4,7 %)
Boald vasculara (IM vechi, afectarea aortei sau a vaselor periferice) | 6 (15 %) 3(5,23 %) 3(7,05 %)
Varsta 65-74 ani 22 (55 %) 11(19,1%) 11(25,88 %)
Sexul feminin 23 (57,5 %) - -

Legendq: HTA — hipertensiune arteriald; AVC — accident vascular cerebral; AIT — accident ischemic tranzitoriu; IM — infarct miocardic.

pacienti (60 %), dintre care 9 pacienti sunt de genul feminin
(15,65%) si 15 (35,29%) de genul masculin. Hipertensiunea
arteriald (HTA), de asemenea, a fost evidentiatd la toti
pacientii examinati (100%), dintre care HTA gradul II -
22 (55%), gradul IIT — 18 (45%) persoane. Repartizarea pe
grupe de varstd a bolnavilor cercetati a evidentiat doar 3
(2,5%) persoane cu varsta > de 75 ani. Circa 30% din bolnavi
sufereau de diabet zaharat (DZ) (12,17% - femei si 11,7%
- bérbati). Antecedente de eveniment tromboembolic au
mentionat 3 (7,5 %) pacienti. Repartizarea pacientilor pe
grup de varsta 65-74 ani a evidentiat un numiér de 22 (55%)
pacienti, cu repartizarea egald a numarului intre femei si
bérbati. Patologii vasculare (infarct miocardic (IM) vechi,
afectarea aortei sau a vaselor periferice) au fost evidentiate
la 6 persoane (15%), dintre care 3 pacienti sunt de genul
feminin (5,23%) si 6 (7,05%) de genul masculin.

Prin sumarea factorilor de risc enumerati a fost calculat
scorul CHA2DS2VASc. Astfel, 2 puncte au acumulat 6 (15%)
pacienti, 3 puncte - 12 (30%) pacienti, 4 puncte — 11 (27%)
bolnavi, 5 puncte — 10 (25%) pacienti si 1 pacient (3%) a
acumulat 6 puncte, prezentdnd un risc tromboembolic foarte

inalt.

27% ’

= 2 puncte = 3 puncte = 4 puncte = 5 puncte = 6 puncte

Figura 1. Repartizarea gradului de risc conform scorului CHA2DS2VASc.

Pacientii din studiu au fost repartizati conform nivelului
de NT-proBNP identificat la examenul de laborator conform
urmitoarelor niveluri: 0-299 pg/ml, 300-499 pg/ml, 450-

899 pg/ml si 1800-30000 pg/ml. Rezultatele cercetdrii au
fost prezentate sub forma de analizd comparativi a valorilor
NT-proBNP la internarea in stationar si dupd o luna de
tratament. Pentru intregul lot de pacienti valorile medii ale
NT-proBNP au fost urmatoarele: 3349,965+£661.23 pg/ml la
internare in stationar si 2629,681+£733.3076 pg/ml dupa o
lund de tratament.

Tabelul 3
Valoarea medie de NT-proBNP si numdrul de pacienti conform nivelului de NT-
proBNP (la internare in stationar)

NT-proBNP (ng/ml) [ Nr. pacientilainternare | Valoarea medie NT-
in stationar proBNP (pg/ml)
0-299 5% (n=2) 81,125
300-449 5% (n=2) 388,27
450-899 15% (n=6) 604,32
900-1799 32,5% (n=13) 705,56
1800-30000 42,5% (n=17) 6018,37

LA INTERNARE IN STATIONAR
m50-59

m60-69

77
6
6 5
4
70-79
2 2 2
11 11 I 1 I'30'39
0 llU 0 oop 0 l 0 0 l

0-299 300-449 450-899 900-1799  1800-30000

Figura 2. Distribufia NT-proBNP, in functie de grupe de vdrstd (la internare in
stationar).

E=Y

[a=]

In literatura de specialitate, pragul de valoare maxima
normald variaza de la 100 la 300 pg/ml, in lotul studiat la
internare in stationar, valoarea intre 0-299 pg/ml a fost
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inregistrata la 2 pacienti, ceea ce constituie 5%, cu valoarea
medie a NT-proBNP - 81,125 pg/ml; intre 300-499 pg/ml
s-au inregistrat la 2 pacienti (5%), cu valoarea medie a NT-
proBNP - 388,27 pg/ml; 6 pacienti (15%) cu valoarea medie
a NT-proBNP - 604,32 pg/ml care s-au incadrat in nivel
intre 450-899 pg/ml; cu valoarea intre 900-1799 pg/ml s-a
inregistrat un numar de 13 pacienti (32,5%), cu valoarea
medie a NT-proBNP de 705,56 pg/ml si cei mai multi
pacienti cu valoarea intre 1800-30000 pg/ml in numar de 17
pacienti (42,5%) cu o medie a NT-proBNP - 6018,37 pg/ml
(Tabelul 3, Figura 2).

Tabelul 4
Valoarea medie de NT-proBNP si numdrul de pacienti conform nivelului de NT-
proBNP (dupd o lund de tratament)

NT-proBNP (ng/ml) | Nr. pacienti dupd oluna | Valoarea medie NT-
de tratament proBNP (pg/ml)
0-299 10% (n=4) 186,905
300-449 2,5% (n=1) 301
450-899 15 % (n=6) 506,40
900-1799 40%(n=16) 786,129
1800-30000 32,5% (n=13) 6197,17

DUPA O LUNA DE TRATAMENT

66 6
6
m50-59
a4 4
4 3 3 | 60-69
2 2
2 70-79
1 1 1 1
I l I I m30-89
0
0-299 300-449 450-899  900-1799 1800-30000

Figura 3. Distributia NT proBNP, in functie de grupe de vdrstd (dupd o lund de
tratament).

Dupi o lund de tratament, in lotul studiat valoarea intre
0-299 pg/ml la NT-proBNP a fost inregistrata la 4 pacienti,
ceea ce constituie 10% din numdrul total de pacienti, cu o
medie a NT-proBN de 186,905 pg/ml; intre 300-499 pg/ml
s-a inregistrat 1 pacient, cu valoarea medie a NT-proBNP -
301 pg/ml; 6 pacienti (15%) cu valoarea medie a NT-proBNP
- 506,40 pg/ml, care s-au incadrat intre 450-899 pg/ml; cu
valoarea intre 900-1799 pg/ml s-a inregistrat cel mai mare
numar de pacienti (16), ceea ce constituie 40% din numérul
total, cu valoarea medie a NT-proBNP de 786,129 pg/ml
si 13 pacienti (32,5%) cu valoarea medie a NT-proBNP de
6197,17 pg/ml s-a repartizat intre nivelul 1800-30000 pg/ml
(Tabelul 4, Figura 3).

Discutii

Determinarea nivelului hormonului NT-proBNP este
cel mai promititor test, care se elimind cu specificitate
inaltd in circulatia sanguind in timpul extinderii peretelui
ventricular. NT-proBNP ar constitui un instrument care

reprezinta un beneficiu si din punct de vedere al sistemului
de sdnatate, deoarece se realizeaza cu un cost mai mic
sau, cel mult, asemanator cu al altor metode. Literatura de
specialitate remarcd faptul ca FA si IC frecvent coexistd in
diagnosticul pacientilor cardiaci, rezultatele noastre aratd
cd IC a fost evidentiatd la toti pacientii studiati (100%), 8
dintre ei (20%) prezentand IC II (NYHA), 5 pacienti (62,5%)
de genul masculin si 3 pacienti (37,5%) genul feminin. IC
III (NYHA) a fost evidentiatd la 32 de pacienti (80%) dintre
care de genul masculin - 18 pacienti (56,25%) si de genul
feminin — 14 (43,75%). Se observi si cresterea nivelului de
NT-proBNP in ambele patologii, dar studiile demonstreaza
ca acest marker se considerd mai superior, cu valorile mai
ridicate, pentru diagnostic si predictie de FA, comparativ cu
IC. Studiile savantului P. Heidenreich si colaboratorii lui au
demonstrat ca, intr-o populatie obisnuitd, unde incidenta
fractiei de ejectie scdzuta este apreciata la 1%, este mai util sd
se determine mai intai nivelul de NT-proBNP plasmatic si,
apoi, la pacientii cu valori scazute, sé se efectueze si ecografia
cordului [9].

Existd mai multe explicatii potentiale pentru niveluri
crescute ale NT-proBNP la pacientii cu IC si FA. In primul
rand, cresterea NT-proBNP poate fi direct legata de modificari
hemodinamice in timpul episodului propriu-zis de FA. In al
doilea rand, nivelurile crescute de NT-proBNP pot fi legate
de remodelarea cardiaci structurald sau functionald cronicé
ca un rezultat al episoadelor sustinute de FA sau, pe locul al
treilea, doar reflectd cd pacientii cu FA au IC mai avansata
[10].

Este bine cunoscut faptul cé pacientii varstnici cu FA si cu
ICinanamnezaauunriscinaltde complicatii tromboembolice
si de dezvoltare a accidentului vascular cerebral (AVC).
Rezultatele studiului nostru de repartizare a pacientilor dupa
gradul de risc conform scorului CHA2DS2VASc, confirmd
acest lucru. Datorat FA, AVC ischemic, este deseori mai sever
§i are un prognostic mai rezervat.

Concluzii

Studiul dat a scos in evidenta cd NT-proBNP este un test
foarte important, rapid (15 minute) si fiabil. Nivelul seric
al acestui marker creste cel mai mult in cazul insuficientei
cardiace, care este diagnosticatd la toti pacientii din studiul
nostru cu FA non-valvulard, forma permanenta si persistenta.
Rezultatele noastre au demonstrat cd pacientii au format un
lot relativ omogen din punct de vedere al vérstei, genului si
greutdtii. Analizand distributia geografica, am constat cé cei
mai afectati de FA non-valvulard printre pacientii cardiaci au
provenit din mediul urban, cu prevalenta genului masculin.
Rezultatele noastre au relevat o distributie egald a numdrului
de pacienti in grupurile de varstd intre 60-69 de ani si 70-79
de ani, cu valorile ridicate ale markerului NT-proBNP intre
1800 - 30000 pg/ml. Dupd o luna de tratament in stationar
observam o scadere a valorilor markerului NT-proBNP, iar
cei mai multi pacienti au fost inregistrati in diapazonul NT-
proBNP intre 900 — 1799 pg/ml. Rezultatele pozitive vorbesc
despre imbunatatirea starii pacientilor, conduita corecta si
efectivd a tratamentului aplicat.
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Summary

Introduction. Pheochromocytoma is a catecholamine-secreting neuroendocrine tumor that originates in the chromaffin cells of the adrenal
medulla or extra-adrenal sites, both derived from the embryonic neural crest. The term "pheochromocytoma" is reserved for tumors involving the
adrenal glands, while for extra-adrenal tumors that come from the sympathetic and parasympathetic ganglia and have a noradrenergic phenotype,

the term "paraganglioma"” is used.

Case Report. Pheochromocytoma is a rare tumor in children. We present the case of a 9-year-old female child with heterotopic retroperitoneal
localized pheochromocytoma, clinically manifesting hypertension, tachycardia and headache. The diagnosis was based on abdominal ultrasound,
Computer tomography and contrast-enhanced Magnetic Resonance Imaging, confirmed by evaluation of free plasma catecholamine metabolites
and testing of fractionated urinary metanephrines. This case is of interest due to an atypical position and vascularization of the pheochromocytoma,
located retroperitoneally on the right, casuistically described in the literature, which created some diagnostic confusions.

Conclusion. The use of the transperitoneal approach, in this case, allowed an excellent exposure and radical removal of the tumor without injuring

the kidney and ureter attached to the tumor.
Keywords: pheochromocytoma, heterotopy, hypertension, children

Introduction

Pheochromocytoma is a catecholamine-secreting
neuroendocrine tumor that originates in the chromaffin
cells of the adrenal medulla or extra-adrenal sites, both
derived from the embryonic neural crest. The term
"pheochromocytoma” is reserved for tumors involving the
adrenal glands, while for extra-adrenal tumors that come
from the sympathetic and parasympathetic ganglia and have
a noradrenergic phenotype, the term “paraganglioma” is
used [1].

About 10-20% of these rare endocrine tumors manifest
in childhood, often being associated with genetic mutations
[2], the incidence being 0.2-0.5 cases per 1 million children.
This neoplastic entity, producing catecholamines and
their metabolites, represents 80-85% of catecholamine-
secreting tumors, about 80-90% of children being affected
by hypertension at the time of diagnosis [3]. Most of these
tumors are considered clinically benign, but about 10-15% of
cases of pheochromocytomas and 20-50% of paragangliomas
are potentially malignant forms [4]. However, both the
“benign” and “malignant” forms of pheochromocytoma
/ paraganglioma are now appreciated to be potentially
malignant forms, and a risk stratification approach is
accepted to identify cases predisposed to metastatic spread
in the future [5]. Pheochromocytoma may be associated
with some cancer syndromes, namely, multiple endocrine
neoplasia type 2 (MEN2), von Hippel-Lindau disease, type 1
neurofibromatosis, etc. [6].

This study aims to elucidate the case of a 9-year-old
patient with hypertension and tachycardia, diagnosed with
pheochromocytoma located retroperitoneally in the anterior
region of the lower renal pole with compression of the right
renal hilum and upper ureter, the right adrenal gland not
being imagistically detected in the anatomical place.

Case presentation. The 9 years old girl was hospitalized
in our institution for a retroperitoneal tumor formation,
presenting with general weakness, pronounced headache,
periodic abdominal pain, periodic nausea, hypertension.
According to her parents, she found out that the disease
started 4 years ago with a headache, later the rest of the
mentioned symptoms appeared.

At the time of hospitalization, the general condition of
the patient was stable, the blood pressure in both arms being
180/130 mmHg, and the pulse rate of 125 beats per minute.

After initiating the treatment with captopril and
nifedipine, blood pressure dropped to 154/110 mmHg for
a period of time, but after - returning to initial values. The
results of routine laboratory tests, Electrocardiogram (ECG)
and chest X-ray did not show any pathological deviations.

Abdominal ultrasound showed a retroperitoneal tumor
on the right. Abdominal computed tomography confirmed
the presence of a retroperitoneal tumor on the right located
between the antero-medial surface of the lower half of the
right kidney and the duodenum, measuring 5.6 x 5.7 x 6.1
cm, which unevenly captures the contrast substance (figure

1).
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Figure 2. Patient, 9 years old. Contrast preoperative MRI: Heterotopic pheocarcinoma? Renal paranganglioma?

Contrasting Magnetic Resonance Imaging (MRI) of
the abdomen revealed a heterogeneous volume formation,
located anterior to the lower pole of the right kidney with
clear capsular contour, with an intense inhomogeneous
hypercontrastation predominantly peripheral, with central
necrotic component, with compressive effect in the renal
hilum, with no signs of renal structures and renal hilum
invasion (figure 2).

The upper part of the formation is suspected to have a
connection with a branch of the right renal artery, in the lower
part — sinuous venous drainage with mesenteric vein. The
adrenal gland on the right is not visible, the left — of normal
size and structure. No signs of abdominal lymphadenopathy
were found. Conclusion: ectopic pheochromocytoma? Renal
paraganglioma?

Evaluation of free plasma catecholamine metabolites
found increased levels of normetanephrine - 5217.9 pg/mL
(norm: <196), methanephrine levels being within normal
limits - 19.4 pg/mL (norm: <65). Testing of fractional
urinary metanephrines revealed significantly increased
values of normetanephrine - 5989.66 pg/24h (reference
range for children aged 9-12 years: 55-422 pg/24h) and
3-methoxytyramine - 583.43 ug/24h (reference range:
192-228 ug/24h), while metanephrine values were within
subnormal limits — <26.13 pg/24h (reference range: 43-188
ug/24h). At the same time, elevated serum aldosterone (41.6

ng/dL) and direct plasma renin (226.8 pUI/mL) were found,
while the aldosterone / renin index was 0.18 (norm: <3.7).

After preoperative preparation wusing doxazosin,
transabdominal surgery was performed. Intraoperatively, a
tumor formation of about 5-6 cm in diameter was found, well
vascularized, with a macronodular surface, of hard-elastic
consistency, with anterior location from lower surface of
the kidney, which was compressing the renal hilum without
invading the organ. After mobilization with ligation and
sectioning of blood vessels, an intimate adhesion of the ureter
to the tumor was observed, being of a smaller size compared
to the ureteral segment localized above the tumor. The tumor
was removed radically without damaging the capsule (figure
3). No other formations were found. The operation ended
with the restoration of the anatomical plane.

We note that, during the operation, hypertension
crises and hypotensive reactions caused by the secretion of
catecholamines were present, but which were controllable.

Histological examination established the diagnosis of
pleiomorphocellular pheochromocytoma with alveolar
zonal pattern (Zellballen), with vascular and necrotic
thrombohemorrhagic foci (figure 4).

The results of the immunohistochemical test revealed
a diffuse positive reaction of the cellular component to the
marker Cromogranin-A and negative to Melan-A with a
positive reaction in the sustentocyte cells at the periphery
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Figure 3. A— Macroscopic appearance of the removed tumor; B — the macroscopic sectioned appearance of the tumor, which has a yellowish-brown hue, at the subcapsular
periphery a weakly differentiated yellowish area is determined; zonal, towards the center, there is an accentuation of the vascular network, which contains thrombi; foci of

necrosis and hemorrhage.

Figure 4. Microscapic aspect of ectopic adrenal neaplasm: A — Proliferation of chromaphinic polygonal cells with nuclear polymorphism (irreqular round nuclei, in various
relation to bizarre pleomorphic nuclei with a more or less eosinophilic microgranular cytoplasm; B — Areas with uniform and non-uniform alveolar architecture characteristic
to the Zellballen growth pattern; C— Parietal thrombosis in organization and revascularization (a) adjacent to an area of sclerosis with hemosiderosis and hemosiderophagy
(b); D— Ectasic vessels in the peripheral area with protein-cell agglutinates with hyperchromic nuclei, some pleomorphic cells in the vessels from the capsule area.

of the tumor nests which confirms histological features of
pheochromocytoma with no definite invasion of the capsule
or lymphovascular area (LVO0). PASS score - adrenal gland
pheochromocytoma; Scaled Score = 4.

The postoperative period evolved with episodes of
transient hypotension, the blood pressure returning to normal
values 3-4 days after surgery. The patient was discharged on
the 10th day postoperatively with a blood pressure of 110/60
mmHg and a pulse rate of 103 beats per minute.

The patients agreed to the publication of the clinical case.

Discussions

The adrenal glands have a double embryological origin,
the cortex coming from the mesoderm while the medullary
layer - from the ectoderm, histopathological differing in cell

structure, organization and function [7]. Embryologically,
the adrenal cortex is derived from the coelomic mesoderm
of the urogenital crest during the 4th and 5th week of fetal
development. Chromaffin adrenal medulla is a component
of the sympathetic nervous system. At the 7th-8th week
of embryogenesis, the ectodermal cells of the neural
crest separate from the celiac plexus and advance into the
primordial cortex, thus developing the medullary layer of the
adrenal gland. The aberrant or accessory adrenal glands are
formed at the 7th and 8th week, with multiple or secondary
primordia separated from the main gland. The adrenal cortex
is completely differentiated in the three areas up to the age of
3 years [8].

Variations of the adrenal glands can be examined
under four main criteria: absence, fusion ("Horseshoe" or
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"Butterfly”), and incorrect position of the adrenal glands
and ectopic adrenal glands [9, 10, 11]. Ectopic adrenal
tissue, first described by Morgagni (1740), is a rare entity
associated with embryological developmental defects, with
an incidence ranging from 1% - 9.3%, although it can occur
in 50% of newborns regressing later in early childhood. Most
ectopic adrenal tissue is found in the vicinity of the adrenal
glands around the celiac axis. However, because the adrenal
cortex and gonads originate from the urogenital crest, in the
early periods of embryogenesis the adrenal cortical tissue
may migrate with the gonadal descent. Usually, ectopic
adrenal tissue is asymptomatic, being found incidentally
during surgery in various regions of the body, including:
retroperitoneal space, renal parenchyma, celiac plexus,
intrathoracic, hepatic capsule, spermatic cord, testis and
surrounding tissues, etc. Ectopic adrenal tissue requires a
differential diagnosis of volume formations closely related to
the urogenital system or on the path of gonadal descent [8,
12, 13].

Adrenal heterotopia is rare when accessory adrenal tissue
is incorporated into adjacent organs due to incomplete
separation of primitive adrenal cortical cells from the celomic
mesothelium. Adrenal heterotopia can be complete or partial,
depending on when both or only one part of the adrenal
gland does not remain in the normal anatomical position
[8]. In the literature are described cases of malposition of
the adrenal gland with various variations of both arterial and
venous vascularization [10].

Some reports have shown cases of functional
adrenocortical adenoma or adrenocortical carcinoma
originating from ectopic adrenal tissue, but cases of
pheochromocytoma from ectopic adrenal tissue are casuistic
[14]. Cases of retroperitoneal pheochromocytoma are also
reported randomly [15].

The first case of pheochromocytoma was described by
Felix Frankel in 1886 [16, 17]. According to some authors, the
German pathologist Ludwig Pick (1912) proposed the term
"pheochromocytoma", which comes from the Greek words
"phaios" (dark), "chroma" (color) and "cytoma" (tumor)
[18], others believe that this term was invented by Poll H.
(1905) [19]. Max Schttelius (1849-1919) first described the
histopathological features of the pheochromocytoma [20]. In
1926, Charles Mayo and Cesar Roux first reported successful
surgical removal of pheochromocytoma [21].

Symptoms of pheochromocytoma are caused by increased
levels of catecholamines (dopamine, norepinephrine,
epinephrine, etc.) in the circulation, causing high blood
pressure, tachycardia, changes in cardiac conduction,
headache, sweating, face hyperemia, nausea, vomiting,
dizziness. In some cases, hypertensive retinopathy or
papillary edema may be found [22].

Although the basic investigation in the primary
detection of adrenal gland tumors is imaging (computed
tomography and MRI), the gold standard in the diagnosis
of pheochromocytoma and paraganglioma is the
demonstration of excess catecholamine production [18,
23]. Evaluation of methanephrines in plasma or urine are
primordial because they have a higher diagnostic accuracy
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compared to catecholamine testing [24]. Depending on
the biochemical phenotype, these tumors can be divided
into 3 groups: noradrenergic tumors, which secrete mainly
noradrenaline, adrenergic tumors which secrete mainly
adrenaline, group 3 being composed of tumors in which
predominantly dopamine is secreted [25]. The biochemical
phenotype can be considered an indicator of tumor location.
As an example, the secretion of adrenaline and metanephrine
is usually characteristic for adrenal tumors, while extra-
adrenal tumors secrete predominantly or exclusively
noradrenaline and normetanephrine. Tumor production
of 3-methoxytyramine is also associated with the extra-
adrenal localization of the primary tumor [26, 27]. Some
studies have found that the secretory phenotype of adrenal
pheochromocytoma does not significantly influence the rate
of hemodynamic complications during surgery, but may
influence the postoperative outcome, noradrenergic tumors
having worse outcomes than adrenergic ones, with higher
rates of recurrence or malignant behavior [28].

Positron Emission Tomography (PET) scanning
technology uses several radiolabeled ligands, involved in the
synthesis and metabolism of catecholamines and can be used
to locate this type of tumor. 123I-methaiodobenzylguanidine
scintigraphy, thissubstancebeingan analogtonorepinephrine
with major affinity for the transport of norepinephrine, is
useful to locate these tumors [18, 29]. Simultaneous diagnosis
of pheochromocytoma in both adrenal glands is called
synchronous bilateral pheochromocytoma, while subsequent
occurrence of pheochromocytoma in the contralateral
adrenal gland after excision of unilateral pheochromocytoma
is called metachronous bilateral pheochromocytoma [30].

Although the clinical manifestations of this tumor are
quite clear, the correct diagnosis can often be confounded
with adrenal neuroblastomas, about 20% of which have
hypertension due to catecholamine release and compression
of renal vessels. Another challenge is that some cases are
normotensive, some authors reporting an incidence of about
12% of patients with pheochromocytoma. The non-secreting
pheochromocytomas found in 4-13% of patients should
be also taken into account. Therefore, adrenal tumors in
children should be properly evaluated by a multidisciplinary
team, and the exclusion of neuroblastoma is fundamental
[31].

Composite pheochromocytoma is a very rare tumor of
the adrenal medulla, which consists of neuroendocrine
and neuronal components. Histologically, the endocrine
portion is that of a pheochromocytoma, while the neuronal
elements may represent neuroblastoma, ganglioneuroma,
ganglioneuroblastoma, neuroendocrine carcinoma, or
schwannoma. Although both pheochromocytomas and
neurogenic tumors are derived from the neural crest, they are
distinct entities. Symptoms can result from hypersecretion of
hormones by any of the components [32].

Preoperative management of pheochromocytoma is
aimed at controlling hypertension, heart rate and arrhythmia,
evaluation and optimization of the myocardial function,
restoration of circulating blood volume, electrolyte disorders
removal and glucose levels normalization [33]. Preoperative
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preparation can take about 2-4 weeks and includes the use
of a-adrenoceptor antagonists, which are the first-choice
preparations (phenoxybanzamine, doxazosin). Calcium
channel blockers may be used in some cases to improve blood
pressure control. The use of f-adrenoceptor antagonists is
determined by the presence and severity of tachycardia, these
preparations being indicated after an adequate blockade of
a-adrenoceptors. The inhibitor of catecholamine synthesis,
methyrosine, is used in combination with a-adrenoceptor
antagonists in patients with severe symptoms, such as those
with biochemically active tumors or extensive metastatic
tumors. It is recommended the treatment of these tumors
to include, also, a high-sodium diet and an adequate fluid
intake to restore the preoperative blood volume and prevent
perioperative hypotension [34, 35, 36].

Surgical resection is the treatment of choice for patients
with pheochromocytoma. Laparoscopic removal of pheo-
chromocytoma is the preferred treatment, whereas in cases
of a large tumor or difficult-to-approach paraganglio-
mas, open laparotomy is recommended, depending on the

location, and the surgeon's preference a transperitoneal or
retroperitoneal approach is performed [37, 38].

Conclusion

The described case is of interest due to an atypical position
with a varied vascularization of the pheochromocytoma,
located retroperitoneally on the right, described casuistically
in the literature, which created some diagnostic confusions.
The use of the transperitoneal approach in this case allowed
an excellent exposure and radical removal of the tumor
without injury to the kidney and ureter attached to the
tumor. Despite the ligation of the main vein of the tumor,
during the surgical intervention, hypertensive ascents were
found due to an abundant vascularization of the neoplasm
without compromising the systemic hemodynamics.
Preoperative use of selective postsynaptic al-adrenergic
receptor blockers such as doxazosin in combination with
calcium channel blockers (amlodipine) has provided a
relatively adequate control of hypertension in children with
heterotopic pheochromocytoma.
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