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Based on many years of activities the academic staff of Petre Shotadze Tbilisi Medical
Academy (TMA) has gained a great scientific experience. The professors and teachers of TMA
participate in many international conferences and congresses and publish their research papers in
peer-reviewed journals. TMA has organized and hosted many international conferences and
closely collaborates with many universities and scientific centers of many countries.

TMA has made a decision to publish a periodical scientific journal, where the results from
research activity of TMA scientific faculty will be involved, the materials from scientific
conferences and interesting clinical case-reviews will be published along with the issues of
medical education methodology.

We are taking into account that scientific work cannot be discussed within one institution only,
considering this, the editorial and advisory boards of the journal widely open the door to scientists
for collaboration, listen carefully and take into account the comments and ideas of the people,
interested in the successful functioning of this journal. We wish this journal a successful work.

On behalf of the university administration, editorial and advisory boards
Editor-in-Chief
Dinara Kasradze
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AN UNUSUAL CASE OF SPONTANEOUS INTRACRANIAL
HYPOTENSION AND ITS MANAGEMENT IN AN ELDERLY MALE

Z. Guruli, J. Saenz

GV(Sonny) Montgomery VA Medical Center, USA

Spontaneous Intracranial Hypotension (SIH) is a clinical occurrence with
symptomatology that is somewhat reminiscent of postdural puncture headache. Spontaneous
leaks of cerebrospinal fluid (CSF) have previously been described [8, 11, 13]. It is a
syndrome characterized by postural headache and low CSF pressures not connected with
any neuraxial procedures such as spinal anesthesia, epidural anesthesia, myelography, etc.
[9, 16]. Perhaps it is better termed “cerebrospinal fluid hypovolemia," as CSF opening
pressures can be within normal limits [7]. Case reports have documented a variety of
presentations proceeding from positional symptomatology all the way up to obtundation and
coma [12]. Although sometimes SIH can be temporally associated with a clearly precipitating
event (e.g., trauma), it may also occur without a clear precipitant. Sometimes a medical
condition, such as a connective tissue disorder or even disc herniation and ostephytes have
been cited as predisposing factors [4]. Based on the similarities to the pathophysiology of
post dural puncture headache (PDPH), it is likely to be rare at the extremes of age [6]. We
report the case of a patient of very advanced age who was diagnosed with SIH and treated
with epidural blood patch (EBP).

CASE REPORT

The patient referenced was at the time a 91 year old African-American male with a
history of type II diabetes mellitus, squamous cell carcinoma of the lung (treated with
radiation therapy), hypertension, mild aortic stenosis, and a history of syncope and
falling, who presented to the emergency room with a severe postural headache. Three
weeks prior, he had fallen according to the patient history. Per patient history, he had
sustained a blow to the head during the fall, but without loss of consciousness or serious
neurologic issues, and had not sought medical assistance at the time. Since that event, he
had been suffering with a severe postural headache. Upon standing or sitting erect, he
would develop a severe occipital headache that would resolve upon lying flat. He denied
rhinorrhea or otorrhea, numbness, weakness, dizziness or visual change, or any kind of
focal neurologic deficit. Detailed neurologic examination was mostly afocal. Exam
revealed an alert and cognitively intact elderly male. On the distal lower extremities there
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was muscular atrophy with mildly decreased reflexes and mild decrease of sensation
consistent with diabetic neuropathy. All other neurologic examination was normal.

As the patient had sustained an impact to his head, he received a CT scan of the head
which revealed no hemorrhage, hematoma, mass effects, or infarct, only cerebral atrophy.
Cervical, thoracic, and lumbar spine series revealed no fracture or dislocation, only
moderate to severe degenerative changes. MRI of the brain was not diagnostic, showing
only cerebral atrophy, and without pachymeningeal enhancement. MRI of the cervical
spine showed spinal stenosis with mild signal change at c1-c2 due to a pannus (suggestive
of rheumatoid arthritis) and moderate degenerative changes and mild foraminal spinal
stenosis throughout.

The clinical diagnosis of SIH was entertained on admission and the patient was given
IV hydration, oral and intravenous caffeine, and analgesics for five days, which did not
produce any significant clinical benefit. Therefore, an anesthesiologist was consulted for
evaluation for placement of an epidural blood patch (EBP). Upon evaluation, he was
found to have no contraindications for the procedure, and he was prepared and consented.

The patient was brought into a monitored setting and a lumbar EBP was performed at
the L3-L4 interspace. The total amount of blood injected was 15 ml and had to be limited
due to the patient feeling fullness and discomfort in his lumbar area. He was placed for an
hour in a slight Trendelenburg position. Afterward, he reported complete relief of his
headache. He was returned to the inpatient ward and discharged home the next day, at
which time he was still asymptomatic. At later follow-up, he was still asymptomatic.

DISCUSSION

Spontaneous intracranial hypotension has been presumed to be due to a leak of CSF
and associated brain sag causing pressure and tension on pain-sensitive structures such as
meninges. However, other etiologies such as intracranial venous engorgement and
dilation are sometimes cited as a result of the Monro-Kellie hypothesis (which states the
upright position results in intracranial venous dilation), as coughing and valsalva
maneuvers can reproduce the symptoms even in the supine position. Other etiologies,
such as negative pressure in the inferior vena cava and the resultant increasing CSF
absorption and altering the CSF-venous pressure gradient, have been postulated. Which
of these mechanisms or combinations of them are responsible in some or all of these
cases is still in question.

Low intracranial pressure or volume headaches are usually treated initially with
conservative measures, such as bed rest, analgesics, hydration, and intravenous caffeine.
These are not always successful, especially in headaches with severe symptomatology or
from large dural punctures, such as from an epidural needle, and therefore, more invasive
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approaches sometimes have to be undertaken, specifically the epidural blood patch
(EBP).

The published literature has documented a variety of presentations, and postural
headache, while the most prevalent is certainly not the only one. Sometimes the diagnosis
is delayed or confused with other entities such as subdural hematomas, chiari
malformations, etc. [15]. There is a preponderance numerically of females over males, as
with PDPH, and the peak incidence is about 40 years of age [14, 15]. Certainly the
advanced age of this patient is unusual in that the published literature shows few patients
of such an advanced age diagnosed with this condition.

Certainly the most cited and documented radiologic finding is pachymeningeal
enhancement on gadolinium-enhanced MRI, which is found in up to 83% of patients. As
SIH has been reported in the absence of this radiologic finding, it appears reasonable to
initiate treatment without this.

In the published literature several citations advocate locating the exact site of the leak
[2, 5], while others conclude that an initial lumbar EBP conducted in lieu of obtaining
radiologic delineation of the leak site is a worthwhile approach as it has a reasonable
chance of success [1, 3, 17]. There is published an evidence that the efficacy of epidural
blood patching may be effective over many spinal segments when the patient is placed in
a trandelenburg position [1] and one publication indicating cervical spread of blood
injected in the lumbar epidural space [17].

Treatment goals include symptomatic relief and the eventual restoration of
intracranial volume and pressure with the lower-risk (less invasive) techniques first, and
if the symptoms are refractory, proceeding to the more invasive and higher-risk
approaches later. Typically, 10-35 cc of autologous blood is injected as a first-time
treatment after failure of medical/conservative therapy. Repeat injections are often
advocated if necessary.

The exact mechanism regarding the effectiveness of the EBP is not always clear, but
could be due to a direct increase in CSF pressure due to the mass effect of the injected
blood or a tamponade effect and plugging of the site of leakage, or an effect of merely
increasing pressure in the epidural space and having a more favorable CSF-blood
pressure gradient. Nevertheless, EBP has been a consistently used and effective procedure
for the treatment of SIH, and is likely increasingly going to be utilized in the future. The
lumbar approach for the first EBP would avoid a cervical or thoracic procedure, which
carry more risk than a straightforward lumbar epidural placement. Performing a cervical
or thoracic epidural in this patient having severe degenerative spine disease would
possibly incur significant technical difficulty. Therefore, it was thought to be reasonable
to attempt a lumbar EBP in this patient from a risk/benefit standpoint.
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In summary, this was a somewhat unusual case in that the patient was of advanced
age, had SIH from a fall and resultant trauma, and lacked diffuse pachymeningeal
enhancement on MRI. Initial treatment with lumbar epidural blood patch was successful
in relieving his very debilitating symptoms after the failure of conservative therapy and
did not require a large volume of blood in the epidural space.
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ASSESSMENTS OF SUBJECTIVE HANDICAP OF EPILEPSY (SEH) IN
PEOPLE WITH FOCAL EPILEPSY SEIZURES IN GEORGIAN POPULATION

IN. Gzirishvili, M. Alkhidze, 'E. Togonidze, 'G. Lomidze, *A. Tsiskaridze,
’S. Kasradze

! Institute of Neurology and Neuropsychology, Tbilisi, Georgia; * Iv. Javakhishvili TSU,
Medical Faculty

SUMMARY

Epilepsy is a chronic neurological disease affecting approximately 1% of the population
worldwide. In Georgia the prevalence of active epilepsy was estimated at 8.8/1000. After the long
and adequate treatment, 70-75% of patients achieved complete cessation of epilepsy seizures
maintaining their psychosocial value. Despite this, due to the superstitions and misconceptions
prevailing in the society, epilepsy has been considered as one of the stigmatizing and disabling
condition which creates significant problems for the patient in terms of employment, marriage,
choosing profession, driving, and public activities. The fear related to the development of epileptic
seizures often evokes anxiety and inferiority complex in the patients significantly reducing their
quality of life, however, a low quality of life is not uncommon for the patients with complete
cessation of epilepsy. The aim of the study was the differentiation of subjective handicap of
epilepsy on the background of anticonvulsant therapy of different types in the patients with
complete cessation of epilepsy seizures. 152 adult patients with focal epilepsy were involved in the
study conducted on the base of adapted Georgian version of “Questionnaire for Assessment of the
Subjective Handicap of Epilepsy” (SHE); 84% (128) of respondents underwent monotherapy and
83% (106) of them were administered anticonvulsants of old generation. According to survey
results, the degree of subjective handicap of epilepsy was significantly lower in the patients treated
with the older generation of antiepileptic preparations and the patients administering the
polytherapy who were the most frequently prescribed the mentioned preparations due to their
economic situation.
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CHILD ABUSE (REVIEW)
M. Kasradze

Klaipeda University, Health Sciences Faculty, Lithuania

SUMMARY

In the presented work the several forms (types, causes, social aspects) of child abuse are
considered. Especially, physical and psychological/emotional abuses among children and
adolescents are interpreted. Child Abuse can take several forms. The four main types are: physical,
sexual, psychological and neglect. The cases were substantiated as follows: neglect — 65.1%,
physical abuse — 17.6%, sexual abuse — 9.2%, and psychological maltreatment — 8.1%.

The “battered child syndrome” (cause, mechanism, prevention) is considered in details.
Femoral fractures in children and adolescents are common injuries, comprising 1.6% of all skeletal
injuries in this population; they are appropriated to the serious injury because of consequent blood
loss which occurs frequently. Femoral shaft fractures are caused by major musculoskeletal trauma.
The primary mechanisms of fractures are age-dependent and include: falls, physical abuse
(fractured bone is a possible sign of battered child syndrome), for children less than six years old;
motor-vehicle/pedestrian accidents, for those six to nine years old; motor-vehicle accidents, for
teenagers.

In addition, in various cultures (mythos/religion), the mystic role of bone (as a root of life) is
described.
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COMBINED TREATMENT OF RECURRENT AGGRESSIVE FIBROMATOSIS
OF GIGANT SIZE — A CASE FROM CLINICAL PRACTICE

Iv. Kiladze, K. Kuntelia

Aversi Clinic, Thbilisi, Georgia

SUMMARY

Aggressive fibromatosis (AF) is a benign tumor and is thought to arise from deep
musculoaponeurotic structures. It is characterized by local invasion and recurrence that can occur
anywhere in the body. It’s characterized by local invasion and recurrence but do not metastasizes.
Due to the tendency of AF to invade local structures and recur, a multi-modality management
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strategy is usually used. The goal of surgical treatment is a wide excision, which is problematic in
many cases due to tumor invading in adjacent structures.

Our case-report is about 36-years old woman, who had undergone surgery for primary tumor
(AF) and radiation therapy for tumor reoccurrence. After the treatment she had a disease
progression. In our hospital she received complex treatment (surgery, chemotherapy,
hormonotherapy) and her disease free survival is 5 > year.
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“ELUDING” OF THE EFFECTS OF NEUROHUMORAL
MODULATORS AND THEIR IMPACT ON THE COURSE OF
CHRONIC HEART FAILURE

N.D. Mamamtavrishvili, R.I. Abashidze, A.A. Petriashvili

Ivane Javakhishvili Thilisi State University, Georgia; Institute of Clinical Cardiology,
Thilisi, Georgia

Chronic heart failure (ChHF) appears to be a frequent and serious complication of cadrio-
vascular system diseases. Today a pathogenesis of ChHF is regarded as a violation of the
pathogenesis mechanisms of neurohumoral regulation of blood circulation. As it is known during
ChHF the activation of renin-angiotensin-aldosterone system (RAAS) appears to be undoubtful,
though the mechanisms are complex and diverse and eventually have not been studied.

Along with the change in conception of pathogenesis the pharmacotherapeutic tactics
has also changed. If in the past the basic preparations for its treatment were glycosides and
diuretics, today the attention is focused on the modulators of neurohumoral system.

In recent years there appeared new evidences on physiological and pathophysiological
effects of RAAS system. It has been established that it is not only the circulatory endocrine
system. The components of RAAS are locally synthesized in various organs and tissues; there
are alternative ways of angiotensin-II formation without the action of angiotensin converting
enzyme. A great interest has been aroused by the discovery of the enzyme “chymase”, which
is able to convert angiotensin-I into angiotensin-II. It has been established that while in the
conditions of ChHF upon reaching a compensation the activity of RAAS decreased, a tissue
RAAS activation continues. Namely its chronic activation is responsible for the formation of
cardiac remodeling. Very important is the fact that 75% of angiotensin-1I is produced
without angiotensin converting enzyme. The above said underlies so-called “eluding” of
neurohumoral effects of angiotensin converting enzyme inhibitors. It should be noted that
against the long-term treatment with angiotensin converting enzyme inhibitors the “eluding”
of their effects are developed in 50% of patients with ChHF. Accordingly, the blockers of
RAAS existing today — inhibitors of angiotensin converting enzyme and the blockers of
angiotensin-II receptors are often less effective in the patients with ChHF.

Aforesaid makes us think to find such pharmacological preparations, the involvement of
which into the treatment scheme will result in a more complete blockade of RAAS.
Respectively, it will induce the decrease of angiotensin-II high level, which, in its turn, will
improve a patient state and prevent the progression of pathological process.

Key words: chronic heart failure, neurohumoral modulators, angiotensin-II, aldosterone
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Chronic heart failure (ChHF) is a frequent and unfavorable complication of
cardiovascular system diseases. Epidemiological investigations have shown that at ChHF
a rate of mortality directly depends on the severity of a patient's state. As it is known, a
modern model of ChHF pathogenesis considers this condition first of all as a pathology of
neurohumoral mechanisms of blood circulation regulation. Today during ChHF the
increase of the activity of rennin-angiotensin-aldosterone system (RAAS) is generally
accepted, while the mechanisms of this activation have a complex character, they are
difficult to study and still largely unclear.

Together with the change in views on ChHF pathogenesis a pharmacotherapeutic
tactics of the disease has also been changed. If earlier in the treatment of ChHF the main
arsenal of cardiologists were diuretics and cardiac glycosides, today their attention is
focused on neurohumoral system modulators.

In recent years, some new studies appeared that substantially have expanded our
horizon with respect to physiology and pathophysiology of RAAS. The possibility of
“eluding” of neurohormonal effects and ATP during their long-term use was reported.

Only at the end of the last century there have appeared the data that different
components of RAAS are locally synthesized in the tissues of various organs — liver,
heart, pancreas, brain, vascular walls, fatty tissue [3, 5] and there are alternative ways of
(for) angiotensin-II production, bypassing the impact of angiotensin converting enzyme
(ACE). A great interest has been aroused the detection of enzyme — chymase, whish is
able to convert angiotensin-I into angiotensin-II. According to the data of the authors,
chymase shows its activation in the same tissues, as ACE, but with different activity. For
example, ACE activity is maximal in liver tissues, while chymase activity — in the brain
and vessel tissues [14, 21]. Currently, it is generally known that RAAS appears to be a
two-component of circulating and tissue (local) subsystems. It has been revealed that
more important interactions in RAAS take place namely at tissue and cellular levels. If
the circulating RAAS 1is responsible for short-term adaptive processes in the organism,
then chronic activation of tissue RAAS leads to unfavorable consequences. Namely local
RAAS is responsible for the formation of structural-functional remodeling of the heart
[2]. Upon reaching the compensation of heart failure, the activity of circulating RAAS
gradually decreases, while the activity of local system continues to increase steadily [2].
An important feature of tissue RAAS appears to be the fact that 75% of total angiotensin-
IT is formed bypassing ACE. This mechanism just plays a crucial role in the “eluding” of
neurohumoral effects of ACE inhibitors.

For a long time it has been considered that renin appears to be a compound having
only enzymatic activity. However, in 2002 after the discovery of renin receptors in
various tissues, an assumption has appeared that renin possesses not only enzymatic, but
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also hormonal activity [12]. Also, it has been revealed that rennin can have a damaging
impact on the organs both via enzymatic transformation of the chain, leading to the for-
mation of angiotensin-II and independent from angiotensin-II, i.e. via the binding to their
specific receptors in the tissues. It turned out that pro-rennin, which also had an affinity
with these receptors, triggered a cascade of intracellular signals not as an inactive com-
pound, but as an active hormone. This leads to the activation of proliferative processes in
the organs of the targets [13]. It should be emphasized that pro-rennin production besides
the kidney is found in the adrenal glands, the ovaries and the organs of vision [13].

At the end of the XX century it has been shown that the chain of angiotensin-I trans-
formation does not end on angiotensin-II. Under the action of aminopeptidase A, octapep-
tide of angiotensin-II is metabolized in the hentapeptide AT;, and several other less active
peptidases [8]. The action of AT-III is mediated by AT; receptors. Physiological action of
AT-III is similar to those of AT-II — it is a stimulation of vasoconstriction, secretion of
aldosterone, antidiuretic hormone, the activation of cytokines expression. In pathological
cases AT-II is produced in excess at the expense of AT, receptors activation, which
participate in the realization of pathological effects of AT-II; for example, at left ventricle
hypertrophy, some forms of arterial hypertension, heart failure — vasospasm, the increase
of general peripheral resistance and myocardial sensitivity to toxic impact of
catecholamines, remodeling of the myocardium, and vessels, the stimulation of some
growth factors, cytokines, C-reactive protein are observed [19]. As regarding AT,
receptors, their stimulation leads to the opposite effect, though their expression is
expressed in less extent [8].

For a long time it was believed that mineral-corticoid receptors (MR), which are
impacted by aldosterone are met only in the kidneys. Later they were detected in cardiac
tissues, vessel walls, brain tissues. In the same organs a main enzyme of aldosterone syn-
thesis — aldosterone synthasa was identified [6, 11]. All this suggested that aldosterone
may be directly synthesized in these tissues and may have a damaging impact on these
organs [11].

In cardiac tissues of the patients with chronic heart failure a high expression of
aldosterone synthasa has been observed [6, 11], which is associated with fibrosis of
cardiomyocytes development and a hypertrophy of left ventricle [17, 18].

At the cellular level aldosterone has an important role in the activation of fibroblasts
and development of myocardial fibrosis, leading to the increase of myocardium
inflexibility and formation of diastolic dysfunction of left ventricle [1, 7, 17].

In vessel walls aldosterone stimulates collagen synthesis, suppresses NO synthesis,
thus blocks dilatation, which depends on the endothelium and gives anti-inflammatory
effect [9].
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Aldosterone is also connected to the development of insulin resistance. It has an
influence on adipocytes, suppresses the uptake of glucose, activating the synthesis of pro-
inflammatory cytokines and leptins [10]. In renal tissues aldosterone accelerates the
processes of cellular proliferation, fibrosing and sclerosing [15], has a direct damaging
effect on renal tissues. Most recently it has been found that after aldosterone infusion, 5
minutes later renal vascular spasm, spastic change in cardiomyocytes, the contraction of
skeletal muscles develop [5], and these effects do not disappear under the MR blockers,
i.e. they are not mediated by MR. This fact undoubtedly has an additional damaging
effect on cardio-vascular system and kidneys [5]. It should also be noted that yet it is un-
known via which receptors and by means of which mechanisms this impact occurs [20].

This is evidenced by the fact that at the use of ACE inhibitors and the blockers of
angiotensin-II receptors in many patients an incomplete blockade of RAAS is observed.
The reasons for the incomplete blockade are related to a gradual weakening of
antihypertensive, nephrocardioprotective effects of angiotensin converting enzyme
inhibitors, i.e. with the existence of the phenomenon of “eluding from the action” of the
preparations of this group, which is accompanied by the maintenance of a high
concentration of AT-II in blood and the progression of chronic heart failure. It should be
noted that the phenomenon of “eluding” from the action of the inhibitors of angiotensin
converting enzyme develops in 50% of the patients with chronic heart failure [4, 16]. This
may be related both to genetic insensitivity to the action of these preparations and by the
activation of alternative ways of AT-II formation [5]. Thus, taking into account the
above-said, the blockers of RAAS existing till now — the inhibitors of angiotensin
converting enzyme and the blocker of angiotensin-II receptors are often insufficiently
effective in the patients with chronic heart failure and with other pathologies of cardio-
vascular system.

All this leads us to the search for new pharmacological capabilities for more
complete blockade of RAAS. This will allow us more effectively implement the
correction of this system activity in those organs and tissues, which are more subjected to
the negative impact of system and thus prevent the progression of the pathological

process.
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gobgm  SPSS-oli  3@mpa@sdols 39dggmdom, Lowsi  dogdo@mgmn  xgo®gwob
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domaob 2 35309630 5@ hogdmm  3ganggsdo, @oash olobo o®  043bgb
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2013 Qengddo ho@omgdbymo JJmbes 41 @opom@maoy®o ggerggs — mogol
©5/56 by@aol  Bgobols dogbo@y@-01gbmboblygemo  Fmdma®dsgos  3mb@@SL-
B0 2od@og®gdom.

330 ggodo hodmymo  353096@gd00sb 16 ogm  dodsgeo, bmeoem 23 —
Joeo. Lgbmddogds msbsgomomdsd dgoaobs 1:14. 3530963 go0L obisgo 18-
ob 57 (aosdwpg d96049gmdes, Lodygsmm sbsgo dgglodsdgdmes 32+11 §-L.
Lo dgbdgegdbygamo ogm msgol Ggobol 35 ©s bydgols Bgobols 6 33ag3oe.
2012 G0l godmgaobps 18 3(3039 w©gdogeobobsiools dgdmbgggs, bmeom
2013 Ggaols — 23 ‘dgdmbggge.

m®0g9 Taol aobdoganmdodo I(g039 gdogemobobsiools dgdmbggggdols
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‘dgdmamdol, bogm 282% — bododol mgggdby. mgggdol dobgwgomn I(gs39
dgdnbggzgdols  aowsbofoangds Jmigdygmos @gbGogdo 1. 2012 (geols go-
bogbyaol mgggdby Jmpomwes dgdmbggggdols 22.2%, bosgbyaols mgggdoby —
27.8%, dgdmeamdsby — 16.7%, bogm bsdmo®bg — 333%. 2013 Fgaol ogogy
dmbs399960 bgbmbgdols Jobgwgom dgdgabso@o@ po@sbsfomes: 13%, 17.4%,
47.8% o 21.7%.
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bodps I(go39 d9dmbggggdol bobggo®bg dg@o (51%). Lbydgerobogydo od-
(358900l dgmdg 3o@o®s 3030 3o aodmgmobps asobogbymbs s s@gya
bogbyando - S3Gogoesb 0gbolols hosmgmom (25%). smlobodbogos, @md
303539 dgdmbggggdols  aoesobofoamgdol m@Bsbosbo  3o@g@bo  g@mdsbgmols
Ibaogbo sedmbbos 2012 ©s 2013 Fargddo (p < 0.05).
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056350L> o 0gboldo (16.7% mommgyee  mggdo), boam 2013 (gl —
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hbongerom, beoenem 2013 (gl — s3@ogosb o0gbolol hsmgmom, sbggg —
MJB™IoM0©sb ©g399000l homgaom.

533 35M00,  dogboR@-gbmbsblyeo  Imbszgdgbols  dobggom, doxsb-
Ao biamgdmbols Lydgenobogyg®o 3Gmydglodgds Feools dsbdognby o@o-
9JOMYgo0Mgobos s 3oM3399e  Lgbmby@mdols  sgangbl.  3g@dme, hggbo
33930l boggydggan by, oogogdol  5JHogdmds  Lodo@mggamTdo  m@ge-
bosbos, @m@s IVgo39 dgdmbggggdols ygzgesbyg dowseno Lobdodyg dgdme-
3mMdsls o SO e bodmsddo goJloMEgds, bmenm Jgmeg 3s@Go®s 3030
3obogbyals o sy bogbymbg dmwol. gl s@ol gOmo (396G@L
bogzyydggenbg dowgdygeo Jggagoo, o3, 09bgddogos, YBOM  ©IHOE YOO
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SEASONAL ACTIVITY OF MULTIPLE SCLEROSIS BASED ON MAGNETIC
RESONANCE IMAGING PARAMETERS IN GEORGIA

'M. Mania, 'G. Lachkepiani, 'G. Giorgadze, ’S. Tskhvaradze, °N. Sainishvili,
%S. Mikiashvili

! Department of Neurology, Aversi Clinic, Tbilisi, Georgia;
2 Department of Radiology, Aversi Clinic, Thilisi, Georgia

SUMMARY

Geographical prevalence of multiple sclerosis (MS) is investigated more thoroughly than
temporal periodicity of MS exacerbations. The existing data suggest seasonal variation of MS
relapses. Subclinical activity of disease detected by means of acute plaques is being studied along
with clinical exacerbations. This single-center preliminary study was conducted to investigate
monthly variation of MS activity in Georgia (South Caucasus region).

Retrospectively we collected MS patients’ data referred to Aversi Clinic (Tbilisi, Georgia) in
2012-2013 years and studied monthly variation of acute plaques on magnetic resonance imaging
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(MRI) regardless of clinical exacerbation. Acute plaques were distinguished from chronic lesions
by the following features: a) gadolinium enhancement, b) typical characteristics of acute MS
lesions on Diffusion-weighted MRI.

Overall 41 brain/spinal MRI scans were identified with acute MS plaques. Two foreign
patients were excluded. All the remaining patients were living in Georgia since childhood. Mean
age was 32+11 years with 1:1.4 male to female ratio. Active MS frequency in spring, summer,
autumn and winter was 15.4%, 23.1%, 33.3% and 28.2%, respectively. More than half (51%) of
the active cases occurred in autumn and in early winter (September — December). Another smaller
peak (26%) was revealed in spring and early summer (April — June). Similar biphasic
predominance of active MS was observed in 2012 and 2013 years separately (p < 0.05).

This MRI-based preliminary study shows seasonal biphasic pattern of MS activity in Georgia
although further research is needed for more precise results.
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I30RIAHIIR0 AR BoIBMAOL HIGISSMAOL IF3HILOOLS Ko
LOLLROL 3ROH3SFN I30RIMIIRN0O LAROL BoIBHMAOLO RS
JIRSBEMB060L JIFG3IRMBSMS 0)530LIdIHT1S6()
J6RMIBOIR0 3030@3ROBOOLS RS 6IMIROBOOL 300)0®IdST()

6. dbgans dgoao, . Jobdsdy, o. msgs@ofognsdy, s. dsGosdody

053000 B30@0sbols Lobgermdol Lsdgwoiobem 9boggdlodgdo,
ndogolio, bsds®mggam

hggbo g3eggol dobsbo ogm glog@dnmo bOLOL PsJm@ol  @yi3g3dmMob
(epidermal growth factor receptor, EGFR, obye.) 9Jb3dglools > Lolbaodo
9300903 9mo  bAol  goJ@m@ol (epidermal growth factor, EGF, obpam) s
Igemo@mbobol 983390 ™dgdol YHMN0gHN@dsmS ESEYIhs gbrmIgGBogmoe Jo3gd-
3mobool s> bgm3msbool goms®gds@o. EGFR-oL gdbddglool godmbogmgbse 35
3530968L  Foy@odms dmdgmmmyog@o  dobomol (bsdgomemlibeml godmbsgbggol),
bogom 21— @3g@sigonmo  dobogmol  (gbpmdg@@onmo  Lodbogbol) 0dbe-
dobdmJodog@o  ggmggs.  Sbggg  PoGOIOES  Bs@omgngddato  Lombydo  Jom-
d>@ma@ox0> (HPLC 3gmmpo) — 3530gbdms  Lolbmol B@s§Bo EGF-ols  gd-
(339m30l  EoloEagbow. go@Es  ddobs,  Lolbmol  FGHoGTo  Igews@mbobols
9933950®30l  EoLoEagbs  3o3gmEs  039bmygg@dgbd o sbosgmobo  (ELISA
dgnmo).  dopgdaymo  Gogbmddogo  Imbs39dgdo  ©sTYTsgs  LEsGoLG0gGS
333093 g0 9o 3Gmy®sdol SPSS-12-ANOVA-b  gs3mygbgdom, sbggg 2o8mygbgdaee
0d6s LESELE0goL 3Bma@sdygmo LolGgds IBM SPSS, ggdbos 20. gbpmdg@@oydols
350803 SG5G03YH  J03g@H3sbosFo  360Tgbgmmgbore Fo@GdmdL EGFR-ol  LyL@o
9du3dglos, bomem  30d3gdbag@  SGHSSG3IPYO  J03gA3msbosTo — PgHem  gHow
g0bpgds EGFR-ol darog@o gJu3d@glos. dopomo ©s bodgomm ©0g9@gbizosiools
96m3gBGogm SEgbms@306m3g8To yggms Bgdmbgggsdo EGFR genobrpgos dmogdo
3JL309b0om. gbEMAgGGOYdol J03g@3msbool gdmbgggzgdBo (Lobbedo 3msbdydo
EGF-0b Ubgopslbgs ombggdol dogbgosgsw), Lossia EGFR-ol bybgo gjlbeglLoss, o]
dge05@®bobo bmM@dsTos. s gl 3OMabmbymsE  goMY0s. ©s 3otojom, EGFR-ob
deog@o gJl3dglool EAML JgmsGmbobol 3msbIPYH0 ©Mby ©smgdgmos (35T0bs3
30> @m3s  Lolbmol J@sBo  EGF-ob  Tgdggemds  bm@dsBos) ©s  sbgm
Bgdnbggggddo EGF-0l 3ansbdgdho ©ombol gmggmags®o 35¢gos (oblsggm@gdon —
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3603gbgemgobo 56 3odmbsGymo  Fo@gds) Lsbogsmms.  sbGod@mmoggdsoyeao/
ob@obgm3msbog@do  dgmo@dmbobo  EGFR-0l  gdlddglbosl  goommgdon  3g@owp
“3sLgbmdl”  gbemdgE®oyddo, gopeg EGF-ol 3@sbdge ©ebgl Lobbado. op-
6036mo  Jogmomngdl, @I dmEgdgm  gomsdgdsdo  Lfmege EGFR  gg6®
“356(390mpgbgbymos”,  gopdg mogse  EGF. o6y, o9go  dboweme  EGF-
ol 9933980 mds 0d698s 8msGgoneo Lolbmol YBHoETo, bmme gbpmdgd®oyddo
EGFR-0ob  gdb3dglos o0dbgds  ULgbgo, gl 30mabmbymoe  ggg0glo  go®osbGo
s3mbbpgds, go@y, gmdgsm, dmogdo gJuddmglbos EGFR-oLs gbomdg@®oyddo o
EGF-0l  bmdogdoe Imds@gdgmo  3983339e0mds  Lobbmol  3msb8sTo.  gbrm-
398Gogmo > bmsM(306mdol  PAML  Yyggms m@gmszondo  35@s3gf00 (1. po-
©g%0m0 @ gmsi30s EGFR-0l gJb3dglosts s Lobbmol 3@sbdsBo EGF-ol ombgls
Bo@ol; 2. goOgmBomo gmdgmsios EGFR-ob gJlddglosbs @ Lolbmol 3@ 3o
dgeo@mbobols  YgI3ggemmdsl  m@ol; 3. godygmgomo  gmdgans@os  Lobbaols
3sb3>To EGF-0ls ©s dgems@mbobol ©mbggdl Tmeol) g6  asdmbsggmos,
30ROy gbemdgd@omdol ds@G0go/gmd3mgdlydo SOSG03PGo  Jo3g@3msbool  Fgd-
0bgggsdo.  gbpmdgd@ogmo  3oM30bmIol  306mMd90To  353096Ggdol  Lolbamol
3553580 EGF-ob  Lo3gome ©mby 9gaem  Jopsgos, gopog gbpmdgddoygdol
3508030/ 3033 gJlgdo SGSsG03M0 d03g@3@sbool S@ALYdMdOLLL. gbpmdgd@oymo
35030600l gomodgdsdo  3530gbBgdoL  Lolbmol  3@obdsTo  Jgmo@mbobols
L>3gome ©mby PYPOM GO, oAy gbrmdgd@oydol Fs@Gogo/gmadmgdlyao
5@M55¢039Mo  Jodgtdmsbool  Fgdmbgggedo. GmEs 3530963 dT0  godmba@gmos
EGFR-0l dewog@o gJLddgbos o dgms@mbobol gom@gbo ©s gzoeygtgbo gmgds
Lobbgol 3@s§To, LFmége 3msbdndo EGF-ol dspog  FgdEggmmdsls  4gbwos
3Jmbpgl 3609gbgamds 9uGM (700 3GMabmbobmgol.

boggsebder bodgggdo:
Jlowg@daao bGwol Robmdo, gioeg@dyamo bEol o Bm@Eob Gyig956m@o,
I sdmbobo, 56@d95G0ad0l F039G3ams bos, Jb@mdydGoaaro 5@ b03,15G 306098

bodgo@mlbml @m®dfmgsbo as@lols do3g@m3gsbos Joagddo 9dg@gbo
39M03gbm3sygbols  3g@omedo  s@obodbgds, @m@Es  dgigeogos  IgbLE OG-
@a@0  3ogerobogol  @sdsbosbosmgdgmo  glE®MY9b-3GmaglEgO™bol  bom®-
dgano  dognsblio. mydizs dgloderms ol aobgomsdmegl slggg obogysb@ws
Joewgddoz s mobgoxg®gddos,  gobmebsi  Sbmggms@m@gmo  (303&00
bdo@os  [8, 26]. 9bpmdgd@oygemo 303g@3msbos  asboboangds,  Gmam@3
300mb{obodg dpamdsdgmds —  glOmagboll  Lods@dom  gob3do®mdgdyeno
9bmdgA®oygmo  3oMm30bmdol  gobgomo®gdolmgols  [8].  glBOmygbo  SLFo-
d9@0®gdl g3og@dymo bOwol RsJ@m@ol (EGF, epidermal growth factor, ingl.)
Lobmgdbl  9gbmdgd®oyddo [31], Go3 dgBos gbBOmygbols  dgdig9e0mds
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Lolbendo, doo  JgHowss  godmbos@ygao  gbomdgB®oydol  3OME0R @30,
0bOEgds  9300g@dgmo  bOPOL FoJBm@ol SJHogemds ©s  g3owgmdygmo
YOOl FoJBmaols My393@ma0l gJu3dglbosi [15]. mydis, EGF-b dgygdaros
000 Jdgeml  ©sdmgzogdmsesiz s Sfs@dmml  gdomgaygdo  gxegogool
bAOol  LEodygaszos [4]. I3geggze®ms  bsfoeols sb@om, EGF- 3609-
3bgemmgobo  @mao  ofgl  gbpmdg@®oyddo  303g@m3emsboyd@o g bym-
3enobog@o 3OmEglgools aobgoms®gdsdo [1, 6, 10, 11, 27]. sbggg, >OLgdbmdl
ob®o, Gmd EGF s@os gm@gesiosdo Lodlbogbols LEowosbmsb, seobogy®d
aodmbogogmsb [12]. @o3 dggbgds EGF-ol dgd339e0mdsls Lobbenols d@s@do,
EGF-0li bodgogom dohggbgdgamo 3amsbdsdo 9a@dm dospogos 9bomdg@d®oye
35030bmIgddo, godg  bm@dsdo  [30].  FoTslowsdyg, EGF-obs s  dolo
09393AMO0L  YHM0gOHMMdgol oo dbodgbganmds gbs IJmbogls do3gm-
3ensboyg®o gbomdgB®oygdol bym3msboyd gbpmdg@mogdow yomos]dbsdo.
bodg3b090H™m  @o@gAsR®sdo, 9bmdgA®oydol  303g@3@sbools @AM
930009 dygao bl FoJdmmol @93g3@m@ols (Epidermal growth factor receptor,
EGFR, obaar.) 9JUddglbosbmob @ogogdodgdom ddsgsgmo damdos o3md39y-
bgdygeo. dmbsigdgdo bdodoe  Omog@mysdmd@oigbogos: me 35 ggo0ms
gomo  bsfoemols  dobgogom, EGFR  3039@3@msboyd  9bomdgd®oyddo
3530 go0m  dgHoe  geobpgds, goweg bm®dsdo [2, 3, 9, 14, 16, 18, 33],
d33eg3o0ms dgmag bsfomo 533 30390L, GmI EGFR-ol gJlddgbos momdols
4ggems  gomo®gdsdo  ghmboodos  [13]. slggg, o9  bmpoghomo  s3@maL
dobgogom, EGFR  99@dm  dgdo  Lobdodomn  geobpgds  gbomdgd@doge
350 306mIgddo, godg 303g@3ansbogddo [22], sgBmams bofomo  sIB3o39oL
Lodo@ol3o®mml — Omd  sebodbymo  @g3Eg3@dmeo  Limogo  9bemdgd®oye
3039M3@sbogddo ganobgds ygzgms dgdmbgggsdo, boem  jo@30bmdgddo —
dgdmbgggoms bofogndo [20]. bmyo o3@m@0l sb@om jo, EGFR-ol gJls@glos
be®dodo u@m Joogos, go®g 9bomdgd®oym joM30bmdgddo [12, 19, 20,
27, Sbggg, oy ogBm@ms  bofogro  doohbggl, @md EGFR-ol  dogmsano
9JL3@gbos 30O 530530 dolGmenmaoy®o Lodbogbols LN
09O gbcosizosbmsb [7, 17, 28, 29], bmgog@mo domasbols sb®om, EGFR-ol
93 gbos  s@ss  3ogdo®Tdo  Lodbogbols  sgmgoligdosbmdols  ba@olbmasb,
Jol@memaon®  Bodmsb, 0bgoboslmsb  [12, 19, 22, 29].  Lodgibogdm
@oRg0oGPaosb  sSbggg  3bmdogros, @md, Gm@Es  @oy  LodlLogbgygddo
930©g@dymo  bOwol FoJBmaol Mg393dmao  3mbo@oycos, godmbsgsao
YROM (39000, goeg 35dob, @m@Es ol byyoGoygdos [1, 27]. Lsdmemme,
433 9350ms oo bofool sbdom, EGFR-L 360dgbgenmgobo Gmeno sJgb
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3039M3@sboydo 30m3glgdol gobgome®gdsdo s ol Lodlogby®o 3GME Lol
>mdm39bgdol @oligol ds@odmgdganos [1, 6, 10, 11, 27, 32, 33]

o>mbobodbogos  obggg, @md  33egg9ddo EGF-EGFR-ol  g@mog@ommdoms
sbogobo (9bpmdgd®oydol 303gM3@sby@/bgm3emsboy®  goms®gdsdo) mom-
Jool 5@ dmodmggds, — dgagbgos dbm@me gm0 bsdOmdo, LowsiE GMam®3
EGFR, olg EGF godmgengbognos Jlmgoado (bm@dsgny®, 3039@3mmsboy® oo
bgm3@sboy®  9bmdgd®oyddo), 0yYdas go@gesiool  sbsgnobo  ho@omg-
b0 5@ >@ol, oliggg @ s@ols godmgergboeno Lolbaool 3ensbdsdo EGF-ol
d993390mds [20]; dgagbgos 3owgs gOmo bsddmdo, Lowsi gbomdgd@doye
bgm3gsbogddos  dbmeme  goblobwgdygeo  Lobbaol  dOsGdo  EGF-ols
d993390mds s olgygbosdo godmmdgeos IJmbob@gds, @mI “dOs@Edo
EGF-0li @odogno dgdggermds s gbomdg@d@doydol Jlmgogndo EGF-¢g(393-
G™@ol  Lodgody, Logs®@oywme, 9bos bOoegl  356390ma9bgbol @oljl
960mdgAMoyddo” [30]. osbggg, O agbgogds 3geggzgoo Lobbenols 3gosbdsdo
EGF-0l 993(339e0mdols s gbpmdgd®oyddo EGFR-ol 9Jl3dglool g@mog®-
06950l Mmomdobg obFoddmemogg@soygm my SbGHobgm3gsboy®d s @ m-
96056 d0do@mgdsdo — gbmdgB®oygeo 303g@3sbool/bgm3emsbools @M.
32930J0mdm, G®MI g3og@dygmo bl gGoBm@obs s dobo @yEg3@meL
YON0JOMMdGOL  9bs  3Jmbrgl  L{m@ge  3Gmabmbymmo  360dgbgamds
9bmIgHHoygao  303g@3amsbools  aosgmgolgbosbgdols  @oligol  dgxslgdsdo;
obggg  3g8odOmdm, @md  Lodbogbydo 3GME Lol sdmEgbgdols  @olgol
do@oMgdgeo  g30g@dygmo  bOwol  goJBm@ols s dobo  GyEg3G™mal
d03oOmgboms  oEagbsl  9bogg@lomy®, obF03@maorg@sioymo/sb@oliod-
Logby@o dmJdggdol dJmby 3m@Imb  Igans@Bmbobmsob  jowgy dgBo d60D-
3bgemds 946905 gLE®MAgb-sdm jowgdbyamo  gbomdgBBoygmo oM 30bmyg-
69bol @oligol FgRsligdsdo; sdobomsb, ggodOmdm, M3 Gmyma i3 EGF-EGFR-
ol 9O®ogOnmdgdol, olg dom FodoOmgdoms sy gbsls dgero@mbobmsb s®s
doORm  gbpmdgd@oya  303g@3gsbogddo, oMsdge  gbpmdgdBoya  jo®-
(306m3g6do  gdbgds LgMombyao @Gmao Lodgomlbml Goboli jodmUfobsdy
Lobogomem gomo®gbdol dgbsgsbgdmasg.

333306 30bS60

353 sby, hggbo ggerggol dobsbo ogm EGFR-ol gJlb3dglools s Lolbando
EGF-bs o dgans@mbobols ‘9933390 mdgdols g@mog@mmdsms ©owagbs gbwm-
d90®0@o0 303gM3eobool s bgm3asbools goms®gdsdo.
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hggbl  ggerggodo  dmbofoamgmdes 56 353096¢0.  ImOFM@my0Y®O
3380 930bmgol dobosgns 35 dgdmbgggedo dowgdya odbs  9bpmdg@@oydowsb
3odmbogbgsol  Lobom  (gogdgdogo). goTo@dmgm  dolGmenmpoyg®o  3gaggs.
JoOgmmemaogdo dobsgol godbsgos dmbs 4%-056 bgo@@ogy® dygxg@h g
QmAdos@obdo 24 Lo-oli gobdogermdsdo. dobogs hogogodgdyga  olbs  3o-
®55306F0. 4 333-0 LobJol sbomangdo ©sgszs®om poly-L-lysine-om @ogs@ogan
dobgdby, ggwgogm 3gds@mbogrobom s gmbobom (H&E) — Job@menm-
30900 3M935@5¢gools  dJobowgdow. 35-ob 19 dgdmbggzsdo  Lobgbg  oym
960mdgA®oygdol  Jo@G0go  sMssB03ydo  303g@3gmabos, 15 dgdmbgggedo —
9bm3gBHodol  3mddegJly@o s@ssB03gMo Jodgd3asbos, bmenm 1 dgd-
0bgggsdo — 9bemdgd@oydol 3md3egJby@o sEodyg®o 3o3g@m3gmsbos.

aoMs 5dols, hggbo ggenggols Logobo gobos 21 35309630L ™m3gHsEoyeo
dobogns (gbmdg@doygao bodbogbg). mommgya dgdmnbgggsdo 9339 Fobol{om
040 oEagbogro s hggbmgol Ebmdogmo gbmdg@Momopygmo oM E0bmdols
Jol@m3smmemaong®o  osgabmbo: 8 dgdmbgggedo  Lobgbg  oym  Jowogn-
009 gb30Mgd Yo, boam 13 dgdmbgggedo —  Lodygsmme  ©ogg@gb-
(3009590 9bEmIgBMmomo o bm go®0bmIs.

56-39 dgdmbgggedo  ho@ods  dm@gm@myoy@o  dobogools  (3s®oggobols
danm3gbosb  dJomgdbymo  sbomengbol)  0dgbmdolGmJodoy@o  3gangge.
0396m30bGmJodoygdo ggaggobogol do®ggmse SbGolbgygmom godmygbgdeyam
0dbs o6@0-EGFR (Novocastra; Leica biosystems Newcastle Ltd, UK), dgdpamd
sbomgrgbols  0bgydoios  [o@mdmgos  dgm@swo  sbGolbgyagdom, dgdogy
2odmygbgoga  0dbs  39MmJbowsbo-sbBo-3ghmJbosbols  Jmddaglo, boerem
039bm@goJBogmmdol ©gBgdaoe [o@dmgdos ©05d0bmdgbbowobols  Lodye-
g 9b0m. 0d9bm3obEmJodoy@o 3gegg0m godmgageobgm 30 g@dgeo bl
Q5JH™®ol  Mg3g3@m@ol  Igmgdgol 0bEgblogmds ©s dobo og@Egmrgds.
0b®gblogmds  Rolwgdbmes H. Niikura et al. (1996) dobgwgoon [20]: (++)
063 gbboyg@o  (I3g9m@0)  dgmgdgs, () bmdogdo  dgmgdgs, (+H-) Lybdo
Jgwgdge. Gobmodogo Mgbym@s@gdo godmglbobgm  3GOM396E9ddo. EGFR-
ol 3080939 gds oEa0bos 3mbodoy®o EGFR-0d9bm@gsJ@ogemmdbols s@lg-
4300 (56 5@ALgdmdom)  x0®3ga@mgsbo  g3omgmogdobs s LEH®™Iol
YXOggddo, —  mommgyee  Jgbobfoger  Igdmbgggedo  wogsmgogog®gm
dbgggermdols 3 ggeo (mommgyeo ggaro dgoigoges 500-700 yxcdgol) ©s
domgdygeo sgdomo dgogagdo asdmglsbgm 3GM396@9d0m, R. Miturski et al.
(2000) dobgwgom [19]. Jgesdgdbolbmgol godmgoygbgem  bm@dol  Jomgdyano
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LEobps®@o Niikura et al. (1996) dobgogom: bo@Iye 9bomdgd@oyddo EGFR-
ol bybRo  9Ju3dgbos  gemobpgds  583%-TFo, odobmosb,  ao3d 3980 gd0ls
ngobsb@olbom, EGFR-039bm@gs]@ogamds  3mbodog@os GoymeiG  xoo-
330 mgob g3omgeoyddo, oby LEHOMIPa PxOggodo [20].

9bmdgA®oygmo  3039M3@sboom  ssgogdygmo 35 353096@0basb s
960mdgA®oymo 5 bmo@m306m30m ©osgegdymo 21 35309630bash (golsg
9339 bog@otis m3gdsioygmo 33@bognmds) sgomgm Lolbao — 3aosbdsdo
EGF-ol @o 3dgeo@mbobols  dgdggeomdoms  @oboswagbse. EGF-oli  ombols
3oblobwg®ds  Lobbaol  d@s@do  gofo@dmgm  domomgngddydo  Lombydo
Jomdsgmadsgoon (HPLC dgmmeo) oo Ggbygm@s@goo godmglobgom ba/dan
9Omgyegddo (3erobdydo EGF bm®dodo <0, 35 by/den-byg). dges@mbobols
mbols  goblobwg®ds  Lobbanols  dOo@do  gofo@dmgm  0d9bmayg@dgb@yero
sbogrobom  (ELISA  dgmmpo)  ©s  @gbygm@s@gdo  aodmgbobgm  3p/dan
9Om gy gddo (3esbdydo dgeos@mbobo bm@dsdo > 20 3p/dg-byg). Log@om
xoddo, dowgdagmo @ocbmd@ogo Imbs3gdgdo  LESBOLEYMs©  ©sdydogos
30ma@sdol  SPSS-12-ANOVA-ol  godmygbgdom; obggg aodmyggbgdygee  o]bs
LAoGoLB0g0L 3Oma@sdyeo Lol@gds IBM SPSS, g9@los 20.

33R3I30L FIRIdISN RS 35010 S60RNDBO

9bmdgA®oyddo  Jo@B0go  SMosG03YMo  Jo3g@m3gobool @Ml  EGFR
bbgowolbgs  0b@gblogmdom  gamobpgds (b®ogoo 1),  oby:  19-ob 11
3530963 Ao (57.9%; p<0.05) EGFR Uylbiow gmobpgds, 8 353096000 3o
(42.1%; p<0.1) EGFR-0l gJdb3@glbos dgnog@os. g9bmdg@@ogddo jmddegdbyg®o
5M55@039M0  3039@3gobools WMl EGFR ganobogds @Gmgm®g LybEo, olyg
denog®o  0b@gblogmdom: 15 35309b@owsb 8-do  (533%; p<0.05) EGFR-ol
943 gLos  denog@os, 6 353096¢do (40.0%; p<0.1) 3o — LybGos, beoam 1
3530963 Ao (6.7%; p <0.1) EGFR-ol gJl3dglos Lodygogms. gbpmdg@®oyddo
3033 gJly@o  sGodydo  Jo3gm3asbool @M  jo  (Js@mognos,  Lyar 1
‘d9dmbgggs 33Jmbes) EGFR ganobogds 33390040 06@9blogmdom.

EGFR-0l gJU3dglools LobBomol sbsgnobds Pearson-ol ¥ 3G0dg60udols
obdo®gdom 5@ ohggbs Lo@FIyPbm aoblbgoggds 353096@ms 2 xagxalb dma@ol
(60b0dbyemo  3®oGg®oydol  dbodgbgemds  FAmeros  0300-0l),  dop@od
3oblibgoggds do0bz dgbodangdgeos — 5@bodbyemo sl ydegds 9.f. @olgol
dggnolgdols  obdo®gdom [dobbms  gGodmds (Jo@BHogo  3039@3e0sbos/ jma-
30 gdbydo 3039@3eabos) Fmenos 2.063-0ls].
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gb®ogoo 1

EGFR-0l gJl3@glos 9bomdg@coyddo, 3ensbdg@o EGF-ols o
dgmsBmbobols 35hggbgdemgdo Lolbamols 3gsbdsBo gbpmdgE@oydols
3039M3g5D00m S35 gdYE 353096390 T0

960m3g@G0gdols 96™3g@G0gdols
3503030 303g@3e>bos 3033 gJlgdo 303gH3@sbos
35309630 | EGFR EGF MEL 35309630 | EGFR EGF MEL

Nel denogdo  0.55 173 Nel Lodgognem 130 142
Ne2 Lygb@o 0.78 205 Ne2 den0g®o 0.93 104
N:3 bgbdo 022 238 N3 b0 170 179
Ne4 dwogho 045 157 Nid bgbho 085 231
Ne5 bgbdo 076 292 NiS dwogdo LIS 119
Ne6 bgbpo 037 263 N6 bgbdo 270 231
Ne7 dmogho 056 174 Ne7 dmogho 190 127
Neg Lylbo 0.81 28.7 Neg dgnog®o 220 92
N9 Lygb@o 097 26.9 N9 Lyl 0.77 16.0
Ne10 denogdo  0.65 112 Ne10 Lygb@o 320 19.3
Nell bgb@o 088 201 Nell dmogdo 260 121
N2 [ bgbpo 038 292 Nel2 dmogdo LIS 107
Nel3 denogdo  0.30 103 Nel3 den0g®o 2.05 132
Neld | dwogéo 102 178 Ne14 bgbido Ls 171
Nel5S [ bgbgo 051 258 NIS | dwogdo 260 101
Nel6 | dwogeo 070 82 Nel6 dwogdo 119 85
Nel7 | bgbgo 023 327

Nel8 denog@o  0.59 15.7

Nel9 | bgugo 038 192

EGFR — EGFR-0l gJU3dglos  gbpmdgd@moyddo, EGF — EGF-oli 8shggbgdangdo
Lolbaools 3grobdsdo (N <035 by/dan), MEL — dgans@mbobols dshggbgdengdo Lolbenols
3enobdodo (N > 20.0 3p/den)

3905309 doboansdo (21 353096(H0), bowsi Fobs(ob  wswagbogoo

0g4e  gbmIgB@oyo  5gbm oM 30bmdol  JolEm3smmemaoyg®o  osybembo,
EGFR-0ls 06@9blogmds gggeos dgdmbgggsdo (100%) 3339m@00.
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960mdgA®H0ydol o B0g sM55E039@ J03g@M3emabosls s gbomdg@ oy
5009bm3o®306mdsdo EGFR-0L gJlsdglools Lobdo®ols sbsgnobds, Pearson-ols v
3900900930l obdodgbom, ¢hggbs  derog®o  aoblbgoggds  (3®oGgdoydols
d609gbgenmds  Amenos 0.00004-0ls); mydizs, gl sbogrobol gomgdgE hobl,
30650056 50gbm oM 306mIol PAHML yggens dgdmbgggedo demog@os EGFR-ols
9JL3Agbos;  s@bodbyaro  gbgds  @olgol dggolgdolsi [dobbms  GoBmds
(009bm 3o 306MmI/F5@FH0g0  5G55E03YM0  303g@3eobos)  Gmanos  2.375-0bs].
960mdgA®oydol  3md3@gdly@  s@ssB03yY@d  J03g@m3gmabosls s 9bomdyd-
o 5 bmom306mdsdo  EGFR-ol  gJud@gbool  Lobdo@ols  sbognobds,
Pearson-ols ¥’ 300 9M07dols sbdo®gbom, whggbs derog@o aoblibgoggds (3M0d g
@09dols 3b0dgbgermds  FGmenos 0.01-0Ls); 0mydie, gl sbogrobol ao®gdy3
hobls, goboosb s©gbmo@m306m30L  OML  gggems  dgdmbgggsdo  danog@os
EGFR-ol gJb3dglos. gl gbgds @olgol dggnsligoslsi [dobloms godwmds (s©g-
b0 3o (306m3/ 3033@ gJlydo s@ssB03yMo 303g@M3emabos) Gmenos 1.667-0bs].

353 oby, Logymodo 3gengggdols dgogagdol msbobdow, 9bomdgd®oydols
doMB0g oM5530370 303gM3asbosdo ko®dmdl EGFR-ol Lyl@o gJub3dglos,
bogm  3md3@gJbyg@  s@oo@G03y®d J03g@3gsbosdo B@m IgBow gaobgds
EGFR-0ls denog@o 9JL3@glos. s3sbmsb, o@oena/lsdggommm ©ogg@mgbiosiools
960mdgA®oya s©gbmo@(306m396do EGFR  gemobwgds devogdo gJls@gloom
©> ganobgds 100%-do.

hggbo  Bmboigdgdo  goM33gygs©  gbdosbgds  53BdmGAYAL,  @mIgams
dobggoms, d039@3gsboy® gbpmdg@@oyddo EGFR gaobogds 100%-do [20,
21]; obggg gbdosbgds ogBmM@gol, @mdgams dobgogomss, 9bmdgB®oye  3o@-
(306mdgddo bsbobos EGFR-ols domsao gJl3dglbos [5, 20, 22, 23, 24, 25, 34].

960mdgAMoydol  Fo®@0g0  5Mo5G03YM0  3039M3@sboom  s5go© YL
3530969030 g3owg@dymo  bOwol  FoJdm@ol  Lodgogm  gdiggemds
Lolbaol  3eobddo (056 ba/dan) 6629%-0m  bogengdos (p <0.01) gbom-
d90®0ydol  3mI3@gJly@o  s@osG03gdo  3039M3eob0o0m  osgSP d Y gdols
Lobbaools d@o@ol 0dogg dohggbgdgemsb (171 by/den) dgoodgdom; sliggyg,
5353 gd0m  [o@dmgoyamo  LEosEoLEgyM0  ggerggol  dobgogom, EGF-ol
d993390mds  Lobbenols 3ansbdodo  gbmdgB@oydol dos®@ogo  sOS5E03YM0
3039M3@sbooll @A™l 360dgbgermgbo  @sdsgnos  0dogg  dohggbgdgermsb
Jgodgdomn — gbpmdgd®oygdol jmddagdbydo  s@ss@ody®o  Jodg@m3asbools
dgdmbgggodo  [T-g@oBgmoydols p(T) 360dgbgeomds  Gmenos  0.0000225-0ls,
bogm Mann-Whitney-ol s®0350539@G o 300@9007dols p(U) 360dgbgaomds
Amaos  0.0000026-0Ls].  9bmdg@®oydol  Jo@Gogo  SOSsF03Y@0  d03g@3ens-
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boom  osgegdYe 3530963 g0 do  g@s@mbobols  Ladgogrem  dgd3g9e0mds
Lobbanols 3gosbdsdo (20.8 3p/dan) 29,33%-000 dgHos (p <0.01) gbpmdgd®oydols
30330 gJly@o  s@ooG03yYdo  3039@3moboomn  ssgegd g gdol  Lolibanols
3enobdols 0dogg dohggbgdgermeb (14.7 3p/dan) dgwodgdom; obiggg ©sds@gdom
Foddmgdamo  LEs@ob@ogg®o  ggewggol dobgogom, dgas@mbobols d93:339-
g0mds  Lolbaols 3aobdsdo  gbmdg@@oygdol do@@ogo SGSS@03 YA Jo3g@sens-
ool @AMl 360dgbgermgbo  dowogmos 0dogg dohggbgdgmmsb  dgs@gdom
960mdgA®oygdol  3md3@gdlydo  s@ss@03yMo  Jodg@m3amsbools dgdmbgggsdo
[T-30039®09dol p(T) 360dgbgermds Gmeros 0.003-0l, bmeoe Mann-Whitney-
ol 5®535M0d9BO Yo 3B gM0ydol p(U) 360dgbgermds Gmearos 0.007-0ls].

Amam6 3 bgdmon swgbodbgm, gbpmdgB@oyddo EGFR LybEo gdls@gloom
3e00b©gds 57.9%-30 do®B0g0 5@>oBH039M0 3039M3gsbools @AM (19-sb 11
35(30963)0) s o3 353096@9ddo  EGF-ol 3ansbdyg@o ©mby s@ol 0.22-0.97
ba/den  (gbdogno 1). doo dm@ol: ombodbyeo dohggbgdgero bm@dsdos (2
dgdmnbgggs), b mebsg Jmds@goyeos (3 dgdmbgggs), o6 bmdog@oe  dm-
do@Bgdymos (1 dgdmbgggs), ob 360dgbgenmgbow dJmds@gdbymos (3 dgdmbgggs),
b aodmbo@yeo  dJmds@goygeos (2 dgdmbggge).  1l-g9  dgdmbgggedo
dgens@mbobols dgdzggemds Lobbando goddmd@ogo® bm@dol godaangddos,
©> gam0 domyobdo — beo®dol bpgs@mabss.

aodmols, gobboggamo  dgdmnbggzgdol dobgwogom  (5byy Lowsi  gbom-
d9d®oyyddo EGFR-ols  gJl3dglos  byl@os), dgms@mbobolngol dgos@gdom
bogergdo  db0dgbgermds  “9bws  3Jmbpgl” EGF-oli  3a0sbdy@  ©mbgl  —
be®dodos 0g0 09 MEbsg/ bmIog@Mow/dbodgbganmgbsw/ysdmbo@gmsw dnds@g-
dao0s (mgdze baglgdom 390 asdmg@oibsgm  Lobbenols d@s@do EGF-ol
9993390 md0l gogegbsls dgans@mbobby). dgars@mbobolimgol, @mama hobls,
YBO®  “dnogs®o” ol s@ol, Gmd EGFR-ol gJl3dglbos byb@os! o3 gome-
0965do 3o dgeos@mbobols 3ensbdymo Iohggbgdgaro doGomsws® be@dsdos.

Oyma3  5©gbodbgm,  9bpmdgR®oynddo  EGFR  danogdo  gdu3@gloom
ge00begds  40.0%-do  doMGH0g0  5MSoH03M0  d03g@3gobool @AMl (19-sb 8
353096@0) ©s o3 353096@g6do EGF-0l 3ensbdyg®o ombg s®ols 030-1.02 bp/den
(GbGogoo 1). 3o dm@ol: s@bodbyao dohggbgdgeno bem@dsdos 1 dgdmnbgggsdo
(0o o dgans@mbobols gd3ggemds  Lobbendo d3390@s@  ©ogagdygemos — 103
3p/dg), bmdog@oe dmds@Ggogeos 4 dgdmbgggsdo (o o dges@mbobols ©mbgs
Lobbeodo bmdog@ew  ©ogengdyemos, dgbodsdolow), d60dgbgermgbs®  dmdo@gde-
o5 2 dgdnbgggedo (s o Igens@mbobols gdggermdsi Lolbando 360dgbg-
0gbo© o3 gdymos,  dglsdsdolow), aodmbo@ymsm  dmds@gdygmos 1 dgd-
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0bggzedo (o go Igers@mbobols ©mbg  Lobbendo  bmdog@oe o3 dyge0s).
dm3gdyeo  Jgdmbggggdowsb 30@gger  dgdmnbgggsdo  (doybgosgs  odobs, ™I
EGF-0l  3g0sobdg@o  ©mbg  beo®dodos)  3Gmabmbo  gbodanms  3ygoo  ogmb,
3065000056 35b390Ma9b9bols Goligol do@odgdgemo EGFR  33390Gs0  9Jb3dglo-
090905 gbmdgAMoyddo s obE03OME0ggMS(3090/56@0 356390969 bY@
989J69gd0L  3Jmbg  Igeo@mbobol  dgdiggemmds  Lobbendo  d3g39m@e@ o4
@ gogeos. dmdEggbm 4 s 2 dgdmbggzsdo EGF-ols 3gnsbdygdo ombyg ogangbls
3503399980 9oMYmBom  Jm@gansosl dgens@mbobols ‘d9d(33920mdalmsb Lolibendo,
53 gMOYES309MdS Sboen0obds wossLGY®S oy (Lolbaols dGs@do EGF-ols
mbgls s dgaos@mbobol  Jgdg9emdols m@ol  s@LgoMdL 0@ 33900
YoOYMBomo  JoGgeoszos:  Spearman-ols  jm@ges300l  s@835MdgBH Yo 3mg-
530309600  gocols  -0372-l, bmeom  Pearson-oll  jom@gaosgool  3mgn0309630
9@l -0331-l). sbggg, ImEgdymo dgdmnbggggdosb dmenm dgdmbgggsdo (Boybg-
©ogo©  0dols, Om3 EGF-0li 3gnobdygdo ombyg  asdmbs@emapss  dmds@gdieno)
3Mmmabmbo  dglsdenms 390 5@ 0yml, gobsowsb Igers@mbobols dgd3ggemds
Lolbando bmdog@swss ©sgmgdyao (157 3p/da) ©s oo — d339mGo0.

bobo  9bos  gogligol:  yggems  Is@gds  EGF-ol  3gnsbdyg@o  ombobs,
3oblogym@gdomn — 3b0dgbgermgobo ob godmbo@yao, Lobogsmms EGFR-ols
denog@o 9Jb3dgbools Bmbbyg, Moash dges@mbobol dgdggemds Lolbando
3 gbolggb oMol dodo@myero! dmge g, dgeo@mbobo  LYm@go EGFR-ol
930 9L05bg “@go009dL” 2obls Mm@ gd o s smbodbygmo MyEg3B™mAL
bygbdo  gdu3dglbool @AMl gbemdgB@oydols Jo@Bogo s@SsE03yY®o  J03g@-
3enobool ‘dgdmbgggodo dobo dgdiggermds  Lolbando dJo@omospsw  ymggen-
0gol bo®dsTdo o6 bm@dols bpgs®msbss 0dgosmaw; bmenm  3md3@gdlydo
5530390 3039A3@sbooll @AM — bm®dsTos, bo@Iol  bEgs@mobss ob
53 gdgeos  bmdogdse (Jogbgosgs EGF-oli 3ansbdydo ©mbols). EGFR-
ol danog@o  gJL3dglool AML 3o dgers@mbobol Jgdiggemds  Lolberols
dHoddo gmggemgol sz gdymos! — 35Tobsi 3o, GmEs EGF-ol 3ansbdydo
©mbg bm®3s>Tos (Omam®3 s@gbodbgm, gomo dgdmbgggs 3353l sbgmo).

doygbgoogoe  0dols, ®md  Lobbaol  3esbdsdo  EGF-oll  @mbgls s
dgans@mbobols  dgdggemdsl dm@ols s@OLgdmdl  goMyggumo  Yodymuomo
3095300, @53 doMomoEsE  genobogds  9bpdgd@oyddo EGFR-I denogdo
9JL3Agbool Igdmbgggodo, aodmbsgamolols s@Lgdmdsi dgbadengdgemos (Go-
2063 503b0dbgm, g35J3L 2 dgdmbgggs), oydze 0dgzosme. s gbom-
d9A®oyge 3039M3eobogddo dgams@mbobols wmbols gengds 3@sbdsdo — myb-
53 JoMB0g0 303gM3eobooll @AMLsE — bobogomms!
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Omam6 ;3 503b0dbgm,  9bpmdgd®oyddo EGFR  demogdo  gJlsdgloom
ge00begds 53.3%-do  3md3@gJly@o s@os@G03ydo d03g@3gsbool @Ml (15-
©ob 8 353096@0) ©o 3530963 gddo EGF-ol 3ansbdy@o ©mby a0dmbs@ s
ob  3339m@o  dmIs@gdygmos  (0.93-2.60  by/den),  bomenem  dgers@mbobols
‘d99(33920mds Lolbendo 360dgbgermgbow ob 333gmGow wsdggomgdyaos (13.2-
92 3p/dan), dglodsdolow. sblgmogg bydomos 0d 1 dgdmbgggsdos, Lowss
EGFR-I  gJb3dglos  Lsdygognms (EGF-ol 3ansbdydo ©mby dmds@gdygaos
aodmbo@ymse,  dgas@mbobols  dgdggmmds  go  Lobbando s engdgemos
d60d3bgenmgbo@).  SE03yP@o  do3g@3gmobools  dgdmbgggsdo (1 dgdmbgggs),
EGFR-0l dgnog@o  gJl3dgbools gmbbg 3o dges@mbobol ©mbg Lolbenols
dOoB o dogmosh sdogmos (85 3p/da), mydis EGF-oli 3gnsbdygdo ©mby
dmdoBgogeos 2odmbs@yas (s s@s — 3339nAS©).

Jogmgoe, oy gmddegdbg®o d03g@3mmsbools @A™l (EGFR-ol 333900
943 9Lools dgdmbgggodo) EGF-ols 3gnsbdyg@o d9dig9enmds  aodmbs@ s
ob 3339m@ o dmdsBgdyemos, dgms@mbobols wmby Lolbendo 360dgbgermgbo
ob 3339000 oz gdymos  ([o@dmgdyemds  gm@gasioy®ds  sbognobds
ohggbs, @mI gbmIgB@oyemo J03g@3gsbool @™l EGFR-ol gJld@glosls
> Lolbgool d@s@do EGF-oll ombgl dm@ol s@lgdmdl bylio woswgdomo
3MMgeos300: Spearman-ol 3@ gens00l 5@o35M5dgB O Y0 3M9R0309630 -
@ol 0.195-, bmeom Pearson-ols gm@geosizool gmggnoiogb@o — 0.147-; slggg,
Foddmgdyeds  go@gams3oy®ds  obogobds  shggbs, Gmd  gbpmdgB@oyeo
3039M3@sbooll wdml  EGFR-ol  gJb3d@glosls ©s Lobbaool d@s@do  dg-
EoBmbobol 93339 mdsl dm@ol  s@lgdmdl  dgggm@o  odymgzomo  jm-
Ggaoos: Spearman-ol 3m@geos00l 5@o35M5dgB @Yo 3gB03096E0  Yo-
@0l -0,830-, bmeoem Pearson-ols 3m@geosizool 3m9a0309630 ool -0.805-1).
sbgom  gomo@mgdsdo aoblsgygmdgdyao 3b0odgbgemdols ¢bws ogml EGF-ol
‘d99(3390mds> Lobbaol d@s@do, ob9: wy EGF-ol 3g0obdyg@o ©mbg dognosh
dmdoBgogeos — gl 3Omabmbyms© (37©0s, bogm oy dgas@mbobols 0039
dohggbgoemgdol @Ml EGF-ols 3ensbdy@o ombyg dognosh dmds@goyemo o@
sol, 35dob gl 9zgmgbo  go@osb@oos  sMos@03ydo  303g@3gsbogdolmgols,
Goms 0bobo 5GH03YM0 oG aobegl.

Omama i omgbodbgm, gbomdgd@oyddo  EGFR  Lybgo  gdls@gloom
ge00bgds 40.0%-do 3033 gJlgdo s@Oss@03yg®o J03g@3mobools @Ml (15-
b 6 3530963)0). 3530960godo EGF-oli 3asbdyg@o w©mbg s@ols 0.77-3.20
bg/dgn. dom  dmol: EGF-ol 3ensbdyg@o dohggbgdgero 2 dgdmbgggsdo 360dgbg-
gogbo JmdoBgoyeos (s o dgeo@mbobol dgdiggemds Lolbeools d@od-
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‘do bm®3sTos/bmdog@oe 53 gdgmos), 2 dgdmbgggedo yodmbe@ o dmds@g-
dgeos (s of dgeo@dmbobol ©mbg Lolbendo bmdogdoe ©s e gdgmos), 2
‘dgdmbgggsdo 3339000/ gom@gbo 3339m@se dmds@gdgmos (s of dges@m-
bobols d9di33920mds Lolbeools IBo@do bm®IsTos/bm@dols boges®rmsbss).

L50bEg@gbms:  gbmdgd®moydol  3md3egJlydo  sMosG03Y®a0  3039@M3as-
ool AMLsE dgas@mbobols d@s@obdog@o dohggbgdgero bm@dsTos, membo
sdobmgol  gbpmdgd®oyddo EGFR-oll @odosgno gdlddgloss dmsgs®o 3o@mds
(Joybgoogsm 3339000/ go@@glo  d3390Gs© dmds@gdygero EGF-ol 3gnsbdg@o
dohggbgdgamolis  bmgog@m  dgdmbgggsdol).  gggas  gomomgdsdo  dgans@mbobols
3aoobdy@o  dohggbgdgamo  ds0bi  YBGM  dowosgros  xoddo  EGFR-ol  Lyglido
9Jb3Gglools  AML, godg Jdaogdo  gJl3d@glool  AML - I3 gJlydo
303g@3ensbools dgdmbgggodo!  9bmdg@@oydol do®Bog 303g@M3gsbosby swom(3
s@oli Logdo®o — o EGFR-ol Lygbdo  gJuddglool @@ml dgsd  bo@dsdos
dgeoo@mbobols dgdi39e0mds Lolibando, doygbgwsgs EGF-ol 3eansbdyg@o @mbole.

OMamO 3 3odmgobs, gbpmdgd@oygdols 3mddenglyg@o  do3g@3gsbools
®mb EGFR-ol Lgbdo, Lodygomem oy daogdo gdbddglool goms®gdsdo
EGF-0li 3g0obd9M0 ©@mbg ymggermgols 360dgbenmgbo® o9 aodmbs@ygens,
333900050 09 go@Aglo© d3390@s0 JMds@gdyaos.

Lbodmanmme, Gmamag hobl, 9bpmdg@®oyamo dodg@damsbools dgdmbgg-
390do  (bobbaools d@o@do  EGF-ol  Lbgopolbgs ©mbggdol  dogbgosgsw),
ooz Lybdo  gdb3dglboss EGFR-ols, of dgeo@mbobol  dgdg9e0mds
Lobbaool d@o@do bem®dsBos/ber®dol begs@msobos/Dmdog@se ©s e gdyaos,
©s 30mybmbos 3PP oG gbws oymb. s, 3oModom, EGFR-ol dgrogdo
9430 9L0ol @AM FgesBMbobols 3EsbIPHo Wmby W gdyaos (35Toboy
30, ®m@s  Lobbeools d@s@do EGF-ols dgdggeomds  beo@dsdos). wo sbgm
dgdmnbggzgddo  gmggmags@o  doBgos  EGF-ol  3gosbIyg®o  @mbobs,  gob-
boggmmgdom  3b0dgbgermgobo/godmbe@yammo ds@gds, EGFR-ol dgnogdo  gJu-
30gbooll gmbhbg Lobogomme.

>  dmeml, dgas@mbobo EGFR-ol  gJls@glosl  ao@ogmgdom  dg@ o
“35Lgbmdls”, gow®g EGF-0l 3ansbdy@d ©ombgl. o gl 306@s300 dJoygmomgdl,
0md JmEgdge gomsdgdsdo Limego EGFR 9ggem “35b390m969byamos”,
g000Mg mogo EGF. o6y, oy jgo dbmegome EGF-ol d9di339e0mds  0dbgds
dmdsBgoygeo  Lobbanols dGs@do, boam  gbpmdgd@oyddo EGFR-ol  gJu-
3@g9bos 0dbgds LybBo, gl 9390gbo go®osb@o s@dmhbogds 3GMabm by,
3000M9, 3mJgom, danog@o gJb3@glos EGFR-ols gbmdg@@oyddo s EGF-ol
bmdogoe JmdoBgdyeo mby 3ensbdsdo.
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@53 dggbgds gbmdgdBoyga  3o@306mdgdL (GbMogo 2), ho@o@mgdyands
300 ge053099@ds> Sbogrobds shggbs dgdwgeo:
gbGogno 2

EGFR-ol gJt3thglos Lodbogbol Jlmgoado s 3asbdgdo EGF-ols s
dge05@@bobols dshggbgdemgdo Lobbando, Lodlbogbol sgmgolgdosbmdol
ba@olbols (G), posgspgdol LEswos (T), @odgygynd 335649330 (N) ©s
VoOggm @asbmgddo (M) 203039930l 3mbs3gdgd0 gbpmdg@@onmo

50960 35M(306m300 ESSGOPYINM 35(3096@Jd B0

35309680 IGFR IGF MEL
Nel G2 T3 N2 MO denog®o 34 111
No2 G2 T2 N2 Ml den0g®o 12 25
Ne3 G2 T3 N2 M1 denog@o 55 12
Ne4 G2 T1 NO MO denog@o 70 4.09
Ne5 G2 T3 NO MO den0g®o 12 73
Ne6 G2 T3 N2 MO denog®o 13 8.1
Ne7 G2 T2 NO MO denog®o 0.5 32
Ne8 G2 T1 NI MO dgnog®o 7.1 21
Ne9 G2 T3 NO MO dgnog®o 0.8 19
Nel0 G2 T3 N2 Ml dgnog®o 20 53
Nell  G1 T3 NO MO denog®o 1.9 12.1
Nel2  GI1 T2 NO MO denog®o 34 7.8
Nel3 G2 T3 NI MO demog®o 7.0 2.8
Nel4  G1 T3 N2 M1 derog®o 55 0.24
Nel5  G1 T1 NO MO denog®o 4.0 2.6
Nel6 G2 T3 NO MO denog®o 09 7.1
Nel7  G1 T3 NO MO denog®o 12 11.8
Nel8  G1 T2 NO MO denog®o 5.0 32
Nel9  G1 T1 NO MO denog®o 0.2 425
Ne20 G2 T3 N2 Ml dgnog®o 53 2.17
Ne21 G1 T2 NO MO dgnog®o 04 7.7

G - Lodlbogbols sgmgolgdosbmdbdol ba@obbo, T — osgsgdols Lowos, N —
293039 gds 0dgyY@ 33obdgddo, M — ao30(3980 90 G gy mmysbmgddo, EGFR -
EGFR-oli gJlsdglbos Lodbogbgdo, EGF — EGF-0l 3gob39c0 ©mbg Lolbando (N <0.35
ba/dgm), MEL — dgeos@mbobol d9d33g9emmds bolbando (N > 200 3py/dan)
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960mdgABogmo  sgbmioMEobmdol @Ml EGFR-ol  gJl3dglosls s
Lobbaools d@s@do EGF-ol @mbgl dm@ol dgosdgdom bylbEo @opgdomo
3OOgES5300  >@OLgoMdL: Pearson-ols  jm@gansool  3mgxn03096G0 go®ol 0.307-U,
bogom Spearman-ols 3@ gansool s@o35Msdg@BO o jmgaxoiogbdo — 0.308-1;
960mdgAGoygmo  5©gbmioMm30bmdol  w@ml  EGFR-ol  gJlsdgloslts s
Lobbanols d@o@do dgans@mbobols dgd(33gemdsl dm@ol s@Lgdmdls denog@do
9oMgmgomo  3m@agasios:  Pearson-ol  jmegasigools  jmggnocogb@o 9ol
-0.818-5, begom Spearman-ols jm@Age o300l 5@S3MgBO Y0 3mgB0(309bHO —
-0.879-;  9bmAgAMoyeo  59bmoM30bmdom ooz LYo 3530963 o0l
Lobbaool 3ensbdsdo EGF-obs ©s dgans@mbobol 9933398090 (0mbggdls)
dodol  sObgdmol  godymgomo  gm@gomsios:  Pearson-ols  gm@gansiools
3098030960 Yo@ol -0473-, bmeoem Spearman-ols jo@gensEool s@ods@o-
d90O9@0  30980309b@0 Ameros -0.533-0bs. 53 dgogagdosb 0339mgds, @™I
30 g s3099M0  35ModgBHMgoo  gbmIgMoym oM 30bmdgddo  YROM  godm-
bo@dgeros, go®g  g9bomdgddoyge  3039@3@sbogddo  (s@bodbyemo  3m@g-
5309900 30M5dgBMgdo 9bmdg@®oya 303gM3msbogdbdo ob. bgdmm).

3880 930Lb  dggaoe 2500335, MM gbomdgB®oygmo  Sgbmo@30bmdom
055350909 3530960 g0do EGF-ol ©mbg Lolbaol 3ensbdsdo Lodygomme
311 6p/3ao-0l Goaos. bEsGoLGog®o  33eggzol dgogasm sbggg o0 3ge:
960mdgA®oydol  doMGogo  S@dB03YMo  J0dg@M3mobool  @mlL  EGF-ol
Lodgogoem ©mbg 3ensbdsdo (0.58 ba/den) 81.35%0m bogergdos (p <0.01) 0dsgg
dohg9bgdgermeb dgodgdom gbomdg@d@oygmo sgbmgeM30bmdol w@aml (3.11
by/dam);  9bmdgd®oydol 3md3egJby@o s@ss@odyg®o dodg@3gsbool ML
EGF-0i  bodgogm  ©mbg  3ansbdsdo (175 bp/dan)  43.73%-000  bogengdos
(p<0,01) o0dogg dohggbgdgemsb dgosdgdom  9bemdg@Goyamo  sEgbm oG-
30bmdols @Ml (311 by/dew). sds@gdom  Fo®dmgdymds LHs@obEogy®ds
oboaobds sbggg ghggbs: gbmdgB®oydol do@GH0go SMSsGH03YM0 303g@3ens-
00w  ©oogogdYmo 3530963 gool Lolbaol 3esbdsdo EGF-ols Lsdygognm
©mbg  360dgbgermgbo  @odosgnos  gbmdgB®oygeo  sgbmomdz0bmdom
0553509090 3530963 gd0ls  0dsgg  Iohggbgdgemmsb dgo@gdom  [T-3@0dg-
@ogdol p(T) 3b0odgbgarmds 9o@ols 0.018-, bmenem Mann-Whitney-ols  p(U)
5M535M0dgBO o 3®oGg@oydol 360dgbgermds godol 0.00005-L]; 9bomdgd-
@09dol 3md3e gJbyg@o  s@ooGH03YM0  303gM3eoboom osgsEgdYmo  35(309b-
Ggool Lobbgools 3ansbdsdo EGF-0ls Lodygogmem ©mby @odegboody madsgos
960mdgAGogmmo  5©gbm3sM30bmdomn  ©osgogdbymo  35(3096@gd0l 03539
dohggbgdgermeb  Igwodgdom  [T-g3@o0@g@oydols p(T) 860dgbgaomds  Fmenos
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0.00014-0L>, bogom Mann-Whitney-ol p(U)  s@o35053gB@ge00  3@o@gdoydols
db0dgbgenrmds  —  0.141-0bs].  ggerggol  dgogyoe  obggg owyobs, @mI
bodgogm  ©ogg@gbiosiools  gbpmdg@d@oygm  segbmgs®3obmdgddo  EGF-ol
Lbodygogne  dohggbgdgeno  3eobdsdo  dgowagbls 337 ba/dan-U,  boam
doo@E0xgMgboMgdbya  9bpmdgd®oyga  segbmgs®Eobmdgddo - 270
bg/dan-l; gl 935b6oL3bgamo  dohggbgdgaro [obs dohggbgdgemsb dgo®gdom
19.38%-000  bogangdos (p<001). Gmgmei3  geobwgds, hggbo  dmbszgdgdo
0obbdmbdodos  bmgogdmo sgBm@ols dgogagdmsb, gobo osb®omsig  EGF-ob
bodgogom dohggbgdgero 3ansbdsdo yu®m do@ogos oM 30bmIgddo, gowdy
be®dodo [30] o oSbggg, odogg ogBm®ol dobgrogom, EGF-ol dgdi3ggeomds
3enobdoTo yggansbyg do@omos Lodygomem ©oxg®gbiosizools jo@30bmdgddo.
obggg, 33eggol  Yggayoe go0Myg3s, MMd  gbemIgB Moo  Sgbm oG-
(30bmdomn osgoEgd e 353096390 do dgEs@mbobol @mby Lolbanols d@s@ do
Lodygogrme 517 3p/da-ols Geo@os. LEsGoLR0g9®0 33egzol dgogyem sbggg
3000335 dgens@mbobols 3mbgb@®sios Lolbeols d@s@do gbpmdgB@ogeo
5009bm3o®306mdol @AM 75.16%00m bogemgbos (p<0.01) — gbpmdg@d@oydols
do@B0g0  5M553 03790 303gM3@obools  30Mmdgddo  0dsgg  dohggbgdgemsb
(20.81 3p/3gm) Ygodgdom; dgeoo@mbobol 3mb3gbB®szos Lolbaols dGsE do
960mdgA®oymo  o5©gbms®30bmdol AML 64.91%-00 bsgagdos (p<001) —
9bm3gBHoymdol 3mI3@gJbg@o s@sG03YMo 303g@M3sbool 30MmMmbgddo 0dsgy
dohggbgodgemsb (1473 3y/dgw) dgodgbom. ©odo@gdom [o®dmgdymds Li@o-
AoLBGYMds  Sbogrobds  oliggg 9hggbs: gbmIgB@oydols dodGogo oSMSSE0-
390 3039M3@ 51000 oogogdYmo 3530963 gdol  Lolbeools  3ersbdsTo
dgeo@mbobols Lodgogm ©mbg 3b0dgbganmgbo® Joogos gbmdgd@oyeo
500gbm oM 306mIom  ssgoEgdmo  35309bBgools  0dogg  ohggbgdgmmsb
Jgpstgoomn  [T-3@o@g@oydol p(T) dbodgbganmds  Gemaos  0.00000003-0b.s,
bogoem Mann-Whitney-ol p(U)  o@®o3505393@e00  3Godgdogdols 3bodgbgeomdbs —
0.0000002-0Ls];  gbmdg@®oygdol 303 gdlg@o sOssG03gdo 3039@3ersboom
0553509090 35309bGgbool Lolbaol 3asbdsdo geros@mbobols Lsdygsenm
ombg olggg 360dgbgenmgbse dowognos gbmdgB®oyeo >©gbm o z0bmdom
055350900 35309b@gool  0dogg  Iohggbgdgemmsb  goedgdom  [T-
3900900930l p(T) Ibodgbgenmds yodols 0.00000007-1, bmeoeo Mann-Whitney-
ol p(U) 53350539 Yeo  3M0@g@oygdol  360dgbgermds  —  0.0000034-1].
33 g0l dgogao  Slggg ©oEyobes, @M Lsdysmm  ©ogxgdgbiosizool
960mdgA®oyga 5 bm3o®30bmdgddo dges@mbobols Lsdygogm dohggbgdgero
Lobbaool d@s@do dgoeegbl 4.52 3p/den-ls, bomerem Jos@om©ogg®gbizo®gdyam
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960mdgAGoge  sEgbmgo®0bmdgddo  — 621  3p/dan-l; gl ggoboligbgero
dohggbgdgemo (obs dohggbgdgammmsb dgoodgbomn 2721%-0m dgBos (p <0.01).
bo0bBgmgbm  0dbgdmes sgBmGms dmbszgdgdo Igmo@mbobols @marols s
d609gbgermdols  momdoby  gbomdgdBoyga  bgm3gsboyd  3@mi9Lgddo;
Loob@gdgle  0dbgdmws  dmbsigdgdo  Lobbeodo  dgeos@mbobols  Lodygoam
‘d99(3390mdsls s Lodbogbol ©oxg@mgbiosEosl dm@ol 3ogdo®dby. mydae,
sdols dglobgd Jmbsgdgdo s@ os@ob.

OmamO3  0339m90s  (bGogo  2), gbpmdgd@ogmo  sgbmo®0bmdom
oog50gdmo 21 35309b@owsb 11- (524%) o@gbodbgds 3asbdy@o EGF-ol
dohggbgdemgdo 038 ©0535bmbdo, o3 Lobgbgs bmedyg  gbmdgB®oyeno
3039M3@obogdol (do@Bogol/ 3mddggJby@ol) Oml — Go3 godmgogeobym
hggbl 33e0g396do, o @53 Jmgdyee dgdmbgggedo dgoagbl 0.2-2.0 bp/de-
b; 0gdgoms s@bodbymo 1l-sb 9 dgdmbgggedo dgams@mbobols dgdzggemds
Lolbaool  dGo@do  9z009@gloe  ©sgemgdygemos  bo@dol  dohggbgdgermsb
Jgpodgdom, dgoeagbls  19-8.1  3p/3an-U, ©s Sbgmo  gangds  3ansbdydo
dges@mbobols o@ aodmgmgbogns 9bomdg@d®oymo 3039@3asbogdol @M.
sdggomo  Lyg@omo  g3000]@9b0698L, @md EGFR-ol denogdo  gJlsdglos s
dgeos@mbobols  9o@dglo  gegds  Lobbendo  (gOn@OMgms©)  9ROM
“356(390ma9bg by 0” 9bes 0gml, gow®g 3esbdsdo EGF-ols do@gos.

obig3g, Yu®omgdsl  03y@mmdl  bgdmombodbyemo 11 dgdmbgggowsb 2,
oo EGF-0l 3ansbdyg@o omby bo@dsTdos (02 ba/dgn) / beo@dols bwgo®-
nobos (04 bp/dan), beam dges@mbobol dgdi3ggermds  Lobbaol d@s@Edo
dgoagbl 4.5 o 7.7 33/3eo-ls, dglodsdobow (069 3esbIygdo dgas@mbobo 0d
©00535bmbdos, Go3  9bmAgHHoymo  s©gbmom306m3gdolmgolss  @sdsbe-
Losmgdgero, s o3 gbemdgB®oymmo Jodg@mdgsbogdols dgdmbggggddo o@
J9a3b390®0s).  oldol  gombgs: @s@md  s@ol o EGF-ol  dgd;3g9e0mds
Lobbando obg osbaoml bo@dsbmsb? 0dbgd  IJmdsGgdygao ogm s  obeos
©503e0m? — @o@mI?  d3gerggomgdo — J. Tomaszewski, R. Miturski, J. Kotarski
(1996) 35d36md96, @m3d EGF-oli dgd(339e0mds 3e0obdsdo yggensby domomos
Lodygo@m  ©ogg@gb3os3zool 3o®30bmdgddo; 0dsgg s3@mOms sb@om, sbggg,
EGF-ol  999339e0mds  3asbdodo  ©odo@mos  ©odoen0g96 906909
350306mdgddo  [30]. 53 m@ Ygdmbgggzeodoi slgs Uboddg? woxngdgbizomgds
dgoigogos  Lodbogbols? ob 0dbgd “EGF  otos  gmedgmsigosdo  Lodlbogbol
53030L9d056mdol  bo@olbmsb, LEoswoslbmsb, Logmabgols  boba®dangom-
doLmab” [12]7 bobyobdomn ggly@l s0gbodbmm, @md hggbl 2 dgdmbgggsdo
boddg  Logemose  ULbgopgo®opss:  m®ogg  dgdmbgggsdo  s@gbmgomz0bmds
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doog0xg@gbomgdbymos, bEswos doMgge dgdmbgggzsdo s@ol I, bmeoem
dgmeg dgdmbgggzedo — I, o3 gom dgdmbgggsdo o6 500bodbgods oGO3
sbenm s s Jn@gymo dgBslGobgdo (bMogro 2). sdo@mdsE ggodOmdm,
@md  3asbdsdo  EGF  od  “sPgums”  (xgdxghmdom), &md  Lodbogbol
“a00a@9loggdsls” dgyfyml baao.

21-ob  @obo®hgb 10 dgdmbgggsdo  EGF-oli  dgdggermds  3gosbdsdo
9@ glo® s g0 glo Js@ogos s dgoagbls 34-7.7 ba/dan-U, beoenem
dgeos@mbobols  dgdggermds  gedol  024-111  3p/dao-l (dgeo@mbobols
3enobdY@0 mby Yowdglo® ©s Y30YAglbo® s e gdymos 9 dgdmnbgggsdo,
> oligmo dohggbgoemgdo os® agbgogds gbpmdgd®oygmo  3039M3@sbogdols
O, o] yggemsby domsao 3b0dgbgermdsos 7.7 3p/da).

>0bodbyaro 10 dgdmbggzosb (Lowsi EGF-ol d9diggenmds  3ansbdsdo
9o@glo® s Yg009Mgbo dsogos s dgoagbl 34-7.7 ba/dan-1, beoanm
dgens@mbobols dgdggemds ool 0.24-11.1 3p/dan-15) 7 dgdmbgggsdo EGF-ols
9993390 mds> 3eobdsTo o@gloe do@omos s dgoeagbl 34-55 by/den-s,
boam dgeos@mbobol dgdggemds go@ol 024-111 3/dan-l; s>@bodbyen 7
dgdmnbgggedo  3asbdy@o  Igas@mbobols  Lodyogm  dbodgbgermds  4.044
3a/den-0ls Ameos. 10-sb 3 dgdmbgggsdo 3o EGF-oli d9dig9enmds 3gnsbdsdo
930090 9bo@  Joogos s dgoagbls 7.0-7.7 ba/da-l, bmenem dges@mbobols
d99(3390mds go@ols 2.1-4.09 3p/d@-U. s@bodbyen 3 dgdmnbgggsdo 3ensbdymo
dgeos@mbobols  Lodyoenem  db0dgbganmds 2997  3y/dem-oll  Goaos, @3
b0dbogl, Gm3 gl ¢3obobgbgemo 25.98%-0m bogengdos (p<0.01) Fobs dohgg-
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PECULIARITIES OF EXPRESSION OF EPIDERMAL GROWTH FACTOR
RECEPTOR AND BLOOD PLASMA CONTENTS OF EPIDERMAL GROWTH
FACTOR AND MELATONIN IN ENDOMETRIAL HYPERPLASIA
AND NEOPLASIA

N. Dznelashvili, D. Kasradze, A. Tavartkiladze, A. Mariamidze

Davit Tvildiani Medical University, Department of Human Morphology and Pathology,
Thilisi, Georgia

SUMMARY

The goal of our research was to define the relations between the epidermal growth factor
receptor (EGFR) expression and epidermal growth factor (EGF)/melatonin blood plasma levels in
endometrial hyperplasia and neoplasia. In order to detect EGFR expression, immunohistochemical
examination of endometrial scarp from 35 patients and endometrial adenocarcinoma after surgery
from 21 patients was done. The study of EGF blood plasma content in patients was done using
HPLC method. The study of plasmatic level of melatonin (universal antiproliferative and
antineoplastic hormone) in patients’ blood serum was performed as well (using ELISA method).
The numeric data of investigation were processed statistically using the SPSS-12-ANOVA
program, and IBM SPSS-20 program, as well. The results of the study suggest that in simple
hyperplasia (without atypia) low expression of EGFR predominates, while strong expression of
EGFR is mostly typical of complex hyperplasia (without atypia). In all cases of endometrial
adenocarcinoma a drastic intensity of EGFR expression is observed. As it has been revealed, in
endometrial hyperplasia (regardless of the different EGF blood plasma levels) with weak
expression of EGFR the levels of melatonin are normal, which is prognostically favorable, and
vice versa, with strong expression of EGFR melatonin levels are decreased (even with normal
values of EGF blood plasma content) — it is the case when every change towards the increase
(especially significant or marked) of EGF blood plasma levels is particularly dangerous. Melatonin
(antiproliferative/antineoplastic hormone) is far more responsive to endometrial EGFR expression
than to plasmatic levels of EGF. This directly indicates that in the given situation EGFR is more
“cancerogenic” than the EGF per se. That is, if merely EGF blood plasma content was increased
while endometrial EGFR expression was weak, then this would be prognostically better variant
than with strong EGFR expression in the endometrium and moderately increased EGF blood
plasma content. All of correlation parameters (1. Positive correlation between EGFR expression
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and EGF blood plasma level, 2. Negative correlation between EGFR expression and melatonin
blood plasma level, 3. Negative correlation between EGF blood plasma level and melatonin blood
plasm level) are more prominent in endometrial carcinoma than in endometrial simple/complex
hyperplasia (without atypia). In endometrial adenocarcinoma the average blood plasma level of
EGF is higher than that in simple/complex endometrial hyperplasia (without atypia). In
endometrial adenocarcinoma the average blood plasma level of melatonin is lower than that in
simple/complex endometrial hyperplasia (without atypia). In the situation when a sharp or
extremely sharp decrease in melatonin blood plasma level against the background of strong
endometrial EGFR expression is prominent, a marked increase in EGF blood plasma level is likely
to indicate unfavorable prognosis.
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THE PECULIARITIES OF SURGICAL TREATMENT OF RARE DISEASES
TAKING PLACE WITH BONE PATHOLOGY

L. Chanturia, Kh. Saganelidze
P. Shotadze Tbilisi Medical Academy, Ilia State University, Tbilisi, Georgia

SUMMARY

Rare diseases taking place with bone pathology are considered in this article, as well as
general characteristics of these diseases, the principles of surgical treatment, the methods and
peculiarities. The detection of these diseases is so low that the observation of them and their study
is very difficult. It is due to the fact that there is a scarce information on the usage of possible
methods of its treatment in the literature. All this limits us in the choice of treatment methods.
Thus, the description of each case of rare diseases occurring with bone pathology during the
damage of the musculoskeletal system, the determination of the need for surgical intervention and
the choice of surgical technique are highly valued. Total of 5 patients suffering from rare diseases
taking place with bone pathology have been described, who had the deformation of tubular bones
both developed after the fracture and the primary.
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The goal of our investigation was to provide the maintenance of independent movement and
mobility, which would be possible to accomplish by preventing of further fractures and
deformations, as well as by the correction of deformations and fixation-stabilization of the
deformations. The essence of the aid means the stabilization by means of intramedular
osteosynthesis, as well as by invasive intervention and optimally selected fixative means.

Telescopic sticks were kindly offered by our friend from Canada, orthopodist Francois
Fassier (Chief of staff orthopedic surgery, Shriners Hospital for Children in Montreal, Canada).
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THE 15T TRANSCAUCASUS INTERNATIONAL CONGRESS ON
PHOTODERMATOLOGY AND SKIN CANCER
16-18 October, Thilisi, Georgia

The 1* Transcaucasus International Congress on Photodermatology and Skin Cancer was held
on October 16-18, 2014 in Thbilisi, capital of Georgia.

The Meeting was organized by the Georgian Association of Photodermatology and Skin
Cancer, Petre Shotadze Tbilisi Medical Academy (TMA), and International Society of
Dermatology (ISD).

The Congress offered the outstanding education opportunities and hands-on practical training
in Dermatology, Oncology, Dermatologic Procedures, and Aesthetics for medical and cosmetic
dermatologists, surgeons, and oncologists. Total of 200 physicians from Georgia, Armenia,
Belarus, Azerbaijan, Russia, Ukraine, and Kazakhstan attended this Congress. 20 Faculty
members, among them world-distinguished speakers from Academic Institutions of USA and
Europe participated in the scientific program of the Congress and presented the latest information
in the fields of General Dermatology, Dermatologic Oncology, Photodermatology,
Dermatosurgery, Aesthetic Dermatology.

The novel and comprehensive program was comprised by the scientific committee and
consisted of seven focus sessions, one procedural workshop, and two master-classes in Aesthetic
Dermatology. As a part of the Congress, the pre-congress hands-on course on Dermatologic
Surgery was held at first in Caucasus Region and was organized by Prof. Nellie Konnikov (USA).
About 45 dermatologists from Georgia, Azerbaijan, Ukraine, Kazakhstan, Belarus, and Russia
were trained during this course.

The International Society of Dermatology (ISD) supported the Congress with the grant and
endorsed it as a Regional meeting of ISD. This grant enabled the organizers of the Congress to
conduct the special session where young dermatologists gave short presentations and the authors
of three best case reports were selected and received ISD awards, among them two residents of
TMA in dermatology. In addition, eight young Georgian dermatologists were nominated and
became members of ISD thanks to the personal sponsorship of Prof. Nellie Konnikov and Prof.
George Reizner, USA.

The Congress had a lot of positive feed back from international speakers, delegates and was
evaluated as one of the best meetings of the year for an outstanding scientific information, quality
of international faculty, the highest level of its administration and organization. Moreover, an
exceptional hospitality of the Congress organizers, and the host Georgian society made all the
participants to wish come back to Thbilisi.

We are confident that this meeting in Tbilisi will be a great start-up for the tradition of the
further successful congresses in Georgia!

Sincerely,

Lali Mekokishvili Nellie Konnikov

Prof. Dean of Faculty of Prof. Chief of Dermato-
Medicine at TMA, logy at Boston Medical
The President of Center (USA), Secretary

the Congress General of the Congress
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