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Two Cases of Dissection
of Thoracic Aorta Aneurysms

Styliana Alexandrou, Rafail Giannas’, Christos Mihopoulos?, Spartakos lordanidis
1, Sotiroula Adamidou’, Eleni Doumou’, Evgenia Skafida', loannis Hatzigeorgiou’,
Dora Bliona?, loannis Voultsos?, Vasileios Hatzigeorgiou*
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YneuBuvog aAAnAoypapiag
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ABSTRACT

The dissection and rupture of a thoracic aorta aneurysm is a very serious and urgent medical condition. It is
a rare clinical entity. The mortality is very high. In this work we report the cases of a 44 years-old male and a
72 years-old female who were admitted to our hospital due to acute thoracic pain and were diagnosed with
dissection of a previously unknown thoracic aorta aneurysm.

Key words: aneurysm, dissection, thoracic aorta.
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NEPIAHUH

H pné&n dlaxwploTikoL BweakIKoL aveuploUATOC AoPTNG lval pia TIoAL coBapr) Kal eMelyovoa LATpL-
Kr) Kataotaon, Je BvnootnTa moAL bywnAr. Eival gla omavia KAWVIKH KAaTdoTtaon. 2€ auTh TV epyacia
TIAPOLGCLACOUE TIG TIEPLTTTWOELS EVOC AvOpa 44 eTwWV Kal Jiag yuvaikag 72 eTwy Tou ipochAbav aTto
VOOOKOUELO pag AOYw 0EE0G BwWPAKIKOU AAYOUG, e TEALKH SLdyvwaon dlaxwpLOTIKOL aveupLOUATOS Bw-
PAKLIKNG AoPTNG N LTIAPEN TOL OTIOlOL BEV NTAV YVWOTH TIPONYOLHEVWC.
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Introduction

Thoracic aorta aneurysms when a dissection and rupture occur,
have a very high mortality rate, over 90%. If the rupture occurs
into the pericardial sac this may result to cardiac tamponade,
and death. A thoracic aneurysm will develop, and may even-
tually rupture, due to a weakness of the aorta wall. This may
be caused by atherosclerosis, familial degenerative processes
such as Marfan syndrome!", autoimmune diseases and condi-
tions that can cause chronic inflammation of the wall of the aor-
ta resulting eventually to a rupture, such as syphilis?. They are
rare, authors report an incidence of thoracic aorta aneurysms of
5,3 cases per 100,000 individuals per year, and a prevalence of
0,16%. The incidence of ruptured aneurysms is reported as 1,6
cases per 100,000 individuals per year. In this work we present
two cases of dissection of aorta aneurysms that we diagnosed
inour hospital.

Case reports

A 44-years-old male patient was admitted to the emergency
room of our hospital after reportedly losing conscience, while
riding a motorcycle, due to acute thoracic pain. From his medi-
cal history nothing of note was reported, He was not on any
medical regiment. Upon presentation at the ER the patient was
pale and sweaty. Vital signs were arterial pressure 135/84
mmHg, pulse 63 bpm, oxygen saturation 100% on ambient air,
non-febrile. System examination did not reveal any neurological
deficits, the patient was alert and tetracinetic. An ultrasound ex-
amination of the heart was performed, which indicated an aneu-
rysm of the thoracic aorta, width about 6 cm, with the possibility
of a dissection. Due to this finding a thorax computer tomo-
graph scan with the administration of intravenous contrasting
medium was performed. This revealed a flap of the aortic inner
sheath commencing from the root and extending to the aortic
arch (figure 1). Hence the diagnosis of a dissection of a thoracic
aneurysm of the aorta of type A was set. The patient was subse-
quently transferred to the cardiothoracic clinic of a Tertiary Gen-
eral hospital for further treatment.

The second case was a 72-years-old female patient who was
admitted to the emergency room of our hospital due to reported
acute thoracic pain with retrosternal reflection, with concurrent
numbness of left extremities. At the ER the patient was sweaty,
non-febrile, with vital signs arterial pressure 127/73 mmHg,
pulse 56 bpm, oxygen saturation 98% on ambient air. From the
neurologic examination a neurological deficit of the left upper
and lower limbs was noted. The patient was alert. She was not
on any permanent medical regiment. A thorax computer tomog-
raphy scan with the administration of iv contrasting medium re-
vealed a flap from the level of the ascending aorta (diameter of
ascending aorta=60 mm) and extending to the level of the dia-
phragm (figure two), setting the diagnosis of a dissection of an
aneurysm of the aorta. The patient, likewise, was transferred to
a tertiary General hospital.

Figure 2

Discussion
Thoracic aorta aneurysms (TAA) are defined as the pathological
increase of the diameter of the aortic artery by at least 50%. The
underlying cause for this condition is the weakness of the aor-
tic wall®. According to the Stanford system they are defined as
Type A when the dissection involves any part of the aorta proxi-
mal to the left subclavian artery, and Type B when the dissection
arises distal to the left subclavian origin®. According to the De-
Bakey system they are classified as Type | when the dissection
involves ascending and descending aorta, Type Il when the dis-
section involves the ascending aorta only, and Type Il when the
dissection involves the descending aorta only, and commences
after the origin of the left subclavian artery®. Below the ligamen-
tum arteriosum, the main risk factor for the development of an
aneurysm is atherosclerosis. Above the ligament there is a host
of risk factors that may lead to the development of an aortic
aneurysm by degenerative processes by varying mechanisms.
These include Marfan syndrome, Loeys-Deitz syndrome, Turn-
er's syndrome, and Ehlers-Danlos syndrome, where the cause
lies in the presence of a mutated collagen that plays a role in the
formation of the blood vessel wall?. In Marfan syndrome for
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example, the degeneration of the elastic fiber of the aortic wall
occurs due to the formation of a mutant form of fibrillin, which is
unable to bind calcium. This results in the build-up of an arterial
wall that is less distensible, and therefore more prone to rupture.
Apart from familial syndromes other conditions and diseases
that lead to the formation of thoracic aorta aneurysms include
syphilis, arteritis Takayasu, giant cell arteritis, Behcet disease,
systemic Lupus Erythematosus, ankylosing spondylitis, sar-
coidosis, rheumatoid arthritis, and more rarely, left-sided valvu-
lar endocarditis or a bicuspid aortic valve?. Some medications
have also been reported to have as a side effect the creation
of an aortic aneurysm, such as ciprofloxacin”. Quinolones pro-
mote the activity of metalloproteinases®. Metalloproteinases
are known to induce excessive tissue damage, thus degrading
collagen and other components of the extracellular matrix of the
aorta wall*®.

Conclusion
We have presented two cases of dissection of previously un-
diagnosed thoracic aorta aneurysms. These cases illustrate
a clinical condition that is life-threatening, and requires urgent
medical intervention, often by surgery. The clinical doctor should
be alert for the prompt diagnosis of a dissection of an aorta tho-
racic aneurysm.
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ABSTRACT

Introduction:Vitamin D (VD) deficiency seems to be an underestimated public health issue, especially in
countries with a significant duration of sunlight throughout the year, as in this sunny Mediterranean region
where this cross-sectional observational study was held. This study was conducted to assess the hypothesis
that a higher prevalence of hypovitaminosis D exists in the elderly population with a hip fracture as compared
with patients with knee/hip osteoarthritis or lumbar spondylosis in a south-western Mediterranean region.
Methods: This study included 61 consecutive patients with a mean age of 83 years who sustained a hip
fracture (Group A). Sixty patients, with an average age of 73 years, who suffered from degenerative hip/knee
osteoarthritis or lumbar spondylosis were subsequently selected as the control group (Group B). Parathyroid
hormone (PTH) and 25-hydroxy VD blood levels were measured.

Results: Ninety-six point seven percent (96.7%; 59/61) of the individuals with hip fracture and 81.7% (49/60)
in the controls were found with abnormal VD values (<30 ng/ml). The comparison of vitamin D values
between the total samples of group A and B revealed a statistically significant difference (unpaired t-test,
p<0.0007) while both male (p=0.0049) and female (p<0.0001) individuals in group A also showed statistically
significant lower VD levels than their counterparts did. In addition, increased levels of parathormone were
observed in women of group A (p=0.0016) and, therefore, for group A in the total sample (p=0.0004) while no
statistical significance was observed in males (p=0.7712). Age was found to be an independent risk factor
for VD deficiency in both groups (Group A p=0.04, Group B p=0.043). It is noteworthy that only four patients
from group B (6, 67%) and none from group A had undergone blood tests for VD and PTH evaluation before
hospital admission.

Conclusions: The results confirmed the initial hypothesis of the study. Although VD hypovitaminosis concerns
the majority of elderly living in this south-western Mediterranean region, the authors suggest VD and PTH
measurements regardless of annual insolation, to identify and counsel the elderly with an increased risk of
hip fracture and to avoid perioperative complications in patients who undergo elective orthopedic surgeries.
Key words: elderly, hip fracture, osteoarthritis, complications, sunshine, vitamin d
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Introduction
In the elderly, osteoporosis is an important public health issue,
as it is directly related to fragility fractures ™ and associated
complications. Hip fracture (peritrochanteric, femoral neck frac-
ture) is a major consequence of senile osteoporosis, which may
lead to significant morbidity and mortality and, simultaneously,
to a dramatic increase in health and social costs “.

Vitamin D (VD) deficiency seems to be an underestimated
cause of osteoporosis ¥, especially in countries with a signifi-
cant duration of sunlight throughout the year, as in this Medi-
terranean country where this study was held. However, chronic
low calcium deficiency due to low VD level uptake causes the
accumulation of non-calcified osteoid tissue in long bones and
the spine, making these particular bones fragile . In addition,
VD deficiency is considered an additional risk factor for falls
while adequate calcium and vitamin D uptake seems to reduce
significantly the risk of new falls ¥ and, consequently, new hip
fractures.

It is considered that VD deficiency causes sarcopenia, or
muscle weakness, while it contributes to an increased risk for
falls 1], Although there is no commonly accepted definition of
VD deficiency, its range varies between 10 and 30 ng/ml. Ac-
cording to Holick's criteria 1, the lowermost limits for different
VD values are: <10 ng/ml (severe deficiency), <20 ng/ml (defi-
ciency), 21-29 ng/ml (inadequacy), and > 30 ng/ml for vitamin
D (adequacy). Based on Holick's criteria 7, most studies recom-
mend 30 ng/mL as the lower limit of normal and desirable levels
of 25-hydroxyvitamin VD.

The prevalence of 25-hydroxy VD inadequacy appears to be
higher in patients with hip fractures ® while severe VD deficiency
seems to be associated with osteoporotic hip fractures of com-
parable severity ©]. One of the goals of this study was to identify
the characteristics of each gender to distinguish the elderly with
an increased risk for hip fracture. Thus, elderly individuals, with
increased risk for hip fracture, could be targeted for having all
the appropriate interventions for fracture prevention such as
correction of VD deficiency, bone density assessment (DEXA),
falls prevention counseling, medication review, vision and hear-
ing evaluation, walking disorders correction, home environment
modification, as well as encouragement for daily mild exercise.

On the other hand, while the joint (knee, hip) arthroplasties
frequency rises, recent literature highlights that preoperative
VD deficiency is associated with higher postoperative compli-
cation rates 9. Furthermore, osteoporosis and osteoarthritis
commonly coexist in the elderly " while VD deficiency contrib-
utes also to bone fragility. Secondary hyperparathyroidism has
been suggested as the main mechanism due to VD deficiency
and, consequently, this condition contributes to the pathogene-
sis of secondary osteoporosis. However, bone density, VD, and

parathyroid hormone levels are rarely measured before elective
surgeries (hip, knee replacement), so several disastrous compli-
cations can arise ['.

This prospective study was conducted to assess the hy-
pothesis that a higher prevalence of hypovitaminosis D exists
in the elderly population with a hip fracture as compared with
patients with knee/hip osteoarthritis or lumbar spondylosis in a
south-western Mediterranean region.

Materials and methods
Patients > 65 years with a hip fracture or musculoskeletal de-
generative disease (knee/hip arthritis or lumbar spondylosis)
admitted to the orthopedic department of “Agios Andreas” Gen-
eral Hospital of Patras, Greece from January 2018 to January
2019, were screened on the basis of the age, disease, and ex-
clusion criteria to be enrolled in the study. Patients with a history
of major trauma (e.g. traffic accident, fall from height), vitamin
D supplementation, body mass index =28, residents of geriatric
institutions, and medical history of chronic conditions affecting
bone mineral density (e.g. corticosteroid uptake, Paget disease)
were excluded. Furthermore, patients with increased PTH and
impaired calcium levels were excluded from the study and re-
ferred to the endocrinology department for further investigation.

As the control group, consecutive elderly patients aged > 65
years with knee/hip osteoarthritis or lumbar spondylosis were
selected to match in age to the patients with hip fractures.

One-hundred twenty-one patients fulfilled the participation
eligibility criteria. The group with the hip fracture consisted of
61 patients (Group A) while in the group with the degenerative
disease 60 patients were inserted (Group B).

Ethical approval was obtained from the ethics committee of
the “Agios Andreas” General Hospital of Patras and informed
written consent was obtained from all the participants. Subjects
could withdraw from the study at any time, either based on their
personal decision or at the discretion of the researcher.

The total serum concentration of 25-hydroxy VD (250H Vit D)
and parathyroid hormone (PTH) were measured by automated
enzymatic immunoassay. Serum VD levels were classified as
follows: severe deficiency (<10 ng/mL), mild vitamin D deficien-
cy (<20 ng/mL), vitamin D inadequacy (from 20 to 29 ng/mL),
and normal vitamin D levels (adequacy > 30 ng/mL) according
to Holick's classification. A PTH level of 65 pg/ml or more was
considered as the threshold above which the values were indic-
ative of hyperparathyroidism, which in combination with low VD
levels and normal calcium values was considered secondary.

Statistical analysis was performed using the SPSS statistical
package, version 20.00 (IBM Corp, Armonk, NY). P-value <0.05
was set as the level of statistically significant difference. Results
were expressed as mean values and standard deviations in
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parametric variables or as a percentage in non-parametric var-
iables. The differences between different parametric variables
assessed using the unpaired t-test. The chi-square test was
used for non-parametric variable comparisons. Different para-
metric variables were compared with Pearson's equation while
nonparametric and parametric variables were compared with
Spearman's equation.

Results
In group A, we included 51 women and 10 men; 44 patients suf-
fered from peritrochanteric fractures and 17 from femoral neck
fractures (Table?).

Table 1

Hip fracture type in group A sorted by gender.

Hip Male Female p-
fracture value
type
Peritrochanteric ~ Femoral Peritrochanteric ~ Femoral 0.091
fracture neck fracture neck
fracture fracture
0 1 35 16

Hip fracture type in group A sorted by gender.

Group B was composed of 60 patients: 38 women and 22
men, who suffered either from knee osteoarthritis (Knee OA): 25
patients; or hip osteoarthritis (Hip OA): 22 patients; and 13 with
degenerative spinal lumbar stenosis (DSLS). The correlation be-
tween gender and the type of degenerative disease revealed no
statistical significance (chi-squared test, p=0.42) (Table2).

Table 2
Type of degenerative disease in group B sorted by gender

OA, osteoarthritis; DSLS, degenerative spinal lumbar stenosis

Degenerative Male Female p-
disease value
Knee Hip DSLS Knee Hip DSLS 0412
OA OA OA OA
8 8 6 117/ 14 7

Type of degenerative disease in group B sorted by gender

Sixty-nine percent (69%) of the female patients in group A
had a peritrochanteric fracture and 31% a femoral neck frac-
ture. The vast majority of men in group A (90%) suffered from
a peritrochanteric fracture and only 10% from a femoral neck
fracture (Table (Table1).1). No statistically significant differenc-
es were found between gender and type of fracture in group A
(chi-squared test, p=0.091) (Table (Table11).

The average age was 83 (range 65-93 years) in group A pa-
tients and 73 (range 65-87) years in group B. No statistically sig-
nificant difference was found in the age of patients of the two
groups (unpaired t-test, p= 0.429). No statistical significance
was found either comparing the age of male subjects of two
groups (p=0.607) or the females (p=0.304) (Table (Table33).

Table 3
Presentation of patient’s age sorted by gender and group

Group A, patients with hip fracture; Group B, patients with musculoskeletal
degenerative disease (knee/hip arthritis or lumbar spondylosis)

Age Male Female Total Sample
Group A Group B P- Group A Group B p- Group Group  p-
value value A B value

80.60+7.64 73.59+7.53 0.607 83.94+6.31 72.63%6.15 0.304 8339+ 7298+ 0429

6.59 6.65

Presentation of patient’s age sorted by gender and group

Vitamin D and PTH levels are summarized and sorted by
gender and group. The comparison of vitamin D values between
the total sample of group A and B revealed a statistically signifi-
cant difference (unpaired t-test, p<0.0001), while both male (un-
paired t-test, p=0.0049) and female (unpaired t-test, p<0.00071)
individuals in group A also showed statistically significant lower
VD levels than their counterparts. In addition, increased levels of
parathormone were observed in women of group A (unpaired
t-test, p=0.0016) and therefore for group A in the total sample
(unpaired t-test, p=0.0004) while no statistical significance was
observed in males (unpaired t-test, p=0.7712; Table 4).

Table 4
Cumulative presentation of vitamin D and PTH levels sorted by gender and
group

Vit-D, vitamin d; PTH, parathyroid hormone; Group A, patients with hip
fracture; Group B, patients with musculoskeletal degenerative disease
(knee/hip arthritis or lumbar spondylosis)

Vit-D Male Female
(ng/mi)
Group A Group B p- Group A Group B p-value
value
10.39£8.39  22.51+11.23  0.0049  8.75+7.56 18.68+9.15  <0.0001
PTH 36.13+11,19  34.48+16.03 0.7712 79.37+82.52 34.93x17.75 0.0016
(pg/ml)
Vit-D  Total
ng/ml
B Group A Group B p-value
9.02+7.65 20.08£10.04 <0.0001
PTH 72.28+77.16  34.77£17.00  0.0004

(pg/ml)
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Cumulative presentation of vitamin D and PTH levels sorted
by gender and group

In order to highlight the incidence of VD deficiency in both
groups, we present the categorization of both groups to the par-
ticular status of VD, according to the Holick classification, sorted
by numbered cases and as percentages. Sixty-nine percent
(69%) of group A patients had a severe vitamin D deficiency (1-
10 ng/ml), whereas vitamin D efficiency (>30 ng/ml) was found
only in 18.3% of group B patients (Table 5).

Table 5
Cumulative presentation of vitamin D status sorted by group

Status Vit-D, status of vitamin D; Group A, patients with hip fracture; Group
B, patients with musculoskeletal degenerative disease (knee/ hip arthritis or

lumbar spondylosis)

Status of Vit-D Group A Group B Total
Cases(N) (%) Cases % Cases %

Severe deficiency (1-10 42 689 11 183 53 43.8

ng/ml)

Deficiency (10-20 ng/ml) 13 213 23 383 36 29.7

Inadequacy (20-30 ng/ml) 4 66 15 246 19 15.8

Adequacy (>30 ng/ml) 2 33 11 183 13 10.7
61 100 60 100 121 100

Cumulative presentation of vitamin D status sorted by group

Finally, age was found to be the only independent risk factor
for VD deficiency in both patient groups. In group A, age was
correlated with VD levels (Pearson r=0.260, p=0.043) and in
group B (Pearson r=0.364, p=0.04).

It is noteworthy that only four patients (6.67%) from group
B and none from group A underwent blood tests for vitamin D
and parathyroid hormone evaluation before hospital admission.

Discussion
The literature concerning the hypovitaminosis D (<25 ng/ml)
varies a lot. Thus, vitamin D deficiency was found in 65% of
patients with a hip fracture in Russia, 67% in Italy, 57.5% in
Egypt, 76.7 in Singapore, and 90% in Japan [13]. Surprising,
our results are even worse than those previously reported in
other countries since VD deficiency with the definition of 25
ng/ml was present in 95.1% of those aged> 65 years with a
hip fracture and in 63.3% of the elderly population with degen-
erative disease. According to Holick’s definition, 96.7% of hip
fracture patients had low vitamin D levels (<30 ng/ml) while
the prevalence of hypovitaminosis D among the elderly with
degenerative diseases was 81.7%. An increased incidence of
hip fractures in the female population was also found in this

study (85%), and it was also observed in other western coun-
tries (4,

Our study confirms our hypothesis that elderly patients with
hip fractures (Group A) are associated more frequently with vi-
tamin D deficiency in comparison with elderly people with oste-
oarthritis (p<0.0001). It should be taken into consideration that
the average age of Group A is about 10 years more, and there
are 13 more women in this group. However, the unexpected re-
sult derived from our study was the high incidence of hypovita-
minosis D among the elderly without a hip fracture in a sunny
Mediterranean European country. Sunlight is the best way of VD
synthesis. When VD is produced in the skin, 100% of it is poten-
tially bound to the VD binding protein (VDR) while when vitamin
D3isingested from the diet or supplements, approximately only
60% of the vitamin D3 is bound to VDR. Aging, skin pigmenta-
tion, obesity, and increased sun protection are aggravating fac-
tors for adequate sunlight vitamin D production and should be
recognized. Moreover, the prevalence of vitamin D deficiency
in patients with osteoarthritis or spondylosis in our study was
similar or higher than the reported values of studies carried out
in northern European countries such as Finland, Germany, and
the UK ['¥, where annual insolation is significantly lower. Howev-
er, in these countries, the consumption of VD-enriched foods is
widespread.

Furthermore, a literature review revealed interesting data
from a study of northern Greece, in which authors found out
96.9% of the deficiency or insufficiency of serum levels of 25-hy-
droxyvitamin D in patients with knee or hip osteoarthritis ['®l. In
daily clinical practice, VD, PTH, and bone density are very rarely
evaluated in patients with hip or knee osteoarthritis and lumbar
degenerative spinal stenosis scheduled for surgical interven-
tion. Surgeons who perform the above-mentioned surgical in-
terventions declare that reduced bone density and affected local
bone quality will influence their choice of implant selection both
for arthroplasties as well as spinal fusion, as recorded in recent
studies 217

In addition, there is evidence that preoperative vitamin D de-
ficiency is associated with higher postoperative complication
rates in patients who undergo knee arthroplasty "% because VD
has various effects and does not affect only the bone density. In-
deed, thousands of cellular and animal studies indicate that VD
signaling has a profound effect on most physiologic processes,
including cancer prevention, improved cardiovascular function,
diabetes prevention, prevention of obesity, improved muscle
function, enhanced barrier function of the skin, hair follicle cy-
cling, and prevention of immune-related diseases [®.

VD deficiency is also associated with poor postoperative
functional outcomes both in patients who undergo total hip (9
and knee "] arthroplasty. Elderly patients over 65 years, who un-
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dergo total hip and knee arthroplasty, as well as spine fusion, are
very likely to have low levels of VD, which can cause secondary
hyperparathyroidism. Parathyroid hormone-induced osteoclas-
togenesis induces enzymatic degradation of bone matrix and in-
duces the secretion of hydrochloric acid, calcium, and phospho-
rus. The consequences of the above processes are poor bone
mineralization, reduced bone density, osteoporosis, reduced
bone strength, and increased potential for fragility fractures 9.
This condition, accompanied with type 1 and type 2 osteoporo-
sis, results in significant bone mass loss. Low bone density is
known to affect the primary stability of orthopedic implants 2V
and very often leads to complications such as loosening ", peri-
prosthetic fractures, and additional postoperative complications
[10]. Unfortunately, this issue has not received appropriate atten-
tion from physicians, and only 4% of patients undergoing these
procedures perform bone density measurement preoperatively
12 while a much smaller proportion undergoing the laboratory
testing of VD and parathyroid hormone. Surgeons who perform
joint arthroplasties or lumbar fusions should be aware of the
high prevalence of VD deficiency in patients with degenerative
disease. The role of vitamin D supplementation in the treatment
or prevention of OA remains uncertain. A systematic review of
randomized controlled trials (RCTs) concludes that evidence
from RCTs is insufficient to support the use of VD supplemen-
tation for patients with knee osteoarthritis 2. More research is
needed to reconcile these conflicting findings, although the liter-
ature clearly supports preoperative vitamin D supplementation
in cases of insufficiency, to minimize complications 231,

As seen in the results presented above, women were found
to have lower levels of VD in both groups of patients, indicat-
ing an increased incidence of hypovitaminosis D in the female
sex. Many studies have confirmed this fact ?4, as women have
a gradual decline in postmenopausal VD levels and aging inten-
sifies the hypovitaminosis. A large study with a 90,000-women
sample revealed an increased incidence of hypovitaminosis D
and increased risk for hip fracture 9. For these reasons, it is
recommended to evaluate VD both in menopausal and older
women.Despite the increased incidence of hypovitaminosis D
in women, men with a hip fracture showed a remarkable, sta-
tistically significant deficiency of vitamin D levels in the present
study in comparison with their counterparts with osteoarthritis.
The clinical application of this result that is drawn is that old-
er men who have low vitamin D levels are at increased risk of
hip fracture. This finding has also been formulated in another
large study, which included 1,608 elderly men and concluded
that men who had low levels of vitamin D also had an increased
risk of proximal femoral fracture 6] while another study revealed
that elderly men with VD deficiency present increased possibili-
ties for hip fracture and bone mineral density reduction #7.

The parathyroid hormone plays a key role in calcium metab-
olismin the body, as it stimulates bone resorption, increases se-
rum calcium and phosphorus levels, and promotes the synthe-
sis of 1,25 (OH) 2D3. The main regulator for PTH secretion is the
receptor sensitive to changes in calcium concentration (CaSR =
Calcium Sensitive Receptor). Thus, CaSR activation by calcium
inhibits PTH synthesis rapidly. Parathyroid glands also express
high levels of VD receptors (VDR), which are activated by the
binding of 1,25 (OH) 2D3 and reduce the synthesis of PTH. In
contrast, VD deficiency stimulates the synthesis of PTH P2,

In the present study, we found a statistical significance in the
parathormone levels among elderly women with hip fractures
(group A) and therefore for group A in the total sample while no
statistical significance was observed in males. The clinical appli-
cation of this result that is drawn is that older women who have
both low vitamin D levels and increased levels of parathormone
are at a greater risk of hip fracture.

It is worth noting that age was found to be the only inde-
pendent risk factor for VD deficiency in both groups of elderly
patients. These findings are in line with the current literature, as
arecent study of 125 patients supports that age is an independ-
ent risk factor for hypovitaminosis D in older patients ?. Based
on the literature and our study, there is evidence that as elderly
people get older, VD deficiency increases. However, inadequate
VD levels are a common condition among the elderly irrespec-
tive of their age and, therefore, all seniors should be investigated
for possible VD deficiency and treated appropriately. In recent
studies, the correlation between VD deficiency and age was
significant only in patients over 70 years of age ¥ while other
studies found a significant association between bone loss and
low 25 (OH) D levels in subjects over the age of 75 years old B,

A limitation of this study is the relatively small number of
patients and thus moderate power to detect significant effects.
Although, to our knowledge, there is no study in the literature to
compare VD levels among the elderly with a hip fracture and
knee/hip osteoarthritis or lumbar spondylosis. Furthermore, the
search of the literature didn't reveal any result concerning VD
levels among the elderly with a hip fracture in sunny Greece. An-
other possible limitation of our study is the unequal distribution
of men and women in both groups while there is no complete
correlation of the mean age of the subjects between the two
groups; however, the comparison of patient's age between the
two groups wasn't found to be statistically significant. Further-
more, unfortunately at our center, we cannot measure the bone
mineral density of our patients using the dual-energy photon
absorption method, as we don't have the necessary equipment.
This parameter would significantly help us correlate vitamin D
levels with bone density levels, confirming the cases of affected
bone mass. More and larger studies from sunshine regions and
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Mediterranean countries are definitively required for further eval-
uation of this increasing public health issue.

Conclusions

Our study confirmed that elderly patients with hip fractures in
Greece have less vitamin D adequacy and increased parathor-
mone levels in comparison with elderly people with osteoarthri-
tis. However, the elderly with osteoarthritis have significantly
reduced levels of vitamin D. Recent studies correlate hypovita-
minosis D with an increased risk of adverse complications in pa-
tients undergoing arthroplasties. This finding, accompanied by
hypovitaminosis D-induced osteoporosis, should alert surgeons
performing such interventions. Moreover, the study demonstrat-
ed that age constitutes an independent aggravating factor for
hypovitaminosis D among the elderly either with a hip fracture
or osteoarthritis, and this finding should be taken also under
consideration by physicians. As VD hypovitaminosis concerns
the majority of elderly living in this south-western Mediterrane-
an region, the authors suggest VD and PTH measurements, re-
gardless of annual insolation, to identify and counsel the elderly
with an increased risk of hip fracture and to avoid perioperative
complications in patients who undergo elective orthopedic sur-
geries.
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SUMMARY

The purpose of this study was to determine the toxicological and pharmacokinetic properties of su-
cralose-6-acetate, a structural analog of the artificial sweetener sucralose. Sucralose-6- acetate is an in-
termediate and impurity in the manufacture of sucralose, and recent com-mercial sucralose samples were
found to contain up to 0.67% sucralose-6-acetate. Studies in a rodent model found that sucralose-6-acetate
is also present in fecal samples with levels up to 10% relative to sucralose which suggest that sucralose is
also acetylated in the intestines. A MultiFlow® assay, a high-throughput genotoxicity screening tool, and a
micronucleus (MN) test that detects cytogenetic damage both indicated that sucralose-6-acetate is geno-
toxic. The mechanism of action was classified as clastogenic (produces DNA strand breaks) using the
MultiFlow® assay. The amount of sucralose-6-acetate in a single daily sucralose-sweetened drink might
far exceed the threshold of toxicological concern for genotoxicity (TTCgenotox) of 0.15 ug/person/day.
The RepliGut® System was employed to expose human intestinal epithe-lium to sucralose-6-acetate and
sucralose, and an RNA-seq analysis was performed to deter-mine gene expression induced by these expo-
sures. Sucralose-6-acetate significantly increased the expression of genes associated with inflammation,
oxidative stress, and cancer with greatest expression for the metallothionein 1 G gene (MT1G). Measure-
ments of transepithelial electrical resistance (TEER) and permeability in human transverse colon epithelium
indicated that sucralose-6-acetate and sucralose both impaired intestinal barrier integrity. Sucralose-6- ac-
etate also inhibited two members of the cytochrome P450 family (CYP1A2 and CYP2C19). Overall, the tox-
icological and pharmacokinetic findings for sucralose-6-acetate raise significant health concerns regarding
the safety and regulatory status of sucralose itself.

Keywords: Sucralose; sucralose-6-acetate; genotoxicity; gene expression; intestinal barrier
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Experiment 8: Inhibition of cytochrome P450
(CYP450) xenobiotic detoxification enzymes in
human liver microsomes

Sucralose-6-acetate was found to be an inhibi- tor of CYP1A2
and CYP2C19 in human liver microsomes while no significant
inhibition was detected for CYP2C9, CYP2D6, or CYP3A4/5. No
marked inhibitory effect on any CYP450 enzymes was noted for
sucralose. The inhibi- tion study was initially performed in dupli-
cate for both sucralose-6-acetate and sucralose and repeated
in duplicate 8 months later for sucra- lose-6-acetate to confirm

the results. The mean IC50 (UM) values for the initial and repli-
cation investigations for sucralose-6-acetate are given in Tables
13 and 14. In the initial study, the mean IC50 values for CYP1A2
and CYP2C19 were 42.9 uM and 89.3 uM. In the repetition study,
the mean IC50 values for CYP1A2 and CYP2C19 were 65.1uM
and 46.3uM. Figures 6a and 6b report the patterns of response
of CYP1A2 and CYP2C19 from sucralose-6-acet- ate that were
used to determine IC50 (UM). Table 15 indicates that no marked
CYP inhibi- tion occurred for sucralose.

Table 12. Ty, (min), intrinsic clearance (CL;n,), hepatic clearance (CLyep), and extraction ratios determined in microsome stability assays

with NADPH (BioDuro-Sundia 2021b).

Species Compound Tq/2 (min) In vitro Cliy; (ul/min/mg protein) Clhep (Ml/min/kg) Extraction Ratio
Human Sucralose-6-Acetate 36.6 379 14.1 0.68
Sucralose >186.4 <74 <6.1
Monkey Sucralose-6-Acetate 6.2 224.2 38.1 0.87
Sucralose >186.4 <74 <8.2
Dog Sucralose-6-Acetate 36.3 38.2 19.8 0.64
Sucralose >186.4 <74 <8.0
Rat Sucralose-6-Acetate 108.9 127 16.2 0.29
Sucralose >186.4 <7.4 <10.8
Mouse Sucralose-6-Acetate 320 433 58.9 0.65
Sucralose >186.4 <74 <221
Table 13. CYP450 inhibition initial study: ICs, (uM) for sucralose-6-acetate (BioDuro-Sundia 2021a).
Mean I1Csq (M)
Compound 1A2 209 2C19 2D6 3A4/5
Sucralose-6-acetate 429 >100 89.3 >100 >100
Positive Control 0111 0.450 441 0.0586 0.0235
Table 14. CYP450 inhibition replication study: ICso (uM) for sucralose-6-acetate (BioDuro-Sundia 2022).
Mean IC;, (pM)
Compound 1A2 209 2C19 2D6 3A4/5
Sucralose-6-acetate 65.1 >100 46.3 >100 >100
Positive Control 0.130 0.380 9.27 0.0522 0.0134
Compound ICs0 Curve (1A2) ICs0 Curve (2C19)
° L
~ 100 : o — 100
i"_ L4 R ® .
Sucralose- 5 ‘_;
6-Acetate Jél 1
s S0 5 501
o o
IC5;=42.9 uM IC50=89.3 pM
- 1 10 100 N 1 10 100
Concentration (uM) Concentration (uM)
E 100 2 E 100
Posive | £ 2 |
control ot ]
g 50 g 50
w >
c N
w IC5p=0.111 uM |.I=l IC5p=4.41 M
0.01 0.1 1 Y - "
Concentration (uM) Concentration (uM)

Figure 6(a). CYP450 inhibition — initial study: IC50 (uM) curves for sucralose-6-acetate for CYP1A2 and CYP2C19. Results from BioDuro-

Sundia (2021a).
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Figure 6(b). CYP450 inhibition — repeated study: IC50 (uM) curves for sucralose-6-acetate for CYP1A2 and CYP2C19. Results from

BioDuro-Sundia (2022).

Discussion

The experiments conducted in this study found that sucra-
lose-6-acetate was genotoxic, and the MoA was classified as
clastogenic (induced DNA strand breaks). Further, exposure of
human intestinal epithelium to sucralose-6- acetate as well as
sucralose itself damaged tight junctions and impaired intestinal
barrier function at mM concentrations. The transcrip- tome from
human intestinal tissue determined using RNA-seq noted that
sucralose-6-acetate significantly increased expression of genes
asso- ciated with inflammation, oxidative stress, and cancer.
Sucralose-6-acetate also inhibited two members of the CYP450
family at low UM concentrations that might potentially interfere
with metabolism of endogenous and exogenous chemicals in-
cluding medications.

Genotixity

The sucralose impurity and metabolite, sucralose-6- acetate,
was found to be genotoxic in human lym- phoblastoid cells
in both the MultiFlow® high throughput assay as well as the
standard MN test. In the MultiFlow® test, the lowest observed
concen- tration for genotoxicity for sucralose-6-acetate with- out
metabolic activation was 1.607 mM while the lowest observed
level for genotoxicity with metabolic activation was 803 uM. The
finding that metabolic activation resulted in a lower observed
concentration for genotoxicity suggests that sucralose-6-ac-
etate may be converted into additional DNA reactive metab-
olites. The MoA was concluded to be clasto- genic (induction
of DNA strand breaks) utilizing the MultiFlow® assay. These
observations for sucralose- 6-acetate genotoxicity by the Multi-

flow® assay were corroborated by cytogenetic/chromosomal
damage in the Mammalian Cell Micronucleus Assay.

The potential adverse health effects attributed to genotoxic-
ity of sucralose-6-acetate have not yet been addressed in archi-
val scientific publications. Further, there has been no apparent
systematic post-marketing surveillance of health effects from
sucralose exposure by the manufacturer since this sweetener
entered the food supply. Table 16 pro- vides three examples of
the level of exposure to sucralose-6-acetate that might occur fol-
lowing ingestion of a single beverage sweetened with sucralose.
The exposure is based upon the presence of sucralose-6-ace-
tate in current commercial sucra- lose samples of levels up to
0.67% (Werness 2021).

While some regulatory agencies hold that there is no accept-
able level of genotoxic exposure, other institutions evaluated the
genotoxic risk associated with potential exposure and MoA. A
threshold of toxicological concern for genotoxicity (TTCgeno-
tox) of 0.15 pg/person/day (0.0025 pg/kg bw/day for a 60 kg
person) was suggested for chemicals at low levels in the diet
(European Food Safety Authority EFSA 2016; Gooderham et al.
2020; Kroes et al. 2004; Serafimova, Coja, and Kass 2021). Data
in Table 16 indicate that single servings of sucralose- containing
drinks may contain levels of sucralose- 6-acetate that exceed a
TTCgenotox of 0.15 ug/per- son/day by 4 orders of magnitude
or more.

The actual exposure to sucralose-6-acetate, how- ever, likely
far exceeds levels in Table 16 due to repeated dosing, biotrans-
formation of sucralose to sucralose-6-acetate in the intestine,
and potential of bioaccumulation. Repeated daily dosing en-
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hances exposure to sucralose-6-acetate because this impurity
was reported to persist in the body for at least 11 days after
cessation of intake of sucralose (Bornemann et al. 2018). The
systemic persistence of sucralose-6-acetate occurred even
though this compound was shown in the present study to un-
dergo partial extraction in the liver.

Biotransformation of sucralose to sucralose-6-acet- ate was
demonstrated to occur in the intestinal tract, elevating the %
beyond that in commercial sucralose samples by a factor of
approximately 20 (Bornemann et al. 2018; Werness 2021). Fur-
ther, sucralose-6-acetate is more lipophilic than sucra- lose itself
which may favor bioaccumulation through enhanced intestinal
absorption and trans- port across cellular barriers.

Previous questions regarding sucralose geno- toxicity were
raised but the contribution of sucra- lose-6-acetate to these ef-
fects was not apparently investigated. Early tests of potential
sucralose gen- otoxicity in a mouse MN test and a chromosom-
al aberration test in cultured human lymphocytes were incon-
clusive (United States Food and Drug Administration US FDA
1998). Four different comet assays (two in vivo and two in vitro)
subse- quently found that sucralose- initiated DNA damage in
blood cells (Pasqualli et al. 2020), colon cell lines (Van Eyk 2015),
gastrointestinal organs (Sasaki et al. 2002), and brain, kidneys,
and liver tissues (Raya et al. 2020). The in vitro comet assays
employed by Pasqualli et al. (2020) and Van Eyk (2015) detected
DNA damage in the uM and mM range respectively. Our current
find- ing of the fact that sucralose-6-acetate is genotoxic may
partially explain these prior observations regarding sucralose in
comet tests. Dietary expo- sure to sucralose from the 12th day
of fetal life through the lifespan was found to initiate a signifi-
cant dose-related elevated incidence of malignant tumors and
a significant dose-related increased incidence of hematopoietic
neoplasias in male mice (Soffritti et al. 2016). The mechanism
by which sucralose exposure beginning prenatally produces he-
matopoietic neoplasias is not known but compounds such as
sucralose-6-acetate (with a molecular weight <500 Daltons and
lipophilic properties) readily diffuse across lipid membranes of
the placenta (Griffiths and Campbell 2015) and mammary tis-
sue in lactating mothers (Sylvetsky et al. 2015) and might bio-
accumulate over time.

Recent epidemiological studies found that early onset of
colorectal and other cancers of the diges- tive system are rap-
idly increasing in many middle- and high-income nations, and
this elevated inci- dence of human cancer was associated with
dietary choices and dysbiosis (Ugai et al. 2022). The global rise
in colorectal cancers parallels the burden of inflammatory bowel
disease (IBD) that is also ris- ing globally (Alatab et al. 2020). Su-
cralose con- sumption was noted as a causative factor in IBD as
well as a risk factor for colorectal cancer in animal models (Guo

et al. 2021; Li et al. 2020; Rosales-Gomez et al. 2018; Wang et
al. 2019) but the potential contribution of sucralose-6-acetate to
this finding is not yet known. Questions have been raised in the
scientific literature whether sucralose consumption may also
contribute to IBD in humans (Qin 2011).

Intestinal barrier function effects

The assessment of transepithelial electrical resis- tance (TEER)
and permeability in human trans- verse colon epithelium in the
current in vitro study found that sucralose-6-acetate and sucra-
lose both disrupt gastrointestinal epithelial tight junc- tions and
mucosal barrier function at mM concen- trations in the absence
of bacteria. A significant collapse of TEER occurred after a sin-
gle 24-hr exposure to 40 mM sucralose which is only 6.7- fold
greater than the concentration of sucralose currently approved
by the European Union (2004) for use in a single syrup-type food
supple- ment at 2400 mg/kg (6 mM). Integrity of the intest- inal
epithelial barrier is dependent upon tight junctions, the special-
ized complexes which connect adjacent cells and provide a
physical and functional barrier that limits or regulates passive
diffusion of ions, solutes, macromolecules, and cells from the
lumen through the paracellular space. Sucralose-6- acetate
and sucralose reduced the transepithelial resistance and ena-
bled ions and macromolecules to pass from the apical (lumi-
nal) to the basolateral side of intestinal epithelium through the
paracellu- lar pathways. Enhanced intestinal permeability (leaky
gut) that enables passage of microorganisms and metabolites
into the body plays a major role in IBD (Lee 2015; Welcker et al.
2004), chronic liver disease (Mohandas and Vairappan 2017), as
well as pathogenesis of colorectal cancer (Sdnchez- Alcoholado
et al. 2020). Further, elevated intestinal permeability in conjunc-
tion with repeated inges- tion and retention of colonic contents
over days may increase intraluminal concentration, absorp- tion,
and systemic exposure to sucralose and sucra- lose-6-acetate
resulting long-term in bioaccumulation and toxicity.

Previous studies showed that factors, in addition to the direct
interaction of sucralose and sucralose- 6-acetate with tight junc-
tions, also play a role in disruption of the intestinal barrier from
exposure to sucralose (Schiffman and Rother 2013). These
factors include dysbiosis of microbial gut flora as well as in-
flammation associated with oxidative stress and elevated pres-
ence of proinflammatory cytokines. Abou-Donia et al. (2008)
first reported that strain-specific decrements in commensal
anae- robic bacteria were associated with histopathologi- cal
changes in the colon including lymphocytic infiltrates into the
epithelium, epithelial scarring, atrophy/disorganization/archi-
tectural disruption, inflammation of glands, submucosal (and/
or lamina propria) lymphoid aggregates, lymphoid follicles, mild
depletion of goblet cells, and loss of superficial mucin. These
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effects occurred after 90 days of consumption of sucralose
by rats at levels approved by regulatory agencies. Subsequent
stu- dies also demonstrated alterations in gut bacteria from su-
cralose exposure (Bian et al. 2017; Méndez- Garcia et al. 2022,
Suez et al. 2014, 2022; Zhang et al. 2022). These investigations
do not support the historical claim in the Food Additive Petition
for regulatory approval by the US FDA that “sucralose does not
inhibit either aerobic or anaerobic micro- organisms” (United
States Food and Drug Administration US FDA 2021). Maternal
ingestion of sucralose in mice during pregnancy also impacted
their progeny’s microbiome (Dai et al. 2020, 2021; Olivier-Van
Stichelen, Rother, and Hanover 2019). Gut microbes and their
metabolites were shown to modulate the expression of tight
junction proteins in both in vivo and in vitro mod- els (Anderson
et al. 2010; Bansal et al. 2010; Ewaschuk et al. 2008; Ukena et
al. 2007).

Inflammation is also associated with dysbiosis along with
disruption of gut barrier integrity (Al Bander et al. 2020), and nu-
merous studies reported that inflammatory biomarkers are in-
duced by sucralose ingestion (Bian et al. 2017; Farid et al. 2020
Li et al. 2020; Rosales-Gomez et al. 2018; Shil and Chichger
2021). Intestinal inflammation might also induce genotoxicity in
extraintestinal tissues (Westbrook et al. 2011).

Another conclusion that may be drawn from the current
study of human transverse colon in the absence of bacteria is
that bioconversion of sucralose to sucralose-6-acetate observed
by Bornemann et al. (2018) was mediated by bacteria and not
host meta- bolism. Chromatographic analysis of the apical and
basal supernatants illustrated no apparent conver- sion of su-
cralose to sucralose-6-acetate in the RepliGut® System (OpAns
2021). Thus, enrichment of the sucralose-6-acetate to sucralose
ratio in fecal samples reported by Bornemann et al. (2018) most
likely results from bacterial metabolism rather than metabolism
by acetyl coenzyme A (acetyl CoA) in host intestinal epithelium.
Acetylation of sucralose in the gut may serve as a detoxification
mechanism for bacteria (Koppel, Rekdal, and Balskus 2018) be-
cause it facilitates excretion of sucralose from microbial cells
by diminishing its polarity. Sucralose-6-acetate may also con-
tribute to the blunted growth of anaerobic bacteria in the gut
that was reported after ingestion of sucralose by Abou-Donia et
al. (2008). Acetylation of pharma- ceutical compounds such as
5-aminosalicylate drugs previously were found to inhibit growth
of anae- robes (Delomenie et al. 2001).

Gene expression

The RNA-seq and gene expression analysis in the current study
indicates that sucralose-6-acetate upregulated expression of
genes in transverse colon that are associated with biological
responses to harmful chemicals and conditions. The metal-

lothionein 1 G (MT1G) displayed the largest change in expres-
sion in sucralose-6-acetate with a 253.82-fold rise relative to un-
treated control. Metallothionein (MT) genes encode proteins that
are biomarkers of inflammation, oxidative stress, and cancer as
well as cellular toxicity from insecti- cides, herbicides, metals,
and other xenobiotic compounds (Bauman et al. 1997; Dai et al.
2021; Migliaccio et al. 2020; Ostrakhovitch et al. 2006; Rodrigo et
al. 2020; Ruttkay-Nedecky et al. 2013; Si and Lang 2018; Tong et
al. 2020). MT1G upregula- tion accelerates the G1/S transition in
the growth phase of acute promyelocytic leukemia cells (Hirako
and Takahashi 2021). Enhanced expres- sion of MTs was also
reported in IBD (Briwer et al. 2007; Dooley et al. 2004). As noted
previously, hematopoietic neoplasias (Soffritti et al. 2016) and
IBD (Lietal. 2016;2020; Wang et al. 2019; Guo et al. 2021; Rodri-
guez-Palacios et al. 2018) occur in sucralose-fed rodent models.
However, the poten- tial contribution of sucralose-6-acetate to
the gen- esis of hematopoietic neoplasias or IBD has not appar-
ently been investigated.

Three additional genes, SHMT2, ATF3 and car- bohydrate
sulfotransferase 3 (CHST3), were also markedly expressed by
sucralose-6-acetate with 81.23, 54.49, and 9.26-fold elevation
relative to untreated control. SHMT2 encodes a key mito- chon-
drial enzyme, serine hydroxymethyltransfer- ase-2, that catalyz-
es the reaction of serine to glycine that is found in high concen-
trations in intestinal epithelial cells. SHMT?2 initiates lym- phoma
development through epigenetic tumor suppressor silencing
(Parsa et al. 2020), drives the progression of colorectal cancer
(Cuietal. 2022; Liu et al. 2021), potentiates the aggressive pro-
cess of oral squamous cell carcinoma (Zheng et al. 2022) and
promotes tumorigenesis in rhabdomyosar- coma (Nguyen et al.
2021). ATF3 encodes a mem- ber of the mammalian activation
transcription factor/cAMP responsive element-binding (CREB)
protein family of transcription factors. ATF3 is a marker of oxi-
dative stress (Ketola et al. 2012) and plays a role in modulation
of metabolism, immu- nity, and oncogenesis (Yin et al. 2008; Ku
and Cheng 2020). The carbohydrate sulfotransferase 3 (CHST3)
gene encodes an enzyme (chondroitin 6- O-sulfotransferase 1
or C6ST-1) that plays a role in the formation of chondroitin
6-sulfate (MedlinePlus 2023). Chondroitin 6-sulfate is involved
in development and maintenance of the skeleton as well as
naive T lymphocytes (Uchimura et al. 2002). Chondroitin 6-sul-
fate expression is upregulated in human glioma cells, and this
upre- gulation is correlated with glioma malignancy (Pan et al.
2020).

Other genes for which expression was greater for sucra-
lose-6-acetate than control were also impli- cated in cancer in
some tissues. Minichromosome maintenance complex com-
ponent 2 (MCM2) is a prognostic marker of poor prognosis in
squamous cell/adenosquamous carcinoma and adenocarci-
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noma of the gallbladder (Liu et al. 2016) and hepa- tocellular
carcinoma (Tang et al. 2022). Elevated expression of zinc finger
and SCAN domain con- taining 10 (ZSCAN10) in glioma tis-
sues was asso- ciated with poor prognosis in glioma (Jiang et
al,, 2019). EWS RNA Binding Protein 1 (EWSRT1) is a prognostic
marker of unfavorable outcomes liver cancer (Jiang et al. 2021).
Tumor necrosis factor superfamily member 14 (TNFSF14) is
upregulated and a prognostic marker of poor outcome in renal
cell cancer (Xu et al. 2020) and SET nuclear proto- oncogene is
an unfavorable prognostic marker in liver cancer (Van Nguyen et
al. 2021). Elongator acetyltransferase complex subunit 5 (ELP5)
plays a role in tumorigenicity of melanoma cells (Close et al.
2012).

Only two genes were differentially expressed between sucra-
lose and control samples. COX10 displayed higher numerical
expression in the sucralose incubation as compared to control.
The COX10 gene encodes a component of the mito- chondrial
electron transport chain and is required for natural killer (NK) cell
expansion (Mah-Som et al. 2021). FAM166A which plays a role
in sperma- togenesis (The Human Protein Atlas, 2023) exhib-
ited a higher numerical expression in control than sucralose.
This finding of lower expression of FAM166A in the sucralose
exposure relative to control did not occur with sucralose-6-ace-
tate such that the reduction in expression of this sper- matogen-
esis-associated gene appears to be initiated by sucralose itself.
The effects of diminished expression of the spermatogenesis
gene FAM166A by sucralose are not known. A historical 28-
day gavage study on the glycolytic activity of sucralose in the
rat spermatozoa showed no marked effect (Kille et al. 2000b).
However, the 28-day test period may be insufficient to assess
the entire duration of spermatogenesis in rats which is 52 days
(Clouthier et al. 1996). A four-week feeding study found that a
commercial artificial sweetener containing sucra- lose as well
as acesulfame-K altered spermatogen- esis in mice (Al-Qudsi
and Al-Dosssary, 2020).

Human feeding studies of the influence of sucra- lose on
spermatogenesis were not undertaken but exposure to organo-
chlorine compounds is asso- ciated with altered semen quality,
DNA fragmenta- tion, and chromosome aneuploidy in human
males (Giulioni et al. 2022).

Within the current study, results of the sucralose vs sucra-
lose-6-acetate comparison of gene expres- sion are consistent
with the sucralose-6-acetate vs control comparison that indi-
cate sucralose-6-acet- ate impaired normal cellular functioning.
The expression of genes for essential and fundamental cellular
functions were lower in sucralose-6-acetate relative to sucra-
lose. The Farnesyl-diphosphate far- nesyltransferase (FDFT1)
gene that encodes the first specific enzyme in cholesterol bio-
synthesis was markedly expressed by sucralose relative to su-

cralose-6-acetate with a fold change of 30.93. Cholesterol is not
only essential for stability of cell membranes but also for tight
junction forma- tion (Shigetomi et al. 2023). Taken together data
obtained from the sucralose vs sucralose-6-acetate compari-
son along with increased expression of MT1G, SHMT2, ATF3,
and CHST3 in the sucra- lose-6-acetate vs control comparison
indicated that exposure of human intestinal epithelium to sucra-
lose-6-acetate disrupts essential cellular processes.

Previous studies reported changes in gene expression re-
lated to inflammation after exposure to sucralose. Increased
gene expression of hepatic inflammatory markers (MMP-2 and
iINOS) was detected in sucralose-treated mice (Bian et al. 2017)
although it is not known if this was due to direct stimulation of
liver cells by sucralose or sucralose-6-acetate, or to functional/
metabolic alterations subsequent to sucralose exposure. Su-
cralose also enhanced adipogenesis and antiox- idant gene ex-
pression in an in vitro study of human adipose tissue (Kundu et
al. 2020). The upregula- tion of the antioxidant gene GPX3 was
interpreted as a compensatory response to elevated intracellu-
lar accumulation of reactive oxygen species (ROS). Another in
vitro investigation in adipose tissue found that sucralose upreg-
ulated PPARYy, a sup- pressor of NF-kB-mediated pro-inflamma-
tory responses (Azad et al. 2020). Consumption of diet soda
sweetened with sucralose as well as acesul- fame-K (another
artificial sweetener) altered inflammatory transcriptome path-
ways including NF-kB signaling in subcutaneous adipose tissue
(Sylvetsky et al. 2020).

Pharmacokinetics

The study of the half-life (T1/2) in liver microsomes indicates
that sucralose-6-acetate is extracted to a certain extent by the
liver with a greater effect in humans than rats, but absorption
and metabolism of sucralose-6-acetate have not yet been fully
charac-terized. The extraction does not appear to involve Phase
1 metabolism in human liver microsomes since it is independ-
ent of NADPH. Although the extraction rate is higher for su-
cralose-6-acetate than for sucralose, sucralose-6-acetate was
detected in urine for 5 days longer than sucralose after dis- con-
tinuation of sucralose intake. This might be attributed to greater
lipophilicity and hence elevated bioaccumulation potential of
sucralose-6-acetate.

The investigation of xenobiotic detoxification enzymes in
human liver microsomes noted that sucralose-6-acetate is an
inhibitor of two members of the cytochrome P450 (CYP450)
family (CYP1A2 and CYP2C19). Inhibition of these enzymes
may potentially affect bioavailability of drugs and levels of en-
dogenous substrates. No significant inhibitory effect on CYP450
enzymes was found for sucralose. Inhibition of CYP1A2 and
CYP2C19 might reduce metabolism of endogenous and exog-
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enous chemicals and precipitate potentially adverse metabolic
effects.

CYPTA2 metabolizes many endogenous com- pounds such
as retinols, melatonin, steroids (including estradiol), estrogens,
uroporphyrinogen and arachidonic acids. Inhibition of CYP1A2
may potentially increase estradiol levels, and there is an asso-
ciation between estradiol and breast cancer (Cummings et al.
2002; DrugBank 2022; PubChem 2022). Inhibition of CYPTA2
may also elevate plasma levels of caffeine (a substrate of
CYP1A2), potentially exacerbating anxiety, sleep problems, and
even high blood pressure.

Inhibition of CYP1A2 by sucralose-6-acetate may also poten-
tially increase plasma concentra- tions of pharmaceuticals that
are CYP1A2 sub- strates. Representative CYPTA2 substrates
(along with their biological functions/indications) include alos-
etron (irritable bowel syndrome), axitinib (renal cell carcinoma),
caffeine (CNS stimulant), clozapine (antipsychotic), flutamide
(prostatecancer), frovatriptan (migraine), melatonin (sleep-
wake cycle), mexiletine (heart arrhythmias), mirta- zapine (anti-
depressant), olanzapine (antipsycho- tic), rasagiline (Parkinson’s
disease), tacrine (Alzheimer's disease), theophylline (broncho-
dila- tor), tizanidine (muscle relaxer), and triamterene (diuretic).
Inhibition of CYP2C19 by sucralose-6- acetate might poten-
tially elevate plasma concentra- tions of CYP2C19 substrates.
Representative CYP2C19 substrates that are known to be
signifi- cantly affected by CYP2C19 inhibitors (along with their
biological functions/indications) include abrocitinib (atopic der-
matitis), cannabidiol (sei- zures), carisoprodol (muscle relaxant),
cilostazol (claudication), citalopram (antidepressant), cloba-
zam (sedative), clopidogrel (blood thinner), diaze- pam (anxiety),
esomeprazole (gastroesophageal reflux), methadone (narcotic
addiction), omepra- zole (gastroesophageal reflux), phenyto-
in (sei- zures), and tofacitinib (rheumatoid arthritis) (DrugBank
2022, PubChem 2022).

The inhibition of CYP1A2 and CYP2C19 by sucralose-6-ac-
etate reported here was observed in vitro in human liver micro-
somes in the absence of bacteria. However, additional pharma-
cokinetic effects, including inhibition or induction, attribu- ted to
sucralose-6-acetate may occur in vivo because intestinal flora
and inflammation are well-known to alter the expression and ac-
tivity of CYP450 metabolizing enzymes as well as transpor- ters
(Claus et al. 20117; Kuno et al. 2016; Toda et al. 2009; Selwyn et
al. 2016; Togao et al. 2020; Collins and Patterson 2020; Hu et al.
2021; Lenoir et al. 2021). Further, oxidative stress was noted to
induce cytochrome P450 3A4 (CYP3A4) (Nagai et al. 2004; Stro-
lin-Benedetti et al. 1999) as well as the transporter P-glycopro-
tein/P-gp (Abu-Qare, Elmasry, and Abou-Donia 2003; Callaghan
etal. 2008; Feng et al. 2019; Shchulkin et al. 2021), and induction
of both CYP3A4 and P-gp were reported in vivo after 12 weeks

of sucralose ingestion (Abou- Donia et al. 2008).

Conclusions

The 8 projects performed in this study add to the large and grow-
ing scientific literature that report adverse biological impacts
attributed to exposure to sucralose. In the current investigation
sucralose-6- acetate, a sucralose impurity and metabolite, was
found to be genotoxic with a clastogenic MoA associated with
induction of breaks in DNA. Exposure of intestinal epithelium in
vitro to mM concentrations of both sucralose-6-acetate and su-
cralose in the absence of intestinal bacteria impaired the integ-
rity of intestinal barrier function. Sucralose-6-acetate induced
expression of genes in intestinal epithelium associated with
inflammation, oxidative stress, and cancer including MT1G and
SHMT?2. Sucralose-6-acetate also blocked two members of the
cytochrome P450 family (CYP1A2 and CYP2C19) that metab-
olize both endogenous and xenobiotic compounds that might
consequently lead to adverse toxicological exposures. These
findings raise health and safety concerns regarding the contin-
ued presence of sucralose in the food supply and indicate that a
regulatory status review needs to be undertaken.
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AvemOupntes Evépyeles PappaxkevtIK@V LKEUAOPATOV &
EpBoiiov - Kitpivn Kapta E.O.®. - ®appakosnaypinvnon

Avaxkinon LONARID - NTAB ( 400+50+10) MG/
TAB Boehringer Ingelheim

0 EBvikog Opyaviopog dappdkwy (E.0.®.) avakoivwoe
TNV avakAnon maptidag avaAynTikol OKeudopatog, Kato-
TV EVNUEPWONG €K PEPOUG TNG PAPUAKEVUTIKNG eTapiag
Boehringer Ingelheim EAAAG, yla tubavotnta vmapéng ou-
okevaolwy kLYEANG (blisters) ou dev eumepleixav TUTIWUE-
VEG TG QVTIOTOLXEG ONPAVOELG .

EldikoTEpa, oclppwva Pe To €yypago tou E.O0.P. mpo-
KELTAL yla TO PaPUAKeUTIKO okevaoua LONARID - N TAB
(400+50+10) MG/TAB..

H maptida mou avakaAeital exet Tov KwoKO aptBud
F27279 kat To OUYKEKPLUEVO OKELAOHA EXEL NUEPOUNVIQ AN~
€ewc tnv 310 AuyovoTtou 2028 .

Z0Pewva pe To eyypago tou E.0.®. anopactotnke n ava-
KANon Tng Tapanavw mapTtidag Tou PapPaKeLTIKOL OKEL-
dopatog LONARID-N TAB (400+50+10) MG/TAB katormy
EVNUEPWOEWG Ao TN PAPUAKEULTIKA eTalpia Boehringer
Ingelheim EAAAG, yia TuBavotnta LTIAPENG CUOKELACLWY KU-
weAng (blisters) mou dev eumepleixav TUMWUEVES TIC avTi-
OTOLXEC ONUAVOELS .

H ev Aoyw anoégpaon ekdOOBNKE TPOANTITIKA OTO TAAioLo
TIPOAOTILONG TNG dnUooLag vyelag pe oKoTo TNV evioyuon
NG €BEAOVTIKNG avdkAnong Tou Katoyou tng Adetag Ku-
kAogopiag BOEHRINGER INGELHEIM EAAAYZ M.AE.

H ¢pappakevtikn etapia BOEHRINGER INGELHEIM EA-
AAY MAE. wg katoxog g Adelag KukAogopiag, opeilet
va ETUKOLVWVNOEL AUEDA PE TOUG AMMOOEKTES TNG OLUYKEKPL-
HevNG TapTidag Kat va TI¢ anoovpeL amno Tnv ayopd Jeoa oe
€UAOYO XPOVIKO dldoTnua . Ta OXETIKA MAPACTATIKA TNPOL-
VTaL yia dldotnua TouAdxloTov TevTe (5) eTwv Kat Tibevtat
uroyn tou E.0.9., epocov {nTnBovy, Kal O CLYKEKPLUEVA

[ 4

d

-

Tou THNHAToG EAeyxou Mapaywyng kat KukAogoplag Mpoto-
VIWV ToL Opyaviopou .

Avaxkinon maptidas (pappaKeuTiKoU OKEUACHQ-
tos BREVIBLOC 10MG/ML (A1d2vupa yia §yxuon )
BAXTER HELLAS EIIE

Tnv avakAnon tTg naptidag 23E1TA2 Tou papPaKEUTIKOU
okevudopatog BREVIBLOC T0MG/ML (AtdAupa yla €yxu-
on) Adyw dlappowy Tou evtomioTnKay KaTd tn dldpkela
E0WTEPIKNG emMavegeTaons . H amdgaon ekdddnke e
OKOTIO Va EVIOXVOEL TNV €BEAOVTIKN AvAKANCN TNG KATa-
OKeLAoTPLaC eTalpeiag Baxter Hellas E.MN.E. n orola eivat
KATOX0G Gdelag KuKAoPoplag Tou mpolovtog otnv EAAG-
da kat oPelAel va ETUKOVWVNOEL APEOA [IE TOUG TIEAATEG
NG, TIPOKELUEVOUL Va TO ATOCVPOLY ATIO TNV ayopd .

IIpoAnmIuiKA AVAKANON PAPPAKEUTIKOU OKEU-
aopatos DORMIXAL INJ.SOL 15MG/3ML AMP
DEMO ABEE

Tnv TPOANTITIKY avakAnon Twv maptidwyv 2103188 &
2109199 touv PAPHAKEVLTIKOL okevaopatog DORMIXAL
INJ. SOL 15MG/3ML AMP, ew¢ 0Tou oAoKANpwoOEel o ep-
YyaoTnELaKOG eAeyxog amo tov E.0.®. kat n dlepevbvnon
aro TO ePyAcTnPLO Tapaywyng . H amdgpaon ekdobnke
TIPOANTITIKA OTO TAQLOLO TTPOAOTILONG TNG dNUOCLAC LYEL-
ag e OKOTIO va eVIoXVOEL TNV €BEAOVTLIKI avdkAnon Tng
etalpeiag DEMO ABEE, katoriv avagopwy yla averibuun-
TEC EVEPYELEC OE OXEON WE TIG OLYKEKPLUEVEG TIAPTIOES .
H etaipia DEMO ABEE ogeilel va emkowvwvnoet dueoa
HEPOUG ATOOEKTES TOL OKEVAOHATOG KAl VA TO ArooUpEL
aro TNV ayopd og eDAOYO XPOVIKO dldoTnua .
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O BaoiAelog MoAepdtng yevwnBnke to 1929 ota Aeuktpa
OnBwv. MeTd TNV OAOKANPWON TWV EYKUKALWY OTIOLdWY
OTnV YevETePA TOou, €loNXOn otnV latpikr ZxoAn ABnvwy
Kat arooitnoe To 1955. EldikelTNKE OTNV XELPOLPYLKT) OTO
«ApeTaielo» Noookopeio. Tnv tepiodo 1960-1961 petekmnal-
SeVTNKE OTNV XELPOLPYLKH TOL TIETTIKOU CLUOTNUATOG OTNV
AyyAla. Eruotpepovtag otnv EANGda ekAeXBnke Ypnyntng
XELPOUPYIKNG KAl PETEMELTA €KTAKTOC Kabnyntng otnv
A'Xelpoupyikn KAk Tou «Adikob» Nocokope{ou. To 1981
EKAEXBNKE TAKTIKOG KaBnyntng kat AtlevBuvtng tng ATlpo-
TIALGEVTIKAC XelpoupyLkAS KAWVIKNAG OTo ITtrmokpdTelo Noco-
Kopelo kal o@payloe Pe TO £pyo Tou TNV Lotopia TG KA
VIKNG, KABW¢ utpEe pevtopag kat SAoKahog TOoO yla Ta
peAN AEMM mou oteAexwvouy ewg onuepa tnv KAWIK, aAAd
KAl yla YEYAAO aplOpo latpwy. ALETEAECE, PETAEL AAAWY,
Mpoedpog Egopelac Apetaielov Nogokopeiou (1984- 1986),
Mpodedpog Tou AlolKNTIKoL YuPBoULAiov Tou Noookopei-
oL «Aylog 2dBRag» (1986-1988), Mpoedpog TNG EAANVIKAG
Etalpeiag evO0OKOTUKNG XELPOLPYLKAC Kal AAAWY eTepBa-
TIKWV TEXVIKWY (1992-1995), Mpoedpog Tou ALOIKNTIKOU
YupBouAiov Tou Noookopeiou «Avbpgag Tuyypog» (1994-
2000), Mpoedpog Tou KevpikoL YupBouiiou Yyeiag (KELY)
(1994-2000), Mpoedpog Tou Qvdoelou KapbLoxeLpoLPYLIKOU
Kévtpou (2002-2004) kat Mpdedpog auTtoTeEAOUS ETUTPOTIAG
eAEYX0L TpooTaciag Twy SIKAWPATWY TwWV acBeVWY Tou
Yroupyeiov Yyelag kat Mpovolac (2003-2004). Eworyyaye To
Beopd QVTAAAQYNG POLTNTWY KAl VEWV LATPWY PE LATPLKES
oxoAeg Twv HIMA kat Tou Hvwpeévou BaotAeiov, peydn mpw-
Tomopla ya tnv enoxn.

ALETENECE KPLTNG ETUOTNHOVIKWY EPYACLWY EYKPLTWY
TepLlodikwy omwe To British Journal of Surgery kat Hellenic
Journal of Medicine - ENAnvikn) latpikn EruBewpnon / the
hjm (M&Ao¢ TnNG ZUVTAKTIKAG ETTpoTg Tou Tteplodikou the
hjm - Hellenic Journal of Medicine - EAAnviIKr latpikr) ETude-
wpnon ewg To 2074, YuvtovioTtng Mparmtov YuuTmoaciou Xel-
POUPYLKNG HE VEVIKO TiTAO : XEIPOYPIIKEY MAOHZEIY THX
KOIAIAY, dnuoctevpevo otnv EAANVIKA laTtpikr) Emibewpnon
the hjm), kat erokemnTnNg Kabnyntng oe enulopeves latpt-
KEG 2xoAeC Twv HIMA. E€eAeyn TUNTIKO PEAOG TG Auept-
KavIKNG Xelpoupylkng Etalpeiag anmoteAwvtag Tov mpwTo

‘EAANva 1ou AapBdvel avtr) tTnv dlakplon. Ymrp&e Emitipo

pHeAog ™G Evwong Xetpoupywv AyyAiag kat IpAavdiag,
™G Aueplkavikng Xetpoupylkng Etatpetag kat Erokentng
KaBnyntng oto Maveruotuio Southern University tou Aog
Avtleleq. Tinenke amd tnv Akadnuia ABnvwy pe To ap-
YUPO PETAAALO, VW TO AnpokpiTelo MaveroThulo Opakng
ToU amevelde Tov TiTAo Tou Emitigou AddkTopa.

O BaoiAelog MoAepdatng dlakpibnke yia to fog tov, TNV
aKEPALOTNTA TOU XAPAKTAPA TOU, TO EPEUVNTIKO, OLOIKNTIKO
Kal SLOAKTIKO TOL £pY0 KABWG KAl TN CNUAVTLKNA CLUVELSPOPA
TOL WG AQUTIPOG SACKAAOG OTNV eKTIAlOELON POLTNTWY Kal
O0TNV KaBodrynon VEWV LaTpuwV.
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levvnBnke otov Melpald kat TPoePXOTAV Ao OTPATIWTIKN
olkoyevela. MeTd tnv anogoltnor) tng aro To MNpvAaclo Tou
Melpatd, elonABe aplotolxog otnv latpikr ZxoAr tou Mave-
TuotAPou ABnvwy. ‘EAaBe tnv edikdtnTa tng Madoloyiag
apxKA Kat oTn ouvexela eAafe tnv edlkotnTa tng Kapdlo-
Aoyiag. Mavtpepevn pe tov kart. M.N. Todko, euTiXNoE va
otabel dimha Tou, va cuunapactadel Kal va cuPBAAEL oTNV
avdrtugn touv OpiAou Todkou Kal otn dnulovpyia plag uro-
OELYUATLIKNG OLKOYEVELAG.

H watpog Elprivn ZapoyAouv—Todkou, amoteAece mapd-
delypa avBpwiou TPOCNAWPEVOL TNV latpikr Emothun.
AKOAOUBNOE TNV EMAYYEAUATIKN TNG TIOPELa JakpLd amo Tn
dnuocloTNTa dNULOLPYWVTAG TNV TIPOCWTIKN TNG LoTopia
OTA ETUOTNHOVLKA dpwpeva.

Q¢ mpwTtonopog tne NavTIKAG laTpikng, emdobnke ue
TaBog oTn ouyypaen BRALWY LATELIKOL TIEPLEXOPEVOU, OTPE-
(OVTAG TNV TPOCOXN TNG OTn PPOvVIida Twv avBpwnwy
NG vavTiAiag, oe oTePLd Kal BAAACOA Kal TWY OLKOYEVELWY
Toug. Avap@iBoAa n peyahvtepn ocLPBOAN Tng eivaln el de-
KaeTieg avidlOTEANG TTPOOPOPA TNG OToV ‘EAANVA VAU TIKO.

‘HON, ard to 1990, ye mpwTtoBouAia NG, OAA Ta TMAoia
aAAd kal Ta ypageia Tou Opthou £xouv e@odlacTel pe art-
VIOWTEG, eV OTA KevIplkd ypapeia tou OpiAou Todkou,
dlatnpovoe TAAPEC LATPELD TIAPEXOVTAC CUPBOVAEC Kal
dwpedv laTpkn Bondela ota oteAéxn touv Opihou Todkou,
OTOUG VAUTIKOUG Kal OTIG OLKOYEVELEG TOoug. TauTtdxpova
dlopyavwaoe oelpa laTplkwy Kal ETULOTNHOVIKWY ogpvapiwy
e SLaKEKPLUEVOUC OPIANTEG, TIOL ameuBuvovTav OxL HOvo
OToULC LTIAAARAOLC TwWV ETalpelwy Tou OpiAou Todkou aAAd
KAl O0TO €VPL KOWVO.

Me Tnv euyevikn @povTida Tng @AotexvhBnke Kat To
ayaApa tng "KapdapuAitiooag', ou kKoouel Tov vauTtoTono
Twv KapdapvAwv tng Xiou, KaAwoopiZovTag Toug vauTl-
KoUg, og evoelEn oeBacpo, Kal OPELNOUEVOU (POPOU TLUNG
TPOC OAEC TIC PNTEPES, OLIVYOUS, AdEAPEG KAl yuvaikeg
TWV VAUTIKWV.

MoAL ypriyopa €0TPEYE TNV TIPOCOX TN Kal 6Tn OTNPL-
€N TOALTIOUIKWY 6pdoewy, TIPOWBWVTAC TO €pyo Tou 16p0-
patog "Mapia Todkog" kat cuveypaye tnv "TeTpaloyia Tou
Atyaiou”, aplepwpevn oTnv Koltida Twv VauTikwy mapado-
OEWV.

Yuvibpuoe pe Tov cuduyd Tne Kamt. Mavaylwtn Todko Kat
Tov y1o0 TG NikoAao Todko to "Kowvweeleg ‘15pupa Mapia
Todkog — AteBveg Kevtpo Nautikng ‘Epeuvag kat Mapddo-
ong" otnv Xio kat eBece LMo TNV PPovTida TNG TO "ZTiTL TNG
Maplag" ota Kapdapuha tng Xiov, Tou @lAogevel yabnteg
Muuvaotou kat Avkeiou art’ 0An Tnv EAAGSa mpoopepovtag
anpoopevn duvaTOTNTA HOPPWONG Kal EEEALENG.

Ia Tn OLVOALKH ETUGTNPOVLKN TNG TIPOCPOPA KAl TO CLY-
YPAPLIKO TNG EPYO, TNG ATIOVEUNBNKE €L8LKN ELMNUOC Pvela
amo TNV Akadnuia ABnvwy. Ma tn cLYYPAGLKN KAl KOWWVIK
NG MPOoPOPA NG exel arovepelBel emiong o TTAOG NG
ETUTIPOL SLOAKTOPOC TOL TUAPATOS NAUTIALAKWY XTIOLOWY
g ZxoAng NauvtiAiag kat Biopnxaviag tou Mavemotnuiov
Melpatd.



thehjm O8nyieg mpog Tuyypayeic

IIedio epappoyns ka1 kaAuyns tov neP1081k0U the hjm

H “EAAHNIKH IATPIKH EMIOEQPHZH - the hjm” eivat avayvwplopevo eTuoTnUoviko latpiko Meplodiko , amo To Ke-
VTPLKO YuPBoLALo Yyeiag - KE.Z.Y kat to Yroupyeio Ynelag, ®.E.K. 546 :07-05-2003 ,w¢ neplodikd MaveArviag KukAo-
poplag Kal Avayvwplong Kat oToxelel otn dnpocteuon MAmTwy ZUPMociwy 1aTpknG Kat apBpwv LPNANG TOLOTNTAG,
ouvTtoviopeva amo Kabnynteg Mavemotnuiwy latpikwy ZxoAwv MpwTapxkoc oToXoC lval va dnuoclelel o KABe
TEUXOC ULa CELPA ATTO TPWTOTUTIA APBPA OXETIKA PE KALVIKEG Kal BACIKES EPELVNTIKEG EKBECELG I TTapouciaon Tepl-
OTATIKWY. MOAAEC amd auTEG Ba cuVOdEVOVTAL ATO CLVTAKTIKEG TIAPATNPNAOELS. ApBpa ETIKALPOTNTAG CLXVA Ba dnuo-
olebovTal JETA Ao TIPOOKANCH CLYYPAPEWY TIOU £lval OLaKEKPLPEVOL 0TO avTioTolxo medio. H ZuvtakTikn Emtportn
arnodidel peydAn onuacta oe Bepata ou oxetidovTal pe TNV CuVEXLZOUEVN LATPLKA EKTALOELON, TNV EQAPUOYT TWV
KATELBLVTNPLWY YPAUKWY KAl TNV AMOTEAECUATIKOTNTA TOLC OTNV latpkn ETuatrun.

Aradikacia a§i0Aéynons apOpov
OAa Ta apbpa Tou LTtoRAAAovVTaL 0TO TEEPLOdIKS Ba uToBANBOLY ot dladikacia aglohdynong amo Vo MepLocOTE-
POUG KPLTEG, TIPLY Ao TN ANYn TG TEALKNG amo(paong ano Tnv Ermrporr) 2ovtagng.

TA®ooes

H ertionun yAwooa tou Tieptodikol eivat n EAANVIKD ) n AyyAKr. H ouvTakTikr erutport) datnpet to dikaiwpa va
TpoRel oe anapaiTnNTES YPAUUATIKESG KAl CUVTAKTIKEG AAAQYEG.

2 Ta 4pBpa oTa omola MEPLYPAPETAL EPELVA YLA TOV AVOPWTIO, OL CUYYPAPE(G TTPETIEL VA AVAPEPOLV CAPUIC OTL OAEG
oL lelpapatikeg dladlkaoteg o dlevepynBnkav eylvav cOPWVA e Ta TPOTUTa deovToAoyiag TG apuodlag Beopt-
KNG ETUTPOTING VLA TOV avEpWTILVO TIELPAUATIONO KABWES Kal Pe TN Alaknpugn Tou EAcivkl Tou 1975, avabBewpnuevn
T0 2000. Katd tnyv UTIoROAr EPELVWY TIAVW OE WA, OL OLYYPAPELG TIPETIEL ETIONG VA AVAPEPOLY OTL aKoAoLBNoav TLG
dladikactieg Tou opidouv ot Becpikol kat eBvikol 0dnyol yla Tn ¢eovTida Kal TOV XELPLOPO TWV TELPAPATOCWWVY. [MpwTo-
TuTta dpBpa, yivovtal SeKTA PO e€€TAON YA dnPocieuon pe TNV TpolTdOeon OTLOUTE TO AVTIKELLEVO OUTE PIEPOC TOU
AapBpou €xeL i TPOKELTAL Va dnPocLeuBel AAAODL TIPLV EPEAVIOTOUV OTO TIEPLOSIKO. (AUTOC O TIEPLOPLOUOS OEV LOXVEL YL
Ta anootdopata) Edv kamota otolxeia A ivakeg Tou dpBpou £xouv Nén dnuocteudet aAAoU, AdeLa yia T Xprion Toug
TIPETEL VA AQUBAVETAL ATIO TOV KATOXO TWV TIVEUPATIKWY dIKaAlwPATwY. Ot 6EKTEC epyacieg ylvovTal poviun wloktnota
Tou TtepLlodLkol EANNVIKN laTpikn) ETuBewpnon kat 6ev Umopoly va avarnapaxBoly avToUoLE 1) HEPOC AUTWY, XwPLg TNV
€yypagpn cuykatabeon tou EkdoTN.

O8nyies cuyypa@iis/Tomo1 GpOpmv

Editorials (teplopietat oe 2000 A¢Eelg). OL amOPELS aVayVWPLOPEVWY ETIOTNHOVWY Yld TNV ECWTEPLKN TaboAoyia
Ba dnuoctevovTal we editorials og TAKTIK BACN. ZUVIAKTIKES TIAPATNPENOELG ETIL CLUYKEKPLUEVWY APBpwV UTopet eTti-
ong va ¢nTnBolv amod ePTELPOYVWHOVEG OTOV OXETIKO TOUEQ.

ApBpa avackotnong (eplopidetal oe 2000 AEEELG). ApBpa avaoKOTINGNG TIEPIAAUBAVOLY ONUAVTIKA ETIKALPOTIOL-
peva Bepata, pocpates MANPoPopleg oTa avtioTolya media r dpBpa Tou avapepovTal O VEa CNPAvVTIKA evpruatan
ATMOTEAECUATA £PELVAC TIOL UTIOPOLY VA AELOTIOINBOLY GTNV KAWVIKNA TTpAgn.



"MpwTtdTLTIA APBpa Epeuvag (Teplopidetal oe 2000 AEEELS). MePLlypaPEC EIOIKWY KALVIKWY Kal BACIKWY EPELVNTL-
KWV HEAETWY 0 OAOLC TOUG ETIUEPOUC TOWPEIC TNC ECWTEPLKNC TTaBoAoyiag UtopoLy va yivouy emiong 6ekTd poc
dnuooi- euon oTo MEPLOBIKO.

Evolapepouoeg Mepumtwoelg (teplopidetat oe 500 AeEeLg). Mapouoldoelg Kat cuZnTACELG Ao EVOLAPEPOVTES KAL-
VIKEC TIEPUTTWOELG ITOPOUV VA LTIORAAAOVTAL WG CUVTOUEG EKOETELC.

EmotoAés mpos tn Xovia§n.
Ol ETUOTOAEG TIPOG TN 20UvTaAgN TPETEL va Tieplopidovtat oe 500 Ae€elg. Mmopolv va TeptAapBAavouy GOVTOUEG ETIL
OTN- HOVIKEG EKBECELG I AMaVTNOELS 0 ApBpa TIoL dNPOCLELBNKAY CE TIPONYOLHEVA TEVLXN TOL TIEPLODIKOU.

IIposroipacia apOpov

To Meplodiko "EAAHNIKH IATPIKH EMIGEQPHIH - HIM” 6&xetal apbpa 1ou AneoLV TIC TipolToBeoelg TG Ale-
BvoL¢ ETuTpomnC ZuvTakTwy latpikwy Meplodikwy, oTiwe evnuepwdnke to NoguBpto tou 2003. To apbpo TpEMEL va
el-vat ypappevo pe OUmAG dLlaoTiXo e evpL TIEPLBWPLO YUPW aTo TO Kelpevo. HAEKTPOVIKT HOP@r) TwV ApBpwv TIPETEL
va efvat og popen MicrosoftWord. Ot oeAideg TpeTel va aptBpouvTal dladoxikd, apxidovtag amo tn oeAida titAou. Ot
OUL- VTOHOYPapleg Ba TIPETEL VA ¥PNOLUOTIOLOLVTAL HE CLVETIELD OE OAO TO APBPO aPoL OpLoBoLV apXLKA OTO KLPLWG
kelpevo. OAa ta vtoBANBEVTA dpBpa Ba TIPETEL va cuvodeVOVTAL AT LTIOYEYPAUUEVN SNAWOCN TWV CUUUETEXOVTWY
OLYYPAPE- WV YLa UTIAPEN 1 LN OLKOVOULKWY CUHQPEPOVTWY I AAANG TIPOCWTUKNG GXEONG TOUG E OTIOLOONTIOTE (POPEQ
oxeti¢etal pe tnv LG dnuoocievon epeuva. Movddeg petpnong: OAEG oL HETPAOELS Ba TIPEMEL va ekppdlovTal o dle-
Bveic povadeg (SI).

Mop@omnoinon aGpOpwv

Zelida tithou (0e eAANVIKA Kal ayyAlkd). H oeAida TitAouv Ba mpemel va meptAauBAvel TIG akOAOUOEG TTANPOYOPLES:
10 €(d0¢ TOU APBpOL, TOV TITAO TOU APBPOUL, TA OVOUATA TWV CUYYPAPEWY (GVOoUa KAl ETIWVUHO), TOUNAXIOTOV TIEVTE
A&- Ee1G-KAELOLA, yLa va XpnoLoToinBoly we eLPETNPLO (Gpot cuUPWVA pe To MeSH Ba TipoTtigouvTal, SloTL Ba dleuko-
AU- vel Tnv ebpeon oto PubMed / Medline), urtelBuUvVOC cLYYPAPEQS Kal OToLXEld ETUKOWVWVIAG.

NepiAnyn (o eAANVIKA Kal ayyAlkd). e TpwTOTLTIA ApBpa Ba TIPETEL VA cuPTEPIAAUBAvVETAL TIEPIANYN €KTAONG
250 Ae€ewv otnv delTePn ceAida Tou apBpou n omola Ba exetl TV €€NG dopn: eloaywyr), LeBodoAoyia, anoteAeopata
Kal cupTepacpata. Na Tig Evdlagpepouoeg Meputwaoelg N epiAnyn Ba TPETEL va £XeL TNV HOP@H PLAG Tapaypagou
(100 Ag€elg) otnv omola Ba cuvowiZovTal Ta KUPLA onPela evolagpepovTog TNG LTIO EEETACN LTTOBEONC.

Keipevo
Ta MpwTOTUTIA APBPa Ba TIPETEL VA £X0LV TIC €ENC BACIKES evoTNTEG: Eloaywyn, MeBodol, AloTeAeouata Kal Xu-
¢htnon.

Evliapépouoes Ilepumt@oels
Oa TPEMEL va TEEPIAAUBAVOLY LA CUVTOWN €L0AYWYT), TIOL AKOAOLBE(TAL ATTO TNV TIAPOLCLACN TNG LTTOBEONC KAl ZU-
Zntnon. Kpttikeg, Editorials, kat dAAa eidn apBpou Ba pemel va xwpidovtal oe evOTNTES AvAAOYaA PE AVTIKEIPEVO TOUC.

Euxapioties

Ta dtopa 1o £X0LV CUPRBAAEL GTO APBPO PTIOPOLV VA CUUTIEPIANPOBOLY GTO TEAOG TOU THAPATOG TOU KELUEVOU.

Ot avagpopeg Ba TpeTel va dlapgop@wBoLy aplBunTkd, anod TNV TPWTN PopaA TIoU ep@avidovtal OTo Kelpevo, yla
napd- Setypa 1. Avagpopeg (dev Tpemet va uttepRaivouv Tig 30 yia TpwTOTUTIO dpBpo, eV TIPETEL va LTtEPPRaAivouy TG
10 yua T1g Evblapepouoeg MepumTwoelg Kal Td ypaupata) Ot avagopeg TPETEL va £XOLV SUTAG dldoTnua e apteun-
TIKN ako- Aovbia, eklvwvTag oe pla vea oeAlda PETA TO TEAOG TOU Kelpevou. H aplBunon Twv avapopwy Ba TipeETeL
va QVTIKATO- TITpidel Tn oelpd e Tnv omtoia avapepovTal oTo Keipevo. OAoL oL cuyypaelc Ba TPETEL va epgpavidovTal
oTIG avagopes. Ot Tiivakeg Ba mpemel va eivat eva oe KaBe oeAida kat aplBunuevog. Ot elkdveg emiong Ba TPETEL va
elval aplBunueveg e KaAn eukpivela woTe va yivovTal KatavonTeg arnd ToLG avayvwoTES Kal va LTtooTneidovTal anod
BLBALOYpapia TIou TAPEXETAL EVTOG TOU KELPEVOU. ZUVTOPOYPAPia ) OTIOLAdATIOTE avapopd TIoU Xpret eMeEnynong
EVTOG KABE elkOVAG Ba TIPETIEL va AvayPAPETAL TNV OXETIKI AEAVTa ava ELKOVA.

H "EAAHNIKH IATPIKH EMIBEQPHZH - HIM" Ba dexeTal dpbpa Povo Je NAEKTPOVIKT) LTIOROAN. Ta dpBpa Ba Tpemel va
UTIOBAAAOVTAL, ATMOCTEANOVTAL WG CLVNUPEVO apxeilo otn dlevBuvon e-mail Tng Mpappateiag tou Meplodikov: hm@
vegacom. gr 1 medicine@ vegacom.gr, ge Ogpa «YTIoRoAr ApBpou» Kal avagopd Tou TiTAoL Tou dpbpov. O urevBuvog
yla eTiKOWVW- via cuyypageas Ba AABeL ETULOTOAN Ao TNV ZUVTAKTIKN ETtpot) Tou MNeplodikol TOO0 yia TNV apaAa-
Br| Tou dpBpoL GO0 Kal yla TNV Artodoyr 1 arnopPLYn Tou.



thehjm Instructions for authors

Scope and Coverage of the Journal

The “Hellenic Journal of Medicine the hjm” is an Official Certified Leading Panhellenic Medical Journal and aims
to publish high - quality Written Symposiums of Medicine, and medical articles, on all aspects of Medical Science. A
primary goal is to publish in each issue a number of original articles related to clinical and basic research or case reports.
Many of these will be accompanied by invited editorial comments. Hot topics will be in- vited frequently in the journal as
invited expert articles. The Editorial Committee also attaches great importance to subjects related to continuing medical
education, the implementation of guidelines and cost effectiveness in medicine.

Peer review process:
All articles submitted to the Journal will undergo a peer review process involving two or more reviewers, before a final
decision is taken by the Editorial Committee.

Languages
The official language of the journal is Greek or English.The Editorial Committee retains the right to make neces- sary
grammatical and syntactical changes.

Ethics

In manuscripts describing human research the authors must indicate clearly that all experimental procedures were
carried out in accordance with the ethical standards of the responsible institutional committee for hu- man experimentation
and with the Helsinki Declaration of 1975, as revised in 2000. When reporting on animal research, the authors should
also indicate that procedures followed the institutional and national guides for the care and use of laboratory animals.
Manuscripts containing original material are accepted for consideration for publication with the understanding that neither
the article nor part of the article has been or will be published elsewhere before appearing in the journal. (This restriction
does not apply to abstracts) If any of the manuscript's figures or tables have previously been published elsewhere,
permission for their use must be obtained from the copyright holder. Accepted papers become the permanent property of
"HJM - HELLENIC JOURNAL OF MEDI- CINE" and may not be reproduced in whole or in part without the written consent
of the Publisher.

Manuscript Guidelines / Types of article

Editorials (limited to 2000 words). The opinions of recognised leaders in internal medicine are invited aseditorials on
a regular basis. Editorial comments on specific articles may also be sought from experts in the rel- evant field. Review
articles (limited to 2000 words). Review articles include comprehensive contemporary articles, updated information, or
articles in new areas of research important and interesting to the medical community. Original Research articles (limited to
2000 words). Descriptions of specific clinical and basic research studies in all sub-fields of internal medicine are welcomed
by the Journal. Case Reports (limited to 500 words). Presenta- tions and discussion of interesting clinical cases may be
submitted as brief reports. Letters to the Editor. Letters to the Editor should be limited to 500 words. They may include brief
scientific reports or responses to articles published in previous issues of the Journal.



Preparation of manuscripts

"HJM - HELLENIC JOURNAL OF MEDICINE" accepts manuscripts prepared in accordance with the requirements of the
International Committee of Medical Journal Editors, as updated in November 2003. The manuscript should be double-
spaced throughout with wide margins all around. Electronic manuscript formats should be in Microsoft Word format. Pages
should be numbered consecutively, beginning with the title page. Abbreviations must be used consistently throughout
the manuscript after they are initially defined only in the main text. All manuscripts submitted should be accompanied
by the authors’ disclosure of any financial or personal relationship or other conflict of interest that might influence their
participation in the work described. Units of measurement: All mea- surements must be expressed in international units

(SI).

Formatting of submissions

Title page (both in Greek and English). The title page should include the following information: the type of submission;
the title of the manuscript; the names of the authors (first name and family name, authors’ affilia- tions; a list of up to five
key words, to be used for indexing purposes (MeSH terms should be preferred, as they will facilitate indexing in PubMed/
Medline); author responsible for correspondence.

Abstract (both in Greek and English). For Original Research articles an abstract no more than 250 words in length
must be included as the second page of the manuscript including introduction, methods, results and con- clusions. For
Case Reports the abstract should be a single paragraph (100 words) summarising the main points of interest of the case
presented.

Text

Original Research articles should organise the text into the following main sections: Introduction, Methods, Results and
Discussion.

Case reports should include a brief introduction, followed by Case presentation and Discussion. Reviews, Editorials, and
other types of article should be divided into sections according to their subject matter.
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Persons who have contributed to the article may be acknowledged at the end of the Text section.

Reference citations in the text should be formatted numerical when first appeared in the text for example 1 References
(not exceed 30 per original paper, review, not exceed 10 for case reports, letters)References should be typed double-
spaced in numerical sequence, starting on a new page after the end of the text. The numbering of references should reflect
the order in which they are cited in the text. All authors should appear in the refer- ences.

Tables Tables should be arranged one per page and numbered. Figure Legends. Figures should be numbered. Legends
should be concise, but should be sufficient to enable the reader's comprehension of a figure without ref- erence to the main
text. Explanations of any annotations on a figure should be appended to the respective legend.

'HJUM - HELLENIC JOURNAL OF MEDICINE" will accepts only electronic manuscript submissions Articles to be submitted,
are sent as an attached file to the e-mail address of the Secretariat of the "HJM": hjm@vegacom.gr or medicine@ vegacom.
gr “ Manuscript submission” and the title of the manuscript should be written in the subject section of the e-mail. The
corresponding author will receive a letter"
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F.D.A.: Requires Stronger Warning About Risk of Neuropsychiatric
Events Associated with Asthma and Allergy Medication Singulair
and Generic Montelukast. SINGULAIR montelucast sodium.

F.D.A.. dappako AcBpatog, ANepytwy, ANAepytkng Pwvitidag. Montelukast sodium. Singulair, propei va poka-
A€ol dLatapayeg, EMOETIKOTNTA, TAPAXH], AVTOKTOVLKEG TACELG, AOLHWEELG AVWTEPOL AVATIVEVCTLKOU CUCTHHA-
TOG, HLaPPOTKEG KEVWGELG, EPPAVION GuVOPOpoL Churg -Strauss, EHPAVION PUXLATPLKWY CUUTITWHATWY, TACELG
avtokToviag. Mapevépyeleg dappdkov ota atdid, Ta onoia AVTIHETWTIOVV TOUG HEYAAUTEPOUG KLVEUVOUG amno
TN XOPNYNOH TOL (PAPHAKOU .

2T apxeg tou 2020,. Yrinpeota Tpopipwy kat dappdkwyv FD.A., andvinoe oe 0eKaeTieg KAIPHAKOVUEVWY AVNOUXLWY
OXETIKA PE €va CLVNBWE CLVTAYOYPAPOVLEVO PAPHAKO YLA TO AoOUA Kal TG AAAEPYLES, AAAEPYLKN pwviTIda, XPNoLUo-
TOLWVTAG €va armod Ta TIO LoXUPA £pYAAEid TOL. Ula avaTnEr TPOELOOTIOINCN OTNV ETIKETA ToL Papudakou SINGULAIR.
OTL Ba UTOPOUCE VA TIPOKAAECEL ETUBETIKOTNTA, TAPAXT), AUVTOKTOVIKEG OKEWPELG, PUXLATPLIKA CUPTITWHATA. . ETIKETA TOU
pappdakou SINGULAIR,. omtola areuBuvotav Kuplwg oe laTpoug, uroTiBetat 0TL onpave poetdomnoinon yla To 25xpovo
(pAppako, Singulair, ywwoTo Kal ge To yevikd Tou ovopa, montelukast sodium . AAA peta Blag dAAage tn xpnon. To
(PappaxkevTIko okevaopa SINGULAIR, egakoAovBoloe va cuvtayoypageital og 12 ekatopuupla avBpuwnous oTLg Hvw-
peveg MoAtteieg Auepiknc, To 2022. Ta matdld avTPeTwIi{ouv Toug PHeyaAlTEPOUC KIvOUVOUC artd Tn Xoprynon Tou
(PAPPAKeLTIKOL okevdopatog SINGULAIR, amo TG apevepyeLleg TOU. 2UXVOTEPEG AVETIBUUNTEG TIAPEVEPYELEG TOU
pappdxou SINGULAIR avagepovtal, AOWHWEELS TOU AVWTEPOU AVATIVELOTIKOU OLOTAHATOG, EPPAVLON TIVPETOU, EEAV-
BnudTtwy, vauTties Kal epeToL KaBwg €TONG Kal OLappolKeS KEVWOELS, AUENHEVEG TIUEC NTTATIKWY eVIUPWY, EPOAVLON
PUXLATPLIKWY CUPTITWHATWY, OTIWEG KATABAWPN, TAON QUTOKTOVIAG ,eH(PAVION AAAEPYLIKNG KOKKLWHATWOOUS ayyeliTl-
6ag. ouvdpopo Churg-Strauss, PAeypovr) 0Ta PIKPA Kal Peoaiou peyebous algopopa ayyela, AAAEpYIEG QVaTVELOTIKOU
VEUPOWUXLATPLKA CUUTITWHATA, VUXTEPWVWY EPLAATWY, AQUTOKTOVIKOUL LOEACHOU .

MeTa&l Twv cLXVOTEPWY averiBuunTwy Tapevepyelwy tou SINGULAIR montelucast sodium, eival. KatabAwpn oe
TPWTN OLXVOTNTA OTOUG EVAALIKEG, EVW OTA TTALdLA TTPWTN TIAPEVEPYELA TOU (PAPHAKOL ATAV. AvVATTTLEN ETUBETIKOTN-
TAG, VUXTEPWVWY EPLAATWY, AUTOKTOVIKOU LOEAOHOV. € aoBeveis. Tapousia Twv CUPTITWHATWY ToL cuvdpopoL Churg-
Strauss, eAalotonolBnke POALG Slekopav TN POoANYn tou okevdopatog SINGULAIR montelukast sodium.
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Daily Oral GLP-1 Receptor Agonist Orforglipron
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H maxvoapkia eival evag onuavtikog mapdyovtag Kvouvou yid TIOAAES KUPLEG alTieg aoBevelwy Kal BavAaTou mayko-
oplwg. ArattouvTal dedopeva OXETIKA JE TNV AMOTEAECHATIKOTNTA KAL TNV ACPAAELQ TOU N TETTTLOKOL aywvLoTr TOU
vrtoboyea memtidiouv-1 (GLP-T) Tou potddel Pe YAUKaydvo, 0p@opyALTIpdvVNG WE amod Tou oTopatog Beparteia pia popd
TNV NUEPQ yla peiwaon BApous o EVAANIKES UE TIAXVOaPKLa.

MEOGOAOI

2€ auTh TN, PAONG 2, TUXALOTIONUEVN, OUTAN-TUPAN JEAETN, OTPATOAOYNBNKAY EVIAIKEG E TTIAXLOAPKIA. LTIEPPAPOL
OLV TOUAGXLOTOV pia cuvuTIdp)oLOa TTIABNoN TIOL CXETIZETAL e TO BAPOC Kal Xwpig dlaBhTn. Ot CUPETEXOVTES YWl
oTnkav tuyaia va AdBouv op@opyAutpdvn oe pia anod Tig Tecoeplg dooelg (12, 24, 36. 45 mg). EIKOVIKO pApUaKo pia
(popd TNV NUEPA yia 36 eBdopAdeg.. mocooTiala HETABOAN ATd TNV APXLKN T 0TO CWHATIKO BAPOG agloAoyrBnke Tnv
eBdopAda 26 (MpwTteLov TEAKO onpeio) kat Tnv eBdopdda 36 (beuTepeov TEAIKO onpelo).

AMNOTEAEZMATA

ZUVOALKA 272 CUPKETEXOVTEG LTIORANBNKAV O TUXALOTIOINON. 2TNV aPXr), TO HECO CWHATIKO Bapog Atav 108,7 KIAA
Kal. geooc deikTng pdadac owpatog (to BApog oe KIAA Slalpolevo e TO TETPAYWVO ToU LYoUC oS PETPA) fTav 37,9.
Tnv eBdopada 26, peon alAayr and TNV apxkr TR 0TO CWHATIKO BAPOS KupavoTav amo -8,6% £we -12,6% OTIC KO-
0OpTEC HOONG 0PPOPYALTEOVNG Kal ATAV -2,0% OTnV Opdda TOU ELKOVIKOU (appdkou. Tnv eBdoudda 36, peon alhayn
Kupawotav arno -9,4% ewg —14,7% pe TNV OpPOPYALTIPOVN KAl ATAV —2,3% PE TO EIKOVIKO (pAppaxo. Mia petwaon Bapoug
TouAdxtotov 10% tnv eBdopdda 36 onuelwbnke oto 46 €W 75% TWV CUPPETEXOVTWY TIOL €ACBAV OPPOPYALTIPOVN,
0€ OLYKPLON PE TO 9% TIoU EAAPBAV ELKOVIKO (PAPHAKO.. XPNon TNG OPPOPYALTTIPOVNG 0drynoe oe BeATiwon o OAa Ta
TIpoKaBopLOPEVA PETPA TIOL OxeTi¢ovTal pe To BApog. OL TIO CUXVESG QVETILBVUNTEG EVEPYELEG TIOL avapePBNKav Pe
TNV 0pPOPYALTTPOVN NTAV YAOTPEVTEPIKA CUUTITWHATA, TA OTIola NTAV NTILA EWE PETPLA, EP@avioTNKav KLplwe KATd T
OldpKela TNG KALUAKWONG TN Soong Kat odriynoav og OLAKOTT TNG 0pPopyAlrtpovng og 10 €wg 17% Twv CUUUETEXO-
VIWV 0g OAEG TIG KOOPTEG OOOEWV. TO TIPOPIA AGPAAELAG TNG OPPOPYALTPOVNG NTAV CUMPWVO e QUTO TNG Katnyopiag
aywVIoTWV Tou utodoxea GLP-1.

IYMMNEPAIMATA

H kaBnueptvr) amod Tou 0TOPATOC 0PPOPYALTPOVN, EVAG PN TIETTTIOIKOS aywVLIoTAE Tou uTtodoxea GLP-1, cuoxeTiotnke
pe petwon Bapoug. Ot averiBuunTeS EVEPYELEG TIOL AVAPEPOBNKAV PE TNV OPPOPYALTIPOVN NTAV TIAPOPOLES PE EKElVES
HE AAAOUC EVECLUOLC aywVIoTEC uTtodoxea GLP-T1.



ZYNTOMH MEPIAHWH TON XAPAKTHPIZTIKON TOY MMPOIONTOY INCRUSE ELLIPTA
'WTo gappako auto tehei umd cupmnpwpatiki mapakohoiBnon. Autd Ba empéPel Tov Tayl mpoadioplopd véwv mAnpogopiav
aopahelag. Znteitar and Toug emayyeApaTies Tou Topéa TG Lyelovopkii mepiBalyng va avapépouv omoteadiimote mbavohoyod-
pevec avemBUpnTeg evépyelec. BAéme mapdypago 4.8 yia Tov Tp6mo avapopag avemBopunTwy evepyelwv.

1. ONOMAZIA TOY ®APMAKEYTIKOY MPOIONTOX: Incruse Ellipta 55 pukpoypaypdpta, kovig yia elomvori o€ S00€ig.

2. MOIOTIKH KAI TIOZOTIKH ZYNOEZH: H mapexopevn 66on kabe epdmag elomvorg (n 660n mou e§€pyetal amd 1o emaTopio g
OUOKEUNG E10TIVOWV) ival 55 pikpoypappdpia ovpekhidviou (mou ooduvapoly pe 65 pikpoypappdpta Bpwpiodyou oupekhowi-
ov). Auto aviatolyei o€ mpokaBopiapévn 66on 62,5 pikpoypappapiwy oupiekhidiviou mou oduvapoly pe 74,2 pikpoypappdpia
Bpwptovyov oupekhidviov. Ekdoxo e yvwotéc Spdaeic: Kabe mapexopevn d00n meptéyel mepimou 12,5 mg Aaktolng (w¢ povoi-
dpukn). Na tov mnpn katdoyo Twv ekdoxwy, BA. mapaypago 6.1.

3. OAPMAKOTEXNIKH MOP®H: Kovic yia eiomvor, o€ §60€l (KOviG yia €10Tvor). AUK} KOVIG 0 GUOKEUI E0TIVOWY XpWHATOC
ykpt (Ellipta), pe kaNuppa emoTopiiov Xpwpatog avotytol mpAoivou Kt S000ETpNTA.

4. KNINIKEZ MAHPOOOPIEL: 4.1 @cpaneutikéq evdeieic: To Incruse Ellipta evdeikvutar wg Bpoyxodiaotaktiki Bepaneia
0UVTIIPNONG Yla TV QVaKoUPION TV GUPMTWHATWY O€ EVNKEG aoBeveic e ypovia amogpaktiki mveupovorddela (XAM). 4.2
Docohoyia kat Tpomog Xopriynong Aocohoyia Evihikec: H ouviotapevn don eival pia eiomvor Bpwpiodyou oupekNibiviou
ana€ npepnoiwc. To Incruse Ellipta mpémet va yopnyeitat mv iia @pa e nuépag kabe npépa mpoketpévou va dtatnpndei n fpoy-
Xodtaatoln. H péyiotn 6on eivat pia etomvor Bpwptotyou ovpekhidiviou dma npepnoiwc. Eidikoi minBuopioi: Hhikiwpévor aobe-
veic. Aev amareitat mpooappoyr ¢ doong o€ aoBeveic nhikiag dve Twv 65 e1av (BAéme mapaypago 5.2). Neppikn Suohetoupyia:
Aev anaireitat mpooappoy e 600n¢ o€ aoeveic pe veppikn duokettoupyia (BAéme mapdypago 5.2). Hmatiki duohertoupyia: Aev
anaiteitat mpooappoyn e 60ang o aobeveic pe fma i pétpla nmatikiy Suohertovpyia. To Incruse Ellipta dev éxel pehetnBei oe
aoBeveic pe doPapn nmatikr duoherroupyia kat Ba mpénel va ypnotpomoleitat pe mpogoyT| (BAéme mapaypago 5.2). Naidlatpikog
mnBuopoc: Aev undpyet oxetikn prion Tou Incruse Ellipta otov maidtatpiko minBuopd (nhikiag kdtw Twv 18 e1wv) yia Ty évdeién
¢ XAN. Tpdmog xoprynang: To Incruse Ellipta ivat amoketotikd yia €tomveopievn yopriynon. Ot mapakdte odnyiec yia Ty ou-
okeun elomvowv 30 600ewv (emapkei yia 30 nuépec) 1oxlouy Emiong katyla T GUoKeN elomvodv 7 §00ewv (Emapkei yia 7 nuépec).
H auokevn eonvow Ellipta mepiéyel mpokaBoptopéveg d6oei kat eivat érowun mpog yprion. H oukeur elomvowv uokevdletal oe
éva Gioko mou mepIéyel éva QakeNioKo fie apuypavTIKe yia T peiwan T vypaciac. O YakeNiokog He T0 apUYPAVTIKG TIPEMEL va
amoppintetat ka dev mpémel va avoiyetal, va katavah@vetal f va lomvéetal. 0 aoBeviiq mpémet va oupoulebetat va pnv avoiet
70 dioko péxptva eivat étoiyog va elomveloet T §0on. H ouokeur eomvowv Ba Bpioketar oty «kelotr» Béon otav T ydhete yia
TIPWTN popd amé To oppaylopévo dioko. H nuepopnvia “Amoppiyte petd anb”npénsl va val ypappévn oTn ETKETA TS OUOKEVI
€loTvowV 070 XWPo mou mapéxetal. H nyepopnvia “Amoppite petd amd” eivar 6 eBOopddec amd v nuepopnvia avoiypatog Tou

¢ Bepanceiac yia T yuvaika. fovipdtnra: Aev SiatiBeviar SeSopéva oxetikd e Tic emdpdoeic Tov Bpwpiodyou ovpekNidiviou oty
avBpamvn yovipotnta. Mehéteg ae {wa dev umodetkviouy emidpaon Tou fpwpiiotyou ovpekhidiviou ot yovipdtnra. 4.7 Emidpa-
on 6TV IKavoTnTa o&nvnon( Kat xapwpou pnxavipdrev: To Bpwjiolyo ovpekhidivio dev éxel kapia 1} éxel aofjpavtn
enidpaon oTn kavotnta 08AynonG kat xelplopou pnyavnudtwy. 4.8 AvemOupnteg evépyeteg: Mepinyn tou mpogil aceael-
ac: Ot mo ouyvd avagepopeve avemBopnteg evépyetee e To Incruse Ellipta frav pwvogapuyyitida kat n Aoipwén Tou avwtepov
avamvevotikol. Mlepnmrukd¢ mivakac avemBUpnTwv evepyetav: To mpogil aopdhelag Tou Bpwpiodyou oupiekNidiviov alohoyrfn-
Ke amo 1.663 aoBeveic e XAN ot omoiot éhapav Soaelg 55 pikpoypappapiwv i peyahiTepec yia péxpt éva £1og. Auto mepiappavel
576 aoBeveic ot omoiot éhapav ™ ouvioTwpevn don Twv 55 pIKpoypappapiwy dnag npepnaing. Ot ouxvotnTe mou mapouotdlo-
VTaLYLa TIC QVEMBUPNTES evépyeleg oTov mivakd mou mapatiBetal mapakdtw mephapBavouy pn emegepyacpéva mooooTd EmmTwong
TIou MapatnPRBNKaV O€ TE0TEPEIC HENETEC AMOTENEOPATIKGTNTAC Kt TV Pakpoypovia pehétn aopaleiag (n omoia mepiehdpPave
1.412 aoBeveic mou éhapav Bpwpitolyo ovpekAibivio). H ouyvoTnTa Twv avemBipNTWY evepyelwv opiletal pe T prion e g
oUpBacng: mohb ouyvée (> 1/10), ouxvéc (= 1/100 éwg < 1/10), Gyt ouxvég (> 1/1.000 £wg < 1/100), omdvieg (> 1/10.000 éwg <
1/1.000), mohd omdvieg (< 1/10.000) Kat pn yvwoTé (Sev pmopody va ektiunBolv e Pdon ta dabéotyia deSopéva).

diokov. Metd T nuepopnvia au n ouokeur ewmvowv dev Ba mpémet méov va xpnotpomoteitat. 0 diokog pmopei va amoppigBe

peETd To MpwTo dvorypa. Edv To KaAuppa TG cUOKEUNG €0TIVOWY avoIXTEl Kat KAELOTE XwpiC va ELOTVEUOETE TO PUPHAKEUTIKO
mpoiov, n doon Ba xabei. H xapévn d6on Ba mapapeivel e aopaela 0To E0WTEPIKO TG OUGKEURC €loTvowy, ald Sev Ba eivat
m\éov SlaBéotyn ya ewomvony. Aev eivar Suvarii n uyaia Mjyn emmhéov moodtntag @appdkou 1y Sumhi¢ doong pe pia ewomvon.
08nyiec ypriong: a) Mpoetotpdote pa doon: Avoiéte To kdhuppa dtav eiote étolyiot va mpete T doon. H ouokeur elomvocv dev
TIPEMEL Val avaKIVeitat. Z0peTe To KAAUJHIA TIPOG T KATW PEXPL VL aKoUOTE( éva «kAik». To pdppako eivat mhéov £Totpo yia eomvor).
0 SogopeTpnTAC HeTpd avtioTpoga mpog Ta Katw katd 1 yla emBePaiwon. Av o Socopetpnric dev petprioel avtiotpoga Kabuwg
akolyeTat To «kAik», To pdppako dev Ba xopnynBei amd T GUOKEUT ELOTIVOWY Kat MPEMEL VL EMOTPAPE € éva (pappakomold yia va
00¢ oupBouNéVeL. B) Mg va elomveloeTe To appako: H ouakeun elomvowy mpénel va Kpateital pakpla amé 1o aTopa kabwg ek-
mvéete 010 abpd mov aBdveote aveta. ANNG pnv ekmvéete péoa otn cuokeur). To emotopto mpémel va tomoBetnBei avapeoa ota
Xeihn kat ta xeiln mpémet va kheioouv ogiytd yopw amd auto. Ot aepaywyoi dev mpémet va ppdoval e Ta ddyTula katd T Sidp-
Kela TG xprong. « Ndpte pa pakpd, otabepn, Babid eomvor. Aut n avanvor mpénel va kpatnbei 600 To duvatov meploodTepo
(touhdytoTov 3-4 deutepohemTa). « AMOpAKPUVETE T GUOKEVN) E10TIVOWV a6 To 0TOpa. » EkmveloTe apyd ka amald. Eival mBave
Va [NV PTOpEOETE Va YEUTE(TE 1 va aloBavBeite To pdppako, akopn Kat 6Tav Xpnotpomoleite 6woTd T oUsKeur eloTvowv. To emt-
OTO}L0 TN OUGKEUNG ELOTIVOWY PopEi val KaBaploTei ypnaIHOmoIVTaS éva 0TeyVO XapTopdvTiho mpiv T KAEIGIO ToU KaADppaTOC.
y) K\eiote T ouokeun eomvowv: Zpete To KAAVpA TPOG Ta €AV 000 MEPLOTOTEPO ivETal yla va KaNDETE To EMOTOpLO. 4.3
Avtevdeieic: Ynepevaiobnoia otn Spaotiki ovoia i o€ kdmoto amd Ta ékdoxa mov avagépovtal atny mapdypaqo 6.1. 4.4 Evi-
KéG mpog1Somouoel¢ kat mpo@uldgers katd tn xpron: Acbua: To fpwiitovyo oupekhidivio dev mpémet va ypnatonolital o
aoBeveic pe doBpa kabuwg dev éxel pehetnBei ae autov Tov minBuopo acBevav. Napddodog Bpoyxéomaopog: H xopriynan tou Ppuw-
HtoUyou oupekhidIviou pmopei va odnynoel ag mapadogo Bpoyxdamacpio mou evdéyetat va eivar amenTikoc yia T {wi. H Bepaneia
Ba mpémel va diakomei dpeoa edv mapouolaotei mapadoSog Bpoyydomacpog kat av kpibei amapaitnto, Ba mpémel va Eekvoel
evalakTiki) Bepaneia. Emdeivwon vooou: To Bpwpiodyo ovpekhidivio mpoopiletar yia Bepaneia ouvtiipnong e XAM. Aev 6a
TIPEMEL v XPNOIPOTOLELTaL yia TV avakolglon amé o&éa oupmepata, dnhadn, we Bepaneia avakolLoNg yla TV avTipeTamon
o&éwv enelodiwv Ppoyyoonacyiou. Ta o§éa cupmtwpata Ba mpémet va avipetwmi(ovtal ie elomvedpievo Bpoyxodiaotaltiko Bpa-
Xeiag Spdang. H avénon e xprong Bpoyxodiactaktikav Bpayeiag dpaong yia Ty avakol@lon ané Ta GupmT@Hata umodnAwvel
emdeivwan Tou ehéyyou. Ze mepimtwon emoeivwong T XA katd T didpketa g Oepaneiag pe To Bpwpiodyo oupexNidivio, Ba
mpémet va mpaypatonomdei ek véou alohoynon Tou acBevou kat Tou Bepaneutikol axnpatog yia m XAMN. Emdpdoeic oto kapdi-

o

ayyetakd: Emdpdaeic oo kapdiayyelakd obotnpa, omwg kapdlakés appubjiec, m.x., KoMK pappapuyr kat Tayukapdia, pmopeiva
mapatnpenBoly PETd T oprynon aviaywvioT®V TV HOUOKAPWIK®V Umodoxéwy, GUpmepIappavopévou Tou BpwHIoYoU OUpE-

Khwiov. Emmhéov, o aoBeveic pe kKhvika onpavtiki pn ekeyyopevn kapdiayyelaki vooo amokAeiotnkav amé Tiq KAVIKEG ENéTEC.
()¢ ek ToUTOU, TO Bpwitovxo oupekNidivio Ba mpémet va ypnatpomoleital pie mpocoyr o€ aoBeveic pe ooPapéc kapdlayyelakée diata-
payéc, Blaitepa kapdiakn appubpia. Avtipouakapwikr dpdon: (¢ oUVEMEL TG AVTIHOUOKAPIVIKIG Tou dpdan, To Bpwpiolyo
oupexNi§ivio Ba mpénel va xpnotpomoleitat e mpocoy o€ aoBeveic e katakpdnon obpwv r pe yAaikwpa kAewoTr ywviag. Exdo-
¥a: AuTo To (pappakeuTIko mpoiov mepiéyel Aaktoln. Ot aoBeveic pe omavia kAnpovopukd mpoPAipata dusavediag ot yahaktodn,
ol éMepng haktdong 1y kakii¢ anoppd@nang YAukd{ne-yahaktolng Sev mpémet va ypnaipomoljoouy autd To QapHaKEUTIKG
npoiov. 4.5 AN\nAembpdoeig pe dAa pappakevTika mpoiovra Kat dANeC poppéc aAnemidpaong: Khwvikd onpavikéc
aMn\emdpaoei pe Bpwptodyo oupekhidivio o€ Khwikég dooelg Bewpovvrat anibaves Aoyw Twv XapnAdV GUYKEVTPWOEWY 0TO
m\dopiamou emTuyxdvovat Hetd ano elonvedpevec doaoeic. ANa avipouokapwikd: H suyxopriynon tou Bpwptotyou oupekhidiviov
e GG pakpdg Spdong HoUOKAPIVIKOUE QVTaYWVIOTES i @apAKEVTIKA mpoiovTa mou mepIéxouy Ty &v Adyw SpaoTikn ouaia dev
éxel pehetnBei kat dev ouviotdtat S10TI pmopei va evioyUoEl YVWOTEC QVEMBUHNTEC EVEPYELES TWV EIOTIVEOHEVWY [LOUGKAPIVIKWY
avtaywviotwv. AMnAemdpdoeic mou BaciCovtar oto petaBoliopé kat o petagopeic: To Bpwpitodyo ovpekhidivio amotehel umo-
0TpWHA TOU KuToxpwHatog P450 2D6 (CYP2D6). H pappakokwvnTiki Tov Bpwpiodxou ovpekhidiviov oe otabepn katdotaon agto-
oynBnke o€ vyieic eBehovtég pe ENewpn CYP2D6 (aoBeveig e mrwyo petaBohiopo). Aev mapatnpribnke emidpaon oty AUCH T
Cinax TOU umeclidinium o€ 860n 4 popég YnAdtepn amé T Bepameutiki. Av§non mepimou katd 1,3 popéc Tng AUC Tou Bpwpiodyou
oupexNidIviou mapatnpnBnke oe d6on uYnAoTepn katd 8 opéc ywpi kapia enidpacn ot Cra TOU Bpwptodyou oupekhidiviou. Me
Bdon o €0poc auTav Twv petaBolay, dev avapévetal kapia kNviKd onpaviki gappakevtiki aMnenidpaon 6tav 1o oupekhidivio
ouyyopnyeitat ye avaotohei Tou CYP2D6 1j 6Tav xopnyeital o€ ATopia Pe YeveTIKi avemdpkela doov agopd ) dpdan tou CYP2D6
(dopa pe mrwy6 petaBohiapo). To fpwpitolyo oupexkNidivio eivar umdotpwpa Tou petapopéa g P-yhukompwreivng (P-gp). Adto-
NoyrOnke n emidpaon Tou pétplov avaotoréa g P-gp, epanapin (240 mg dmag npepnoiwc) 0Tn YappaKoKIVNTIKA ToU BpwHL-
ouxou ouusx)\lélku o€ otadepn katdotaon, oe vyteic eBehovtéc. Aev mapatnprifnke emidpaon e Pepamapiing ot Crax TOU
Bpwpovyov ouy iov. NapatprBnke avénon e AUC Tou Bpwptolyou oupexNidiviou Katd 1,4 cpopsc mepimov. Ms Bucn L)
€0p0C QUTAV TWV peTaBody, 6zv avapévetal Kapia oxeti{opevn Khwika alnemidpaon katd m ouyyopriynon tov Bpwpiody

oupexhidviou e avaatoheic ¢ P-gp. AMa papuakeutika mpoiovra yia v avuiperamon e XAM: Mapdo mou dev éxou dleda-
XBei emionpe in vivo peNétec aMnhenidpaong, To elomveopevo Ppwptodyo oupekhidivio éxel xpnatpomomnBei Tautéypova pe aMa
(apHaKeVTIKA mpotovTa yla Ty avtipetwmon e XAM oupmephapBavopévwv Bpayeiag kat pakpds dpdong cupmaboptpnTikav
BpoyxodiaoTaNTik@V KalElomvedpevwy KopTikooTepoeldav Xwpic kAvikn évielsn aMnhemdpaoewv. 4.6 Tovipétnra, Kinon Ka
yahouyia: Konon: Aev undpyouv dedopéva and T xprion Tou Bpwpitolyou oupekNidiviou aTic éykue yuvaikec. Ot peAéteg oe (wa
dev édei€av dpeoec 1 éppeoec PhaPepéc embpdaelc we mpog T avamapaywylkn Toéikotnta (BAéme mapdypapo 5.3). To Bpwpiov-
X0 oupekAIdivio mpémel va xpnolpomoteitat katd T SldpKela TS EyKUPOUVNG POVO €4V TO avapievOPEVo 0QENOG yia T UnTépa
umeptepel Tou Suvntikol Kvdhvou yia To éuppuo. Onhaopdc: Aev gival yvwotd €dv To Bpwptolyo oupekhidivio amopdlhetat oto
avBpwmvo ydAa. 0 kivduvog ata Bnhdlovta veoyévvnta/Bpégn dev pmopei va amokAetotei. Mpémel va amogaototei v Ba diakomei
0 Bnhaopdc 1) Ba Stakomei n Bepaneia pie Incruse Ellipta AapBavovrag umdwn o dgelog Tou Bnhaopol yia To madi kat To 6@ehog

Kamnyopia Opyavikod Zuotiipatog AvemOUpnTEC Evépyereg Tuyvotnta
Notpwéeic kat mapaoiTwoeig Pwogapuyyitida Loy
Noipwén Tou aVATEPOU AVATVEVOTIKOU Loy
Oupohoipwén Tuyv
Napappwokohnitida P
Oapuyyitda 0yt ougviy
Matapayéc Tou avooomomnTIkol GUOTHHATOC Avtibpaogic umepevaiobnoaiag mouv oupmephapPavouy:
E¢avOnua, kvidwon kat kvnopd ‘0x1 ouyvég
Avaguhagia Imavieg
Miatapayéc Tou veuptkol 6uoTAPATOC Kepahahyia Tuyvéc
Avoyevaia 0x1 ouyvég
Za\n Mn yvwotég
OpBahpiké Statapayéc Movog Tov 0pBahpol Indvie
Nadkwpa Mn yvwotég
0paon Bapmy Mn yvwotég
Avnpévn evbogBahya micon Mn yvwotég
Kapdiakéc Satapayéc Tayukapdia Tuyvéq
KoAmkn pappapuyn 0x1 ouyvég
110kothiakog puBpog 0x1 ouyvég
Ynepkothakr Tayukapdia 0x1 ouyvég
YepKOINAKEG EKTAKTEG GUOTONEG 0x1 ovyvég
AIQTQPGXE( TOU QUATVEVOTIKOY OUOTIHaTOg, Biyuc Topvéc
Tou Bidpaka kat Tou pecoBwpakiov
Miatapayég Tou yaoTpeviepikol AvokohdtnTa Tuyvég
=npooTopia 0x1 ovyvég
Niatapayéq Twv VEQPWV Kal Twv oupo@opwv 0dwv | Katakpdtnon oupwy, Aucoupia Mn yvwotég

Avagopd mBavoloyoUpevwy avemBipntwy evepyelwv: H avagopd mBavohoyoupevmy avemBUUNTWV evepyelwv Hetd amd T
Xoprynon ddetag kukhopopiag Tov QapAKEVTIKOU TIPoidvTog €ivat anpavikn. Emtpénel T ouvey) mapakohoiBnon e axéong
0£NUC/KIVEUVOU TOU PAPUAKEVTIKOU TPOTOVTOC. ZNTeitat amd Toug emayyehpaties uyeiag va avagépouv omoteadnmote mbavolo-
YoUpeves avemBOpNTES vépyeleq péow Tou zevn(oﬁ 0uoTApaToC avapopdg mou avaypdgetat oto Mapdptnua V.

4.9 YnepSooohoyia: H unepdooohoyia pe To Bpwpitolyo ovpekNidivio pmopei va mpokaNéoet onpieia Kat GUPMTAHATA, CUPPWVA
LE TIC VWOTEC QVEMBIHNTEC EVEPYELES TWV ELOTIVEOEVWY HOUOKAPIVIK®V QVTAYWVIOTAV (Y., §npoatopia, Slatapayé Tng omikiig
ipooappoyi¢ kat taukapdia). Av oupBei umepdoaohoyia, 0 aoBevric Ba mpémel va avTIPETWMIOTE UTOOTNPIKTIKG PE TV KaTANARAY
napakoholBnan katd mepintwon.

5. OAPMAKOAOTIKEEZ IAIOTHTEZ: 5.1 Qappakoduvapkéc iomnreg: Oappakobepameutiki katnyopio: Odppaka yia
anoPPaKTIKEC Maboelq Twv agpaywywy, aviiyohvepyikd, Kwdikag ATC: RO3BBO7

6. ODAPMAKEYTIKEZ MAHPO®OPIEZ: 6.1 Kavdhoyog exdoxwv: Movoidpikn Aaktoln, Mayvato oteatikd. 6.2 AoupBarotn-
1e¢: Aev epappoletat. 6.3 Mdpkera {wng: 2 xpovia. Aidpketa {wng katd T xprion Petd To avotypa tou diokou: 6 efoopadec.
6.4 181aitepec mpouldgeic katd v @uAagn Tou mpoidvrog: Mn guldooete o Beppokpacia peyalitepn Twv 30°C. Av
(UNGOTETaL 0TO YUYEio, APIIOTE TN GUOKET E0TIVOWV TOUAAXIOTOV Hid Wpa ¢oTe va enavéNdel o€ Beppokpacia dwyiatiou mpiv amd
0 Xprion. QuAdGoETE T GUKEVT} E0TIVOGY HEOD 0TO 0PPaYIOpEVO SioKO Yia va POOTATEVETAL A TV LYPATia KAt APAIPEDTE P6vO
apéowg mpLv amé Ty mpw 1 Xprion. [pdyte Ty npepopnvia mou mpénel va amopplgBei 1) GUOKEUT E0TIVOWY, 0TO WPO TV TAPEXETaL
ot enikéta. H nepopnvia mpénet va mpooteBei pohig 1 ouokeur| elomvowv agaipebei amé 1o dioko. 6.5 GYen Kat GUOTATIKG
Tou mepiékn: H ouokeur eomvowv Ellipta anoteheitat ano éva owpia xp@patog yKpt, éva kAAUPa EMOTOpioU YpWHATOC aVoIKToD
ipdatvou Kat éva SooopieTpNTY, ouokevaopéva o dioko amd GUNo aloupviou mou mepLExel éva pakeNioko pe aguypaviko silica
gel. 0 diokog eivat oppayiopévog e apaipodpevo kaAuppa amé oMo ahoupviou. H ouokeur elomvoav Ellipta eivar pia ouokeur
Tov anoteleitar amd moMd e€aptipata Kat elval Kataokevaopévn and moAumpomuAévio, mohvatBulévio vYnAig mukvTnTag,
nohvoupeBulévio, TepeBahikd moAuBoutulévio, akpulovitpiko Boutadievikd atupévio, moAuavBpakiké kat avoéeidwro yahupa.
H ouokeun elomvowv mepiéxel pia kupéhn amd @uAo ahoupviov Twv 7 1 Twv 30 00ewv. ZuoKevéC EloTVOWV Tw 7 Kat 30 S00€wv.
Mohvouokevacia Twv 3 ouakeuwv elomvowv x 30 660el. Mmopei va nv kukhogopolv Oheg ot oukevaoiec. 6.6 181aitepeg mpopu-
Aaerg amoppupng: Kabe aypnaipomoinTo appakeuTikd mpoiov 1y uMONEIUpA TPEMELVa amoppimTeTal CUPQWVA e TIG KATd Tomoug
10} 00U0EC OXETIKEG OlaTdgelc.

7. KATOXOX THX AAEIAX KYKNOO®OPIAE: GlaxoSmithKline (Ireland) Limited, 12 Riverwalk, Citywest Business Campus, Dublin
24, Iphavdia.

8. APIOMOZX(0I) AAEIAZ KYKAODOPIAL:

EU/1/14/922/001, EU/1/14/922/002, EU/1/14/922/003.

9. HMEPOMHNIA NPOTHE ETKPIZHZ/ANANEQZHE THX AAEIAZ: Huepopnvia mpwng éykpiong: 28 Ampihiov 2014.
Huepopnvia tehevtaiag avavéwong: 11 lavoudptog 2019.

10. HMEPOMHNIA ANAGEQPHXHX TOY KEIMENOY: 09/11/2022

Aemropiepeic mAnpogopie¢ yia To MaPOV ApHAKEUTIKO TPoidv eivar Slabéotpeg ato Siktuakd Tomo Tou Eupwmaikol Opyaviopod
Oappdkwv http://www.ema.europa.eu..
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Tomkd¢ Avmpéownog

Menarini Hellas A.E.

Mdtpov 16-18, 151 23 Mapovot, Attiki
T:2108316111, F: 210 8317343
www.menarini.gr

GlaxoSmithKline

Ta epmopikd onpata aviKowy 1 £Kovy
napaywpnbei otov Optho Etaipeiwv GSK.
© 2023 Opihog eTatpetwv GSK 1y
Sikatomrdpoyog Tou Opitou GSK.
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220 MaveAArvio Alapntoloytko Zuvedplo 27-30 Maptiov 2024
Divani Caravel, ABrjva, EAANvIKA AtaBntoAoyikn Etalpeia

Mepieyxelpntikn ®dpovrida otn MatsuTikn Kat
Muvaikoloyia, 16-17 deBpouvapiov 2024, Crowne
Plaza Hotel , ABryva, EAANVLIKA ETatpeia MeplyevvnTi-
KNG latpikng & A" MateuTikn & MvatkoAoytkr) KAwi-
kA Maverotnuiou ABnvwy

Kapkivog & Tpitn HAlkia Z0yXpoveg TPAKTIKEG &
Kawvotopieg, 17 deBpovapiov 2024, Royal Olympic,
ABrva, EAANVIKN Etatpeia Mplatpikng OykoAoyiag .

MaveAAvio Zuvédplo Zuyxpova Oépata Oykolo-
yiag, 7-9 Maptiov 2024, Makedonia Palace , Oeo-
ocalovikn, Etalpeia latpoBloloyikng Epeguvag Tou
Kapkivou ,TuAua AkTtwvobepameuTikne OykoAoyiag
N.A. AAEZANAPA |, OykoAoyikn KAwvikn T.IEN. AAe-
EavdpoLTIOAEWC

+ Awpég otn MaBoloyia, 29-30 Maptiov 2024,

Crowne Plaza , ABryva, EAANVIKN Etalpela AslkTwy
Kapkivou & Xtoxevpevng Oepaneiag, B” Mavemotn-
glakn MadoAloyikr KALVIKR kat Opgwyvupo Epyactnplo
latpkng ZxoAng EKITA T'N.A. ImokpdTtelo

Oepamneieg ano to pEAAov otV Alpatoloyia Tou
onpepa, 12-13 AnptAiov 2024, Crowne Plaza , ABn-
va, EAAnvikn Etatpeia Moplakng Epeuvag Kapkivou,
Atgatoloyikn KAwikn kat M.M.M.O.I'N.A. ABnvwv
Adiko

220 MaveAAvio HmatoAoyiko Xuvedplo, 24-27
Anpthiov 2024, AiBovoa Bedtpou AKTN Evwoewg,
Xavig, Etalpeia MeAgtng Hatog



Takxapwdng Awapitng: Ao tn OswpnTLKN YVWon
oTn KAWLIKN €pappoyn Twv cuyxpovwv Kategvbu-
viplwy 0dnywwy, 26-27 Amnplhiov 2024, Ramada
Plaza , AAe€avdpoutoAn, EAANVIKY AlaBnNTOAOYLKN
Etalpela

MaveAARvio Zuvédplo Ta Néa dappaka otnv Oyko-
Aoyia. Amé Ttnv €peuva otn mPAagn, 16-18 Malov
2024, Elite Hotel , KaAaudta, Etaipeia MeAetng
Newv ®appdkwy otnv OykoAoyia B MaBoAoyikn
OykoAoyikn KAwvikr TTA.O.N.A. O Aytog 2daBBag

270 NaveAAnvio Xuvedpro Auudioloyiag A6npo-
okAfpwong & Ayyewakng Noocou, 13-16 louviov
2024, Filoxeneia Hotel , KaAapdta, EAANVIKA ETat-
pela Auudloloyiag ABnpookAnpwong Kat Ayyela-
KNG Nooou

160 MaveAARvio ZuvEdplo MatevTtiking & MNuvaiko-
Aoyiag, 13-16 lovviov 2024, Hotel Du Lac lwavviva,,
EAANVIKN MateuTtikn & lMuvatkohoykr Etatpeia

290 MaveAAnvio Zuvédplo Peupatoloyiag, 5-8 Ae-
KeUBpiov 2024, Grand Hyatt Athens , ABrjva
EAANvIKN PevpatoAoyikn Etalpeia

© 2024 EAMnvikn latpikn EnBedpnon 140: 198-199
Hellenic Journal of Medicine 140: 198 -199
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Avakoivwan

Ma Tn npoBoAn Tou EnmioTnuovikoU TOUC €pyou Kal TnVv
EVNUEPWON TwV ZuvadeA@wv IaTtpwv, 0col eniBupolv
hMropoUv  va anooTEAAOUV npoc Onuooisucn OTo
MNepiodiko "HIM - Hellenic Journal of Medicine - EAANVIKN
IaTpikn EmBswpnon", ONMOCIEUCEIC KAl AVAKOIVWOEIG
(Abstracts) ol onoiec €xouv avakoIivwOEei r €Xouv Yivel
anodekTEG o EAANVIKA N Aigbvn IaTpika Zuvedpia.

e-mail unoBoAng: medicine@vegacom.gr
ThAepwva enikoivwviag: 210 8980461 - 697 2090020



