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ORIGINAL ReseARches

Introduction

Globally, there is an increase in the number of the el-
derly population, which will increase from 841 million in 
2013 to over 2 billion by 2050, i.e. an increase from 11 to 
22%, respectively [1]. The elderly are considered to be a 
vulnerable group of population, with an increased risk of 
co-morbidities, nutritional problems, frailty and geriatric 
syndromes [2]. Physical and social changes resulting from 
old age, polypharmacy, loss of autonomy and appetite are 
just some of the factors that influence the nutritional status 
of this social group of the population [3].

The study of nutrition in frailty syndrome is of particular 
interest to public health, as it investigates multiple aspects of 
human functionality: mobility, gait and balance, sarcopenia, 
physical activity, etc., along with the increase of medical and 
social resources resulting in considerable economic costs 

https://doi.org/10.52418/moldovan-med-j.64-3.21.01
UDC: 616-053.9:613.2:614.21

Assessment of the nutritional pattern 
in frailty syndrome dependent institutionalized elderly
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Abstract
Background: Problems of nutritional status are widespread, of which malnutrition occurs more frequently in vulnerable groups of the population, 
especially in the low-income elderly, including the institutionalized elderly.
Material and methods: The study was performed on a group of 50 participants over the age of 65, from the nursing home; the nutritional status was 
assessed according to the Mini-Nutritional Assessment (MNA) score, the frailty syndrome (FS) was established based on Fried criteria and severity of 
FS – based on the Clinical Frailty Scale. The obtained data were statistically processed by using the “Statistica 6.0” software program. The difference was 
considered statistically significant with p <0.05.
Results: The MNA score showed a positive correlation with reduced physical activity: r= 0.4*, between reduced physical activity and reduced walking 
speed: r= 0.66*, reduced physical activity and fatigue (lack of energy): r= 0.94* (p≤0.05). The cluster analysis revealed that against the background of  
the same food intake, body weight, mobility, neurological status can easily change, the phenomenon underlying the separation of the elderly in different 
clusters (1 and 2), while moderately low food intake in the last 3 months led to significantly reduced mobility, impaired neurological status (severe 
dementia or depression).
Conclusions: This study reported that the elderly in the nursing home have an increased risk of malnutrition, being associated with nutritional pattern, 
such as: involuntary weight loss, the presence of neuropsychiatric disorders, decline in food consumption, affecting the quality of life.
Key words: nutritional status, malnutrition, elderly.

Cite this article
Lupascu-Volentir F, Soric G, Popescu A, Negara A, Cosciug E, Stoicova I. AAssessment of the nutritional pattern in frailty syndrome dependent 
institutionalized elderly. Mold Med J. 2021;64(3):5-10. https://doi.org/10.52418/moldovan-med-j.64-3.21.01.

at the national level [5]. The consequences of malnutrition 
lead to social isolation, increased prevalence of infections, 
hospitalizations, institutionalizations, morbidity and mor-
tality [4, 6, 7]. The prevalence of malnutrition in geriatric 
wards varies between 30 and 70%, and in nursing homes 
up to 74%, depending on demographic factors, educational 
level and assessment tools [8]. The indicators responsible for 
the diagnosis of malnutrition are: nutritional, anthropomet-
ric, biochemical parameters, cognitive status and associated 
diseases [9].

The author Wei K. pointed out that the interrelationship 
between malnutrition and frailty has common pathophysio-
logical determinants and mechanisms, such as: reduction of 
adipose tissue, the presence of chronic inflammation, cog-
nitive decline and functional disorders [10, 11]. Insufficient 
nutrient intake and involuntary weight loss aggravate the 
body’s nutritional reserve against stressors [12].
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There is currently no defining criterion for early iden-
tification of nutritional risk or malnutrition [13], but phy-
sicians, nurses and nutritionists use a wide range of tools 
for early assessment of the diagnosis of malnutrition in the 
geriatric population, such as: Mini-Nutritional Assessment 
(MNA) [9, 12], Geriatric Nutritonal Risk Index (GNRI) 
[14], Nutritional Risk Screening 2002 (NRS-2002) [15], 
Malnutrition Universal Screening Tool (MUST) [16], Short 
Nutritional Assessment Questionnaire (SNAQ) [17] and 
Nutrition Risk in the Critically Ill (NUTRIC) [18].

The European Society for Parenteral and Enteral 
Nutrition (ESPEN) recommends the evaluation of nutrition 
in the elderly by the MNA method [9, 12], being the most 
common and practical method for early estimation of nutri-
tional deficiency and prevention of complications.

In residential homes or nursing homes, early identifica-
tion of malnutrition plays a major role in the prophylaxis of 
nutrition in institutionalized elderly.

The purpose. This study aims to highlight and identify 
the main nutritional pattern aspects of the elderly patient 
from the nursing home by using statistical processing meth-
ods to identify valuable information indices and establish 
the associative links of nutrition through the cluster me-
thod.

Material and methods

The epidemiological study was the part of the 
Institutional Project 20.80009.8007.25 Frailty: diagnosis and 
prophylaxis in relation to the medico-psycho-social prob-
lems of the vulnerable elderly, with a positive opinion of the 
Ethics Committee No 51 of 16.06.2020, which included 50 
elderly people between 65 and 93 years old, institutionalized 
at the Republican Asylum for the disabled persons and retir-
ees. Participants were enrolled in research only after signing 
the informed consent to participate in the study.

All the elderly were examined according to the complex 
geriatric assessment (CGA), which included: physical sta-
tus by assessment of autonomy – Activities of Daily Living 
/ Instrumental Activities of Daily Living  (ADLs and IADLs 
score) [19], assessment of gait and balance (Tinetti test) 
[20] and memory by test Mini-Mental State Examination 
(MMSE) [21, 22].

Data relating to ADLs and IADLs were assigned scores 
from 0 to 6 and 0 to 8, respectively; the highest of the score 
was the greater degree of functional independence for the 
parameters evaluated. Gait and balance disorders are among 
the most common causes of falls in older adults and often 
lead to injury, disability, loss of independence and limited 
quality of life, a score of 22 or less (total 28) indicates a pa-
tient at risk. For the analysis on MMSE scores, a minimum 
expected score of 24 was used for elderly individuals with 
normal activity of cognition, 20-23 – mild cognitive disor-
der, 10-19 – moderate cognitive disorder, 0-9 – severe cog-
nitive disorder.

Nutritional status was determined by MNA (Mini-
Nutritional Assessment) [9], it contains general data, an-

thropometric, dietary, self-assessment of nutritional status 
and health with 18 questions divided into two sections: 
screening with 6 questions, if the score is less than or equal 
to 11, the assessment is continued with 12 questions to get 
the malnutrition index. The maximum screening score is 14 
points, if a score is obtained ≥12 – it is considered normal 
nutritional status, ≤11 points – malnutrition, and for evalu-
ation – the maximum score is 16 points. The final MNA as-
sessment shows the following scores: 24 – 30 normal nutri-
tional status, 17-23.5 – risk for malnutrition and less than 
17 – malnutrition.

The frailty syndrome (FS) was established by applying 
the Fried criteria and the severity of FS – by the Clinical 
Frailty Scale (CFS). The Fried frailty phenotype compris-
es five dimensions: involuntary weight loss (> 5% G / last 
year); decrease in the digito-palmar gripping force (clench-
ing force of the fist) measured with a dynamometer, fatigue, 
normal walking speed low over the distance of 5 m (≤1 
m/s), low level of physical activity [23, 24].

In the specialized works of the last years, the research-
ers reported the complexity of the frailty syndrome in 
the elderly population, mentioning the importance of the 
subtypes of frailty: functional – Groningen Frailty Index 
(GFI), The Short Physical Performance Battery (SPPB), 
Vulnerable Elders Survey (VES) – 13, SARC – F (A Simple 
Questionnaire to Rapidly Diagnose Sarcopenia) and bio-
psycho-social (Charlson Comorbidity Index) [25]. 

Data relating to GFI scores consists of 15 self-report 
items, a person is considered to be frail when the GFI sum 
score is 4 points or higher. The SPPB tool, establishes the 
physical activity of the elderly, the scores ≥10 out of 12 
points correspond with higher levels of balance, lower body 
strength, mobility and physical function. 

Vulnerable Elder’s Survey (VES-13) includes 13 items 
relating to patient age, self-rated health, ability to perform 
six physical tasks and five items relating to function, the 
maximum score is 10 points and a cut-off of ≥3 denotes 
high-risk of experiencing future functional decline. 

The components of SARC-F are: strength, assistance 
with walking, rise from a chair, climb stairs and falls, a score 
equal to or greater than 4 is predictive of sarcopenia and 
poor outcomes. 

The Charlson Comorbidity Index is a method of catego-
rizing comorbidities of patients based on the International 
Classification of Diseases (ICD)  diagnosis codes found in 
administrative data, such as hospital abstracts data. Each 
comorbidity category has an associated weight (from 1 to 
6), based on the adjusted risk of mortality or resource use, 
and the sum of all the weights results in a single comorbidity 
score for a patient. A score of zero indicates that no comor-
bidities were found. The higher the score, the more likely 
the predicted outcome will result in mortality or higher re-
source use.

In order to improve the testing systems, identify the in-
formational value indices, elucidate the character variabil-
ity, the dependence between various factors and classify the 
parameters of the elderly, it was necessary to use different 
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statistical methods that increase the degree of objectivity in 
interpreting the data. For this purpose, the data obtained 
from the program investigations were analyzed by methods 
of variational, correlational and cluster analysis.

The correlational analysis highlighted the correlation 
coefficient (r) which shows the degree of dependence be-
tween factors (0.0 ... 1.0) and the orientation of the depen-
dence (+ or -) [26]. Cluster analysis of k-media [27, 28] 
highlighted the association of clinical manifestations (quali-
tatively assessed – absence/presence: 0/1) by dividing them 
into 3 clusters. The obtained results were processed in the 
STATISTICA 6.0 software package.

Results and discussion

The study was performed on a group of 50 participants, 
whose age exceeded 65 years, the average age of the group 
being 77.72±1.08 years. Regarding the distribution by age 
categories according to the Canadian Classification of the 
Elderly from 1998, the majority were elderly-mature (75-84 
years) – 42%, followed by the young-elderly (65-74 years) 
– 40% and the old-elderly group (≥85 years) – 18%. The fe-
male sex predominated – 62% versus the male 38%. Most of 
them were from the central region of the country, constitut-
ing 84%, from the northern region of the country –6%, and 
from the southern – 8%. Referring to the place of residence 
of the elderly, a higher share was registered in urban areas – 
74.62% versus rural areas – 25.38%.

According to the examination of the MNA nutritional 
score, 40±0.07% of the participants were at risk of malnu-
trition, 22±0.06% were malnourished and 38±0.07% had 
nutritional status within the norm (fig.1), and nutritional 
values   after BMI revealed an average value of 27.77±0.78, 
muscle mass of 27.69±0.55, arm circumference – 28.36±0.56 
and triceps fold thickness – 2.3±0.12.

The evaluation of the institutionalized elderly according 
to the frailty criteria registered the following average values: 
weakness measured by dynamometry – 70±0.06, fatigue 
– 78±0.06, reduced physical activity – 80±0.05, reduced 
walking speed – 76±0.06 and unintentional weight loss had 
28±0.06% of the elderly (fig. 1). Thus, based on the frailty 
criteria, 16% of pre-fragile elderly people were diagnosed, 
who had one or two Fried positive criteria, 66% of fragile 
elderly people, who had three or more positive criteria, and 
18% were robust patients.

CGA is an interdisciplinary approach to determine the 
medical, psychological and functional capabilities of a frail 
elderly person, with a view of developing a coordinated and 
integrated plan for prophylaxis and treatment [29]. Thus, 
according to the results of the geriatric and subtypes of frail-
ty examination, it was established that the elderly included 
in the study showed functional, cognitive and social frailty, 
according to the researched items: ADL scores – 8.70±0.43 
points, IADL – 7.84±0.67 points, Tinetti – 12.78±1.21 
points, MMSE – 21.98±0.67 points, Charlson comorbid-
ity – 6.02±0.33 points, Groningen frailty index – 7.50±0.59 
points, sarcopenia SARC – F – 6.1±0.40 points and VES-13 
– 9.0±0.96 points (fig. 2).

Box & Whisker Plot

 Mean 
 Mean±SE 
 Mean±SD 

M
N

A
 2

4
-3

0

M
N

A
 1

7
-2

3
,5

M
N

A
 s

u
b

 1
7

W
e

a
k

n
e

s
s

 (
g

ri
p 

s
tr

e
n

g
th

)

S
e

lf
-r

e
p

o
rt

e
d

 e
x

h
a

u
s

ti
o

n

L
o

w
 p

h
y

s
ic

a
l 

ac
ti

v
it

y

S
lo

w
 w

a
lk

in
g

 s
p

e
e

d

U
n

in
te

n
ti

o
n

a
l w

e
ig

h
t 

lo
s

s
 -0,4

-0,2

0,0

0,2

0,4

0,6

0,8

1,0

1,2

1,4
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Manifestations of pathological conditions are charac-
terized not only by the presence of certain clinical indices, 
but also by their correlative associations [26]. Thus, signifi-
cant dependencies were found, on the one hand, between 
malnutrition and frailty syndrome, on the other hand – be-
tween various clinical features. For example, there were high 
positive correlations between reduced physical activity and 
reduced walking speed: r= 0.66*, fatigue (lack of energy) 
and reduced physical activity: r= 0.94* (p≤0.05). It should 
be noted that the relatively low correlation coefficient (r) 
for the interrelationship risk of malnutrition –- reduced 
physical activity: r= 0.41* (p≤0.05), indicates that the de-
pendencies found are a trend, rather than a strict relation-
ship, which can be explained by the specificity of patients’ 
response to the same mode of nutrition. The data obtained 
reveal that different clinical indices of malnutrition increase 
the risk of frailty of the elderly through various correlative 
dependencies.
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The cluster analysis [28] by the centroid method of k-
media established that the elderly groups, evaluated, sepa-
rated into 3 clusters were divided according to the level and 
variability of the researched parameters. As members of 
cluster 1 were the elderly with numbers 16, 17, 20, 21, 26, 
27, 29-33, 37, 39, 40, 42, 46; cluster 2 – 1-14, 23, 25, 43, 45, 
47, 49; cluster 3 – 18, 19, 22, 23, 26, 28, 31-33, 44, 46, 48. The 
people in cluster 1 and 2 recorded the highest values   of neu-
ropsychiatric disorders, body mass index ≥23, food intake 
and body weight unchanged in the last 3 months, and those 
in cluster 3 showed values   slightly above the 50% thresh-
old for the aspect of mobility, the presence of psychological 
stress in the last 3 months, severe dementia or depression 
according to screenning (stage 1) of the MNA nutrition 
questionnaire (tab.1).

Table 1. Cluster analysis of nutritional  
screening (MnA) data of the association  

of clinical indicator frequencies

Cluster Frequent indices in clusters (≥50%)

1, n=16 Unchanged food intake in the last 3 months – 81.25%; 
body weight unchanged in the last 3 months  –  93.75%; 
mobility partially affected – 56.27%; psychological stress 
the last 3 months – 62.50%; neuropsychiatric disorders 
(mild dementia) – 100%; BMI ≥23 – 93.75%.

2, n=20 Unchanged food intake in the last 3 months – 100%; body 
weight unchanged in the last 3 months – 85.0%; unaf-
fected mobility – 85%; unaffected neurological status – 
90.0%; BMI ≥23 – 100%.

3, n=14 Moderately low food intake in the last 3 months – 57.14%; 
unknown body weight if it has changed in the last 3 
months – 71.42%; mobility partially affected – 71.42%; 
psychological stress in the last 3 months – 57.14%; neu-
rological status (severe dementia or depression) – 50.0%; 
BMI ≥23 – 78.57%.

Regarding the evaluation of nutrition (stage 2) accord-
ing to the MNA nutrition questionnaire, members of cluster 
1 were the elderly with numbers 1-14, 21, 40-43, 45, 47, 49, 
50; cluster 2 – 15-17, 20, 24, 25, 27, 29, 30, 34, 35-39; cluster 
3 – 18, 19, 22, 23, 26, 28, 31-33, 44, 46, 48. The people in 
cluster 1 recorded the highest values   of self-care and daily 
diet with 3 meals per day or weekly protein intake (dairy, 
meat/fish), vegetables/eggs, polypharmacy, arm and leg cir-
cumference within the norm, cluster 2 presented the highest 
values   of the daily diet of 3 meals per day or weekly intake 
of  protein (dairy), vegetables/eggs, fluid intake per day (3-5 
cups/day), and polypharmacy, self-sufficient and self-per-
ception of nutritional status showed lower values, and clus-
ter 3 demonstrated the highest values   of self-care but with 
some difficulty in eating daily with 3 meals included daily or 
weekly intake of  protein (dairy, vegetables/eggs), and pres-
sure abrasions/ decubitus or skin ulcers showed the lowest 
values   (tab. 2).

Table 2. Cluster analysis of nutritional status indices 
(MnA) and clinical indicator frequencies

Cluster Frequent indices in clusters (≥50%)

1, n=23 Polymedication more than 3 drugs per day – 82.60%; 
pressure abrasions/decubitus or skin ulcers – 82.60%; 
diet with 3 meals per day – 100%, daily intake of  pro-
tein: dairy – 95.65%, meat or fish – 91.30%, weekly in-
take (vegetables/eggs) – 95.65%, daily intake of fruits or 
vegetables – 60.87%, fluid consumption (≥5 cups / day) 
– 56.52%; food at own choice – 95.65%; self-perception 
of nutritional status unaffected – 86.95%; self-assess-
ment of health: good – 52.17%; arm circumference ≥22 
(cm) / leg ≥31 (cm) – 100%.

2, n=15 Polymedication more than 3 drugs per day – 60%; diet 
with 3 meals a day – 100%, daily protein intake: dairy – 
100%, weekly intake (vegetables / eggs) – 93.33%, fluid 
intake (3-5 cups / day) – 80.0%; food at own choice – 
66.66%; self-perception of nutritional status: no idea 
– 80%; arm circumference ≥22 (cm) – 93.33% and leg 
circumference ≤31 (cm) – 53.33%.

3, n=12 Pressure abrasions / decubitus or skin ulcers – 58.33%; 
diet with 3 meals per day – 100%, daily protein intake: 
dairy – 100%, weekly intake (vegetables / eggs) – 100%; 
food at own choice but with some difficulty – 100%; 
self-assessment of nutritional status: being insecure – 
100%; arm circumference ≥22 (cm) – 83.33% and leg 
circumference ≥31 (cm) – 91.66%.

This study identified groups with specific care require-
ments that would reduce the limitations and loss of quality 
of life resulting from MNA and frailty score. A good func-
tioning of nutritional status is related to self-assessment and 
should take priority over primarily clinical and medical ap-
proaches. Studies have shown that functional losses can be 
reversed through training for ADLs and IADLs, with posi-
tive consequences for self-perception of health [27].

Also it must be noted that the presence of subtypes 
of frailty, such as: Groningen Frailty Index, The Short 
Physical Performance Battery, Vulnerable Elders Survey, A 
Simple Questionnaire to Rapidly Diagnose Sarcopenia and 
Charlson Comorbidity Index should be taken into account 
when planning care actions, as this is an important para-
meter in overall geriatric assessment [25]. 

Conclusions

1.  Following a broad approach, the study highlighted that 
the MNA nutritional score is a useful and effective method 
for identifying malnutrition among the elderly population 
in the nursing homes in the Republic of Moldova.

2. According to the cluster analysis (k-average method) 
of the MNA test stage of screenning and evaluation, the best 
ability to differentiate the parameters of the nutritional pat-
tern presented: unaffected food intake and lack of weight 
loss in the last 3 months, neuropsychiatric disorders, poly-
pharmacy, presence of pressure abrasions, provision of 3 
meals per day with an intake of protein, vegetables, fluids 
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more than 5 cups a day and self-assessment of nutritional 
status as being without nutritional problems.

3. It was found that against the background of the same 
food intake, body weight, mobility, neurological status, can 
remain virtually unchanged or change slightly, the phenom-
enon underlying the separation of the elderly into different 
clusters (1 and 2), while moderately low food intake in the 
last 3 months has led to significant disorders of mobility, 
neurological status (severe dementia or depression).

4. The results obtained characterize the profile of insti-
tutionalized elderly and can be used as a basis for the deve-
lopment of effective strategies aimed at reducing functional 
dependence, self-assessment of nutritional status and qua-
lity of life.
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Introduction

Chronic hypertrophic rhinitis is a common problem in 
childhood and adolescence and has a negative impact on 
both physical, social and psychological well-being [1]. The 
prevalence of  chronic hypertrophic rhinitis in children 
(CHRC) is 20-55%, and in the last 5 years this index is in-
creasing. Epidemiological data on chronic hypertrophic rhi-
nitis estimate that more than 200 million people worldwide 
suffer from it.  In the pediatric population, they showed a 
prevalence of 16.1% by the age of 5 years and a prevalence 
of 42.3 % by the age of 14 [2]. The term ”chronic rhinitis, 
hypertrophic” defines a state of congestion of the mucous 
membrane  and underlying tissues  of the  nasal concha so 
that it reduces considerably inferior nasal airway with  the 
functional consequence of constant nasal obstruction [3].

Although chronic hypertrophic rhinitis in children 
(CHRC) is a fairly common  nosological entity in children, 
its symptoms are often subtle and nonspecific and this can 
lead to overlooking the diagnosis [4]. Usually the diagno-
sis of  chronic hypertrophic rhinitis in children is based on 
symptoms that evolve for more than three months and some 
abnormalities determined by endonasal examination or 
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Abstract
Background: Chronic hypertrophic rhinitis  is a common problem in childhood and adolescence and has a negative impact on both physical, social and 
psychological well-being. Chronic hypertrophic rhinitis in the prevalence of children is 20-55%, and in the last 5 years this index is increasing.
Material and methods: The study included 65 patients, aged 5 to 18 years, being hospitalized in the ENT department of the Emilian Cotaga Clinic of the 
Institute of Mother and Child, Chisinau, diagnosed with rhinitis complicated chronic hypertrophic over the years January 2018 – December 2020. The 
study was conducted by retrospective analysis of complicated data from clinical observation sheets and documents accompanying the data. Treatment 
methods studied: laser coagulation, electrocoagulation, radiofrequency, mucotomy. In most cases, lasercoagulation was chosen.
Results:  Nasal permeability in children with chronic hypertrophic rhinitis is altered in most cases. The most frequently affected age groups were 10-14 
years with a rate of 61.53%, the majority being from urban living environment in 63.08%. The most representative clinical signs and symptoms according 
to this study are difficult nasal breathing in 96.93% and mouth breathing – 89.24%.  From the indicated surgical methods, laser coagulation of the nasal 
cornets was performed in 47.7% of cases. It proved to be more effective and less invasive compared to electrocoagulation performed in 44.6% of cases 
and partial mucotomy in 4.62%.
Conclusions:  From the data obtained in the study, we opted for laser coagulation of the lower nasal horns, which has a faster healing period, shorter 
postoperative complications, greater acceptability from the doctor and patient.
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imaging examination [5]. Patients with RCHC often receive 
several types of medications, decongestants, oral antibiotic 
treatments that can change the clinical presentation, especi-
ally in the early stages of the disease [6]. 

The initial management of RCHC is medical, with goals 
that include reducing inflammation, improving drainage, 
and eradicating pathogens. Drug treatment is the first line 
of approach to the treatment of chronic rhinitis. Depending 
on the type, duration and severity of symptoms, drug treat-
ment in chronic hypertrophic rhinitis may use the following 
classes of drugs:

•	 Nasal decongestants – can be used in both topical and 
oral form;

•	 H1 anti-receptor antihistamines, used in patients with 
allergic rhinitis;

•	 Intranasal or oral corticosteroids;
•	 Cromone: sodium cromoglycate and nedocromil so-

dium;
•	 Anticholinergics: ipratropium bromide;
•	 Antileukotrienes;
•	 Specific immunotherapy, used in allergic rhinitis;
•		Intramucosal	injection	of	cortisone	[7-9].	
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In case of inefficiency of drug treatment, surgical treat-
ment is considered [8, 9].  Surgical treatment is reserved for 
cases where the correct and complete medication performed 
during 3 consecutive months is ineffective or in irreducible 
hypertrophy of the nasal cones, when surgical treatment is 
applied as a first-line method [10].

The specialty literature describes multiple surgical te-
chniques to reduce the size of the nasal cones, the choice 
which depends on several factors: the type of hypertrophy, 
the experience and habit of the surgeon, the technical equi-
pment of the clinic where the surgery is performed and, 
last but not least, the costs of intervention [11]. In case of 
reducible nasal corneal hypertrophy, several techniques are 
available, such as lateralization of the nasal cornet with or 
without submucosal vasotomy, mucotomy (partial, total, 
submucosal, anterior), electrocautery, diathermic coagulati-
on, radiofrequency coagulation, vaporization or / and laser 
coagulation [10, 11].

A simple method of restoring nasal permeability is to 
lateralize the cornets. The procedure consists of fracturing 
and lateral mobilization of the lower nasal cornet in a con-
trolled manner using a blunt instrument. The technique is 
often used in combination with other procedures. The tech-
nology is quite safe and easy to use, however in pronounced 
irreducible hypertrophy, it may not be sufficient [1].

Cauterization of the nasal horns by radiofrequency is 
another method of treatment of chronic hypertrophic rhi-
nitis. It provides for the use of high frequency energy, with 
the aim of coagulating the tissues and thus reducing the 
volume of the cornet and reducing nasal obstruction. The 
radio frequency is generated by a specially designed devi-
ce. The electric current is transmitted through an electrode 
to the tissues producing energy release, evaporation of cell 
fluid, which results in tissue coagulation and narrowing of 
the nasal cones.

The maximum effect occurs 7-14 days after the proce-
dure. The technique has a number of advantages, namely: 
it eliminates the risk of bleeding and thus the need for na-
sal tamponade, excludes the need for general anesthesia in 
adults, so the method falls within the requirements of ex 
officio surgery [12, 13].

Microdebrider mucotomy is a beneficial alternative in 
chronic hypertrophic rhinitis because it has the advantage 
of reducing the hypertrophied and hyperplastic tissue of the 
lower cornet under direct visualization, without bone lesi-
ons and without deep thermal effect [14].

The mucotomy technique with the microdebrider can be 
done with local anesthesia, by infiltration, or with general 
anesthesia, depending on the size of the nasal cornet hyper-
trophy, the existing comorbidities, but also the patient’s wis-
hes. The entire tissue of the hypertrophied cornet is resected 
and with predilection of the posterior third and the tail of 
the inferior nasal cornet, which are then aspirated on the 
aspiration system of the apparatus. The results of cornet 
surgery with the microdebrider prove to be very good, with 
favorable long-term functional results [2, 14].

Electrocoagulation was the first method recorded for the 

RCHC treatment and has constantly evolved in its practice. 
This method consists in decreasing the size of the inferior 
nasal cone by cauterization due to the volumetric reduction 
of the nasal cone due to the retraction following the hea-
ling process that follows. The technique can be performed 
by local anesthesia (adults only) or general, under direct 
endoscopic visualization and usually requires nasal tampo-
nade [14]. The long-term results of this technique are con-
troversial because the recurrence rate of cornet hypertrophy 
is high [6, 10].

Cornetotomy or partial cornetectomy is performed in 
advanced hypertrophies of the nasal cornet when hyper-
plastic changes of connective tissue and turbine bone occur. 
Cornetotomies are performed submucosally by creating two 
flaps: medial and lateral, and removing excess connective 
and bone tissue. It is indicated in the hypertrophy of the 
head and body of the nasal cornet, less often in the muriform 
hypertrophy of the cornet tail. If done technically correctly, 
there is practically no open area of the wound and a signifi-
cant volumetric reduction of the nasal cone is obtained. The 
procedure has been applied in several studies, which have 
shown a lasting positive effect on nasal breathing [4, 11, 15].

Regarding the extensive resections of nasal cones, it sho-
uld be mentioned that at present they belong to the field 
of the past, having a predominantly historical interest, due 
to various complications – atrophic rhinitis, ”empty nose” 
syndrome, which has generated new scientific research and 
research to make the surgical approach much more cost-
effective. Thus, the concept of minimally invasive endonasal 
surgery was developed, which provides for the maximum 
preservation of the pituitary mucosa – the noble element 
of the nasal fossae [15-17]. Minimally invasive surgery in-
volves surgical maneuvers, which are related to the limited 
ablation of pathological tissues with the maximum possible 
respect for healthy skin and surrounding tissues. This type 
of surgery has clearly superior advantages over radical sur-
gery, because the repair processes are evolving much more 
favorably, in connection with the considerable reduction of 
surgical trauma.

Material and methods

The study included 65 patients, aged 5 to 18 years, being 
hospitalized in the ENT department of the Emilian Cotaga 
Clinic with the diagnosis of chronic hypertrophic rhini-
tis, during January 2018 – December 2020. This study was 
achieved through retrospective analysis of complicated data 
from clinical observation sheets and  documents accom-
panying the data.

Laser coagulation of the nasal horns

Several types of lasers are known, but in nasal cornet sur-
gery the most common are the Diode laser, the Potassium-
Titanium-Phosphate (KTP) laser and the CO2 laser. In the 
first two types, the conduction of the laser beam is perfor-
med through fiber and direct contact with the tissues of the 
nasal horns, which is an advantage. Another difference be-
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tween the first types and the CO2 laser is the wavelength of 
the emitted light and its ability to penetrate deep. The effect 
of the wave is strictly on the mucosa of the lower nasal cor-
net, the laser having no effect on the skeleton.

In the case of diode laser intervention (fig. 1), the volu-
me of the lower nasal cone decreases by the retraction of the 
loose tissue secondary to the thermal lesions of the tissues. 
The CO2 laser produces necrotic debris and fibroepithelial 
reshaping, which replace the vaporized mucosa [18].

The application of choice is the submucosal one, and the 
important condition is the use of the endoscopic technique 
(fig. 2). The advantage of this technique is the absence of 
bleeding of the operative field and the need for nasal tampo-
nade, minimal damage to the mucosal surface of the nasal 
cone, low reduction of possible disturbance of mucociliary 
clearance and the possibility of bleeding and scarring in the 
postoperative period. The operation in adults can be perfor-
med under local anesthesia.

Results and discussion

A number of risk factors were analyzed that could lead 
to the development of chronic hypertrophic rhinitis and to 
the worsening of the evolution of the subsequent diagnosis. 

One of the main factors is the distribution according to 

the age of the patients, thus there was a higher addressing of 
patients aged 10-14 years with a rate of 61.53%, followed by 
those aged 5-9 years with a rate of 24.62%, then being fol-
lowed by those aged 15-18 with a rate of 13.85%. The results 
are shown in fig. 5.

 
 

Fig. 5.  Distribution of patients by age groups

 Among the social factors that can influence the evolu-
tion of RCHC is the living environment of patients. Thus, 
according to figure 6, the number of patients is higher in the 
urban living environment – 41 cases, with an incidence rate 
of 63.08%, and in the rural living environment – 24 cases 
with a rate of 36.92%.

Fig. 1 .  Diode Laser (Medilas D LiteBeam +)

Fig. 2.  Laser application techniques in chronic hypertrophic rhinitis in children (CHRC)
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Fig. 6.  Distribution of the number of cases depending  

on the living environment 

Based on the data obtained from the study on a group 
of 65 patients, it is observed according to fig. 7, the main 
symptoms were: difficult nasal breathing in 96.93% and mo-
uth breathing – 89.24%. Other symptoms presented were: 
nasal voice in 83.08%, fatigue in 78.47%, snoring in 70.77%, 
sero-mucous secretions in 66.16%, hyposmia in 49.24% and 
headache in 32.31% cases.

Fig. 7. Distribution of data depending on the symptoms 
presented

 
From the multitude of methods listed in chronic hyper-

trophic rhinitis in children (CHRC) surgery, in 31 cases, la-
ser coagulation with a rate of 47.7% was chosen. The diode 
laser was used under general anesthesia, according to the 
method developed in the clinic, aseptic conditions were ob-
served.  Electrocoagulation applied in 29 cases at a rate of 
44.62%, and 3 cases – 4.62% for the partial mucotomy, and 
in other two cases –  3.06 % another method was chosen 
(fig. 8).

One of the first studies on laser reduction of hyper-
plastic lower nasal turbinates were performed by Lenz et 
al., who treated over 2000 patients with nasal obstruction 

due to vasomotor rhinitis [18]. In 80% of patients there was 
an improvement in nasal breathing and a completely free 
breathing after a period of about 10 years. Similar results 
were demonstrated by Levine HL. in a trial using laser coa-
gulation in 29 patients suffering from allergic or vasomotor 
rhinitis [1]. After a monitoring period of 6 ± 12 months, 
81% of patients described a subjective improvement in nasal 
breathing, less nasal congestion [19]. 

Reduction of hypertrophied nasal cornets by diode la-
ser is safe, minimally invasive and effective in relieving the 
symptoms associated with chronic hypertrophic rhinitis. To 
date, there are only a few reports in the literature on mus-
sel treatment. Min et al. treated 53 patients with diode laser 
vasomotor rhinitis (810 nm) [5]. The results on nasal ob-
struction were very satisfactory. In another investigation, 30 
patients treated endoscopically with a diode laser (940 nm) 
were able to achieve an improvement in nasal respiration 
by 85% [3]. DeRowe et al. noticed that no more than 41% 
of patients received improved postoperative nasal breathing 
[8].

Hoffmann et al. performed the laser treatment of the 
lower turbines using the continuous wave diode laser [12]. 
The laser light was applied through endonasal endoscopes 
containing a laser channel. A power of 3W was established, 
and the laser tip was slowly pulled into contact from the rear 
end to the front end of the flow turbine, producing white 
areas of coagulation (”whitening”) of tissue [19]. Additional 
treatment was performed on hyperplastic tissue in impor-
tant aerodynamic areas. Seventy-two patients were treated 
with this method, all noticing an improvement in nasal bre-
athing after six months. Side effects and complications of la-
ser surgery were not described in this study [20]. Compared 
to most of these treatment modalities, laser surgery of the 
nasal obstruction is a minimally invasive procedure with 
a controllable ablation of the hypertrophied tissue causing 
fewer complications (e.g. , bleeding, dryness, synechiae and 
pain). The application is easy to make, offering a cost-effec-
tive and time-saving method for reducing hyperplastic tur-
bines. Moreover, laser treatment appears to be as effective 
or even more effective for reducing hyperplastic turbines 
than most conventional surgical techniques, such as mu-
cotomy, electrocautery, radiofrequency [15]. More invasive 
(radical) operating methods, such as lower turbinoplasty, 
submucosal turbinectomy, lateral fracture, and partial and 
total turbinectomy have the advantage of partially removing 
large hyperplastic parts of the turbinates, leading to a reduc-
tion in obstructive tissue and better results. However, these 
methods have a higher invasiveness, a longer recovery and 
much higher costs than laser therapy [4]. Although the total 
turbinectomy produced a substantial increase in the level 
of nasal air, it also led to the destruction of the cilia, atro-
phy of the mucous membrane and chronic nasal infections, 
with a reduction in the moisturizing capacity and the nasal 
mucosa.

Submucosal diathermy was first used by Neres FE. [3] in 
1907 and developed rapidly in the following years. Beck IC. 
 led the 1930s by the unipolar method [14] and Hurd LM. 

Fig. 8.  Distribution of cases depending on the surgical  
method performed  
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introduced bipolar diathermy in 1931 [20]. The F. target 
submucosal diathermy is current-induced scarring and ob-
literation in the submucosa of the lower nasal horns. The 
results of therapy after submucosal diathermy are evalua-
ted very differently in the literature. The short-term results 
are good and exceed 80%, with a higher success of therapy 
in non-allergic patients [9]. However, if the monitoring pe- 
riod is longer, the results of the therapy are clearly worse [2]. 
A retrospective study showed that after 2 years, only 36% 
of patients treated were satisfied with the outcome of treat-
ment [19].

From the data obtained in the study, we opted for laser 
coagulation of the lower nasal horns, which has a faster hea-
ling period, shorter postoperative complications, greater ac-
ceptability from the doctor and patient.

Conclusions

Nasal permeability in children with chronic hypertro-
phic rhinitis is altered in most cases. The most frequently 
affected age groups were 10-14 years with a rate of 61.53%, 
the majority being from urban living environment – 
63.08%.  The most representative clinical signs and symp-
toms according to this study are difficult nasal breathing in 
96.93% and mouth breathing in 89.24%.

From the indicated surgical methods, laser coagulati-
on of the nasal cornets was performed in 47.7% of cases. It 
proved to be more effective and less invasive compared to 
electrocoagulation performed in 44.6% of cases and partial 
mucotomy in 4.62%.
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Introduction

Smoking is the action of “breathing (something) in, 
inhaling tobacco smoke from a cigarette or pipe; to drink 
(tobacco), to stink” [1]. The term “smoking” appeared only 
at the end of the seventeenth century, and until then this 
action was called “dry drunkenness”. The name “nicotine” 
comes from the name of the French ambassador to Portugal, 
Jean Nicot, who had received as a gift from some sailors to 
America some tobacco leaves. He later brought tobacco to 
the French royal court, from where it later spread through-
out Europe [2].

Although everyone knows that smoking causes cardio-
vascular and respiratory diseases, even cancer, and legisla-
tive restrictions have been imposed to combat this addic-
tion, smoking remains one of the daily actions of people 
on all continents. Globally, the number of smokers has ex-
ceeded 1 billion [3], and although in countries with a high 
standard of living it seems to be declining, globally this 
figure continues to rise. The worst side is that this habit is 
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Abstract
Background:  This article analyzes the professional stress at healthcare professionals (HCP), related to their job. Health care providers can serve as role 
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by 210 subjects from 5 medical institutions: doctors, nurses, and resident doctors. Confidentiality is maintained.
Results: The doctors accumulated 32% on the scale of severe dependence, 8% moderate dependence and only 9% mild dependence, after calculating the 
score and interpreting the data. The resident doctors have accumulated the maximum score on the scale of mild dependence, 7% moderate dependence 
and only 3% severe dependence, which speaks of the fact that they are the youngest category of medical workers at the beginning of their careers and still 
do not have good defense mechanisms. The nurses, who represent 9% of the entire group of subjects, accumulated 0% on the scale of severe dependence, 
8% moderate dependence and 1% mild dependence.
Conclusions: Comparative data on smoking dependence levels in doctors of 32% according to the perceived stress level 71% confirm this. Stressed health 
workers are more likely to smoke, have different social problems and are males. The results of research have shown that the prevalence of smokers among 
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smoking situation in general. It would be helpful to implement training programs about Tobacco Harm Reduction for healthcare workers to improve 
their ability in smoking cessation counselling techniques to provide active support to their patients.
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addictive, and trying to quit smoking is very difficult, and 
in most cases leads to withdrawal, the quite excruciating 
body’s condition.

The word “tobacco” comes from the island of Tobago in 
the Antilles archipelago, where this plant was cultivated, be-
ing called “petum” by the natives. The Aztecs and Incas used 
tobacco mainly during religious ceremonies and it was used 
as an offering to the gods in purification rituals, which al-
lowed priests or religious leaders to detach themselves from 
the clarity of mind in order to communicate with the di-
vinity or induce spiritual visions. The tobacco also relieved 
their hunger and helped them cope better with fatigue [2].

At the beginning of its introduction in Europe, tobac-
co was a treat only for the nobility, later it began to spread 
among the needy. This is because smoking tools have started 
to evolve. If at first the tobacco was crumbled and inhaled 
or was chewed. Then the pipe was invented, then the cigar, 
and later the cigarettes. The first cigarette was made in the 
mid-1800s, and in 1881 the first cigarette maker appeared in 
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America. At the beginning of the twentieth century, when 
the industrial revolution reduced the cost of cigarettes, this 
habit became common among women. In the interwar pe-
riod, large cigarette companies were hugely successful in 
manufacturing more than 300 billion cigarettes a year. By 
the middle of the twentieth century, half of Europe’s adult 
population was already smokers and tobacco was conquer-
ing the planet.

The total number of smokers globally is on the rise. 
Currently nearly 1 billion people have this habit, according 
to a study quoted by bbc.co.uk. Although smoking is be-
coming less popular in many parts of the world, the total 
number of smokers is on the rise, according to a study con-
ducted by the Institute for Health Metrics and Evaluation 
(IHME) at the University of Washington, United States, 
published in JAMA. In 2012, 967 million people smoked 
every day, compared to 721 million in 1980, according to 
data collected from 187 countries. Currently, approximately 
3 out of 10 men (31%) and 1 out of 20 women (6%) smoke 
daily, compared to 4 out of 10 men (41%) and 1 out of 10 
women (10%) in 1980 [4].

Smoking in the Republic of Moldova
In August 2011, the number of smokers worldwide was 

estimated at 1 billion [3]. By 2030, it is likely that 10 mil-
lion people will die from smoking [2]. A turning point in 
the evolution of the tobacco industry is considered the 
entry into force on February 27, 2005 of the Framework 
Convention on Tobacco Control, the first mandatory com-
prehensive global health treaty [5]. The main provisions 
of the Convention concern protection against exposure to 
tobacco smoke; labeling; advertising; liability; illicit trade; 
rules on tobacco products and taxation. In 2007, Moldova 
also ratified this Convention, committing itself to comply 
with the recommendations on smoking cessation [6].

According to a 2010 global survey conducted by the 
World Health Organization, about 600000 people die each 
year from passive smoke, a third of who are children who 
are exposed to cigarette smoke at home [7]. The passive 
smoking can also cause hearing loss. The World Health 
Organization declared May 31 “World No Tobacco Day” in 
1987, precisely to make smokers aware of the dangers of us-
ing tobacco, not only for themselves but also for the society 
in which they live. The smoking is the most important risk 
factor for chronic obstructive pulmonary disease.

The study on smoking, conducted by Magenta 
Consulting on a sample of 1505 respondents, highlighted 
the fact that our smokers are addicted.

Thus, a smoker from Moldova:
•	 Smokes on average 17.9 cigarettes per day (67% in-

crease by 12 persentage points compared to 2012) – 
almost a pack.

•	 Knows about the harm of smoking, but does not wor-
ry that smoking will affect his health in the future.

•	 Is more reluctant to ban smoking in public places (ad-
diction defense position).

21% of survey respondents smoke daily, and 1% smoke 

less than daily.  Interestingly, by analyzing the socio-demo-
graphic profile of the smoker and the non-smoker, Magenta 
Consulting researchers found that smokers read less often, 
work more often outdoors, have fewer children and are ex-
posed to cigarette smoke at home and at work to a greater 
extent [8]. The specialists say that within the stationary 
IMSP Republican Narcology Dispensary, during 2018, over 
460 people received professional counseling to quit smok-
ing, and 305 people received drug treatment for tobacco ad-
diction. More than 3000 smokers received counseling assis-
tance on smoking cessation provided by narcologists from 
territorial health institutions. Also, the general practitioners 
provided primary counseling assistance on smoking cessa-
tion to more than 156000 smokers. In 2018 alone, out of 500 
tobacco addicts who turned to help, 305 quit smoking.

The data of a study conducted by WHO in Moldova 
show that about 25% of the population of our republic 
smoke, hence the fact that almost 44% are men and 5.6% - 
women. The data also show that Moldovans start smoking at 
the average age of less than 18 years [9].

In 2020, this campaign aimed to make young people 
aware of how dangerous tobacco products are and to pre-
vent the tobacco industry from handling tobacco products. 
The experts warn that more and more young people smoke 
hookah, considering it less dangerous, or use menthol ciga-
rettes to mask the use of cigarettes in front of parents, and 
nicotine from using e-cigarettes is no less dangerous for 
children’s health, it also leads to addiction later. Flavored 
cigarettes only increase the number of children using tobac-
co, so that 81% of young people who have ever used tobacco 
products started using a flavored product. In this context, in 
the Republic of Moldova, from May 20, 2020, it is forbidden 
to place on the market tobacco products with a character-
istic menthol flavor. In 2020, along with Armenia, Austria, 
Finland, Ireland and the United Kingdom, the Republic of 
Moldova was designated by the World Health Organization 
as one of the best implementers of tobacco control policies 
[10].

In 2020, the Deputy Director of the National Agency for 
Public Health, Ion Salaru, claimed that “smoking is one of 
the worst public health problems in the Republic of Moldova, 
because every second smoker dies of a disease caused by this 
addiction, being fit for work”. The consumption of any to-
bacco product is a major risk factor affecting over 30% of 
cancer deaths, 90% of lung cancer deaths, 25% of coronary 
heart disease deaths, 85% of chronic obstructive pulmonary 
disease deaths and 25% of deaths from cerebrovascular dis-
ease. Also, smoking severely affects pregnant women, caus-
ing premature births and low birth weight, and increases 
the risk of sudden infant death syndrome in newborns. As 
a result, out of 38000-39000 people who die annually, over 
4500-4700 (about 14%) die from diseases caused by tobacco 
use, including over 60% of people of working age, the mor-
tality among men being 2 times higher than women. Since 
August 2020, in order to reduce the advertising and pro-
motion of tobacco products, the visible display of tobacco 
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products and related products, devices and accessories for 
their use, recharging or heating in commercial spaces acces-
sible to the public was prohibited. The provisions of Article 
25(5) of Law 278/2007 took effect from August 15, 2020 in 
order to reduce their promotion among young people. The 
law was on tobacco control concerning the prohibition of 
visible exposure of tobacco and related products, devices 
and accessories for their use, recharging or heating in com-
mercial spaces accessible to the public. Between August 17 
and September 25, 2020, several unannounced checks were 
organized, establishing that 90% of the audited economic 
agents complied, and sanctions were applied until they fully 
complied with the legal provisions [11].

Stressors and explanatory-interpretative models of 
organizational stress

According to the concept of the Canadian scientist Hans 
Selye [12], launched in 1936, stress is the non-specific re-
action of the body to any request, a concept that quickly 
became established in the international language. Thus, 
this notion is quickly imposed in everyday circulation. At 
the same time, it refers to the real and the imaginary stress, 
which must be well differentiated.

The dictionary of social psychology defines the term 
psychic stress as a state of tension, straining and discom-
fort, caused by emotional agents, with negative significance, 
frustration or depression of states of motivation (needs, de-
sires, and aspirations), difficulty or the impossibility of solv-
ing some problems [13].

In the current conditions of life, we have another form 
of stress that occupies a leading place in these classifica-
tions, namely organizational stress, or stress at work. It is 
the most harmful result, having a negative impact, but also a 
positive one, both physically and mentally. At the base of the 
organizational stress, there are 2 stressors of a psychological 
nature:

1. Role conflict (when a person is subject to requests 
between the manager and the co-workers)

2. Ambiguity of the role (when a person does not have 
enough information to perform their function) 

The workplace stressors include: 
1. Stressors at executive and managerial level (role over-

load, very high responsability towards employees) 
2. Operational stressors (unpleasant or even dangerous 

working conditions)
3. General stress factors (interpersonal conflicts, inter-

group quarrels) 
The effects of stress in general could be grouped into 5 

main categories :
•	 Subjective effects: anxiety, aggression, indifference, 

fatigue, malaise, decreased self-confidence, nervous-
ness, feelings of loneliness; 

•	 Behavioral effects: impulsive behavior, emotional di-
sorders, predisposition to mistakes, alcohol and coffee 
abuse, tendency to eat and /or smoke excessively; 

•	 Cognitive effects: decreased ability to make rational 
decisions, lack of concentration, decreased attention, 
hypersensitivity to criticism, mental blockages; 

•	 Psysiological effects: increase in pulse, blood pres-
sure, blood sugar, dry mouth, cold sweats; 

•	 Organizational effects: low efficiency, isolation, lack 
of job satisfaction, absenteeism, reduced responsibil-
ity, decreased loyalty to the organization, resignations. 

The most common effects of stress felt on the employee 
and the organisation:

1. The fatigue distinctive for the organizational stress:
a) Alarm phase (iritability, susceptibility...),
b) Agitation phase (lack of trust in others, a kind of 

malice towards others...),
c) Exhaustion phase (depression, isolation...).

2. Overworking (as a form of chronic fatigue).
3. Fluctuation of staff.
4. Alcoholism.
Smoking as a strategy of overcoming the occupational 

stress of the medical staff
Smoking is considered by smokers as a method of com-

bating stress, thereby adding another excuse to quit smo-
king. This habit can also reduce stress. The ensemble of stu-
dies to date suggest that under certain conditions nicotine 
can act as an anxiolytic and an antidepressant, but that fol-
lowing chronic use, adaptations to nicotine can occur re-
sulting in increased anxiety and depression following with-
drawal [14].

Nicotine effects on mental state may vary. First, by cau-
sing the release of glucose from the liver and adrenaline 
(epinephrine) from the adrenal medulla, it induces excita-
tion. From a subjective point of view, reported by smokers, 
this manifests itself in relaxation, calmness and liveliness. A 
mildly euphoric state has also been reported, due to endor-
fin euphoria. Decreased appetite and increased metabolism 
can result in weight loss in some smokers [15].

Scientists from the University of New York have found 
that nicotine compensates for brain defects in schizophre-
nia. It is no coincidence that 88% of Americans with this 
disease smoke, and a lot [16].

Despite the addiction of nicotine, it still has a positive 
property. But such it is not for mentally healthy people, but 
for people suffering from schizophrenia – nicotine increases 
their mental activity. Following such a report from research-
ers in the United States, the medical community released a 
drug with an effect similar to nicotine to avoid the health 
damage from smoking [17].

There are doctors among the smokers. Why?  They are 
humans too. The main reasons for smoking in the present 
study were relaxation and fighting stress, and the cultural 
misconception of tobacco as a “socializer or helper” under 
some psychologically stressful conditions is indicated. The 
latter indicates the influence of cultural and environmental 
factors as well as personal or individual handicaps [18].

The doctors, the people who are best informed about 
the harm of smoking, are no exception to this habit. They 
also smoke, because here prevails the ordinary man, not the 
doctor. The doctors still believe that smoking a cigarette can 
relieve you of stress at work, as they are always in contact 
with different people. A doctor, when asked why he smokes, 
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will always say that he does it by habit, that he is very ner-
vous, that he relaxes, and, of course, that it is a habit that 
will not last long and he can give it up whenever he wants. 
Also, he will be the one who will not recommend smoking 
to other people, saying that this addiction brings enormous 
damage to health. A doctor will always ask his patient if he 
smokes to find out the cause of the disease, or if smoking 
has worsened the patient’s health, and will ask him to give 
up this habit, listing all the negative effects of harmful sub-
stances from the smoke to the body. But, then why does a 
doctor smoke? The doctors’ attitude towards smoking does 
not differ significantly from the position of ordinary people 
despite the colossal baggage of knowledge, experience and 
work practice. The most interesting thing is that just doctors 
who smoke could answer the questions which are the pa-
thologies tobacco smoking could lead to. According to some 
data, the doctors spend a lot of time to initiate measures to 
combat smoking, but they will still smoke. The average age 
of initiation of smoking among the doctors is 21 years. Thus, 
many of them start smoking since adolescence or after they 
enter the university [18].

So why the doctors smoke, according to their opinion: 
•	 The medicine occupies leading positions if we classify 

professions according to their complexity;
•	 The mental and emotional stress if you have to pre-

scribe treatments to people and are afraid of making 
mistakes;

•	 The increased flow of patients lately with a multitude 
of difficult situations;

•	 The abundance of documents to be completed, instead 
of actual work;

•	 In order to calm down after realization of professional 
duty (e.g. difficult operation);

•	 For the ride, socialization, so that you do not distin-
guish yourself from friends/colleagues/superiors who 
smoke;

•	 The negative influence of the family in which the clos-
est relatives smoke;

•	 The desire to try smoking;
•	 The pleasure from smoking;
•	 The stress during working hours;
•	 The recreation.
Although there are many ways to combat stress at work 

and find peace of mind, such as walking to work, reading 
books in your free time, listening to music, they are not 
taken into account. As an excuse, it is called lack of time, 
while smoking a single cigarette for 2-3 minutes calms your 
nerves and calms you down. Like any person, the doctor 
will start to feel stressed shortly after smoking a cigarette 
but will always find other excuses. Although doctors know 
best the negative effects of smoking to the body by detecting 
pathologies associated with tobacco use, they smoke.

Many of them start smoking since university, because 
the professor-doctor smokes, his medical colleagues smoke, 
because many medical professionals smoke and they are 
absolutely healthy, because they want to feel equal in front 

of them. Many of them, like other people in different fields, 
think that they can quit smoking at any time, which unfor-
tunately does not happen, because they have also formed a 
habit of smoking during a short break, after breakfast, or in 
a stressful situation. Of course, medical activity is associated 
with great psycho-emotional stress due to daily communica-
tion with a large number of patients, each coming not only 
with his health problems, but also with his negative load 
sometimes, the abundance of documents, clinical situations 
that require much physical and emotional effort, and in the 
process of treatment there are also negative patient-doctor 
relationships due to aggression, or even hatred from some 
patients, or even colleagues, situations that increase the level 
of stress, and it leads to smoking.  All this leads in time to the 
burnout syndrome, from where later doubts can arise re-
garding the correctness of choosing the profession, and some 
of them see tobacco use as a quick treatment [19].

However, why do some doctors smoke and others do 
not? Because some people also have an unconscious feel-
ing of superiority over their colleagues, with the illusion that 
they can quit smoking at any time, that they have complete 
control over their health, but they forget that from a bio-
logical point of view, he is the same person as the others, 
and nicotine has the same euphoric effects on everyone. The 
doctors oppose smoking, because the highest mortality rate 
is noted among them, however they do not stop smoking 
themselves: at the entrance to the hospital, dental clinics, 
etc. By trusting people in white robes, a false trust is formed 
in the benefits that tobacco can bring to the body. In order 
to prevent smoking, in China, for example, smoking doctors 
are deprived of the right to practice medicine. The doctors’ 
recommendations regarding smoking cessation are viewed 
with reluctance, because those who are so much against 
smoking after the job or even during job smoke. And the 
worst thing is that among the doctors who smoke there are 
not only men, but also women [20].

And because doctors are humans, and they understand 
very well the harm that tobacco and nicotine do to the 
body, they should also fight this addiction through the same 
methods they recommend to their patients: a balanced life-
style characterized by physical activity, intake of nutrients 
from fruits and vegetables, social interactions beneficial to 
the spirit, positive attitude towards oneself and those close 
to them, proper nutrition, ensuring 8 hours of peaceful 
sleep every night, combating stress through methods other 
than smoking.

nicotine is not the cause of the disease, combustion is
Nicotine is found naturally in the tobacco plant. Once 

inhaled, the substance is absorbed through the lungs di-
rectly into the bloodstream, from where it is transported 
through the body to tissues and organs, including the brain. 
Here, the nicotine binds to certain receptors and triggers 
the release of dopamine and other neurotransmitters. Thus, 
the nicotine can stimulate but also affect short-term brain 
functions, such as emotions, learning ability and memory. 
Finally, prolonged exposure to nicotine increases the body’s 
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tolerance to this substance and becomes addictive to the 
point where smoking cessation becomes extremely difficult 
to achieve.

Nicotine is addictive. According to a report by the Royal 
College of Physicians [21], nicotine increases heart rate and 
blood pressure and has a number of local irritating effects, 
but is not carcinogenic. There are three deadly conditions 
associated with smoking – lung cancer, which results mainly 
from direct exposure of the lungs to carcinogens in cigarette 
smoke, chronic obstructive pulmonary disease caused by ir-
ritating and inflammatory effects of smoke, and cardiovas-
cular diseases, which are caused by the effects of smoke on 
vascular clotting and walls of blood vessels. None are caused 
primarily by nicotine.

In practical terms, as Mike Russell argued in the 1970s, 
“smokers smoke for nicotine, but are killed by tar” [22]. And 
the health effects of this tar are quite serious:

Very short-term negative effects. A few minutes after 
the first smoke:

•	 Heart rate accelerates;
•	 Laryngeal tissue becomes irritated;
•	 Carbon monoxid enters the blood;
•	 Carcinogens enter the lungs immediately; 
•	 Air is polluted;
•	 Eyes may be irritated;
•	 Skin temperature drops.
Medium and long-term effects:
•	 Smoking is responsible for 80-90% of chronic bron-

chopneumopathy;
•	 Smoking is responsible for 85% of bronchopulmonary 

cancers;
•	 Smoking is responsible for 30% of deaths from cardio-

vascular disease; 
•	 Carbon monoxide in cigarette smoke increases the le-

vel of cholesterol in the blood, which eventually leads 
to its deposition on the walls of blood vessels; 

•	 Smoking increases the risk of cancer of the lips, ton-
gue, salivary glands, mouth, larynx, esophagus and 
pharynx;

•	 Gastric cancer is alo associated with smoking;
•	 Smoking represents a risk factor, for bladder, kidney, 

cervical and pancreatic cancer;
•	 There is a strong addictive relationship between smo-

king and leukemia;
•	 In women who smoke, menopause sets in on average 5 

years earlier than in non-smokers;
•	 Smoking can cause hormonal dysfunctions in repro-

ductive system;
•	 Risk of osteoporsis is increased in women who smoke;
•	 Sperm mobility is slow in men who smoke.
Although many people remain relentless when it comes 

to quitting smoking, there are also among those who every 
morning when they wake up aim to quit this bad habit. Over 
the years, authorities in several countries have proposed 
measures to combat tobacco use, to reduce the number of 

smokers, by banning smoking in public places, printing 
slogans about the damage of nicotine to health even on 
cigarette packs, etc. Because, the number of smokers is still 
growing, they feel compelled to find alternative methods to 
regular cigarettes, especially since it has been shown that 
not so much nicotine is harmful to health as the process of 
burning tobacco. Thus, among the anti-smoking strategies, 
a series of nicotine-based products (patch, chewing gum, 
snus, electronic cigarettes, tobacco heaters) are proposed for 
those who have not been able to quit smoking permanently. 
Of course, complete smoking cessation would be the best 
alternative, because only that would eliminate the negative 
effects of smoking on health [23].  Hence, the dilemma of 
doctors is what to propose to humanity: quit smoking or 
alternative methods.

For example, some people smoke, being convinced that 
this habit relieves them of stress. Although, this is only a 
momentary effect, just as a simple cigarette does not drive 
away the problems we face, but, on the contrary, creates oth-
er health problems. Jean Gehricke [24], from the University 
of California has shown that nicotine does have calming ef-
fects on angry people, and they tend to smoke even more, 
becoming addicted to smoking. Others smoke because they 
have tried the effect of nicotine on the body in adolescence, 
and later became addicted.

Material and methods

At the first stage, the Perceived Stress Questionnaire 
(PSQ), developed by Levenstein and his collaborators [25], 
was applied as a research tool and aims to determine the 
level of perceived stress. The test contains 30 items, and the 
subjects were asked to read each item in turn, awarding the 
corresponding score by choosing a single answer for each 
item: almost never – 1 point, sometimes – 2 points, often – 
3 points, usually – 4 points. For questions number 1, 7, 10, 
13, 17, 21, 25, 29 – the score is reversed: almost never – 4 
points, sometimes – 3 points, often – 2 points, usually – 1 
point. The score between 30 and 120 allows falling into one 
of the 3 categories: 30-59 – low stress level; 60-89 – moder-
ate stress level; 90-120 – high stress level. There is no time 
limit for this test.

The sample was formed of 210 medical workers aged be-
tween 20 and 61 years. The medical workers were divided 
into 3 categories: doctors, resident doctors and nurses.

Analysing the data in the table above, we see that resi-
dent doctors have obtained the highest percentage of in-
tense stress, which speaks of the fact that they are still at the 
beginning of their career, showing some anxiety about the 
decisions made, not yet having well-formed coping mecha-
nisms. The nurses follow with 86%, which speaks about the 
emotional and physical load they face, direct contact with 
the patient and the large volume of work. Doctors accu-
mulated 71%, a lower percentage, which can be explained 
by the fact that they have a higher level of resilience due to 
work experience and seniority (fig. 1).
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Fig. 1.  Distribution of the total score for stress perception levels 
in medical workers

At the second stage, the Fagerström Test for Nicotine 
Dependence was applied. The purpose of the test is to deter-
mine the level of nicotine dependence. The test was applied 
only to smokers (108 subjects). It contains 6 questions, each 
question having three answer options. Subjects were asked 
to choose only one of the three options. The score and inter-
pretation were calculated according to the scale: 7-10 points 
– high dependence, 4-6 points – moderate dependence, 0-3 
points – low dependence. The subjects had no time limit, 
and confidentiality was maintained (tab. 1).

Table 1.  Smoking dependence according to the 
categories of medical workers

Category of  
medical workers

Total 
number

High de-
pendence

Moderate 
dependence

Low de-
pendence 

Doctors 55 32% 8% 9%

Resident doctors 44 3% 7% 32%

Nurses 9 0% 8% 1%

Following the results obtained, we can say that people 
with smoking dependence do not do this for pleasure but 
in order to avoid the discomfort caused by resistance, and 
medical workers start smoking more intensely when they 
accumulate internal tension (caused by a complicated inter-
vention or when they had a busier working day, not to men-
tion medical errors (malpractice) accompanied by remorse 
and guilt complexes (fig. 2).

Fig. 2.  Comparative data on the level of smoking dependence 
according to the level of perceived stress

It goes without saying that in the face of such a threat, 
any medical professional creates his/her own defence mech-
anisms (increasing the number of coffee drinks, alcohol 
consumption, sedatives, the number of cigarettes smoked) 
which are harmful forms of coping with stress they face.

Alternative smoking cessation solutions include:
§ Electronic cigarettes;
§ Chewing gum with nicotine;
§ Nicotine patch;
§ Nicotine nasal sprays;
§ Snus;
§ Tabacco heaters;
§ Behavioral counselling;
§ Financial rewards for quitting smoking.
Electronic cigarette – is a product designed to work 

with nicotine or other substances in the form of vapors. Its 
role is to mimic the experience of real smoking, in condi-
tions less harmful to health. In many cases it is also used to 
quit smoking. It can overcome withdrawal symptoms when 
someone tries to quit smoking. In addition, e-cigarette users 
can choose between low-nicotine cartridges or even nico-
tine-free liquids [26].

Tobacco Heating System – or THS heats a specially for-
mulated tobacco material using an electronically control-
led heater to temperatures below that necessary to initiate 
combustion. The controlled heating of the tobacco material 
vaporizes water, glycerol (an aerosol former added to the to-
bacco material), nicotine an aerosol that is not smoke, and 
that is fundamentally different in origin, chemical and phy-
sical composition to cigarette smoke. As the tobacco mate-
rial in the Tobacco Stick is heated and not burned, the aero-
sol generated contains on average 90 to 95% lower levels of 
harmful and potentially harmful constituents compared to 
the mainstream smoke of a standard cigarette [27].

nicotine gum is used in the treatment of nicotine addic-
tion by satisfying the exaggerated demand for nicotine and 
the symptoms of smoking cessation. [36]. Nicotine with-
drawal occurs when the body no longer receives nicotine 
from tobacco. By administering nicotine gum, the body re-
ceives a low dose of nicotine, and decreases the risk of with-
drawal symptoms, helping to quit smoking more easily. This 
gum contains 2/4 mg/pc of nicotine, compared to 6-8 mg 
compared to a cigarette. Nicotine is absorbed more slowly 
when chewed (90% in 20-30 minutes). It is recommended 
to use for 3-6 months. After a year of treatment, combined 
with other methods of therapy, 30% managed to quit smok-
ing. Without psychotherapy and medical advice, success is 
low [28].

nicotine patch is a patch that sticks to the skin, which 
releases nicotine into the body through it. It is used in nic-
otine replacement therapy (NRT) and is considered along 
with nicotine chewing gum one of the safest NRTs available 
for the treatment of tobacco use disorders. It is usually worn 
for 16-24 hours and can be removed during sleep. Research 
has shown that NRT in combination with cognitive behav-
ioral therapy can improve smoking quitting rates in preg-
nant women. Nicotine patches are also being studied to help 
relieve the symptoms of postoperative pain and to treat early 
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dementia, anxiety, depression and inattention in subjects 
with attention deficit hyperactivity disorder [28].

nicotine nasal spray – acts on the need to smoke in 60 
seconds. It is used to help a person when he wants. This is 
a type of treatment called Nicotine Replacement Therapy 
(NRT). By using this spray, the human body continuously 
receives a small amount of nicotine for a short period of 
time. It is less harmful than smoking. This is because it does 
not contain tar, carbon monoxide or other toxins from ciga-
rette smoke [28].

Snus – is a type of smokeless tobacco product. It is a 
crushed wet tobacco, which is placed between the upper lip 
(less often – lower) and the gum for a long time – from 30 
to 60-70 minutes (according to the manufacturers, from 5 
to 30 minutes). In this case, nicotine from the tobacco en-
ters the body. Snus belongs to smokeless tobacco (this group 
also includes dry and wet snuff, chewing tobacco, etc.). It is 
characterized as a type of wet snuff with high nicotine con-
tent and a low content of carcinogens. It has been known in 
Sweden since 1637. It is produced and consumed mainly in 
this country (which is why it is often called Swedish snus). 
The EU (with the exception of Sweden) has banned the sale 
of snus since 1992, although its use is not restricted. Snus is 
legally sold in Sweden, Hungary, Denmark and Norway [29].

Behavioral counseling – permanent smoking cessation 
becomes more productive when you have someone close to 
whom you can talk and who can support you. These people 
include professionals from among doctors, psychologists, 
people who have already given up smoking, relatives [30].

Financial rewards for quitting smoking – when a per-
son receives a sum of money just to quit smoking, he also 
receives psychological satisfaction. This reward can consist 
of cash or vouchers, offered by the managers of the institu-
tions in which the person operates, if this institution aims to 
combat this vice, or even by the government, as a method of 
combating tobacco.

Although more and more people are trying to quit 
smoking, every second smoker returns to the old habit in 
3-7 days, claiming that he has not found a good reason to 
quit smoking, does not have the will or feels very stressed 
because of smoking quitting. Sudden smoking quitting is 
quite difficult, and about 95% of those who try to quit smok-
ing once and for all alone, without the help of a doctor’s con-
ciliation, soon return to the old habit [26].

Discussion

Veronica Gasca conducted a similar study on a sample 
of 61 people, represented by medical workers from the 
Chisinau Municipal Public Health Centre and the National 
Public Health Centre. The applied questionnaire included 
several groups of symptoms. The intellectual symptoms 
caused by stress specified by medical workers referred to 
making difficult decisions (27.9%), often being distracted 
(26.2%) and concentrating around a single problem (24.6%). 
Among the behavioural symptoms caused by stress, the re-
spondents more frequently highlighted the chronic lack of 
time (42.6%) and little time of communication with family 
and friends (26.2%). A share of 21.3% of respondents felt 

increased distress and anxiety, which refers to emotional 
symptoms. Among the physiological symptoms, more fre-
quently the medical workers felt fatigue (42.6%), had prob-
lems from the circulatory system (27.9%) and headaches 
or aches in different parts of the body with indeterminate 
character (26.2%). An impressive number of health workers 
is affected by occupational stress, which has adverse health 
consequences [31].

Occupational stress ranks second in the hierarchy of 
occupational health problems in EU countries, after osteo-
muscular disorders. A pilot study of the European Agency 
for Safety and Health at Work, conducted in 2001, shows that 
over 25% of Western Europeans working in healthcare field 
have stress problems. And among them, the most affected 
are doctors in the primary care sector. He/she is most often 
required by situations to act effectively. The family doctor 
bears, like everyone else, the stressors existing in society.

Smoking is one of the oldest habits in the world and one 
of the strongest factors that leads to serious consequences of 
illness. Trying to prevent or stop smoking at an early stage is 
much easier than when it becomes addictive. Many people 
who are addicted to smoking do so out of pleasure but to 
avoid the discomfort caused by resistance.

Smoking kills one-third to one-half of the total number 
of smokers each year, which is the leading cause of illness 
and mortality in the world. One problem is that smoking is 
also widespread among medical workers who start smok-
ing more intensely when they accumulate internal tension 
(caused by a complicated intervention or when they have 
had a busier work day, not to mention the medical errors 
(malpractice) accompanied of remorse and guilt complexes).

It goes without saying that in the face of such a threat, 
any medical professional creates his own defense mecha-
nisms (increasing the number of coffee drunk, alcohol 
consumption, sedatives, the number of cigarettes smoked) 
which are harmful ways to deal with in the front of stress.

Health care professionals are familiar with the harm-
ful effects of smoking and passive smoking. But in fact 
they usually smoke in front of their patients and kids [32]. 
Almost all of the examinees (198) agree with the claim that 
the medical health professionals have an ethical responsibil-
ity to warn pregnant women who smoke of the potentially 
harmful effects smoking can have on the fetus during preg-
nancy. Those are results similar to other studies where phy-
sicians showed willingness for a conversation with a preg-
nant woman about adverse effects of smoking and advising 
about cessation [33].

The great number of physicians completely agrees that 
healthcare professionals have an ethical responsibility to 
warn smokers of the harmful effects of smoking. However, 
health care professionals who smoke feel discomfort in 
situations when they are supposed to counsel their patients 
about smoking cessation and the harmfulness of the tobac-
co smoke [34].

They have difficulties in creating transfer/countertrans-
ference relationship with patients in the smoking preven-
tion [35]. Problems can also be caused by the lack of motiva-
tion of the health care professionals due to previous negative 



23

ORIGINAL  ReseARch L. Grati. Moldovan Medical Journal. September 2021;64(3):16-24

experiences when patients didn’t accept the advice given by 
them regarding the use of tobacco products for cessation.

To prevent such issues in the future and minimize nega-
tive experience, healthcare workers should be informed 
about Tobacco Harm Reduction (THR) concept.

THR is a public health strategy to lower the health risks 
to individuals and wider society associated with using to-
bacco products. It is an example of the concept of harm re-
duction, a strategy for dealing with the use of drugs, and 
reducing smoking is vital to public health.

Clearly then, traditional tobacco control interventions 
elaborated in the WHO Framework Convention on Tobacco 
Control (FCTC) are not enough. Tobacco harm reduction 
(THR) policies therefore should be regarded as complemen-
tary rather than inimical to reducing the global death and 
disease from smoking [36].

The glimmer of hope is that some countries have taken a 
more inclusive approach to THR as part of the overall strat-
egy towards a smoke-free world.

Recent published data from the Global Burden of 
Disease Study – Age-standardised prevalence of current 
smoking tobacco use in 2019 and percentage change in age-
standardised prevalence of current smoking tobacco use 
in 1990–2019 among individuals aged 15 years [36] reveal 
that the largest decreases in age-standardised prevalence 
of smoking tobacco use were observed in Brazil – 73.4%, 
Norway – 53.5%, Denmark – 49.3%, Iceland – 49.7%, Japan 
– 32.6%.

All these countries are members of WHO FCTC and 
succefuly implemented all necessery tobacco control strate-
gies (increasing taxation, display ban, public places smok-
ing restrictions and etc) but not only. At the same time they 
accepted THR concept and introduced it in legislation in 
different way: 

Brasil – e-cigarettes are allowed as smoking cessation 
devices.  In Norway and Denmark – traditionally use snus. 
In 2018, the Norwegian Public Health Institute issued a 
report evaluating harm reduction as a strategic element of 
tobacco control policy and assessing the pros and cons of 
the availability of less risky nicotine-containing alterna-
tives compared to cigarettes. The institute concluded that 
preventing access to less risky nicotine-containing products 
can paradoxically entrench the position of the most hazard-
ous product, i.e., cigarettes [37].

Iceland – a study from Iceland’s Directorate of Health 
shows that smoking in Iceland is on the decline, with evi-
dence that the use of e-cigarettes is contributing to a de-
crease in the consumption of traditional cigarettes. The 
study indicates that last year daily smoking fell to 9 percent 
of population, a drop of 5 percent in three years, while daily 
e-cigarettes use reached 4 percent.

Japan – Cummings et al. also reported that from 2011 
to 2016, sales of cigarettes declined by about 2% to 4% an-
nually, while a decline of 13% in cigarette sales occurred in 
2017, 12% in 2018, and 9% in 2019, indicating a much more 
significant decline over this period. Between 2015 and 2019, 
the period when THS was introduced in the market, total 
cigarette sales dropped by 34%. It is likely that the introduc-

tion of HTPs in Japan has caused a significant decline in 
cigarette sales [38].

The best thing that adult smokers can do to improve 
their health is to quit tobacco and nicotine use altogether. 
For smokers who don’t quit, the health impacts of cigarette 
smoke can be greatly reduced if they switch completely to a 
less harmful alternative and stop smoking.

Conclusions

The results of this study reveal that smoking depen-
dence is directly related to the level of perceived stress. 
Comparative data on smoking dependence levels in doctors 
of 32% according to the perceived stress level 71% confirm 
this. Stressed health workers are more likely to smoke, have 
different social problems and are males. Physicians and 
nurses, as a part of the health care system, play an equally 
important role in the prevention and education of patients 
about the harmfulness of smoking. The results of research 
have shown that the prevalence of smokers among health 
care professionals is high (51%), implying the ineffectiveness 
of the current government anti-tobacco strategy. Health care 
professionals, who should inform others about the harm-
fulness of the tobacco smoke, are not fully aware to what 
extent smoking is harmful both to them and to people who 
surround them. Introducing new pillar – Harm Reduction 
in National Antismoking Action Plan, along with preven-
tion, cessation and protection from second-hand smoking, 
can improve current smoking situation in general. It would 
be helpful to implement training programs about Tobacco 
Harm Reduction for healthcare workers to improve their 
ability in smoking cessation counselling techniques to pro-
vide active support to their patients. Regulatory bodies 
should give medical workers possibility to develop healthy 
coping strategies to prevent and overcome occupational 
stress such as: an extensive process of introspection; exam-
ining the lifestyle, one's own motivations, priorities; devel-
opment of strategies for stress control; application of time 
management strategies; use of systematic physical training 
for effort capacity.
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Introduction

Promoting a healthy lifestyle is an important piece of an 
efficient management of obesity among the population and, 
but not least, one of the basic elements of the family medi-
cine activity. The literature presents numerous evidences 
that support the critical role of primary health care in health 
promotion and disease prevention, including significant 
contributions of the family doctor approaches in overweight 
management among patients, but at the same time there is 
evidence that obesity screening and counselling is not a 
common practice in primary health care [1, 2]. 

In order to formulate and / or adjust some approaches 
in clinical practice of the family doctor in the Republic of 
Moldova, the aim was to analyse the knowledge and prac-
tices of the family doctor regarding the obese patients coun-
selling.

Material and methods

Descriptive, cross-sectional study was based on prima-
ry data collection. Inclusion criteria for the study: 1) fam-
ily doctor working in a public or a private primary health 
care provider in the Republic of Moldova; 2) the presence 
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Abstract
Background: Promoting a healthy lifestyle is one of the basic pieces in the family medicine activity. In order to formulate and / or adjust some approaches 
in clinical practice of the family doctor in the Republic of Moldova, it was necessary to analyse the knowledge and practices of the family doctor regarding 
the obese patients counselling. 
Material and methods: Cross-sectional study was based on primary data collection. The study sample included 316 family doctors. The descriptive 
analysis was expressed in absolute values, percentages and standard errors, means and standard deviation of the mean. Statistical significance was 
considered to be p <0.05. 
Results: Family doctors feel best prepared in counselling patients on stress management (75.9 ± 2.40%), prescribing healthy diets (71.2 ± 2.55%), 
prescribing physical activity (71.0 ± 2.55%), cerebrovascular accident (CVA) prevention (68.9 ± 2.60%). They feel less prepared in counselling patients 
with regard to weight control (67.5 ± 2.63%). 
Conclusions: Managing obesity in primary health care remains indispensably linked with the clinical practices of family doctors. Research has shown 
that family doctors are less prepared in counselling patients regarding weight control than regarding other important components of obesity management.  
According to the study, it was found that male family doctors, family doctors over the age of 45, those who work in the primary health care providers 
located in the rural area, those who have a working experience of over 21 years, and those who serve sectors with a population of up to 1500 people feel 
more prepared in counselling obese patients.
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of the informed consent agreement for participation in the 
study. The study sample was calculated based on selective ir-
revocability and included 316 family doctors. Primary data 
were collected through interview structured in a question-
naire and accompanied by informed consent. In order to 
ensure data confidentiality, the information collected was 
anonymised and encrypted. Statistical analysis was per-
formed using SPSS / Statistical Package for Social Sciences 
for Windows / version 20.

The descriptive analysis was expressed in absolute values, 
percentages and standard errors, means and standard devia-
tion of the mean. Statistical significance was considered to 
be p <0.05. For the analysis of the capacities and practices of 
the family doctor in counselling obese patients there were 
taken as a basis the answers offered by the participants at 
the study. Thus, based on the score of the answers provided 
(from 0-not at all to 5-excellent) we determined the aver-
age score obtaining the value 3.4 ± 0.7DS, which would 
correspond to the answer between “moderate” and “good”. 
Therefore, we considered high counselling capacities at the 
average value higher than 3.5 and lower counselling capaci-
ties at the average value lower than 3.4. 
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Results

Of the 316 family doctors who participated in the study, 
the majority had a mean age of 48.0±0.7, the youngest fam-
ily doctor was 28 years old, and the oldest family doctor was 
72 years old. 

Depending on the location of the primary health care 
provider where the family doctors work, 50.6 ± 2.81% were 
from the rural area, 49.4 ± 2.81% – from the urban area (p> 
0.05). In 88.0 ± 1.82% of cases the family doctors were fe-
males, and in 12.0 ± 1.82% of cases the family doctors were 
males (p <0.05). The length of working experience in the 
primary health care field was on average 23.0 ± 0.8 years, 
the shortest length of working experience was 1 year and 
the highest length was 55 years. On average, the population 
served by a family doctor was 1725 inhabitants, the smallest 
served sector had a population of 450 people and the larg-
est of 4500 people. In 97.5 ± 0.88% of cases, family doctors 
indicated that obese patients are under surveillance in the 
served sector.

According to the results family doctors feel best prepared 
in counselling patients on stress management (75.9±2.40%; 
n=240)), healthy diets (71.2±2.55%; n=225), physical activi-
ty and exercise prescription (71.0±2.55%; n=224), cerebrov-
ascular accident prevention (68.9±2.60%; n=218). They feel 
less prepared in counselling patients with regard to weight 
control (67.5±2.63%; n=213) (fig. 1).

Fig. 1.  Capacities and practices in counselling obese patients

The data provided in tab. 1 show that male family doc-
tors, family doctors over the age of 45, those who work in 
the primary health care providers located in the rural area, 
those who have a work experience of over 21 years, and 
those who serve sectors with a population of up to 1500 
people feel more prepared in counselling obese patients.

Table 1. Capacities and practices of family doctors in 
counselling obese patients in relation to demographic 

parameters

Variable
Sample

Capacity of counselling
Value

p
Low

Mean ≤ 3.4
High

Mean ≥ 3.5
Abs. (%) Abs. (%) Abs. (%)

Sex
Male 38 (12.0) 14 (36.8) 24 (63.2) p<0.05

Female 278 (88.0) 120 (43.2) 158 (56.8) p<0.05
Age group
28-44 years 120 (38.0) 61 (50.8) 59 (49.2) p>0.05
45-55 years 103 (32.6) 41 (39.8) 62 (60.2) p<0.01

56 years and  
older

93 (29.4) 32 (34.4) 61 (65.6) p<0.01

Location of 
PHC provider

Urban 156 (49.4) 72 (46.2) 84 (53.8) p>0.05
Rural 160 (50.6) 62 (38.8) 98 (61.2) p<0.01

Length of 
working 

experience 
Up to 20 

years
133 (42.1) 67 (50.4) 66 (49.6) p>0.05

21 years and 
over 

183 (57.9) 67 (36.6) 116 (63.4) p<0.01

Served sector 
population
Up to 1500 

people
53 (16.8) 19 (35.8) 34 (64.2) p<0.01

More than 
1501 people

263 (83.2)
115 (43.7) 148 (56.3) p<0.01

Discussion

Although globally there are numerous evidences that 
support the importance of primary health care in health 
promotion and overweight prevention activities, there are 
also another proofs suggesting that screening and obesity 
counselling is not a common practice in primary care. And 
a reason for the latter is that in medical practices, in the 
most common cases, the time spent with the patient during 
the visit is insufficient. Several studies refer to the dispro-
portion between the number of patients visits and the time 
provided for them, especially for obese patients [3-5]. This 
is due to the fact that during visits, doctors usually advise 
on ongoing, current and / or urgent health problems and 
less on screening and counselling related to overweight and 
obesity [6]. A study was conducted in the USA in order to 
estimate the time required for counselling on healthful diet 
(8.2 minutes) and additionally for counselling on physical 
activity (4 minutes) [7]. In this context, it is to be emphasi-
zed that in order to provide adequate treatment and coun-
selling schemes to patients who are overweight and obese, 
the time given to them needs to be increased [8]. With re-
gard to the time allocated for consultations and which wo-
uld require the inclusion of preventive and curative services 
on overweight and obesity, several studies address the sub-
ject of additional remuneration of doctors [9-12], one of the 
reasons being that the additional time required for the pro-
vision of preventive and counselling services during visits 
will be offset by the time required for consultation visits to 
other patients [10]. 

Conclusions

1. Managing obesity in primary health care remains 
indispensably linked with the clinical practices of family 
doctors. 

2. Research has shown that family doctors are less 
prepared in counselling patients regarding weight control 
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than regarding other important components of obesity 
management.

3. According to the study, it was found that male fam-
ily doctors, family doctors over the age of 45, those who 
work in the primary health care providers located in the 
rural area, those who have a working experience of over 
21 years, and those who serve sectors with a population of 
up to 1500 people feel more prepared in counselling obese 
patients.
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Introduction

Arterial ischemic stroke is a rare disease found in the pe-
diatric population, with an incidence of 2-13 out of 100000 
children per year. According to the evaluation of studies in 
the literature [1-3] a correlation was observed between the 
early onset of seizures and the arterial ischemic stroke, them 
being diagnosed in 19% up to 44% after stroke. Children 
develop seizures more often in the initial phase of stroke 
compared to adults [1, 3]. MRI neuroimaging is very infor-
mative for establishing the diagnosis of stroke. The aim of 
the study: evaluation of brain ischemic lesions in children 
with seizures.

Material and methods

There have been included children examined by brain 
MRI hospitalized in the department of neurology (early 
aged children), Hospital of Mother and Child Health Care, 
with a diagnose of ischemic stroke, with an acute focal neu-
rological syndrome installed. The children not having an 
imagistic confirmation of arterial ischemic stroke were ex-
cluded.

The types of seizures are defined after the International 
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Abstract
Background: Arterial ischemic stroke is a rare disease found in the pediatric population, with an incidence of 2-13 out of 100000 children per year. 
Children develop seizures more often in the initial phase of stroke compared to adults.
Material and methods: There have been included children examined by brain MRI hospitalized in the department of neurology (early aged children), 
Hospital of Mother and Child Health Care, with a diagnose of ischemic stroke, with an acute focal neurological syndrome installed. The children not 
having an imagistic confirmation of arterial ischemic stroke were excluded.
Results: The study lot was composed of 78 children, who corresponded to all the inclusion criteria for this study (Tab.1). The children were examined 
by 1.5T and 3T MRI with multiplanar assessment of brain structures. In cases with acute / subacute stroke specific diffusion sequences (DWI and ADC) 
were applied to determine the type of stroke, approximate installation period. Ischemic brain lesions on MRI are presented by areas of cytotoxic edema 
in acute/ subacute cases, in chronic / late cases by the appearance of changes such as lacunar defects, areas of encephalomalacia.
Conclusions: The vast majority of children with brain lesions on MRI have convulsions with early onset and have developed recurrent seizures after the 
acute phase of stroke.
Key words: ischemic stroke, MRI, brain.
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League Against Epilepsy criteria. Early-onset seizures were 
defined as seizures that appear up to 7 days after the arterial 
ischemic stroke. Late-onset seizures appear later than 7 days 
after the onset of the ischemic stroke, and post arterial isch-
emic stroke epilepsy can be defined by the presence of more 
than 2 seizures that emerged after the acute phase of arterial 
ischemic stroke (longer than 1 month).

In order to get the most truthful results the t student test 
was applied for comparing continuous variables and the χ2 
test for discrete variables. We have used the Kaplan-Meier 
estimator for determining the cumulative incidence of pre-
viously unprovoked seizures. The log-rank test was used in 
order to compare the risk of appearance of subsequent un-
provoked seizures at children with and without early-onset 
seizures. Values with p<0.05 were considered statistically 
significant values.

Results

The study lot was composed of 78 children, who corre-
sponded to all the inclusion criteria for this study (tab.1). 
Early-onset seizures were present at 20 children out of 78 
(25.6 %), the average age of debut being 1.4±1.9 years, the 
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children being younger than the ones who were not diag-
nosed with this type of seizures, 3.2± 6.2 years, p<0.001. Out 
of them, for 20 children (90%), the seizures were the first 
manifestations of the clinical picture. 

The repartition of this convulsive access after the struc-
ture was as follows: focal seizures diagnosed at 15 children 
(75%), 3 children had generalized seizures (15%) and in 2 
cases the debut could be determined neither as focal nor as 
generalized (10%). Out of all analyzed cases the frequent 
(daily) seizures were determined at 12 children (60%). Cas-
es with only one seizure at the debut of the ischemic stroke 
were noted at 5 children (25%) and 3 children have devel-
oped status epilepticus. 

In the study group, in the EEG picture, the following 
modifications were noted: slow diffusion of the route in 8 
cases (40%), focal slowing in 7 cases (35%) and epileptiform 
activity in 5 cases (25%).

Children who had developed early-onset seizures, in 
comparison with those who had late-onset seizures have a 
predisposition to infections as a risk factor for arterial isch-
emic stroke (30 % vs 8.6 %, p=0.03), more frequent cortical 
affectations (95 % vs 63.8 %, p=0.01), and knowledge dis-
turbances from the beginning (45% vs 15.5%, p=0.01). The 
neuronal focal shortage was more frequent at children with 
late-onset seizures (60% vs 93.1%, p=0.001).

The study duration was 53.7±48.8 months. The early-
onset seizures did not influence the mortality after the acute 
phase of arterial ischemic stroke (0% versus 8.6%, p=0.32).

During 4.5 years, 13 children (65%) out of the group 
with early-onset seizures and 5 children (8.6%) out of the 
ones without early-onset seizures were diagnosed with un-
provoked seizures. During all these years, the cumulative 
incidence of the development of the repeated seizures in the 
both groups was 52.5% and 3.5% for 1 year after the onset, 
52.5% and 6.2% for 2 years after the onset and 72.3% and 
14.4% in 4.5 years.  The children from the early-onset sei-
zures group have developed a more significant risk of the 
appearance of repeated seizures during the years after the 
arterial ischemic stroke, in comparison with those with late-
onset seizures (p<0.001). The majority (67%) of the subse-
quent repeated crises had their onset during the first post-
arterial ischemic stroke year vs 27% after 2 years after the 
evolution.

The children were examined by 1.5T and 3T MRI (Sie-
mens Avanto and Skyra) with multiplanar assessment of 
brain structures. In cases with acute / subacute stroke spe-
cific diffusion sequences (DWI and ADC) were applied to 
determine the type of stroke, approximate installation pe-
riod [4].

Diagnostic efficiency can be improved by administering 

Table 1.  Characteristic of patient
Seizures

With early onset With late onset

№  N (%) № N (%) № N (%) P 

Number of patients 78 (100) 20 (25.6) 58 (74.4)

Age of onset 1.4 ±1.9 3.2± 6.2 <0.001

Risk factors

Cardiac Disease 23 (29.5) 7 (35.0) 16 (27.6) 0.58

Coagulopathy 20 (25.6) 6 (30.0) 14 (24.1) 0.77

Vascular pathologies 19 (24.4) 4 (20.0) 15 (25.9) 0.77

Infections 11 (14.1) 6 (30.0) 5 (8.6) 0.03

Vasculites 7 (9.0) 0 (0) 7 (12.1) 0.18

Methabolic Disease 6 (7.7) 3 (15.0) 3 (5.2) 0.17

Hemathologic Disease 2 (2.6) 0 (0) 2 (3.4) 1.0

Cortical involvment

Cortical involvment 56 (71.8) 19 (95.0) 37 (63.8) 0.01

Bylateral localization 15 (19.2) 5 (25) 10 (17.2) 0.52

General State

Focal neurological impairment 66 (84.6) 12 (60) 54 (93.1) 0.001

Alteration of consciousness 18 (23.1) 9 (45.0) 9 (15.5) 0.01

Duration of the Study

Average duration (month) 55.6±48.4 73.0±52.2 49.0±45.6 0.62
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the intravenous contrast agent. In children younger than 7-8 
years, sedation was performed during the investigation, of 
about 15-20 minutes with the involvement of a team of ra-
diologist and anesthesiologist available for this procedure.

Stroke in children has significant neurological deficits. 
Ischemic brain lesions on MRI are presented by areas of 
cytotoxic edema in acute / subacute cases, in chronic / late 
cases by the appearance of changes such as lacunar defects, 
areas of encephalomalacia (fig. 1).

Fig. 1.  MRI pictures (TW2ax, cor and FLAIR ax) characteristic 
for areas of chronic postischemic encephalolomalacia of bilateral 

periventricular white matter, with ex-vacuo dilatation of the 
lateral ventricles

More frequently, the bilateral (fig. 2) or unilateral in-
volvement of the basal nuclei is attested (fig. 3). In the se-
quences sensitive to the determination of hemorrhage (SWI 
type), there are hemeosiderin inclusions in the ischemic 
region.

Fig. 2.  MRI pictures (TW2ax, FLAIR ax and TW2cor) 
characteristic for ischemic stroke with involvement of the 

bilateral thalamus and periventricular white matter

Fig. 3.  MRI pictures (TW2, FLAIR and TW1 postcontrast) 
characteristic for arterial ischemic stroke in the teritory of the 

arteria cerebri media (left)involving left basal ganglias. Atrofic-
glyotic modifications in the fronto-temporal lobes (right)

Discussion

In this study there was made a conclusion that the fre-
quency of children who have presented early-onset seizures 
after the arterial ischemic stroke is 25.6%, in comparison 
with other studies that present values starting with 19% up 
to 44% [1, 5]. Also in the existing studies it is proved that the 
incidence of this kind of seizures is higher amongst the chil-
dren than amongst the adults [3, 6]. In the given study this 
fact was confirmed through the higher incidence of seizures 
among the younger children, in comparison with those who 
are older. 

As the result of the study a connection between early-
onset seizures and post-arterial ischemic stroke epilepsy 
was determined. The cumulative incidence of the develop-
ment of late-onset seizures was of 72.3% for 4.5 years of fol-
low-up. Children with early-onset seizures have developed 
post-arterial ischemic stroke epilepsy in 60% of the cases. 
In the existent studies it was determined that children with 
post-arterial ischemic stroke seizures were more likely to 
have epilepsy in the future, the fact confirmed in this study 
too. The aim of this study was to determine the risk factors 
for the recurrence of the post-arterial ischemic stroke debut 
strokes in the future, but there were not found any statisti-
cally significant differences linked with the age or the sex 
of the children implied in this study or with the usage of 
the antiepileptic means in a prophylactic purpose. A lot of 
the existent studies have shown that the antiepileptic drugs 
used in the initial phases of the arterial ischemic stroke with 
the purpose of stopping the acute seizures do not reduce 
the risk of the development of epilepsy [7, 8]. In addition, 
the previous studies concerning the adult population have 
proved that the usage of antiepileptic medicines in the ini-
tial phases, in order to prevent the recurrence of seizures 
is not necessary [7, 8, 9]. However, it is necessary to men-
tion that the therapeutic tactics is different in the adult vs 
pediatric population and additional studies are required for 
proving this hypothesis.

Conclusions

In the course of this study, it was found that the vast ma-
jority of children with brain lesions on MRI have convul-
sions with early onset and have developed recurrent seizures 
after the acute phase of stroke. There are many challenges 
and complications in the evaluation of these children, being 
often the need for sedation to obtain informative images.

It is necessary to study further the relationship between 
seizures and the risk of developing post-stroke epilepsy, as 
well as to develop an effective method of preventing subse-
quent recurrent seizures.
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Introduction

Curative plasmapheresis is a method of related therapy 
applied in different pathological conditions in order to remove 
from the body pathological products of different genesis 
[1]. The mechanism of elimination and biotransformation 
of the pathological substrate is the key to the detoxification 
effect. The correction of the rheological status is achieved 
by the mechanism of decreasing blood viscosity, increasing 
plasticity and decreasing the aggregation of blood cells [2]. 
Immunocorrection is due to the elimination of immune 
complexes, cytokines, immunocompetent cells thus 
achieving the “unblocking” of the immune system [3]. In the 
intensive care unit, the technique of curative plasmapheresis 
is widely applied among severe patients, who show signs of 
both endogenous and exogenous intoxication [4].

COVID-19 is a systemic pathology with a significant 
impact on the hematopoietic system and the immune 
system [6, 8, 9, 14]. Lymphopenia can be considered a 
laboratory indicator of major significance for the prognosis 
of COVID-19 patients with the evaluation of serum ferritin. 
The neutrophil / lymphocyte ratio and the maximum 
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Abstract
Background: In the intensive care unit, the curative plasmapheresis technique is widely applied among severe patients, who show signs of both endogenous 
and exogenous intoxication. The impact of isovolemic isooncotic curative plasmapheresis on the status of hemoleukogram and immunological markers 
has not been studied yet.
Material and methods: The study is retrospective, observational. The medical records of 34 COVID-19 patients from the COVID intensive care units 
of Timofei Mosneaga Republican Clinical Hospital who benefited from isovolemic, curative isooncotic plasmapheresis were analyzed. There were 25 
complete, analyzed data sets. General data were recorded: preplasmapheresis, postplasmaphesis hemoleukogram. 
Results: Isovolemic, isooncotic plasmapheresis, performed in patients with severe COVID-19, SARS-CoV2 showed effects of improving the status of 
laboratory indices that denote the evolution and favorable prognosis of the disease. The activity of the cytokine storm decreased in both groups of patients, 
both in those with a mean age of up to 60 years and in those over 60 years of age, with p = 0.001. Patients over 60 years of age had a marked improvement 
in serum ferritin index, compared to patients in the age group up to 60 years, in the period after plasmapheresis, p = 0.043. Analogously, the level of 
C-reactive protein was analyzed, which clearly decreases in patients <60 years of age, compared to those> 60 years of age, p = 0.037
Conclusions: Isovolemic, isooncotic plasmapheresis is a procedure performed in severe COVID-19 (SARS-CoV-2) patients to improve the status of 
the cytokine storm. Moreover, the performance of the procedure in different age groups induced an improvement in the satiety of hemoleukogram and 
proinflammatory indices.
Key words: plasmapheresis, cytokine storm, immune status, hemoleukogram.
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platelet / lymphocyte ratio may also have prognostic value 
in determining severe cases [3].

Some authors recommend close monitoring of leukocyte 
count, lymphocyte count, platelet count, and serum ferritin 
as markers for determining the potential prognosis for a 
critical disease [12, 13].

No references were found to the impact of plasmapheresis 
on the status of the hemoleukogram and the cytokine storm 
in COVID-19 (SARS-CoV-2) patients in the intensive care 
unit. In this regard, the aim of the study was to evaluate the 
status of hemoleukogram and proinflammatory markers in 
severe patients in the Intensive Care Unit with the diagnosis 
of COVID-19 [7, 10 11].

Material and methods

The study is retrospective, observational. The medical 
records of 34 COVID-19 patients from the COVID intensive 
care units of Timofei Mosneaga Republican Clinical Hospital 
who benefited from isovolemic, curative isooncotic 
plasmapheresis were analyzed. Duration of data collection: 
April-May 2020. The participants eligible to be included 
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in the study were 34 patients. There were 25 patients with 
complete data sets containing fully analyzed data sheets.

The indications for the plasmapheresis procedure 
were: elevated values of serum ferritin, C-reactive protein, 
lymphocytopenia.

The inclusion criteria in the study were:
•	 Adult patient (≥18 years), beneficiary of curative plas-

mapheresis;
•	 Patient diagnosed with COVID-19 in intensive care.
The exclusion criteria from the study were:
•	Incomplete	standardized	data	sheet.
Statistical analysis
The numerical values of the parameters were numbered 

in the Excel table, after which – imported into the statistical 
analysis software GraphPad Prism version 8. The data 
are presented in the form of absolute and relative values, 
or average and interval 95% reliable average. Applied 
statistical tests: One way ANOVA, Simple T test. P <0.05 
was considered statistically significant.

Results

The dynamics of the laboratory parameters, measured 
before and after the plasmapheresis session is presented in 
table 1.

Analysis of hemoleukogram data and proinflammatory 
markers up to plasmapheresis vs the period after plasma-
pheresis, in patients up to 60 years of age and over 60 years, 
shows in both age groups a positive dynamics of the results 
of laboratory indices. Of note is the result for serum ferritin, 
which in the general group shows a significant decrease in 
mean values with n = 1093.7 to n = 564.1.

The results shown in table 1 demonstrate an improve-

ment in immune status, with an increase in the number of 
lymphocytes in the whole group from 7% to 12.69% and in 
age groups from 9% to 15% (over 60 years), from 6% to 11% 
(under 60 years).

Discussion 

The activity of the cytokine storm decreased in both 
groups of patients: with an average age of up to 60 years and 
in over 60 years of age.

In the series of data with values   of laboratory parameters, 
it was observed that in some patients the results of the 
analyses decreased faster, and in others – slower. Thus, the 
results were analyzed in patients depending on the presence 
of comorbidities, which according to the literature influence 
the severity prognosis of COVID-19, SARS-CoV2.

Bolagholi S. et al. [4] noticed that plasmapheresis has a 
beneficial impact on prognosis of COVID-19, but there is 
no evidence about the influence of the comorbidities on the 
dynamics of the process.

 Patients in the study who had concomitant diabetes 
mellitus, the outcome of hemoleukogram indices and 
proinflammatory markers were evaluated to determine 
the influence of concomitant pathology on plasmapheresis 
efficacy. Blood glucose values   were not investigated in the 
patients included in the study. The patient with diabetes 
mellitus was evaluated as a criterion.

The number of leukocytes, C-reactive protein, serum 
ferritin, and lymphocytes in patients with diabetes mellitus 
after isovolemic isooncotic plasmapheresis, while maintain-
ing hemodynamic and respiratory protective status, were 
evaluated and the result showed an improvement in this 
proinflammatory status of patients after plasmapheresis.

Table 1. Dynamics of laboratory parameters before and after isovolemic isooncotic plasmapheresis 

Parameter Preplasmapheresis Postplasmapheresis t p

(n=) (N=)

PCR (whole batch) mg/dl 118.91 55.3 2.11 0.0001

PCR sublot over 60 years 135.71 38.13 1.451 0.0011

PCR sublot under 60 years 108.41 66.04 2.34 0.005

Leukocytes (whole group) 13.86 13.16 3.4 0.0001

Leukocytes sublot over 60 years 11.49 13.02 3.43 0.0005

Leukocytes sublot under 60 years 15.34 13.26 3.91 0.0017

Lymph (whole group) 7% 12.69% 1.41 0.0001

Lymph sublot over 60 years 9% 15% 1.29 0.001

Lymph sublot under 60 years 6% 11% 1.52 0.0003

Monocytes (whole lot) 4.08 3.25 1.61 0.0001

Monocytes sublot over 60 years 3.42 3.2 1.84 0.0467

Monocytes sublot under 60 years 4.08 3.2 1.65 0.0002

Ferritin (whole lot) 1093.73 765.35 2.35 0.0001

Ferritin it sublot over 60 years 613.08 564.1 2.27 0.04

Ferritin sublot under 60 years 1394.15 891.13 2.498 0.0005
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Similarly, the patients in the study who had concomitant 
hypertension were analyzed from a statistical point of 
view, which according to previous research is also a 
reserved prognostic indicator in case of severe evolution of 
COVID-19.

During the research, the results of hemoleukogram 
indices and proinflammatory markers were analyzed in 
patients with concomitant hypertension for determining 
the degree of influence of the concomitant condition on 
the efficacy of plasmapheresis. The T-student test presented 
a statistically significant result with p = 0.045, with the 
improvement of the laboratory indicators analyzed among 
patients with hypertension, although the evolution of 
the dynamics of laboratory analyses is noticeable to be 
slow. Similar to the group of patients with diabetes, no 
different blood pressure values   were analyzed, and the 
results of the indices after performing the plasmapheresis 
procedure. Reference value showed the presence or 
absence of pathology of hypertension in the patient. There 
was a positive evolution of proinflammatory markers and 
hemoleukogram in this group of patients, significant both 
clinically and statistically.

In the research, similar to other subjects, it was 
determined that the age of over 60 increases the predictability 
of mortality and morbidity for COVID-19. As reference 
markers of the cytokine storm in the study, the following 
were selected: C-reactive protein, serum ferritin and 
lymphocytes. Thus, one of the objectives was to analyze the 
correlation of different age groups with the evolution of the 
above-mentioned indices at the stage of pre-plasmapheresis 
and post-plasmapheresis for establishing the existence of 
the correlation between the plasmapheresis procedure and 
the results of the laboratory indices.

Rodríguez-Morales A., Cardona-Ospina J. et al. [5] 
in their meta-analyses determined that the impact of 
comorbidities on the prognostic of the COVID-19, in ICU 
patients is huge, and the damage as well. This study brings 
the high-light of a procedure that may improve the outcome 
in that group of patients. More studies are needed to be 
continued for better analyses. 

Thus, four groups of patients were statistically analyzed. 
The indicator analyzed was the value of C-reactive protein. 
There is a decrease in C-reactive protein levels in post-
plasmapheresis patients, both in those up to 60 years of age 
and after 60 years. It is also worth noting that the level of 
C-reactive protein clearly decreases in patients <60 years of 
age, compared to those> 60 years of age. Although among 
those of >60 years a positive dynamics is maintained at the 
stage after plasmapheresis.

The represented analysis is statistically significant, with 
p value = 0.037. And the improvement of this marker for 
both age groups after performing the isooncotic, isovolemic 
plasmapheresis procedure emphasizes the usefulness of the 
procedure itself in COVID-19 patients in the intensive care 
unit.

Patients over 60 years of age showed a marked improve-
ment in indices compared to patients in the age group up 
to 60 years, in the period after plasmapheresis.  At the same 
time, the study demonstrates the efficiency of achieving iso-
volemic isooncotic plasmapheresis among patients with dif-
ferent age groups. The analysis has statistical significance, 
with p value = 0.041. The result is all the more clinically sig-
nificant as it correlates with the C-reactive protein indicator, 
and the hemodynamic and respiratory stability of patients 
during and after the plasmapheresis procedure.

Conclusions

Isovolemic, isooncotic plasmapheresis is a procedure 
performed in severe COVID-19 (SARS-CoV-2) patients 
to improve the status of the “cytokine storm”. Moreover, 
performing the procedure in different age groups induced 
an improvement in the satiety of hemoleukogram and 
proinflammatory indices. And the presence of concomitant 
diseases did not influence the effectiveness of the results after 
the realization of isovolemic, isooncotic plasmapheresis.
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Introduction

Determination of the quality of life of dental patients, as 
a set of factors that determine the physical, psychological, 
emotional, social state of the patient based on his subjec-
tive perception, serves as a sufficient basis for the charac-
teristics of the treatment. When considering the issue of not 
only the quality of care provided to the patient, but also the 
long-term results of the therapy, they take into account the 
general negative impact on the physiological parameters 
and the most important functions of the patient – his physi-
cal, psychological, emotional and social state [1]. Thus, the 
purpose of this study was to investigate the quality of life of 
patients during treatment.

The ability to obtain accurate information about the in-
dicators of the quality of life of a patient, a group of patients, 
allows one to give a reliable assessment of the quality of life 
of society in its various sections in dynamics, determining 
the effectiveness of numerous reforms and programs aimed 
at increasing the level of well-being and improving the qual-
ity of life of the population [2].
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Background: The study of the patient’s quality of life is an important condition for assessing the effectiveness of the treatment and the clinical condition 
of patients after treatment, in addition to objective diagnostic methods. The purpose of the study was to investigate the dynamics of changes in the quality 
of life of dental patients suffering from caries of the contact areas of the lateral group of teeth, after treatment in accordance with the established plan for 
the use of various matrix systems, in the study groups.
Material and methods: The study involved 147 patients: 48 patients of the 1st experimental group; 54 patients of the 2nd experimental group; 45 patients 
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Results: In the course of the study, it turned out that such a criterion as the quality of life is an informative dynamic indicator, the value of which depends 
on the method of treatment used.
Conclusions: In the course of the study, the effectiveness of the use of a separation-retaining device for the restoration of the lateral group of teeth during 
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Therefore, to assess the severity of the disease and the 
effectiveness of treatment, only objective clinical criteria 
and laboratory and instrumental data are not enough, since 
their interpretation is based on the subjective perception of 
a specialist and his idea of health. The methodological rea-
sonableness of the quality of life provides the possibility of 
integrating this parameter into the system for evaluating the 
effectiveness of treatment methods, which increases the re-
liability of assessing the patient’s condition. Such a medical 
approach meets the most important principle of the clinical 
work of a doctor – “treat the patient, not the disease” [2].

The questionnaires of the quality of life, to the greatest 
extent, allowing getting a holistic idea of the patient’s well-
being, remain the main tools for assessing the “holistic sit-
uation of the disease through the eyes of the patient”. The 
main method for assessing the quality of life is the use of 
standardized questionnaires. In addition to questionnaires 
for determining the general medical condition of a pa-
tient, there are highly specialized options, such as the “Oral 
Health Impact Profile” OHIP14 [3-4]. With the localization 
of the carious process on the contact areas of the lateral 
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group of teeth, a patient suffers comparable to other severe 
chronic dental diseases, such as periodontitis, diseases of 
the oral mucosa [5]. Patients experience embarrassment 
about the appearance of their mouth, irritation about their 
appearance, a feeling of self-doubt during a conversation, 
eating. Patients are most concerned about the reaction of 
the causative teeth to temperature stimuli and the feeling 
of bad breath, which indicates their physical suffering [1]. 
Suspiciousness, anxiety, emotional instability, irritability are 
manifested in patients with dental caries, which negatively 
affect the quality of life [2]. It is noticed that the decrease in 
the quality of life indicators depends on the duration of the 
course of dental caries, untimely referral to specialists and 
the clinical severity of the process. 

The ability to obtain accurate information about the 
indicators of a person’s quality of life allows one to give a 
reliable assessment of the patient’s condition in dynamics, 
determining the effectiveness of the therapy. The concept of 
“quality of life” is the basis of a new paradigm for under-
standing the disease and determining the effectiveness of 
treatment methods [4].

Material and methods

During the research, the aim was to evaluate the effec-
tiveness of the use of various matrix systems for the resto-
ration of the lateral group of teeth during the treatment of 
caries in the contact areas of the teeth, as a factor affecting 
the quality of life of patients [6]. A total of 147 patients were 
involved: 48 of them were included in the 1st group, who 
were treated by restoration technique using a retaining ring, 
a sectional matrix and a wedge; 54 patients of the 2nd group, 
who had a fixation system made of nickel-titanium (Ni-Ti) 
alloy with an adaptive working surface, instead of a fixing 
ring; the remaining 45 patients of the 3rd group received a 
separation-holding device for the restoration of the lateral 
group of teeth [7]. Patients of all groups received treatment 
in accordance with clinical guidelines (treatment protocols) 
for the diagnosis of dental caries approved by Resolution No 
18 of the Council of the “Dental Association of the Russian 
Federation” dated September 30, 2014 – anesthesia, initia-
tion of the tooth surface for treatment (removal of supra and 
subgingival teeth deposits), preparation of hard tooth tis-
sues, removal of affected dentin, installation of the matrix 
system and wedges, etching and bonding the dental cavity, 
layer-by-layer restoration of the surface of missing tissues, 
removal of auxiliary devices, grinding, polishing, occlusal 
checking [5, 8, 9]. When presenting the results of evaluat-
ing interventions, the indicators recommended by the edi-
tors of the journals Evidence-Based Medicine, ACP Journal 
Club, adopted in evidence-based medicine were calculated 
[10]. The statistical significance of differences for testing the 
hypothesis about the relationship of two qualitative char-
acteristics in the groups of subjects was calculated by the 
methods of nonparametric statistics using the χ2-square 
test with Yates’ correction or Fisher’s test (if the numbers in 
the cells of the 2x2 contingency table are less than 5). The 
sample parameters given in the tables have the following 

meaning: M – mean, s – standard (root-mean-square) devi-
ation, m – mean error, n – volume of the analyzed subgroup, 
p – achieved level of significance. The critical value of the 
significance level was taken equal to 5%. Data analysis was 
carried out using the SAS 8 and SPSS 11 software packages. 
To identify the dependence of the treatment on the psycho-
emotional and physical state of patients in dynamics, a sur-
vey was conducted using a specialized validated question-
naire of quality of life “Profile of the impact of dental health” 
OHIP-14 RU, which contains 14 questions reflecting the 
impact of the patient’s dental status on everyday life. The 
choice of this questionnaire was carried out in accordance 
with the requirements of International Association for the 
Assessment of Quality of Life (IQOLA) and Good Clinical 
Practice (GCP), and was mediated by a specific clinical situ-
ation. Five options were offered from “very often” to “never” 
and are rated from 5 to 1 points, respectively. Further, the 
points were summed up, and according to the result ob-
tained, the level of quality of life of patients was determined, 
where 14-28 is a good level of quality of life, 29-56 is satis-
factory, 57-70 – unsatisfactory quality of life.

Results and discussion

Patients were questioned before treatment, then after 
1, 3, 6 and 18 months. As a result of the survey, were re-
ceived 5 indicators of quality of life for each of 147 patients. 
Thus, an array of data from 735 questionnaires was formed. 
Statistical processing of the information obtained made it 
possible to calculate the average indicators for the quality of 
life index in each clinical group. Changes in the indicators 
of the quality of life index over time for each of the groups of 
patients with dental caries of the contact surfaces of the lat-
eral group of teeth are reflected in table 1. The value of sta-
tistical significance according to the calculations showed the 
same value of p> 0.05 for all groups and terms of the study.

Dynamics of quality of life indicators, the difference in 
indicators before and after treatment in patients with the 
use of a separation-holding device for the restoration of 
the lateral group of teeth (group I), a fixation system made 
of nickel-titanium alloy with an adaptive working surface 
(group II) compared with patients in the group (III) and 
restoration using a retaining ring – provides a visual display 
of the effectiveness of using modern matrix systems in the 
treatment of dental caries, not only for a satisfactory clinical 
result, but also to improve the general condition of patients.

According to the results of the study, it was found that the 
level of quality of life in the studied groups during the treat-
ment had a unidirectional tendency to improve 1 month 
after the treatment (fig. 1). However, the results in the 1st 
clinical group differed markedly from the other 2 groups, 
which almost identically achieved the level of “good” quality 
of life in patients. Subsequently, was observed a rapid de-
cline in the quality of life in the first group and a gradual dis-
crepancy between the data in the second and third groups 
according to the results of the questionnaire after 3 months. 
According to the results of the survey of patients 6 months 
after treatment, data were obtained indicating changes in 
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the quality of life of patients of the 1st group to values “un-
satisfactory”, which practically corresponded to the figures 
“before treatment”. In the 2nd group, the indicators were the 
boundary data of “good” and “satisfactory” quality of life. 
The best result, according to the study of the quality of life, 
was formed in the third study group. The indicators in the 
third group revealed a “good” level of quality of life of den-
tal patients. The situation after the examination of patients 
18 months after the treatment carried out also confirms the 
tendency formed in each of the clinical groups towards the 
dynamic development of the state of the quality of life.
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Fig. 1. Dynamics of changes in the quality of life of dental 
patients of various clinical groups

Conclusions

Thus, in the process of studying the results of the ques-
tionnaire survey of patients before and after the treatment, 
the dependence of the level of quality of life depending on 
the treatment performed was shown. The use of the retain-
ing ring in the 1st group was found to be untenable, since it 
allowed achieving a “satisfactory” result only a month after 
the treatment, after which the indicator began to worsen 
rapidly. The use of a fixation system made of nickel-titanium 
(NI-TI) alloy with an adaptive working surface has finally 
allowed achieving a “satisfactory” result due to the modern 
technology. At the same time, having disadvantages in the 
form of the need for additional tools for work, the doctor 
was forced to carry out additional manipulations during the 
treatment process, which, most likely, influenced the mani-
festations of negative results in the form of complications 
that affected the quality of life of patients of the 2nd group. 
As noted, in the group with the use of a separation-holding 

device for the restoration of the lateral group of teeth of our 
design, the level of quality of life was as stable as possible 
and was within the “good” grade. This state of patients in 
the 3rd group proves the effectiveness of the tool that was 
developed in terms of the level of treatment provided in the 
long-term period.
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Table 1. Indicators of the quality of life index of patients during the study

 
 

Groups

Indicators (M±m)

OHIP 14

Before treat-
ment 1 month later 3 months 

later
6 months 

later
18 months 

later

Differences between 
indicator before and 

after treatment

Group I (n=48) 63.29±0.62 35.98±0.37 46.46±0.24 61.72±0.16 69.71±0.14 -6.42±0.52

Group II (n=54) 62.7±0.59 16.07±0.35 18.92±0.25 30.08±0.16 37.12±0.15 25.58±0.34

Group III (n=45) 63.39±0.80 16.21±0.46 17.79±0.31 19.79±0.18 20.77±0.19 42.62±0.61



39

ORIGINAL  ReseARch M. Postnikov et al. Moldovan Medical Journal. September 2021;64(3):36-39

Authors’ ORCID iDs and academic degrees
Mikhail Postnikov, MD, PhD, Professor of Dental Medicine – https://orcid.org/0000-0002-2232-8870
Svetlana Chigarina, MD, PhD, Associate Professor of Dental Medicine – https://orcid.org/0000-0002-7008-5981
Ksenia Gaylis, MD, PhD Student – https://orcid.org/0000-0003-3137-2045
Svetlana Plamadeala, MD, PhD Applicant – https://orcid.org/0000-0003-0635-1525
Elizaveta Postnikova, MD, Undergraduate Student – https://orcid.org/0000-0002-5989-1704
Cristina Postaru, MD, PhD Candidate – https://orcid.org/0000-0002-7101-6443

Authors’ contributions
MP conceptualized the idea and revised critically the manuscript, SC completed the final text, KG wrote the first manuscript, SP collected 
data, EP conducted literature review, CP revised the final text.  All the authors approved the final version of the manuscript.

Funding
This study was supported by Nicolae Testemitanu State University of Medicine and Pharmacy, Chisinau, the Republic of Moldova and State 
University of Medicine, Samara, the Russian Federation. The review study was the authors’ initiative. The authors are independent and take 
responsibility for the integrity of the data and accuracy of the data analysis.

Ethics approval and consent to participate
The study was approved by the Research Ethics Committee of Dental Association of the Russian Federation (Resolution No 18 of 30.0.2014).  
An informed consent from all participants in the study was obtained.

Conflict of Interests 
The authors have no conflict of interests to declare.



40

ORIGINAL  ReseARchL. Rotaru. Moldovan Medical Journal. September 2021;64(3):40-43

Introduction

Cognitive impairment (CI) is frequent in Parkinson’s 
disease (PD) even in early stages and over 75% of PD pa-
tients may develop dementia over time [1]. The combina-
tion of Lewy pathology and amyloid pathologies is the most 
robust pathological substrate of PD dementia [2].  Cognitive 
impairment has been found to be associated with multiple 
neurotransmitter transmission deficiencies, including do-
pamine and acetylcholine, indicating a widespread neu-
rotransmitter dysfunction in PD-related dementia [3], but 
cholinergic deficits due to degeneration of the nucleus basa-
lis of Meynert have been the most involved in this process 
[4]. Cognitively impaired patients have particular clinical 
features – older age, postural instability-gait disorder phe-
notype, psychiatric symptoms (psychosis, hallucinations, 
and depression), sleep disorders, rapid eye movement 
(REM) sleep behavior disorder, and diurnal sleepiness); 
all these factors have been associated with PD cognitive 
worsening [5]. PD patients with comorbid cardiovascular 
disorders have an extra risk of developing gait and balance 
disorders and dementia [5]. A study has shown that PD pa-
tients with concurrent cerebral microangiopathy fall more 
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Abstract
Background: Cognitive impairment (CI) is frequent in Parkinson’s disease (PD).  CI patients have particular features. These are preliminary data of a 
cohort study of Moldovan patients with incident Parkinson’s disease.
Material and methods: 65 out of 111 consecutive PD patients (mean age 64.87 ± 7.69 y.o.; disease duration 50.21 ± 38.61 mo.; 48 women (43.2%), 63 
men (56.8%)) underwent Montreal Cognitive Assessment (MoCA) test. Cognitive status graded as: (1) normal and (2) impaired cognition. 
Results: There were similar: ages (65.79 ± 7.13 vs 62.17 ± 12.21 y.o.), onset ages (61.44 ± 7.61 vs 57.00 ± 12.95 years), disease duration (49.63 ± 36.78 vs 
66.00 ± 26.48) months), levodopa (574.58 ± 129 vs 249.55) and agonists doses (5.19 ± 3.02 vs 1.05 ± 0.05) and Beck scores (8.13 ± 6.21 vs 7.4 ± 3.85), in 
groups. CI was present in 59 (90.8%) patients; more frequent in patients with cardiovascular risk factors (91.7%, p> 0.05), symmetrical Parkinsonism 
(93.2%, p> 0.05), and in first disease symptom bradykinesia patients (93.8%, p> 0.05). Upper / Lower Asymmetry Index were lower in CI patients, all 
lower type patients (p> 0.05) having CI.  MoCA scores correlated with Unified Parkinson’s Disease Rating Scale in ON fase (UPDRSon), (r = -0.320,  
p <0.022), and red flags number (r = -0.590, p < 0.006).
Conclusions: Cognitive impairment is more expectable in akinetic, symmetric and lower type Parkinsonism, also in patients with cardiovascular risk 
factors, with probable PD, and a more motor impairment.
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frequently and more often have a disturbed pull test than 
PD patients with normal CT findings [6]. There is a strong 
association between the severity of age-related vascular 
changes as white matter lesions and the severity of gait and 
motor compromise, probably because white matter lesions 
may interfere with central processing of sensory-motor sig-
nals, leading to impaired gait and postural responses, and 
resulting in an increased frequency of falls [7]. 

Material and methods

These are preliminary data of a cohort study of Moldovan 
patients with incident Parkinson’s disease. Diagnosis of PD 
was based on widely acknowledged criteria [8]. Structured 
interview on complaints, medical history and family history 
of cardiovascular, neurological and psychiatric diseases and 
drug history was applied; general neurological and medical 
examinations were conducted. Severity of parkinsonism and 
disability were assessed by the Modified Unified Parkinson’s 
Disease Rating Scale (MDS-UPDRS) [9]. Cognitive impair-
ment was ascertained by Montreal Cognitive Assessment 
(MoCA) Scale [10]. Patients were subclassified at baseline 
into two groups according to MoCA scores: (1) normal cog-
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nition PD patients and (2) cognitively impaired (CI) PD 
patients. The data analysis was performed via statistical pro-
gram StatDirect, using descriptive, variation, and correla-
tional analysis. Student’s t tests or Mann-Whitney tests were 
used as appropriate. P values less than 0.05 were considered 
statistically significant. 

Results and discussion

The study comprised 111 consecutive PD patients. The 
mean age in the cohort was 64.87 ± 7.69 y.o. Patients had 
mean disease duration of 50.21 ± 38.61 months. Forty-eight 
patients (43.2%) were women and 63 patients (56.8%) were 
men. 

Sixty-five out of 111 patients underwent MoCA test. The 
Montreal Cognitive Assessment has adequate psychomet-
ric properties as a screening instrument for the detection 
of mild cognitive impairment or dementia in Parkinson’s 
disease, in particular for language fluency and visuospatial 
tests, that are more prevalent in PD [10]. According to their 
MoCA scores, our PD patients were divided in: (1) normal 
cognition (control group) and (2) cognitive impaired (CI) 
patients, with a cut-off of 26/30 [10]. 

Fifty-nine patients (90.8%) of the cognitively tested pa-
tients had a MoCA score below 26 and were assigned to the 
cognitive impaired (CI) group. 

Cognitive dysfunction is prevalent in PD. Approximately 
10% of a PD population develop dementia per year and the 
relative risk for developing dementia in PD compared to 
non-PD subjects ranges from 1.7 - 5.9 [11].  In Buter T.C. et 
al. study from a total of 233 PD patients, 140 patients (60%, 
95% CI 54% to 66%) had developed dementia by the end of 
the study period, but the cumulative incidence of dementia 
steadily increased with age and duration of PD to 80% - 90% 
by the age of 90 years; women lived with PD longer than 
men and spent more years with dementia [12]. 

The age of CI patients (65.79 ± 7.13 y.o.) in this study 
was slightly higher, but similar to those of normal cogni-
tion patients (62.17 ± 12.21 y.o., p>0.05). It is known that 
aging is a risk factor for mild cognitive impairment [11] and 
the strongest predictive factor of dementia in PD patients 
[11]. An argument of association of CI and age comes from 
a functional RMI study [13] which proves age-related re-
duction of hub function in the medial prefrontal cortex. The 
results of a study [11] provide, that having  mild CI, was 
associated with: older age at assessment, older age at disease 
onset, male gender, depression, more severe motor symp-
toms, and advanced disease stage.

In the present study PD onset ages (61.44 ± 7.61 vs 57.00 
± 12.95 years, p>0.05) and disease duration (49.63 ± 36.78 
vs 66.00 ± 26.48 months, p>0.05) in CI patients were similar 
to normal cognition patients.

Levodopa equivalent daily doses (574.58 ± 129 vs 249.55 
mg, p>0.05) and agonists doses (5.19 ± 3.02 vs 1.05 ± 0.05 
mg, p>0.05) were slightly higher, but without statistic differ-
ence between study and control group. Levodopa (L-dopa) 
is the gold standard treatment for Parkinson’s disease and 

the use of L-dopa in patients with Parkinsonism with de-
mentia does not adversely affect cognitive function. Molloy 
S.A. et al. also established in their study, that the mean daily 
dose of L-dopa was larger in patients with PD dementia 
(672 (451) mg) than in those with Parkinson’s disease (407 
(197) mg, p = 0.02) with normal cognition [14]. The expla-
nation may be more motor impairment associated with CI 
in PD.

The most common clinically relevant neuropsychi-
atric symptoms in PD are apathy (38.9%), depression 
(34.5%), and anxiety (23.8%) [15]. Depressive symptoms 
in Parkinson's disease correlate with impaired global and 
specific cognitive performance [16]. When screened for de-
pression, patients with CI of this study, had insignificantly 
higher Beck scores than patients without CI (8.13 ± 6.21 vs 
7.4 ± 3.85, p>0.05). As usual, depressive symptoms corre-
late with global cognitive performance, but naming, verbal 
memory, and language are the most susceptible affected 
cognitive domains [16].

The present research revealed that CI was more frequent 
in patients with cardiovascular risk factors (according to 
QRISK3 list [17]). So, 91.7% of patients having one or more 
vascular risk factors, had emphasized CI on MoCA test, vs 
80.0% of those not reporting vascular risk factors (p> 0.05). 
According to recent data, a third of all dementia cases may 
be preventable, due to cardiovascular risk factors, and  tri-
als targeting primarily cardiovascular risk factors show im-
proved cognitive function in people at risk [18].  In both 
sexes, 10-year absolute risk of all-cause dementia increases 
with increasing age, number of apolipoprotein E (APOE) e4 
alleles, number of genome-wide association studies (GWAS) 
risk alleles, and presence of cardiovascular risk factors [18].

 Forty-one of our patients (93.2%) with symmetrical 
Parkinsonism (according to their right/left asymmetry in-
dex) had CI (vs 18p (85.7%, p> 0.05). In patients report-
ing bradykinesia as the first disease symptom, 30 patients 
(93.8%) developed CI, in contrast to 23 patients (85.2%), 
reporting tremor as the first disease symptom (p> 0.05). 

Alves G. et al. found that in nearly all dementia cases, 
dementia was preceded by PIGD (postural instability gait 
disorder) or a kinetic dominant or by the transfer from 
tremor-dominant (TD) to PIGD type PD. The odds ratio for 
dementia was 56.7 (95% CI: 4.0-808.4; P = 0.003) for pa-
tients changing from TD or indeterminate subtype to PIGD 
subtype, and 80.0 (95% CI: 4.6-1400.1; P = 0.003) for pa-
tients with persistent PIGD subtype (compared to patients 
with persistent TD or indeterminate subtype). Patients with 
TD subtype at baseline become demented only when they 
developed PIGD subtype; dementia did not occur among 
patients with persistent TD subtype of Parkinsonism [19].

Upper / Lower Asymmetry Indexes (0.60 ± 0.37 vs 2.4 ± 
0.97, p> 0.05) were lower in CI patients indicating a relative 
symmetric involvement of limbs.

According to the “α-Synuclein Origin and Connectome 
Model of Parkinson’s Disease Motor Asymmetry”, “body-
first” patients at onset (initial origin of α-Synuclein pa-
thology in peripheral nervous system spreading bilateral 



42

ORIGINAL  ReseARchL. Rotaru. Moldovan Medical Journal. September 2021;64(3):40-43

to brain) already have a larger, more symmetric burden of 
α-Synuclein pathology, which in turn promotes symmetric 
faster disease progression and accelerated cognitive decline  
[20].

In the current study, patients with predominant involve-
ment of lower limbs, according to their superior/inferior 
asymmetry index, were assigned as lower type Parkinsonism 
patients. All lower type Parkinsonism patients of this study 
(15 – 100%) developed CI, in contrast to control (18 – 
85.6%), p>0.05.

Estimates of the frequency of lower type Parkinsonism, 
indicating a vascular origin vary greatly worldwide: from 3% 
to 6% of all Parkinsonism cases [21]. Attention and memory 
impairment were found in 73.5% of patients with vascular 
Parkinsonism after mean disease duration of 4.4±3.4 years 
in Colosimo C. et al. study [22].

MoCA and Unified Parkinson’s Disease Rating Scale in 
ON fase (UPDRSon) scores in this study were inversely cor-
related – patients with more severe motor impairment had 
lower cognitive scores, hence more expressed cognitive im-
pairment (r = -0.320, p <0.022).

According to a recent study, female gender and education 
supported cognitive function in PD, while age and depres-
sion scores were inversely correlated with overall cognition; 
and UPDRS had little influence on cognition; the conclu-
sion of that study being that education, aging, comorbidity, 
and gender may impact cognition more than overall disease 
severity in PD [23]. However, another study on 2327 PD pa-
tients with a disease duration of over 20 years, found that 
demented PD patients exhibited more severe motor features 
compared to non-demented PD patients [24]. Memory im-
pairment was most common (13.3%; 11.6–15.3), followed 
by visuospatial (11.0%; 9.4–13.0) and attention/executive 
ability impairment (10.1%; 8.6–11.9); (11.3% 9.7–13.1) 
were classified as nonamnestic single-domain MCI, 8.9% 
(7.0–9.9) as amnestic single-domain, 4.8% (3.8–6.1) as am-
nestic multiple-domain, and 1.3% (0.9–2.1) as nonamnestic 
multiple-domain. MoCA scores are lower in PD, particu-
larly for language fluency and visuospatial tests [10].

There were recorded the presence and number of red 
flags, according to MDS clinical diagnostic criteria for 
Parkinson’s disease [25]. The number of red flags also cor-
related with MoCA scores. number (r = -0.590, p < 0.006), 
indicating that a lower degree of certainty of Parkinson’s dis-
ease diagnosis is associated with a more pronounced cogni-
tive deficit.

Conclusions

According to the presented data, patients with 
Parkinson’s disease and cognitive impairment, displayed no 
difference regarding ages, onset ages and disease duration 
compared to the controls.  Cognitive impairment was more 
prevalent in akinetic PD phenotype, as well as in symmetric 
and lower type Parkinsonism. Patients having cardiovascu-
lar risk factors more frequently had cognitive impairment 
as well; and cognitive dysfunction was associated with more 
pronounced motor impairment.
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Introduction

Ischemic stroke (IS) is one of the leading causes of mor-
tality and disability worldwide, with an important increase 
in low-middle income countries for the last 20 years [1]. 
Moreover, stroke has the tendency to affect younger people 
in the less developed countries with consecutive impact on 
economic and social levels. There are numerous targets to 
improve in the management of ischemic stroke, starting 
with the population awareness about stroke and emergency 
service priority for such patients, continuing with the neces-
sity of comprehensive stroke centres for acute/24h diagnosis 
and acute treatment, and finishing with appropriate long-
term rehabilitation centres for in- and outpatients [2].

Given the limited therapeutic options for the acute isch-
emic stroke patients – chemical and mechanical throm-
bolysis, the multitude of exclusion criteria, and the limited 
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time-window, only one in five patients (according to inter-
national data) or even less – one in ten patients (according 
to national data, in hospitals with stoke units), will receive 
specific treatment for cerebral ischemia [3]. These little en-
couraging data can become even worse when regarding the 
possible complications of thrombolysis, including haemor-
rhagic transformation (HT) [3-7]. HT of ischemic stroke 
represents the bleeding in the infarcted area of the brain af-
ter IS. It can occur in up to 70% of cases of cerebral ischemia 
– by radiologic and morphologic studies, with a various per-
centage of symptomatic HT (HT associated with worsening 
of the neurological status) – from 1 to 20% [8]. 

Numerous studies were performed to assess the risk of 
clinical deterioration of acute IS patients, including the risk 
of HT [9]. Various parameters were analysed, including clin-
ical manifestations, radiologic features, laboratory factors, 
in a separate way, either in combined tools – scores [10-12]. 
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Given the acute onset of cerebral ischemia and the limited 
time for diagnosis, a high percentage of the researches fo-
cused on finding the “gold-molecule” able to identify and/
or predict the evolution of patients with IS, similar to the 
cardiac troponins – so-called cerebral infarction biomarker 
[13]. Biomarkers are considered “signatures” of different bi-
ological processes, able to identify, stratify, predict the evo-
lution of the assessed events.

The complexity of cerebral ischemia pathology raised 
the possibility of a multitude of candidate-molecules to be 
studied as stroke biomarkers. A PubMed search of stroke 
and biomarkers key words reveals an important number of 
studies and publications in the field (more than 15 thou-
sand), starting with 1 article in the 80-s to up to 1662 pa-
pers in 2020. The studied molecules can be classified by the 
target process in the stroke pathology, but also, even more 
important for clinical activity, by the potential use of the 
biomarker.  

The classification according to the affected pathway in 
the IS pathogenesis includes molecules related to: inflam-
mation/oxidative stress, vasoreactivity, coagulation/ fibri-
nolysis disorders, and to the brain-blood barrier (BBB) dis-
ruption. The potential clinical use of the stroke biomarkers 
includes the following categories: prediction of stroke risk, 
determination of stroke mechanisms, diagnosis of cerebral 
vein thrombosis, prediction of infarct volume, prediction 
of stroke outcome, estimation of in-hospital complications 
risk, determination of the response to therapy [13, 14]. 

Regarding the response to therapy and stroke outcome, 
the BBB integrity biomarkers have shown promising results 
both in fundamental and clinical studies. Among them, ma-
trix metalloproteinases (MMPs) have been extensively anal-
ysed and gave good results both for predicting the answer to 
treatment, and also for unfavourable neurological outcome, 
including the risk for haemorrhagic transformation [13].

The aim of this research was the review of matrix me-
talloproteinases’ role in the prognosis of acute ischemic 

stroke patients, regarding the stroke outcome and the risk of 
haemorrhagic transformation. 

Material and methods

The online research using the PubMed database has 
been conducted. There have been used the MeSh terms: 
cerebrovascular accident and matrix metalloproteinases, 
obtaining the initial number of 1425 articles for the com-
bined searched terms (1995-2021). To restrain the number 
of the studies, there have been applied the following filters: 
duration – articles published within the last 10 years (2011-
2021), species – studies performed on humans, and type of 
the study – clinical study, clinical trial, review, systematic 
review, and meta-analysis. The reasoning for the applied fil-
ters was to reveal the most recent researches, with the high-
est clinical application and feasibility. The selection revealed 
130 articles. Individual analysis of the articles titles was 
thereafter done, with consecutive exclusion of the articles 
focusing on other cerebrovascular pathologies (e.g. cerebral 
sinuses thrombosis, subarachnoid haemorrhage), articles in 
other languages than English, studies of the different diag-
nosis tools (e.g. laboratory devices). For the remaining 96 
articles, abstracts were processed, with final selection of 26 
articles for full text analysis (fig. 1).

Nine supplementary articles on complementary data 
for our research – stroke epidemiological data, blood-brain 
barrier structure – were included.

Results and discussion

The sudden blockage of a cerebral vessel leads to imme-
diate and delayed pathological processes linked with oxygen 
and glucose delivery failure – a cascade of ischemia-induced 
pathological events, that ultimately lead to irreversible neu-
ronal injury – neuronal death [7, 15]. At each stage of the 
IS pathogenesis, numerous molecules are involved with se-
quential plasma increase/decrease, making them potential 
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biomarkers for stroke. As biomarkers, the molecules should 
be easily measurable, specific and sensitive [16].

Emphasising the most important steps in the cerebral 
ischemia, the acute energy failure caused by vessels block-
age will determine at first a burst of excitotoxicity (by acti-
vation of N-methyl-aspartate receptors and calcium chan-
nels), which leads to the activation of inflammatory re-
sponse (synthesis of pro-inflammatory cytokines as tumor 
necrosis factor α (TNF-α), interleukine 1β (IL-1β), activa-
tion of neural nitric oxide (NO) synthase, reactive oxygen 
species synthesis, oedema and finally neurons death (apop-
tosis). TNF-α and IL-1β synthesis will trigger a second line 
cytokine expression with release of interleukine (IL-6) and 
chemokine CXCL-8. These pro-inflammatory agents can 
increase the C-reactive protein level and start the expression 
of numerous matrix metalloproteinases [1, 16, 17].

Matrix metalloproteinases are a family of zinc-depen-
dent endoproteases with multiple roles in tissue remodelling 
and degradation of various proteins in the extracellular ma-
trix (ECM): collagen, proteoglycans, elastin or fibronectin. 
MMPs promote inflammatory response, cell proliferation, 
migration, and differentiation. Among MMPs, gelatinases 
(MMP-2 and MMP-9) are the most investigated enzymes, 
given the high prevalence and widespread distribution in 
different tissues (e.g. endothelium, intima, vascular adven-
titia, fibroblasts, platelets, macrophages, neutrophils, brain, 
heart, lungs, liver, kidney, breast, uterus, placenta, ovary, 
testis, prostate, tooth enamel, skin, keratinocytes) [16]. 
Therefore, MMP-2 and MMP-9 are studied in various medi-
cal fields. In neurology, gelatinases were investigated related 
to stroke, multiple sclerosis, Alzheimer disease, Parkinson 
disease, neuroinfections, brain tumors and others [16-18].

Characteristics of matrix metalloproteinases
In the early 1960s, MMPs were first identified by Gross 

and Lapiere as enzymes with collagen proteolytic activity 
that causes extra-cellular matrix protein degradation during 
resorption of the tadpole tail [5,13]. MMPs are calcium-de-
pendent zinc-endopeptidases, which are expressed as inac-
tive zymogens with a pro-peptide domain (pro-MMPs) that 
must be removed for MMP activation [18-20].

At present, time, in vertebrates, there are 28 members in 
the MMP family, at least 23 are expressed in human tissues 
[6, 21], and 14 of those – in the blood vessels. Based on the 
variations in MMPs biochemical structure and affinity to 
substrates, they were classified into several groups including 
[16, 17]:

1. Collagenases (MMP-1, MMP-8, MMP-13, MMP-18),
2. Gelatinases (MMP-2, MMP-9),
3. Stromelysins (MMP-3, MMP-10, MMP-11),
4. Matrilysins (MMP-7, MMP-26),
5. Membrane-type matrix metalloproteinases (MMP-14, 

MMP-15, MMp-16, MMP-17, MMP-24, MMP-25),
6. Other MMPs (MMP-12, MMP-19, MMP-20, MMP-

21, MMP-23, MMP-27, MMP-28). 
The majority of MMPs are produced and secreted from 

cells in the inactive form (proenzymes) with consecutive ac-
tivation in the final active form within the extracellular ma-

trix [16]. After activation, their activity is regulated mainly 
by natural tissue inhibitors of MMPs (TIMPs) that can bind 
to the active side and block the substrate availability. To 
date, four types of tissue inhibitors of MMPs are known, 
numbered from 1 to 4. Each TIMP can inhibit multiple 
MMPs with different efficacies [16, 17, 20]. Among four 
known TIMPs, TIMP-1 has the highest affinity to MMP-9, 
and TIMP-2 for MMP-2 [1, 22].

 The role of gelatinases in the progress of IS
The plasma concentration of gelatinases varies during 

IS, both in the acute and later phases of cerebral ischemia 
[1, 16].

The concentration of MMP-9 is elevated in serum dur-
ing acute phase of all types of ISs, starting from 12h up to 
48h after stroke onset, and are increasingly correlated with 
neurological deterioration [23]. Among stroke patients, the 
cardioembolic stroke results in the highest MMP-2 concen-
trations compared to other types of stroke [16]. 

MMP-9 could have a prognosis value for ischemic 
stroke occurrence, as shown by a recent study conducted 
on patients with attrial fibrilation [24].  From 268 unique 
biomarkers, only 6 were most strongly associated with sub-
sequent ischemic stroke/systemic embolism, among them 
matrix metalloproteinase-9.

The following main functions/processes are influenced 
by gelatinases activity during IS [16, 17, 21, 25, 26]: 

1. Brain-blood-barrier (BBB) destruction – in addition 
to cleavage of collagen type IV, MMP-9 is able to digest oc-
cludin and claudin – essential components of tight junc-
tion proteins (TJPs) in the BBB. Finally, the high activity of 
MMP-9 in the blood within the acute phase of IS increases 
the risk of secondary bleeding within the ischemic focus. 
Moreover, the appearance of active enzyme form in plasma, 
as a result of rtPA administration, augments the risk of in-
tracranial bleeding. 

2. Inflammatory answer – TNF-α and IL-6 can activate 
the expression of MMP-9 which is involved into further ac-
tivation of IL-1β and CXCL-8. 

3. Formation of glial scar – mechanism of the second 
gelatinase, MMP-2. 

MMP-9 plays a crucial role in the disruption of the BBB 
following focal cerebral ischemic stroke. Elevated MMP-2 
levels were responsible for the degradation of tight junction 
proteins, basal lamina and neuronal injury after ischemia, 
and may contribute to infarction and hemorrhagic volume 
[1, 15, 27].  MMP-2 deficiency reduced the incidence of 
hemorrhage in the cortex in mouse [6]. Fundamental stud-
ies on mice with early reperfusion suggested that MMP-2 
deficiency as well as MMP-2 and MMP-9 double deficiency 
were more protective than MMP-9 deficiency alone against 
HT after the early stages of ischemia and reperfusion [1].

The pro-inflammatory action of the MMPs have been 
shown to correlate with the atherosclerotic plaques rupture, 
and therefore responsible for cardio- and cerebrovascular 
events. Given the MMP-2 action substrate (structural com-
ponents of the sub-endothelium of medium and large-size 
arteries, like gelatin, fibronectin, laminin-1, type IV colla-
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gen and elastin), its role in vascular remodeling, neutrophil 
and platelet activation, numerous studies have been con-
ducted to analyze the borderline between physiologic and 
pathologic hemostatic answer at the levels of atherosclerotic 
plaques promoted by these enzymes [28]. For example, Lenti 
M. et al. have demonstrated that atherosclerotic plaques of 
patients undergoing carotid endarterectomy determine 
platelet activation due to their high content in active MMP-
2, the effect being confirmed by abolishment after preincu-
bation of platelets with MMP-2 inhibitors [28]. 

gelatinases and HT 
HT can occur in the natural evolution of ischemic stroke, 

but more frequently is a complication of rt-PA thrombolysis 
in the treatment of acute ischemic stroke. 

Radiologically, HT is defined and divided into 4 sub-
types: small petechial hemorrhagic infarction (HI1), con-
fluent petechial hemorrhagic infarction (HI2), small pa-
renchymal hemorrhage (PH1, < 30% of infarct, mild mass 
effect), and large parenchymal hemorrhage (PH2, > 30% of 
infarct, marked mass effect) [29].  Clinically, HT is divided 
in: asymptomatic HT (no clinical worsening on the National 
Institutes of Health Stroke Scale (NIHSS) score despite 
HTs), minor symptomatic HT (a 1 to 3-point increase in 
the NIHSS score), and major symptomatic HT (a ≥ 4-point 
increase in the NIHSS score) [29]. Despite the “asymptom-
atic” term, long-term prognosis is poorer in ischemic stroke 
patients with all clinical types of HT. 

Structurally, HT of IS occurs when blood-brain barrier 
is disrupted. The BBB separates the brain parenchyma and 
the blood circulation, providing anatomical and physiologi-
cal protection for the central nervous system, supplying 
nutrition for brain tissue, filtering harmful substances from 
the brain back to the blood and protecting the brain from 
toxic material in the blood [25, 29].

The rupture of BBB damages the whole neurovascular 
unit (NVU), which consists of the extracellular matrix, en-
dothelial cells, astrocytes, neurons, and pericytes [5, 21, 29]. 
The main mechanisms of HT are considered related to pro-
teolysis, oxidative stress and leukocyte infiltration.

HT can occur spontaneously, especially in case of cere-
bral embolism, either induced by anticoagulants, throm-
bolytic therapy and endovascular procedures [23, 30]. All 
these situations are associated with an increased degrada-
tion of the extracellular matrix components by proteolytic 
enzymes, particularly MMPs, which aggravates brain ede-
ma and enhances brain damage.

Different studies applied MMP-9/TIMP-1 ratio as an in-
dicator of MMP-9 activity in vivo. The proteolytic activation 
of MMP-9 is conducted by active forms of other metalopro-
teinases as MMP-2 or MMP-3. The activation of MMP-9 fa-
cilitates the BBB destruction and secondary bleeding within 
the ischemic focus [22, 31]. MMP-2 and MMP-9 have dif-
ferent temporal expression and action in the post-stroke pe-
riod. It was established that MMP-2 is involved in the initial 
phase of BBB opening (maximum at 3h), while MMP-9 is 
more active in the delayed opening of the BBB after isch-
emic stroke [6]. 

Given the higher incidence of HT after thrombolytic 
treatment with rt-PA, numerous fundamental studies were 
conducted to elucidate the mechanisms underlying this 
phenomenon. Thus, it was established that when NVU is 
impaired, rt-PA may cross the brain and activate endog-
enous tPA signaling pathways associated with HT. t-PA 
mostly affects the BBB through various plasminogen inde-
pendent mechanisms, such as the overexpression of MMP-
2, -3 and -9 and activation/cleavage of lipoprotein receptor 
related protein or platelet-derived growth factor receptor 
alpha [15, 29].

Both fundamental and clinical studies have found an el-
evation of gelatinases MMP-2 and MMP-9 in the ischemic 
brain/plasma of IS patients within the first 24h, correlating 
with cerebral infarction extension, worse outcome and HT. 
Preclinical studies demonstrated that MMP-2 plays a key 
role in the initial opening of the BBB after cerebral ischemia 
by degradation of tight junction proteins, collagen, and oc-
cludin. According to literature data, the most extensively 
studied gelatinase in relation to IS and HT, MMP-9 can 
serve as independent predictor of HT after tPA administra-
tion [5, 22]. 

A systematic review (Ramos-Fernandez M. et al., 2011) 
analyzed 22 clinical studies, including 3289 patients, to 
evaluate the role of MMP-9 plasma level in acute ischemic 
stroke. According to this analysis, plasma MMP-9 level, 
measured before the administration of thrombolytic thera-
py in acute stroke patients, accurately predicts the develop-
ment of hemorrhage [32].

Importantly, an analysis of non-selected series of pa-
tients has shown that an MMP-9 value ≥140 ng/mL within 
24h of stroke onset had a high negative predictive value for 
future HT.  The data suggest that a lower plasma level of 
MMP-9 is associated with a low risk of HT [23, 32, 33]. 

Experimental studies strengthen the correlation of both 
MMP-2 and MMP-9 with HT, with even a higher associa-
tion of MMP-2 with HT, given its action mechanism by 
degradation of tight-junction proteins and the basal lamina, 
BBB disruption and neuronal injury [23].

The fundamental studies raised the idea of MMPs in-
hibition for improving clinical outcome of IS patients. 
Numerous molecules have been analyzed in clinical settings 
to inhibit gelatinases, including minocycline, (4-phenoxy-
phenylsulfonyl) methylthiirane (known as SB-3CT), lenti-
viral-mediated MMP-9 gene silencing, recombinant TIMP-
1 in its native form, PLGA (poly lactic-co-glycolic acid) 
nanoparticles [5], majority of them showing that inhibition 
of MMP-9 could be a therapeutic strategy for acute isch-
emic stroke treatment, but with a limited time-window after 
which MMP inhibitors have negative impacts on stroke pa-
tients  [6, 12].

Stroke severity and functional outcome versus MMPs 
levels

Stroke severity and final infarct volume are among the 
most important factors associated with functional outcomes 
in patients after IS. The most available and widely used tools 
are those clinical – NIHSS score and radiological – CT and 
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MRI protocols and scores. While their sensibility and speci-
ficity are high, not all hospitals, especially from rural areas, 
have 24h available radiological service. Therefore, the use of 
blood biomarkers to predict stroke patient’s evolution could 
be a good supplement for the clinical assessment and treat-
ment rationale in these cases.

Different biomarkers show good correlation with stroke 
clinical severity and infarct size, and may be useful for pre-
dicting poorer outcomes [23, 31, 32, 34].

In a review on MMPs’ role in BBB breakdown during 
acute ischemic stroke, Lakhan S. et al., 2013, have deter-
mined that cerebral infarct size is reduced in mice deficient 
in MMP-9 or after treatment with MMP inhibitor [1].  

MMP-2/-9 levels, when collected within 20h of stroke 
onset, showed a direct, significant correlation with both ini-
tial and final stroke severity, as measured by the NIHSS and 
infarct size. When collected earlier (within 6h of stroke on-
set), MMP-9 was the only predictor of infarct volume mea-
sured as a diffusion lesion [1, 23].

Consecutively, in an Italian study [31], including 327 
tPA-treated patients, MMP-9 circulating level variation 
proved association, independent of major clinical deter-
minants, with symptomatic HT or death. The MMP-9 se-
rum levels correlated with the NIHSS values prior and after 
thrombolytic treatment. 

In an extensive review by Turner R. et al., 2016, the 
authors highlithed that, in terms of long-term outcomes, 
MMP-9 was associated with a poor neurological outcome 
at 3 months post-stroke and hyperacute levels of MMP-9 
correlated with worse Rankin outcome at 3 months post-
stroke. The review mentions one single study to report that 
both MMP-2 and MMP-9 levels correlated with clinical se-
verity and the extent of the infarct [21].

Iemolo F. et al., 2016, realized a prospective evalu-
ation of a panel of blood biomarkers to assess their value 
in acute stroke prognosis. The panel included the fol-
lowing molecules: Brain Natriuretic Peptide, D-Dimers, 
Matrix-Metalloproteinase-9, and S100β protein generating 
a Multimarker index of these values. The outcome of the 
study was 120-day mortality. Among 244 patients included 
in the analysis, 161 (66.0 %) had an increase of biomark-
ers [34]. However, detailed statistical analysis failed to give 
significant correlations. The authors concluded that neither 
one marker nor combination of all markers was of signifi-
cant benefit in acute stroke diagnostics, and DWI-MRI was 
the procedure with the highest diagnostic quality in case of 
acute cerebral ischemia.

Another study was conducted by Zhong et al., 2017, to 
prospectively investigate the association between serum 
MMP-9 levels and prognosis in patients with acute ischemic 
stroke using data from the China Antihypertensive Trial in 
Acute Ischemic Stroke (CATIS). This large study included 
3.186 participants (2.008 men and 1.178 women). Study 
outcome data on death, major disability (modified Rankin 
Scale score ≥3), and vascular disease were collected at 3 
months after stroke onset. The authors observed dose-re-
sponse associations between higher MMP-9 levels in acute 

ischemic stroke and increased risk of major disability and 
death at 3 months after stroke onset, after adjustment for 
other established covariates  [35].

Conclusions

It has been detected that the involvement of gelati-
nases into multiple physiological and pathological pro-
cesses makes them an attractive target for investigations. 
Numerous researches revealed that both enzymes, MMP-2 
and MMP-9 have their specific role during brain ischemia. 
Promising results are shown by both fundamental and clini-
cal studies analyzing the predictive value for hemorrhagic 
transformation of gelatinases. Thus, MMP-2 and MMP-9 
correlate with stroke severity and haemorrhagic transfor-
mation in acute ischemic stroke, but large validation studies 
for practical translation are needed. 

Given the etiological heterogeneity of ischemic strokes, 
the variety of clinical manifestations, it is challenging to 
identify one single predictive biomarker for stroke outcome. 
Future studies should focus on developing a biomarker pan-
el for predicting outcomes in stroke patients presenting with 
cerebrovascular accident.
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Introduction

Approximately 90% of head and neck cancers are squa-
mous cell carcinomas [1, 2]. Squamous cell carcinomas 
(SCC) are the frequent malignant tumor of oral cavity, be-
ing responsible for a high number of cancer-related deaths 
worldwide [3]. In Western Europe, most head and neck 
squamous carcinomas (HNSCCs) have as etiological fac-
tors alcohol and tobacco (for oral cancers), but infection 
with high-risk human papilloma viruses (HPVs) is also 
now determined as an important etiological factor partic-
ularly for oropharynx [4-6]. According to the report pub-
lished by GLOBOCAN 2018 (global cancer statistics), more 
than 800000 new HNSCC cases are diagnosed each year. 
Currently, the majority of head and neck cancers are present 
with regionally advanced lymph node metastases at the time 
of diagnosis. The patients are often given the standard treat-
ment options of surgery, radiotherapy, chemotherapy, or a 
combination of these interventions, but 40–60% of treated 
patients experience recurrence and are irresponsive to sub-
sequent therapeutic interventions [7]. Therefore, despite 
the significant improvement in overall survival for patients 
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with other tumor types, the 5-year rate of HNSCCs has not 
changed much over the past decade.

Discussion

The aim of this review is to present the role and effect  
of noncancerous cells and their crosstalks  with  cancer   
cells.  Furthermore  it  will  describe  the  metabolic  changes   
in tumor microenvir-onment, the new data about how some 
of these cells accomplish a suppressive role in the antitumor 
immune response. Finally, it will show the clinical signifi-
cance of all these factors according to the actual literature.

Overview on the tumor microenvironment (TME)
Head and neck squamous cell carcinoma is genetically 

a group of heterogeneous tumors. The tumor microenvi-
ronment represents an interactive, organized, and dynamic 
environment where cancerous cells as well as many differ-
ent cellular and biochemical structures exist together and 
are continuously in contact and interact with each other   
[8]. Squamous cell carcinomas microenvironment includes 
lymphocytes, macrophages, dendritic cells, vascular cells, 
and stromal cells.
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The cellular elements of the TME often develop abnor-
mal phenotypes in a spoil response to the cancer. Genetic 
changes in the carcinoma cells, like alterations of TP53, 
NOTCH1, and specific gene expression profiles, contribute 
to derangements in cancer and microenvironment cells in-
creased reactive oxygen species (ROS), overproduction of 
cytokines, and epithelial to mesenchymal transition [8].

Stromal Cell Contributions
Besides tumoral cells, miscellaneous stromal compo-

nents: cellular or acellular provide promoting and maintain-
ing of HNSCC invasion. Deposition of specific extracellular 
matrix (ECM) proteins (collagen IV, collagen XVII, fibro-
nectin, and laminin) is enhanced in HNSCC tumors and 
serves as a chemo-attractant for HNSCC cells in various in 
vitro invasion assays [9]. As HNSCC tumors progress to-
wards metastatic disease, non-tumor cell types from the as-
sociated stroma have been shown to have direct and indirect 
roles in facilitating HNSCC invasion [10].

1. Mast cells are part of the immune myeloid line, that 
mediate immune responses by granule exocyctosis, releas-
ing  histamine, serine proteases, carboxypeptidase A, pro-
teoglycans, prostaglandin D2, leukotriene C4, tumor necro-
sis factor (TNF)-α, IL-3, IL-4, IL-5, IL-6,  IL-8, and IL-16. 
In advanced stages of HNSCC, mast cells accumulate in the 
tumor stroma, and their presence is directly correlated with 
increased angiogenesis [11]. Additionally, heparanase, an 
enzyme involved in cleavage and remodeling heparin sul-
fate proteoglycans from the extracellular matrix, accumu-
lates at the HNSCC invasive front, and is a marker of poor 
prognosis for lymph node metastasis and tumor recurrence 
[12]. Mast cells, along with tumor infiltrating neutrophils, 
endothelial cells, and macrophages exhibit heparanase ac-
tivity [13]. Because, mast cells also secrete large amounts 
of heparin, they are the type of cells that probably are in 
charge for invasion-associated heparanase activity in the 
tumor microenvironment. Their presences also stimulate 
HNSCC tumor neo-vascularization and dissemination to 
loco-regional lymph nodes.

2. neutrophils are enlisted to the tumor microenviron-
ment by pro-inflammatory signals, including IL-8, trans-
forming growth factor (TGF)-β, IL-4, IL-10, IL-13 and 
TNF-α [14]. In tumor microenvironment, neutrophils se-
crete VEGF-A, stimulating neovascularization through en-
dothelial cell recruitment and proliferation, which can be 
suppressed by anti-VEGF-A antibodies or angiostatin treat-
ment [13, 14]. Also, neutrophil-derived HGF and MMP-9 
facilitate tumor cell migration and invasion towards the 
newly formed vascular bed [14].

3. Macrophages play a direct role in immune supervi-
sion via endocytosis of pathogens and cellular debris [15]. 
Infiltration into the tumor microenvironment with tumor 
associated macrophage (TAM) relates to lymph node in-
volvement, tumor stage, and extracapsular spread [16]. 
Once they arrive in the tumor microenvironment, they se-
cret several paracrine signaling loops that drive tumor cell 
invasion and metastasis. Macrophages are able to stimulate 
and maintain the HNSCC invasive phenotype, serve to 

basement membrane breakdown and recruitment of other 
cell types into the tumor microenvironment.

4. Fibroblasts are involved in demoplastic respons in 
cancer, as they can break and modify a variety of ECM pro-
teins including type I and IV collagens, laminin, and fibro-
nectin [17, 18]. Some studies suggest that HNSCC stroma is 
enriched in infiltrating cancer-associated fibroblasts (CAFs) 
and their highest concentration is near the invasive front 
of the tumor. CAFs have some characteristics of myofibro-
blasts, like enhanced proliferation, motility and secretion of 
matrix metalloproteinase-2 and hepatocyte growth factor 
(HGF). They express cytokeratins, vimentin, and α-smooth 
muscle actin (SMA) [19, 20]. Secretion of matrix metal-
loproteinase leads to extracellular matrix degradation and 
remodeling, while HGF enhances HNSCC cell motility [9, 
17, 21]. The final result of fibroblasts in the tumor microen-
vironment is permutation of extracellular matrix proteins, 
allowing fibroblasts to lead tumor cells into surrounding tis-
sues or creates pathways in the stroma for invasive tumor 
cells which result in HNSCC metastatic progression [22].

Involvement of HPV Virus in Head and neck cancers
A lot of studies relate that human papillomaviruses 

(HPVs) is implicated in the pathogenesis of HNSCCs. 
HPV16 represent a high-risk is the predominant HPV 
type in some forms of head and neck cancers, and it ac-
count about 90% of HPV DNA-positive tumors detected 
[22]. While, excessive smoking and alcohol usage represent 
major risk factors for the majority HPV (-) HNSCCs cases.

HnC and Tobacco use, Harm Reduction Strategies
Head and neck cancers are a heterogeneous group of tu-

mors, responsible for more than 650000 cases and 330000 
deaths per year worldwide, and one of the most important 
etiological factors is tobacco smoking [23]. The first con-
tact organ for tobacco smoke is mucosal tissue of the upper 
respiratory tract and the upper part of the digestive tract. 
Smoke contains chemical compounds, cytotoxic to the up-
per airway tissue, and can cause significant DNA damage. 
Therefore,the mutagenicity of tobacco smoke cannot be 
completely excluded as a risk factor for HNC [24]. Tobacco 
smoke is composed of over 7000 chemicals, of which at least 
69 are cancer-causing [25]. The biggest misconception is 
policymakers and community in general believes that nic-
otine is the cancer-causing culprit in cigarettes. Cigarette 
smoking and the many chemicals it exposes a person to, not 
nicotine itself, present the highest risk.

According to Cancer Research UK [26], nicotine is ad-
dictive but does not cause cancer. Most damage to health 
caused by smoking is due to other chemicals in smoke, such 
as benzo[a]pyrene, tobacco-specific nitrosamines, and ben-
zene, which are the primary causes of smoking-related dis-
eases [27]. The risk of developing cancer is always higher for 
tobacco smokers than for non-smokers. Electronic nicotine 
delivery system such as tobacco heating system (THS) for 
our country has become increasingly popular in the last 3 
years and is considered less harmful than traditional tobac-
co products, due to the lower content of toxic and carcino-
genic compounds [28].
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THS – uses an electronically controlled mechanism to 
precisely heat specially designed tobacco sticks at operating 
temperatures well below combustion (less than 350°C). As 
a result, the generated aerosol is composed of mainly wa-
ter, glycerin and nicotine while the levels of harmful and 
potentially harmful constituents are significantly decreased 
compared to cigarettes smoke [28, 29].

The Netherlands Institute of RIVM identified carcinoge-
nicity impact of switching from smoking cigarettes to con-
suming heated tobacco, the risk of cancer was reduced by 
10 to 20 times, depending on different types of cancer [30].

Harm Reduction as a solution for adult smokers
Harm reduction refers to a range of practical strategies 

aimed at lessening the negative social and physical conse-
quences associated with particularly risky human behav-
iors. Harm reduction policies are supported by 84 countries 
worldwide, with 74 countries having explicit supportive 
reference to harm reduction in national policy documents.

Quitting smoking is one of the most effective public 
health measures and tobacco harm reduction can supple-
ment tobacco control. Tobacco harm reduction remains a 
controversial topic in tobacco control. Tobacco harm re-
duction involves providing tobacco users who are unwilling 
or unable to quit using nicotine products with less harm-
ful nicotine containing products for continued use. Some 
Public Health experts believe that these products have great 
potential to reduce mortality and morbidity among smokers 
who completely switch to them. Others believe that we will 
be addicting another generation to tobacco products [31].

Researchers investigate the tumor-stroma interplay 
in high-risk human papilloma virus positive HPV+ and 
HPV- head and neck cancers from patients diagnosed with 
HNSCC. Immunosuppression in HPV positive HNSCC, 
is significant increased by viral infection, which may ex-
plain why, these tumors for the most part develop within 
the immune tissue of tonsillar lymphoid follicles,  an  ana-
tomic  site  that  should  favor  immunologic  antitumor  re-
sponse [32]. The immunosuppression produced by inflam-
matory cytokines maintains latent infection and favors 
tumor genesis, which is initiated when the viral DNA inte-
grates into the host genome and drives genomic instability. 
Once infected and transformed by HPV, tumor cells acti-
vate additional mechanisms to escape the immune system 
by preventing exposure of tumor antigens and promoting 
apoptosis of effector T lymphocytes and down-regulation of 
NK cells [4]. New knowledge in immunological character-
istics of HPV+ and HPV- HNSCCs may improve therapeutic 
targeting and immunotherapy strategies for different sub-
types of HNSCCs.

Conclusions

Recent research proves that tumor microenvironment 
of HNSCC has an important role in tumor progression, ag-
gressivity, metastasis process, in addition to genetic aber-
rations and molecular alterations of cancer cells. New re-
searches in stromal composition of the HNSCC may be use-

ful in understanding of mechanisms for different responses 
to therapy, also can be used as a targeted for therapeutic 
purposes. Cancer-associated fibroblasts and immune cells, 
as well as their products found in neck squamous cell car-
cinoma significantly influence the biological properties of 
this tumor. Smoking is one of the risk factors of occurrence 
of most HPV-associated tumors. Promoting smoking ces-
sation should become an essential contributor to the treat-
ment of cancer in all oncologic pathologies. In cases when 
patients can’t quit smoking completely within the shortest 
possible period of time, doctors should focus on harm re-
duction strategies – tobacco harm reduction.
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Introduction

In late 2019 – early 2020, the world was hit by a pan-
demic caused by the virus causing Severe Acute Respiratory 
Syndrome (SARS-CoV-2), an infection also called 
COVID-19. This is a new coronavirus that was primarily 
reported to the World Health Organization (WHO) as a 
group of cases of viral pneumonia of unknown aetiology in 
Wuhan, China, on 31 December 2019. It is currently known 
that the cause of the disease is coronavirus (COVID-19), 
which affects both the upper and lower respiratory tract. 
On 30 January 2020, the WHO declared the outbreak of 
COVID-19 a global public health emergency. Since then, 
the infection has continued to spread around the world and 
was described by the WHO as a pandemic on 11 March 
2020.

COVID-19 virus belongs to the family of single-strand-
ed RNA viruses, some of which have been previously de-
scribed to be responsible for the Severe Acute Respiratory 
Syndrome (SARS) and Middle East Respiratory Syndrome 
(MERS). Although the symptoms and clinical presentation 
of COVID-19 are similar to SARS and MERS, the rate of 
spread is greater.

In the United Kingdom, the first cases were detected 
at the end of January 2020; the transmission among the 
population began at the end of that month. Initial reports 
from China, Italy and Spain clinically described the char-
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acteristics of people diagnosed with COVID-19 and the 
risk factors, which include old age, male sex, pre-existing 
cardiovascular diseases, high blood pressure and diabetes. 
However, the most recent researches to date have been done 
among in-patients with COVID-19, i.e., the risk factors for 
infection in the general population have not been directly 
evaluated.

The aim of the study was to evaluate the potential risk 
factors that could influence the spread, and change the man-
agement and prevention of the spread of this new type of 
virus.

The Research and Supervision Centre of the Royal 
College of General Practitioners in Oxford includes over 
500 health centres in both urban and rural areas, covering 
over 4 million people.

Material
A cross-sectional study of patients in the Network of 

the Research and Surveillance Centre in Oxford, who were 
tested for SARS-CoV-2 between 28 January and 4 April 
2020, was performed. Pseudonymized results were taken 
from electronic primary health care records. These data 
enabled estimating the living space sizes, the isolation level 
and rural-urban classification. Starting with the last week of 
January 2020, research and surveillance centres submitted 
nasopharyngeal smears for SARS-CoV-2 testing in patients 
with symptoms of influenza or respiratory infection.
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The analytical specifics of RT-PCR assays for SARS-
CoV-2 are greater than 95% and the analytical sensitivity of 
the assays is usually 90-95%, with high performance.

 Patients registered with the research and surveillance 
centres as of 30 September 2019, and who had a record in 
their medical sheet reporting a positive or negative result 
for SARS-CoV-2 were only people with a positive test or 
negatively coded, and not those under suspicion.

Studied variables
The following independent demographic aspects were 

studied as factors: age, sex and ethnicity, using an ontology 
to maximize case identification; socioeconomic level using 
the English quintile index for multiple deprivation; living 
space dimensions based on the patient’s pseudonymized 
address; and rural-urban division. The most recent record 
of the following clinical variables was included, which are 
similar to those associated with higher susceptibility to in-
fluenza: body mass index (BMI), smoker status, pregnancy, 
hypertension, chronic kidney disease, ischemic heart dis-
ease, chronic respiratory diseases, including asthma and 
chronic obstructive pulmonary disease, and type 1 and 2 
diabetes. Patient variable with malignancy and immuno-
compromised status was created due to the small number 
of patients in each group. Malignancy was identified using 
the most recently recorded disease codes and prescriptions 
of prednisolone and antirheumatic drugs as a surrogate for 
immunosuppression with a positive test for SARS-CoV-2.

Statistical methods
Descriptive statistics and reported counts were used for 

categorical data and distribution measures for continuous 
data. Collinearity was checked by measuring the variation 
of the inflation factor for each covariate – all were consid-
ered within acceptable limits, with a maximum value below 
2.0. New sensitivity analyses were performed using only 
complete cases, non-ethnic data imputed from the census 
data.

Results
Between 28 January and 4 April 2020, 587 patients with 

positive results on SARS-CoV-2 and 3215 with negative re-
sults were obsessed with the surveillance programme. The 
first positive case reported on 30 January 2020 reaching 
the number of 100 cases on 17 March 2020. In total, 2190 
(57.6%) of 3802 patients were women and 2497 (65.7%) 
were white (tab. 1).

The data are n (%). SARS-CoV-2 = severe acute respirato-
ry syndrome – coronavirus 2.BMI = body mass index.* The 
level of socio-economic deprivation was assessed at a prac-
tical level using the English Index of Multiple Deprivation 
Quintiles. † BMI categories were based on the WHO classi-
fication (normal weight 18.5-24.9 kg/m², overweight 25.0- 
29.9 kg/m², obese 30.0-39.9 kg/m², severely obese ≥40 kg/
m²) 

In the univariate analysis, the chances of testing positive 
for SARS-CoV-2 were higher among the elderly, non-white 
men, and people living in more disadvantaged areas (tab. 
2). The chances of a positive test were lower in households 

from two to four or five to eight people. The clinical factors 
in the univariate analysis, chronic kidney diseases, obesity, 
malignancy or immunocompromise, diabetes, chronic res-
piratory diseases, chronic heart diseases, and hypertension 
were associated with higher odd ratios of a positive SARS-
CoV-2 test.

In case of active smoker, he has had a decreased level 
for a positive COVID test. In the multivariable analysis, ad-
justed for all other variables in tab. 3, male sex remained in-
dependently associated with SARS-CoV-2 positive testing. 
The age linked variable: children and people aged 40–64 
years were at a lower risk (5.36, 3.28–8.76) compared to 
adult ones and people aged 75 years and older (5.23, 3.00–
9.09) were at the highest risk. Black people were at a higher 
risk of testing positive for SARS-CoV-2 (4.75, 2.65-8.51), 
compared to white people. Were associated with higher 
odd ratios of SARS-CoV-2 test - urbanized areas (4.59, 
3.57–5.90). In the adjusted analysis, people with chronic 
kidney disease were more likely to be tested positive for 
SARS-CoV-2 than those without it (1.91, 1.31–2.78), but 
without a significant association with other chronic con-
ditions. Smoking cigarettes was associated with lower 
chances of a positive SARS-CoV-2 test result (adjusted OR 
0-49, (95% CI) 0.34-0.71). Higher odd ratios of a positive 
test among obese people was found compared to those with 
normal weight (1.41, 1.04–1.91).

 The review of the literature suggested that COVID-19 
affected men aged between 30 and 65, and about half of the 
patients were over 50 years old. There is a higher risk of a 
similar positive SARS-CoV-2 test in men as in people aged 
over 40. It is known that the chance of a positive SARS-
CoV-2 test increases with higher population density due to 
the increased social mix, which correlates with the finding 
of a high level of a positive test in urban areas. 

 Socially disadvantaged areas were found to be associ-
ated with a higher risk of other respiratory infections, and 
thus the risk of death from COVID-19 is higher in the 
poorest parts of the UK.

The decrease in the socio-economic level was associated 
with the increase of a positive test, independently of the 
area of the place of residence, urban location and smok-
ing. No association was found between household size and 
the risk of SARS-CoV-2 positivity, despite previous data 
of a higher risk of transmission through household con-
tacts. Social distancing measures could have influenced the 
transmission speed and areas. Some data raised concerns 
about the potential increased risk of complications associ-
ated with COVID-19 among black and Asian people, but 
there were few epidemiological studies that have assessed 
the risk by ethnicity. An analysis of 3370 people in the UK 
admitted to the ICU (Intensive Care Unit) with confirmed 
positive COVID-19 found that 402 (11.9%) were black, 
486 (14.4%) were Asian and 2236 (66.4%) were white [35], 
compared to the national figures that were of 3.3%, 7.5% 
and 86.0%. These results were not adjusted for socio-demo-
graphic potential or clinical confusions [36].
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Table 1.  Demographic and clinical characteristics of the study cohort [50]

SARS-CoV-2 test result Participants 3802 Pregnancy

Negative 3215 (84.6%) No 3742 (98.4%)

Positive 587 (15.4%) Yes 60 (1.6%)

Missing data 0 Missing data 0

Age

0–17 499 (13.1%) BMI†

18–39 666 (17.5%) Normal weight 1296 (34.1%)

40–64 1316 (34.6%) Overweight 1095 (28.8%)

65–74 557 (14.7%) Obesity 680 (17.9%)

≥75 764(20.1%) Morbid obesity 145 (3.8%)

Missing data 0 Missing data 586 (15.4%)

Sex

Women 2190 (57.6%) Hypertension

Men 1612 (42.4%) No 2708 (71.2%)

Missing data 0 Yes 1094 (28.8%)

Ethnicity Missing data 0

white people 2497 (65.7%)

Asian people 152 (4.0%) Chronic kidney diseases

black people 58 (1.5%) No 3595 (94.6%)

others 81 (2.1%) Yes 207 (5.4%)

Missing data 1014 (26.7%) Missing data 0

Level of socio-economic deprivation*

5 (less deprived) 1855 (48.8%) Diabetes

4 633 (16.6%) No 3299 (86.8)

3 646 (17.0%) Yes 503 (13.2)

1 and 2 (more deprived) 668 (17.6%) Missing data 0

Missing data 0

Number of people living in a common 
space

Chronic heart diseases

1 824 (21.7%) No 3202 (84.2%)

2-4 2341 (61.6%) Yes 600 (15.8%)

5-8 408 (10.7%) Missing data 0

≥9 135 (3.6%)

Missing data 94 (2.5%) Chronic respiratory diseases

Population density No 3544 (93.2%)

Rural 1986 (52.2%) Yes 258 (6.8%)

Urban 1816 (47.8%) Missing data 0

Missing data 0

Smoker status Cancers or immune compromise

Non-smoker 1125 (29.6%) No 3164 (83.2%)

Active smoker 413 (10.9%) Yes 638 (16.8%)

Ex-smoker 1753 (46.1%) Missing data 0

Missing data 511 (13.4%)
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Table 2.  univariable analysis of demographic and clinical risk factors for testing positive for SARS-CoV-2 [50]

SARS-CoV-2 positive Non-adjusted odd
ratio (95% Cl) p value

 <0.0001
0–17 23/499 (4.6%) 1 (ref)
18–39 84/666 (12.6%) 2.98 (1.85–4.81)
40–64 243/1316 (18.5%) 4.69 (3.00–7.28)
65–74 88/557 (15.8%) 3.88 (2.40–6.25)
≥75 149/764 (19.5%) 5.00 (3.18–7.90)
Sex <0.0001
Women 291/2190 (13.3%) 1 (ref)
Men 296/1612 (18.4%) 1.47 (1.23–1.75)
Missing data
Ethnicity
White people 388/2497 (15.5%) 1 (ref)
Asian people 47/152 (30.9%) 2.43 (1.70–3.49)
Black people 36/58 (62.1%) 8.90 (5.20–15.30)
Others 20/81 (24.7%) 1.78 (1.10–2.90)
Missing data 96/1014 (9.5%) 0.57 (0.45–0.72)
Level of socio-economic deprivation* <0.0001
5 (less deprived) 143/1855 (7.7%) 1.00 (ref)
4 112/633 (17.7%) 2.58 (1.97–3.36)
3 135/646 (20.9%) 3.16 (2.45–4.10)
1 and 2 (more deprived) 197/668 (29.5%) 5.01 (3.95–6.35)

The number of people living in a common 
space

<0.0001

1 163/824 (19.8%) 1.00 (ref)
2-4 320/2341 (13.7%) 0.64 (0.52–0.79)
5-8 53/408 (13.0%) 0.61 (0.43–0.85)
≥9 35/135 (25.9%) 1.42 (0.93–2.16)
Missing data 16/94 (17.0%) 0.83 (0.47–1.46)
Population density <0.0001
Rural 111/1986 (5.6%) 1.00 (ref)
Urban 476/1816 (26.2%) 6.00 (4.82–7.46)

Smoker status <0.0001
Non-smoker 201/1125 (17.9%) 1 (ref)
Active smoker 47/413 (11.4%) 0.59 (0.42–0.83)
Ex-smoker 303/1753 (17.3%) 0.96 (0.79–1.17)
Missing data 36/511 (7.0%) 0.35 (0.24–0.51)
Pregnancy 0.0400
No 583/3742 (15.6%) 1 (ref)
Yes 4/60 (6.7%) 0.39 (0.14–1.10)
BMI † <0.0001
Normal weight 171/1296 (13.2%) 1 (ref)
Overweight 198/1095 (18.1%) 1.45 (1.20–1.80)
Obesity 142/680 (20.9%) 1.74 (1.36–2.20)
Morbid obesity 26/145 (17.9%) 1.44 (0.91–2.27)
Missing data 50/586 (8.5%) 0.61 (0.44–0.85)

Hypertension <0.0001
No 378/2708 (14.0%) 1 (ref)
Yes 209/1094 (19.1%) 1.46 (1.20–1.75)

Chronic kidney diseases <0.0001
No 519/3595 (14.4%) 1 (ref)
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Age Non-adjusted odd 
ratios (95% Cl)

<0.0001

0–17 1 (ref )

18–39 2.83 (1.69–4.74)

40–64 5.36 (3.28–8.76)

65–74 4.41 (2.52–7.69)

≥75   5.23(3.00–9.09)

Sex <0.0001

Women 1 (ref ) 

Men 1.55 (1.27–1.89)

Missing data

Ethnicity

White people 1 (ref )

Asian people 1.46 (0.94–2.29)

Black people 4.75 (2.65–8.51)

Others 1.71 (0.97–3.01)

Missing data

Level of socio-economic 
deprivation*

5 (less deprived) 1 (ref )

4 1.51 (1.13–2.03)

3 2.35 (1.78–3.11) 

1 - 2 (more deprived) 2.03 (1.51–2.71)

The number of people living in a 
common space

0.4900

1 1 (ref )

2-4 0.97 (0.77–1.23)

5-8 0.86 (0.57–1.31)

≥9 1.29 (0.80–2.07)

Missing data

Population density

Rural 1 (ref )

Urban 4.59 (3.57–5.90)

Smoker status

Non-smoker 1 (ref )

Active smoker 0.49 (0.34–0.71) 

Ex-smoker 0.87 (0.69–1.10)

BMI † 0.0090

Normal weight 1 (ref ) 

Overweight 1.26 (0.99–1.61) 

Obesity 1.41 (1.04–1.91)

Morbid obesity 1.28 (0.78–2.10)

Missing data

Hypertension 0.3100

No 1 (ref )

Yes 0.89 (0.69–1.14)

Chronic kidney diseases

No 1 (ref ) 

Yes 1.91 (1.31–2.78)

Diabetes 0.8300

No 1 (ref ) 

Yes 1.03 (0.78–1.36)

Chronic heart diseases 0.1800

No 1(ref ) 

Yes 1.21(0.92–1.60)

Chronic respiratory diseases 0.8200

No 1(ref ) 

Yes 1.04(0.72–1.50)

Oncological or 
immunocompromising 
diseases

No 0.9800

Yes 1 (ref ) 

1.01 (0.78–1.31)

Yes 68/207 (32.9%) 2.90 (2.14–3.93

Diabetes <0.0001
No 473/3299 (14.3%) 1 (ref)
Yes 114/503 (22.7%) 1.75 (1.40–2.20)

Chronic heart diseases <0.0001
No 451/3202 (14.1%) 1 (ref)
Yes 136/600 (22.7%) 1.79 (1.44–2.20)

Chronic respiratory diseases <0.0001
No 529/3544 (14.9%) 1 (ref)
Yes 58/258 (22.5%) 1.65 (1.21–2.25)

Oncological or immunocompromising 
diseases

<0.0001

No 460/3164 (14.5%) 1 (ref)
Yes 127/638 (19.9%) 1.46 (1.17–1.82)

Table 3.  Multivariable analysis of risk factors for SARS-CoV-2 positive testing [50]
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Discussion

The study has shown that black people were more likely 
to test positive for SARS-CoV-2 than white ones, which re-
mained significant even after adjusting for comorbidities, 
such as high blood pressure and diabetes, whose prevalence 
is higher in black people. Other socio-economic factors that 
we did not examine, such as high-risk professions, level of 
education, income and barriers to health care, could have 
contributed to this association and should be explored as 
soon as possible [29, 30, 32, 33].

Regular reviews showed that people with COVID-19 
who have chronic comorbidities, such as hypertension, dia-
betes and cardiovascular diseases are at high risk for severe 
COVID-19 evolution [38]. Risk factors for SARS-CoV-2 in-
fection may be different, and no evidence was found of an 
association between these conditions and a positive SARS-
CoV-2 test. It was detected that chronic kidney disease and 
obesity were associated with testing positive for SARS-
CoV-2. Both factors – chronic kidney disease and obesity 
were associated with a higher risk of other respiratory in-
fections, angiotensin-converting enzyme inhibitors, which 
are recommended as treatments for chronic kidney disease 
and were postulated to impact SARS-CoV-2 interactions on 
the host cell. However, there is no observational evidence to 
support this effect, and further analyses to investigate the 
relationship between drugs, chronic diseases, and SARS-
CoV-2 positivity would be evaluated.

Previous studies reported that smoking is associated 
with a higher risk of hospitalization in intensive care unit or 
death among people with COVID-19 [46]. Yet, several stud-
ies have reported a low prevalence of smokers among people 
with COVID-19 [47, 48]. A Chinese study found that only 
137 (12.6%) of 1085 patients with COVID-19 were current 
smokers, compared to the proportion of 27.7% of adult 
smokers in the general population, another analysis of cases 
in the Centres for Disease Control and Disease Prevention 
in the US detected that only 96 (1.3%) of 7162 COVID-19 
cases were active smokers, compared to 13.7% of smokers in 
the general US population. However, it should be admitted 
that in these studies it is sometimes difficult to identify ac-
tive smokers among patients with COVID-19.

The data obtained show that active smoking was asso-
ciated with a decrease in the chances of having a positive 
COVID-19 test result. There are several plausible reasons 
for this result. Active smoking could affect the viral load of 
the nasopharynx and therefore affect the sensitivity of the 
RT-PCR test, rather than protection against actual infection, 
although this effect is not known in the RT-PCR test for in-
fluenza. Smokers are more likely to have a cough, which 
means they may also be more likely to be tested positive 
for SARS-CoV-2 than non-smokers, even if they are SARS-
CoV-2 negative. This more frequent test could increase the 
proportion of smokers with a negative SARS-CoV-2 result 
in our sample, which would harm our results. However, the 
share of smokers in our study was low.  In addition, former 
smokers and people with chronic lung disease would also 

be expected to cough more, but these groups were not more 
likely to be tested positive for SARS-CoV-2. Therefore, the 
relationship between smoking and SARS-CoV-2 infec-
tion should be further investigated. Nicotine in turn may 
decrease the sensitivity of angiotensin-converting enzyme 
receptors, the place used by SARS-CoV-2 for entering cells, 
although studies found an increase in the concentration of 
angiotensin-converting enzyme 2 in lungs among smokers 
and people with chronic obstructive pulmonary disease. 
The findings should not be used to conclude that smoking 
prevents SARS-CoV-2 infection or to encourage continued 
smoking, especially given the well-documented damage to 
overall health caused by smoking, there may be alternative 
explanations for these findings.

Although the study group of primary care patients is 
likely to be more similar to the general population than that 
of hospital-based studies, there is a risk of bias in selection, 
as the results may reflect groups of patients who were more 
likely to come for evaluation and be selected for SARS-CoV-2 
testing in accordance with the guidelines. If certain groups 
(e.g., men, people in disadvantaged areas, non-smokers, and 
black people) may only come or be tested when they are in a 
more serious condition, those who were tested may be more 
likely to be positive for COVID-19. In contrast, groups with 
lower thresholds for presentation could be tested with less 
severe symptoms and therefore are more likely to be tested 
negative. Population surveys should provide consistent test 
levels by subgroups as far as possible to reduce the risk of se-
lection bias. Although RT-PCR testing is the gold standard 
for SARS-CoV-2 Diagnosis, the overall sensitivity of the test 
in the clinic, may be reduced by factors, such as smear tech-
nique and time relative to the onset of symptoms. Therefore, 
some SARS-CoV-2 cases could have been missed, especially 
among patients with lower viral loads.

Additional data are needed to establish the epidemiol-
ogy of SARS-CoV-2, especially with regard to emerging fac-
tors, such as ethnicity, deprivation, population density and 
smoking.

Conclusions

Primary health care network data provide important in-
formation on the epidemiology of SARS-CoV-2, although 
the study was limited by small sample and selection of pa-
tients who came for SARS-CoV-2 testing through routine 
health care services. It is necessary to continuously study the 
factors that influence the development of the epidemic, the 
severity of symptoms, and the conditions in which COVID 
infection spreads faster.
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Introduction

The increase of the elderly population is considered 
one of the most significant demographic changes in recent 
years, which occurred quickly and abruptly and without an 
adequate monitoring of social and economic processes, so 
in the context of gerontology we explore the concept of vul-
nerability, defined as the condition of individuals or a group 
of people who, for some reason, have a reduced capacity for 
self-care and who may have difficulty for performing daily 
needs due to deficits in functionality, cognitive function, fi-
nancial resources and/or other attributes [1].

Aging poses an increased risk for the development of 
biological or individual vulnerability of a socio-economic 
or psycho-social aspect, which interacts with socio-cultural 
processes and the cumulative effects of poor education, low 
income and poor lifelong living conditions. These condi-
tions can have a significant negative impact on the elderly, in 
particular favoring the individual vulnerability strongly as-
sociated with bio-physiological components [2]. Although 
the terms “fragility” and ”vulnerability” are widely used in 
the gerontological literature, they are not the same. In the 
study of this literature, the term vulnerability is considered 
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as a concept that involves an increased risk of developing 
functional decline or death over a period of up to 2 years, in 
relation to the deterioration of biological and physiological 
factors, and it is considered to be associated with the term of 
pre-frailty, as a condition that may precede the state of fra-
gility. In order to address adequately the term of vulnerabil-
ity, it is necessary to analyze this concept and develop/adopt 
screening tools for the subsequent identification of vulner-
able elderly people at different levels of health care. In geri-
atrics, the term ”vulnerability” implies a multidimensional 
aspect with an increased risk of deteriorating quality of life, 
subsequent institutionalization and death. Therefore, in the 
context of gerontology, the concept of vulnerability is ex-
plored, which can be defined as the elderly ones with a mul-
tidimensional quality of life affected, with an increased risk 
of loss of autonomy and progression of dependence [1, 2].

Despite the growing number of publications analyzing 
this topic, it can be seen that there is still insufficient knowl-
edge about understanding the vulnerability of the elderly [1, 
3]. Identifying vulnerable older people and understanding 
their causes and consequences is a key task of medical and 
social policy in developing protocols and measures to im-
prove the quality of life of vulnerable older people.
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The main goal of this proposed article is focused on 
the analysis of the concept of vulnerability and the existing 
methods used to detect it in the elderly. The main objectives 
are to highlight the main aspects of the contemporary vision 
on vulnerability in the literature, the causes of occurrence, 
risk factors and the impact on the quality of life of the el-
derly and society in general.

In order to realize the goal of  the study, various special-
ized books, publications from the GoogleSearch database, 
Hinari, Pub Med, etc. were studied, including the pages of 
the official sites of the European Geriatric Society, Italian, 
French, etc. for the identification of scientific journals dedi-
cated to vulnerability, by using key-words “fragility syn-
drome”, “vulnerability”, “vulnerability in the elderly”, “VES-
13” etc. Also, the bibliography of the selected publications 
was studied. The information was systematized, highlight-
ing the main aspects of the contemporary vision in works of 
the last 5 years. According to the search engine, 31 publica-
tions were selected (clinical trials and literature review).

Results

Vulnerability is a state of instability, caused by a reduc-
tion in adaptation reserves, with a high risk of dependence, 
hospitalization, mortality, and an imbalance between so-
matic, mental and social elements, so the concept of vul-
nerability is a state of dependence, with an increased risk 
of addiction and the development of fragility syndrome. 
The main predisposing factors of vulnerability are: age over 
85yrs, loss of autonomy for daily activities and instrumetal 
daily activities (according to Katz and Lawton scores), in-
adequate social support (especially in case of loneliness, 
widowhood, poverty), cognitive function affected by the 
installation of disorders cognitive impairment (according 
to mini-Mental Status Examination (MMSE) and/or MoCa 
tests), decreased nutritional reserves or affected nutrition-
al status (determined by Body Mass Index (BMI) and/or 
Mini-Nutritional Assessment (MNA) test), physical inactiv-
ity, postural instability, depression (according to Hamilton 
score and/or mini-Geriatric Depression Scale), sensory dis-
turbances, comorbidities, iatrogenic pathology [4-6].

In geriatrics, the term “vulnerability” implies a multidi-
mensional aspect, including age-related changes, multimor-
bidity, including consequences of enduring diseases, func-
tional disability, socio-economic and cognitive problems in 
the elderly (fig. 1).

Fig. 1.  The multidimensional aspect of vulnerability  
in the elderly

According to the results of the studies, the identification 
of people over the age of 65 and who are in a situation of 
vulnerability, at risk of functional decline and disability is 
an important and significant step towards building and pri-
oritizing appropriate care for this group of patients [1, 2]. 
Through the analysis of the literature, the vulnerability of 
the elderly results from different conditions, which are cor-
related with each other, biological, social and genetic factors 
stand out. Elements such as: biological aging, chronic pa-
thology with deteriorating health, inability of health servic-
es, frequent hospitalizations and female gender were identi-
fied as precursors to the studied concept. There are 4 major 
risk factors, which may contribute to the development of 
vulnerability to the elderly:
ü Functional dependence.
ü Loss of autonomy.
ü Social precariousness.
ü Limited access to care.
The attributes, antecedents and consequences of the 

concept were identified, presented in figure 2, based on the 
studied literature.

 

 
 

ANTECEDEDENTS ATTRIBUTES CONSEQUENCES 

Individuals 
- Biological aging  
- Health deterioration 
- Fragility 
- Negative self perception 
- Inadequate lifestyle 
- Decreased coping ability 
- Iatrogeny and low drug 
adhesion 

Programmatic 
 - Inability of health 
services 
 - Frequent and/or 
prolonged hospitalizations 

Social 
- Inappropriate social 
 networks 
- Women 
- Advanced age 
- Low knowledge about 
health 
- Prejudices and 
stereotypes  
- Residents in hazardous 
areas 
- Population-aging 
- Population-ageing 

Individuals 
- Functional decline  
- Social isolation  
- Emotional problems  
- Comorbidities  
- Cognitive decline  
- Loss of autonomy  
- Insufficient personal care 

 
Social 

- Inadequate shelter  
- Races 

- Functional disability 
- Commitment to quality of 
   life 
- Increased use of health 
   services 
- Need for state protection 
- Violence 
- Institutionalization 
- Premature death 

Fig. 2.  Background, attributes and consequences of the concept 
of vulnerability in the elderly, identified from a review of the 

integrative literature, 2018

There are studies in the literature that describe screening 
tools for the functional decline and quality of life of vulnera-
ble elderly people [7, 8]. One of these is the Vulnerable Elders 
Survey-13 (VES-13), a tool used to predict the onset of func-
tional disability, institutionalization and death of the elderly, 
included for the first time in the 2014 Health Guide for the 
Elderly of the Brazilian Ministry of Health, called Protocol 
for the identification of vulnerable elderly people – VES-13 
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[9]. Another tool is Comprehensive Geriatric Assessment 
that involves functional, cognitive and emotional status as-
sessment scores (ADL, IADL, Tinetti, MMSE, Hamilton). In 
addition, there are other tests and scores that may be used 
in some cases, such as: Fried Criteria – evaluating fragility 
syndrome, SPPB, SARC-F, TUG, TRST, CIRS-G, QLQ-C30, 
ICOPE.

Vulnerability assessment measures are important for 
identifying older people at increased risk of deteriorating 
health, which is an important target for interdisciplinary in-
tervention. Identifying vulnerable people over the age of 60, 
at high risk of functional and cognitive decline, is an impor-
tant and significant step towards building and prioritizing 
appropriate care for these patients [1, 3]. There are studies in 
the literature that describe screening tools for the functional 
decline and quality of life of the elderly (fig. 3) [4, 5].

Fig. 3. Multidimensional assessment of vulnerability in the 
elderly (complex geriatric assessment, ICOPE)

Vulnerable people are those whose autonomy and func-
tionality are impaired, according to this, we can consider 
that the elderly are those who face chronic diseases, func-
tional decline and loss of social role, being at risk of becom-
ing vulnerable. However, older people do not age uniformly 
and are vulnerable, for this purpose it is necessary to high-
light the risk factors associated with vulnerability in the el-
derly and the need for intervention to prevent or reduce the 
degree of vulnerability.

Functional dependence. Functional dependence is de-
fined by the inability to perform daily physical or instru-
mental activities (ADL, IADL). In Switzerland, 10% of peo-
ple over 65 and 20% of those aged 75 to 94 need help with 
at least one point in the baseline ADL score (e.g. such as a 
morning toilet) [3]. The most common pathologies associ-
ated with functional decline are: cardiovascular pathology, 
cerebrovascular disease, stroke, hip fractures, osteoarthritis 
and cognitive impairment [1]. Functional dependence cre-
ates dependence on others, especially on a caregiver.

Loss of autonomy. Autonomy is the ability to decide and 
function on one’s own [5]. Loss of autonomy makes the per-
son vulnerable, depriving him of the power to act alone and 
imposing decisions made by others. Loss of discernment, 
in particular, deprives the person of the right to autonomy, 
especially in the case of dementia and major depression, 

associated with increased risk of loss of decision-making, 
depending on the severity of cognitive impairment [2, 6]. 
Loss of autonomy in the absence of cognitive deficits can 
be caused by chronic pathology, which in addition to deep 
isolation, dependence on others, fear of death and loss of life 
partner can all affect the patient’s autonomy [7].

Social insecurity. Research on the elderly in Switzerland 
has highlighted two main areas of social precariousness: so-
cial isolation and financial problems. Social isolation is as-
sociated with poor life quality, impaired physical and cogni-
tive status [8]. In the elderly, physical inactivity is a major 
risk factor for social isolation and increases the risk by 60% 
within two years [9]. In Switzerland, almost 5% of the popu-
lation is over 80 years old, this figure is expected to increase 
dramatically in the next few years due to the aging process. 
In this age group, almost 42% of men and 87% of women 
experience social isolation, mainly due to widowhood. One 
consequence is that 24% of people over the age of 80 years 
receive medical and social support, at least once a week, 
and the help of neighbors [10]. Poverty and social isolation, 
beyond their impact on health, however, remain factors as-
sociated with an increased risk for vulnerability, especially 
when combined with other risk factors.

A number of studies (Brazil, USA, etc.) revealed a high 
prevalence of vulnerability in the elderly according to the 
VES-13 score, it was estimated in respondents aged> 65 
years, between 40-50% of cases were vulnerable people, 
with a score ≥ 3 points. The vulnerability of the elderly re-
sults from different conditions, correlated with each other, 
especially biological, social and genetic factors. There was a 
functional decline between 13 and 24% of cases, especially 
in the elderly over 75 years, and an association with health 
problems, mobility and low autonomy in over 50% of cases, 
with a poor quality of life and increased risk of institution-
alization.

Starting from studies in the world gerontological litera-
ture, in terms of the socio-demographic characteristics of 
vulnerability, most of the selected scientific papers were pu-
lished on the continent of South America (No 12; 34.3%), 
especially in Brazil, where they have conducted 11 studies 
on the research of this concept, research on vulnerability 
among the elderly has been started since 2000, predomi-
nantly in 2015, 2014 and 2010 (14.0%), followed by the USA 
and Europe, highlighting the increased interest of research-
ers in terms of improving knowledge in this area during 
last years. In Brazil, two studies were highlighted, which in-
cluded VES-13, the first in 2014, with 368 respondents, over 
65 years, average age 71.4 years, 84% had ≥3 comorbidities, 
predominantly sensory disorders (21.1%) and hyperten-
sion (19.23%). When assessing the degree of physical vul-
nerability, 52.2% of the elderly were vulnerable, according 
to VES-13≥3p. Of these, 72.4% were women, between 70 
and 79 years (41.1%). There was a decrease in performance 
of basic and instrumental activities of daily life (p<0.001). 
Another quantitative, cross-sectional study was conducted 
in Distrito Federal, Brazil, on a group of 956 respondents 
over 60 years, of which 32.4% had VES-13 scores ≥ 3 p. clas-
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sified as vulnerable. Some variables showed a positive cor-
relation with the VES-13 score, in the case of hypertension 
(p = 0.035), diabetes (p = 0.027), to moderate, in the case of 
depression (p <0.001), urinary incontinence (p <0.001) and 
falls (p <0.001). It was also observed that a 1% increase in 
the income of the elderly led to a reduction of 0.27 points 
(p <0.001) in the VES-13 score, reducing the vulnerability.
At the same time, another cross-sectional, descriptive and 
analytical study, between January 2016 and December 2017, 
on a number of 1062 respondents, of which 57.3% were 
women, the average age of 69 years (± 7.8). A total of 427 
individuals (40.2%) were vulnerable and 635 (59.8%) were 
not vulnerable according to the VES-13 score. A total of 635 
(59.8%) elderly people were classified as robust, 176 (16.6%) 
at risk of fragility and 251 (23.6%) fragile. According to the 
results in most studies, women and those over 75 years of 
age were considered in the most vulnerable category [10]. 
At the same time, a study conducted in the USA revealed 
a VES-13> 3points, 32% of respondents were appreciated 
as vulnerable, in this group the risk of death is 4.2 times 
higher and functional decline aprox. 2 years, compared to 
those who scored <3 p. [11]. A pilot study included the el-
derly with oncological pathology, patients with prostate 
cancer aged >70 years, the vulnerability of this category of 
elderly was found. Out of 50 participating patients, 50% 
were identified as vulnerable according to VES-13 (score ≥ 
3), 60% of patients had deficiencies in ≥2 tests in the CGA, 
with deficiencies in several areas. Patients with VES-13 
scores ≥3 p., according to the evaluation of daily activities 
showed reduced physical performance, comorbidities and 
cognitive impairment [11, 12]. In the case of the Caucasian 
population, the study included 864 respondents (mean age 
80.9 ± 8.2 years, 615 women) who were hospitalized in the 
Geriatric Hospital, functional vulnerability presented 91.2% 
with a VES-13 score of ≥3 p. In the case of the Irish popula-
tion, the assessment of the proportion of vulnerability was 
assessed as identical to the US sample (32.1% compared to 
32.3% USA), according to VES-13.

One of the first aspects that is compromised in the aging 
process is the performance of activities of daily living, main-
ly because it involves tasks that require greater physical and 
cognitive integrity, often related to the social participation 
of the individual, such as shopping, answering the phone 
and using means of transport. Developed studies have iden-
tified routine activities to which older people have reported 
the greatest difficulties, such as: difficulty of shopping, doing 
household activities, performing light tasks, such as man-
aging finances and performing the toilet alone [12, 13]. It 
should be noted that elderly people with a functional de-
cline are vulnerable to the increased risk of hospitalization, 
institutionalization and early death, with a 4.2 times higher 
risk of loss of autonomy and death in the first 2 years after 
the initial assessment [14].

Studies suggest that older people are vulnerable due to 
decreased physical and/or mental health. Factors such as 
deteriorating health, sensory disturbances, cognitive im-
pairments, psychological decline, recurrent episodes of falls 

and fragility have been strongly linked to the vulnerability 
of the elderly. Such conditions favor frequent referrals to 
health services. A significant proportion of vulnerable el-
derly people need long-term medical care [15, 16]. Another 
important aspect highlighted in the literature was gender, as 
the highest rates of vulnerability and morbidity are attested 
in women [12, 17, 18]. A Canadian study of older people 
living in the community showed that life expectancy among 
women was negatively affected by social problems, such as 
family and social isolation, economic problems and loneli-
ness [19]. Depression most affected the vulnerability score, 
followed by urinary incontinence and hearing loss.

Vulnerability involves multiple etiology in the progres-
sion of functional decline, the interrelationship between co-
morbidities such as: heart disease, diabetes, hypertension, 
Parkinson’s disease, and social determinants aggravate this 
phenomenon [20]. In the case of vulnerable elderly, research 
shows that social involvement decreases, against the back-
ground of a functional and cognitive decline, and a higher 
frequency of chronic and infectious diseases against which 
the decrease of interest and empathy towards society ap-
pears.There is a need for care adopted for the needs of the 
elderly, regular assessments of their health, assessment of 
physical and cognitive status. Performance in instrumen-
tal and basic activities of daily living are a widely accepted 
and recognized parameter for assessing functional capacity, 
which can be defined as the concrete possibility to manifest 
the physical and mental abilities necessary for an indepen-
dent and autonomous life. Multiple comorbidities are a risk 
factor for functional decline. It was estimated that vulner-
ability is strongly associated with psychological and physical 
changes [21, 22].

Biological aging is a continuous process that causes ir-
reversible changes on the body and has a negative impact on 
the functionality of the individual, sarcopenia is highlighted 
as a slow, progressive and seemingly inevitable process of 
loss of strength and muscle mass. It is considered one of the 
most important physiological changes that occur with the 
aging process, as it is responsible for reducing functional 
status and consequently reduced mobility. In the context 
of this study of the literature, data were identified that vul-
nerable elderly people have difficulties and/or inability to 
perform certain mobility-related activities, such as flexion/
extension or kneeling, lifting or carrying a weight of aprx. 5 
kg, raising the arm above shoulder level, writing or handling 
with small objects. Low mobility is the most affected area 
with repercussions on the health of the elderly, associated 
with endurance and reduced muscle strength, disability and 
dependence in performing daily activities [23, 24]. One of 
the first aspects that is compromised in the aging process is 
the performance of daily activities, mainly those involving 
tasks that require greater physical and cognitive integrity, 
often related to the social participation of the individual, 
such as shopping, answering the phone and use the means 
of transport. In vulnerability studies, the elderly reported 
difficulties in performing various tasks: shopping, manag-
ing their own finances and doing household work [25, 26]. 
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A survey conducted in the Netherlands showed that the de-
cline in the performance of instrumental activities varies in 
the elderly population over 65, between 13% and 24%, re-
sulting in a burden for society as a whole and the economy 
[27]. Regarding the prevalence of dependence for the basic 
activities of daily living, it was observed that most elderly 
people had difficulty bathing without help from a caregiver, 
which was statistically correlated with vulnerability, indicat-
ing a significant degree of functional dependence [25, 27]. 

Losses caused by functional decline can be prevented 
or minimized if the older adult is encouraged to initiate a 
specific physical activity program, such as strength training, 
especially for the lower limbs and under the supervision 
of suitably qualified professionals. Moreover, the recogni-
tion and identification of functional changes can promote 
early intervention and prevention of disabilities, especially 
among the elderly [23, 25].

Studies demonstrate the multidimensionality of the 
studied concept, emphasizing the particularities of vulner-
ability during aging, there is a need for additional studies in 
the context of gerontology, because it has significant influ-
ence on life quality [1]. Although it is used frequently, the 
concept is complex and subjective, as there is no agreement 
in the literature on this phenomenon, thus showing differ-
ent generic and incipient definitions that often do not take 
into account the specifics of the elderly, socio-cultural, eco-
nomic and political interactions with biological processes 
throughout the life. Therefore, it is important to highlight 
the need for further studies to understand this concept, al-
lowing its clarification, for its subsequent applicability in 
practice related to the needs of the elderly.

The degree of vulnerability is subject to a series of com-
binations of elements present physically, cognitively and 
socially. Aging is a natural biological process, which over 
the years, brings many changes, and produces structural 
and behavioral effects that directly affect the bio-psycho-
social aspect and influences the quality of life [16, 28]. 
Vulnerability assessment measures are important for iden-
tifying elderly people at high risk of deteriorating health, 
which is an important target for interdisciplinary interven-
tion. Vulnerability is determined by gender, age over 75 
years and the presence of chronic diseases, these being the 
priority groups for the elaboration of intervention strategies 
to improve health condition for elderly people. Elderly pa-
tients have unique medical and social problems, especially 
in the context of long-term care, which depends on avail-
able family and social care, as well as the possibilities for 
diagnosis and the presence of comorbidities, however, the 
negative effects of senility can be minimized with measures 
aimed at comprehensive health care. The findings high-
lighted by the critical analysis of the literature provided rel-
evant theoretical materials, highlighting the particularities 
of vulnerability in the aging process, with specific regional, 
gender and age characteristics. Elucidation of characteris-
tics of vulnerability allows theoretically and practically to 
develop the effective care strategies for the elderly. Public 
policies aimed at promoting the physical and mental health 

of the elderly may help reduce the vulnerability for this cat-
egory of population.

The growing elderly population needs adequate health 
services by providing comprehensive care. It is very im-
portant to recognize vulnerability and to have a multidis-
ciplinary team, in order to promote comprehensive inter-
ventions for this category of the elderly [1, 3].The aging 
process involves an increased risk for the development of 
vulnerability, because senescence is a process characterized 
by a multitude of changes that influence the health of the 
elderly, then the quality of life of the individual and society 
in general.

Conclusions

Vulnerability assessment measures are important for 
identifying older people at high risk of deteriorating health, 
which is an important target for interdisciplinary interven-
tion.

Vulnerability is determined by the gender, age over 75 
years and the presence of chronic diseases, these being the 
priority groups for the development of intervention strate-
gies for health of the elderly.

Elderly patients have unique medical and social prob-
lems, especially in the context of long-term care, which de-
pends on the available family and social care, as well as the 
possibilities for diagnosis and the presence of comorbidities.
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Introduction

Congenital thrombophilia, in general agreement with the 
literature, in addition to its established role in the pathogen-
esis of venous thromboembolism (VTE) increases the risk 
of gestational vascular complications and adverse pregnancy 
outcomes. The role of congenital thrombophilia in gesta-
tional vascular disorders and adverse pregnancy outcomes 
(miscarriage, fetal loss, preeclampsia, intrauterine growth 
restriction and premature abruption of the normally posi-
tioned placenta) has been evaluated in several studies and 
the results are inhomogeneous and contradictory [1-3]. The 
evaluation of a large number of studies in the literature on 
congenital thrombophilia in pregnancy does not assign an 
overall incidence of risk, indicating only an absolutely low 
risk in pregnant women and in the fetus during pregnancy. 
It is still difficult to establish the exact quantitative data of the 
risk for certain adverse events in the presence of these muta-
tions [4, 5]. In addition, the size of estimated risks varies, due 
to the heterogeneity of different study designs [6].

Major forms of hereditary thrombophilia, currently rec-
ognized as independent risk factors for VTE, include pro-
coagulant abnormalities – factor V Leiden G1691A (FVL) 
gene mutation of homozygous or heterozygous type, homo-
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zygous or heterozygous prothrombin G20210A gene muta-
tion, endogenous deficiency of natural anticoagulants – an-
tithrombin (AT), protein C and protein S, and mutation of 
the methylenetetrahydrofolate reductase (MTHFR) С677Т 
gene. The most common forms of congenital thrombophilia 
are the FVL G1691A gene mutation and the prothrombin 
G20210A gene mutation of the heterozygous type, the other 
types of congenital thrombophilia (AT deficiency, protein C 
and protein S deficiency) have a higher thrombogenic po-
tential, but are less common [ 4, 7-10].

The data below summarize the prevalence of the most 
important types of congenital thrombophilia, including re-
cently detected, a brief review of the available evidence for 
each congenital thrombophilia in relation to adverse preg-
nancy outcomes and the risk of VTE.

FVL g1691A gene mutation. The risk of developing 
VTE increases 2-7 times in people with heterozygous FVL 
G1691A gene mutation and 40-80 times in people with ho-
mozygous FVL G1691A gene mutation [7]. About 40-44% of 
women with VTE, in pregnancy or postpartum, are carriers 
of the FVL G1691A gene mutation and most are heterozy-
gous [4, 11].

Data on the relationship between the FVL G1691A gene 
mutation and fetal loss are inconsistent. In general, the FVL 
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G1691A gene mutation contributes to a small increase in the 
risk of miscarriage and recurrent pregnancy loss (RPL) [1, 
7, 12, 13]. In terms of other parameters of obstetric mor-
bidity, a recent meta-analysis suggests that there is a signifi-
cant increase in the frequency of obstetric complications in 
general, prenatal mortality (stillbirth), severe preeclampsia,  
intrauterine growth restriction (IUGR), newborns small for 
gestational age and premature abruption of the normally po-
sitioned placenta (PANPP) in carriers of the FVL G1691A 
gene mutation [7, 12].

Two recent and comprehensive literature reviews, which 
included prospective, retrospective case-control and cohort 
studies with a moderate heterogeneity, established that car-
riers of the FVL G1691A gene mutation had a relatively high 
risk of RPL (1.52- 2.02 times higher). However, the absolute 
risk of pregnancy loss in women with the FVL G1691A gene 
mutation is low (4.2%) [14].

There is no significant association between the FVL 
G1691A gene mutation and preeclampsia, between the FVL 
G1691A gene mutation and IUGR or newborns small for 
gestational age [14]. The association between PANPP and 
the FVL G1691A gene mutation is also insufficient [8].

However, the association with severe preeclampsia of the 
FVL G1691A gene mutation was assessed in a meta-analysis 
of case-control studies and found a strong association; the 
Odds Ratio (OR) ranges from 2.04 to 3.0 [13]. A systematic 
literature review and a recent meta-analysis, estimating 42 
case-control and cohort studies, published in 2016, found 
a significant association of the FVL G1691A gene mutation 
with newborns small for gestational age (OR 1.40) and the 
lack of association of the FVL G1691A gene mutation with 
premature birth [15].

Prothrombin g20210A gene mutation. The risk of VTE 
in carriers of prothrombin G20210A gene mutation is 2-5 
times higher, and in combination with the FVL G1691A 
gene mutation – 20 times higher [7]. The heterozygous type 
of prothrombin G20210A gene mutation has a 3-8-fold 
higher risk, and the homozygous type – 18-80-fold higher 
risk of thromboembolic events [9].

A systematic literature review found an OR of 2.49 for 
early pregnancy loss, 2.7 for early RPL, 2.66 for late preg-
nancy loss, 2.54 for preeclampsia, 2.92 in newborns small 
for gestational age and 7.71 for PANPP in pregnant women 
with the prothrombin G20210A gene mutation, compared 
to pregnant women who do not have this form of congenital 
thrombophilia [13].

Data cumulated from several studies indicate a signifi-
cant association between the prothrombin G20210A gene 
mutation and RPL, total and severe preeclampsia. Although 
the relationship between the prothrombin G20210A gene 
mutation and VTE during pregnancy is clear, the results of 
some studies do not confirm the impact of this mutation on 
obstetric complications: early RPL, preeclampsia, including 
early or severe onset preeclampsia, PANPP, IUGR, and new-
borns small for gestational age [1, 7, 8, 12, 14].

Protein C deficiency. In general, studies have not found 
a clear association between protein C deficiency and RPL 

[1, 4, 7], but in the case of the association of protein S and 
protein C deficiency, there is a correlation with an increased 
incidence of stillbirth [4]. There are no studies that have 
found an association between protein C deficiency and early 
pregnancy loss, IUGR or PANPP. Protein C deficiency has 
been associated with an increased risk of miscarriage in the 
second trimester, preeclampsia, and stillbirth [8].

Protein S deficiency. A literature review, published in 
2002, evaluating 3-5 relevant studies, found an increased risk 
of preeclampsia (12.7 times higher) with an absolute risk of 
12.3% and an increase in stillbirths (16.2 times higher) with 
an absolute risk of 6% in pregnant women with protein S 
deficiency. There are no studies that have found an associa-
tion between protein S deficiency and early pregnancy loss, 
IUGR or PANPP [8].

Given the low prevalence and limited data, definitive 
conclusions on the effect of protein C and protein S on RPL 
and other pregnancy complications cannot be reached and 
further investigations are needed [1, 3].

AT deficiency was the first hereditary thrombophilia 
identified, which significantly increases the risk of VTE. Be-
ing the most thrombogenic, it has the highest risk of VTE 
among hereditary thrombophilias and often requires long-
term anticoagulant therapy. The lifetime VTE risk accounts 
for 70-90%, being particularly high in pregnancy, postpar-
tum period and after major surgery [7].

Data on the role of AT deficiency in fetal loss (RPL, late 
loss) are contradictory. Some studies have found that women 
with AT-III deficiency have an increased risk of embryonic 
death and fetal death compared to the general population [7, 
8]. The results obtained in other studies suggest an associa-
tion between AT deficiency and pregnancy loss, but the de-
finitive causal relationship is not yet established. AT-III de-
ficiency is rarely associated with severe preeclampsia, IUGR 
or PANPP, but this could be «false negative» due to the low 
prevalence of this form of thrombophilia [7].

MTHFR C677T gene mutation. Hyperhomocystein-
emia is an independent risk factor for VTE. Although sev-
eral studies have not found a firm relationship between the 
homozygous MTHFR C677T gene mutation or elevated ho-
mocysteine levels with adverse pregnancy outcomes [1, 7], a 
recent meta-analysis revealed an association of the MTHFR 
C677T gene mutation with severe preeclampsia [12].

Another meta-analysis, which included 26 case-control 
studies with 2120 cases and 2949 controls (1997-2005), and 
some recent studies found that the MTHFR C677T gene 
mutation is a genetic risk factor of unexplained RPL (two 
or more consecutive miscarriages) only in the Chinese and 
Iranian population, but not in the population of European 
countries [16, 17].

Two recent meta-analyses, which included 27 and 37 
studies (1997-2011 and 1997-2012) with 2427 and 3559 
cases, 2120 and 5097 controls (published in 2012 and 2013), 
identified a significant association between the MTHFR 
C677T gene mutation and unexplained RPL (two or three 
and more consecutive pregnancy losses) in the East Asian 
subgroup (Chinese, Japanese and Korean population) and in 



70

V. Friptu et al. Moldovan Medical Journal. September 2021;64(3):68-77 ReVIeW ARTIcLe

the mixed subgroup (Indian, Brazilian, Bahraini, Mexican 
and Egyptian population), but not in the Caucasian popu-
lation, including the population of European origin. In ad-
dition, the study found a genetic heterogeneity between the 
ethnic groups [18, 19].

Three recent meta-analyses, published in 2014 and 2015, 
which included a substantial number of cases and controls, 
revealed statistically significant results of the relationship 
between the MTHFR C677T gene mutation and hyperten-
sion in the population, hypertension in pregnancy and pre-
eclampsia, in particular among Asians and Caucasians. The 
authors consider that this polymorphism is an independent 
risk factor for hypertension and preeclampsia [20, 21].

The results of the Hordaland Homocysteine Study, 
conducted among 5883 women aged 40-42, with 14492 
pregnancies, and published in 2004, revealed that mater-
nal polymorphism MTHFR C677T is associated with in-
creased pregnancy complications in general, increased risk 
of PANPP and, possibly with IUGR or newborns small for 
gestational age [22].

Therefore, all types of congenital thrombophilia are as-
sociated with an increased risk of VTE during pregnancy. 
Several studies confirmed the increased risk of obstetric 
complications in pregnant women with congenital throm-
bophilia, but despite the increased relative risk, the absolute 
risk of VTE and negative pregnancy outcomes is reduced. 
Moreover, the risk estimation largely depends on the type 
of hereditary thrombophilia analyzed, the methodological 
criteria applied for patient selection, the ethnic groups in-
cluded in the study, the differences in sensitivity and speci-
ficity of laboratory methods of thrombophilia detection and 
the polygenic multifactorial etiology of pregnancy complica-
tions.

There is convincing evidence that deficiency of natu-
ral anticoagulants (AT, protein C, protein S) is a risk factor 
for late fetal loss. The FVL G1691A gene mutation and the 
prothrombin G20210A gene mutation are associated with 
a double risk for unexplained early RPL and non-recurrent 
late fetal loss. The association of congenital thrombophilia 
with preeclampsia is much more uncertain, being probably 
limited to the mutation of the FVL G1691A gene and more 
severe cases of preeclampsia.  Fewer data are available about 
IUGR and PANPP. The absolute risk of VTE and negative 
pregnancy outcomes increase significantly in case of a com-
bination of two or more forms of hereditary thrombophilia.

Contemporary technologies have recently contributed 
to the discovery of new forms of hereditary thrombophilia: 
factor V A4070G gene mutation, factor XIII G103T gene 
mutation, MTHFR A1298C gene mutation, methionine syn-
thase (MTR) A2756G gene mutation, methionine synthase 
reductase (MTR) A66G gene mutation, plasminogen acti-
vator inhibitor (PAI-1) gene mutation, cystathionine beta-
synthetase (CBS) 844ins68pb gene mutation. However, in-
formation on these polymorphisms is limited, and their role 
in the development of unexplained RPL and other obstetric 
complications is still controversial [23, 24].

The factor V A4070g gene mutation has a pathologi-
cal role, causing a moderate resistance to activated protein C 

and interacting with the FVL G1691A gene mutation to pro-
duce a more resistant phenotype to activated protein C. As 
no significant increase in the prevalence was identified, the 
presence of the factor V A4070G gene mutation is unlikely 
to be an independent risk factor for pregnancy-associated 
complications. It is controversial whether this mutation is 
associated with an increased thrombotic risk in the absence 
of the FVL G1691A gene mutation [9, 25].

The heterozygous MTHFR A1298C gene mutation has 
a strong association and is a genetic risk factor for RPL [17, 
26] and PANPP [27]. The association of RPL with MTHFR 
A1298C polymorphism is found in previously published 
studies and in a meta-analysis of 5 studies, published in 2013 
[26, 28].

However, recent meta-analyses and case-control stud-
ies did not identify any association between the MTHFR 
A1298C gene mutation and unexplained RPL (two or three 
and more consecutive pregnancy losses) [18, 29, 30], pre-
eclampsia [20], IUGR or newborns small for gestational age 
[22]. In contrast, this mutation may have a protective effect 
by raising serum folic acid levels and decreasing homocyste-
ine levels in the serum [31, 32], and may significantly reduce 
the risk of pregnancy complications in asymptomatic nul-
liparous pregnant women associated with MTHFR C677T 
polymorphism [33], although these results require confir-
mation.

The CBS 844ins68 gene mutation is not a genetic risk 
factor for venous thrombosis [34], although the results of 
some studies suggest possible effects of this polymorphism 
on the risk of idiopathic miscarriage, but it does not have a 
significant certainty [35]. 

MTR A2756g gene mutation. The role of the MTR 
A2756G gene polymorphism in the development of hyper-
homocysteinemia is still controversial. Some studies did not 
find any significant risk of hyperhomocysteinemia in people 
with the MTR A2756G gene mutation. The effect of reducing 
homocysteine levels is synergistic in people with both muta-
tions (CBS 844ins68 gene mutation and MTR A2756G gene 
mutation), and homocysteine levels are much lower than in 
people with one of these polymorphisms [36]. Other studies 
have shown that the MTR A2756G polymorphism indepen-
dently increases the risk of hyperhomocysteinemia [31, 32].

The methionine synthase-reductase gene mutation 
(MTRR A66g) does not affect folic acid levels or the inci-
dence of folate deficiency, has no effect on plasma concentra-
tion of total homocysteine, folate or vitamin B12 in pregnant 
women [37] or the Chinese population [31, 32]. However, 
some studies have shown that the MTRR A66G gene poly-
morphism and folic acid deficiency have been significantly 
associated with high serum levels of total homocysteine [38].

The interactions between gene polymorphisms regulat-
ing folic acid metabolism and homocysteine have signifi-
cant interactive effects leading to a dramatic increase in the 
risk of folate deficiency with the rise of serum homocyste-
ine concentration. Furthermore, patients with two or more 
risk genotypes (MTHFR C677T, MTHFR A1298C, MTR 
A2756G, MTRR A66G gene mutations) have higher folate 
deficiency rates, especially those with the combination of 
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MTHFR C677T and MTRR A66G, between MTHFR C677T 
and MTHFR A1298C or all four risk genotypes [31, 32].

glycoprotein IIb / IIIa mutation. Although informa-
tion on the role of glycoprotein IIb / IIIa mutation in the 
development of pregnancy complications is limited, some 
studies have found a significant association of glycoprotein 
IIIa gene mutation with RPL [28], and PLA2 gene polymor-
phism is associated with miscarriage between the 10th and 
the 20th week of pregnancy [9].

β-fibrinogen gene g455A mutation. Elevated fibrino-
gen levels are associated with an increased risk (4-fold high-
er) of developing VTE, possibly through increased blood 
viscosity and platelet aggregation [7, 9]. The relationship 
between β-fibrinogen G-455A polymorphism and RPL is 
controversial. Some studies have found a significant associa-
tion of β-fibrinogen gene G-455A mutation with RPL and 
may predict an increased risk of repeated pregnancy loss [28, 
39]. However, a recent meta-analysis, published in 2015, did 
not reveal any statistically significant association between 
β-fibrinogen G-455A polymorphism and RPL, including af-
ter the separate analysis of the Asian and Caucasian popula-
tion [40].

PAI-1 gene mutation. A recent, comprehensive up-to-
date meta-analysis, which examined a total of 3561 cases and 
5693 controls, revealed a statistically significant correlation 
of PAI-1 4G/5G gene polymorphism with VTE in the gen-
eral population. This association does not depend on ethnic-
ity – the increased risk of VTE has been found in Asians and 
Caucasians, especially in people with the association of other 
genetic thrombophilic disorders [41].

A recent systematic analysis and meta-analysis, pub-
lished in 2015, which included 18 case-control studies (con-
ducted in 12 countries between 2003 and 2014) with a total 
of 3684 cases and 2208 controls, found a significant asso-
ciation between PAI-1 4G/5G polymorphism and RPL risk 
(two or more consecutive pregnancy losses in the first two 
trimesters). However, there was a statistically significant het-
erogeneity between the included studies [42].

Another recent meta-analysis, published in 2015, which 
included 22 case-control and cohort studies (2003–2014) 
with a total of 4306 cases and 3076 controls, also found a 
significant association between PAI-1 4G/5G polymorphism 
and RPL risk. The race-based analysis found that PAI-1 
4G/5G polymorphism was significantly associated with an 
increased risk of RPL in Caucasians (OR=2.23; 95% CI 1.44-
3.46; P = 0.0003) and no significant association was identified 
in Asians (OR=1.47; 95% CI 0.84-2.59; P = 0.18) [43].

However, several prospective case-control and cohort 
studies did not find any positive association of PAI-1 4G/5G 
polymorphism (isolated or in combination with other forms 
of congenital thrombophilia) with an increased risk of RPL 
and other adverse effects of pregnancy, although in most 
studies the small sample size limits the interpretation of 
these results [44-47].

Factor xIII V34L gene mutation. The association of 
V34L polymorphism of coagulation factor XIII with an in-
creased risk of RPL is still debatable and controversial. Ac-
cording to the results of case-control studies, the factor XIII 

V34L gene mutation of heterozygous type and, to a lesser ex-
tent, of homozygous type, is significantly associated with un-
explained RPL and can be considered a risk factor for RPL, 
being associated with the early development of RPL [48]. A 
recent meta-analysis, published in 2015, also demonstrated 
a close association of the factor XIII V34L gene mutation 
with RPL [40].

However, some studies have not found any association of 
the factor XIII V34L mutation (isolated or in combination 
with other forms of congenital thrombophilia) with RPL. 
However, the small sample size and the inclusion in studies 
of different ethnic groups limited the interpretation of the 
results [45, 49].

Therefore, discrepancies in the relationship between 
different forms of hereditary thrombophilia and placenta-
mediated pregnancy complications can be explained by the 
small sample size, the difference between the ethnic groups, 
and the geographical variation of different cohort studies. 
Large case-control, prospective, and population-based stud-
ies are needed to confirm or to disprove the association of 
more recently discovered hereditary thrombophilia with ad-
verse pregnancy outcomes.

The success achieved in the last decades in the field of 
molecular medicine, biology and medical genetics has con-
tributed to the evaluation from fundamentally new perspec-
tives of the pathogenesis of many obstetric complications, 
which increase fetal, infant and maternal mortality. RPL or 
recurrent miscarriage, pregnancy stopped in evolution, pre-
mature birth, intrauterine fetal death, PANPP, IUGR, severe 
preeclampsia, eclampsia, thromboembolism are still very 
current problems for modern obstetrics. The discovery of 
different forms of acquired and hereditary thrombophilia 
elucidated much more widely the pathogenesis of multiple 
diseases, including in general obstetrics [7, 50].

Although the contribution of congenital thrombophilia 
to negative pregnancy outcomes is controversial, a number 
of complications (fetal loss, preeclampsia, PANPP, IUGR) 
have been associated with congenital thrombophilia [51].  
The association between pregnancy complications and dif-
ferent forms of congenital thrombophilia, both quantitative-
ly and qualitatively, is briefly described below.

Recurrent miscarriage. The term miscarriage is often 
used to define pregnancy loss from conception to 20 weeks 
of gestation. Subsequently, the loss of pregnancy is called the 
death of the fetus or stillbirth. Early pregnancy loss is de-
fined as the lack of fetal cardiac activity up to 12 weeks of 
gestation, and late pregnancy loss – the lack of fetal cardiac 
activity after 12 weeks of gestation [52, 53].

Common definitions of RPL, also known as repeated 
miscarriage, include the following: 1) two or more miscar-
riages in the first trimester (up to 12 weeks of gestation), 
documented by ultrasound or histopathological examina-
tion, 2) three or more consecutive pregnancy losses up to 
10–12 weeks of gestation, which are not necessarily intra-
uterine [1, 50, 54].

The hemostatic system plays an important role in the 
normal development and success of pregnancy, the implan-
tation process, the invasion and normal development of the 
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trophoblast and placentation. The implantation of the fer-
tilized egg in the decidua establishes a contact between the 
fetus, the placenta and the maternal circulation which is cru-
cial for the pregnancy success. Prothrombotic changes and 
thrombosis can interfere with these processes, contributing 
to severe consequences, including miscarriage, and may ac-
count for many unexplained cases of previous RPL [3, 13, 
52, 53].

While the role of acquired thrombophilia has been ac-
cepted as an etiological factor for RPL, the contribution 
of specific inherited thrombophilic gene polymorphisms 
is controversial. About 52% of pregnant women with se-
vere obstetric complications (severe preeclampsia, IUGR, 
PANPP, stillbirth) had at least one of the three main throm-
bophilic mutations (FVL G1691A gene mutation, prothrom-
bin G20210A gene mutation, and MTHFR C677T gene mu-
tation) [55]. Among women with congenital thrombophilia 
(FVL G1691A gene mutation, protein C deficiency, protein 
S deficiency, AT deficiency, combined defects), fetal loss was 
found in 29.4% of cases [56].

A group of thrombogenic gene mutations, especially dif-
ferent combinations thereof: FVL G1691A, factor V H1299R 
(R2), factor II prothrombin G20210A, factor XIII V34L, 
β-fibrinogen G-455A, PAI-1 4G/5G, glycopropein IIIa L33P, 
MTHFR C677T and MTHFR A1298C can identify people at 
risk of RPL. Individual examination revealed that 3 of these 
mutations (PAI-1 4G / 5G, p = 0.009; factor XIII V34L, p 
<0.0001 and homozygous MTHFR C667T, p=0.0001) cor-
related statistically significantly with RPL, compared to the 
control group. The other 6 mutant genes, cumulatively, also 
correlated statistically significantly with RPL (p <0.0001) 
[57].

Several studies (retrospective, prospective, case-control, 
cohort, cross-sectional, clinical) and contemporary meta-
analyses found no association or found a very weak associa-
tion with an absolutely very low risk between different forms 
of congenital thrombophilia or their combinations and RPL 
[1, 7, 11, 12, 14]. The most recent and well-designed system-
atic review and meta-analysis of the association of congeni-
tal thrombophilia and placenta-mediated pregnancy com-
plications revealed an absolutely increased, but small, and 
statistically significant risk of late RPL in women with the 
FVL G1691A gene mutation [14].

A growing body of evidence (meta-analyses, cross-sec-
tional studies, case-control studies) suggests a significant 
association of late pregnancy loss and unexplained early 
RPL with various types of congenital thrombophilia (FVL 
G1691A gene mutation, prothrombin G20210A gene muta-
tion, MTHFR C677T gene mutation, MTHFR A1298C gene 
mutation, β-fibrinogen G-455A gene mutation, protein C 
deficiency, protein S deficiency). Robust evidence for such 
an association shows the FVL G1691A gene mutation, the 
prothrombin G20210A gene mutation and hyperhomocys-
teinemia [1, 3, 7, 9, 11, 12, 58-61].

In three systematic analyses and meta-analyses, which 
included case-control studies, prospective cohort studies, 
cross-sectional and randomized controlled trials, only the 
heterozygous FVL G1691A gene mutation was associated 

with early and late RPL and late non-recurrent fetal loss, the 
heterozygous prothrombin G20210A gene mutation – with 
early RPL and late non-recurrent fetal loss, and protein S 
deficiency – with RPL and late non-recurrent fetal loss. Pro-
tein C deficiency and AT deficiency have not been associated 
with fetal loss [13, 62, 63].

A systematic literature review with 16 case-control stud-
ies for analysis of FVL G1691A gene mutation and 7 case-
control studies for analysis of prothrombin G20210A gene 
mutation, which defined RPL as two or more pregnancy 
losses in the first or second trimester of pregnancy, found a 
double risk of RPL in women with congenital thrombophilia 
compared to women without thrombophilia. The authors 
concluded that hereditary thrombophilia may be an unrec-
ognized cause of RPL [61].

A meta-analysis, which included 31 population-based 
studies, showed that the magnitude of the correlation be-
tween congenital thrombophilia and fetal loss varies depend-
ing on the time of fetal loss and the type of thrombophilia. 
Only some forms of congenital thrombophilia are associated 
with fetal loss. In the first trimester, RPL was associated with 
the FVL G1691A gene mutation and prothrombin G20210A 
gene mutation, and late non-recurrent fetal loss was associ-
ated with the FVL G1691A gene mutation, the prothrombin 
G20210A gene mutation, and protein S deficiency. The FVL 
G1691A gene mutation was more strongly associated with 
late pregnancy loss than with early pregnancy loss, and in 
the case of exclusion of other potential causes of fetal loss. 
The MTHFR C677T gene mutation, protein C deficiency, 
and AT deficiency have not been significantly associated 
with fetal loss [62].

A large prospective case-control study (European Pro-
spective Cohort on Thrombophilia - EPCOT) enrolled 1384 
women (843 women with thrombophilia and 541 control 
women). The frequency of miscarriage (fetal loss before 28 
weeks of gestation) and stillbirth (fetal loss after 28 weeks 
of gestation) was assessed together and separately. The study 
found a statistically significant association of pregnancy 
loss in pregnant women with congenital thrombophilia, 
and stillbirth especially in women with combined defects or 
AT deficiency. Women with congenital thrombophilia (AT 
deficiency, protein C deficiency and protein S deficiency or 
FVL G1691A gene mutation) have a 3.6-fold higher risk of 
stillbirth and a 1.3-fold higher risk of miscarriage. Women 
with combined birth defects had the highest risk for still-
birth (14.3), compared with 5.2 for AT deficiency, 2.3 for 
protein C deficiency, 3.3 for protein S deficiency and 2.0 for 
the FVL G1691A gene mutation. The results obtained have 
important implications for treatment and provide a justifica-
tion for clinical trials of thromboprophylaxis in women with 
RPL [2, 56, 64].

In general, the data described above suggest a clear re-
lationship between congenital thrombophilia and negative 
pregnancy outcomes [65, 66]. However, heterogeneous small 
research groups, differences in study design, ethnicity, and 
geographical location may impact the results, limiting the 
statistical power of the research, the validity of the conclu-
sions and the practical importance of the phenomena stud-
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ied [10, 65]. For these reasons, some scientists believe that 
the evidence for the association of congenital thrombophilia 
with pregnancy loss should be interpreted with caution, as it 
is still weak and unconvincing, lacking the systematic inte-
gration of classification and co-factors [10, 65, 67, 68].

Women with combined thrombophilia, especially with 
congenital thrombophilia associated with acquired throm-
bophilia or two and more congenital thrombophilias, have 
the highest risk of early and late RPL [1, 7, 13, 56, 61, 69]. A 
meta-analysis and some case-control studies confirmed that 
the FVL G1691A gene mutation is a weak, but well-estab-
lished risk factor for unexplained RPL (two or more consec-
utive events) and for one or more late fetal losses with a risk 
increase of 2-7 times. A significantly increased risk (2.5-fold 
for early RPL and 2.3-fold for non-recurrent late fetal loss) 
was also determined in pregnant women with prothrombin 
G20210A gene mutation. A twofold increase in the risk of fe-
tal loss among pregnant women with AT deficiency, protein 
C deficiency, protein S deficiency, and FVL G1691A gene 
mutation has been reported in several studies [70].

A large population study evaluating 32.683 non-throm-
botic primigravida women revealed an association of the 
heterozygous FVL G1691A gene mutation and prothrombin 
G20210A gene mutation with a significant increased risk of 
miscarriage (3.2 and 2.4, respectively). The relationship was 
significant only in the group of women who had a miscar-
riage from the 10th week of gestation (3.5 and 2.6, respec-
tively) [51, 70, 71].

In recent years, the association of RPL with hypofibri-
nolytic gene polymorphisms (coagulation factor XIII V34L, 
PAI-1 4G / 4G, PAI-1 4G / 5G and ACE I / D gene muta-
tions) has become increasingly evident [43, 72, 73]. Homo-
zygous PAI-1 4G / 5G and MTHFR C677T gene mutations 
in women with RPL and the FVL G1691A, factor V H1299R, 
heterozygous ACE I / D gene mutations in both parents play 
a crucial role in RPL and should be considered risk factors. 
In addition, RPL is determined by thrombophilic gene mu-
tations in both parents (not just maternal gene mutations) 
[74]. However, a meta-analysis evaluating 11 studies with 
a total of 1545 women with RPL and 960 normal women, 
did not identify any associations of PAI-1 4G/5G gene muta-
tion with idiopathic RPL, including more than two or three 
recurrent miscarriages, in Caucasian and non-Caucasian 
population, but a high heterogeneity was identified in the 
included studies [69].

Therefore, in most cases, the evolution of pregnancy in 
pregnant women with congenital thrombophilia is devoid of 
events. However, there is an argument that women with any 
type of thromboembolic defect, especially with a combina-
tion of defects, have a higher prevalence of complications 
in pregnancy [37]. Although the results of published stud-
ies are contradictory, most comments suggest an association 
of RPL with FVL G1691A gene mutation and prothrombin 
G20210A gene mutation. These results vary in different 
populations, reflecting an interaction of several genetic and 
acquired risk factors [3, 51].

Although solid randomized data on this subject are miss-
ing, the analysis of existing results revealed that there is no 

relationship between congenital thrombophilia and RPL, 
or hereditary thrombophilia has a low impact on placenta-
mediated complications, probably explained by the study de-
sign differences, the relatively low prevalence of some forms 
of congenital thrombophilia and the small number of study 
participants, differences in inclusion and exclusion criteria, 
the inclusion of heterogeneous patient populations in dif-
ferent studies and the application of various definitions of 
complications that did not allow the researchers to identify 
a significant increase in the risk of RPL. The associations ob-
tained in some studies may be caused by the high frequency 
of these mutations in the population, which does not reflect 
the causal relationship [6].

Preeclampsia is an increasingly common, but poorly 
understood, multisystemic inflammatory syndrome of preg-
nancy, associated with abnormal placental development and 
homeostasis disorders leading to inadequate maternal-fetal 
circulation, caused by endothelial dysfunction, vasocon-
striction, placental ischemia, hypercoagulation with utero-
placental thrombosis [1, 11, 75]. 

Congenital thrombophilia may partially contribute to 
the development and severity of preeclampsia due to disor-
ders of the hemostatic system: hypercoagulability with vas-
culopathy and secondary thrombosis disrupt the perfusion 
of the intervillous space, contributing to the development of 
placental infarction, IUGR, PANPP, premature birth and in-
trauterine fetal death [2, 13, 56, 76].

Some case-control studies and prospective cohort stud-
ies (unicenter and multicenter) found the association of to-
tal and severe preeclampsia with thrombophilia (congenital 
and / or acquired). Thrombophilia exacerbates perinatal out-
comes in pregnant women with severe preeclampsia: the risk 
of premature birth (before 32 weeks of gestation), IUGR, and 
perinatal mortality are significantly higher [3, 77-79].

Data cumulated from several studies and meta-analyses 
found a significant association of FVL G1691A gene muta-
tion with total preeclampsia (twofold increased risk) and 
severe preeclampsia (threefold increased risk), prothrombin 
G20210A gene mutation with total, severe and mild pre-
eclampsia [3, 6, 77, 80-83]. Preeclampsia (total and severe) is 
the only complication in which a significant and consistent 
association with homozygosity of MTHFR C677T gene mu-
tation has been found. The presence of a very modest asso-
ciation with mild preeclampsia cannot be excluded, which is 
very difficult to detect even in significant groups of women 
[13, 20, 65, 77, 84].

A systematic literature review, published in 2002, found 
an increased risk of preeclampsia / eclampsia in pregnant 
women with heterozygous FVL G1691A gene mutation, het-
erozygous prothrombin G20210A gene mutation, homozy-
gous MTHFR C677T gene mutation, protein C deficiency, 
protein S deficiency or activated protein C resistance. Unfor-
tunately, the analysis included many small sample studies, 
which reduced the overall statistical power and no definitive 
conclusions could be drawn [51, 85].

Two recent extensive meta-analyses, published in 2014 
(111 studies with 15094 cases and 21633 controls) and in 
2015 (54 studies with 7398 cases and 11222 controls), thus 
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guaranteeing the statistical power of meta-analyses and ob-
taining more accurate estimates, revealed an association of 
MTHFR C677T gene polymorphism with an increased risk 
of preeclampsia, especially among Asian and Caucasian 
population [21, 51].

No relationship was found between the deficiency of 
natural anticoagulants (protein S, protein C and AT) with 
preeclampsia, as the number of subjects with such defects 
was too small to allow definitive conclusions to be drawn [3, 
65, 77], although some studies revealed a significant associa-
tion between protein C and preeclampsia [79].

However, a meta-analysis, published in 2003, and the 
most recent and well-designed systematic review and meta-
analysis of prospective cohort studies did not observe any 
consistent and significant effect of the FVL G1691A gene 
mutation and prothrombin G20210A gene mutation on the 
risk of preeclampsia, although a modest effect cannot be 
ruled out [14, 65, 86]. While studies published in 1996-2000 
demonstrated a significant association of the FVL G1691A 
gene mutation with preeclampsia, studies published in 2001-
2002 did not provide such convincing evidence, except for 
a small increased risk attributed to the FVL G1691A gene 
mutation for preeclampsia. At the same time, it must be ac-
knowledged that the meta-analysis cannot exclude the pos-
sibility of associating the FVL G1691A gene mutation with 
severe forms of preeclampsia [86].

Therefore, the association of preeclampsia with congeni-
tal thrombophilia is much more controversial. Currently, 
there is insufficient evidence to demonstrate the association 
of any form of congenital thrombophilia with preeclampsia. 
Several recent studies and meta-analyses suggest that there 
is an association between congenital thrombophilia and the 
development of severe preeclampsia but not mild one. Se-
vere preeclampsia is mainly associated with the FVL G1691A 
gene mutation, hyperhomocysteinemia, protein S and pro-
tein C deficiency, AT-III deficiency, prothrombin G20210A 
gene mutation, and MTHFR C677T gene mutation [1, 11].

Intrauterine growth restriction  is most commonly de-
fined as a fetal weight, estimated at the ultrasound exami-
nation, for gestational age less than the 10th percentile, and 
severe IUGR – an assessed fetal weight less than the 5th per-
centile [ 10, 11].

The association between congenital thrombophilia and 
IUGR or newborns small for gestational age (<2500 g) has 
not been consistently demonstrated in various studies and 
this relationship is highly controversial. The results vary 
from study to study, depending on the size of the study sam-
ple and the selection criteria used. However, a definitively 
determined causal relationship was not found, although an 
association was confirmed in women with severe IUGR, but 
not in cases with mild IUGR [1, 11, 12, 87, 88].

Some systematic literature analyses and meta-analyses 
noticed a significant association between the presence in 
mothers of the homozygous FVL G1691A gene mutation 
or the heterozygous prothrombin G20210A gene mutation 
with IUGR [8, 13, 17, 52, 90]. None of other congenital pro-
thrombotic defects have been associated with IUGR [3, 13].

A systematic literature review, published in 2002, found 

an increased risk of IUGR in pregnant women with hetero-
zygous prothrombin G20210A gene mutation, homozygous 
MTHFR C677T gene mutation, protein S deficiency or anti-
cardiolipin antibody IgG isotype. However, these analyses 
are not definitive due to the small sample size included in the 
studies and the large confidence interval, which reduced the 
impact of the findings [51, 85]. A prospective cohort study, 
published in 2015, confirmed that the presence of the ho-
mozygous MTHFR C677T gene mutation could increase the 
risk of developing IUGR [89].

Four studies – a family-based case-control study (pub-
lished in 2002) [88], a large prospective cohort study (pub-
lished in 2007) [91], a genetic study and a meta-analysis of 
prospective cohort studies (published in 2008) [81], a meta-
analysis of case-control studies and prospective cohort stud-
ies (published in 2009) [92] – contradict this association and 
did not reveal an increased risk of IUGR in pregnant women 
with polymorphisms of congenital thrombophilia.

Premature abruption of the normally positioned pla-
centa. In general, there is insufficient evidence to establish 
a link between congenital thrombophilia and PANPP, al-
though a potential association with thrombophilia is sug-
gested by a number of studies. The absence of a consistent 
association, demonstrated between any type of congenital 
thrombophilia and PANPP, is possibly caused by the low in-
cidence of these events [1, 11].

A systematic literature review, published in 2002, found 
an increased risk of PANPP in pregnant women with homo-
zygous and heterozygous FVL G1691A gene mutation, het-
erozygous prothrombin G20210A gene mutation, homocys-
teinemia and activated protein C resistance [85].

Some recent systematic literature reviews found a signifi-
cant risk of PANPP in pregnant women with heterozygous 
prothrombin G20210A gene mutation, followed by hetero-
zygous FVL G1691A gene mutation and hyperhomocys-
teinemia [3, 6, 13, 51]. A cohort study, published in 2015, 
confirmed that the presence of FVL G1691A gene mutation 
could increase the risk of PANPP [89].

However, these results were questioned in a meta-anal-
ysis of case-control studies, published in 2008, and a meta-
analysis of prospective cohort studies, published in 2010, 
which did not find any significant risk of premature abrup-
tion of the normally positioned placenta in women with 
FVL G1691A gene mutation or G20210A prothrombin gene 
mutation or MTHFR C677T gene mutation, except for some 
evidence of possible genetic causes [3, 14, 27].

Therefore, there is a small amount of robust evidence as-
sociated with negative pregnancy outcomes and congenital 
thrombophilia. The FVL G1691A gene mutation is associat-
ed with RPL and late pregnancy loss, prothrombin G20210A 
gene mutation is associated with RPL and late pregnancy 
loss, protein S deficiency is associated with late pregnancy 
loss. There is insufficient evidence to suggest an association 
of other forms of congenital thrombophilia with pregnancy 
complications. Due to the poor design quality of case-con-
trol studies and prospective cohort studies, there was often 
an increased relative risk of these complications, especially 
early RPL, fetal loss and preeclampsia, in women with con-
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genital thrombophilia. However, the magnitude of the asso-
ciation and the absolute risk remain very modest, suggesting 
that congenital thrombophilia is more of a contributing fac-
tor than a primary cause. The existence of a thrombophilic 
genetic defect does not exclude other risk factors, especially 
considering the multicausal etiology of obstetric complica-
tions in pregnancy. The literature analysis according to the 
severity of adverse pregnancy outcomes illustrates that the 
risk associated with congenital thrombophilia increases sig-
nificantly in pregnant women with severe obstetric compli-
cations (severe preeclampsia, eclampsia, PANPP, IUGR less 
than the 5th percentile or unexplained stillbirth) [3, 12, 89].

Conclusions

1. Prospective cross-sectional, case-control and cohort 
studies have shown that hereditary thrombophilia is more 
prevalent in the group of women with recurrent pregnancy 
loss, late miscarriage, early-onset preeclampsia, premature 
abruption of the normally positioned placenta, and intra-
uterine growth restriction.

2. There is convincing evidence that deficiency of natu-
ral anticoagulants (antithrombin, protein C, protein S) is a 
risk factor for late fetal loss. The factor V Leiden G1691A 
gene mutation and prothrombin G20210A gene mutation 
are associated with a double risk of recurrent early and un-
explained miscarriage as well as non-recurrent late fetal loss. 
The association of congenital thrombophilia with preeclamp-
sia is limited to the factor V Leiden G1691A gene mutation 
and more severe cases of preeclampsia. There is insufficient 
evidence to suggest an association of other forms of congeni-
tal thrombophilia with adverse pregnancy outcomes.

3. The risk associated with congenital thrombophilia in-
creases significantly in pregnant women with two or more 
forms of hereditary thrombophilia and in pregnant women 
with severe placenta-mediated pregnancy complications 
(severe preeclampsia, eclampsia, premature abruption of 
normally positioned placenta, intrauterine growth restric-
tion with weight below the 5th percentile or unexplained 
stillbirth).

4. Due to the poor design quality of case-control studies 
and prospective cohort studies, there has often been an in-
creased relative risk of pregnancy complications associated 
with congenital thrombophilia, especially early RPL, fetal 
loss and preeclampsia, but the extent of the association and 
the absolute risk remain very modest. Prospective, multi-
center studies are needed on large samples of patients, which 
would validate the role of thrombophilia in the development 
of obstetric diseases.
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Introduction

Multiple sclerosis (MS) is most often diagnosed between 
the ages of 20-40, the age at which many people may be 
thinking of starting or extending their family. Recent analy-
sis of the 3rd edition of the Atlas of MS as an open-source 
global compendium of data regarding the epidemiology of 
MS showed that globally females are twice as likely to have 
MS as males and this is consistent with both prior editions 
of the Atlas. However, the ratio of women to men is as high 
as 4:1 in some countries, and in others this ratio has doubled 
since 2013 [1]. This disproportional increase of MS inci-
dence in females, particularly notable in the Middle East, 
is explained by some investigators as a result of improved 
diagnostic methods and a better access to MRI [2, 3]. 

In a survey of 5949 patients, registered in the NAR-
COMS (North American Research Committee on Multiple 
Sclerosis) database, 79% of patients did not become preg-
nant after a diagnosis of MS. In 34.5% of these patients, the 
choice concerned MS-related issues [4]. A survey on 271 
female patients with MS in Switzerland undertaken to help 
understand the effects of family planning on their treatment 
decisions revealed their concerns about: disease course dur-
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ing pregnancy (44%), disease course after pregnancy (61%), 
the health of the unborn child (47%), possibility for breast-
feeding (21%), taking care of the child after birth (45%), the 
availability of MS therapy options (35%) [5]. It is important 
to provide a framework to discuss concerns regarding preg-
nancy and MS, as well as the uncertainty about the course of 
disease during pregnancy, postpartum and in the long-term.

Management of women with MS is a complex task that 
should cover pre-pregnancy guidance, care during pregnan-
cy, delivery and anesthetic options, postpartum and specific 
advice concerning currently approved disease-modifying 
drugs [6]. 

Despite the growing number of therapeutic options for 
individualized treatment, it is still a question how to manage 
MS in women who become pregnant while taking disease-
modifying drugs or want to become pregnant after start-
ing this treatment. It is therefore important to proactively 
discuss family planning and pregnancy, especially when 
considering disease-modifying treatments. As the complex-
ity and spectrum of available disease-modifying drugs in-
crease, in many countries MS pregnancy data is being ga-
thered in nationwide registries.
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This literature review that includes data from national 
registries demonstrates the modern approach to the man-
agement of women with MS with reproductive potential 
depending on the disease activity and the stage of family 
planning.

Discussion

Today it is known that MS is not a hereditary disease, 
and does not significantly affect the ability of conception, 
and the likelihood of adverse pregnancy outcomes such as 
the risk of spontaneous abortions, stillbirth, cesarean deliv-
ery, premature birth, or birth defects [4]. However, preg-
nancy planning should not coincide with time of diagnosis, 
to allow for evaluation of disease activity and course. It is 
recommended to ensure disease control before pregnancy, 
depending on disease activity with stabilization for at least 1 
year before pregnancy. Proactive counselling and formula-
tion of a pregnancy and disease management plan with at 
least annual revision may help to avoid the situation when 
following discussion with their health care practitioner 
(HCP), women with MS defer treatment because they wish 
to have children in the future [6-8].

Women with MS should follow standard advice for all 
pregnant women: ensure good sleep, hygiene, and diet, 
avoid alcohol and smoking, take recommended routine pre-
natal supplements including folic acid [4, 6, 7]. Along with 
the absence of a significant impact of MS on child health, 
women with MS considering pregnancy should be coun-
seled upon the unpredictable course of MS, the effect of MS 
on the course of pregnancy, on how the pregnancy may af-
fect disease. The potential teratogenic risk associated with 
disease modifying drugs (DMDs) and the increased risk of 
vitamin D deficiency associated with MS should also be dis-
cussed within pre-pregnancy consultation [6, 9, 10]. 

Although MS has no significant impact on the ability of 
women to conceive, about 10% of all women have difficul-
ties getting or staying pregnant and may choose to use as-
sisted reproductive technology (ART) [4]. In most studies, 
women stopped taking DMDs prior to initiating ART, leav-
ing them at a higher risk of relapse. Additionally patients 
with MS may experience an increase in relapse rate follow-
ing the use of ART, which may be the result of stress and 
hormone alterations associated with ART. Distress is also 
associated with in-vitro fertilization failure [7, 11].

While women are pregnant, they may experience fewer 
MS relapses, especially in the third trimester [12-14]. How-
ever, in patients with highly active disease, pregnancy may 
not be sufficient to control disease activity [6]. About 25% of 
women experience a relapse within 40 weeks of pregnancy 
and nearly 30% within the first 3 months after giving birth. 
These data are mainly derived from studies involving un-
treated women during and after pregnancy. A risk factor for 
increased disease activity after childbirth is relapse during 
the year before and during pregnancy [15]. It is important 
to note that pregnancy has no effect on the progression of 
disability in MS [16]. In this regard, it is important to con-
tinue therapy, but most DMDs are contraindicated during 
pregnancy (tab. 1).

Pregnancy may often complicate the diagnosis of new 
disease activity. Clinical presentation of MS can be similar 
to common pregnancy-related symptoms, which makes it 
difficult to attribute any symptoms to the disease process 
if they develop during an established pregnancy [17]. Al-
though pregnant women may experience fewer relapses, 
pregnancy may exacerbate other MS symptoms. One of the 
most common pregnancy-related symptoms similar to pre-
sentation of MS is fatigue. Pregnant women may find that 
they do not sleep well, and maternal iron deficiency may 
also lead to anaemia and fatigue. Current evidence suggests 
that women with MS have a higher risk of anaemia during 
pregnancy when compared with healthy individuals [17]. In 
some countries (in the U.S.) amantadine is used as the only 
approved treatment for fatigue, but there are no adequate 
studies in pregnant women regarding the use of this medi-
cation. In pregnancy, increasing weight may diminish mo-
bility which can mimic reduced mobility in MS. Spasticity 
and gait abnormalities may worsen with pregnancy. Pres-
sure from the uterus on the bladder may increase frequency 
of urination resembling bladder and bowel dysfunction. 
Vision changes due to pregnancy-induced hypertension 
as well may seem to the patient as a manifestation of MS, 
therefore other possible causes of vision problems should 
also be excluded.

Indicators of new onset of MS symptoms may include 
sensory changes, paralysis, muscle weakness or spasm, cog-
nitive changes. Pregnant women with MS who notice wors-
ening of pre-existing conditions or a new onset of distinct 
MS-related symptoms should undergo neurological exami-
nation. The neurological condition of all pregnant patients 
with MS should be ideally checked every 3 months includ-
ing screening for depression and anxiety given that many 
women with MS may experience a higher incidence of de-
pression during pregnancy [17]. Existing comorbidities can 
also contribute to general deterioration. Urinary tract infec-
tions may be more frequent in pregnant women with MS 
when compared with pregnant healthy controls [6, 17]. To 
date there is a current lack of data on the safety of treatments 
for some comorbidities in pregnant women. Regarding 
treatment of severe relapses during pregnancy warranting 
treatment published literature reports on corticosteroids, 
which may be considered depending on corticosteroid type, 
period of pregnancy, and duration of treatment and dosage. 
During the second and third trimesters, short courses (3–5 
days) of prednisolone or methylprednisolone may be con-
sidered. Corticosteroid administration should be avoided 
during the first trimester of pregnancy due to the potential, 
but rare, risk of teratogenic effects (e.g. cleft palate). Plasma 
exchange may be taken into account for severe relapses that 
are not responsive to corticosteroid treatment [6, 7, 18].

For women who experience relapse warranting imaging, 
there are no conclusive data to show that MRI exposure up 
to 3T is associated with foetal harm, but gadolinium should 
be avoided [6, 7, 18]. Regarding additional foetal scans in 
women with MS, Association of British Neurologists (ABN) 
guidelines state that it is not required [6].

Today it is known that after childbirth, the level of hor-
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mones and cytokines returns to normal and the activity of 
the disease increases. This gradual normalization decreases 
the immunosuppressive effect of pregnancy and leads to an 
increase in MS activity. Additionally, this can also be facili-
tated by the stressful effect of childbirth itself and the in-
creasing stress in a woman associated with childcare.

Global trends show that the waiting time before resum-
ing therapy after childbirth can last up to 100 days, which 
is often associated with the inability to use DMD during 
breastfeeding, although therapy is extremely important to 
reduce disease activity and slow the progression of disabili-
ty. According to Hellwig K. et al., 2012 about 30% of women 
experience a relapse within the first 3 months after giving 
birth. This data was obtained from patients who were not 
taking DMDs [15].

Some of the implications of stopping DMDs use which 
must be considered are: loss of disease-control benefits af-
ter stopping DMDs requiring continuous administration, 
potential rebound disease, further monitoring, and elimi-
nation periods of up to 48 months for some medications. 
Recommended preconception washout periods for DMDs 
vary greatly (tab. 1).

International American Academy of Neurology (AAN) 
2018 and ABN 2019 guidelines state that DMD choice 
may be influenced by plans for pregnancy and during pre-
pregnancy counselling, HCPs should consider the safety of 
all drug treatments during pregnancy when prescribing to 
women of childbearing age [6, 32].

According to ECTRIMS/EAN 2018 guidelines the use 
of interferon beta or glatiramer acetate until pregnancy is 
confirmed may be considered for women with a high risk of 
disease re-activation; treatment continuation may be con-
sidered in specific cases. In women with persistent high dis-
ease activity who do not wish to delay pregnancy, treatment 
with some DMDs during pregnancy could be an option af-
ter discussion of the potential implications [33].

Based on available data, interferon beta and glatiramer 
acetate appear to be most suitable for use up until the time 
of confirmed pregnancy. However, a systematic review con-
cluded that further research was necessary for glatiramer 
acetate as studies were small. Natalizumab is a large mol-
ecule that is unlikely to cross the placental barrier to any 
great extent during early pregnancy. If natalizumab is ad-
ministered in the last quarter of pregnancy, concentrations 
may be higher in infants than in mothers which can result in 
reversible hematological abnormalities such as thrombocy-
topenia and anemia. Natalizumab must be discontinued at 
a maximum of 3 months prior to pregnancy. After consid-
eration of the individual risk-benefit, natalizumab may be 
given until pregnancy is confirmed or, in rare cases, the ben-
efit of continuing natalizumab during the entire pregnancy 
may outweigh the risk of recurring severe disease activity 
but only after careful risk-benefit consideration. It is recom-
mended that a pediatrician be in attendance during delivery 
and that blood cell count, liver enzymes, haptoglobin and 
bilirubin be controlled in the newborn [16].

To date, emerging data continue to change family plan-

ning for people with MS given the increased identification 
of long-term developmental effects on children exposed to 
DMDs.

Data from global registries demonstrates that there is no 
evidence of an adverse effect of interferon beta-1a on preg-
nancy outcomes or on the frequency of live births of children 
with congenital abnormalities. Both indicators, as well as the 
body weight of newborns, are in accordance with indicators 
in the general population. Based on over 1000 pregnancy 
outcomes, obtained from registers and post-registration ob-
servations, EMA approved respective changes in label. 

The European Interferon-beta Pregnancy Registry is a 
prospective collection of pregnancy data from interferon 
beta-treated women from 31 European countries. Between 
2009 and 2017, the registry collected 948 pregnancy reports 
with a known pregnancy outcome. This is one of the larg-
est prospective cohort studies conducted to date, providing 
data on pregnancy outcomes in women with MS who re-
ceived interferon beta. Of the known outcomes, 794 were 
live births. Overall, 82.0% (777/948) of pregnancies resulted 
in live birth without congenital anomaly. When comparing 
IFN-beta-exposed pregnancies with the general population, 
the prevalence of spontaneous abortions (10.7% vs 10–21%) 
and congenital anomalies in live births (2.1% vs 2.1–4.1%) 
were found to be within reported ranges. The data gathered 
from these pregnancy cases suggest no evidence that IFN-
beta exposure before conception and/or during pregnancy 
adversely increases the rate of congenital anomalies or 
spontaneous abortions [34].

The German MS Pregnancy Registry is a nationwide 
collection of data on pregnancy outcomes for women diag-
nosed with relapsing-remitting MS, conducted from 2008 to 
2013. It was shown that the proportion of live births, aver-
age body weight and length at birth, as well as the time of 
onset of labor in patients with MS who took interferon beta 
(n = 251) were comparable to those in the group untreated 
with DMDs (n = 194) [35].

The Scandinavian registry includes data on pregnancies 
in Finland and Sweden from 1996 to 2014 (n = 3054). Ac-
cording to its results, there was no evidence of adverse preg-
nancy outcomes in connection with the use of interferon 
beta. The incidence of spontaneous abortions is comparable 
in the interferon beta-1a cohort and in the cohort without 
DMD treatment (8.1% vs 11.1% respectively). The propor-
tion of cases of ectopic pregnancy in women who received 
interferon beta-1a was 1.6% vs 2.9% in the group without 
DMD treatment. The weight of the live births without con-
genital abnormalities in the groups receiving and not receiv-
ing therapy was similar [36].

The database analysis by Sandberg-Wollheim M. et al., 
2011 presents prospective and retrospective reports on the 
safety of Rebif (interferon beta 1-a), including post-market 
observational data and isolated reports from clinical trials. 
Prospective data (n = 425) indicate no increase in the in-
cidence of spontaneous abortions in women who received 
Rebif (11.5%) compared to the general population (up to 
20%) [37]. 
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Table 1. Recommended contraception period (months after last dose) use during pregnancy and breastfeeding 
according to Eu Summary of Product Characteristics (SmPC) of DMD

DMD
Contraception requirements/

washout period
Use during pregnancy/reproductive toxicity data Use during breastfeeding

Alemtuzumab 
[19]

Contraception use recom-
mended for 4 months follow-
ing each course of treatment

Alemtuzumab may cross the placental barrier and thus 
be potentially dangerous to the fetus. Animal studies 
have demonstrated reproductive toxicity. It is not known 
whether alemtuzumab can harm the fetus when given 
to pregnant women or whether it can alter reproductive 
capacity. Alemtuzumab should be administered during 
pregnancy only if the potential benefit justifies the po-
tential risk to the fetus.

Breast-feeding should be sus-
pended during each course of 
treatment and for 4 months fol-
lowing the last infusion of each 
treatment course.

Cladribine 
tablets [20]

Contraception use recom-
mended for 6 months after last 
dose, ensuring that  a barrier 
method is included during 
treatment and 1 month after 
last dose

Animal studies have shown reproductive toxicity. Cladrib-
ine is contraindicated in pregnant women

Breast-feeding should be discon-
tinued during treatment with 
cladribine and for 1 week after 
the last dose

Dimethyl fuma-
rate [21]

None given Animal studies have shown reproductive toxicity. Di-
methyl fumarate is not recommended during pregnancy 
and in women of childbearing potential not using ap-
propriate contraception

A decision must be made wheth-
er to discontinue breast-feeding 
or to discontinue dimethyl 
fumarate therapy

Glatiramer 
acetate [22]

None given Studies in animals have not shown reproductive toxicity. 
Current data on the use of glatiramer acetate 20-40 mg/
ml in pregnant women indicate no malformative or feto/
neonatal toxicity. To date, no relevant epidemiologi-
cal data are available. As a precautionary measure, it is 
preferable to avoid the use of glatiramer acetate during 
pregnancy unless the benefit to the mother outweighs 
the risk to the foetus.

A decision must be made 
whether to discontinue breast-
feeding or to discontinue/abstain 
from glatiramer acetate therapy 
taking into account the benefit 
of breast-feeding for the child 
and the benefit of therapy for the 
woman.

Fingolimod [23] Contraception use recom-
mended for at least 2 months 
after last dose

Based on human experience, post-marketing data sug-
gest that the use of fingolimod is associated with a 2-fold 
increased risk of major congenital malformations when 
administered during pregnancy compared with the rate 
observed in the general population (2-3%; EUROCAT). 
Consequently, fingolimod is contraindicated during 
pregnancy. 

Due to the potential for serious 
adverse reactions to fingoli-
mod in nursing infants, women 
receiving fingolimod should not 
breastfeed.

Interferons 
[24-26]

None given A considerable amount of data (more than 1000 preg-
nancy outcomes) from registries and post-marketing ex-
perience does not show a higher risk of major congenital 
anomalies after exposure to interferon beta during pre-
conception or the first trimester of pregnancy. However, 
the extent of exposure during the first trimester is ques-
tionable, given that data were gathered when interferon 
beta use was contraindicated during pregnancy, and 
treatment was presumably stopped when pregnancy 
was detected and/or confirmed. Evidence regarding 
exposure during the second and third trimester is very 
limited.
Based on animal studies, there is a possibly higher risk for 
spontaneous abortion. The risk of spontaneous abor-
tions in pregnant women exposed to interferon beta 
cannot be appropriately evaluated based on the data 
that are available, but the evidence does not suggest an 
increased risk thus far.
If clinically needed, the use of interferon beta may be 
considered during pregnancy.

Limited information available on 
the transfer of interferon beta-1a 
into breast milk, together with 
the chemical/physiological 
characteristics of interferon beta, 
suggests that levels of interferon 
beta-1a excreted in human milk 
are negligible. No harmful effects 
on the breastfed newborn/infant 
are anticipated.
Interferon beta can be used dur-
ing breast-feeding.
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There is limited information on the penetration of inter-
feron beta-1a into breast milk. It is known that interferon 
beta-1a is not able to easily get into breast milk, since it is a 
large polar molecule (22500 Da) closely bound up with T-
lymphocytes and other immune cells. Newborns can receive 

Mitoxantrone 
[27]

Contraception use recom-
mended for at least 4 months 
for women and at least 
6 months for men after last 
dose

There are very limited data on the use of mitoxantrone 
in pregnant women. Mitoxantrone was not teratogenic 
in animal studies at doses below human exposure but 
caused reproductive toxicity. Mitoxantrone is considered 
a potential human teratogen because of its mechanism 
of action and the developmental effects demonstrated 
by related agents. For this reason, the use of mitoxan-
trone to treat MS is contraindicated for pregnant women. 

Because of the potential for seri-
ous adverse reactions in infants 
from mitoxantrone, breast-feed-
ing is contraindicated and must 
be discontinued before starting 
treatment.

Natalizumab 
[28]

None given If a woman becomes pregnant while taking natalizumab, 
discontinuation of treatment should be considered. A 
benefit-risk evaluation of the use of natalizumab during 
pregnancy should take into account the patient’s clinical 
condition and the possible return of disease activity after 
stopping the treatment.
Animal studies have demonstrated reproductive toxicity. 
Data from clinical trials, a prospective pregnancy registry, 
post-marketing cases and available literature do not 
suggest an effect of this medicinal product exposure on 
pregnancy outcomes.
The completed prospective natalizumab pregnancy reg-
istry contained 355 cases and their outcomes. There were 
316 live births, 29 of which were reported to have birth 
defects. Sixteen of the 29 were considered major defects. 
The rate of defects corresponds to the ones reported in 
other pregnancy registries involving MS patients. There 
is no evidence of a specific pattern of birth defects with 
this drug.
Cases from published literature reported transient mild 
to moderate thrombocytopenia and anaemia observed 
in infants born to women exposed to natalizumab in 
their third trimester of pregnancy. Therefore, it is recom-
mended that newborns of women exposed to this drug 
during the third trimester of pregnancy are screened for 
potential haematological complications.

Breast-feeding should be discon-
tinued during treatment with 
natalizumab.

Ocrelizumab 
[29]

Contraception use recom-
mended for 12 months after 
last dose

There is a limited amount of data from the use of ocreli-
zumab in pregnant women. Postponing vaccination with 
live or live-attenuated vaccines should be considered for 
neonates and infants born to mothers who have been 
exposed to ocrelizumab in utero. No B cell count data 
have been collected in neonates and infants exposed to 
ocrelizumab and the potential duration of B-cell deple-
tion in neonates and infants is unknown. 
Animal studies (embryo-fetal toxicity) do not indicate 
teratogenic effects. B-cell depletion in utero was de-
tected. Reproductive toxicity was observed in pre- and 
post-natal development studies.
Ocrelizumab should be avoided during pregnancy unless 
the potential benefit to the mother outweighs the poten-
tial risk to the foetus.

Women should be advised to 
discontinue breast-feeding 
during ocrelizumab therapy.

Teriflunomide 
[30, 31]

Recommend accelerated elimi-
nation to achieve <0.02 mg/L 
if pregnancy occurs/prior to 
stopping contraceptive use

Studies in animals have shown reproductive toxi-city.
Teriflunomide may cause serious birth defects when 
administered during pregnancy. Teriflunomide is contra-
indicated in pregnancy.

Teriflunomide is contraindicated 
during breast-feeding

0.0006% of the maternal dose of interferon beta-1a in breast 
milk. In addition, interferon beta-1a is poorly absorbed 
when taken orally, so it is not expected to get into the blood-
stream of a newborn when breastfeeding [38, 39]. Latest EU 
label permit to take interferon beta-1a during breastfeeding 
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Conclusions

Perceptions regarding pregnancy in women with MS 
and risks of DMD treatment are changing. Emerging data 
will continue to inform practical and evidence-based gui-
dance for pregnancy planning in MS. Having MS should not 
in itself limit family planning.

The possibility of pregnancy should be considered when 
prescribing DMDs to all women of childbearing age. It is 
important to provide a framework to discuss concerns re-
garding pregnancy and MS and to consider uncertainty 
about long-term disease activity.

Treatment with DMDs should not be delayed. First-line 
injectable treatments, such as glatiramer acetate and beta 
interferon, may be continued during pregnancy. In patients 
with high disease activity pulsed immune reconstitution 
therapy can be considered before pregnancy, which is not 
recommended for 4 months following alemtuzumab and 
for 6 months following treatment with cladribine. After this 
time-frame there are no contraindications.
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These days academician Eugen 
Gladun would have turned 85 years old. 
A man of a special moral cleanliness 
who worked selflessly, being demanding 
of himself and of his colleagues, always 
showing professional competence, 
erudition, and managerial skills.

Eugen Gladun was born on April 
27, 1936 in the village of Nesfoia, 
Cernauti region, in a family of teachers. 
After graduating from high school, he 
became a student at the State Institute 
of Medicine in Chisinau, and in 1959 he 
successfully graduated from the Faculty 
of General Medicine. Eugen Gladun 
started his activity as an obstetrician-
gynecologist at the district hospital of 
Briceni. In 1961 he was recommended 
for PhD studies at the Department of 
Obstetrics and Gynecology of Chisinau 
State Institute of Medicine. As a disciple 
of Professor A. Cocerghinschi, he defended his PhD thesis in 
medical sciences in 1964. He was later hired as an assistant, 
then a lecturer at the same Department of Obstetrics and 
Gynecology of CSIM. 

In 1984, Eugen Gladun completed his Doctor Habilitated 
dissertation in medical sciences, with a well-known Russian 
scientist from St. Petersburg as his consultant – Professor A. 
Slepyh, also a disciple of Professor A. Cocerghinschi.

As the chief of the department, Professor E. Gladun 
conducted substantial pedagogical and scientific activity, 
and was rightly the head of a new school of obstetricians-
gynecologists, which successfully combined the traditions 
of great forerunners with the new trends and directions of 
scientific research.

E. Gladun was the academic adviser of 26 PhD theses and 
8 Doctor Habilitated theses in medical sciences. He published 
7 monographs on the most important scientific directions 
of the specialty. More than 200 scientific publications, 70 
inventions and rationalization proposals have been developed 
by Professor E. Gladun. He organized scientific congresses 
and conferences and, in his turn, participated in many 
international congresses and symposia.

The scientific works of Professor E. Gladun and his 
disciples are known in the Moldovan scientific community 
and abroad. This led to his being elected a member of the 
International Association of Obstetrics and Gynecology and 
the European Association of Obstetrics and Gynecology.

Academician Eugen gladun – on the 85th anniversary
27.04.1936–30.05.2014

E. Gladun had also accomplished 
important organizational tasks. In a 
firm and uncompromising manner, 
Professor Gladun founded the Institute 
for Scientific Research in the Field of 
Maternal and Child Health (currently 
the Institute of Mother and Child), 
which he led with great skill for 15 years.

Following the legislative elections 
in the Republic of Moldova in 1998, 
Eugen Gladun was elected deputy in the 
Parliament of the Republic of Moldova, 
and later was appointed Minister of 
Health. In this position, he showed civic 
boldness and superior organizational 
talent. It was during this time that the 
healthcare system reforms began, thus 
preventing an imminent crisis. In 2000, 
E. Gladun was elected a corresponding 
member of the Academy of Sciences of 
Moldova.

In the period of 55 years of activity, he proved to be a 
scientist by vocation through his studies and a researcher 
with phenomenal intuition through his works, providing an 
excellent model for his successors in the field.

 For special merits in the medical and didactic activity, 
the academician was awarded the Emeritus title, being 
then designated as a laureate of the State Prize. Moreover, 
the scientist was decorated with Civic Merit medal, and the 
highest state distinction of the Republic of Moldova – Order 
of the Republic – was bestowed on him.  

A true activist for the reform and improvement of the 
obstetrical-gynecological service of the Republic of Moldova, 
Eugen Gladun was an illustrious scientist of local medicine, 
a generator of new ideas in medical practice and a leader 
in science who helped people better understand the role 
of knowledge and creativity in the evolution of society and 
civilization as a whole. 

Academician Eugen Gladun will remain in the hearts and 
memory of colleagues and disciples as an outstanding health 
professional with extensive clinical experience and a native 
talent to explain clearly while answering collaborators and 
students’ questions, which made him beloved by all who were 
around him. 

Emil Ceban, MD, PhD, Professor
Rector of Nicolae Testemitanu State University 
of Medicine and Pharmacy of the Republic of Moldova
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