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Introduction

ABSTRACT
Background: The lower limb constitutes a complex motor system consisting of interdependent components.
Any feet disorder may cause disturbances in the biomechanics of the entire lower limb and in consequence
can lead to joint degeneration and affect gait.
Methods: Participants were divided into two groups. The research group consisted of n = 60 patients with
hip osteoarthritis, aged 52-84 and the control group consisted of n = 32 individuals without hip osteoar-
thritis, aged 50-74. A dynamic pedobarographic analysis was conducted using a RSScan® International
Footscan system — a two-meter-long plantar pressure platform with an interface box. Upon completion of
the measurement, results were printed and foot deformity was assessed using: Wejsflog index, Clarke’s
angle, hallux Valgus ALFA angle, pronation-supination index.
Results: The research group had a significantly lower mean Wejsflog index compared to the control group
(2.32 vs 2.59). Results showed also that Hallux Valgus ALFA angle was significantly higher and Clarke’s
angle significantly lower in the research group when compared to the control group.
Conclusions: Foot deformities are significantly more common among patients with hip osteoarthritis. Fallen
medial longitudinal arch, fallen transverse arch and hallux valgus are factors to consider in prevention and
treatment of hip osteoarthritis.
Key words: hip osteoarthritis, feet deformities, pedobarography

Med Res J 2019; 4 (2): 67-71

it is of high intensity. It leads to increased catabolism in
the cartilage and thus its degeneration, i.e., collagen

Coxarthrosis is one of the most common diseases
of the locomotor system affecting the middle-aged and
the elderly with the onset most often occurring in the
fifth and sixth decade of life [1, 2]. Factors affecting the
course and the development of osteoarthritis (OA) can
be categorised into the following groups: mechanical,
genetic, metabolic, inflammatory and immunologic [3, 4].
Chondrocyte activity depends significantly on mechanical
stress [5]. Hip dysplasia is a primary example of mechan-
ically induced osteoarthritis. Yet, Perthes disease, slipped
capital femoral epiphysis, acetabular protrusion or fem-
oral head avascular necrosis also share the mechanical
origin of OA [6]. It should be stressed that physical activity
significantly contributes to the pathogenesis of OA when

network weakening, loss of proteoglycans and decrease
in cartilage rigidity and flexibility [7].

The lower limb constitutes a complex motor system
consisting of interdependent components, among
which the feet are of paramount importance, having
evolved in the course of phylogenesis to carry signifi-
cant weight. Any feet disorder may cause disturbances
in the biomechanics of the entire lower limb. The gait be-
comes anomalous and the joints operate in unsuitable
conditions. The resulting compensatory mechanisms
and suboptimal biomechanics accelerate the degen-
erative changes. Hence, it may be hypothesised that
a significantly higher incidence of feet deformities is to
be found in patients with hip osteoarthritis.

www.journals.viamedica.pl/medical_research_journal 67
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Table 1. Group characteristics

Control Group

Research Group

N SD N SD p < 0.05
Age 32.00 60.56 6.65 60.00 67.57 7.86 0.00254*
Weight [kg] 32.00 71.80 12.31 60.00 77.79 12.07 0.01956*
Height [cm] 32.00 164.75 8.29 60.00 164.20 717 0.34462
BMI [kg/m?] 32.00 26.42 3.97 60.00 28.80 422 0.00062*

Subject, materials and methods

The research was conducted in 2014-2015 in the
Physical Effort and Sports Genetics Laboratory at
Gdansk University of Physical Education and Sport.
This research did not receive any specific grant from
funding agencies in the public, commercial, or not-for-
profit sectors.

Participants were divided into two groups. The
research group consisted of n = 60 patients with hip
osteoarthritis, aged 52-84 (mean 67,57, SD 7,86) and
the control group consisted of n = 32 individuals without
hip osteoarthritis, aged 50-74(mean 60,56, SD 6,65).
Table 1 presents sample characteristics.

A dynamic pedobarographic analysis was conduct-
ed using a RSScan® International Footscan system
— a two-meter-long plantar pressure platform with an
interface box. The system consists of 16,384 sensors
and has a scanning rate of 500Hz. The participants
were asked to walk barefoot across the platform. Owing
to a runway attached to the platform, the participants
were not aware of the exact moment of measurement.
The measurement was considered valid when both feet
were placed on the platform and their scan appeared
on the screen.

Patients selection procedure

Patients were chosen after clinical examina-
tion and hip X-Ray conducted by the main doctor.
Subsequently, they were selected by inclusion
and exclusion criteria. All patients also signed an
informed consent form. Research inclusion criteria
involved: diagnosed unilateral hip osteoarthritis, age
50-85 and consent for research. Research exclusion
criteria were: diagnosed bilateral hip osteoarthritis,
rheumatoid arthritis, osteoarthritic changes in the
joints of the knee, ankle or foot, any pain reported
in the joint of the knee, ankle or foot, past joint re-
placement or other surgical interventions in the lower
limb, changed anatomy of the lower limb (i.e.varus
and valgus knee deformities), mobility aid, deep
vein thrombosis, acute radiculopathy and lower limb
length discrepancy > 1 cm.

Figure 1. Definition of Wejsflog Index [22]

Determination of used angles

Upon completion of the measurement, results were

printed and foot deformity was assessed using:

1. Wejsflog index,

2. Clarke’s angle,

3. Hallux Valgus ALFA angle,

4. Pronation-supination index (calculated by the soft-
ware).

The parameters were calculated for both feet only
for the control group. The research group was recording
the side affected by hip OA.

To calculate Wejsflog index, the length (the AB line)
and width of the foot (the CD line) were measured, as
shown in Figure 1. Subsequently, the length-to-width
ratio (normally, 3:1) was calculated [8, 9].

The cut-off value for a normal foot arch was defined
as > 2.56. A Wejsflog index < 2.55 indicates a fallen
arch.

Clarke’s angle is defined at the intersecting tangents
to points CS and gQ, as shown in Figure 2.

Based on the angle value, the following categories
were defined:

1. <30° — pes planus

2. 31-41°—low arch

3. 42-54° — normal arch
4. >55°— high arch [10].

68 www.journals.viamedica.pl/medical_research_journal
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Figure 2. Definition of Clarke’s Angle [22]

To assess hallux valgus, the angle between inter-
secting tangent to the medial foot outline and the tan-
gent running through points C (the medial end of the
foot width) and E (medial toe outline) was measured, as
shown in Figure 3. It was assumed that the 0-9° angle
indicates a normal position.

External rotation angle for the stance phase was
also calculated.

Statistical analysis

Shapiro-Wilk test was used for data distribution,
and non-parametric U-Mann Whitney test was used for
comparing means in independent samples.

In order to increase reliability, the median and
quartile deviation Q were calculated. In this way,
extreme values that could bias the results were elim-
inated. Quartile deviation is one-half the difference
between the first and the third quartiles, that is 25%
and 75% of results sorted in the ascending order [11].

Significance level (accepted probability level of
making a type | error) was set at « = 0,05.

Figure 3. Definition of Hallux Valgus ALFA Angle [22]

Results

U-Mann Whitney test has shown a statistically
significant difference between the research group and
the control group for Wejsflog index, Clarke’s angle and
Hallux Valgus ALFA angle.

The research group had a significantly lower
mean Wejsflog index compared to the control group
(2.32 vs. 2.59). The index was falling together with the
fall of the transverse arch of the foot.

Hallux Valgus ALFA angle was significantly higher
in the research group (mean at 13.87°) when com-
pared to the control group (mean at 8.85°). Significant
differences between groups were found in the Clarke’s
angle, which is used to assess the longitudinal arch.
The control group had a mean angle of 52°, which falls
into the normal range. The research group, in turn, had
a mean angle of 39° indicative of low longitudinal arch.

External rotation (eversion) angle during the stance
phase was also significantly different between the two
groups. The research group had an eversion mean of
19.49° compared to half that angle (10.16°) in the control
group. The results are shown in Table 2.

Table 2. Comparison of Wejsflog Index, Clarke’s Angle, Hallux Valgus ALFA Angle and External Rotation Range

between control and research groups

Control Group

Research Group

Q Q p < 0.05
Wejsflog Index 2.59 2.6 0.20 2.32 2.30 0.16 0.0000*
Clarke Angle [] 52.23 52.00 6.375 39.00 35.00 11.00 0.0000*
Hallux Valgus ALFA Angle [°] 8.85 7.50 7.50 13.87 10.00 7.50 0.0306*
External Rotation Range [°] 10.16 11.46 3.8325 19.49 18.375 5.8 0.0000*

www.journals.viamedica.pl/medical_research_journal 69



MEDICAL RESEARCH JOURNAL 2019, vol. 4, no. 2

Discussion

Data collected in multiple studies show that as many
as 80% of the adult population may suffer from foot dis-
orders, which are often diagnosed already in childhood.
Foot or toes disorder erodes the lower limb activity and
function. Abnormalities in the structure or biomechanics
trigger changes of function up to the kinetic chain of the
lower limb and the axial skeleton. Shifts in the stance
pattern changed the centre of gravity and deviated gait
pattern leads to OA changes that are secondary to such
non-physiological wear and tear process [12].

Pes planus is one of the most common postural
deformities affecting the motor system often with posi-
tive feedback that leads to further anatomic changes in
the foot, i.e. pes valgus, excessive foot pronation and
abduction of the forefoot. Pathomorphological chang-
es, such as pathology of connective tissue or Achilles
tendon shortening may also occur [13, 14].

According to Dziak, pathologies of the knee and the
hip may stem from changes of the foot that occurred in
childhood and went unnoticed [15].

A noteworthy contribution to the subject was the
research conducted by Rongies et al. investigating the
incidence of pes planus in relation to coxarthrosis and
gonarthrosis. A total of 76 patients were divided into
3 groups: A — patients with gonarthrosis, B — patients
with coxarthrosis and the control group. Based on the
results, it was found that pes planus and low longitudinal
arch were significantly more common in participants
with coxarthrosis and gonarthrosis when compared to
the control group. Mean Clarke’s angle in group B was
32° [16]. These findings correspond with our results
since the Clarke’s angle in our research group was
39°. Both values fall into the category of low foot arch
(between 31° and 41°) [16].

Rzaniak et al. conducted research that lays the
further ground for the coexistence of a fallen longitu-
dinal arch with OA of the knee or the hip. The authors
compared 27 patients with coxarthrosis with 27 healthy
controls. Clarke’s angle was measured for all partici-
pants. The study concluded that patients with coxarthro-
sis had a significantly lower Clarke’s angle compared to
the control group [17], which is in line with our findings.

Lorkowski points out that primary coxarthrosis must
be a result of some specific mechanical factors. He points
that a fallen longitudinal arch causes increased the con-
tact area between the foot and the ground, which affects
the distribution of loading forces in the joints above. Thus,
according to Lorkowski, such altered mechanics in the
transfer of weight from the proximal joints, via the feet,
towards the ground, may lead to arthrosis [18].

Similarly, von Grabowski found that accelerated
wear of the knee joint stems from inborn or acquired
lower limb axis deviation [19].

Research also confirms observations made by
Cavanagh who believes changes in the height of the
foot arch determine the posture, which may contribute
to the development of locomotor pathology. Cavanagh
argues that normal foot anatomy is indispensable for
proper locomotion. Therefore, neglecting fallen arches
in childhood results in the development of deformities
in adulthood. Cavanagh stresses that even the small-
est deformity may trigger changes in the locomotor
system, while abnormalities in the longitudinal arch
have the most far-reaching consequences in the bio-
mechanics chain of the leg. This, in turn, may cause
abnormalities of the stance, gait, development of
arthrosis and pain, even in distant joints such as the
vertebral column [12].

Evidence for the extended impact of a foot fallen
arch on the locomotor system has been provided by
Skura et al. in their study consisting of 370 women and
514 men sampled randomly. The results have shown
that a fallen arch coincides not only with coxarthrosis
and gonarthrosis but also with disorders of the ankle
joints, sacroiliac joints and the lumbar spine [20].

In our study, we have used Wejsflog index to assess
the degree of the transverse arch of the foot for both
groups. Statistical analysis has shown a significant dif-
ference in Wejsflog index between the research group
(2.32) and the control group (2.59).

Wantabe et al. stress that fallen arch is a complex
of deformities such as low longitudinal arch, pes val-
gus and abduction of the forefoot. Authors also note
that tibialis posterior dysfunction is a common cause
of acquired pes planus, which remains flexible up to
stage Il of dysfunction when the deformity is passively
correctable. Such findings have been widely discussed
in the literature in the past 20 years [21].

A fallen transverse arch may often be associated
with hallux valgus. In this study, we have observed
a significant difference in the mean Hallux Valgus ALFA
angle between the research group (13.87°) and the
control group (8.85°).

Conclusions

1. Foot deformities are significantly more common
among patients with hip osteoarthritis.

2. Fallen medial longitudinal arch, fallen transverse
arch and hallux valgus are factors to consider in
prevention and treatment of hip osteoarthritis.
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Introduction

ABSTRACT
CYP450-dependent interactions and toxicological consequences of hypoglycemic and antihypertensive
drugs used in treatment of children with metabolic syndrome (MS) remained unclear. Our aim was to carry
out a complex estimation of metabolic syndrome and losartan mediated changes in CYP3A, CYP2C, CYP2E1
mRNA expression, corresponding marker enzymes activities, liver antioxidant system and lipid peroxidation
parameters of adult and pubertal rats. Wistar albino male rats of two age categories (young animals of 21
days age (50-70 g) and adults (160-180 g) were divided into 6 groups (6 animals in each): 1 — Control 1
(intact young rats); 2 — Control 2 (intact adult rats); 3 —young rats with MS; 4 — adult rats with MS; 5 — young
rats with MS+losartan; 6 — adult rats with MS+ losartan. The metabolic syndrome model was induced
by full replacement of drinking water with 20% fructose solution (200 g/l). After 60 days of MS modeling,
investigation of rat liver CYP3A, CYP2C, CYP2E1 mRNA expression, their marker enzymes activities, lipid
peroxidation parameters were carried out. Losartan administration caused increase of CYP3A, CYP2C
and CYP2E1 mRNA expression rates in both age groups. Marker enzymes, glutathione transferase and
reductase rates were normalized only in adult rats. In group of pubertal animals losartan administration led
to CYP3A and CYP2C marker enzymes activities normalization. Liver reduced glutathione contents remained
decreased in both age groups. Thus, losartan demonstrates some age-dependent effectiveness towards
normalization of CYP450 isoforms expression rates, p-nitrophenol hydroxylase, erythromycin-N-demethylase
and diclofenac hydroxylase activities, but not glutathione system and lipid peroxidation rates.
Key words: metabolic syndrome, losartan, CYP450, pubertal, rats
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this case, it is possible to identify possible additional
modifying factors for drugs biotransformation with this

Metabolic syndrome (MS) belongs to pathological
states that could affect CYP450 activity. It is modern
medicine’s actual problem caused by an unhealthy
lifestyle. Last decades MS is increasingly spreading
among children and adolescents [1]. An emerging
epidemic of pediatric hypertension is paralleled an
increasing prevalence of childhood obesity. Elevated
blood pressure during childhood and adolescence is
associated with end-organ damage [1].

Already available clinical data highlight that pediatric
drug dosing, safety and efficacy cannot simply be
extrapolated from adult clinical trials [1]. Particularly in-
teresting is the study of the joint effect of metabolic syn-
drome and drugs designed to correct its symptoms. In

pathology. Unfortunately, the information dedicated to
this issue is extremely limited [2, 3]. There are no data
on CYP450-dependent interactions of hypoglycemic
and antihypertensive drugs used in the treatment of MS
in children and adolescents and no detailed analysis of
their use toxicological consequences. Our preliminary
results indicate the presence of certain dependencies
of CYP3A, CYP2C and CYP2E1 levels on age at MS [4].

Losartan was the first among angiotensin receptor
blockers approved for pediatric hypertension by the
United States FDA in 2004 following completion of the
required clinical trials [1]. According to data obtained
in vitro losartan is metabolized mainly via CYP3A and
CYP2C isoforms of CYP450 [5, 6]. But there are no
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data on its effects on CYP450 isoforms in children and
adolescents with MS.

The aim of this work was to study the joint ef-
fects of MS and losartan on hepatic CYP3A, CYP2C,
CYP2E1 mRNA expression, their marker enzymes, liver
antioxidant system and lipid peroxidation of adult and
pubertal rats with MS.

Materials and methods

A total of 36 Wistar albino male rats of two age cat-
egories (young animals of 21 days age (50-70g) and
adults (160-180q)) were used in the study. They were
kept under a controlled temperature (from 22 °C to
24 °C), relative humidity of 40 % to 70 %, lighting (12 h
light-dark cycle), and on a standard pellet feed diet
(“Phoenix” Ltd., Ukraine). The study was performed in
accordance with the recommendations of the European
Convention for the Protection of Vertebrate Animals
used for Experimental and other Scientific Purposes
and approved by the Institutional Animal Care and Use
Committee. The model of metabolic syndrome was
reproduced according to the protocol of Abdulla et al.
[7]. Young and adult animals were divided into 6 groups
(6 animals in each group): 1 — Control 1 (intact young
rats), 2 — Control 2 (intact adults), 3 — MS3 (young rats
with MS), 4 — MS4 (adult rats with MS), 5 — MS3+lo-
sartan (young rats with MS and losartan (4,43 mg/kg
of body weight, per os, 60 days)), 6 — MS4+ losartan
(adult rats with MS and losartan treatment). MS was
induced by full replacement of drinking water with 20%
fructose solution (200g/l).

Crystalline D-fructose > 99% (Khimlaborreactiv,
Ukraine, series 072000897834, batch XW 130105) was
used in experiments. 20% fructose was prepared daily
and given every day for two months ad libitum. In our ex-
periments, losartan (potassium losartan, manufactured
by LLC “KUSUM PHARM”, Sumy, Ukraine) was used.

After 60 days of 20%, fructose solution consumption
and losartan treatment rats were sacrificed under mild
ether anaesthesia by decapitation.

Post mitochondrial and microsomal fractions of
livers were obtained by the method of Kamath et al.
[8], and aliquots were kept frozen at -70°C until needed.

We investigated changes of rat orthologs of hu-
man cytochromes P-450: CYP2E1, CYP3A2 instead
of CYP3A4 [9] and CYP2C283 instead of CYP2C9 and
CYP2C19 [10]. p-Nitrophenol (PNP) hydroxylase
activity (a selective enzyme marker for CYP2E1) was
determined in a microsomal fraction of liver accord-
ing to the method of Koop et al. [11]. Erythromycin
N-demethylase activity (a selective enzyme marker for
CYP3A) was determined in liver microsomal fraction
according to the method of Wang et al. [12], diclofenac
hydroxylase activity (a selective enzyme marker for

CYP2C) — according to the method of Necrasova et
al. [13]. Glutathione-S-transferase activity was deter-
mined in liver post mitochondrial fraction according to
the method of Habig et al. [14], glutathione reductase
activity - in microsomes in accordance with ,Current
Protocols in Toxicology” [15], reduced glutathione
and proteins SH-groups contents — in liver homog-
enates by method of Sedlak with Ellman’s reagent
[16]. Protein contents were determined with Total
Protein Kit, Micro Lowry, Onishi & Barr Modification
(Sigma-Aldrich, Ink., USA).

The rats’ livers were used for investigation of cy-
tochrome P-450 isoforms mRNA expression rates by
method of reversed transcriptase polymerase chain
reaction (rPCR). Isolation of total mRNA was carried
out with TRI-Reagent (Sigma, USA). Synthesis of
cDNA was carried out with reagents and protocol of
Fermentas (Germany). rPCR reaction mixture con-
tents, specific primers for CYP2E1 gene amplification
(forward 5’-CTTCGGGCCAGTGTTCAC-3’ and reverse
5’- CCCATATCTCAGAGTTGTGC-3’), as well as amplifi-
cation protocol were chosen according to Lankford et al.
[17]. rPCR reaction mixture, amplification protocol and
following specific primers — forward 5-TACTACAAGG-
GCTTAGGGAG-3’ andreverse 5- CTTGCCTGTCTCCG-
CCTCTT-3 were used for CYP3A2 gene amplification
according to Jager et al. [9]. rPCR reaction mixture,
amplification protocol and following specific primers
— forward 5’-GATGCTGTCTTCCGTCATGC-3’ and
reverse 5’- GTAATAGGCTTGATGTCAAG-3’ were used
for CYP2C23 gene amplification according to Imaoka et
al. [10]. rPCR with primers of g-actin (sense 5-GCTC-
GTCGTCGACAACGGCTC-3 and antisense 5'-CAAA-
CATGAT CTGGGTCATCTTCT-3’) was carried out for
internal control. All primers were synthesized by «Me-
tabion» (Germany). Thermocycler MyCycler (BioRaD,
USA) was used for amplification. Electrophoresis of PCR
products (CYP2E1-744 b.p., CYP2C23-252 b.p., CY-
P3A2 — 349 b.p. and g-actin-353 b.p.) was carried out
in 2% agarose gels (80 V; 1.5 h). After electrophoresis
gels were stained with ethidium bromide and visualized
under a UV transilluminator (BIORAD, USA). Electro-
phoresis data analysis was carried out with Quantity
One Software (USA).

The levels of lipid peroxidation (LPO) in liver micro-
somes were investigated as the rates of NADPH-depen-
dent thiobarbituric acid reactive substances (TBARS)
formation [18].

Results

CYP2E1 mRNA expression comparative study in the
livers of pubertal and adult rats with MS and losartan
administration demonstrated pronounced changes at
both age groups of rats (Fig. 1).
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Figure 1. CYP2E1 mRNA content in the liver of pubertal and adult rats with MS and losartan administration: A, C
— representative electrophoregrams of CYP2E1 (744 b.p) and reference-gene g-actin (353 b.p.) RT-PCR products; B,
D — average rate of CYP2E1 mRNA expression in the liver (n = 6, Mr - DNA marker, signal intensity of g-actin was taken
as 100%); *P < 0.05 in comparison with control; **P < 0.05 in comparison with MS

CYP2E1 mRNA expression was increased at a group
of pubertal animals with MS (1.8 folds compared with
the control) and the group of pubertal animals with
MS and losartan administration (more than 2.0 folds
compared with the control). Losartan, administered to
adult animals with MS, resulted in 2-2.5 folds increase
in expression of the CYP2E1 gene.

MS caused statistically significant growth of
CYP3A2 mRNA expression at a group of pubertal ani-
mals (Fig. 2). Changes of CYP3A2 gene expression in
adult animals with MS were not significantly different
from control. Results on CYP3A2 mRNA expression
investigation in the livers of pubertal and adult rats with
MS and losartan administration demonstrated more
pronounced changes at groups of young rats. Losartan,
administered to pubertal animals with MS, increased the
level of CYP3A2 mRNA expression. In adult animals,
losartan did not cause statistically significant changes
in the level of CYP3A2 mRNA expression.

In the case of CYP2C23, we detected a reduction
of mRNA expression levels in livers of both age groups
with MS as compared with controls: pubertal animals
-1.4 folds, adults — 1.6 folds (Fig. 3). Losartan adminis-
tration allowed normalizing CYP2C23 mRNA expression
rates only in the group of pubertal animals. In the group
of adult animals, such losartan effect was absent.

We investigated the activity of PNP-hydroxylase in
liver microsomes of adult and pubertal rats with MS and
losartan administration. Statistically significant growth
of PNP- hydroxylase activity with MS was detected
both at pubertal (1.6 fold) and adult (1.38 fold) animals
groups (Tab. 1).

Study of pubertal rats’ microsomal PNP-hydroxylase
activity with MS and losartan administration also gener-
ally matched data on CYP2E1 gene expression. In this
group rate of PNP-hydroxylase activity was increased
by 1.7 fold as compared with the control. Changes in
PNP-hydroxylase activity in the liver microsomal fraction
of adult animals with MS and losartal administration
were opposite: normalization to the control levels.

The investigation of erythromycin-N-demethylase
activity showed MS opposite (by nature) effects in
groups of pubertal (3 fold reduction) and adult animals
(46% increase). But losartan administration caused
normalization of erythromycin-N-demethylase activities
with MS irrespective of age.

Investigation of diclofenac-hydroxylase activity rates
(Tab. 1) demonstrated its reduction with MS in rats of
both age groups (more pronounced in adults). As in the
case of erythromycin-N-demethylase losartan adminis-
tration led to normalization of diclofenac-hydroxylase
activity rate in both age groups.
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Figure 2. CYP3A2 mRNA content in the liver of pubertal and adult rats with MS and losartan administration:
A, C — representative electrophoregrams of CYP3A2 (349 b.p) and reference-gene g-actin (353 b.p.) RT-PCR products;
B, D —average rate of CYP3A2 mRNA expression in liver (n = 6, Mr— DNA marker, signal intensity of g-actin was taken as 100%)
*P < 0.05 in comparison with control
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Figure 3. CYP2C23 mRNA content in the liver of pubertal and adult rats with MS and losartan administration: A, C
— representative electrophoregrams of CYP2C23 (252 b.p) and reference-gene b-actin (353 b.p.) RT-PCR products; B,
D — average rate of CYP2C23 mRNA expression in liver (n = 6, Mr — DNA marker, signal intensity of g-actin was taken as
100%); *P < 0.05 in comparison with control; **P < 0.05 in comparison with MS

www.journals.viamedica.pl/medical_research_journal

75



MEDICAL RESEARCH JOURNAL 2019, vol. 4, no. 2

Table 1. Activities of PNP-hydroxylase, erythromycin-N-demethylase and diclofenac hydroxylase in liver microsomal fraction of

pubertal and adult rats (M = SEM, n = 6)

Groups Activity of PNP- hydroxylase, Activity of erythromycin-N- Activity of diclofenac
nmolesxmin-! x mg of demethylase, nmoles x min-! hydroxylase, nmoles x min-!
protein- % mg of protein™! x mg of protein-!

Control 1 0.46 = 0.021 0.96 = 0.17 552.0 = 19.1

MS3 0.74%= 0.051* 0.32 = 0.09* 380.2 = 13.8*

MS3 + losartan 0,77 = 0,065 * 1,04 = 0,38 568,8 = 161,0

Control 2 0.45 = 0.018 0.22 + 0.02 403.6 = 14.8

MS4 0.62 + 0.055** 0.32 = 0.03** 140.8 £ 14.3**

MS4 + losartan 0,44 = 0,040 0,20 = 0,02 576,7 + 93,5*

*P < 0.05 in comparison with control 1; **P < 0.05 in comparison with control 2; # P < 0.05 in comparison with MS4

Table 2. Contents of reduced glutathione and glutathione transferase and reductase activities in liver of pubertal and

adult rats with MS (M = SEM, n = 6)

Groups Activity of glutathione Activity of glutathione Contents of glutathione,
reductase, nmoles xmin-! transferase, umoles xmin-1 umoles x g of tissue!
X mg of protein-! x mg of protein-

Control 1 109.8 = 4.6 1.35 = 0.09 2.28 £ 0.33

MS3 89.4+£59* 1.08 = 0.05 * 1.30 + 0.15*

MS3 + losartan 88,6 +6,4* 1,04 = 0,080 * 1,25 = 0,11*
Control 2 115.0 £ 5.5 1.25 = 0.09 2.58 + 0.27

MS4 114.0 £ 5.0 1.12 = 0.06 1.48 = 0.18**

MS4 + losartan 110,8 + 4,2 1,04 = 0,059 1,80 = 0,18**

*P < 0.05 in comparison with control 1; **P < 0.05 in comparison with control 2

In our experiments, glutathione-S-reductase
(-18.5%), glutathione transferase (-20%) activities and
reduced glutathione contents (-43%) were significantly
decreased in pubertal rats with MS (Tab. 2). Losartan
administration also caused a profound decrease in lev-
els of glutathione-S-reductase, glutathione transferase
and glutathione contents. In adults losartan administra-
tion with MS led only to glutathione contents decrease.

Simultaneously with changes in glutathione metab-
olism, LPO processes in rats liver cells were intensified
(Tab. 3). This was indicated by the increased rates of
NADPH-dependent thiobarbituric acid reactive sub-
stances production both in groups with MS and losartan
administration with MS irrespective of age.

Discussion

It is absolutely obvious that to increase therapy’s
efficiency and safety it is necessary to have accurate
CYP450 isoforms profile information in each individual
case. It allows to establish the potential interaction of
drugs, including competition for specific isoforms, the
individual variability associated with high polymorphism

of these isoforms, and different isoenzymes possible
induction. Some of the pathologies including MS,
obesity and diabetes could additionally modify
profiles of CYP450 isoforms thus changing drugs ef-
fects. Unfortunately, such data are limited to several
studies in adults, and specifics of metabolic processes
in children and adolescents are generally not taken into
account by researchers and clinicians [2, 3]. In view
of the above, we have identified expression profiles of
three isozyme CYP450 in the liver of pubertal rats and
adult animals with MS and losartan administration.
Our results on the enhancement of CYP2E1 gene
expression with MS are in agreement with other authors
data, which showed an increase in CYP2E1 activity in
laboratory animals with obesity, which is one of the
main constituents of MS [19, 20]. Administration of
losartan to pubertal and adult rats with MS did not
lead to normalization of the CYP2E1 expression level
in the liver. Regarding the p-nitrophenol hydroxylase
(CYP2E1 marker enzyme), its activity increased in the
group of pubertal rats both with MS and losartan ad-
ministration with MS. This is consistent with the above
findings of the CYP2E1 gene expression study. Howev-
er, we have not registered changes in the p-nitrophenol
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Table 3. NADPH-dependent LPO in rat liver microsomal fractions with MS and losartan administration (M = SEM; n = 6;)

Groups NADPH-dependent LPO, nmoles xmin! x mg of protein-!
Pubertal rats Adult rats

Control 0,078 + 0,007 0,105 + 0,02

Metabolic syndrome 0,170 = 0,04* 0,167 = 0,02*

Metabolic syndrome +losartan

0,133 + 0,016*

0,164 + 0,015*

*P < 0.05 in comparison with control

hydroxylase activity in the microsomal fraction of adult
rat liver. In this case, CYP2E1 expression intensification
was not accompanied by the stimulation of the corre-
sponding enzyme activity, as noted by other research-
ers in relation to various isoforms of CYP450 [21, 22].
Such age-dependent differences in losartan effects
with MS might be due to changes in number, affinity,
density, and/or subtypes of angiotensin | and Il recep-
tors [23-25].

The metabolism of losartan in the liver of rats also
involves CYP2C and CYP3A isoforms [26-28]. The
MS greatly affects the expression of the CYP3A2 gene
(CYP3A4 orthologue) in the liver of pubertal rats,
increasing its level by 30% compared with the control
group. Regarding the erythromycin-N-demethylase
(CYP3A2 marker enzyme), its activity decreased in
the group of pubertal rats with MS. Interestingly, other
authors also showed a decrease in the clearance of
CYP3A4 cytochrome substrates in obese patients
compared to normal [21]. It could be evidence of this
isoenzyme’s activity decrease with this pathology. In our
opinion, synchronous loss of CYP3A4 activity and its
gene expression increasing might be in this case due to
post-translational glycosylation. This process includes,
besides the modification of enzyme’s activity, changes
of its localization in certain cellular compartments and
start of proteasomal degradation processes [29]. Our
assumption is confirmed by the data of enzymatic
kinetics study of non-glycosylated and glycosylated
isomyforms of CYP450 aromatase [30].

Losartan increased the expression level of CY-
P3A2 mRNA in pubertal rats, but the erythromycin-N-de-
methylase activity remained at the control level. This, ob-
viously, could be explained by the complex interrelations
of this drug simultaneous actions as a substrate and an
inducer on the erythromycin-N-demethylase [31, 32].
Losartan affinity to CYP3A2 could be also changed with
MS [33]. In adult rats with MS, administration of losartan
resulted in the maintenance of both CYP3A2 expression
and enzymatic activity at the control levels.

We demonstrated the reduced expression of CY-
P2C23 mRNA (ortholog CYP2C9 and CYP2C19) in the
liver of pubertal rats with MS compared to controls. This
can be entirely expected taking into account the partic-
ular sensitivity of CYP1A2, CYP2C19, and CYP3A4 iso-

forms expression regulatory systems with liver patho-
logical changes [34]. Although it should be noted that
their activity may vary selectively, depending on the type
of pathology [34]. Losartan administration under these
conditions led to the normalization of this indicator:
expression of the CYP2C23 gene in the liver of pubertal
rats was at the same level as in the control group. The
activity of diclofenac hydroxylase (CYP2C23 marker
enzyme) also remained at the control level. Losartan,
administered to adult rats, revealed increased both the
level of CYP2C mRNA expression and the activity of
diclofenac hydroxylase.

It should be noted (summarizing the results of
CYP450 isoforms expression study), that significant
variability in the expression rates of CYP3A and CYP2C
genes is present in pubertal rats compared with adults
with MS. Also, must be stressed the fact that losartan,
administered to adult and pubertal rats, has different
effects on CYP3A and CYP2C mRNA expressions regu-
lation. While this drug did not correct CYP2C expression
rate in the liver of adult rats with MS, it provided this
indicator normalization in pubertal rats. Similarly, with
respect to CYP3A, losartan had a much stronger effect
on gene expression in pubertal rats.

Among profound changes in CYP450 isoforms
expression rates, treated pathological processes,
additionally, could significantly change rates of other
biotransformation processes, which play the important
role on drugs effects realization [19]. During the drugs
biotransformation, not only biologically active and
inactive metabolites are produced, but also cytotoxic
reactive intermediates may appear [19]. The reactive
metabolites formed as a result of the metabolism in the
first phase of detoxification can be neutralized through
reactions of the second phase, most a significant of
which is the conjugation with the glutathione with the
participation of S-transferase. In previous experiments,
we showed that with metabolic syndrome at the same
time as changes in certain cytochrome P-450 isoforms
expression levels, deviations in the functioning of the
glutathione system occur [4]. They differed significantly
depending on the age of the experimental animals and
were more profound in pubertal rats with MS.

Modulations of CYP450 system caused by MS and
losartan administration are accompanied by the reduc-
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tion of antioxidant protection, which creates conditions
for oxidative stress development. Our previous investi-
gations of MS age-dependent effects showed more pro-
found changes in reduced glutathione contents, as well
as glutathione-S-transferase and reductase activities at
pubertal animals, while at adults — only glutathione
contents decreased [4]. Losartan administration didn’t
cause any normalizing effects on glutathione-system
at both age groups. But in groups of pubertal animals
negative effects of MS and losartan administration on
glutathione-S-transferase and glutathione reductase
were more pronounced. Our data on glutathione sys-
tem changes are in accordance with other authors’
results obtained in experiments in vivo [35-37].

The analysis of our own data and other authors’
results allows suggesting that the antioxidant and
anti-inflammatory effect of losartan in liver tissues [37]
obviously is realized by the cytokine-mediated mech-
anism without involving glutathione system.

MS (according to our previous data) caused oxida-
tive stress and stimulated lipid peroxidation [4]. These
processes play important roles in MS development [38].
Losartan administration weakly suppresses levels of
MS-induced lipid peroxidation. More pronounced this
effect was in a group of pubertal animals. Our results
are consistent with other researchers data [39]. These
results could be an additional confirmation of our above-
mentioned suppositions on mechanisms of losartan
antioxidant and anti-inflammatory effects in liver tissues.

Conclusion

Thus, losartan effectiveness towards normalization
of CYP450 isoforms expression rates, p-nitrophenol hy-
droxylase, erythromycin-N-demethylase and diclofenac
hydroxylase activities (but not glutathione system and
lipid peroxidation rates) depends on the age of exper-
imental animals. The lack of information on the age
characteristics of losartan effects on the CYP450 and
glutathione systems states with MS makes this data
particularly important. The obtained results are another
confirmation of the need to optimize and individualize
MS therapy, taking into account the age of the patient.
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ABSTRACT

Background: Preterm birth is an alarming cause of complication in pregnancy that leads to an immense
burden for imitation of children to their householders and health care providers. The present study was to
find out the functional relationship of preterm birth (PTB) and its study parameters at the Krishna Hospital
and Medical Research Centre Karad, Maharashtra from 2016-17. In SPSS (20.0), IBM, INDIA, multiple
regression method was used to analyze the results.

Methods: This was cross-sectional study done at rural tertiary care hospital, Karad. The examination was
done in the ob-gyn. ward and various details were collected in the form of the questionnaire at present
that ward with support of oral discussion of that patient.

Results: Age and many more demographic variables were significantly associated with its fetal outcome of
preterm birth. Also, it seems that pregnancy-induced hypertension, placenta diameter; numbers of meals,
delivery mode, and those reasons were effective measures of risk factors of assessment of preterm birth.
Conclusions: All the variables analyzed in this study were the part of the determinants of PTB needs
to check time to time during the period of pregnancy. Heath care providers still need to take efforts for
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Introduction

PTB is the theory of gestational weeks. The early
interruption of the course of pregnancy can lead to
structural and anatomic changes of the central nervous
system. It is more likely measured into various determi-
nants like mortality and morbidity of neonates: mild, very
pre-term and extremely childhood disability and remains
one of the most serious problems in obstetrics [1-3]
Approximately in developing countries have > 90% of
the world’s PTBs, of which 60% are in South Asian and
African countries, and 12.3% of PTBs are from sub-Sa-
haran African countries [4]. 1.2 million PTBs occur per
year in developed countries, and among these more
than half a million deliveries take place in the US [5].

PTB is the second-leading cause of mortality in chil-
dren aged < 5 years, after pneumonia. Complications

pregnancy-induced hypertension, placenta diameter.
Key words: fetal outcome, preterm delivery, preterm risk, PTB.

Med Res J 2019; 4 (2): 80-84

of PTBs are the largest cause of neonatal deaths. Glob-
ally, more than 3.1 million neonatal deaths occur every
year, and about 35% of deaths are due to prematurity
of newborns [6]. in developing countries, about 99% of
immature babies death within the early days of life [7].
Moreover, more than 3 million annual neonatal deaths
are directly related to stillbirth and PTB. In addition to
this mortality, PTB is also associated with long term
disabilities in surviving neonates [8].

Since, the last twenty years despite major preventive
efforts, the incidence of PTB has remained constant
at about 5-10% of live births in most countries [9-11].
Approximately 12.7% of births are preterm and 2% are
less than 32 weeks. It is estimated that 70 to 80% of
PTBs occur spontaneously. The remaining 20 to 30%
of PTBs are due to intervention for maternal or fetal
problems [12, 13].
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Aim and objectives

— To assess the risk factors of preterm singleton birth
— To assess the fetal outcome of preterm singleton
birth

Material and methods

Methodology of research indicates the general
pattern for organizing the procedure for the empirical
study of obtaining valid and reliable data for the problem
under investigation.

Sources of data: Mothers who are delivered (before
37 weeks of gestation) at maternity wards of Krishna
Hospital, Karad.

Research Approach: In view of the nature of the
statement of a problem for the study, the descriptive
approach will be appropriate for the study.

Research design: The cross-sectional study design
was used for the present study.

Variables of the study: In this study, the variables
were a risk factor of preterm birth. Such as Age, so-
cioeconomic category, type of diet, previous history
of preterm delivery, height, weight before delivery,
the pre-pregnancy weight of the mother, Body mass
index, no of antenatal checkup visit, Drug used during
pregnancy, Antenatal morbidity, Gestational age etc.

Research setting: The study was conducted at the
maternity ward of Krishna Hospital, Karad District Satara.

Population: Population was the entire aggregation
of cases in which a researcher is interested. In the
present study, the population comprises mothers who
are delivered before 37 weeks of gestation in maternity
wards of Krishna Hospital, Karad.

Sample: A sample was a portion of the entire popula-
tion that represents a subset of the entire population ele-
ments. For present study samples were mothers delivered
before 37 weeks of gestation in maternity wards of Krishna
Hospital, Karad available at the time of data collection.

Sample size: According to antenatal check-ups
observed in preterm and term deliveries

(SD,2+8D,?) (Z,. */2+Z, B)?
Xy Xy)?
(4.12243.89?) (1.96+0.84)2
(6.9-8.5)2

99

So, here | considered 100 preterm deliveries were
included in the present study.
Inclusion criteria:

— The mothers delivered before 37 weeks of gesta-
tions and admitted in the maternity ward of Krishna
Hospital, Karad.

— Those who were willing to participate during the
period of data collection.

Exclusion criteria:

— Mothers admitted for other obstetrical conditions
except for delivery.

— Mothers who were in critical condition (developed
complications) after delivery.

Methods of data collection

Sampling Technique: Randomization sampling
technique was used for the present study.

Tools for Data Collection: Structured interview
schedule for assessing risk factors of preterm births was
used for the collection of data. The Structured interview
schedule will be developed in 2 sections.

Section |: Demographic variables.

Section II: a Risk factor of preterm birth.

Ethical Clearance/Permissions for Collection of Data:
The researcher was obtaining ethical clearance from
Institutional Ethical Committee of KIMSDU and permis-
sion taken by Medical Director of Krishna Hospital, head
of the department of Obstetrics and Gynecology, Dean
KINS, Director of Nursing Services and from the ward
supervisor.

The steps used for data collection as follows:

— Investigator finds out related subjects and notifies
about objectives and steps of study and takes in-
formed consent.

— Data was collected by using the interview method
and referring the case record of each mother.

— Data was analyzed and interpreted by using descrip-
tive and inferential statistics.

Statistical/Data analysis

— The analyzed data was presented in the form of
tables, diagrams, and graphs based on findings. For
comparing study variables with demographic vari-
ables chi-square analysis was used also comparison
was done by using the unpaired t-test. SPSS 20.0,
IBM, INDIA, Software was used for analyzing data.
If p < 0.05 then there was statistical significance.

Results and discussion

In this study, it was revealed that the classifi-
cation of various demographic variables and birth
outcomes. Here we assess age, religion, education,
socio-economic status, type of family, habits, residen-
cy, type of diet, employed during pregnancy, PTD, no.
of abortions etc. We found that there was statistical
significance (p < 0.05) of fetal outcome among the de-
mographic variables like age, religion, socio-economic
status, type of family, habits, residency, & PTD. Also,
we not able to found a significant association between
education, type of diet, employed during pregnancy,
parity, previous abortions and its fetal outcome (Tab. 1).
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Table 1. Association between demographic variables and fetal outcome

Demographic variables No. of mothers LBW NBW Chi-sguare P-value
X

Age (in yrs.)

20-22 34 29 5 19.704 < 0.0001*

23-25 41 30 11

26-28 25 8 17

Religion

Hindu 57 47 10 23.205 < 0.0001*

Muslim 27 17 10

Christian 16 3 13

Education

lliterate 8 7 1 3.37 0.338

Primary 3 1 2

Secondary 62 40 22

Graduate & Above 27 19 8

Socio-economic status

> 32,050 28 10 18 17.749 0.0005*

12,020-16,019 52 40 12

8,010-12,019 19 16 3

<4,810-8,009 1 1 0

Type of family

Nuclear 34 28 6 12.168 0.0023*

Joint 51 26 25

Extended 15 13 2

Habits

Alcoholism 10 9 1 15.956 0.0012*

Tobacco Chewing 30 27 3

Smoking 4 2 2

Other 56 29 27

Residency

Rural 50 39 11 5.473 0.0193*

Urban 50 28 22

Type of diet

Pure Veg. 15 11 4 0.3201 0.8521

Mixed Diet 85 56 29

Employed during pregnancy

Yes 18 13 5 0.2708 0.6028

No 82 54 28

Parity

Nulliparous 84 56 28 0.02638 0.871

Multiparous 16 11 5

PTD

Yes 98 67 31 4.143 0.0418*

No 2 0 2

No. of previous abortion

Yes 86 57 29 0.1444 0.7039

No 14 10 4

*Significant when p < 0.05 LBW — Lower Birth Weight; PTD — Preterm Delivery; NBW — Normal Birth Weight
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Table 2. Association between study variables and fetal outcome

Study variables No. of mothers LBW NBW Chi-square P-value Odds ratio
(%) (%) 7 (.1

Placenta diameter

<18cm 47(47) 40(40) 7(7) 11.64 0.0006 0.1817

> 18 cm 53(53) 27(27) 26(26) (0.065-0.47)

Total 100(100) 67(67) 33(33)

Body Mass Index

<25 43 35(35) 8(8) 5.974 0.0145 0.2926

> 25 57 32(32) 25(25) (0.1155-0.7412)

Total 100 67(67) 33(33)

No. of meals (in one day)

<2 33(33) 29(29) 4(4) 17.327 <0.0001 0.099

>3 67(67) 37(37) 29(29) (%%3;1327‘)3‘

Total 100(100) 67(67) 33(33)

Pregnancy-induced hypertension

Yes 52(52) 41(41) 11(11) 5.805 0.016 0.3171

No 48(48) 26(26) 22(22) (0.1322-0.7606)

Total 100(100) 67(67) 33(33)

Gestational diabetes mellitus

Yes 68(68) 44(44) 24(24) 0.2335 0.6289 1.394

No 32(32) 23(23) 9(9) (0.8570-3.489)

Total 100(100) 67(67) 33(33)

Table 3. Relationship between mode of delivery and fetal outcome

Mode of delivery No. of mothers LBW NBW Chi-Square P-value

Spontaneous vaginal delivery 26(26) 20(20) 6(6) 8.256 0.041

assisted vaginal delivery 26(26) 19(19) 7(7)

elective LSCS 22(22) 9(9) 13(13)

emergency LSCS 26(26) 18(18) 8(8)

Total 100(100) 67(67) 33(33)

Also some of the variables which were previously Discussion

found as risk factors of the preterm birth. Here | had
considered placenta diameter, body mass index, no.
of meals (in a day), pregnancy-induced hypertension
and gestational diabetes mellitus. It was observed that
meal numbers, placenta diameter, pregnancy-induced
hypertension were significantly associated with PTB.
But, there was no such role of body mass index. Also by
odds ratio, we had stated that there was a definite role of
these parameters to overcome the risk of PTB (Tab. 2)

We had to assess the role of mode of delivery in PTB
and it was observed significant association (p < 0.05)
between mode of delivery and fetal outcome (Tab. 3).

There were lots of studies was done in this same
concept previously, but this study focused on apart from
various parameters identified those determinants which
influenced to identified risk factors of PTB. In various
studies, pregnancy-induced hypertension was found to
be significantly associated with PTB outcome variables
[14-16]. In the current study, we observed a similar
scenario in which pregnancy-induced hypertension was
significantly associated with all categories of preterm
delivery also it seems the majority of study variables
were significantly associated with PTB except BMI. This
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study revealed the same situation as any maternal age.
Itis, therefore, possible to consider advanced maternal
age as a direct link or a risk marker through its asso-
ciation with age-dependent confounders for PTD. The
present study was shown that PTB was significantly
associated with age, religion, socio-economic status,
type of family, habits, residency, and PTD delivered
in the study period. Also, here we found that placenta
diameter, pregnancy-induced hypertension were neg-
atively correlated with birth outcome. So many studies
were done in the same situation but in this environment
very rare studies done on this topic so it was needed
to take review on the same situation which really helps
for the community.

Conclusion

This study dataset revealed that PTB remains high
in India and findings suggest the same situation in
many more developing countries. This study results
revealed that there are both modifiable and non-modi-
fiable factors that furnish as PTB in the study group of
individuals. As reliable on this study data and also the
same type of studies was done in related study area
| advise that maximum pregnancies are interpret as
a huge risk by the health care providers in Western
Maharashtra. It is needed to work on before birth care
in order to substantially minimize unfavourable birth
conclusion such as PTB. Itis too essential to establish in
the early period of pregnancy, a follow-up target system
between health service providers, private practitioners,
ASHA sevika, PHC’s and family support for specialist
doctors/hospitals to ensure that each and every woman
gets quality prenatal as well as antenatal care.

Implication

Nursing practice, education, administration and
research

The midwives have a vital role in providing safe and
effective nursing care and education to prevent preterm
birth. Such would be done by motivating the nurse
midwives to (a) have in-depth knowledge about risk
factors of PTB and known to prevent that by giving the
education to antenatal women. Nurse educator needs
to provide health education to women in pregnancy
which will reduce the risk of preterm birth. Educate the
students about the various risk factor of preterm birth.
Practical sessions also provided to give comprehensive
care for the intro natal mothers. Encourage the students

for effective utilization of research-based practice.
Nurse Manager can plan for antenatal classes as well
as video-assisted programs on OPD basis in order to
prevent preterm birth.

Nursing Managers and administrators need to
facilitate the utilization of research-based nursing care
aspects in day-to-day practices to formulate policies
and make necessary changes in the healthcare delivery
system in the hospitals.
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ABSTRACT

Background: Listeria monocytogenes is a Gram-positive, foodborne pathogen. Biofilms formed by this
bacterium are a serious problem in the food industry. Bacteria in biofilms are much more resistant to cleaning
and disinfection agents posing a risk of food recontamination. The aim of this study was the assessment
of the influence of initial sonication on disinfectant efficacy, based on QAC, against L. monocytogenes
biofilm on the stainless steel.

Methods: The biofilm formed on the stainless steel by the reference strain L. monocytogenes ATCC 19111
was sonicated for 1 and 5 minutes (500W/ 20kHz/ 100% amplitude). Then disinfection with quaternary
ammonium compounds (0.5% working solution) was applied for 1 and 5 minutes and the number of
bacteria recovered from the biofilm was assessed.

Results: It was found that disinfection was more efficient than sonication (p < 0.05). However, the com-
bination of sonication and disinfection significantly improved biofilm eradication compared to the use of
one of these methods separately (p < 0.05). The greatest reduction of bacteria number was achieved after
5 minutes of sonication combined with 5 minutes of disinfection (6.42 log CFU x cm?), whereas the lowest

reduction was observed after 1 minute-sonication (2.03 log CFU x cm).
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Introduction

Listeria monocytogenes is a cause of human liste-
riosis, dangerous especially for pregnant women and
an elderly [1]. Since the pathogen is widespread in the
environment and food plants it may easily contaminate
food. The bacterium was isolated from the variety of
food products, including vegetables, fish, meat and
dairy products [2].

An important problem in the food industry is re-
contamination and cross-contamination of food due to
biofilm formation ability by L. monocytogenes [2]. The
pathogen is able to colonize both abiotic and biotic
surfaces [3]. In biofilm, L. monocytogenes is more resis-
tant to disinfectants, UV light, mechanical cleaning and
disinfection [1, 5]. The biofilm structure was shown to be
affected by the type of the surface. The biofilms formed

Conclusions: Combination of sonication and disinfection based on quaternary ammonium compounds is
an effective method allowing biofilm eradication from the food production surfaces.
Key words: Listeria monocytogenes, biofilm, sonication, disinfectants, quaternary

Med Res J 2019; 4 (2): 85-88

on the stainless steel were easier to eradicate compared
to biofilms on the polyethene [4]. Effective disinfection
is a key factor allowing biofilm eradication and food
safety. Quaternary ammonium compounds (QAC) are
cationic agents that act by cell membrane disruption.
QAC are widely used in hospitals, household and food
industry [6]. A serious problem determining bacteria
resistance in the biofilm structure is the synthesis of
EPS (Extracellular Polymeric Substances) [1, 5]. This
structure limits disinfectants penetration so eventually
they work in a subinhibitory concentration and may
generate disinfectant resistance [7]. The disinfection
effectiveness through biofilm disintegration might be
increased by an application of enzymatic methods or
ultrasounds in a range 20-100 Hz [7, 8]. Ultrasound
waves of this frequency, in the liquid environment,
contribute to cavitation and change of pressure [8].
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Cavitation may destruct biofilm architecture releasing
single bacterial cells that are more susceptible to chem-
ical disinfection [1].

The aim of this study was the assessment of the
influence of initial sonication on disinfectant efficacy,
based on QAC, against L. monocytogenes biofiim on
the stainless steel.

Materials and methods
Materials

The study was conducted on the reference strain
L. monocytogenes ATCC 19111. Stainless steel AISI
304 coupons of 1 cm X 2 cm and disinfectant based on
QAC were used. Coupons were washed in detergent,
soaked in 70% ethanol (POCH), washed with sterile
water, dried and autoclaved.

The experiment was carried out in three replications.

Biofilm formation by L. monocytogenes strain

In a tube of bacterial suspension in Brain Heart
Infusion (BHI, Becton Dickinson) (0.5 McFarland scale)
a sterile stainless steel coupon was placed and was
incubated for 72 hours at 37°C. The negative control
were coupons placed in sterile BHI. Every 24 hours
coupons were rinsed with sterile PBS and medium
was changed into a fresh BHI. Then coupons were
shaken in PBS at 400 rpm for 30 min., 10-fold serial
dilutions were made and plated onto Columbia Agar
with 5% of sheep blood (Becton Dickinson). After 24-
hour incubation at 37°C, the number of bacteria per
cm? was calculated.

Sonication of L. monocytogenes biofilm on
stainless steel coupons

Coupons with biofilm were placed in a beaker con-
taining 500 ml of sterile PBS. The height of the liquid
layer above coupons was 6 cm. The sonicator probe
(Sonicator VCX500, Sonics) of 19 mm diameter was
placed in the beaker and the samples were sonicated
for 1 and 5 minutes (500W/20kHz/100% amplitude).

Assessment of the effectiveness of disinfection
based on QAC

Coupons after sonication were exposed to 0.5%
QAC disinfectant for 1 and 5 minutes. Subsequently,
coupons were neutralized for 2 min in a solution of
Tween 80 (Sigma Aldrich) -10 g; lecithin (Sigma
Aldrich) — 1 g; histidine-L (Sigma Aldrich). Finally,
coupons were rinsed with a sterile PBS, shaken at
400 rpm for 30 min and serial 10-fold dilutions were

made and plated onto Columbia Agar with 5% of
sheep blood. After 24-hour incubation at 37°C, the
number of bacteria per cm? was calculated. The
control variant were coupons with formed biofilm,
immersed in PBS for 1 and 5 min, treated with QAC,
but not sonicated.

Statistical analysis

Statistical analysis was made using STATISTICA
12 PL software (StatSoft). For each variant mean of
3 replicates was calculated. The statistical differences
between the tested variants were evaluated using Tukey
post-hoc test at the significance level « = 0.05.

Results

The number of bacteria reisolated from biofilm was
7.11log CFU x cm2. Both sonication and disinfection
significantly reduced the number of bacteria, regardless
of exposition time. The most efficient biofilm eradica-
tion was noted for the combination of sonication and
disinfection (Fig. 1). The extension of sonication and
disinfection time significantly increased the efficacy of
both methods (p < 0.05). The greatest reduction of bac-
teria number was noted after 5-minute sonication, fol-
lowed by 5-minute disinfection (6.42 log CFU x cm32).
In turn, the lowest reduction was observed after 1 min-
ute of sonication (2.03 log CFU x cm™). It was found
that disinfection is more effective than sonication
(p <0.05). The reduction of bacteria number after 5-min-
ute sonication and 5-minute disinfection was 2.99 log
CFU x cm?and4.67 log CFU x cm, respectively.

Discussion

The key element ensuring food safety of the con-
sumer is control of cleaning and disinfection in the
food-processing plants. An important problem in the
food industry, hindering effective cleaning and disin-
fection, is a biofilm formation. This structure prevents
bacteria from adverse environmental factors, e.g.
disinfectants and UV light [1, 9]. In the present study
sonication and disinfectant based on QAC were used to
disrupt L. monocytogenes biofilm. It was shown that the
combination of 5-minute sonication and QAC exposure
resulted in the greatest reduction of the bacteria number
(6.42 log CFU x cm). Bauman et al. (2009) [10] using
sonication for 60s (20 kHz/ 100% amplitude/ 120 W)
observed reduction of 3.8 log CFU/ml. In turn, other re-
searchers [11-13] applying lower power of ultrasounds
found the only minimal effect of sonication on biofilm
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Figure 1. The reduction of bacteria number reisolated from biofilm exposed to sonication and QAC [a, b, c, ... — variables

with different letters are statistically different (p < 0.05)]

eradication on the prosthesis surface. The frequency of
ultrasounds also has an impact on biofilm elimination. In
our study 20kHz was applied. Application of ultrasound
of this frequency for 30 seconds was found to decrease
bacteria number 10 times [1]. Bauman et al. (2009) [10]
and Qian et al. (1996) [12] noticed that ultrasounds of
70kHz frequency better eliminate biofilm than the ap-
plication of high frequency (500 kHz) ultrasounds. An
important aspect is also the efficacy of the disinfectant.
We showed that QAC was more effective in biofilm
disruption than sonication. Torlak and Sort (2013) [14]
using QAC found only 27% reduction of bacteria num-
ber on the plastic surface. However, Romanova et al.
(2007) [15] stated that efficient disinfection with QAC
requires at least 30 minutes.

In the present stud, the greatest effectiveness in
biofilm eradication was noted for the combination
of sonication and QAC disinfection. This is in agree-
ment with a study of Torlak and Sert (2013) [14] who
demonstrated that regardless of time exposure the
best eradication was achieved for the combination of
sonication and benzalkonium chloride disinfection.
Also, Berrang et al. (2008) [1] contended that sonication
might improve disinfectants efficacy against bacterial
biofilms. The results of mathematical modelling and
conducted experiments revealed that the application
of low-frequency ultrasounds boosts biomass transport

through biofilm [16-18]. Therefore, it can be assumed
that an increase of biomass transport facilitates the
transport of disinfectant compound to the biofilm
structure [14].

Conclusions

We have demonstrated that the combination of
sonication and disinfection based on QAC the most
effectively eliminate biofilm from the stainless steel.
Application of sonication might be an easy and cheap
method to improve disinfection efficacy leading to L.
monocytogenes biofilm eradication and food safety.

Conflict of interest

Authors declare no conflict of interest.

Funding Sources

This research was financially supported by the
Nicolaus Copernicus University with funds from the
maintenance of the research potential of the Department
of Microbiology (DS-UPB).

www.journals.viamedica.pl/medical_research_journal 87



MEDICAL RESEARCH JOURNAL 2019, vol. 4, no. 2

References

1.

Berrang ME, Frank JF, Meinersmann RJ. Effect of chemical sanitizers
with and without ultrasonication on Listeria monocytogenes as a biofilm
within polyvinyl chloride drain pipes. J Food Prot. 2008; 71(1): 66-69,
indexed in Pubmed: 18236664.

Belessi CEA, Gounadaki AS, Psomas AN, et al. Efficiency of different
sanitation methods on Listeria monocytogenes biofilms formed under
various environmental conditions. Int J Food Microbiol. 2011; 145
Suppl 1: S46-S52, doi: 10.1016/j.ijffoodmicro.2010.10.020, indexed
in Pubmed: 21093085.

Gandhi M, Chikindas ML. Listeria: A foodborne pathogen that knows
how to survive. Int J Food Microbiol. 2007; 113(1): 1-15, doi: 10.1016/j.
ijffoodmicro.2006.07.008, indexed in Pubmed: 17010463.

Rodriguez A, McLandsborough LA. Evaluation of the transfer of Listeria
monocytogenes from stainless steel and high-density polyethylene to
Bologna and American cheese. J Food Prot. 2007; 70(3): 600-606,
doi: 10.4315/0362-028x-70.3.600, indexed in Pubmed: 17388047.
Chaitiemwong N, Hazeleger WC, Beumer RR. Survival of Listeria mono-
cytogenes on a conveyor belt material with or without antimicrobial
additives. Int J Food Microbiol. 2010; 142(1-2): 260-263, doi: 10.1016/].
ijfoodmicro.2010.06.021, indexed in Pubmed: 20655607.

Maretrg T, Schirmer BCT, Heir E, et al. Tolerance to quaternary ammo-
nium compound disinfectants may enhance growth of Listeria monocy-
togenes in the food industry. Int J Food Microbiol. 2017; 241: 215-224,
doi: 10.1016/}.ijfoodmicro.2016.10.025, indexed in Pubmed: 27810443.
Nakamura H, Takakura Kl, Sone Y, et al. Biofilm formation and resis-
tance to benzalkonium chloride in Listeria monocytogenes isolated
from a fish processing plant. J Food Prot. 2013; 76(7): 1179-1186,
doi: 10.4315/0362-028X.JFP-12-225, indexed in Pubmed: 23834792,
Piyasena P Mohareb E, McKellar RC. Inactivation of microbes using
ultrasound: a review. Int J Food Microbiol. 2003; 87(3): 207-216,
doi: 10.1016/s0168-1605(03)00075-8, indexed in Pubmed: 14527793.
Poimenidou SV, Chrysadakou M, Tzakoniati A, et al. Variability of Listeria
monocytogenes strains in biofilm formation on stainless steel and
polystyrene materials and resistance to peracetic acid and quaternary

ammonium compounds. Int J Food Microbiol. 2016; 237: 164-171,
doi: 10.1016/}.ijfoodmicro.2016.08.029, indexed in Pubmed: 27585076.

. Baumann AR, Martin SE, Feng H. Removal of Listeria monocytogenes

biofilms from stainless steel by use of ultrasound and ozone. J Food
Prot. 2009; 72(6): 1306-1309, doi: 10.4315/0362-028x-72.6.13086,
indexed in Pubmed: 19610346.

. Peterson R, Pitt W. The effect of frequency and power density on the

ultrasonically-enhanced killing of biofilm-sequestered Escherichia
coli. Colloids and Surfaces B: Biointerfaces. 2000; 17(4): 219-227,
doi: 10.1016/s0927-7765(99)00117-4.

. Qian Z, Stoodley P, Pitt WG. Effect of low-intensity ultrasound upon

biofilm structure from confocal scanning laser microscopy obser-
vation. Biomaterials. 1996; 17(20): 1975-1980, doi: 10.1016/0142-
9612(96)00022-1, indexed in Pubmed: 8894091.

. Rediske AM, Roeder BL, Brown MK, et al. Ultrasonic enhance-

ment of antibiotic action on Escherichia coli biofilms: an in vivo
model. Antimicrob Agents Chemother. 1999; 43(5): 1211-1214,
doi: 10.1128/aac.43.5.1211, indexed in Pubmed: 10223938.

Torlak E, Sert D. Combined effect of benzalkonium chloride and ul-
trasound against Listeria monocytogenes biofilm on plastic surface.
Lett Appl Microbiol. 2013; 57(3): 220-226, doi: 10.1111/lam.12100,
indexed in Pubmed: 23682619.

Romanova NA, Gawande PV, Brovko LY, et al. Rapid methods to assess
sanitizing efficacy of benzalkonium chloride to Listeria monocytogenes
biofims. J Microbiol Methods. 2007; 71(3): 231-237, doi: 10.1016/j.
mimet.2007.09.002, indexed in Pubmed: 17928079.

Johnson LL. Investigations of the Kinetics and Mechanisms of Ultra-
sonically Enhanced Killing of Escherichia coli Biofilms. Provo: Brigham
Young University Department of Chemical Engineering. ; 1999.
Peterson R, Pitt W. The effect of frequency and power density on the
ultrasonically-enhanced killing of biofilm-sequestered Escherichia
coli. Colloids and Surfaces B: Biointerfaces. 2000; 17(4): 219-227,
doi: 10.1016/s0927-7765(99)00117-4.

Pitt WG, Ross SA. Ultrasound increases the rate of bacterial cell growth.
Biotechnol Prog. 2003; 19(3): 1038-1044, doi: 10.1021/bp0340685,
indexed in Pubmed: 12790676.

88

www.journals.viamedica.pl/medical_research_journal


https://www.ncbi.nlm.nih.gov/pubmed/18236664
http://dx.doi.org/10.1016/j.ijfoodmicro.2010.10.020
https://www.ncbi.nlm.nih.gov/pubmed/21093085
http://dx.doi.org/10.1016/j.ijfoodmicro.2006.07.008
http://dx.doi.org/10.1016/j.ijfoodmicro.2006.07.008
https://www.ncbi.nlm.nih.gov/pubmed/17010463
http://dx.doi.org/10.4315/0362-028x-70.3.600
https://www.ncbi.nlm.nih.gov/pubmed/17388047
http://dx.doi.org/10.1016/j.ijfoodmicro.2010.06.021
http://dx.doi.org/10.1016/j.ijfoodmicro.2010.06.021
https://www.ncbi.nlm.nih.gov/pubmed/20655607
http://dx.doi.org/10.1016/j.ijfoodmicro.2016.10.025
https://www.ncbi.nlm.nih.gov/pubmed/27810443
http://dx.doi.org/10.4315/0362-028X.JFP-12-225
https://www.ncbi.nlm.nih.gov/pubmed/23834792
http://dx.doi.org/10.1016/s0168-1605(03)00075-8
https://www.ncbi.nlm.nih.gov/pubmed/14527793
http://dx.doi.org/10.1016/j.ijfoodmicro.2016.08.029
https://www.ncbi.nlm.nih.gov/pubmed/27585076
http://dx.doi.org/10.4315/0362-028x-72.6.1306
https://www.ncbi.nlm.nih.gov/pubmed/19610346
http://dx.doi.org/10.1016/s0927-7765(99)00117-4
http://dx.doi.org/10.1016/0142-9612(96)00022-1
http://dx.doi.org/10.1016/0142-9612(96)00022-1
https://www.ncbi.nlm.nih.gov/pubmed/8894091
http://dx.doi.org/10.1128/aac.43.5.1211
https://www.ncbi.nlm.nih.gov/pubmed/10223938
http://dx.doi.org/10.1111/lam.12100
https://www.ncbi.nlm.nih.gov/pubmed/23682619
http://dx.doi.org/10.1016/j.mimet.2007.09.002
http://dx.doi.org/10.1016/j.mimet.2007.09.002
https://www.ncbi.nlm.nih.gov/pubmed/17928079
http://dx.doi.org/10.1016/s0927-7765(99)00117-4
http://dx.doi.org/10.1021/bp0340685
https://www.ncbi.nlm.nih.gov/pubmed/12790676

vug%m ORIGINAL ARTICLE

Forogh Farzollahpour?

, Ramin Imani?@

'Department of Midwifery, Khalkhal University of Medical Sciences, Khalkhal, Iran
°Master of Health Service Management, Faculty of Khalkhal University of Medical Science, Iran

Evaluation factors affecting the maternal
mortality among pregnant women during
2001-2011 in Ardabil Province, Iran

Corresponding author:

Forogh Farzollahpour

Department of Midwifery,

Khalkhal University

of Medical Sciences, Khalkhal, Iran
e-mail: farzollah1397@gmail.com

Medical Research Journal 2019;
Volume 4, Number 2, 89-94
10.5603/MRJ.a2019.0022
Copyright © 2019 Via Medica
ISSN 2451-2591

Introduction

ABSTRACT
Background: considering health indicators, analyzing pregnant women population is an important subject
and mortality degree among this population is disastrous. According to the World Health Organization,
annually 600,000 women die due to side-effects of pregnancy and delivery; it means that 1600 women
die daily and one woman dies in each minute because of progeny side-effects. The average of MMR is
200 in developing countries and it is 20 out of 1000 in developed countries. This study was done aimed to
determine the rate of maternal mortality among pregnant women and the factors affecting it in the Ardabil
province so that identified dominant effective factors and presented Executive Solutions for reducing
maternal mortality.
Methods: This study was conducted as a cross-sectional and descriptive-analysis study by using existing
data in the health centre network system of Ardabil province during 2001-2011. According to the information
of all maternal deaths (50 cases) in the health care system, the causes of death were extracted by study
and evaluation of the documents and questionnaires about and the control group information have been
collected randomly in the ratio of 1 to 4 (N = 200). Data was analyzed by using the Statistical tests as
Chi-square, t2test and regression with the SPSS.20 software.
Results: findings showed that the proportion of maternal deaths is 20 per 100,000 live births in Ardabil
province. 70% of maternal death was direct because of pregnancy’s side-effects.68% of deaths occurred
in the postpartum period. The common causes of death were respectively, the bleeding (28%), preeclamp-
sia, eclampsia and its side-effects (16%) were thromboembolic disorders (16%) and infection (8%). The
maximum number of deaths were in the years 2003 and 2011 (18%) and the minimum number of these
were 2008 (zero). 72% of maternal deaths were in the age range of 18 to 35 years. 33% of mothers were
illiterate and less educated (the primary school). 62% of died mothers, lived urban residents. In this study,
the relationship between cares before pregnancy, suffering from different diseases during pregnancy and
distance between two pregnancy times were evaluated by Logistic regression test which was significant.
Conclusions: The most effective factors to reduce the maternal deaths in the province were increased
coverage of pre-pregnancy, pregnancy and postpartum cares and improving its quality.
Key words: mortality, delivery, pregnant mothers, hemorrhage
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ratio or briefly MMR which shows a number of maternal
deaths due to pregnancy and delivery side-effects per

Research background & statement of problem

Maternal death during pregnancy or during delivery
and up to 42 days after the termination of pregnancy
for any reason other than accidents is considered
maternal mortality resulting from side-effects of preg-
nancy and delivery [1, 2]. Measurement of maternal
mortality is done by an index called maternal mortality

100,000 live births [2]. Average MMR in developing
countries and developed countries respectively was
200 and 20% of thousand live births. Comparison of
these numbers showed a significant difference in the
health status of mothers in developed and developing
countries. Proportions of maternal deaths because of
the pregnancy and delivery side-effects are the most

www.journals.viamedica.pl/medical_research_journal 89


https://orcid.org/0000-0001-5416-2441

MEDICAL RESEARCH JOURNAL 2019, vol. 4, no. 2

effective indicators that represent the development
of countries. The reason for choosing this index as
the profile development is its potential for evaluating
the impact of various social and economic factors on
increasing or decreasing of the variable. This index is
affected by the women’s educational state, rural roads
network, accessing to obstetric emergencies, the cost
of health care, telecommunications, communication
networks, family income and etc. [3].

According to the World Health Organization (WHO),
600/000 women die annually as a result of pregnancy
and delivery side-effects. Daily in the world, 1600 wom-
en lose their lives due to pregnancy and delivery side-ef-
fects. More than 99 percent of these deaths occur in
developing countries. 60 to 80 % of maternal deaths are
because of hemorrhage, hard delivery, high blood pres-
sure, infections and side-effects of unsanitary abortions
that a significant percentage of them (61 %) occur after
in the delivery and 78 % of them happen in 24-48 hours
after delivery (5). According to the UN Millennium De-
velopment Goals, the rates of maternal mortality should
be decreased to 75 % by 2015 compared to baseline
(1990). According to the fifth developmental plan, the
maternal deaths statistics should be decreased to
15 per 100 thousand people that are about 22.5 percent
now [4]. Maternal deaths are evitable because many
causes of death in the world are preventable today,
and necessary facilities are available to preventing and
a safe pregnancy in currently. The causes of maternal
deaths have not been changed to the 21st century.
Bleeding, blood pressure and maternal sepsis form
mortal triangle. HIV infection and AIDS is considered
as the leading causes of deaths in South Africa and
Sub-Saharan of Africa today [4]. Some common caus-
es of death are preventable, including septic abortion,
uterine rupture, eclampsia, postpartum hemorrhage,
puerperal sepsis [6]. Also, amniotic fluid embolism is
very controversial today [9]. The new statistics show
that the thousands of women die during delivery every
day thatmost of them live in sub-Saharan of Africa and
South Asia. The maternal mortality rate has dropped by
one-third between 1990 and 2008, while 600 thousand
mothers lose their lives in the world annually as a result
of pregnancy and side-effects related to delivery time.
Iran has achieved the huge results in the reduction of
maternal mortality in the past few years and also ma-
ternal mortality reduction programs of Iran is known
as a global activity, so 80% of maternal mortality is
reduced during the past 10 years [10]. So checking
the causes of maternal mortality during the different
years and comparison of reducing or increasing in the
number of deaths and its causes, causes to achieve the
predisposing or preventive factors and could enhance
the health of mothers. Regarding any background about
the present research in Ardabil province, this study is

done aimed to determine the mortality rate of pregnant
women and the effective factors in Ardabil province to
identify the effective factors and most executive solu-
tions for reducing the mortality rate of pregnant women.

Materials and methods

The present research is a descriptive-analytic and
cross-sectional study to investigate the causes and
factors affected women’s deaths in Ardabil province,
which was done during the years 2001-2011. The
research population is including the pregnant mothers
who were died in 2001-2011 in Ardabil and research
sample also includes the live mothers after pregnancy
that visit the health centres to be taken care of them.
Given that the number of deaths of pregnant women
(study group) was about 50 in the province of Ardabil in
2001-2011, so all the eleven-year deaths were studied
in order to increase the precision of the investigations in
the study. And then, because the impact of impressive
maternal and environmental factors to be measured we
selected 200 people as the treatment group randomly
from the live mothers after pregnancy that visited the
health centers to be taken care of them (in a ratio of
1 to 4). According to this that mother’s death system
is running in the health system and all of the data is
available in the form of a survey questionnaire, collected
data from questionnaires related to the maternal death
system which exists in the Vice President of health and
treatment Department of Ardabil University of medical
sciences and then the data of the treatment group also
was collected from Health Centers affiliated to the prov-
ince of Ardabil. Descriptive data and demographic data
of women took place based on the research sample for
data analysis, then was used of Chi-2 or t-test for inde-
pendent groups for reviews of the relationship between
the independent variables with the death of a pregnant
mother and for control of confounding factors also was
used of the logistic regression model. After data analy-
sis, the related variables to pregnant women mortality
in a significant level of 0.1 were inserted in the logistics
model. To estimate the risk of each variable, the odds
ratios with 95% confidence interval has been used. In
this study, the p-value of less than 0.05 was considered
statistically significant.

Research findings

According to research findings, the average of
pregnant maternal mortality is 20 per cent out of
1000 live births. Also, findings indicated that maternal
mortality was 50 cases in and also all births during
2001-2011 were 241783. The changes during 11 years
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Figure 1. Frequency of mother’s mortality in Ardabil province during 2001-2011
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Figure 2. Relative frequency of pregnant women deaths in Ardabil province during 2001-2011

by considering the death because of pregnancy side
effects in Ardabil were very frequent and the maximum
and a minimum number of maternal deaths were in 2003,
2011 (9 cases) and in 2008 (zero) respectively (Fig. 1).

In 50 pregnant women who died, 70% of maternal
deaths were due to pregnancy and 68% of deaths oc-
curred in the period after delivery. In terms of access to
health services, there was a 48% delay in family deciding
for help, 42% delayed for referring to the hospital and
48% delayed in starting treatments in hospitals (Fig. 2).

Discussion & conclusion

The most important conclusion in the present re-
search is the mortality rate among pregnant women
in Ardabil which obtained as 20% of per thousand of
live births among them 62% were resident in the city

and 38% were in rural areas. This finding is in agree-
ment with the findings of Bagheri Lankarani [11] and
the reported results by health population office, family
and schools [10] that dead mothers percentage are
61/2% between 2006-2010. Maternal mortality rates
did not follow a specific pattern in Ardabil province and
different cities of the province like Bileh Savar, germs,
Meshginshahr, Nir were not desirable to evaluate the
ratio of births and death (Tab. 1-3).

The most important causes of pregnancy mothers
deaths in during 11 years (2001-2011) were hemor-
rhage which agreed with findings of Akhlaghi [7], Hejazi
[1], Bagheri Lankarani [3], Gholami Taramsary [9],
Abdollahipour [6], World Health Organization report
[10]. In the study by autopsy, Khan and coworkers [3]
showed that 80/5% of pregnancy mother deaths were
due to pregnancy. Direct and indirect causes formed
64% and 36% of mother deaths respectively in llam
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Table 1. Descriptive statistics

Variable Deaths group Number Percentage
Types of mother death Direct in pregnancy 35 70
indirect 15 30
Time of mother death pregnancy 16 32
During delivery 0 0
After delivery 34 68
Location of mother deaths house 5 10
In the way of hospital 6 12
hospital 39 78
The date of mother deaths 1380-1385 27 54
1386-1390 23 46
The age of the pregnancy First trimester 4 8
Second trimester 5 10
Third trimester 7 14
After the delivery 34 68
Delay in decision making yes 24 48
Delay in refer yes 21 42
Delay in time yes 24 48

province in the study of abdollahipour and coworkers
[11] that agreed with our study with means 70% for
direct causes and 30% for indirect causes (Tab. 1-3).

According to the performance and country’s
military achievements of maternal death care by the
health Bureau of Population, Family and Schools in
2010, the percentage of death women in pregnancy,
during delivery and postpartum were 4/24%, 4/3% and
2/72 respectively. In the study of abdollahipour and
coworkers [4], the greatest period of pregnant mother
deaths occurred after the delivery (68%).

In the study by Gholami Taramsari, 68%, 18% and
14% of mothers, died in hospital, house and in the way
of hospital respectively. According to the population
health office, the percentage of deaths mothers were
84% in the hospital that matched with results of our
study (78% in hospital, 12% in the way of the hospital
and 10% in the house) [5].

In the study by Hejazi [10], the gestational age of
death mothers was between 15-42 weeks and the most
mortality occurred in the third quarter of pregnant that
agreed with our study and 14% of mortality occurred
in the third quarter in the pregnant death.

According to report of performance and achieve-
ment of the country’s military maternal mortality by the
population health office, family and schools, 24/2% of
delay in family decision to get help, 16% of delay in
the mother refers from out of hospital into hospital and

39/6% of delay in the start treatment in hospitals were
reported that matched with our study (Tab. 1-3).

In this study, there was a significant relationship
between lack of care before pregnancy with the mother
death (p = 0.01).

In our study, the maximum percentage of people in
two groups for death mothers and lived mothers were
72% and 86% in the age range 18 to 35 year respectively
that agreed with the findings of Gelian Tehrani [4] study
and Azimi and Jalilvand [6].

Arshinchi [8] found that the progeny age has not
been affected the literacy for mother deaths that agreed
with our study. According to the test results of regres-
sion logistic in our study are the significant statically
difference between the mother pregnant and mother
death (p = 0/01). In the study of Bagheri Lankaran [10],
76/3% of mothers with high risks and 85/7% mothers
with of low risk had distance 24 months with the previ-
ous pregnancy and in the study of abdollahipour [11],
the interval between pregnancies announced 23% less
than 3 years (Tab. 1-3).

In our study, according to regression logistic, there is
the significant difference between getting the underlying
disease and maternal death (p < 0/001) that agreed with
study of Abdollahipour [11] and Gholam Taramsari [10].
The results showed that raising the awareness of
families about pregnancy and delivery side-effects
and appropriate approach meeting with it, attention
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Table 2. The frequency of dependent and independent variables (personal, social) in control and treatment groups in

Ardabil province dyeing 2001-2011 years

Variable Treatment group Lived group Odds Confidence P
ratio interval 95%
Number Percentage Number Percentage
Residence City 31 62 136 68 7/0 7/1-4/0 8/0
Village 19 38 64 32
Husband Job Employee 7 14 58 29 9/0 2/1-6/0 5/0
Working 9 18 10 5
Self-employment 32 64 107 5/53
Unemployed 2 4 25 5112
Type of Programmed 44 88 170 85 211 1/3-7/0 1/0
pregnancy
Mistime 0 0 8 4
Undesirable 6 12 22 11
Motherjob  Housewife 47 94 185 5/92 11 2/2-1/0 5/0
Practitioner 3 6 15 5/7
Distance Less than 36 months 10 8/20 20 10 2/2 5/2-7/0 01/0
with previous
delivery
More than 36 month 22 8/45 81 5/40
First birthday 16 3/33 99 5/49
Motherage  Under 18 year 3 6 12 6 1 3/1-3/0 7/0
Between 18-35 year 36 72 172 86
Olders than 35 year 11 22 16 8
Mother’s lliterate 33 3/67 55 6/27 5/2 7/6 -2 06/0
education level
Upper than primary 13 5/26 107 8/53
school
University education 3 1/6 37 6/18
Spouse’s lliterate 33 3/67 55 6/27 87/0 53/1 - 493/0 4/0
education level
Upper than primary 13 5/26 107 8/53
school
University education 3 1/6 37 6/18
Number of 3> 37 74 181 5/90 4/2 41/7 -118/0
pregnancy
4< 13 26 19 5/9

The findings of the regression logistic test showed that there is a significant relationship between pre-pregnancy care, the distance between the
two pregnancies, underlying the disease in mother and the child status in both control and treatment groups

to equipment and provision of hospitals to drugs and
requirements which are necessary for Midwifery and
delivery emergencies.

Increased coverage of care pre-pregnancy and
pregnancy and after the delivery, timely identifying and
avoiding from delay in the decision making and referring

the high risk cases, non- delay in providing health care
to mothers in hospitals and labour centres, preventing
from undue cesarean and providing the professional
services and based on the evidence will be the most
important effective measures in reducing maternal
mortality (Tab. 1-3).
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Table 3. The frequency of dependent and independent variables (personal, social) in treatment and control groups

Variable Treatment group Lived group Confidence Chance P value
interval 95% ratio
Number Number
(percentage) (percentage)
Pre-pregnancy care (92) 46 (95) 190 .384 6.163 2/3 .027
The interval between pregnancies (8/20) 10 (10) 20 .784 2.593 2/2 .013
Underlying disease (32) 16 (5/2) 5 .364 3.41 5/2 .000
Baby status (50) 25 (5/99) 199 .015 195 77/0 .000
Pregnancy care (76) 38 (5/88) 177 .188 .674 47/0 .999
Appropriateness of care (76) 38 (5/85) 171 .297 1.889 2/ .999
Birth place (56) 28 (100) 200 502 1.510 1 .357
Type of delivery (38) 19 (5/50) 101 .368 1.766 11 .325
Economic status (1/27) 214 (4/15) 90 431 1.765 41 278
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ABSTRACT

Gout, arheumatic disease caused by crystals (crystal arthropathy), is a form of inflammatory arthritis caused
by monosodium urate depositing in the synovial fluid and as time goes by outside the joints as well (in
other tissues and organs).Gout attacks are sudden and often result from a dietary mistake. In 2015 the
European and American Rheumatological Associations (EULAR and ACR) published joint classification
criteria for gout. The criteria involve gout-specific clinical symptoms, irregular results of laboratory tests
and lesions visible in imaging tests. The “golden standard” of diagnostics still remains the presence of uric
acid crystals in a sample of synovial fluid, the contents of the bursa and of the gouty tophus. The course of
treatment for patients with gout depends on the stage of the disease, but it comes down to implementing
various forms of preventing hyperuricemia by modifying the patient’s lifestyle and diet, reducing risk factors
(such as overweight and obesity) and pharmacological treatment, both in-between and during attacks.
Key words: gout, arthritis, crystal arthropathy, hyperuricemia, flares of joint inflammation, tophaceous gout,
gouty tophi, Colchicine

Introduction

Gout, a rheumatic disease caused by crystals
(crystal arthropathy), is a form of inflammatory arthritis
caused by monosodium urate depositing in the synovial
fluid and as time goes by outside the joints as well (in
other tissues and organs).

Gout is believed to be the most common type of
inflammatory arthropathy in men after 40. It is 3 times
more common in man than in women and the rate of
incidence increases with age. It is also more common
in developed countries, due to unhealthy lifestyle.

The course of the disease

Clinical symptoms of the disease are a result of hy-
peruricemia, which is an elevated level of uric acid. This
happens due to a lack of balance between its supplied
and excreted amount. Uric acid is the end product of the
metabolic breakdown of purines, which may originate
from food or internal metabolic processes. The overall
amount of uric acid in the human body is estimated
at approx. 1200mg, which translates into a blood se-
rum concentration of 5.2mg/dl (310umol/L) in males,
4.0mg/dl (240umol/L) in pre-menopause females, and

Med Res J 2019; 4 (2): 95-98

4.7mg/dl (280umol/L) in post-menopause females. The

daily renal excretion rate is 700-800mg. [1]

The natural course of the disease can be character-
ized by four stages:

1. Asymptomatic hyperuricemia

2. Flares of joint inflammation (acute attacks of gout)

3. Interparoxysmal periods

4. Chronic gout (tophaceous gout) with symptoms
of multi-joint inflammation and the formation of so-
called gouty tophi.

The most recent modification of the course of gout
classifies it into the following stages:

1. A great risk of gout — corresponds to the hyper-
uricemia stage, both without clinical symptoms and
without typical irregularities in imaging tests or the
presence of uric acid crystals in microscopic tests.

2. Asymptomatic hyperuricemia — a phase which
is characterized by a lack of symptoms with the
presence of monosodium urate in imaging and
microscopic tests.

3. Gout attacks

4. Tophaceous gout — chronic arthritis with inflam-
mation visible in imaging tests in the form of joint
destruction and bone erosions.

The course of treatment for patients with gout de-
pends on the stage of the disease, but it comes down
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to implementing various forms of preventing hyper-
uricemia by modifying the patient’s lifestyle and diet,
reducing risk factors (such as overweight and obesity)
and pharmacological treatment, both in-between and
during attacks. [2]

Clinical symptoms

Gout attacks are sudden and often result from a di-
etary mistake (too many purines and fructose, excessive
portions, alcohol intake), substantive physical strain,
fever, dehydration, effects of medication, an injury, or
surgery.

The symptoms of an attack have all the characteris-
tics of acute arthritis: intense pain, haphalgesia, articular
hydrops, and anasarca. The skin around the joint is
red, warm and tense. The first attack of gout usually
affects the first metatarsophalangeal joint (podagra)
and consecutive attacks may also affects this area. The
inflammation may also affect other regions: ankle joints,
knee joints, and rarely the joints in the upper extremi-
ties. The attacks usually affect a single joint, multi-joint
inflammation is rarer.

Laboratory tests show an accelerated ESR, elevated
CRP levels and neutrocytosis. The level of uric acid in
the blood serum increases significantly, but sometimes
it can be surprisingly normal. Proteinuria and micro-
scopic haematuria can be observed in urinalysis. An
examination of the synovial fluid confirms inflammation
and a microscopic evaluation in polarized light shows
monosodium urate crystals. An ultrasound of the joints
shows a double contour specific for gout, which is a re-
sult of deposits on the surface of the cartilage.

Diagnosing an attack of gout based on a thorough
history, a physical examination and basic laboratory
test result is usually not difficult. Implementing the right
treatment significantly shortens the time-span of attacks,
which can last several to a dozen days if untreated.

During a differential diagnosis of a gout attack in
the form of acute inflammation of a single or multiple
peripheral joints the following should be considered:
— infectious, that is septic, arthritis
— reactive arthritis
— peripheral joints affected by AS
— psoriatic arthritis
— other crystal arthropathies, such as calcium pyro-

phosphate dihydrate deposition disease (CPPD)
— an exacerbation of osteoarthritis.

Diagnosis
In2015 the European and American Rheumato-

logical Associations (EULAR and ACR) published
joint classification criteria for gout. [3] They apply

to patients who had at least 1 episode of peripheral
arthritis or bursitis (oedema, pain, or tenderness).
The criteria involve gout-specific clinical symptoms,
irregular results of laboratory tests and lesions
visible in imaging tests [X-ray, ultrasound and du-
al-energy CT (dual energy computed tomography
— DECT)].

The “golden standard” of diagnostics still remains
the presence of uric acid crystals in a sample of syno-
vial fluid, the contents of the bursa and of the gouty
tophus. If crystals are found, there is no need to apply
the remaining criteria. If however, for various reasons,
the examination of the synovial fluid is not possible,
2015 ACR-EULAR gout classification criteria need to
be followed.

2015 ACR-EULAR Gout Classification
Criteria [3, 4]

Preliminary condition: 1 episode of peripheral arthri-
tis or bursitis (oedema, pain, or tenderness).

The presence of uric acid crystals in the synovial
fluid is sufficient to diagnose gout (if this condition is
met, the patient can be diagnosed with gout without
applying the criteria below)

The maximum score is 23 points. A score of > 8 point
allows to diagnose the patient with gout. The Full
ACR-EULAR Gout Classification Criteria are presented
in Table 1.

Treatment of gout

The essence of gout treatment is to lower the level
of uric acid to < 6mg/dl by modifying the patient’s
lifestyle, implementing a proper diet and prescribing
adequate treatment. Hyperuricemia prophylaxis, the
difference between treating gout attacks, treating the
disease in interparoxysmal (intercritical) periods and
treating chronic gout should be considered.

Lifestyle and diet

— reducing body mass in overweight and obese
patients

— adiet low in purines

— increasing the frequency of physical activity

— fighting addictions — reducing alcohol consump-
tion, especially beer consumption, and nicotine
intake

— primary and secondary prophylaxis of cardiovas-
cular diseases, such as ischemic heart disease
and circulatory failure, hypertension, peripheral
artery disease, stroke, chronic kidney disease,
and diabetes.
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Table 1. The full ACR-EULAR Gout Classification Criteria table with values for each item’s score from web page: http://
goutclassificationcalculator.auckland.ac.nz/. The following website contains an algorithm of diagnostic procedures in

accordance with the criteria and a calculator

Entry Criterion —
(Only apply criteria below to those meeting this entry criterion)

Sufficient Criterion —
(If met, can classify as gout without applying criteria below)

Criteria
(to be used if Sufficient Criterion not met)
Score > 8 required for classification as gout

Pattern of joint/bursa involvement during symptomatic
episode(s) ever

Characteristics of symptomatic episode(s) ever:
1.Erythema overlying affected joint (patient-reported or
physician-observed

2.Can’t bear touch or pressure to affected joint

3.Great difficulty with walking or inability to used affected joint

Clinical evidence of tophus: draining or chalk-like
subcutaneous nodule under transparent skin, often with
overlying vascularity, located in typical locations: joints, ears,
olecranon bursae, finger pads, tendons (e.g. Achilles)

Serum urate: Measured by uricase method. Ideally should
be scored at a time when the patient was not taking urate-
lowering treatment and patient was beyond 4 weeks of

the start of an episode (i.e., during intercritical period); if
practicable, retest under those conditions. The highest value
irrespective of timinig should be scored.

Synovial fluid analysis of a symptomatic (ever) joint or
bursa
Should be assessed by a trained observer

Imaging evidence of urate depositions in symptomatic
(ever) joint or bursa: Ultrasound evidence of double-
contour sign or dual energy computed tomography (DECT)
demonstrating urate deposition

Imaging evidence of gout-related joint damage:
Conventional radiography of the hands and/or feet
demonstrate at least one erosion

TOTAL SCORE =

Yes
No

Presence of MSU crystals in a symptomatic joint or bursa  Yes

At least one episode of swelling, pain, or tenderness in a
peripheral joint or bursa

(i.e., in synovial fluid) or tophus No
Categories Score
Joint(s) or bursa(e) other than ankle, midfoot or 15t 0
MTP (or their involvement only as part of polyarticular
presentation)

Ankle OR midfoot (as part of monoarticular or 1
oligoarticular episode without MTP1 involvement)

MTP1 (as part of monoarticular or oligoarticular episode) 2
No characteristics 0
One characteristic 1
Two characteristics 2
Three characteristics 3
One typical episode 1
Recurrent typical episodes 2
Absent 0
Present 4
< 4 mg/d -4
4 — < 6 mg/dl 0
6 — < 8 mg/dl 2
8 — < 10 mg/dl 3
>10 mg/di 4
Not done 0
Monosodium Urate (MSU) negative 2
Absent OR Not done 0
Present (either modality)

Absent OR Not done 0

Present

Treating a gout attack

Except for medication, the treatment should also in-

clude:

— reducing the strain on the extremity with the affected
joint

— the extremity should be comfortable and the joint area
should be exposed in order to reduce tenderness

— using cold compresses

— proper hydration (it will allow to lower the concen-
tration of uric acid).
Pharmacotherapy:

— Colchicine — an alkaloid extracted from the au-
tumn crocus plant (Colchicum autumnale), which
reduces inflammation, although its effects are not
yet fully known. The medication is taken during the
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first day of the attack in an initial dose of 1.0mg,
0.5mg after an hour and, if need be, 0.5mg after
12 hours. In the following it is recommended to take
0.5mg three times a day, until the symptoms resolve.
Contraindication for the use of colchicine are: renal
or hepatic failure, pregnancy, blood disorders, heart
function disorders, serious gastric and intestinal
disorders. The medication shouldn’t be combined
with macrolides, statins, or cyclosporin. The most
common adverse effects include gastro-intestinal
symptoms, like stomach ache, nausea, and diar-
rhea. The medication can cause liver and kidney
dysfunction and may be myelotoxic.

— Nonsteroidal anti-inflammatory drugs (NSAIDs)
with the exception of aspirin (which increases the
concentration of uric acid in blood serum) are
alternatives to colchicine, if they are used in the
maximum recommended therapeutic dose.

— Gilucocorticosteroids (GCs) — recommended for
patients with colchicine and NSAID contraindica-
tions, administered intra-articularly if possible. If this
is difficult or impossible due to multi-joint inflamma-
tion, the medication is administered orally, initially at
0.5mg of prednisone per kg of body mass, usually
over the course of 5 days with a gradual reduction
of the dosage.

— Canakinumab — a human, monoclonal IL-13 anti-
body (unavailable in Poland) intended for patients
with frequent attacks (> 3 per year), who have col-
chicine, NSAID and GC contraindications [5].
Treatment of chronic gout
In the case of recurrent attacks (> 2/year), the pres-

ence of gouty tophi, chronic arthritis, and concomitant
diseases, such as chronic nephropathy, hypertension,
ischemic heart disease and heart failure a treatment
targeted at lowering uric acid concentration should be
considered. The aim is to achieve a uric acid concentra-
tion of < 6mg/dl and in the case of gouty tophi and/or
chronic arthritis in the course of gout, < 5mg/dl. The
treatment should be started no earlier than 2 weeks
after the attack has subsided, due to the risk of anoth-
er attack.

— Allopurinol (a xanthine oxidase inhibitor) is a first
line treatment to reduce uric acid concentration in

blood serum, used at an initial dose of 100mg/day,

which is gradually increased, usually every 4 weeks,

until the optimal dose of 300-600mg/day is reached,
which should reduce the uric acid concentration to
6mg/dl.

— Febuxostat — as an alternative to allopurinol, in
case it’s ineffective or causes adverse effects. The
initial dose is 80mg/day and can be increased up
to 120mg/day [6].

In case of a gout attack, patients who regularly take
antihyperuricemic medication, like allopurinol (Allupol,
Milurit) or febuxostat (Adenuric), should not stop their
treatment, since this would increase the risk of future
attacks. Due to the mechanism of medications that
decrease the level of uric acid, which may cause a gout
attack, in the initial phase of the treatment it should
be taken in combination with colchicine at a dose of
0.5mg/day or with NSAIDs.

An addition or alternative to antihyperuricemics are
urisuric medications, like probenecid or benzbroma-
rone, which are unavailable in Poland. Losartan and
fenofibrate are known to have a weaker urisuric effect
and should be considered, especially for patients with
hypertension and dyslipidemia. [7, 8]
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ABSTRACT

Personalized medicine is an extension of traditional medicine is based on a highly individual approach to each
patient. One of the most important tools that allow this approach is targeted therapy. It focuses mainly on
blocking cancer cell’s proliferation and angiogenesis capabilities by interfacing with specific molecules
that are involved in the growth and progression of the tumour. Small-molecule inhibitors and monoclonal
antibodies are the main drugs that are currently in use in order to affect the specific biochemical pathways
in cancer cells. However, likewise any other cancer therapies, targeted therapy has its own limitations. For
instance, identifying a molecular target needed to begin treatment is one of those hardships. A specific
molecule is crucial in this way of treatment. The other limitation is the toxicity that appears during the
treatment, the same as in the case of traditional chemotherapy and radiotherapy. Furthermore, the cost
of this therapy is significantly higher compared to classical treatments. However, the main obstacles are
mechanisms of cancer drug resistance which are often developing in response to given drugs. In many
cases, it makes further treatment impossible. This article is focusing on the limitations of molecularly
targeted therapy.

Key words: molecularly targeted therapy, anti-cancer drugs, cancer drug resistance, the toxicity of
anti-cancer drugs

Introduction

The purpose of modern anticancer therapies is
to overcome the difficulties resulting from insufficient
knowledge of the tumour genome, its high diversity and
instability. Rapidly expanding knowledge of molecular
biology and cancer genetics has provided us with tools
that make personalized medicine possible. Molecularly
targeted therapy focuses on the identification of molec-
ular changes on the level of a single patient, and also
on optimization and individualization of treatment, as
well as individual characteristics of the tumour micro-
environment [1-3].

The presuppositions of such therapy are to block the
proliferation of cancer cells by interfering with specific
molecules necessary for the successful tumour growth
and development. Drugs are designed in such a way
to affect a specific, targeted biochemical pathway [4].
The first and most crucial step in planning an effective
treatment is to find specific molecules that serve as
a molecular target. One of the methods is to identify
proteins present in a tumour, but absent or exhibiting
a decreased expression in normal, healthy cells. An-

Med Res J 2019; 4 (2): 99-105

other approach is to look for changed proteins that
drive cancer progression. These can be fusion proteins
located in altered cells — the cause of genetic instability.
Each cell has specific cell-surface receptors, which are
responsible for activation of a response to extracellular
stimuli. Often these proteins are used as the target of
therapy because they show a relatively high frequency
of mutation or overexpression [1-4].

Molecularly targeted cancer therapy

Molecular targets

An example of a protein that is a target of molecular
therapy is Vascular Endothelial Growth Factor (VEGF),
one of the most important factors regulating the devel-
opment of tumour blood vessels, thereby modulating
the process of angiogenesis. The angiogenesis process
provides nutrients and oxygen for cancer cells, contrib-
uting to the formation and growth tumour. In addition,
it allows the spread of cancer cells — VEGF stimulates
the secretion of more proteases, contributing to the
degradation of the basal membrane. [5] Inhibition of
VEGF makes it possible to arrest the growth of blood
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vessels and cut off cancer cells from nutrients and
oxygen [6]. There are two approaches used to disrupt
VEGF signalling, i.e. including ligand blockade and
pharmacological blocking Vascular Endothelial Growth
Factor Receptor (VEGFR).

Another example of a molecular target is Epidermal
Growth Factor Receptor (EGFR). EGFR is a transmem-
brane glycoprotein that is overexpressed on the surface
of numerous tumour cells. Binding of the receptor to
the ligand leads to the activation of a signalling cas-
cade modulating proliferation, adhesion, migration,
angiogenesis and metastasis. The use of monoclonal
antibodies directed against EGFR causes binding and
blocking of signalling pathways, which results in inhi-
bition of tumour growth development and also in the
prevention of metastases [6].

The next protein used as the molecular target is
Human Epidermal Growth Factor Receptor 2 (HER2),
is characterized by the external activity of tyrosine
kinase. Gene amplification and overexpression of this
protein is identified in approximately 20% of breast
cancer cases, it is also a negative prognostic factor.
HER2 is a key mediator of cell growth and differentia-
tion. HER2-positive tumours show a higher degree of
malignancy than other subtypes. Inhibition or binding
of this receptor may prevent the activation of signalling
pathways, thus also the proliferation of the changed
tissue [7].

An example of gene serving as a target in person-
alized therapy is B-Raf Proto-Oncogene (BRAF). B-Raf
protein is a kinase from the RAF family of proteins and
participates in intercellular signalling. BRAF mutations
as BRAFV600E and BRAFV600K occurs with a high
frequency in various types of cancer, may be inherited
or acquired during postnatal development. This kinase
is part of the MAPK signalling pathway, which continu-
ous activation leads to increased proliferation, higher
invasiveness and survival of cancer cells, and also
increases the probability of metastasis. Modern drugs
inhibit the activity of the altered protein by inhibiting
this kinase [8].

Mechanism of action

Two action mechanisms of a targeted anti-cancer
treatment can be distinguished. The first of these is
blocking proliferation through the use of small molecule
tyrosine kinase inhibitors (TKI) which causes impeding
the activation of the signalling pathway by blocking the
action of an abnormal protein (Tab. 1) [1, 2].

The second type of treatment uses monoclonal anti-
bodies that bind specifically to the target proteins, which
leads to inhibition of their activity (Tab. 2). Through the
use of genetic engineering, humanized and fully human
monoclonal antibodies are produced and are used in
the treatment of cancer [10].

Toxicity of drugs used in targeted therapy

Inhibitors of the Epidermal Growth Factor
Receptor (EGFR)

Epidermal growth factor receptor inhibitors are
approved for treatment of early-stage cancers, such
as non-small cell lung cancer, colorectal cancer, breast
cancer, pancreatic cancer, head and neck cancer and
squamous cell carcinoma. They include intravenous
monoclonal antibody treatment or oral therapy with
small tyrosine kinase inhibitors. EGFR is expressed in
the structures of the skin, so inhibition is associated
with a number of adverse skin complications [11].
Itis believed that this is related to the inhibition of EGFR
in basal keratinocytes and hair follicles. They exhibit
similar expression of EGFR as in cancer cells [12].

In clinical practice, one of the most commonly
observed skin reactions is an acne-like eruption.
It manifests itself with blister-like papules or pustules
that occur in clusters. Aforementioned changes can
cause itching, smarting, pain and irritation. In the first
stage of treatment both, erythema and edema can be
present. Papules may occur between the 2nd and 3rd
week, and after about a month, persistent erythema,
dryness and telangiectasia are commonly noted. In
extreme cases, it is necessary to reduce the dose or
completely terminate the treatment. Some patients
notice an involution in post-treatment changes, but
there are also cases in which severe and persistent
acne-like reactions often develop [11, 13]. Research
regarding this subject reports a correlation between the
occurrence of a rash and the effectiveness of treatment.
It has been confirmed that acne-like changes in the
treatment with the use of gefitinib and erlotinib may be
an effective clinical indicator for predicting responses
in patients with small cell lung cancer [14].

Another common side effect of EGFR inhibitors is
Hand-Foot Syndrome or Palmar-Plantar Erythrodyses-
thesia. In the case of sorafenib and sunitinib therapy,
the intensity of these side effects is proportional to the
dose [14]. Syndromes range from erythema, edema and
burning, to hyperkeratosis. Those can significantly affect
the well-being of the patient during therapy. Other skin
complications include observable pathological changes
in hair and nails, resulting in hair loss and brittleness, also
nail brittleness, as well as discolouration or curling. [15].
Other side effects associated with EGFR inhibition include
dry skin, pruritus, atrophy of the natural barrier protecting
against infection, seborrheic dermatitis, subungual hem-
orrhage, photosensitivity or paronychia, manifested by
purulent inflammation around the nails [11, 12].

Trastuzumab, a monoclonal antibody directed
against HER2, is mainly applied in breast cancer. The
most common side effects are chills, fever, asthenia
and nausea. However, cases of extensive and toxic
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cardiovascular complications or even fatal pulmonary
complications have also been reported. These severe
events include primarily; dyspnea, pneumonia, lung
infiltrates, edema, insufficiency or hypoxia. Usually,
treatment termination can take place if initial symptoms
indicating pulmonary complications occur [16, 17].

Inhibitors of B-RAF serine-threonine kinase

Skin lesions observed during treatment with EGFR
inhibitors may also occur during targeted melanoma
therapy. Increased risk of skin complications during
vemurafenib or dabrafenib therapy has been observed
in the range of 8 to 36 weeks after administration of the
first dose [18]. During BRAF inhibitors monotherapy,
skin toxicity is observed in 92-99% of patients, the most
common being acne-like lesions, maculopapular or
exudative rashes [19]. In addition, painful wart-like le-
sions most commonly occur after 4 weeks of treatment.
Another frequent side effect is the Hand-Foot Syndrome
described earlier. Most patients taking BRAF inhibitors
suffer from hypersensitivity to ultraviolet A radiation
(UVA). Side effects associated with exposure to UVA are
manifested by severe sunburns, pain or blisters. Other
side effects that occur during treatment of melanoma in-
clude alopecia, seborrheic dermatitis, follicular keratosis,
or epidermal cysts [19, 20]. Treatment of skin lesions
most often involves the use of antibiotics and corticoste-
roids, which carries additional toxicity to the patient. All
described Dermatologic Events (DEAs) exert enormous
influence on the mental, social and physical health of
patients and affect their overall quality of life [18].

Other possibly dangerous complications, occurring
during treatment with drugs such as dabrafenib or ve-
murafenib are fever, skin lesions, hepatic toxicity and
lymphopenia. Lymphopenia makes it difficult to initiate
an immune response and thus leads to numerous
infections. The late identification of infections caused
by pathogens can lead to particularly severe and po-
tentially fatal diseases [21].

Inhibitors of Vascular Endothelial Growth Factor
(VEGF)

In addition to skin complications, molecular targeted
therapy can cause a number of other side effects. Tyrosine
Kinase Inhibitors like sorafenib, sunitinib, imatinib ora ax-
itinib may have side effects associated with hypothyroidism:
— thyroid atrophy by inhibiting its vascularization,

— preventing the binding of VEGF to normal thy-
roid cells,

— reducing the synthesis of thyroid hormones,

— inhibition of iodine uptake,

— sdrug-induced thyroid atrophy [22, 23].

Moreover, in 2010, thyroid dysfunction was de-
scribed in patients treated with gefitinib [23]. These
events were related to its mechanism of action, as it
affects a lot of tyrosine kinases and binds VEGFR. The
result of such interaction may be thyroid dysfunction
occurring after less than a month of administrating the
drug, it may have a place earlier than in the case of
sorafenib or sunitinib [24].

VEGF plays a key role in the development of
vascular blood vessels, which is why anti-angiogenic

Table 1. Examples of kinase inhibitors used in targeted therapy [8]

Mechanism of action Target Therapeutic indications
Dabrafenib Selectively binds B-raf protein. BRAF melanoma
Vemurafenib ~ Selectively binds to the BRAP ATP binding site. BRAF melanoma
Lapatinib Reversibly blocks the phosphorylation of EGFR, ErbB2, EGFR breast cancer
ERK-1 and-2 and AKT kinases. HER2
Erlotynib Reversibly binds to the intracellular catalytic domain of EGFR NSCLC,

the EGFR receptor.

pancreatic cancer

Table 2. Examples of antibodies used in targeted therapy [8]

Mechanism of action

Target and type of

Therapeutic indications

monoclonal antibodies

Cetuximab Binds to the intracellular domain EGFR colorectal cancer,
of EGFR. chimeric IgG1 HNSCC
Bavacizumab  Inhibiting receptor activation VEGF humanize IgG1 cervical cancer, NSCLC,
by binds to VEGF. glioblastoma, ovarian cancer, kidney
cancer, colorectal cancer
Trastuzumab  binds HER2 on the surface HER2 humanize IgG1 Stomach or esophageal

of tumor cells, bring cell-mediated
cytotoxicity in relation to tumor
cells that overexpress HER2.

adenocarcinoma, breast cancer
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therapies focus on inhibiting this factor. Numerous
inhibitors have been approved by the U.S. Food and
Drug Administration (FDA) they show potential benefits
but also cause significant dose-related complications.
In 2011, the FDA withdrew the permission to use beva-
cizumab in case of treatment of breast cancer because
the benefits did not outweigh the risks of the treatment
[25, 26]. Due to the mechanism of action, the majority
of adverse reactions resulting from anti-VEGF therapy is
associated with vascular disease. These include cardiac
infarction, cerebral stroke, heart failure, hypertension,
thromboembolism or proteinuria [25].

Hypertension is considered to be a frequent con-
sequence of undergoing VEGF inhibitors therapy [25].
Induction of hypertension may be connected with
inhibition of nitric oxide production in endothelial cells.
It usually is asymptomatic, but it can be a risk factor
for cardiovascular disease or renal failure [27]. Another
common consequence of using anti-angiogenic drugs
is proteinuria, most likely caused by the inhibition of
VEGF paracrine signalling [25], or acute hypertension
[12]. Proteinuria is associated with overproduction of
abnormal proteins that can cause nephrotoxicity. The
above side effects accompanying anti-VEGF therapy
may correlate with each other or may be a result of
long-term therapy. In the elderly, they are not a prog-
nostic factor [25].

There is also a risk of arterial thromboembolic
complications, as VEGF inhibition may negatively affect
blood dust and von Willebrand factor, and consequently
lead to the activation of the hemostasis system [12]. All
agents directed against VEGF are associated with an
increased risk of bleeding [28, 29].

Anti-cancer drug resistance
Drug resistance can be one of the most significant

limiting factors during anti-cancer treatment. The

resistance may result from the adaptation of tumour
cells caused by regular drug application or from the
presence of pre-existing changes at the molecular level

[30, 2]. Congenital cellular resistance is characterized

by a lack of response to drugs from the beginning of

their use. The acquired one, however, appears some-
time after the start of therapy, most often after 12 or

18 months. Most patients develop resistance at one of

the stages of treatment. There are many mutations and

disorders that may result in the cell not being sensitive
to targeted treatment [2, 31]. Asic K., in his work from

2016, divided the resistance mechanisms into:

— disturbances of drug penetration inside the cell
— changes occurring in genes coding for tar-
get proteins,

— addiction to the alternative signalling pathway
— activation of a protein that performs a similar
function, causing further growth of cancer cells,

— changes leading to further activation of the target
path — mutations or changes of genes encoding
proteins below or above the target molecule,

— replacement/imitation of the target function,

— activation at Multidrug Resistance (MDR) [31].

Inhibitors of the Epidermal Growth Factor
Receptor (EGFR)

In the case of treatment of non-small cell lung can-
cer (NSCLC) with erlotinib, all previously mentioned
mechanisms have been observed, both congenital
and acquired cellular resistance. During the treatment
of colorectal cancer with cetuximab, in the case of
congenital resistance, compensation of the EGFR func-
tion and changes in the regulation of the target signal
pathway have been demonstrated. This resulted in the
further activity of the EGFR molecule. In the example of
acquired resistance, changes indicating contact with the
drug have been shown [31, 32]. The primary problem in
NSCLC therapy is the activation of alternative, parallel
signalling pathways that cause the blockade created
by the drug to be bypassed. One of the additional
mechanisms of potential resistance is the activation of
the insulin-like receptor 1 (IGFR1) [33].

Similarly, targeted therapy for HER2 overexpres-
sion in the treatment of breast cancer using monoclo-
nal antibodies may contribute to all of the previously
mentioned mechanisms of cellular resistance. In the
case of acquired resistance, MDR was excluded as
well as replacement/imitation of the target function.
When kinase inhibitors are used, further activation of
the target signalling pathway and replacement/imi-
tation of the target functions by activation of another
protein or MDR may also occur [31]. Trastuzumab
is an example of a drug that allows considerable
clinical advances in the treatment of breast cancer.
The impediments, however, is not fully understood.
Changes in the cell cycle, DNA repair mechanisms,
PI3K signalling pathway, as well as inhibition of
the extracellular protein domain or HER2 degrada-
tion are indicated. In the case of trastuzumab, the
mechanism of impaired binding of the drug to the
receptor may refer to the formation of a truncated
HER2 protein, devoid of the extracellular domain. Re-
ceptor cloning by MUC4 glycoprotein has also been
described. The loss of the PTEN suppressor gene
(Phosphatase and Tensin Homolog), or excessive
activation of the PI3K-AKT pathway, results in the
change of the signalling pathway into its alternative
counterpart [33].

Inhibitors of B-RAF serine-threonine kinase
Mechanisms of congenital resistance occurring

during treatment of melanoma with the BRAFV600E

mutation using vemurafenib, include dependence on
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alternative signalling pathways, further activation of
the target pathway and imitation of the target function.
In acquired resistance, it is also possible to make diffi-
cult contact with the drug by incomplete binding to the
cancer cell. The use of sunitinib is associated with the
occurrence of all the previously mentioned mechanisms
of congenital cellular resistance, with the exception
of the blockade of contact with the drug. Likewise,
further activation of the target path was excluded from
the acquired resistance [31]. In addition, it has been
shown that by reducing tumour vasculature when using
sunitinib, cancer cells acquiring resistance more often
form distant metastases [34].

Under physiological conditions, ERK signaling is
regulated by feedback mechanisms to preserve homeo-
stasis of the body and normal cell growth. In tumors with
the KRAS or BRAF mutation, this signaling disorders are
often noticed and the phenomenon of overexpression of
the path prompted researchers to use inhibitors of this
ERK signaling as a therapeutic agent - dabrafenib and
vemurafenib. Treatment has shown that effectiveness
correlates with the braking force of signaling. This is
related to the rapid adaptation of the tumor to the in-
hibited pathway through mechanisms leading to RAF
dimerization and the increased level of ERK signaling.
Vemurafenib and dabrafenib require a monomeric RAF
protein for inhibition. Therefore, when it is dimerized,
the action of drugs is inhibited. Furthermore, tumor het-
erogeneity influence to the development of resistance
to individual factors [35].

The cost of targeted therapies

The main premise of targeted therapies requires the
use of state-of-the-art diagnostic technologies, blood
and tissue banks, and the use of extended clinical
knowledge, which significantly influences the cost of
the final treatment. Drugs used in such therapies are
designed to work on a specified biochemical pathway
and require extensive trials, often limited to selected
patient populations. Therefore, except for the biological
barriers, which are often related to the mechanisms of
resistance, also incomplete understanding of signaling
pathways and further search for useful biomarkers, the
widespread use of personalized medicine is limited by
the economic barrier. There are various reasons why
investors have doubts about the profitability of person-
alized treatment. One of the main sources of hesitation
is the problem of identification of appropriate diagnostic
technologies that would be both, effective and at the
same time inexpensive [36].

Expensive studies can be profitable only if, due to
their high accuracy, they bring significant health benefits
to well-identified target groups. Standard breast cancer
treatment is based on chemotherapy and hormono-
therapy. In targeted treatment, other than the standard

characteristics of a tumor, such as size, lymph node
metastases, or hormone levels, tests are performed
in order to detect the expression of tumor genes and
protein levels. An example is the HER2 receptor study
to select candidates for trastuzumab treatment. It is rec-
ommended to apply either routine immunohistochem-
istry (IHC) or Fluorescent in situ Hybridization (FISH).
However, they differ in accuracy and efficiency, so
researchers often have to do carry out both tests. Only
patients with a HER2-positive result are classified for
this therapy [37].

A relatively expensive study in targeted therapy at
HER2 is a Histopathological analysis which uses anti-
bodies or Gene Expression Profiling (GEP); as a tool
for risk stratification. GEP includes gene analysis that
uses either DNA microarray technology or polymerase
chain reaction in real time (Reverse Transcriptase PCR,
RT-PCR) [37, 38]. Total cost of therapy for trastuzumeb
of early-stage HER-positive breast cancer averages
around $ 67,800 [39]. Treatment with trantuzumab
with HER-positive stomach cancer is estimated at
$ 90,000 a year [40].

FDA-approved Vemurafenib, used in the treatment
of metastatic melanoma in patients with the BRAF mu-
tation, is implemented instead of the standard dacar-
bazine treatment. Curl et al. compared the cost-effec-
tiveness of both treatments. It was shown that the cost
of using vemurafenib is inadequate to its results [41].

Comparative analysis indicates that the overall
cost of targeted therapy may outweigh the benefits of
the treatment. In 2011, the majority of targeted drugs
approved by the FDA, assuming a 12-month treatment,
required a cost of $ 20,000, which resulted in insurance
companies starting to withhold their expenses for treat-
ment. The costs of targeted therapy fell completely on
the patient, which in many cases led to stressful situ-
ations resulting from the loss of financial liquidity an
example may be bevacizumab approved for treatment,
among others colorectal cancer, NSCLC or ovarian
cancer. The annual cost of the treatment is estimated
around $ 50,000, which in some cases can amount to
$ 100,000. Finally, the monoclonal antibody was with-
drawn from the treatment of breast cancer due to proven
ineffectiveness compared to standard therapy, while the
cost of treating the patient for one year could be as high
as $ 500,000. Another drug, the use of which requires
large financial outlays is cetuximab, approved for the
treatment of among others NSCLC. Patient’s therapy
with its use costs about $ 800,000 a year. Even if there
are funds for treatment, this does not ensure survival,
but it may have many side effects that adversely affect
the patient’s well-being [40]. Another problem that con-
sumes large financial outlays is the costs of mitigation or
treatment of side effects. In contrast to diagnostics, they
are not included in the estimated cost of therapy [41].
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Conclusions

Molecular Targeted Therapy is one of the mod-
ern tools used in the fight against such cancers as
melanoma, breast cancer or colorectal cancer. The
condition for its use is accurate diagnostics which
enables the characterization of cancer cells. The
most important element of this therapy is to find
a molecular target. Novel, highly reliable markers for
targeting cancer cells with a specific phenotype are
still being sought.

In most patients, drug resistance appears after
a certain time, despite the initial effectiveness of the im-
plemented therapy. After the acquisition of resistance, it
seems almost impossible to overcome the mechanisms
allowing cancer cells to further undisturbed proliferation.
Most often in this case the treatment with personalized
therapy is completed and the patient is treated with
standard methods. There have also been attempts to
circumvent resistance mechanisms through the use of
combination therapies, but this is always associated
with increased costs of treatment.

Another problem in the use of personalized therapy
is high toxicity. Although the effect of therapy is target-
ed, it still affects normal cells. Some cells in the body
show expression of molecules that serve as a molecular
target, but not as pathological as in cancer cells. For
this reason, drugs directed against EGFR or HER2 most
often cause dangerous skin changes, anti-angiogenic
drugs, and cardiovascular complications. The increase
of side effects is associated with the reduction in the
dose of the drug or, in extreme cases, termination of
therapy. Mechanisms of resistance and toxicity of ther-
apy chiefly reduce its effectiveness.

The additional factor is the costs of diagnostics,
medicines and combating side effects. They predom-
inantly contribute to the unprofitability of treatment.
If the effects are inadequate to the incurred costs
and they additionally reduce the patient’s quality of
life, the drugs are not approved, and even though
they were previously registered, they are removed
from circulation.

The limitations of molecular targeted therapy are
in many cases greater than with standard anti-cancer
therapies. Meeting the requirements for reducing side
effects and costs with simultaneously higher efficacy
would require using molecules that are found on
cancer cells as a molecular target, but are absent on
normal cells (Fig. 1). Expanding our knowledge of
the resistance mechanisms and signaling pathways
in tumors would increase the chance of success for
targeted therapy. It is equally important to look for new
methods of drug production and diagnostic tests that
would minimize the cost of treatment.

Reduction cost

Searching for
of therapy

molecular targets

Overcoming of
resistance mechanisms

Reduction
of toxicity

Figure 1. Perspectives for Molecularly targeted therapy
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ABSTRACT

Effective patients’ preparation for discharge is expected to improve adherence to long-term treatment and
functioning in chronic faze of coronary artery disease-ameliorating clinical outcome. This paper is aimed to
introduce the strategy of comprehensive post-ACS in-hospital patients’ evaluation regarding readiness for
hospital discharge, as well as a post-discharge assessment of adherence to pharmacological treatment and
functioning in the chronic phase of the coronary artery. A system of diagnostic tools allowing assessment
of patients during hospitalization and after discharge has been developed. The Readiness for Hospital
Discharge after Myocardial Infarction Scale (RHD-MIS) was designed for in-hospital evaluation, while the
Adherence in Chronic Diseases Scale (ACDS) and the Functioning in Chronic lliness Scale (FCIS) for
examination during follow-up visits. They are expected to reflect the effectiveness of different aspects of
patient-medical staff collaboration. Use of questionnaires seems to be a method of choice for this purpose
because of the simplicity, easiness of their application, and low cost. Self-reported questionnaires allow
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Introduction

Therapy consistent with medical guidelines after
acute coronary syndrome (ACS) has been shown to
effectively reduce the prevalence of adverse cardiovas-
cular events, however, the adherence to long-term phar-
macotherapy tends to be insufficient [1-3]. Therefore,
extensive in-hospital education should be a standard
of care in patients with ACS [4,5]. To ensure patient
understanding, satisfaction and safety, discharge plan-
ning, including the assessment of patients’ readiness for
discharge, should be applied [6-8]. Such an evaluation
allows a personalized definition of needs for additional
educational intervention [9]. It is expected that effective
patients’ preparation for discharge will improve adher-
ence to long-term treatment and functioning in chronic
faze of disease improving clinical outcome [6, 7, 10].

This paper is aimed to introduce the strategy of
comprehensive post-ACS in-hospital patients’ evalu-
ation regarding readiness for hospital discharge, as
well as a post-discharge assessment of adherence
to pharmacological treatment and functioning in the
chronic phase of the coronary artery.

comprehensive in-hospital and post-discharge assessment of patients after ACS.
Key words: self-reported questionnaire, adherence to treatment, coronary artery disease

Med Res J 2019; 4 (2): 106-109

Methods

Self-reported questionnaires are suitable for com-
mon use allowing identification of patients with ACS of
insufficient preparation for discharge from hospital, sub-
jects of increased risk of low adherence to treatment after
discharge as well as bad functioning in chronic iliness
[3, 11, 12]. Therefore a system of diagnostic tools allow-
ing assessment of patients during hospitalization and
after discharge has been developed. A comprehensive,
multi-stage assessment of patients should improve the
quality of medical care by personalizing educational and
therapeutic interventions after ACS [13-15]. The Read-
iness for Hospital Discharge after Myocardial Infarction
Scale (RHD-MIS) [7] was designed for in-hospital eval-
uation, while the Adherence in Chronic Diseases Scale
(ACDS) [16, 17] and the Functioning in Chronic lliness
Scale (FCIS) [18] for examination during follow-up visits.

Assessment of readiness for hospital discharge

The discharge from the hospital is a multifactorial,
interdisciplinary, individualized process of transition
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from hospital to outpatient care, requiring efforts aimed
to meet patients’ expectations and needs as well as to
negotiate the agreement regarding a therapeutic plan
for the post-discharge period [19-22]. Therefore a tool
enabling the efficient assessment of the patients’ knowl-
edge, expectations, and concerns, as well as indicating
the field requiring additional intervention in clinical con-
ditions should be widely applied. The previously devel-
oped Readiness for Hospital Discharge Scale (RHDS)
was tested in a sample of adult medical-surgical patients
without any specific iliness [20]. The recently validated
RHD-MIS was designed for subjects after myocardial
infarction [7]. The validation procedure was performed
in 201 patients recovered for ACS and treated with the
percutaneous coronary intervention (PCI). The ques-
tionnaire consists of 23 questions: 18 self-reported by
patients (the subjective assessment of patients’ knowl-
edge — 7 items, expectations of patient — 9 items)
and 7 assessed by the medical staff during a consul-
tation with the patient (the objective assessment of
patients’ knowledge — 7 items), each scored from 0 to
3 points. The additional five not-scored items reflect the
patient’s situation and do not measure the intensity of
any feature. The internal consistency of the entire RHD-
MIS was satisfactory with an a-Cronbach coefficient of
0.789. The RHD-MIS fulfilled the assumption of factor
analysis: the determinant of the correlation matrix was
0.001, Kaiser-Mayer-Olkin (K-M-O) statistic was 0.723,
and the Bartlett’ test of sphericity was statistically sig-
nificant. The analysis of the internal consistency of the
three areas confirmed the rightness of the distinguishing
of three subscales. According to our knowledge, the
RHD-MIS is the first validated survey taking into account
the specificity of patients with ACS. It was developed
as a tool aimed to improve the quality of the discharge
process, including additional personalized education
and motivation [7]. Further investigation is needed to
assess the potential impact of RHD-MIS scoring on
long-term outcome.

Assessment of adherence to long-term medication

Poor adherence to long-term medication is known
to reduce the effectiveness of applied therapy making
it a critical issue in high-risk populations [16, 23]. Inter-
ventions aimed to improve adherence are expected to
ameliorate the clinical outcome in patients after ACS
[24]. Hence, there is a need for a reliable tool allow-
ing identification of subjects prone to not follow the
ordered therapy. Several self-reported questionnaires
were developed for this purpose. The survey should
be simple and easy to apply in everyday practice.
Moreover, it should determine the most common rea-
sons of non-adherence. The ACDS has been validated
in 401 patients with stable coronary artery disease
[16]. Initially, it has been designed as an 8 — items

self-reported questionnaire to reflect the actual imple-
mentation of the treatment plan in terms of provided
pharmacotherapy as well as facilitate identification of
mechanisms determining adherence in adult patients
with chronic illnesses. All the questions refer to de-
terminants of adherence associated with behaviours
and determinants that can indirectly influence the
adherence and are related to situations and patients’
convictions. According to the results of the validation
procedure, one question has been excluded. Finally,
the internal consistency for the remaining 7 items was
satisfactory with an a-Cronbach coefficient of 0.752. The
determinant of the correlation matrix was 0.211, the
value of K-M-O statistic was 0.848 and Bartlett’s test of
sphericity was statistically significant [16]. We believe
that the ACDS indicating subjects of low adherence
has the potential to improve patient — a health care
professional communication and relationship, which
are the key points providing higher adherence to the
specific therapy. However, further studies are required
to assess the correlation between the ACDS results
and actual adherence to medication. Several language
ACDS versions (Portuguese, Spanish and Turkish)
currently undergo validation procedures.

Recently, a variant of the ACDS — the ACDS-diet
has been also developed. It is dedicated for evaluation
of adherence to the diet. The results of ongoing simul-
taneous validation studies of Polish and Portuguese
versions are expected at the end of 2019.

Assessment of functioning in the chronic illness

The impact of the disease essentially covers all areas
of human functioning, including physical activity, emo-
tional and spiritual sphere, and functioning in society
resulting in lower self-value perception, deterioration
in well-being, an increase of anxiety and uncertainty
about the future [25-28]. However, the available tools
are aimed to evaluate only single aspects of the chronic
disease impact on human life e.g. quality of life, physical
and mental functioning, level of disease acceptance,
self-efficacy or health self-control location [29-32].
Therefore, a new diagnostic tool to assess the overall
functioning of the patient in chronic disease has been
created. The FCIS has been designed to evaluate the
impact of the disease on the patient, the patients’ im-
pact on the disease and the impact of the disease on
patients’ attitudes [18]. It has been validated in 366 cor-
onary artery disease patients previously treated with
PCI. The questionnaire consists of 24 questions divided
into three parts, with a catalogue of 5 answers added to
each question. The value of the a-Cronbach coefficient
for the entire questionnaire was 0.855 indicating that
the questionnaire is reliable and homogenous. The
set of all 24 questions fulfilled the requirement of the
factor analysis, i.e. the value of the determinant of the
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correlation matrix was 0.001, K-M-O parameter was
0.843 and the Bartlett’ test of sphericity was statistically
significant [18]. According to our knowledge, FCIS is
the first tool allowing the comprehensive assessment of
physical and mental functioning dedicated for patients
with chronic diseases. The FICS allows the assessment
of various aspects of patients’ functioning with chronic
disease in a quick and simple way, without the use
of several different tools. Such an approach should
allow diagnosing deficit areas in order to implement
appropriate therapeutic and educational interventions
[33]. The Portuguese versions of this questionnaire are
currently validated.

Discussion

The described strategy of comprehensive in-hospital
and post-discharge evaluation of patients after ACS
has been implemented into several clinical protocols
[34-36]. However, all these tools (RHD-MIS, ACDS,
and FCIS) were designed to improve the quality of
every-day clinical practice. They are expected to reflect
the effectiveness of different aspects of patient-medical
staff collaboration. Use of questionnaires seems to be
a method of choice for this purpose because of the
simplicity, easiness of their application, and low cost.
Moreover, questionnaires may also be helpful for dif-
ferentiation of mechanisms of resistance to treatment
[837-39]. Questionnaires are population-specific and
need validation in specific clinical settings [40, 41]. All
presented tools were tested in patients with coronary
artery disease after ACS treated with PCI [7, 16, 17,
18, 42]. Their application in populations with different
diagnosis or in other cultural and language environment
needs additional validation to ensure consistency and
reliability of results.

Conclusion

Self-reported questionnaires allow comprehensive
in-hospital and post-discharge assessment of patients
after ACS.
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Introduction

Cocaine is one of the most commonly used illegal
drug worldwide. It is highly psychologically addic-
tive, but it has no physical withdrawal effects. The
main mechanism action of cocaine is the inhibition
of noradrenaline and dopamine re-uptake from the
synaptic cleft which causes overstimulation of alpha
and beta-adrenergic receptors. [1] Cocaine abuse
may cause acute and chronic cardiovascular diseas-
es — myocardial ischemia, myocardial infraction,
arrhythmias, cardiomyopathy, myocarditis, hyperten-
sion, aortic dissection. (Fig. 1.) Cocaine users have
4-8 times higher mortality compared to the general
population. It is also the most common cause of
drug-related deaths.

A case of a 39-year-old man, who was taking cocaine 2-3 times a week for several years. The article contains
the possible impact of cocaine use on the cardiovascular system and differential diagnosis in this patient.
Key words: cocaine, cardiovascular

Med Res J 2019; 4 (2): 110-115

Case report

A 39-year-old male with pneumonia and heart fail-
ure (de novo), with no previous of cardiac problems,
presented shortness of breath. He admitted that he
was taking cocaine 2-3 times a week for several years
by inhaling it cocaine through his nose. Three weeks
ago he underwent a laryngological surgery due to
chronic sinusitis.

During the physical examination, the patient had
a blood pressure of 105/70 mmHg and his heart rate
was 110 beats/min and regular. In cardiac auscultation,
a high-pitched holo-systolic murmur on the apex, radi-
ating to the armpit could be heard. Electrocardiogram
revealed sinus rhythm with left ventricular overload and
hypertrophy, negative T in leads |, Il, aVL, V4-V6 (Fig. 2).

Effects of cocaine use

Short-term

Long-term

Arrhythmias
Myocardial infraction
Stroke
Aortic dissection

Heart failure
Cardiomyopathy
Endocarditis
Hypertension

Figure 1. Short-Term and long-term effects of cocaine use
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Figure 2. ECG of presented patient

Troponin | levels peaked at 77 ng/ml, creatine
was 0,97 mg/dl, Btype natriuretic peptide was
2003 pg/ml. A chest X-ray revealed an enlarged
cardiac silhouette (Fig. 3). An echocardiogram
demonstrated akinesis of the apex, anterior wall and
interventricular septum, hypokinesis of other left ven-
tricular walls, enlargement of all heart cavities, left
ventricular ejection fraction of 25%. Coronarography
didn’t show any abnormalities in coronary vessels
(Fig. 4). Cardiac MRI showed dilation and severe
retardation of the systolic function of both chambers
with no underlying cause. There wasn’t contrast
enhancement typical to inflammation or myocardial
ischemia.

Figure 3. Chest X-Ray of a presented patient

Cocaine-inducted acute myocardial
infraction

Overstimulation of beta-adrenergic receptors,
caused by cocaine, increases contractility and heart
rate, which leads to a higher oxygen request [2]. More-
over, cocaine is causing overstimulation alfa-1 and
alfa2 receptors, which causes coronary artery spasm.
The ischemic effect appears when heart rate and blood
pressure is higher, requiring more oxygen supply (Fig. 5).
Cocaine also activates platelet aggregation, which is
leading to the formation of blood clots in the coronary
vessels. It also accelerates atherosclerosis [3].

However, coronarography may not show any ab-
normalities in coronary vessels [4]. In patients with
cocaine-related pain, a heart attack occurs in 6% of
cases. Cocaine inducted acute myocardial infraction
is the most common among the population of patients
between the ages of 18-45 [5-6]. It needs to be sus-
pected in young patients with chest pain.

The risk of a heart attack increases 24 times directly
after using cocaine. Most infractions happen during the
first 3 hours after cocaine use [7]. Complications rarely
occur after 12 hours, so patients should be monitored
by ECGs and cardiac troponins for at least 12 hours
[8]. Cocaine is affiliated with an increased risk of acute
coronary syndrome even without the presence of cor-
onary heart disease, due to coronary artery spasms.

The treatment is similar to the one that is used in an
acute myocardial infraction. Until recently it was con-
sidered that it is not recommended to use B-blockers in
treatment, because of vasoconstriction properties. How-
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Figure 4. Coronarography of the presented patient

Increased
oxidate stress

Mitochondrial damage
and cell death
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channels
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Mechanisms
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cardiotoxicity

Increased platelet
coagulation
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Prothrombic state

oxygen supply

Increased heart-rate,
blood pressure
contractility

Increased myocardial
oxygen demand

Figure 5. Mechanisms of cocaine inducted cardiotoxicity

ever because of the fact, that a lot of patients didn’t admit
that they used cocaine, received B-blockers and they
didn’t affect them negatively, but even they had a ben-
eficial effect. [9] B-blockers are causing a lower request
for oxygen. Treatment was associated with lower rates
of deaths. The guidelines of ACC/AHA from 2012 states
that it is acceptable to use Bblockers at the patients with
hypertension or tachycardia if they received vasodilator
drug [7]. Additionally, it is recommended to use benzo-
diazepines for the patients who are hyper excitable with
hypertension and tachycardia [10]. Benzodiazepines
reduce the hemodynamic effects of cocaine. Sedation
is also indicated in patients with psychomotor agitation.

The lack of coronary artery stenosis in coronarog-
raphy, especially in young patients with the acute
coronary syndrome, should lead to suspicion of taking
cocaine as a cause. The guidelines of ACC/AHA from
2008-2012 recommended to using bare-metal stents in
cocaine abusers. [7]

The psychological state and euphoria associated
with cocaine use, reduce the number of patients, who
were referred to a hospital. That is why the reports on
the number of heart attacks caused by cocaine use
are underestimated.

With regard to the case report, the possibility of
myocardial infarction was ruled out because of the lack
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of chest pain and slightly increased Tnl without typical
dynamic, characteristic for the myocardial infraction.

Coronarography didn’t show any abnormalities in
coronary vessels.

Aortic dissection

Cocaine induces the apoptosis of smooth muscle
cells, which build the vessel wall, making them more
susceptible to damage [11]. Sudden increase of blood
pressure up to high values, after exposure to cocaine,
may cause aortic dissection. It is estimated that 0.5%
is connected with cocaine usage. Should be expected
aortic dissection especially in young patients with chest
pain. First line treatment is controlling blood pressure,
heart rate and level of pain. Further therapy is surgery.
Patients have a high risk of dangerous complications
and even death.

In this particular case report, aortic dissection is not
expected because there was no chest pain. Also, there
was no evidence of aortic dissection in imaging studies.

Cardiomyopathy

Cardiomyopathy in cocaine users is caused by a di-
rect toxic effect on myocytes, oxidative stress, calcium
channel dysfunction and also excessive adrenergic
stimulation. Toxic influence of cocaine is causing in-
flammation of the heart muscle, fibrosis and as a result
heart failure. Oxidative stress has a toxic effect on the
myocardium. It is caused by high level of peroxides and
free radicals, which are damaging all components of
cardiomyocytes. [12] Raised calcium inflow into smooth
muscle cells results in increased contraction force, but
when it is chronic, it weakens the myocardium, causes
overgrowth and decreases the left ventricle ejection
fraction. [13] Excessive adrenergic stimulation caused
by the inhibition of noradrenaline and dopamine reuptake
causes an increase in heart rate and elevated blood
pressure. [14] This affects the remodelling of the myocar-
dium. Improvement of the left ventricle ejection fraction
is possible after reaching total abstinence from cocaine.

Cocaine-associated cardiomyopathy should be sus-
pected in young patients with heart failure. Symptoms
reported by patients are similar to those with dilated
cardiomyopathy. Mostly it is dyspnea and fatigue. [15]
However it was revealed that symptoms such as leg
oedema are much less intense. Cardiomyopathy usually
has a more severe course. Usually, patients also present
symptoms of increased adrenergic stimulation, such as
tachycardia, hyper-tension and those associated with
the psychotropic action of cocaine. In a physical ex-
amination, it's possible to notice symptoms of cocaine
usage — depending on the route of administration of

the drug such as scars after intravenous injections or
damage of the nasal septum.

It is reasonable to use B-blocker treatment in pa-
tients with cocaine-related cardiomyopathy who had
abstinence for more than 6 months, as standard therapy
of the left ventricular dysfunction.

The clinical picture of this patient led to the diagno-
sis — cardiomyopathy. The patient presented dyspnea
and impaired of effort tolerance. It was confirmed by the
results of additional tests that includes among others
echocardiography and MRI.

Arrhythmia

Cocaine increases the risk of arrhythmia, due to exces-
sive adrenergic stimulation and it also affects the blockage
of sodium and potassium channels. In small doses the
effect of stimulation of the adrenergic system dominates, in
large doses, it blocks ion channels. [16] Usage of cocaine
induces ventricular and supraventricular arrhythmias. It
can cause sinus tachycardia or atrial fibrillation when ar-
rhythmia is the result of excessive adrenergic stimulation.
The blockade of potassium channels causes QT interval
prolongation, which can lead to ventricular tachycardia,
including torsade de pointes. Cocaine-induced myo-
cardial ischemia can cause ventricular tachycardia or
ventricular fibrillation. [17]

The first-line treatment is B-blockers in combination
with alpha-blockers. Sodium bicarbonate and lidocaine
are also used. Have Cablockers been shown to reduce ar-
rhythmia? It is important to correct electrolyte disturbanc-
es. Arrhythmias resistant to pharmacological treatment
can be corrected by cardioversion or defibrillation. It has
been proven that ablation is feasible, safe and effective in
patients with drug-resistant cocaine-induced tachycardia.
[18] The most common cause of sudden death in people
addicted to cocaine is ventricular fibrillation. [19] The main
therapeutic goal of a patient experiencing cocaine-related
arrhythmia is the abstinence of using cocaine.

During the hospitalization of the patient in the ECG
monitoring, no arrhythmias were recorded.

Endocarditis

Cocaine is one of the most commonly used drugs
for intravenous use. This route of administration is as-
sociated with a high risk of endocarditis.

Cocaine also has a damaging effect on the vascular
endothelium. Endocarditis in drug users is mostly on
the tricuspid valve. [20] Treatment consist of multi-week
antibiotic therapy but the most important goal is to stop
using cocaine.

The results of laboratory tests and the result of MRI
allowed to rule out endocarditis at the patient.
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Stroke

Strokes occur most often in older patients. How-
ever recently there was an increase in a number of
incidences among younger people, which is related
to the use of illegal drugs. Cocaine increases the risk
of ischemic and hemorrhagic stroke. [21] The most
common causes of ischemic strokes in patients using
cocaine are atherosclerotic stenosis of the large artery
and occlusion of the small cerebral vessels.

Vasoconstriction and prothrombotic properties in-
crease the risk of ischemic stroke. The use of cocaine
accelerates the process of atherosclerosis. [22] Long-
term use of cocaine increases the risk of stroke, including
endothelial changes, atherosclerosis and vasculitis. Most
ischemic cocaine-related strokes occur in people with
a distant history of cocaine use.

Hemorrhagic strokes are associated with a sudden
rise in blood pressure after cocaine ingestion. They
are more common in active cocaine users. The most
common cause is rupture of the aneurysm. [23] It has
been proven that brain aneurysms are likely to happen
to people who use cocaine. The use of cocaine is asso-
ciated with a greater probability of hemorrhagic stroke
than ischemic stroke. [24]

The patient did not show symptoms of neurological
deficit. Diagnosis for stroke has not been extended.

Conclusion

As demonstrated, cocaine has many negative ef-
fects on the cardiovascular system. One of the main
goals of treatment is total abstinence. An important
aspect is to make patients aware of the consequences
of further cocaine use. Cocaine use can cause both
short-term and long-term effects.

In young patients presenting cardiovascular disease
symptoms, but not having any other loads, the drug
use should be considered in the diagnosis, because it
is most often occurs in this age group.

In this case report, the patient was diagnosed with
toxic cocaine cardiomyopathy. The direct cause of the
disease was long-term and regular use of this drug.

The patient was qualified for ICD implantation as the
primary prevention of sudden cardiac death.
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ABSTRACT

About 2 percent of developed countries population use vitamin K antagonists (VKA), such as warfarin.
These anticoagulation drugs are commonly prescribed for the purpose of thromboembolism prevention,
in cases of atrial fibrillation, mechanical heart valves, deep vein thrombosis, pulmonary embolism and
etc. The frequency of VKA prescription is massively increasing in the whole world. The main reason for
it is the ageing of the population. As the usage of anticoagulants is increasing, doctors more often get
to encounter patients with gastrointestinal bleeding taking anticoagulating drugs. The treatment of these
patients is difficult because there are several important factors that have to be considered while choosing
the tactic of treatment, such as the intensity of bleeding, coagulation, thrombotic risk and endoscopic
findings. Even if practical guidelines partially indicate the main principles of actions for similar cases, the
treatment of bleeding patients taking anticoagulants remains seriously challenging. This article contains
clinical case report and the discussion of the treatment that has been chosen in this case, based on
practical guidelines provided by American Society for Gastrointestinal Endoscopy (ASGE), European
Society of Gastrointestinal Endoscopy (ESGE) and European Society of Cardiology (ESC). This topic is
also addressed in guidelines from the American College of Gastroenterology, the American College of
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Introduction

About 2 per cent of developed countries population
use vitamin K antagonists (VKA), such as warfarin.
These anticoagulation drugs are commonly prescribed
for the purpose of thromboembolism prevention, in
cases of atrial fibrillation, mechanical heart valves, deep
vein thrombosis, pulmonary embolism and etc. The
frequency of VKA prescription is massively increasing
in the whole world. The main reason for it is the ageing
of the population. As the usage of anticoagulants is
increasing, doctors more often get to encounter patients
with gastrointestinal bleeding taking anticoagulating
drugs. The treatment of these patients is difficult be-
cause there are several important factors that have to be
considered while choosing the tactic of treatment, such
as the intensity of bleeding, coagulation, thrombotic risk
and endoscopic findings. Even if practical guidelines
partially indicate the main principles of actions for similar
cases, the treatment of bleeding patients taking anti-
coagulants remains seriously challenging. This article
contains clinical case report and the discussion of the
treatment that has been chosen in this case, based

Chest Physicians, the American College of Cardiology, which give similar recommendations.
Key words: anticoagulants, warfarin, bleeding, thromboembolism, anticoagulation, endoscopy
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on practical guidelines provided by American Society
for Gastrointestinal Endoscopy (ASGE), European
Society of Gastrointestinal Endoscopy (ESGE) and
European Society of Cardiology (ESC). This topic is
also addressed in guidelines from the American College
of Gastroenterology, the American College of Chest
Physicians, the American College of Cardiology, which
give similar recommendations.

Case report

52 years old woman having the complaints of vomit-
ing with blood clots, black fieces and general weakness
has been delivered to the emergency department.

A day before hospitalization the patient got nausea
after coughing, had vomited blood with clots. One day
later vomiting occurred once again, black fieces showed
up as well. The patient has been delivered to the emer-
gency department by ambulance and has been hospi-
talized for more detailed examination and treatment.

The patient had rheumatism, mitral valve was re-
placed with a mechanical prosthesis in 2008. She also
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had a myocardial infarction and coronary arteries bypass
in 2008. Artificial cardiac pacemaker (ECS IKDVR) was
implanted in 2011. The patient also has arterial hyper-
tension, permanent atrial fibrillation, type Il diabetes.

The patient permanently takes metformin, gliclazide,
metoprolol, spironolactone, torasemide. She also often
takes diclofenac to reduce the pain of her joints. To pre-
vent thromboembolic events which can occur because
of mechanical mitral valve prosthesis and permanent
atrial fibrillation, the patient takes warfarin.

During the physical examination, the patient was
fully conscious, oriented and available for contact. The
skin and visible mucous membranes have been pink,
the tongue has been dry, covered with white plaque.
Breathing rate has been 16 per minute. Breath sound in
the lungs has been vesicular, without crackles on both
sides. Heartbeat has been arrhythmic with the sound of
amechanical valve’s prosthesis. Arterial blood pressure
110/80 mmHg, heart rate 150 times per minute. The
abdomen has been soft, but sensitive in the whole area.
The percussion of kidneys hasn’t been painful. There
have been no oedemas in her legs.

Blood test results: red blood cells (RBC) 3,27 x
10'2/l, haemoglobin (Hb) 103 g/I. Coagulation tests:
SPA 25 %, INR 2,19.

Endoscopy showed a bleeding gastric ulcer in the
angular area, which has been around 0.7 cm in size and
with a clot underneath. The bleeding has been stopped
by clamping. The treatment has been continued with
esomeprazole/pantoprazole 80 mg bolus intravenously,
continuing 8 mg per hour by automatic syringe pump
for 3 days.

A blood test was repeated after the endoscopy
and it showed that the amount of haemoglobin was
getting lower (1008881 g/l). The patient had a blood
transfusion, 2 units of red blood cells mass were given.

Next morning the health state of the patient was
improved, general weakness seemed to be reduced,
there were no signs of bleeding.

The treatment has been continued with Sol. Esome-
prazole 40 mg twice a day intravenously for 2 days,
later Caps. Omeprazole 20 mg twice a day orally
were prescribed.

In case of gastrointestinal bleeding, the decision to
stop taking warfarin and change it with low molecular
weight heparin (LMWH) was made, so the patient has
started getting Sol. Nadroparin 2850 IU twice a day sub-
cutaneously.

Tab. Tardyferon 80 mg once a day orally has been
prescribed additionally to treat anaemia.

The patient was discharged from hospital after
a week. On the day of discharge, her health was
improved, there were no signs of recurrent bleeding.
Heartbeat has been arrhythmic with the sound of a me-
chanical valve’s prosthesis. Arterial blood pressure
90/64 mmHg, heart rate 64 times per minute. Breath

sound in the lungs has been vesicular, without crackles
on both sides. The abdomen has been soft, slightly
sensitive in the epigastric area.

It has been recommended to continue the treatment
with Caps. Omeprazole 20 mg twice a day orally, Tab.
Tardyferon 80 mg once a day orally, Sol. Nadroparin
2850 IU twice a day subcutaneously. Also to avoid
nonsteroidal anti-inflammatory drugs (NSAID), to use
Caps. Tramadol if severe pain occurs. It has been
planned to repeat endoscopy after a month and then
decide if warfarin using should be restarted.

Endoscopy was repeated after a month, the healed
ulcer was observed and nadroparin was changed with
warfarin again. Warfarin resumption was started after
more than a month since gastrointestinal bleeding
occurred. There has been found Helicobacter pylori
infection and it has been treated with antibiotics. It was
also recommended to continue taking iron preparation
to treat and prevent anaemia.

Discussion

The patient is 52 years old woman with the signs
of gastrointestinal bleeding- vomiting with blood clots
and melena. The patient also uses warfarin, because
she has mechanical mitral valve prosthesis and perma-
nent atrial fibrillation, which are dangerous because of
increased risk of thromboembolism. Anticoagulant war-
farin certainly contributes to avoiding thromboembolic
events, yet significantly increases the risk of bleeding.
Gastrointestinal bleeding that occurred for the patient
might be the result of warfarin usage. Based on litera-
ture sources, in cases of active and heavy bleeding, the
usage of anticoagulants should be discontinued, except
minimal rectal bleeding. [1, 2] In case of this specific
patient, bleeding has been active, with a decreasing
amount of haemoglobin, consequently, warfarin has
been discontinued, according to the recommendations
of literature sources.

Early endoscopic intervention is the main measure
to stop gastrointestinal bleeding, so this procedure
should be organized immediately. [2] Anticoagulants
users’ blood coagulation, which is mainly reflected by
the international normalized ratio (INR), can be over the
therapeutic value, that is why it is important to measure
INR during the patient preparation for the endoscopic
procedure and to take additional means for restoring
normal coagulation. According to ASGE practical guide-
lines, in cases when bleeding is active, but INR value
fits in therapeutic range (< 2.5), it is not recommended
to postpone endoscopic procedure in the purpose of
restoring coagulation. However, if INR is > 3, there
is a need to take actions to normalize coagulation of
blood. Vitamin K, prothrombin complex concentrate
(PCC) or fresh frozen plasma (FFP) might be a choice in
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this case. For all the patients, except those with minimal
rectal bleeding and those with INR < 5, VKA should be
discontinued and administered Vitamin K. A decision to
give PCC (or FFP if there is no possibility to use PCC)
should be taken depending on patient‘s bleeding in-
tensity, INR value, the timing of endoscopic procedure
and individual risk for thrombosis. PCC should be given
to intensively bleeding, critical state patients with per-
sistent or permanent haemodynamic instability, evenin
those cases when INR value fits the therapeutic range.
INR should be measured every 20-30 minutes until
the end of the PCC infusion. If INR remains > 1.5, one
more dose of PCC should be given. After 6-8 hours INR
should be measured again, and then once a day until
the situation stays critical. It is recommended to admin-
ister Vitamin K together with PCC to avoid coagulopathy
which can occur 12-24 hours after INR normalization
when infused coagulation factors are eliminated from an
organism (the half-life of warfarin is 20-60 hours, PCC
6-8 hours, FFP 1,5 hours- 2 days). Actively bleeding,
haemodynamically stable patients with therapeutic INR
value should be given only intravenous Vitamin K, which
is enough in cases like these. If INR is over a therapeutic
range, PCC or FFP should be considered. Urgent restor-
ing of coagulation is not necessary for minor bleeding
that does not cause anaemia. If TNS > 5 low dose of
Vitamin K can be given orally (1-5 mg) or intravenously
(1-2.5mg). [1, 3, 4]

In the described situation, INR value has been in
the therapeutic range [2, 19]. This INR value does not
require additional coagulation recovering actions, such
as Vitamin K, PCC or FFP. Those means have not been
taken and endoscopy has been arranged immediately.
Endoscopy has shown a bleeding gastric ulcer, which
has been clamped and bleeding has been stopped.
Patients with gastrointestinal bleeding are usually
treated with proton pump inhibitors (PPIs). When
gastrointestinal bleeding is suspected, intravenous
PPIls should be administered empirically (e.g. 80 mg
esomeprazole bolus i/v, continuing 40 mg twice a day
intravenously) and continued until the exact location of
bleeding is detected. [5] The patient has been treated
with esomeprazole/pantoprazole 80 mg bolus intrave-
nously, continuing 8 mg per hour by automatic syringe
pump for 3 days. The chosen treatment matches
recommendations, though it suggests initiating admin-
istration of PPIs as soon as gastrointestinal bleeding
is suspected. Later on, treatment was continued by
Sol. Esomeprazole 40 mg twice a day intravenously
for 2 days and Caps. Omeprazole 20 mg twice a day
orally afterwards.

After bleeding is stopped endoscopically, a patient
should be carefully monitored in case of recurrent
bleeding. If the patient used to take anticoagulating
agents, it is important to evaluate thrombotic risk and

decide whether taking those drugs has to be restarted.
Anticoagulants are usually restarted for patients who
are haemodynamically stable and the risk for recurrent
bleeding is low (based on Forrest classification). [6]

The timing of resuming anticoagulating agents de-
pends on the specific drug, that patient has been using
before. Both ASGE and ESC practical guidelines indi-
cate, that if warfarin has been used, it can be restarted
at the same evening of the procedure, only if there are
no signs of recurrent bleeding. To reach therapeutic
effect might take a few days. [6, 4]

It is recommended to give bridging therapy with
heparin for patients who have a high risk of thrombo-
sis. The main point of this therapy is the relatively short
half-life of heparin (1.5 hours), which allows discontin-
uing the usage of preparation immediately if bleeding
occurs. Bridging therapy should be started patients who
used to take warfarin in these cases:

1. Embolic stroke or systemic embolic event within the
previous three months

2. Mechanical mitral valve

3. Mechanical aortic valve and additional stroke risk
factors

4. Atrial fibrillation and very high risk of stroke (e.g.,

CHADS, score of 5 or 6, stroke or systemic

embolism within the previous 12 weeks, concomitant

rheumatic valvular heart disease with mitral stenosis)
5. Venous thromboembolism within the previous three
months
6. Recent coronary stenting
7. Previous thromboembolism during interruption of

chronic anticoagulation [7]

There are 2 kinds of heparin that can be used for
bridging therapy: low molecular weight heparin (LMWH)
or unfractionated heparin.

LMWH is recommended for patients with very high
(e.g., rheumatic heart disease, permanent atrial fibrilla-
tion with recent embolic stroke, mechanical heart valve)
or moderate (e.g., active oncological process) arterial
thromboembolic risk. Unfractionated heparin is a better
choice in case of renal failure or haemodialysis because
it is dosing does not depend on renal function. [7]

Heparins can be given in prophylactic, therapeutic
or intermediate doses. Therapeutic doses are the best
for patients with a potential source of arterial throm-
boembolism (e.g., atrial fibrillation, mechanical heart
valve) or venous thromboembolism, which occurred
within the last month. [7]

Intermediate dosing can be applied for patients with
atrial fibrillation or venous thromboembolism, which
occurred within the last month, but there is a greater
concern of bleeding. [7]

Prophylactic dosing is not applicable for patients
with atrial fibrillation, because there is no evidence of its
efficiency in this case. Doses like these can be applied
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for patients who had venous thromboembolism within
3-12 month. [7]

Bridging therapy is just a temporary solution, which
allows reducing thrombotic risk during the acute,
life-threatening period. Observational studies’ findings
show that resuming Vitamin K antagonists is the best
choice after the acute bleeding period is gone, though the
most appropriate timing to do so is not that well studied.

3 clinical studies compared the patients, who
resumed Vitamin K antagonists after gastrointestinal
bleeding and those who did not. Resuming of Vitamin K
antagonists has been associated with a significantly lower
risk of thromboembolic events and death. Furthermore,
the risk of recurrent bleeding has remained similar. [1]

The ideal timing of resuming anticoagulation drugs
after gastrointestinal bleeding is poorly studied. Prac-
tical guidelines do not specify when to restart using
anticoagulants and recommend to do it as soon as
cardiovascular complications’ risk exceeds the risk of
bleeding. One of the studies mentioned earlier divided
653 patients into intervals by the time of resuming
anticoagulation after bleeding (< 7 days; 15-21 days;
21-30 days; > 30days). Mortality was lower in those
cases, when anticoagulation was resumed < 7 days,
15-21 days and 21-30 days, compared to those, that
resumed coagulation > 30 days. Patients who start-
ed using warfarin after 7d., had approximately 2 fold
higher risk of recurrent bleeding and slightly lower risk
of thromboembolism, compared to those, who did it
after > 30 days. The incidence of recurrent bleeding
was similar in all groups that resumed anticoagulation
after > 7 days, thus it seems that second week after
gastrointestinal bleeding might be the most reasonable
timing to restart Vitamin K antagonists. Nevertheless,
patients in this study were not divided based on a spe-
cific risk for thrombosis and recurrent bleeding. [1]

The patient in the described case, that has perma-
nent atrial fibrillation and mitral valve prosthesis, uses
warfarin for prevention of thromboembolic events. Ac-
cording to literature sources, 3 factors have to be con-
sidered, while planning to resume anticoagulation- the
risk of recurrent bleeding, specific anticoagulant, that
patient used to take before, and thrombotic risk. En-
doscopy has shown a bleeding gastric ulcer with a clot
underneath, so the risk of recurrent bleeding reaches
10-20 %. The prosthetic mitral valve is a factor for high
thrombotic risk, moreover, she has permanent atrial
fibrillation, which means that there is a need for LMWH
therapy. [8, 6] The patient has started getting Sol. Na-
droparin 2850 |U twice a day subcutaneously.

On the day of discharge from the hospital, the usage
of warfarin was still suspended and recommended to
continue the treatment with Sol. Nadroparin 2850 U
twice a day subcutaneously and decide whether to
restart using warfarin after endoscopy, which was

planned after alimost a month from the day of discharge.
However, available sources show that it is safe to restart
warfarin after > 7 days from gastrointestinal bleeding.
Studies have not shown a significantly higher risk of
bleeding compared to those cases when warfarin was
restarted after a month, so it would be reasonable to
restart it earlier than it has been done.

All things considered, the treatment for this pa-
tient has been chosen wisely, but based on the latest
knowledge, more modern viewpoint on restarting
anticoagulating drugs could be applied. Even though
gastrointestinal bleeding is a serious life-threatening
situation, which requires urgent treatment and careful
monitoring, since active bleeding period had passed,
more concern should be given to the prevention of
thromboembolic events.
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Abstracts

1. The effect of an educational campaign on stroke symptoms recognition among
primary school kids

Aleksandra Drozdowska’, Jakub Erdmann’, Karolina Glowacka’', Martyna Moczydfowska’', Oskar Puk’,

Anna Rembisz’, Adrian Szkudlarek’, Grzegorz Kozera?

Students Scientific Association at Department of Neurology, Ludwik Rydygier Collegium Medicum of Nicolaus Copernicus University, Byd-
goszcz, Poland
’Department of Neurology, Ludwik Rydygier Collegium Medicum of Nicolaus Copernicus University, Bydgoszcz, Poland

Background: Stroke is the third leading cause of disability among adult patients. Poor awareness regarding stroke emergencies and symp-
toms limits its effective therapy. School promotion of the essential knowledge about stroke manifestations may be beneficial, however little is
known about its efficacy among Polish pupils. Therefore we aimed asses the effects of education campaign on of stroke knowledge among
primary school kids.

Methods: Dedicated educational campaign entitled “uDARuj Zdrowie” including 45 minutes lesson with movie presentation has been performed
among pupils from Il class of primary school. Kids answered the questionnaire of: 9 one-choice questions concerning stroke awareness and
first aid procedures and 1 question regarding typical stroke symptoms before and +/- 12 months after the lesson.

Results: 287 kids participated in lessons, and 145 responded the questionnaire after the follow up. Median of correct answers re-
garding stroke awareness and first aid procedures were 5 (0-5) before and 6 (1-9) after the follow up (p < 0.01), including: cause
of a stroke 32.12% vs. 37.41% (p < 0.01), immediate call for ambulance 62.21% vs. 82.44% (p < 0.01) and therapeutic time win-
dow 89.21% vs. 95.83% (p < 0.01). Median of recognized stroke symptoms was 2 before and 4 after the follow up (p < 0.01).
Conclusions: Dedicated educational campaign improves kids knowledge about stroke symptoms and procedures. Basic stroke education
should be implemented in primary education.

2. Predictors of an early diagnosis of total occlusion of infarct-related artery in
patients with non-ST-elevation myocardial infarction (NSTEMI)

Irmina Antonina Morawska, Rafat Niemiec, Katarzyna Mizia-Stec
Leszek Giec Upper-Silesian Medical Centre, 1st Chair and Clinic of Cardiology, Medical University of Silesia in Katowice

Background: Some patients with non-ST-elevation myocardial infarction have a total occlusion (TO) of infarct-related artery (IRA).
Thereupon, acute coronary occlusion (ACO) may also present as non-ST-elevation myocardial infarction (NSTEMI) and thus veil the
real threat. The prevalence and impact of TO of IRA on outcomes in patients with NSTEMI remain unclear. The purpose of the study
was to analyse the incidence of total occlusion of IRA and to assess the predictors of total occlusion of IRA in patients with NSTEMI.
Methods: The study was conducted as a retrospective cross-sectional analysis of 399 consecutive patients with NSTEMI (M = 293, mean
age 70.3 = 10.1) hospitalised and treated by primary percutaneous coronary intervention (PCI) in the 1st Chair and Clinic of Cardiology,
Medical University of Silesia in Katowice in 2017. The study population was categorized into patients with TO of IRA and with hemodynamically
significant culprit coronary lesion (non-TO) on coronary angiography. Demographic and clinical data, including laboratory test results and
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electrocardiographic parameters, were acquired by means of meticulous review of discharge summaries and electronic health records. TO of
IRA, in-hospital and 12-month mortality were the outcomes.

Results: TO was found in 138 (34.6%) patients with NSTEMI. Patients with TO had a greater incidence of diabetes mellitus (p = 0.003)
and atrial fibrillation (p = 0.02). Coexistence of serum triglicerides level (p = 0.001), glucose level (p = 0.0005) and baseline troponin level
(p = 0.004) corresponded with the highest incidence of TO of IRA. The left circumflex artery (LCx) was the major IRA in the TO group (39.1%),
whereas the left anterior descending artery (LAD) was more commonly the IRA in the non-TO group (48.5%). Multivariate analysis revealed
that LCx as the culprit lesion (OR 0.53 [0.41-0.68], p < 0.0001) was an independent predictor of IRA flow in TIMI scale. In-hospital and
12-month mortality were significantly higher in the TO group than non-TO group (2.8% vs. 1.1%, p = 0.007 and 6.1% vs. 2.5%, p = 0.0003).
Conclusions: The identification of NSTEMI patients with total occlusion of infarct-related artery is challenging. In the population of patients with
NSTEMI, TO of IRA represents a considerably frequent phenomenon and corresponds with established clinical markers of impaired outcome.
These patients may require different clinical approach than typical NSTEMI patients. Therefore, the utmost caution should be paid to prevent
delay of coronary angiography in NSTEMI patients with higher baseline troponin levels and metabolic disturbances who represent the increased
risk of acute coronary occlusion.

3. The use of body composition analysis in diagnosing heart failure
— comparison with brain natriuretic peptide

Jjakub Rzeszuto, Izabela Garbacz’, Maciej Lemariski’, Wioleta Stolarek?,

Michat Siedlaczek?3, tukasz Pietrzykowski®, Piotr Michalski®

Students’ Scientific Society, Department of Cardiology and Internal Medicine Nicolaus Copernicus University in Torun. Collegium Medicum
in Bydgoszcz, Poland

°Department of Cardiology and Internal Medicine Nicolaus Copernicus University in Torun. Collegium Medicum in Bydgoszcz, Poland
3Department of Health Promotion Nicolaus Copernicus University in Torun. Collegium Medicum in Bydgoszcz, Poland

Background: Heart failure (HF) concerns 26 million people around the globe and is one of major causes of hospitalisations in Europe. Currently,
one of the recommended by European Society of Cardiology (ESC) methods of screening is checking the brain natriuretic peptide (BNP) level.
It is a very non-specific test however, as its increase may also occur due to left ventricle hypertrophy, hyperthyroidism, renal failure or other
causes. This made us look for a way that is faster, cheaper and would allow to detect HF earlier, thus giving opportunity to start the treatment
in an earlier stage, when prognosis is better. To do so we have tried to prove relation between body water content and presence of HF.
Methods: The approach we are exploring is use of body content analysis done thanks to bioimpedance, since other studies show close re-
lation between percentage of water in a body mass and management of acute HF and this is a good non-invasive method to determine that
factor. Study group consists of hospitalised stable adult patients admitted for diagnostics towards HF detection. During the hospitalisation
the necessary diagnostic tests were performed and additionally body content analysis using bioimpedance method. During the hospitalisa-
tion laboratory tests and imaging examinations were performed as required for diagnostic and treatment purposes, as well as body content
analysis using bioimpedance method specifically for the study. Twenty seven patients were encircled to the study, with total of 100 planned.
Results: According to the current data from the group of 27 patients, there was a significant negative correlation between BNP and BMI
(R = -0.529, [i] p = 0.005 [/i]) and a significant positive correlation between BNP and fat-free tissue (R = 0.549, [i] p = 0.004 [/i]), total
water (R = 0.463, [i] p = 0.017 [/i]) and extracellular (R = 0.576, [i] p = 0.002 [/i]). Increased BNP level was associated with left ventricular
dysfunction ([i] p = 0.022 [/i]) and atrial fibrillation ([i] p = 0.025 [/i]). There was no correlation between body content and left ventricular
ejection fraction (LVEF). Furthermore, there was no relation between body content and systolic or diastolic left ventricular dysfunction.
Conclusions: Current results indicate bioimpedace body content analysis may be a method to assist in the diagnosis of HF. However, it is
necessary to analyze results from the planned group of patients. At this point basic limitations of our research are monovariable analysis and
small count of the study group.

4. The effect of Homocysteine on fibrinolytic and proteolytic parameters depends
on the intraluminal thrombus thickness

Monika Adamowicz, Natalia Grzes, Aldona Siennicka
Department of Laboratory Diagnostics, Pomeranian Medical University of Szczecin.

Background: Increased levels of homocysteine (Hcy) have been implicated as risk factor for cardiovascular disease and there is some
evidence that may be associated with an increased risk of having an abdominal aortic aneurysms (AAA). Homocysteine was suggested
to enhance the proteolysis as well as disturbance of the coagulation/fibrinolysis system, which in turn may promote local proteolytic deg-
radation of the aortic wall. In the majority of cases, the aneurysmal walls are covered by the intraluminal thrombus (ILT). It was suggested
that depending on the thickness, ILT shows the significant differences in the activity of proteolytic and fibrinolytic processes, which em-
phasizes that such peculiar structure may influence the pathogenesis and development of the disease. The aim of this study was there-
fore to investigate the effect of incubation of homocysteine on proteolytic and haemostatic activity in individual aneurysm compartments.
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Methods: Aneurysmal aortic specimens were obtained from 36 patients (27 men and 9 women), who were diagnosed with the
presence of both thick (= 25 mm) and thin (< 10 mm) intraluminal thrombus in one aneurysm sac. The obtained aneurysm tissue
samples were divided into four groups: thick thrombus; thin thrombus; wall adjacent to thick thrombus; wall adjacent to thin throm-
bus. In a series of experiments, the thick and thin ILT as well as adjacent walls were separately incubated in medium, in the pres-
ence of DL-homocysteine (100 umol/L or 500 umol/L). Untreated aneurysm fragments were used as controls. After treatment, tissue
samples were collected for protein extraction and the concentration of t-PA (ng/mg,) and TF (pM/mg) were determined using immu-
noenzymatic test (ELISA). The MMP-2 (uM/mg) activity was performed using fuorescence resonance energy transfer (FRET) assay.
Results: Incubation of thin thrombus fragments with DL-Hcy resulted in an increase of t-PA concentration compared to control tissue
(1.39 = 1.65 vs. 0.84 = 0.74, p = 0.024). Whereas, in thick ILT sections, MMP-2 activity as well as t-PA concentrations was decreased
(respectively, 2.63 = 2.02 vs. 3.28 = 2.65, p = 0.006; 0.67 = 0.57 vs. 0.96 = 0.91, p = 0.021). Moreover, DL-Hcy induced the activity of
MMP-2 in the wall underlying thin IL T in comparison to control tissue (9.54 + 5.88 vs. 7.44 + 4.48, p = 0.011). In turn, in wall adjacent to thick
thrombus the activity of both MMP-2 and TF were decreased in contrast to controls (respectively, 5.89 + 3.39 vs. 7.26 + 5.49, p = 0.046;
67.13 = 72.59 vs. 114.46 = 106.29, p = 0.007).

Conclusions: These data demonstrate that homocysteine increases the activity of both haemostatic and proteolytic parameters in thinner AAA
segments, which suggested that Hcy may enhance damage of arterial wall in this part of aneurysm. Those results might be significant for future
AAA studies in the context of predictive tools of disease severity, risk of rupture as well as potential targeted therapy.

5. The importance of focal adhesion in coronary artery endothelial cell activation
and barrier function

Maciej Gagat', Wioletta Zielinska', Marta Hafas-Wisniewska’, Dariusz Grzanka?, Alina Grzanka’

"Department of Histology and Embryology, Faculty of Medicine, Nicolaus Copernicus University in Torun, Collegium Medicum in Bydgoszcz,
Bydgoszcz, Poland
°Department of Clinical Pathomorphology, Faculty of Medicine, Nicolaus Copernicus University in Torun, Collegium Medicum in Bydgoszcz,
Bydgoszcz, Poland

Background: Maintaining the integrity of the endothelial barrier is a prerequisite for homeostasis. This is possible due to the in-
volvement of proteins that sustain normal cell-cell and the cell-extracellular matrix (ECM) contacts. In the case of the endotheli-
um, the basic protein involved in adherence junctions is VE-cadherin, while talin is closely associated with the focal adhesion. It
is postulated that in the endothelial cells mainly talin-1 is expressed, whereas talin-2 homolog is characteristic for cardiac muscle
cells. It is possible, however, that talin-2 may also occur in endothelial cells, but its role remains unknown. The aim of the study was
to elucidate the involvement of both talin homologues and focal adhesion in the inflammatory response of vascular endothelial cells.
Methods: We used primary human coronary artery endothelial cells (pHCAECs) derived from healthy 23-years old white male treated with
tumour necrosis factor alpha (TNFa). Endothelial cells were activated with 100 nM concentration of TNFe. Tropomyosin-1 (TPM1) expression
was regulated using the CRISPR/Cas system. Alterations in cell-cell and cell-ECM contact were confirmed by fluorescence labeling of junctional
and focal adhesion proteins together with the actin cytoskeleton. Proteins levels were assessed using western blot technique. The angiogenic
potential was investigated using in vitro tube formation assay. All results obtained on the fixed cells were analyzed in relation to those from live-
cell imaging. Morphology of migrating cells was investigated using correlated fluorescence and holotomography microscopy.

Results: TNFa-activated pHCAECs change F-actin organization pattern from star-like into linear stress fibres. Simultaneously,
TNFe induces formation of angiogenic-dependent migrasome-like structures, which can be released to the medium and stay in the
place of previous strong cell-cell junction, attached to the place of strong focal adhesion site or taken up by surrounding cells. This
suggests their role in cell communication. These changes can be prevented by stabilizing the actin cytoskeleton structure. Stabili-
zation of actin filaments was achieved using CRISPR systems regulating the naive expression of TPM1. We showed that activation
of TPM1 expression dismissed inflammatory response of pHCAECs maintaining endothelial integrity and inhibiting in vitro tube
formation, whereas knockout of TPM1 increased the inflammatory response of pHCAECs leading to loss of endothelial integrity
and enhanced in vitro tube formation. Furthermore, our experiments showed that activation of TPM1 inhibits focal adhesion of pH-
CAECs, even after their activation with TNFa. On the other hand, knockout of TPM1 enhanced focal adhesion of TNFa-activated pH-
CAECs. It resulted in the increased expression of talin-2 and vinculin but not talin-1. Moreover, the activation of TPM1 inhibited cleavage
of VE-cadherin in pHCAECs, even after their activation with TNFa and promoted a-catenin-based stabilization of cell-cell junction con-
tinuity, especially in TNFa-activated cells, while knockout of TPM1 induced high expression of g-catenin in TNFa-activated pHCAECs.
Conclusions: TNFa-induced activation of pHCAECSs leads to F-actin cytoskeletal rearrangement promoting angiogenesis. CRISPR systems
regulating the expression of TPM1 can be used to control F-actin stabilization and endothelial integrity by the maintenance of both focal adhe-
sion and cell junctions. The increase in talin-2 expression in cells with actin cytoskeleton rearrangement may indicate the involvement of this
protein in the migration of activated endothelial cells due to enhanced traction force. However, the activation of TPM1 expression dismisses
the inflammatory response of pHCAECs and protects endothelial integrity, while the knockout of TPM1 leads to cellular changes characteristic
for angiogenesis.
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6. Science-fiction or the future of medicine: how using all-day cardiological
telemonitoring can help diagnose the coronary heart disease

Katarzyna Faderska, Katarzyna Jarzebska, Aleksandra Bak, Aneta Kida, Tomasz Cyganek, Maciej Drwecki
Biostatistics Scientific Club at the Cathedral and Epidemiology Facility, Medical University of Silesia

Background: Advancement in healthcare technologies, such as tele-ECG provides easier and faster medical contact for cardiology
patients. Tele-ECG followed by telephone consultation should identifies first signs of heart diseases exacerbation, resulting in better clin-
ical outcomes. However, there is lack of data comparing efficiency of telemonitoring in patients after percutaneous coronary procedures.
Therefore, the aim of this study was to evaluate long term clinical outcomes between patients with or without telemonitoring support.
Methods: This is a multicentre, retrospective registry of 400 consecutive patients, who undergone percutaneous coronary procedure (PCl)
from 10.2016 to 06.2018. 202 of them were provided with teleECGdevice and telephone consultations, while 198 patients did not agree for
telemonitoring. Patients with both acute coronary syndrome and stable angina were included. The average time of telemonitoring was 312 days.
Results: At baseline, patients in monitored group were more often presented with myocardial infarction (50% vs. 35 %; p = 0.01), especially
STEMI (18% vs. 9%; p < 0.01). After one year, the incidence of hospitalization due to myocardial infarction (3.8 vs. 4.7%; p = 0.16) and all couse
death were numerically lower in monitored group, however the difference was not statistically significant. The rate of hospitalizations with heart
failure exacerbation were significantly lower in monitored group (2% vs. 4.10%; p = 0.04). The incidence of arrhythmias and rePCI/CABG were
significantly more common in study group (7.4% vs. 2%; p < 0.05 and 9% vs. 5%; p=0.04 respectively) were more often in monitored group.
Conclusions: Our study suggests that exacerbation of heart disease in patients supported with telemonitoring were diagnosed earlier. It might
result in lower incidence of more serious medical conditions. Further studies with larger and more comparable groups are needed to proof
this hypothesis.

7. Knowledge and adherence of patients on warfarin therapy toward their
treatment regimen in Alshaab and Ahmed Gasim Hospitals, Sudan, 2018

Lina Nasr
5th year medical student, Khartoum University

Background: Warfarin is commonly used oral anticoagulation which is needs to be continuously monitored both clinically and laboratory due
to its narrow therapeutic index and potentially life threatening complications. this study aims to assess knowledge and adherence of patients
on warfarin therapy toward their treatment regimen and to identify barriers that prevent patients to take their warfarin therapy regulary.
Methods: A cross-sectional survey was conducted at Alshaab teaching hospital heart section and Ahmed Gasim hospital Khartoum, Sudan.
The systematic random sampling method was used in sample selection and interview based questionnaires were used to determine the so-
cio-demographic characteristics, the patient’'s knowledge of warfarin therapy and medication adherence.

Results: Male patients (52.5%) exceeded females (44.8%), the mean age was 48.79. About 68.4% of the studied patients received education
regarding Wafarin Oral anticoagulant by their physician. 43% of the studied patients had moderate overall knowledge score, while more than
half of them had either satisfactory or good adherence levels (62.2%). There were negative significant correlations between patients’ adherence
to Warfarin Oral Anticoagulant and their level of knowledge (r = 0.035*). There were significant differences between patient’s education, sex,
occupation and their level of knowledge, whereas no significance differences between patient’s sex/age and their level of adherence were
found. There were three barriers prevent the patients from taking their medication. Forgetting (43.7%) was found to be the main reason followed
by drug unavailability (36.8%) and high cost (19.5%) respectively.

Conclusions: The majority of the studied patients had moderate overall knowledge score about Warfarin Oral Anticoagulant, and more than
half of them had either satisfactory or good adherence levels. There were negative significant correlations between patients’ adherence to
Warfarin Oral Anticoagulant and their level of knowledge.

8. Selected haemostatic factors in patients with abdominal aortic aneurysm

Natalia Grzes, Monika Adamowicz, Siennicka A.
Department of Laboratory Diagnostics, Pomeranian Medical University of Szczecin.

Background: Abdominal aortic aneurysm (AAA) has increasingly been recognized as a significant cause of mortality in older adults. It is
suggested that the mechanism contributing to aneurysm rupture is the imbalance between the fibrinolytic system and the activation of the
coagulation system. In many research, haemostatic markers were examined for the association with the AAA growth, size of AAA, as well as
ILT size. However, the results are inconsistent. The aim of our study was the evaluation of selected haemostatic markers in patients with AAA
and controls; and evaluation of the correlation with AAA diameter and thrombus thickness.

Methods: The study included 36 patients with AAA, treated in the Department of Vascular and General Surgery and Angiology of PUM in
Szczecin, and 30 controls with normal diameter (< 3 cm). Venous blood samples were obtain from control group and each patient with AAA
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before elective repair of aneurysm. Whole blood was collected into tubes with plasma citrate to assay D-dimer and tissue plasminogen activator
(t-PA). Whereas plasminogen activator inhibitor-1 (PAI-1) was measure in CTAD plasma. The ELISA or ELFA method were used to determine
the concentration of all factors.

Results: Concentrations of D-dimer (ng/mL) and t-PA (ng/mL) were significantly higher in patients with AAA (respectively: 2673 + 1824 vs. 1125 == 895,
p=0.002;52 +25vs. 4.2 =1, p=0.039). PAI-1 (ng/mL) levels did not show a significant difference (12.0 vs. 13.0; p = 0.586). The correlation
showed negative relationship between t-PA and ILT thickness (r = -0.53; p = 0.001) and t-PA and aneurysm diameter (r = -0.38; p = 0.023).

Conclusions: The higher plasma concentrations of D-dimer and t-PA may support the hypothesis that the secondary fibrinolysis plays an im-
portant role in the pathogenesis of the AAA formation and strong negative correlation between t-PA concentration and ILT thickness, suggests
that coagulation-fibrinolysis imbalance may accelerate ILT formation and possibly aneurysm progression.

9. A pilot study of chromogranin B in patients undergoing off-pump coronary artery
bypass grafting

Karolina Malec™”, lwona Mazur'*, Artur Stomka?, Joanna Boiriska?, Mariusz Kowalewski®, Wojciech Pawliszak?,
Joanna Banach®, Ewa Zekanowska'

*Both authors contributed equally to this work

1 Student Scientific Association of Laboratory Hematology, Department of Pathophysiology, Nicolaus Copernicus University in Torun, Ludwik
Rydygier Collegium Medicum in Bydgoszcz, Poland

2 Department of Pathophysiology, Nicolaus Copernicus University in Torun, Ludwik Rydygier Collegium Medicum in Bydgoszcz, Poland

3 Clinical Department of Cardiac Surgery, Central Clinical Hospital of the Ministry of Interior in Warsaw, Poland

4 Department of Cardiac Surgery, Dr Antoni Jurasz Memorial University Hospital in Bydgoszcz, Poland

5Second Department of Cardiology, Nicolaus Copernicus University in Torun, Ludwik Rydygier Collegium Medicum in Bydgoszcz, Poland

Background: Chromogranin B (CgB) belongs to a family of acidic proteins called granins, that are widely distributed in many cell types. It has
been shown that CgB is also produced by the ventricular myocardium and can become a potential biomarker of heart failure. The clinical value
of CgB for evaluating myocardal disease progression or treatment response is still poorly understood. The aim of the study was to assess CgB
concentrations in patients undergoing off-pump coronary artery bypass grafting (OPCABG).

Methods: The study included 30 male patients (mean age 63) with coronary artery disease (CAD) who underwent elective, first-time isolated
OPCABG and 20 healthy, nonsmoking, age-matched males (mean age 59). Patients with left ventricular ejection fraction (LVEF) < 40% were
excluded. Venous blood samples from patients were collected twice: on the day of surgery and seven days later. CgB concentrations were
evaluated by enzyme-linked immunosorbent assay.

Results: CgB concentration in patients scheduled for surgery was similar to observed in healthy males (Me = 77.04 ng/mL vs. Me = 82.56 ng/mL,
p = NS). CgB concentrations 7 days after OPCABG were significatly higher than in the day of surgery (Me = 87.54ng/mL vs. Me=77.04 ng/mL,
p = 0.004). We found no difference in CgB concentrations, depending on the surgical procedure: no-touch OPCABG vs. touch (traditional)
OPCABG. Nevertheless, CgB levels in patients after touch surgery were higher (Me = 88.73 ng/mL) than in patients after no-touch surgery
(Me = 82.01 ng/mL). Additionally, there were no differences in CgB concentrations in subgroups of patients divided according to the presence
of diabetes mellitus, hypertension, dyslipidemia or cigarette smoking. We found no relations between CgB concentrations and age, body mass
index (BMI), procedure duration and number of grafts.

Conclusions: Off-pump coronary artery bypass surgery increases circulating CgB concentrations, regardless of the surgical technique. This
phenomenon may be associated with the release of CgB from ventricular myocardium and deserves further investigations.

10. ECG-based apnea-hypopnea index in acute ischemic stroke patients

Joanna Bisaga, Daria Siewior, Magdalena Kurczab, Wojciech Kowalczyk, Klaudia Redel, Klaudia Adamczewska
Medical University of Silesia in Katowice, 1st Chair and Clinic of Cardiology in Upper Silesian Medical Centre

Background: Obstructive sleep apnea (OSA) is a breathing disorder during sleep regarded as cardiovascular risk factor associated with increased
mortality. The Apnea—Hypopnea Index (AHI) is represented by the number of apnea and hypopnea events per hour of sleep. ECG seems to be
potentially the most practical, non-invasive tool for screening for sleep disordered breathing (SDB). In patients with AHI > 15 risk of SBD is signif-
icant. OSA is important, modifiable risk factor of acute ischemic stroke (AIS) which is responsible for majority of neurological disabilities in adults.
The aim of our study was to estimate AHI based on ECG in patients with cryptogenic AlS and in healthy subjects. We wanted to measure if the
episode of AIS leads to increased AHI.

Methods: The study group consisted of 92 patients diagnosed with first symptomatic cryptogenic AIS (age: 60 + 14; 51% males) hospitalized
in Neurology Department, Leszek Giec Upper-Silesian Medical Centre of the Silesian Medical University in Katowice in years 2015-2018.
Patients were divided into 2 groups: TACI (anterior ischemia) and non-TACI (posterior ischemia). Each patient had 7-days Holter recording.
Control group contained 50 healthy people (age: 55 + 9; 66% males) after Holter ECG monitoring in 1st Chair and Clinic of Cardiology in
Upper Silesian Medical Centre in Katowice. Data was analyzed and automated algorithm was used to estimate patients’ AHI. AHI thresholds
of < 5and > 15 were used to indicate low and high probability of OSA.
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Results: AHI was significantly increased in AIS patients in comparison to control group (p = 0.001). AHI in non-TACI patients (14 = 5.3) was
higher than in TACI (10.5 =+ 4.8) and control group (8.5 + 8.4). AHI > 15 occurred in 29% AIS patients and in 16% from control group
Conclusions: Patients after AIS are more likely to have higher AHI and higher probability of OSA. Non-TACI AIS is significantly more predisposing
factor of SDB which might be related to localization of ANS respiratory center.

11. How do the patients with thoracic aortic dissection assess their quality of life
after bentall procedure?

Joanna Bisaga, Monika Kasperczak, Bartosz Konczyk
Department of Cardiac Surgery, Leszek Giec Upper-Silesian Medical Centre of Silesian Medical University in Katowice-Ochojec, Katowice, Poland

Background: Post-surgical quality of life is an important factor in every post-operative patient management. It affects not only
patients but also clinical practice in making treatment decisions. The aim of the study was to assess the short-term and long-
term quality of life of the patients with acute thoracic aortic dissection who underwent Bentall procedure between January
2012 and January 2018. We wanted to measure the effects of disease and medical intervention on the individuals’ attitude towards future life.
Methods: We gathered data from medical records of 218 patients from Department of Cardiac Surgery, Leszek Giec Upper-Silesian Medical
Centre of Silesian Medical University in Katowice-Ochojec, diagnosed with ICD-10: 171.0 [Dissection of aorta (any part)] between January
2012 and January 2018. After excluding patients with Marfan disease and reoperation, we contacted patients, who survived the surgery and
were still alive. We managed to contact and interview 40 patients, who were in different time after surgery. In March 2018 they filled in The World
Health Organization Quality of Life Questionnaire (BREF). WHOQOL-BREF consists of 26 questions, due to measure the following domains:
physical health, psychological health, social relationships and environment. We compared the similarities and differences corresponding to
the number of years after the operation.

Results: The results show that the average patient after the Bentall procedure assessed the physical health lower and social relationships
higher than the rest of the measured aspects. Women scored their quality of life higher than men in all age groups. Pain prevents patients
from everyday activities to little extent. They are rather satisfied with their sleep. Moreover, they are content with access to health services. They
seldom feel anxious or depressed.

Conclusions: Patients are very content with their social relationships and support from their family and friends. They are much less satisfied
with their work capacity and physical condition, which is corelated with lower subjective gality of life after the surgery. After the operation they
became more dependent on health care services and they need regular medical check-ups. However, they believe that their life is meaningful
and they value their life more than before the surgery.

12. Extracellular matrix cylinder reconstruction of tricuspid valve in patient with
dual-chamber implantable cardioverter-defibrillator (ICD-DDD)

Kinga Panasiewicz’, Przemysfaw Szatariski?

"Medical University of Lodz, Faculty of Medicine
2Military Institute of Medicine

Background: Extracellular matrix valve protheses have been getting more attention in recent years, for their advantage over the other commonly
used materials. Bioscaffolds, by inducing the host tissue growth, reduce significantly thrombogenicity and inflammatory foregin-body response
of the organism, show a significant antibacterial activity, as well as they are more resitant to calcification and overall degradation. Therefore
extracellular matrix is a reasonable option for high-risk patients with various co-exhisting conditions. This case concerns a patient diagnosed
with a severe tricuspid regurgitation found after the dual-chamber implantable cardioverter-defibrillator (DDD-ICD) replacement procedure.
Methods: 65-year old male patient was urgently admitted to the cardiac surgery unit with a severe tricuspid regurgitation after the dual chamber
implantable cardioverter-defibrillator (DDD-ICD) replacement procedure. The patient was immidiately qualified for TVR surgery. Tricuspid valve
native cusps were resected and tubular prothesis made of small intestinal submucosa-derived extracellular matrix (ECM) was subsequently
implanted. 12-month follow-up observations of patient’'s conditions have been collected, including echocardiographic examinations.
Results: Post-operative echocardiogram showed a proper function of the cylinder ECM tricuspid valve, with a small thin central jet, without
any leakage around the prothesis. The patient was discharged from the hospital 9 days later in good condition, without neurological deficits,
cardiovascularly and respiratorily stable. 12 months after the surgery echocardiographic examination shows the same findings; the patient
leads a normal life and has no problems with executing everyday tasks.

Conclusions: Extracellular matrix cylinder reconstruction can be successfully performed in patients with ICD-DDD, without damaging the
electrode passing through the heart chambers. The material that was used for the reconstruction is a very good option for high-risk patients
with many comorbidities or foreign bodies inside the heart (stents, electrodes), in order to reduce thrombogenicity, calcification, acute immune
response or bacterial infections.
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13. Broken heart syndrome — a case study of 67-years-old female cancer patient

Joanna Bisaga, Marcelina Cieslik, Aleksandra Bak, Tomasz Cyganek, Katarzyna Jarzebska

Medical University of Silesia in Katowice, Biostatistics Scientific Club at the Cathedral and Epidemiology Facility, Center for Cardiovascular
Research and Development, American Heart of Poland

Takotsubo cardiomyopathy, known also as Broken Heart Syndrome, is a rare acute heart failure syndrome affecting 2-3% of people. 90% occurs
in women, mostly postmenopausal. It can be induced by physical or emotional trigger factor.

67-years-old woman with the history colon cancer (2016) was admitted to surgical ward with sub-obstructive symptoms (26.05.2017). Subse-
quently laparotomy was performed. During surgery patient needed continuous iv catecholamines infusion due to hypotonia. After the surgery,
she demonstrated acute circulatory and respiratory failure, cardiac arrest (VF mechanism) and cardiogenic shock. She was transferred to cardi-
ology ward with diagnosis of ST-elevation myocardial infarction (STEMI) of anterior wall. Blood tests showed raised cardiac biomarkers: CK-MB,
Troponin T. Coronary angiography did not reveal significant stenosis in coronary arteries. Pulmonary embolism was excluded in angio-CT. In
transthoracic echocardiography (TTE) there was generalized hypokinesis with LV EF reduced to 10-15%. Due to cardiogenic shock, Intra-aortic
balloon pump (IABP) was utilized. Patient was diagnosed with Ml type 2 and transferred to Intensive Care Unit. Four weeks later, in control TTE,
the LV EF was 60% with mild mitral and trigeminal valve regurgitation. During following months, the recurrence of cancer was diagnosed and
she received oncological treatment. At one-year follow up, woman reported fatigue, dizziness, malaise and presyncope symptoms. Holter-ECG
performed in outpatient clinic, revealed short episodes of 2nd degree AV block, Mobitz Il and she was qualified for pacemaker implantation.
The patient had urine stagnation (09.2018). Histopathological exam showed urothelial cancer. Recently, her cardiology status remains stable
and she continues therapy.

Takotsubo cardiomyopathy is characterized by symptoms imitating acute coronary syndrome, so it can be easily mistaken and treated as such
in the initial period. In this case the trigger factor could be surgical procedure, elevated catecholamines, serious illness(cancer), chemotherapy
or mental stress associated with cancer. The prevalence of Takotsubo cardiomyopathy can be underestimated due to lack of awareness of
this rare diagnosis.

14. Safe inhibition of P-glycoprotein as a potential prolonger of treatment
response to levodopa in Parkinson’s disease

Brynjar J Andreassen

Students’ Scientific Society, Department of Pharmacology and Therapeutics, Faculty of Medicine, Collegium Medicum in Bydgoszcz, Nicolaus
Copernicus University, Bydgoszcz, Poland.

Parkinson’s disease (PD) is a neurodegenerative condition characterized by the progressive loss of dopaminergic motor neurons in the mid-
brain. Therefore replenishing the depleted dopamine supply in the brain is the target of current PD-directed therapies. As exogenous dopamine
cannot cross the blood-brain barrier, levodopa, a precursor of dopamine that can permeate this barrier, is the drug of choice for treating PD
patients. However, only 5-10% levodopa is available for the neurons as the rest is effluxed by P-glycoprotein, an ATP-dependent transporter
of the multidrug resistance family of transporters. Indeed, P-glycoprotein-mediated efflux is the cause of multidrug resistance in several dis-
eases, including cancer. Therefore, current therapies are being designed to overcome the drug efflux, for example, by using other competitive
substrates of the transporter such as verapamil.

In this review, we have discussed PD, the blood-brain barrier, and the ongoing research on improving the bioavailability of levodopa in the brain,
while considering the potential drawbacks of these approaches.

We believe that this will provide a comprehensive picture of the current scenario regarding PD treatment and highlight the scope for improvement.

15. The current approach of arterial hypertension based on recent
recommendation of ESC

Elda Ahmeti
Student Medical University of Tirana

Background: Arterial hypertension is one of the most important and modifiable risk factors for cardiovascular disease in Europe and worldwide.
As a major contributor to worldwide morbidity and mortality, it poses a massive socioeconomic burden. Blood pressure control is still inadequate
in most of the hypertensive patients (< 140/90 mmHg) even though great progress in perception, diagnosis and treatment of hypertension is
made. The intention of this research paper consists on analyzing and comparing guidelines through the current years in order to generate an
updated definition, diagnostics and treatment about arterial hypertension regarding the population standards. Performing a literature search
for new evidence on hypertension in general would inform for the reaffirmation of the current guidelines used in our hospitals.

Methods: The PubMed and ESC/ESH guidelines were searched. The searches were limited to articles of adult ages published between
2013-2018 in English language. The studies were reviewed and controlled to get the best extract. Determination of risk factors, lifestyle and
demographic characteristics tends to give a full overview of the patient and define the proper treatment scheme.
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Results: In a comparison, the current guidelines refer more lifestyle modifications especially in uncomplicated hypertension. Drug treatment
is considered afterwards depending on hypertension grade with its main purpose to lower blood pressure. By how much the blood pressure
should be lowered is currently a matter of controversy. The 2013 European and German national guidelines recommend a target blood pressure
of < 140/90mmHg for most patients. The 2018 European Society of Hypertension guideline recommends as the first objective lowering blood
pressure < 140/90 mm Hg for all patients and afterwards hypertension target values should be < 130/80 mm Hg for most patients.
Conclusions: The most efficient treatment of hypertension is reached knowing your patient, classifying the level of hypertension and determine
risk factors for cardiovascular disease. As it always starts with lifestyle modifications, the drug treatment preferably starts with a two drugs
combination except the hypertension Grade |. As an addition to resistant hypertension treatment is a low dose of spironolactone or another
diuretic therapy like higher dose of thiazides or a loop diuretic or bisoprolol.

16. Improvement of the quality of resuscitation among students and doctors after
applying electrodes with a pressure sensor

Szankin Z, Bruska M

Students’ Scientific Society, Department of Cardiology and Internal Medicine, Nicolaus Copernicus University in Torun. Collegium Medicum in
Bydgoszcz, Poland

Background: Correct chest compressions significantly increase the coronary perfusion pressure, which increases the chance of survival of
patients. High quality CPR is carried out in accordance with the recommendations, i.e. with a depth of compressions of 5-6 cm and a frequency
of 100-120 per minute. During the study, we focused on two elements: depth and the frequency of compressions.

Methods: 96 people participated in the study: students of CM UMK in Bydgoszcz (37 people) and doctors from No. 1 Jurasz University Hospital
in Bydgoszcz (59 people). Defibrillators equipped with real-time monitoring of the quality of pressure were used. Every participant in this study
initially began to compress the manikin with which the electrode with the pressure sensor was used, but without feedback. Then he proceeded
to oppress the second manikin, which also possessed an electrode with a pressure sensor, from which he received real-time feedback on the
depth of pressure of the chest, with what frequency and if there was relaxsation after each pressure.

Results: The effect of using feedback on the quality of pressure is the increase in the quality of chest compressions from 10 to over 50%. The
average depth of pressure without feedback was above the norm given in the guidelines, and after the hint exercise decreased to the normal
value. The average frequency was within the normal range but as many as 40 out of 48 people who initially had an incorrect frequency with
feedback were in the range of 100-120 per minute.

Conclusions: The use of an electrode with a pressure sensor significantly increased the quality of CPR conducted among both doctors and
students, and the improvement was at a similar level in both groups. Interestingly, the results of students conducting CPR without hints were
higher than doctors. It could be related to the fact that students were in the recently of first aid and/or emergency medicine classes.
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