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ABSTRACT

MNpeaMEeHCTPYanHoOTO ANCHOPUYHO pas-
ctponcteo (MAP) e Texka dopma Ha npea-
MeHcTpyaneH cuHgpom (MMC), kouto ce
OTHacs KbM rpyna OT MEHCTpYyasHO CBbp3aHu
pa3CTPONCTBA, KOWUTO 3acsrat npubnusuten-
HO 40% oT »eHuTe. MNMC ce pasrnaxaa, KkaTo
KOMMJIEKCHO MCUXOEHAOKPUHOMOMMYHO pas3-
CTPOMCTBO, KOETO 3acsra eMOLMOHaNHOTO U
dunsmyecko 61aroCbCTOSIHME HA KEHUTe.
CumnTomuTe Ha MMC ce pasrpbLuaT no BpemMe
Ha JfnyTeanHata das3a Ha MeHCTpyanHus
LUMKBS M 3anoyBaT a 0T3By4YaBaT C HayasnoTo
Ha MeHCTpyaumsiTa WM Manko cnes ToBa.
MpnbnuauntenHo 5% ot xeHute ¢ MNMC cTpa-
nat ot NAP, no- gesagantupallaTa 1 no-Tex-
KaTa ¢opmMa Ha NMC, KOATO € XPOHNUYHO CbC-
TOSIHME, U3MCKBA JSlIe4eHme KoraTto ce NosiBu 1
AOMUHMpALWLM B KIMHWYHATA KapTMHa ca
adeKTMBHUTE cMMNTOMK. [lnarHo3aTa TpsibBa
fa 6bae HanpaseHa Ha 6asaTa Ha MOMbJIHEH
exeAHeBeH MauWeHTCKM CUMATOMaTUyeH

Premenstrual dysphoric disorder (PMDD) is
a severe form of premenstrual syndrome
(PMS), which refers to a group of menstrually
related disorders that are estimated to affect
up to 40 % of women. PMS is now viewed as
a complex psychoneuroendocrine disorder
that is known to affect women’s emotional
and physical well-being. PMS symptoms accur
during the luteal phase of the menstrual cycle
and remit with the onset of menstruation or
shortly afterward. Approximatly 5 % of
women with PMS suffer from PMDD, a more
disabling and severe form of PMS which is a
chronic condition that necessitates treatment
when it occurs and mood symptoms predomi-
nate. The diagnosis should be made on the
basis of a patient-completed daily symptom
calendar and the exclusion of the other medi-
cal disorders. Available treatments include
lifestyle modifications and medication. For
some women, the symptoms of PMDD can
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KasnieHaap v Aa ce U3KIyaT Apyru COMaTUyHM
3abonaBaHuns. M3BecTHUTE neyeHus BKIIHOY-
BaT, MpOMsAHa B CTW/A Ha XXMBOT U MeauKa-
MeHTW. [pu HAKOM XeHn cumnTommTe Ha MNP
mMorat Ja npoAb/hKkaBaT [0 MeHornaysarta.
CumnTommnTe Ha TMAP ca TonkoBa TEXKW, ye
4YeCcTo HapylwasaT CrocobHOCTTa Ha >xeHaTa
fa PYHKUMOHMPA HOPMAsHO B eXeAHEBHUSA U
XWBOT.

KHOYOBU AYMMWU: [lpeameHcTpyanHo
ancopuyHo  pascTponcTteo,  [MpeameH-
CTpyasneH CuUHAPOM, MeHCTpyaneH UuuKkbA,
MNcrMXoeHAOKPUHHO Pa3CTPOMCTBO

last until menopause. The symptoms of PMDD
are so severe that they often disrupt a
woman's ability to function normally in her
daily life.

KEY WORDS: Premenstrual dysphoric
disorder, premenstrual syndrome, menstrual
cycle, psychoneuroendocrine disorder

INTRODUCTION

Most women of reproductive age have
some physical discomfort or dysphoria in the
weeks before menstruation. It's estimated
that as many as 2 of every 4 menstruating
women have experienced some form of pre-
menstrual syndrome. Symptoms are often
mild, but can be severe enough to substanti-
ally affect daily activities. They tend to recurin
a predictable pattern. About 5-8% of women
thus suffer from severe premenstrual syndro-
me (PMS) also meet criteria for premenstrual
dysphoric disorder (PMDD). Although more
than 100 premenstrual symptoms have been
described, common complaints include mood
and behavioural symptoms: irritability, tensi-
on, depressed mood, tearfulness, and mood
swings, a feeling of being out of control, abdo-
minal pain, are the most distressing, but
somatic complaints, such as breast tender-
ness and bloating, can also be problematic.
The clinicion should try to group the various
symptoms into clusters (e.g. mood, cognitive,
physical symptoms and social consequen-
CeS) Yonkers KA, et al.

PMDD is a more severe premenstrual con-
dition that affects about 1,8-5,8% of women
during their reproductive years. These sym-
ptoms may cause them to avoid friends or
relatives during the week before their period.
Most researchers consider PMDD a type of
mood disorder. The symptoms of PMDD appe-
ar regularly at some time after a woman ovu-
lates in the middle of her monthly cycle.
Symptoms generally get worse in the week
before her period and then disappear during

menstruation. The symptoms have occurred
in most of the menstrual cycles during the
past year and must interfere significantly with
work, school, social activities, or relationships.
The intensity and/or expressivity of the
accompanying symptoms may be closely rela-
ted to social and cultural background charac-
teristics of the affected female, family per-
spectives, and more specific factors such as
religious beliefs, social tolerance, and female
gender role issues. Nevertheless, frequency,
intensity, and expressivity of symptoms and
helpseeking patterns may be significantly
influenced by cultural factors. Premenstrual
symptoms can begin at any age after a
woman begins to menstruate. Some women
report that symptoms worsen when they are
in their 30s; others associate the onset of
symptoms with a reproductive event, such as
a baby’s birth or surgery for tubal ligation.
Premenstrual symptoms do not occur when a
woman is pregnant, breast-feeding (at least
during the first few months before menstrual
cycles begin again), and after menopause.
Therefore, it appears PMDD symptoms can
only occur when a woman is having menstrual
CYC|eS. Margaret L. Moline, PhD

Before a diagnosis of PMDD can be made
the physician should rule out a wide range of
medical problems. Depending on the patient’s
presentation, these may include anemia,
autoimmune disorders, thyroid disorders, dia-
betes mellitus, chrotic fatigue syndrome, and
endometriosis. psychiatric disorders, such as
majior depression, dysthymia, bipolar disor-
der, generalized anxiety disorder, and panic
disorder, also should be exclude, especially in
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women with dysphopric mood symptoms. In
women over the age of 40, PMDD should be
distinguished from various perimenopausal
symptoms, such as breast tenderness, hea-
dache, and sleep disturbances. PMDD also
must be distinguished from certain other
disorders that can be exacerbated during the
late luteal or menstrual phase of the cycle:
migraines, seizure disorder, irritable bowel
syndrome, asthma, allergies. ¥t Frackiewicz and Thomas
M. Shiovitz

Sometimes, symptoms peak is around the
time of the onset of menses. Although it is not
uncommon for symptoms to linger into the
first few days of menses, the individual must
have a symptom-free period in the follicular
phase after the menstrual period begins figu-
re 1.

phase of the menstrual cycle but are rare. The
premenstrual phase has been considered by
some to be a risk period for suicide. *"*

PREVALENCE

Twelve-month prevalence of premenstrual
dysphoric disorder is between 1.8% and 5.8%
of menstruating women. The most rigorous
estimate of premenstrual dysphoric disorder is
1.8% for women whose symptoms meet the
full criteria without functional impairment and
1.3% for women whose symptoms meet the
current criteria with functional impairment
and without co-occurring symptoms from
another mental disorder. >">

Figure 1. Phases of the Ovarian Cycle (Fairfax Media 2017)
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Presence of physical and/or behavioral
symptoms in the absence of mood and/or
anxious symptoms is not sufficient for a diag-
nosis. Symptoms are of comparable severity
(but not duration) to those of another mental
disorder, such a major depressive episode or
generalized anxiety disorder. In order to con-
firm a provisional diagnosis, daily prospective
symptom ratings are required for at least two
symptomatic cycles. Delusions and hallucina-
tions have been described in the late luteal

Prolil’erativc

l;;!ig.g‘g; 2 3

Secmtory

ETIOLOGY AND PATHOGENESIS

According to Bio - Psycho - Social model of
illnesses we can divide etiologic factors and
pathogenesis of PMDD in to three groups
Table 1.
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Table 1. Bio-Psycho-Social Model of PMDD (Arabadzhiev, Madzhurova 2017)

Biological factors:

- not specific genens: -

- higher risk if a woman’s -
mother had the condition; -

- after infectious desease;

- endocrine disturbance; -

- disregulation between
serotonine and dopamine;

- scasonal changes

DIAGNOSIS

Before the release of the fifth version of the
Diagnostic and Statistical Manual of Mental
Disorders (DSM-5), premenstrual dysphoric
disorder (PMDD) has been classified in DSM-
IV-TR as a Mood Disorder Not Otherwise
Specified. According to DSM-IV-TR, 3-5% of
women of menstrual age may suffer from the
disorder. Of these women, 90.6% consider the
symptoms to be normal (not pathological) and
18.7% seek professional help, although in
some cases they receive an inadequate res-
ponse. Almost 20 years of research, the disor-
der has now been recognized as a distinct
diagnostic entity through its inclusion in the
newly published DSM-5. Table 2 ‘e'eAperrivai, Pba,
Itziar Alonso-Arbiol, PhDb, Nekane Balluerka, PhD b, Laurence Claes, PhDc

According to Bio - Psycho - Social model of
illnesses we can divide clinical presentation of
PMDD in to three clusters Table 3.

DEVELOPMENT AND COURSE

Onset of premenstrual dysphoric disorder
can occur at any point after menarche.
Anecdotally, many individuals, as they appro-
ach menopause, report that symptoms wor-
sen. Symptoms cease after menopause,
although cyclical hormone replacement can
trigger the re-expression of symptoms. >">

DIFFERENTIAL DIAGNOSIS

Premenstrual syndrome. Premenstrual
syndrome differs from premenstrual dyspho-
ric disorder in that a minimum of five sym-
ptoms is not required, and there is no stipula-
tion of affective symptoms for individuals who
have premenstrual syndrome.

Dysmenorrhea. Dysmenorrhea is a syn-

Psychological factors:
personality; -
coping strategies; -
women who work

more mentally; -
ability to manage
with stress.

- core believes.

Social factors:

stress;

personal or interpersonal

traumas;

sociocultural aspects of

female sexual behaviour

in general;

- female gender role in
particular.

drome of painful menses, but this is distinct
from a syndrome characterized by affective
changes. Dysmenorrhea begin with the onset
of menses, whereas symptoms of premen-
strual dysphoric disorder begin before the
onset of menses.

Bipolar disorder, major depressive
disorder, and persistent depressive
disorder (dysthymia). PMDD has clear
interval of at least 7-10 days during each
menstrual cycle when the woman feels well
mentally and physically. If a woman is depre-
ssed or anxious all month long, even if she
feels worse premenstrually, it is more likely
that she has another kind of mood problem
(such as major depression) rather than PMDD.

DSM-5

COMORBIDITY

A major depressive episode is the most fre-
quently reported previous disorder in individu-
als presenting with PMDD. A wide range of
medical (e.g., migraine, asthma, allergies,
seizure disorders) or other mental disorders
(e.g., depressive and bipolar disorders, anxie-
ty disorders, bulimia nervosa, substance use
disorders) may worsen in the premenstrual
phase. >">

TREATMENT

Treatment of PMDD includes both non-
pharmacologic and pharmacologic therapies.
Nonpharmacologic therapy includes aerobic
exercise, consumption of complex carbohyd-
rates and frequent meals, relaxation training,
light therapy, sleep deprivation, and cognitive-
behavioral therapy (CBT). The efficacy of lifes-
tyle interventions (e.g, diet, exercise, and
vitamin supplementation) and psychothera-
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Table 2. Diagnostic Criteria DSM 5 (DSM 5, 2013)

A. In the majority of menstrual cycles, at least five symptoms must be present in the final week before
the onset of menses, start to improve within a few days after the onset of menses, and become
minimal or absent in the week postmenses.

. One (or more) of the following symptoms must be present:

1. Marked affective lability (e.g., mood swings: feeling suddenly sad or tearful, or increased sensitivity
to rejection).

. Marked irritability or anger or increased interpersonal conflicts.

. Marked depressed mood, feelings of hopelessness, or self-deprecating thoughts.

. Marked anxiety, tension, and/or feelings of being keyed up or on edge.

. One (or more) of the following symptoms must additionally be present, to reach a total of five sym-
ptoms when combined with symptoms from Criterion B above.

. Decreased interest in usual activities (e.g., work, school, friends, hobbies).

. Subjective difficulty in concentration.

. Lethargy, easy fatigability, or marked lack of energy.

. Marked change in appetite; overeating; or specific food cravings.

. Hypersomnia or insomnia.

. A sense of being ovenwhelmed or out of control.

. Physical symptoms such as breast tenderness or swelling, joint or muscle pain, a sensation of ,bloa-
ting,” or weight gain.

Note: The symptoms in Criteria A-C must have been met for most menstrual cycles that occurred in

the preceding year.

D. The symptoms are associated with clinically significant distress or interference with work, school,
usual social activities, or relationships with others (e.g., avoidance of social activities; decreased
productivity and efficiency at work, school, or home).

E. The disturbance is not merely an exacerbation of the symptoms of another disorder, such as major
depressive disorder, panic disorder, persistent depressive disorder (dysthymia), or a personality
disorder (although it may co-occur with any of these disorders).

F. Criterion A should be confirmed by prospective daily ratings during at least two symptomatic cycles.
(Note: The diagnosis may be made provisionally prior to this confirmation.)

G. The symptoms are not attributable to the physiological effects of a substance (e.g., a drug of abuse,
a medication, other treatment) or another medical condition (e.g., hyperthyroidism).

Recording Procedures

If symptoms have not been confirmed by prospective daily ratings of at least two symptomatic cycles,
«provisional” should be noted after the name of the diagnosis (i.e., ,premenstrual dysphoric disor-
der, provisional”).

OP~wWN loy)

Noubh WN B~

Table 3. Bio-Psycho-Social Model of Clinical Presentation (Arabadzhiev,

Madzhurova 2017)
Biological (physical) symptoms: Psychological (mood) Social consequences:
- breast tenderness; symptoms: - avoid [rienfs or
- bloating; - dysphoria; relatives during the
- fatigue; - irritability, anxiety period;
- physical discomfort; - tension; - interfere significantly
- hypersomnia/insomnia; - depressed mood; with work, school,
- swelling; - tearfulness: social activities:
- muscle and goint pain.; - mood swings; - interpersonal
- headache; - anger, conflicts.
- constipation/diarrhea. - food craving.
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peutic interventions for PMDD remains uncle-
ar.

NONPHARMACOLOGIC THERAPY

Acupuncture and herbal medicine treat-
ments for premenstrual syndrome and pre-
menstrual dysphoric disorder showed a 50%
or better reduction of symptoms compared to
the initial state of the patients.

The relaxation response is a physiologic
response that results in decreased metabo-
lism, a lower heart rate, reduced blood pre-
ssure, a lower rate of breathing, and slower
brain waves. The repetition of a word, sound,
prayer, phrase, or muscular activity is required
to elicit the relaxation response.

The light emitted by conventional fluores-
cent lamps is deficient in many of the colors
and wavelengths of natural sunlight. The basis
of light therapy is replacing such lamps with
full-spectrum fluorescent lamps whose light
(referred to as bright light) is more similar to
sunlight. The effect of bright light was postu-
lated to be mediated through the serotonin
system.

Most patients with major depressive disor-
der respond to a night of total sleep depriva-
tion. Because of the relation of this disorder to
PMDD, treatments for major depressive disor-
der may also be effective for PMDD.

Cognitive therapy is based on the view that
behavioral disorders are influenced by negati-
ve or extreme thought patterns, which are so
habitual that they become automatic and are
unnoticed by the individual. Cognitive treat-
ment teaches patients ways of examining
these negative patterns and replacing them
with more adaptive ways of viewing life
events. CBT for PMDD includes anger control,
thought stopping, and reduction of negative
emotions through cognitive restructuring. ™e"

Htay, MD

PHARMACOLOGIC THERAPY

Antidepressants that slow the reuptake of
serotonin are effective for many women with
PMDD. Options include selective serotonin
reuptake inhibitors (SSRIs) such as citalopram
(Cipralex, Essobel) and fluoxetine (Biflox,
Prozac); the serotonin and norepinephrine
reuptake inhibitor (SNRI) venlafaxine

(Effexor), and Duloxetine (Dulsevia); and a
tricyclic antidepressant that has a strong
effect on serotonin, called clomipramine
(Anafranil). Other types of antidepressants,
which target neurotransmitters other than
serotonin, have not proven effective in trea-
ting PMDD. This suggests that serotonin reup-
take inhibitors work in some way independent
of their antidepressant effect — but their mec-
hanism of action in PMDD remains unclear.
These drugs also alleviate symptoms of PMDD
more quickly than depression, which means
that women don't necessarily have to take the
drugs every day. Instead, women can take
them on an intermittent basis, also known as
luteal-phase dosing because it coincides with
the roughly 14-day span that begins just after
ovulation and ends when menstruation starts.
Intermittent dosing is sufficient for treating
irritability or mood, but daily medication may
be necessary to control somatic symptoms
such as fatigue and physical discomfort. If
anxiety or insomnia are the prevailing sym-
ptoms, a clinician may prescribe a benzodia-
zepine, such as alprazolam (Xanax), in additi-
on to an SSRI or SNRI, cumingham ) etal

One of the most common PMDD treat-
ments is progesterone supplementation, but
the studies consistently find no evidence that
a deficiency of this hormone contributes to the
disorder. The hormone therapies that do seem
to work in PMDD act not by countering hormo-
nal abnormalities, but by interrupting aberrant
signaling in the hypothalamic-pituitary-gonad-
al circuit that links brain and ovaries and regu-
lates the reproductive cycle. They are conside-
red as second-line treatments for PMDD. Oral
contraceptives have seldom been studied for
this purpose, and it's not clear if they are
effective. Another option is to inhibit ovulation
with estrogen, which can be delivered via a
skin patch or via a subcutaneous implant.
Doses of estrogen tend to be higher than
those prescribed for hormone therapy during
menopause, but lower than those used for
contraception in childbearing years. If estro-
gen is prescribed, it should be taken along
with a progestogen to reduce risk of uterine
cancer — except for women who have had a
hysterectomy. Gonadotropin-releasing hor-
mone (GnRH) agonists, which are usually pre-
scribed for endometriosis and infertility, sup-
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press the hormonal cycle — and may be hel-
pful for women whose PMDD symptoms have
not responded to other drugs. Examples of
GnRH agonists include buserelin (Suprefact)
and goserelin (Zoladex). But these agents can
induce a menopausal state, triggering hot
flashes and increasing risk of osteoporosis, so
they are often supplemented with estrogen
and a progestogen — which may trigger
PMDD symptoms again in  some
women .Cunningham J, etal

Diuretics are used widely, under the
assumption that many symptoms of PMS are
secondary to fluid retention. Adverse effects
include nausea, dizziness, palpitations, excess
diuresis, and weakness.

Nonsteroidal anti-inflammatory drugs
(NSAIDs) have been used. Adverse effects
include nausea, vomiting, epigastric pain,
gastrointestinal (GI) bleeding, and rash.

NUTRITIONAL SUPPLEMENTATION
AND HERBAL FORMULATIONS

Nutritional supplements often used by
women in self-treatment of PMDD symptoms
include the following:

@ Vitamin B complex

® Calcium with magnesium chloride

® Evening primrose oil

® Kelp

® [ - tyrosine

@ Multivitamin-mineral complex with man-
ganese

@ Vitamin C with bioflavonoids

The use of pyridoxine (vitamin B-6) has
had varying degrees of success, according to
the literature. Calcium supplementation
during the luteal phase has proven beneficial

with regard to bloating, pain, mood, and food
cravings. Administration of magnesium was
helpful for premenstrual emotional and physi-
cal symptoms. Evening primrose oil contains
the essential fatty acid gamma-linolenic acid
and is sold widely as a nutritional supplement.
Use of the oil is based on the premise that
women with PMDD have a deficit of gamma-
linolenic acid. Although clinicians believe the
oil is of little value in treating PMDD, it is used
widely as a nonprescription remedy for breast
tenderness. ™weT ey M0

DIET

Dietary advice constitutes an important
aspect of nonpharmacologic treatment of
PMDD. Reducing caffeine intake may minimize
the potential adverse effects of excess caffei-
ne consumption (eg, nervousness, jitteri-
ness). Restricting sodium intake may reduce
bloating. Some patients are able to avoid
symptoms resembling hypoglycemia by redu-
cing intake of highly refined carbohydrates
and by having 5 or 6 smaller meals during the
day instead of 3 large meals. ™eT "y MP

ACTIVITY

Moderate aerobic exercise improved pre-
menstrual symptoms. Traditionally, aerobic
exercise is recommended, particularly if
depressive or fluid retention symptoms pred-
ominate. From the available scientific data, it
is unclear whether aerobic exercise is more
effective than nonaerobic exercise. The effica-
cy of exercise could be the result of raised
endorphin levels, physiologic changes, psyc-
hological changes, or combinations thereof.

Thwe T Htay, MD
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PE3IOME:

SUMMARY

Uen. VaeHTuduuMpaHe Ha He3aBUCUMMMU
reHEeTUYHW MPOrHOCTUYHWU (PAKTOPU MO OTHO-
LUEHNE Ha NPEXMBAEMOCTTa Npu MaumeHTn
MHOXeCTBeH MuenoMm (MM) 1 3HaYeHNETO UM
B epata Ha HOBUTE TepaneBTUYHM areHTwu.
Marepuan n metoam. Npn 92 HoBOAMArHOC-
TMumMpaHu 60aHM ¢ MM ca n3BbpLueHn dhayo-
pecueHTHa in situ xubpuamsaumsa (FISH)
N/VMNN KOHBEHLMOHANEH LUMTOreHeTUYeH aHa-
nm3. M3nonseaHn ca cneum@uyHn CoHAM 3a
Hal-4yeCcTUTe BWCOKOPUCKOBU TEHETUYHMU
mMapkepn npu MM: dell3, amplq, dellp,
dell7p wn t(4;14). 3a nageHTudvrumMpaHe Ha
NPOrHOCTUYHM (PAKTOPM MO OTHOLUEHWE Ha
obwata (OS) u ceobogHata OT nporpecus
(PFS) npexx1BseMOoCT € n3nosi3BaHa perpecums
Ha KoKC. AHanM3bT Ha MpexuBseMocTTa e
M3BbpPLLEH C MeToaa Ha KannaH-Mawnep u log-
rank Tect. OLueHeHa e MeamaHaTa Ha Npexu-
BSE€MOCT B 3aBMCMMOCT OT HalIM4MeTo Wuan
NMncaTa Ha onpegeneHa Bucokopucosa abe-
pauus 1 Buaa MHAyKUMoHHa Tepanus (bopTte-
30Mnb6-6asnpaHa wMAM  KOHBEHLMOHAMNHA).
Cratuctmyeckata obpaboTka Ha AaHHUTE e
M3BbpWeEHa ¢ nporpama SPSS v21.
Pesyntatn. He3aBMCMMW TMPOrHOCTUYHM
dakTopn no oTHoweHne Ha PFS ca camo
BUCOKUTE HMBA Ha [2-MUKPOrnobynvH w
dellp, ookaTo BMCOKMAT B2-MUKPOrnobynnH,
TpomboumToneHmsTa n dell7p ca He3aBuCKU-
MW NpeankTopu 3a kpatka OS. Cpef reHeTunu-
HUTe Mapkepu dell7p un dellp umaTt Haun-
rofiIMO HEraTMBHO B/IUSIHWE BbPXY MNpPexu-
BSIEMOCTTa, HE3aBMCMMO OT BuMAa Ha npuso-
XeHaTta WHAYKLUMOHHA Tepanus.
3akntodenue. MauneHtuTe € dellp cneasa aa
6baaT cuMTaHM 3a BUCOKOPWUCKOBKM, NoAobHO
Ha naumeHTuTe C dell7p, n MmoraT Aa 6baar
KanHamaaTM 3a Mo-arpecMBHa WMHAYKUMOHHA
Tepanus.

Knro4yoBn AyMM: MHOXECTBEH MUENoM, ,
NPeXMBAEMOCT, HOBU TEpaneBTUYHWN areHTw,
dellp.

Purpose. Identification of genetic markers
as independent prognostic factors for survival
in multiple myeloma patients and assessment
of their significance in the era of novel agents.
Methods. 92 newly-diagnosed multiple
myeloma patients with performed FISH
and/or conventional cytogenetics were evalu-
ated. Specific probes were used for the most
frequent high-risk genetic markers, including
dell3, amplq, dellp, dell7p and t(4;14).
Prognostic factors for progression-free sur-
vival (PFS) and overall survival (OS) were
identified by means of the Cox proportional
hazard model for covariate analysis. Median
survival times were calculated and compared
according to the presence or absence of a
particular high-risk aberration and the type of
induction therapy (bortezomib-based or con-
ventional). Kaplan-Meier curves were plotted
and compared using the log-rank test.
Statistical analyses were performed with the
program SPSS v21. Results. In our analyses
only high B2-microglobulin levels and dellp
were independent prognostic factors for PFS,
while high B2-microglobulin, thrombocytope-
nia and dell7p were independent predictors
of poor OS. Among the high-risk genetic aber-
rations dellp and dell7p had the greatest
negative influence on patients' outcome,
regardless of the induction therapy per-
formed. Conclusion. Patients with dellp
should be considered high-risk, similarly to
patients with dell17p, and may be candidates
for more aggressive induction therapy.

Key words: multiple myeloma, survival,
novel agents, dellp.
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INTRODUCTION

The genomic characteristics of the malig-
nant clone are an important aspect of multiple
myeloma pathogenesis. It is well known that
the disease is associated with certain cytoge-
netic abnormalities, some of which confer
poor prognosis. The detection of these abnor-
malities with fluorescence in situ hybridization
(FISH) can identify a group of patients with
high risk who should be treated differently
compared to those with standard risk.

The purpose of this study is identification of
genetic markers as independent prognostic
factors for survival in multiple myeloma
patients and assessment of their significance
in the era of novel agents.

SUBJECTS AND METHODS

92 newly-diagnosed multiple myeloma
patients with performed FISH and/or conven-
tional cytogenetics were evaluated in this ret-
rostpective study. Informed consent for
genetic testing was obtained from all subjects.
The median age of the patients was 63.6 (39-
85) years. The rest of the patients’ character-
istics are summarized in Table 1.

FISH analysis was performed, using specif-
ic probes for the most frequent multiple
myeloma high-risk genetic markers, including
del13, amplq, dellp, dell7p and t(4;14):
13ql14/13qter; 1p36/1gq21, 17pl13/SE17,
1432 (BA), FGFR3/IGH. In cases convention-
al cytogenetics was used, at least 11
metaphases were analyzed and if a chromo-
somal rearrangement was detected -
between 25 and 50 metaphases.

Prognostic factors for progression-free sur-
vival (PFS) and overall survival (OS) were
identified by means of the Cox proportional
hazard model for covariate analysis. As possi-
ble prognostic factors the following parame-
ters were included in the regression model:
age, B2-microglobulin levels, hemoglobin lev-
els, platelet counts, creatinine, calcium, per-
cent of bone-marrow infiltration, extramedu-
lary disease, plasmablast morphology and
presence or absence of the above mentioned
genomic aberrations. Median survival times
were calculated and compared according to
the presence or absence of a particular high-

risk aberration and the type of induction ther-
apy (bortezomib-based or conventional).
Conventional induction therapy included VAD
regimen in transplant eligible patients and
melphalan-based regimens in those who were
ineligible for ASCT. The following bortezomib-
based regimens used in transplant eligible
patients : Vel/Dex - Bortezomib 1.3 mg/m? iv
or sc D1, D4, D8, D11; Dexamethasone 40 iv
D1-D2, D4-D5, D8-D9, D11-D12 and CyBorD:
Bortezomib 1.3 mg/m? iv or sc D1, D4, D8,
D11, Cyclophosphamide 300 mg/m? iv D1,
D8, D15; Dexamethasone 40mg iv D1-D2,
D4-D5, D8-D9, D11-D12. In transplant ineli-
gible patients VMP regimen was used:
Bortezomib 1.3 mg/m2 iv or sc D1, D4, D8,
D11, D22, D25, D29, D32; Melphalan 9
mg/m? po D1-D4 and Prednisone 60 mg/m2
po D1-D4.

Statistical analyses were performed with
the program SPSS v21. Kaplan-Meier curves
were plotted and compared using the log-rank
test.

RESULTS

The prevalence of high-risk genomic aber-
ations in our patient cohort was as follows:
dell13 in 39 (42.4%) patients; amplq - in 22
(23.9%); dellp and dell7 each in 15
(16.3%), and t(4;14) in 8 (8.7%) patients.

A number of parameters were included in
the regression model as possible prognostic
factors in multiple myeloma patients: age, 2-
microglobulin levels, hemoglobin levels,
platelet counts, creatinine, calcium, percent of
bone-marrow infiltration, extramedulary dis-
ease, plasmablast morphology, and presence
or absence of t(4;14), del17p, del13, amplq,
dellp. In univariate analysis, several parame-
ters were associated with shorter PFS (Table
2). In multivariate analysis only high B2-
microglobulin levels (p=0,035) and dellp
(p=0,000) were independent prognostic fac-
tors for PFS.

The parameters, associated with shorter
OS in univariate analysis were: high B2-
microglobulin, renal dysfunction, anemia,
thrombocytopenia, plasmablast morphology,
presence of dell7p and dellp (Table 3). In
multivariate analysis high B2-microglobulin
(p=0.002), thrombocytopenia (p=0.037) and
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Table 1. Patients’ characteristics

Characteristics Number (n=92) Percent (%)
I. Gender
- male 49 53.3%
- female 43 46.7%

2. Myeloma type

[eG 57 62%

[gA 17 18.5%
Light chain 18 19.6%
3. 1SS stage

| 12 13%,

1 27 29.3%
11 53 57.6%

5. Therapeutic approach

- Eligible for ASCT * 46 50%
- Ineligible for ASCT 46 50%
- Bortezomib-based therapy 53 57.6%
- Conventional therapy 39 42.4%

* Patients were considered ASCT eligible if under 65 years of age and without significant
comorbidity.

Table 2. Parameters associated with PFS on univariate analysis

95% CI

Parameter (PFS) p HR Lower Upper

Bound Bound
B2-microglobulin (< 5,5/> 5,5 mg/L) 0,009 1,05 1,01 1,09
High creatinine levels 0,001 1,00 1,00 1,00
Low hemoglobin levels 0,009 0,98 0,96 0,99
Thrombocytopenia (< 120/> 120 G/L) 0,009 2.99 1,40 6,38
Plasmablast morphology (no/yes) 0,025 0,35 0,17 0,71
dellp (no/yes) 0,004 0,42 0,23 0,76

Bulgarian medicine vol. 6 N° 2/201 6)




dell7p (p=0.006) were independent predic-
tors of poor OS.

Among the high-risk genetic aberrations
dellp and dell7p had the greatest negative
influence on patients' outcome (Table 4).
According to our results dell7p and dellp
were negative prognostic markers regardless
of the induction therapy performed - conven-
tional or bortezomib-based (Table 5).
Patients with these two genomic aberrations
had significantly shorter median PFS both
after induction with conventional therapy and
bortezomib. Median PFS after bortezomib-
based induction was 9 months for patients
with dellp vs. 26 months (p<0.001) for
patients without dellp. In cases with and
without del17p the median PFS was 9 months
vs. 24 months (p=0.017), respectively.
Patients with dellp and 17p had significantly
shorter median survival, compared to patients
without these aberrations, even after induc-
tion with a novel agent: 16 months vs. 79
months for dellp (p=0.014) and 12 month
vs. 79 months for dell7p (p=0.001) (Fig. 1
and Fig. 2).

DISCUSSION

In the studies by Marzin et al. (5) n Chang
et al. (2,3) dellp21 was detected by FISH in
18-24% of the analyzed multiple myeloma
patients. By using FISH and conventional cto-
genetics in our patient cohort the percent of
patients with dellp abnormality was close to
that reported in the scientific literature -
16.3%. Deletions in region 1p21 were detect-
ed in 3 of 15 patients and dellp36 - in 6/15
patients. In the other 6 cases other regions of
the short arm of chromosome 1 were deleted.
It is suggested that dellp leads to hemyzygo-
cy of at least one tumor suppressor gene.
Such has been localized in the locus 1p36
(p73), which was the most frequently deleted
in our patients. Still its role in the patogenesis
of MM has not been confirmed (8).

Dell17p is an adverse prognostic factor in
MM which is included in the risk stratification
models (4,6) and retains its significance even

after treatment with novel agents (1).
Presence of this aberration predicts short sur-
vival and such patients are candidates for clin-
ical trials (6).

Dellp is another known negative prognos-
tic factor in multiple myeloma. In their studies
Chang et al. identify dellp as an independent
risk factor for PFS (P = 0.01) and OS (P =
0.04 (2). Patients with 1p21 deletions treated
with high-dose chemotherapy had significant-
ly shorter progression-free survival (PFS;
median 14.2 vs 25.4 months, P<0.001) and
overall survival (OS; median 39.4 vs 82.3
months, P=0.001) than those without such
deletions. In multivariate analysis, dellp21
was an independent poor prognostic factor
associated with disease progression in MM
(3). In another repot by Qazilbash et al. dellp
was associated with a significantly shorter
remission and survival in patients undergoing
high-dose therapy and a single autologous
transplant (7). However there are few data in
the literature concerning the outcome of
myelma patients with this abnormality, treat-
ed with bortezomib-based induction therapy.

According to our results dellp and dell7p
also appear to be the two strongest negative
prognostic factors for PFS n OS. Bortezomib-
based induction did not improve survival in
patients with these cytogenetic abnormalities.

CONCLUSIONS

Regardless of the relatively small humber
of analyzed patients, our results lead us to the
following conclusions:

® dellp is an independent negative prog-
nostic factor for PFS and is associated with
significantly shorter median survival in multi-
ple myeloma patients.

® bortezomib - based therapy did not
improve outcome in our patient cohort with
dellp.

@ patients with dellp should be considered
high-risk, similarly to patients with dell7p,
and may be candidates for more aggressive
induction therapy.
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Table 3. Parameters associated with OS on univariate analysis

95% CI
Parameter (OS) p HR Lower Upper
Bound Bound
[2-microglobulin (< 5,5/> 5,5 mg/L) 0,008 0,43 0.23 0,80
High creatinine levels 0,001 1,00 1,00 1,00
Low hemoglobin levels 0,003 0,97 0,96 0,99
Thrombocytopenia (< 120/> 120 G/L) 0,000 5,77 2,58 12,90
Plasmablast morphology (no/yes) 0,004 0,35 0,17 0,72
dell7p (no/yes) 0,000 0,31 0,16 0,59
dellp (no/yes) 0,001 0,32 0.15 0,64

Table 4. Survival of multiple myeloma patients according to the presence or absen-
ce of high-risk genetic aberrations

Median 95% (1 Median 95% (1
Aberration | Survival | Lower | Upper p PFS Lower | Upper p
(months) | Bound | Bound (months) | Bound | Bound
No dell3 32,0 24,9 39,1 0,917 18,0 12,6 23,4 0,434
dell3 43,0 28.4 57,6 14,0 5.1 22,9
No dell7p 43,0 30,3 53,7 | <0,001 20,0 13,2 26,7 0,003
dell7p 12,0 8,2 15,8 9,0 43 13,6
No dellp 43,0 31,9 54,1 0,001 20,0 16,2 23,8 <0,001
dellp 12,0 0,0 28,2 8,0 2,5 13.5
No amplq 40,0 27,5 52,5 0.165 19,0 14.8 23,2 0,260
amplq 32,0 19,3 447 11,0 8.4 13,6
No t(4;14) 40,0 26,8 53,2 0.854 18,0 11,6 244 0,677
t(4;14) 20,0 11,9 28,1 10,0 7.9 12,0
Overall 32,0 29,8 50,2 18,0 11,4 24,6
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Table 5. Survival of patients with and without dellp and dell7p according to the
induction therapy performed

Median 95% Cl MS 95% C1I P
Therapy Aberration PFS Lower | Upper (months) | Lower | Lower
(months) | Bound | Bound Bound | Bound
Comventional €11 4,0 2,8 52 | 0,005 6,0 0,0 14,3 | 0,053
¥ No dellp 16.0 6.0 25,9 32,0 24,7 39,3
_ dellp 9,0 5.5 12,5 < 16,0 0.0 37,6 | 0,014
Bortezomib e 26,0 17,7 | 343 | 0.001 590 373 | 120,7
c ol | dell7p 8,0 0,0 183 | 0,103 | 12,0 43 19,7 | 0,033
onventional o del17p | 13,0 10,5 15,5 32,0 26,1 37,9
Bortesomit, del7p 9.0 7,7 10,3 | 0,017 | 12,0 5.1 18,9 | 0,001
oresomid "No dell7p | 24,0 132 | 34,8 79,0 54| 152.6
Survival Functions
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Fig. 1. OS according to the presence or absence of dellp in patients treated with
bortezomib-based induction (p=0.014)
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Fig. 2. OS according to the presence or absence of del17p in patients treated with
bortezomib-based induction (p=0.001)
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PE3IOME:

ABSTRACT

Llen: [lpoyyBaHe Ha B3aMMOBPbL3KUTE
MeXZay eKCrpecusiTa Ha MOJIeKyInTe C OTHO-
LUEHWE KbM KJIeETbYHATa MUrpaums u aktmea-
UMs NpU XpOHWYHA NMMOUUTHA NEBKEMUS
(xJu).

MaTtepuan wu Meroamu: l3cneasaHn ca
HmMBaTa Ha CD40, CD80, CD86, TACI, CCR7
BbpXxy B-knetkute n CD28, CCR7 Bbpxy T-
KneTkute npu 98 HenekyBaHW NaUMEHTU C
XN (ctaguvpann cnopen cragupaiiarta cuc-
TeMa Ha Rai pa3snpegeneHn B 3 PUCKOBU
rpynu).

Aim: To investigate relationships between
molecules supporting cell migration and acti-
vation in chronic lymphocytic leukemia (CLL).

Materials and Methods: The levels of
CD40, CD80, CD86, TACI, CCR7 on B-cells,
and CD28, CCR7 on T-cells, was investigated
in 98 untreated CLL-patients (staged accord-
ing to Rai Staging System and stratified into 3
risk groups).

Results: The results showed increased
levels of CD40 (P < 0.001), CD86 (P = 0.029)
and CCR7 (P < 0.001); decreased expression
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Pe3yntatn: Pe3yntatute nokassaTt nosu-
leHn HuBa Ha CD40 (P < 0.001), CD86 (P =
0.029) n CCR7 (P < 0.001); noHmxeHa ekc-
npecnst Ha CD80 (P < 0.001) n TACI (P =
0.003) Bbpxy B-knetkute. BbB BCUYKM pUC-
KOBW rpynn ce YCTaHOBSIBA MOSIOXUTENHA
kopenauns mexay CD80 1 CD86 (P < 0.001),
KakTo n mexay CD80 c CD40 (P = 0.020),
TACI (P = 0.024) n CCR7+ B-knetku (P =
0.015). B obwiaTa rpyna naumeHTu ce yCTaHo-
BsiBA Bpb3ka Mexay CD28+ T-knetkn u
CCR7+ T-knetkn (P = 0.002; rho = + 0.401),
B YaCTHOCT B rpynara ¢ HUCbK (P < 0.001; rho
= + 0.688) n wnHTepmeamepeH puck (P <
0.001; rho = + 0.712). Ekcnpecusa Ha CD80
Hag 20% ce ycraHoBsiBa npu 17 nauueHTa,
KaTo npu TAX Kopenaumsita mexay CD80 u
TACI ce ycunsa (P < 0.001; rho = + 0.785).
3HauMMO MOBULUEHME Ha TasuW Bpb3ka ce
HamMpa cblwo u npu naumeHtn ¢ TACI Hag
60% (n = 22; P = 0.004; rho = +0.602).

3aknro4yeHme: EKCnpecnMoHHUTe HMBa Ha
B-KneTbyHMTE KOCTUMYNATOPHU MONEKysn
BKJIIOYEHW B MPOYYBaHETO, NOKa3BaT NoBuLe-
Ha akTuBauus n gecdununt Ha de novo ekcnpe-
cva Ha CD80 npu 60WMHCTBOTO NALMEHTW.
Hannuneto Ha XJUT-naumeHT C aKTMBMpPaH
aHTUreHeH npodwn, npeanonara pasnnyeH
KIMHWYEH X0 Ha 3abonsBaHeTo.

KnrouyoBu ayMm: XpoHWYHA NMM@OLMTHA
neskemuns; CCR7; TACI; CD80; CD86; CD28

of CD80 (P < 0.001) and TACI (P = 0.003) on
B-cells. A positive correlation between CD80
and CD86 (P < 0.001) was found, and being
observed in all risk groups, also between
CD80 with CD40 (P = 0.020), TACI (P =
0.024) and CCR7+ B-cells (P = 0.015). The
relationship between CD28+ T-cells and
CCR7+ T-cells was found in the total group of
patients (P = 0.002; rho = + 0.401), and par-
ticularly in low (P < 0.001; rho = + 0.688)
and intermediate risk groups (P < 0.001; rho
= + 0.712). Expression of CD80 > 20% was
found in 17 patients, where the correlation
between CD80 and TACI increased (P <
0.001; rho = + 0.785). Significant increase of
this relationship was also found in patients
with TACI > 60% (n = 22; P = 0.004; rho =
+0.602).

Conclusion: Expression levels of B-cell
costimulatory molecules, included in this
study, show increased activation and deficient
de novo expression of CD80 in the majority of
patients. The presence of CLL-patients with an
activated antigen profile, suggests different
clinical course of the disease.

Keywords: chronic lymphocitic leukemia;
CCR7; TACI; CD80; CD86; CD28

INTRODUCTION

Chronic lymphocytic leukemia (CLL) is a
disease with high variability in its clinical
manifestation and course. It was considered
an indolent, antigen inexperienced disease of
slowly accumulating cells, but researchers
now accept that CLL-cells are proliferative
[12], antigen experienced cells. The survival,
and proliferation of CLL-cells is mediated by
exposure to chemokines, cytokines, antigenic
stimulation and intercellular contacts [10].
Chemokines CCL19 and CCL21 regulate the
recruitment of lymphocytes into the T-cell
zone areas of the secondary lymphoid tissues
through ligation to their corresponding recep-
tor CCR7 [15]. CLL-cells express high levels of
CCR7 (CD197) [16, 3], which are higher in

patients with prominent lymphadenopathy
[16, 19]. T-cells are important for B-cell acti-
vation and proliferation [6, 1]. The basic mole-
cules for interaction between the B- and T-
cells are the costimulatory molecules CD80
and CD86, expressed on the B-cells. CD80
and CD86, which are attributed to B7-molecu-
les, play different roles in immune modulation
depending on the ligand to which they con-
nect themselves - CD28 or CD152, on the sur-
face of the T-cell. The connection with CD28
conducts costimulatory signals leading to acti-
vation, differentiation and an effective cellular
and humoral immune response. The connecti-
on with CD80 with CD152 has a stronger affi-
nity than the connection of CD86 with CD152,
while CD28 connects CD86 more effectively
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than CD80. The cells at rest express lower
levels of CD86 [9]. Unlike normal B-lympho-
cytes, CLL-cells are weak antigen-presenting
cells due to the reduced expression of costi-
mulatory molecules which leads to a defect in
the formation of immunological synapse with
the T-cells [10, 5]. CD267 (TACI
Transmembrane Activator Calcium modulator
and cyclophilin ligand Interactor) is receptor of
BAFF (B-cell-Activating Factor) and APRIL (A
Proliferation-Inducing Ligand), contributing to
the differentiation and survival of B-cells).
CLL-patients exhibited variable TACI expressi-
on, with the majority of cases displaying low
TACI. CLL-cells with high TACI expression
displayed a better survival capacity in vitro,
when cultured with BAFF and/or APRIL [11].
The aim of the present study is to examine
expression levels of the chemokine receptor
CCR7 on the B- and T-lymphocytes in parallel
with the expression of TACI, the costimulatory

molecules CD40, CD80, CD86 on the B-cells
and the T-cell expression of ligand CD28, and
also to establish their correlations in patients
with CLL and in the low, intermediate and high
risk subgroups.

MATERIALS AND METHODS

Patients

Ninety-eight previously untreated patients
with CLL (54 men and 44 women) were inclu-
ded in the study. The median age of patients
was 66.7 years, ranging from 37 to 84
years.The patients were staged according to
Rai Staging System and divided into 3 subg-
roups: low (Rai 0), intermediate (Rai I / II)
and high risk (Rai III / IV) (Table 1). The
control group of 17 age-matched healthy
volunteers was also included, consisting of 11
male and 6 female subjects with a median age
of 63 years (range: 39-78 years). Complete

Table 1. Clinical features of the CLL-patients (n = 98)

Gender (M% / F%)

Age years (median P10 - P90)

54.(55.1%) /44 (44.9%)

66.7 (52.2 — 78.4)

Stage to Rai staging  Rai0  poiy  Rail Railll Rai IV
system
. 31 18 18 15 16
Patients number (%)
(31.63) (18.37) (18.37) (15.31) (16.33)
Distribution by risk ~ Rai (
Patients number (%) 31 R LT VLA 0
(31.63)) 36 (36.73) 31(31.63)
WBC [G/1] 34.49 (142 - 167.9)
Ly [G/] 27.1 (8.6 — 143.44)
CD19+ |G/] 21.33 (5.6 - 129.4)
HGB x [g/d]] 13.9 (10.2 - 15.6)
PLT [G/l] 200.5 (101.3 —295.2)
STK1 [U/] 2.8 (0.0 — 74.9)

The values are presented as median (P10 - P90), WBC - leukocytes, Ly - lymphocytes,
HGB - haemoglobin, PLT - platelets, sTK1 - serum thymidine kinase-1.
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blood count, detection of levels on serum thy-
midine kinase-1 (sTK-1) (Thymidine kinase
REA KIT; Beckman Coulter) (Table 1) and
immunophenotyping were performed in all
cases. Diagnosis was based on the criteria of
WHO  Classification of Tumours  of
Haematopoietic and Lymphoid Tissues, Fourth
Edition [13]. The study was approved by the
local ethics committee and written informed
consent was obtained from all subjects, in
accordance with the Declaration of Helsinki.

Immunophenotyping,
antibodies and analysis

Flow cytometric analysis was performed on
peripheral blood in K2EDTA, diluted to appro-
ximately 1 x 10° lymphocytes/ml with FACS
Wash Buffer (BD Biosciences, San Jose, CA,
USA). For each tube 50 Ol from the sample
were incubated with 50101 of each fluorochro-
me-conjugated monoclonal antibody for 30
minutes in the dark at room temperature (20°
to 25°C), followed by 10 minutes lysing with
FACS Lysing Solution (BD Biosciences, San
Jose, CA, USA) and washing. Cell samples
were analyzed by six-colour flow cytometry
(FACSCanto II, BD Biosciences, San Jose, CA,
USA) using the FACSDiva 6.0 software (BD).
At least 50000 events were acquired. The
diagnostic phenotyping panel of monoclonal
antibodies included: CD19, CD20, CDZ22,
CD79b, CD5, CD23, FMC-7, CD200, CD3,
CD4, CDS8, CD16+56, O and O light chains
(BD Biosciences, San Jose, CA, USA). The
panel investigating activation receptors inclu-
ded: CD28 PerCP-Cy5.5; Clone: L293 (BD
Biosciences), C40 APC; Clone: 5C3
(eBioscience), CD80 PE-Cy7; Clone: L307.4
(BD Pharmingen), CD86 PerCP-Cy5.5; Clone:
2331 (FUN-1) (BD Pharmingen), CD197 FITC;
Clone: 150503 (BD Pharmingen), CD267 PE;
Clone: 1A1-K21-M22 (BD Pharmingen). The
flow cytometry results were presented as fol-
lows: CD19+ cells were presented as a per-
centage of lymphocytes, as well as an absolu-
te count; in regard to other antigens percen-
tages of positive cells out of CD19+ B-cells
and/or out of CD3+ T-cells, were recorded.

Statistical analysis.
Statistical analysis was carried out using
the SPSS 21.0 software package (SPSS Inc.,

Chicago, Illinois, USA). Continuous data para-
meters were analyzed for normality using the
W-Shapiro-Wilk test; data were presented as
median and (P10 - P90), because most of the
variables had nonsymetric (non-Gaussian)
distribution. Nonparametric tests of U-Mann-
Whitney and Kruskal-Wallis (for continuous
variables) were used. Spearman’s rank corre-
lation (rho) was used to measure the relation-
ship between variables. Groups were assu-
med to differ significantly when the P value
was less than 0.05 and highly significant when
the P value was less than 0.001.

RESULTS

Median (P10 - P90) expression levels of the
activation markers included in the study are
listed in Table 2. The levels of all studied mem-
brane receptors on B-cells of patients with CLL
show statistically significant differences com-
pared to healthy subjects. The expression of
CD40 (P < 0.001), CD86 (P = 0.029) and
CD197 (P < 0,001) is significantly increased,
while the levels of CD80 (P < 0.001) and
CD267 (P = 0.003) are decreased. No signifi-
cant differences in the expression of CD28 and
CD197 on T-lymphocytes were found between
leukaemia patient samples and the control
group. In the comparison of the levels of all
studied receptors, no significant differences
were found between the three risk groups
(Table 2).

The chemokine receptor CD197 expressed
from malignant cells showed positive correla-
tions with the total count of WBC (P < 0.001),
lymphocytes (P < 0.001) and monoclonal B-
cells (P < 0.001) in the general group of pati-
ents with CLL, and in all three subgroups
(Table 3).

The receptors included in the study show
correlations of variable strength between
themselves in the general group of patients
with CLL (Table 4).

Expression levels of CD40 showed positive
correlation with the levels of CD80 (P =
0.020) and CD197 (P = 0.032) expressing B-
cells. The correlations of CD80 with CD86 (P <
0.001), CD267 (P = 0.024) and CD197+ B-
cells (P = 0.015) are positive. The percentage
of the T-cells expressing CD28 showed direct
correlation with the levels of the chemokine
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Table 2. Comparisons of expression levels of parameters on B- and T-lymphocytes

and P value

Controls CLL P Rai 0 Rail/I Railll/IV P
(n=17) m=98) value (n=231) (n =36) (n=31) Valu
e
B-cells
CD40+ 95,1 (86.0— 99.7(92.0—-| < |995091.7— 99,6 (92.9—- 99,8 (82.9—| NS
[%o] 99.3) 99.9) 0.001 99.9) 99.9) 100)
CD80+ 27.3(17.9- 6.65(0.72—-| < 7.3(0.6 - 8.6 (1.5 51(04- | NS
[%] 43.4) 49.8) 0.001 37.7) 61.0) 56.4)
CDSe6+ 9.5(223~- 188(25- (0.029| 195(24- 208(24—- 155(1.9—- | NS
[%o] 19.0) 54.1) 55.7) 56.2) 47.2)
CDI197+  29.6(1.2— 995(92.1—| < [99.1(89.0—- 99.5(91.2—- 99.6 (86.4—| NS
[%] 60.5) 99.9) 0.001 99.8) 99.8) 100)
CD267+ 41.6(27.1 - 12.0(0.75—-10.003| 5.3(04—- 11.6(1.6—- 249(0.0- | NS
[%] 59.9) 81.2) 77.0) 81.0) 74.0)
T-cells
CD28+  69.0 (423 - 60.4(253—-| NS [67.7(24.7— 60.4(41.1 — 58.9 (20.1 —| NS
[%o] 88.0) 86.1) 89.2) 83.2) 86.8)
CD197+ 57.0(23.6— 46.2(244—| NS [48.5(27.7—- 41.9(25.0—- 483 (15.9—| NS
[%o] 66.9) 70.2) 72.2) 63.5) 79.3)
Median (P10 — P90)

receptor CD197 on T-cells (P = 0.002) and
inverse correlation with its expression on B-
lymphocytes (P = 0.043). The established
correlation between the two costimulatory
molecules CD80 and CD86 in malignant popu-
lation was observed in all three risk subgroups
(Rai 0: P =0.032; Rai I /II: P =0.011; Rai
III / IV: P = 0.002), while the correlation bet-
ween the CD80 and CD267 positive B-cells
was observed only in low risk group patients
(P =0.010). The CD86+ B-cells correlate with
the levels of CD267+ B-cells (P = 0.042) and
with concentration of the proliferation marker
sTK1 (P = 0.018) in the intermediate risk
group. The correlation between the chemoki-
ne receptor CD197 on T-cells with CD28+ T-
cells was observed in the patients from the

low and intermediate risk groups (Rai 0: P <
0.001; Rai I/ II: P < 0.001) (Table 5).
Despite the strongly decreased median
expression of CD80 and CD267 on the monoc-
lonal B-cell population, in some of the patients
the two receptors have increased levels com-
pared to the levels observed in healthy sub-
jects. Expression of CD80 higher than 20%
was found in 17 patients, equally distributed
within the risk subgroups (low risk: n = 6;
intermediate risk: n = 5; high risk: n = 6),
with the correlative dependency between
CD80 and CD267 increasing significantly in
these subjects (P < 0.001; rho = +0.785).
Expression of CD267 higher than 60% was
found in 22 patients, with 50% of them being
in the Rai IV stage (low risk: n = 6; interme-
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diate risk: n = 5; high risk: n = 11), with the
correlative dependency between CD80 and
CD267 being significantly increased in these
patients too (P = 0.004; rho = +0.602).

DISCUSSION

Interaction of monoclonal B-cells with T-cells
is a stimulus for activation and proliferation [6].
In patients with CLL, T-cells are a significant
fraction of lymphoid infiltration located around
and within proliferation centres [14]. The che-
mokine receptor CCR7, whose main role is lym-
phocyte homing to secondary lymphoid tissues,
shows significantly increased levels on malig-
nant B-lymphocytes compared to the control
group, while the expression on T-cells is without
statistically significant differences which sug-
gests that T-cell migration in CLL is not amplified
by this mechanism. The correlations between
expression of CD197 on the B- and T-lympho-
cytes with expression of CD28 as well as betwe-
en the expression of CD197 and CD40 on the B-
cells probably reflect the influence of CCR7 on
costimulatory signals conducted through the
pathways CD40 - CD40L and CD80/CD86 -
CD28, increasing cell migration and homing.
After the activation of the B-cell receptor, CD40
is a key regulator of the B- and T-cell interacti-
ons, it is stimulated by T-cells expressing CD40L
[8], located together with CLL-cells in the proli-
feration centres in secondary lymphoid tissues.

The receptor CD40, constitutionally expressed
by B-cells, is registered in increased levels on
monoclonal lymphocytes. CLL-cells in cases of in
vitro activation CD40 enter the cell cycle [4] and
avoid apoptosis [7, 17]. The CD40 - CD40L con-
nection leads to activation of Nuclear factor -
OB (NFB), and increased expression of the
costimulatory molecules CD80 and CD86 on B-
lymphocytes. The connection of CD80 / CD86
with CD28 expressed by T-cells is a costimula-
tory signal leading to activation, differentiation
and an effective cellular and humoral immune
response. The resting cells express lower levels
of CD86, activation through CD40 leads to
increased expression of CD86 and de novo
expression of CD80 [9]. The established pheno-
typic profile of the studied receptors in periphe-
ral blood shows increased activation of leukemic
cells. Increased levels of CD40 and the receptor
CD86, connecting CD28 more effectively than
CD80 [9], as well as the positive correlation bet-
ween CD80 and CD86 are evidence pointing to
that. Lower expression of CD80 on B-cells found
in this study suggests impaired signalling path-
ways in the leukemic cells leading to decreased
capacity of de novo expression of CD80 in a
large portion of the patients. In the cases of
patients with increased expression levels the
signalling pathway for activation of CD80 is pro-
bably preserved or compensated by the increa-
sed signal of the CD40 - CD40L connection. The

Table 3. Correlations between CD197+ B-cells [%] and leukocytes

CLL Rai 0 Rai I /11 Rai III / IV

(n = 98) (n=31) (n = 36) (n=31)

P < 0.001 P =0.003 P=10.039 P =0.003
WBC

(rhol "Il]+  (rholll + (rhol I[ 1[I+ (rho |1+
[GA] _

0.452) 0.515) 0.346) 0.537)

P < 0.001 P =0.003 P =0.020 P =0.003
L '

Y (rhoD OO0+ (rthoOCO OO0+ (rhoOOO O+ (rthoOC OO+

G/
bl 0.462) 0.515) 0.385) 0.547)

P < 0.001 P =10.002 P=0.016 P =0.002
CD19+

(rtholl IO+ (rholl I+ (rholJJ[ 1+ (rhol | O+
|G|

0.478) 0.530) 0.400) 0.552)
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Table 4. Correlations between laboratory parameters on B- and T-cells in CLL pati-

ents (n = 98)
CD80+ CD86+ CD197+ CD267+ CD28+ CD197+
B-cells [%] B-cells [%] B-cells [%] B-cells [%]| T-cells [%] T-cells [%]
CD40+ P =10.020 P =10.032
B-cells (rho! [1+ NS (rho! I+ NS NS NS
[%] 0.311) 0.277)
CD80+ P < 0.001 P=0.015 P =0.024
B-cells (rhoOO OO+ (rhoOOOO+ (rhoOOOO+ NS NS
[%] 0.513) 0.313) 0.217)
CD197+ P =10.043
B-cells NS (rtholJ[J[1C- NS
[%] 0.272)
CD28+ P =10.002
T-cells (rthoOOC T+
[%o] 0.401)

Table 5. Correlations between investigated molecules on B- and T-cells in CLL risk

groups
Parameter Rai 0 Rai I /11 Rai ITI/ 1V
CDS80+ CD86+: P =0.032 CD86+: P = 0.011 7
CD86+: P = 0.002
B-cells (rhoO0 000+ 0.415) (rho 1 71" 71+ 0.446)
(rho! I+ 0.568)
[%0] CD267+: P =0.010
(rhol 1+ 0.488)
CD8o6+ CD267+: P =0.042
B-cells - (rhol LI L1+ 0.356)
[%] STK1: P = 0.018 )
(rho 110 T+ 0.428)
CD28+
CD197+ T-cells: P < 0.001 CD197+ T-cells P < 0.001
T-cells -
(rho” 111+ 0.688) (rtho O 0+ 0.712)
[%o]

Bulgarian medicine vol. 6 N° 2/201 6)




established correlation between the expressions
of CD40 and CD80 gives a reason for this hypot-
hesis. The mechanisms of the B- and T-cell dys-
function are not completely understood. The
expression of the studied surface active molecu-
les and observed correlations in the risk subgro-
ups suggest various degrees of deregulation in
the two main lymphocytic populations over the
course of the disease. The costimulating recep-
tor CD86 shows correlation with sTK1 registe-
ring proliferation activity and TACI in the inter-
mediate risk group of patients, probably due to
activation under the influence of the factors
acting in the specific microenvironment. Studies
on the levels of TACI on CLL-cells have establis-
hed the significantly lower expression registered
in this study too, and also the presence of inver-
se correlation between the levels of this mole-
cule, the Rai stage and leukocyte count [11, 2].
The present study did not find correlations bet-
ween the TACI levels and adverse clinical fac-
tors. The correlation between CD267 and CD80
is strong when there is increased expression of

CD80 or CD267. TACI connects with two ligands
- BAFF and APRIL, which transmit stimuli which
play a major role in the survival of normal B-
cells. CLL-cells with high expression of TACI in
co-culture with BAFF and/or APRIL show a bet-
ter survival capacity [11], moreover, the BAFF -
TACI connection stimulates B10 activity in pati-
ents with progressive CLL and healthy subjects,
while in the context of malignant disease, IL-10
production is a significant contributor to immu-
nosuppression. [18]

CONCLUSION

The observed levels of the costimulatory
receptors CD40, CD80, CD86 in peripheral
blood show increased activation and probably
impaired signals for de novo expression of CD80
in the majority of CLL-patients, while the corre-
lations in high expression levels of TACI and
CD80 suggest the presence of a group of pati-
ents with an activated antigen profile and pro-
bably a different clinical course of the disease.
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PE3IOME:

ABSTRACT

ApPruHUH-Ba30MNpPeCUHbT N HEroBUAT dpar-
MeHT (AVP 4-9) yuyacTBaT B peanusmMpaHeTo
Ha HAKOW MO3bYHM YHKUMK. Te yrnpaxHaBaT
cneundnyHMTe cM edekTM npean BCUYKO
BbpXY MpouecuTe Ha 3ay4yaBaHe W 3anameTs-
BaHe. Llen Ha ToBa nNpoy4BaHe e u3cneasaHe
edekTute Ha ¢parmeHTa AVP (4-9) Bbpxy
NPOCTPaHCTBEHOTO OpMEHTUPaHe BbB BOAEH
NAabUpUHT Ha NIbXOBE C fle3nn Ha npedpoH-
TasHaTa Mo3b4yHa Kopa. Lect rpynu xumBoT-
HW 65xa 13non3saHu — 3 C anmnem 1esnm n
3 ¢ ne3uun. MNpunaraHn ca 2 no3n Ha dpar-
MeHTa AVP (4-9) . lony4deHuTe pesyntatu
nokasBar, Ye (anlimBo ONepupaHnNTE XMUBOT-
HW 3ayyaBaT 3ajayata M S 3anaMmeTsBar.
MbxoBeTe ¢ danmemn N1e3NN U TPETUPAHU C
AVP (4-9) nokassatT nopobpsiBaw, edekt
BbpXy 0byuyeHneTo u nameTtrta. lNnbxoseTe C

Arginine-vasopressin fragment (AVP 4-9) is
involved in some brain functions. It exerts its
specific effects on avoidance behavior as well.
The aim was to study the effects of AVP (4-9)
on spatial orientation in rats with lesion of
prefrontal cortex in Morris water maze. Six
groups of animals were used: 3 with sham
lesion and 3 with real lesion. Two doses of AVP
(4-9) were used respectively. The obtained
results shows, that the sham rats learned the
task during learning session and keep it on
memory retention test. Rats with sham lesion,
treated with AVP (4-9) in two doses showed
the improving effect of AVP (4-9) on learning
and memory tests. The animals with lesion in
prefrontal cortex had impaired learning and
memory. AVP (4-9) improved the spatial ori-
entation in rats with lesion. All this data per-
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ne3nn Ha npedpoHTanHaTa MO3byHa Kopa
nokassaT yBpeAeHa CrocobHOCT 3a 3ay4yaBa-
He W 3anameTaBaHe. XXMBOTHUTE C ne3uu,
TpetTnpanu ¢ AVP (4-9) cbLyo nokaseaT noa-
obpsiBawy edekT Bbpxy obyyeHneTo u 3ana-
METSBaHETO, Makap W no-cnabo m3paseH.
Mony4yeHnTe [aHHW MNO3BONASBAT 3aKtoue-
HWEeTOo, Ye npedpoHTasHaTa Mo3b4YHa Kopa e
CTPYKTYpa, BaXHa 3a peanusmpaHe Ha npo-
uecute Ha obydeHne u 3anametsBaHe. AVP
nnn HerosusaTt gparmeHt AVP (4-9) urpasat
KNH0YOBa pons B To3n npouec. EdpukacHoctTa
Ha Ba3oMNpecuMHoBUTE (parMeHTn Moxe Aa
6bae nonesHa npu TpeTupaHe B KIWMHWYHU
YCIOBUS HA KOTHUTUBHU AeduumTi, Ob/Ka-
WY ce Ha nosnusiBaHe Ha obnactun, THACHO
CBbp3aHW C XunokaMmnasHata (pyHKUmMS.

KnrouoBu aymu: dparMeHT Ha aprHWUH-
BA30MpecuH, BoAeH NabupuHT Ha Mopwuc,
ne3uun Ha npedpoHTanHa Kopa

mitted the conclusion, that pre-frontal cortex
is the brain structure important for learning
and memory functions and AVP or its frag-
ment AVP (4-9) play a pivotal role in it. The
efficacy of vasopressin like fragments may
especially be useful in individuals with cogni-
tive deficits due to those areas which are
closely associated with hippocampal function-

ing.

Key words: Arginine-vasopressin frag-
ment, Morris water maze, prefrontal cortex
lesion

INTRODUCTION

Arginine-vasopressin (AVP) is a non-peptide
hormone which mediates both peripheral and
central functions. Several studies, mainly per-
formed with rats in aversively motivated tasks
suggest that AVP and related peptides affect
learning and memory processes (7). It is assu-
med that vasopressin in the brain is broken
down into shorter fragments which exert their
specific behavioral effects as evidence by mar-
ked influence on avoidance behavior (13). In
addition, AVP (4-9) fragment reduced the
latency to press a lever to obtain food and dec-
reased the number of trials to attain maximum
performance, particularly when the conditioned
stimulus was of long duration. Also in a number
of studies in patients with cognitive impair-
ments (12, 17) which beneficial effects on
short-term memory for words, numbers and
spatial orientation of arginine-vasopressin have
been shown. It is assumed that the nature and
the location of the cognitive impairment in
combination with the tasks used to determine
the way vasopressin influences the performan-
ce are important.

The psychopathology of human studies
which reported positively on vasopressin effects
indicated that the prefrontal cortex is involved.

The ventromedial prefrontal cortex is part of
two parallel limbo-thalamic pathways pivotal
for memory and recognition (1).

Prefrontal cortex (PFC) lesions in rats made
a deficits in temporal ordering of events, expre-
ssed in cognitive behavioral tasks as delayed
response, delayed alteration and delayed matc-
hing to sample tasks and spatial orientation in
the Morris maze (2). Besides these common
behaviors, species-typical behaviors, which
require a high degree of temporal organization,
are also known to be affected as a result of PFC
damaged (18).

Broersen et al (3) found that the lesions of
the median prefrontal cortex (mPFC) disturb
performance in a variety of delay tasks, which
suggests that the mPFC supports short-term
memory processes. Functions of ventro-medi-
an prefrontal cortex are closely associated with
those ascribed to the hippocampus and amyg-
dale which is probably due to connections bet-
ween those structures and the infra- and pre-
limbic area (11).

Therefore, in the present study the efficacy
of a vasopressin fragment AVP(4-9) was studi-
ed by lesioning the pre- and infra-limbic area
which resulted in an impaired performance in a
spatial orientation task.
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MATERIAL AND METHODS

1. Animals

Forty five male Wistar rats (TNO, Zeist, The
Netherlands), weighing 190-210 g at the time
of lesion the prefrontal pre/infralimbic area
(PFC IL and PL) were used. The animals were
randomly divided into 6 groups. The animals
were housed in groups of 2-3 in Macrolon cages
at temperature (21 £1° C) and light-controlled
room with reversed day/night cycle (red light
was switched on at 08.00 h and switched off at
20.00 h). Food and tap water were available ad
libitum. The groups were as follows:

SO - sham lesion (N = 6) treated subcuta-
neously (s. c¢.) with saline in a volume of
0.1ml/100g body weight. For all behavioral
tasks the animals received a single injection
prior to every block of trials in case of the Morris
maze prior to every observation of the other
tasks.

S1 - sham lesion animals were treated 30
min before each observation with AVP (4-9)
with a dose of 0.1mg/kg sc, N = 8.

S2 - sham lesion animals were treated befo-
re each observation with AVP (4-9) with a dose
of 0.01mg/kg sc, N = 7.

LO - lesion animals were treated with saline
(in the same volume and same manner as the
experimental group), N = 7.

L1 - lesion animals were treated 30 min
before each observation with AVP (4-9) at a
dose of 0.1mg/kg sc, N = 8.

L2 - lesion animals were treated 30 min
before each observation with AVP (4-9) at a
dose of 0.01 mg/kg N = 8.

To avoid any stress due to the transportation
or any other changes in environmental circum-
stances all behavioral experiments were carried
out in a room adjacent to the experimental set
up at least 24 hours prior to the experiment
and took place between 10.00 and 15.00 h.

2. Surgery

The rats were anaesthetized with a subcu-
taneous injection of Hypnorm (0.05 ml/100qg)
(Duphar, Weesp, The Netherlands) containing
flunisone (10mg/ml) and fentanyl citrate (0.2
mg/ml). After placement in the stereotactor the
skull was exposed and small holes were drilled
bilaterally for the placement of the silver elect-
rodes. Through a current of 0.2 mA for a dura-

tion of 20 sec using a Radio Frequency Lesion
Maker (Phillips, The Netherlands) lesions were
made. After lesion the animals were allowed to
recover for 2 weeks. The experiments started
when they had reached the weight of the day
of the surgery (after approximately 2 weeks).

Corrected for the difference in body weight
the location corresponds with coordinates 3.20
mm posterior from bregma according to the
atlas of Paxinos and Watson. We used the fol-
lowing coordinates A3.2, L 0.6 and D 0.5. The
sham lesion animals received the electrodes at
the same position but without any current.

3. Behavioral testing

Behavioral testing began 15 days after sur-
gery. Rats were first tested in the water maze
for 5 days and 7 days later was performed
memory task.

Morris maze task was performed in a circular
pool, 210 cm in diameter and 50 cm deep. The
tank was filled with warm water (25 cm) of
approximately 26° C. A plastic black platform
(8 cm diameter) was placed in the pool; 1 cm
below the surface of the water rendered the
platform invisible to the rats. Behavioral tests
were performed under dim red light conditions.
The pool was located in a large observation
room, which external cues outside the pool.
These cues were kept unchanged throughout
the period of testing. A trial started by placing
a rat into the water facing the wall of the pool
at one of 4 starting positions, which divided the
pool into 4 quadrants of equal size. The plat-
form was located in a constant position in the
middle of quadrant 2, equidistant from the cen-
tre and the end of the pool. The animals recei-
ved a block of 4 trials with an inter-trial interval
of 15 min on 5 consecutive days with different
sequence of starting points on every day. If the
rat did not find the platform within 120s, it was
placed on it at the end of the trial and remained
there for 30 s, subsequently a score of 120 s
was given. On the day 5, after the last block of
acquisition trials, a single trial was carried out:
the rat was allowed to swim for 60 s in the pool
without platform to assess the searching stra-
tegy of the animals. Swimming pattern were
registered by computerized image analysis sys-
tem (Ethovision, Noldus B.V. Wageningen, as
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Fig. 1. Time to find platform during 5 days of learning
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4. Histology

At the end of the observation the rats were
injected intraperitoneally with overdose of pen-
tobarbital (Euthesate, Apharma). Brains were
removed after decapitation in 4% formalin con-
taining glasses. Thionine stained sections of 50
pm with 500 pm between the sections were
used for histological examination of the location
of the lesion with thionine staining.

5. Statistics

The data have been analyzed with a two
way ANOVA with repeated measurements for
evaluating the effect of AVP (4-9) on the Morris
maze. The mean values and the standard
errors of the means were calculated.

RESULTS

The rats from the sham control (SO) group
decreased the time spend to find the platform
statistically significant on 4" and 5" days of
learning session (P<0.05) compared to the 1st
day (Fig. 1). The sham groups (S1 and S2)
treated with AVP (4-9) also learned the task
and decreased the time spend to find the plat-
form on 4th and 5th days of learning session,
compared to the respective 1st day (P<0.05),
as well as during all days of training (P<0.05)
compared to the respective days of SO group

(Fig. 1).

The rats with lesion of pre-frontal cortex
(LO) group increased the time spend to find the
platform statistically significant on all days of
learning session (P<0.05) compared to the res-
pective days of SO group (Fig. 1). The rats
with lesion of pre-frontal cortex (L1 and L2) and
treated with AVP (4-9) decreased the time
spend to find the platform statistically signifi-
cant (P<0.05) on all days of learning session
(P<0.05) compared to the respective days of
LO group, as well as during all days of learning
session compared to the 1st days of training of
the same group (Fig. 1).

The rats from the sham control (SO) group
do not change the time spend to find the plat-
form, compared to the last (5") day of learning
session (Fig. 2). The same effect was observed
for the rats (S1 and S2) treated with AVP (4-9)
compared to the last (5" day) of learning ses-
sion of the same groups (Fig. 2).

The rats with lesion of pre-frontal cortex
(LO) group do not change the time spend to
find the platform, compared to the last (5") day
of learning session (Fig. 2). The same effect
was observed for the rats with pre-frontal cor-
tex lesion (L1 and L2) treated with AVP (4-9)
compared to the last (5th day) of learning ses-
sion of the same groups (Fig. 2).

The rats from the sham control (SO) group
do not show statistically significant differences
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Figure 2. Time to find the platform during memory
test

a )

.

LO L2

Figure 3. Traveled distances in water maze during
5 days learning and memory test

100
90
s 80
e 70
¢ 60
o 50
n 40 T
d 30 N NN ~
s 20 \ \§ \\
10 \ \ \
S \ N N
S0 s1 S2
. 350 . .
d e 300
i -} !
T s a 20 % +
rt t o T f
a a i é -{
v on oy 150 ]
e ce 00 i
I e .
e s u 50
d n L 1 :
L 1 2 3
n t
S

in the traveled distances during first 2 days of
learning, but decreased it on 3, 4™ and 5" days
of learning session, as well as on memory
retention test (Fig.3). The sham groups (S1
and S2) treated with AVP (4-9) also decreased
the traveled distances on 4th and 5th days of
learning session and on memory test, compa-
red to the respective 1* day (P<0.05), as well
as during all days of training (P<0.05) compa-
red to the respective days of SO group
(Fig. 3).

The rats with lesion of pre-frontal cortex
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(LO) group statistically significant increased the
traveled distance during learning session, as
well as on memory retention test , compared to
the respective days of SO group (Fig.3). The
groups (L1 and L2) with pre-frontal cortex lesi-
on, treated with AVP (4-9) also increased the
traveled distances on all learning session and
on memory test, compared to the respective
days of SO group. The same groups (L1 and
L2) with pre-frontal cortex lesion, treated with
AVP (4-9) decreased the traveled distance sig-
nificantly (P<0.05) during learning and on
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memory test, compared to the respective 1st
day of learning session (Fig. 3).

DISCUSSION

Our results permitted the suggestion, that
the lesion of pre-frontal cortex of rats impaired
learning and memory processes, due to increa-
sed time to find the platform and increased tra-
veled distance during learning session, as well
as during memory test. The lesion which pri-
marily concerned the pre- and the infra-limbic
area affect the conditioned avoidance behavior
(5). The question arises whether this difference
can be specifically ascribed to an improvement
of the lesion-induced impairment in cognitive
abilities.

The most striking result was the impairment
in the transfer trial as seen in the lesion ani-
mals. The effect of the lesion appears mainly
limited to the spatial orientation in the Morris
maze. The impairment in spatial orientation is
in agreement with the forwarded connection
with the septo-hippocampal system (20).

Treatment with AVP (4-9) of rats with sham
lesion showed considerable improvement of
rat's performance during both learning and
memory retention sessions. In our experi-
ments AVP (4-9) had appeared to restore the
lesion-induced deficit in spatial orientation as
well showing improvement effect as well.

Arginine-vasopressin has been associated
with stress responses of the cardiovascular,
neuro-endocrine and behavioral activity (4,
19). The improvement seen in our results with
the Morris maze performance is to be ascribed
to indirect influences on an alteration in stress
responses (9, 10). In agreement with the
number of previous studies the peptide has
demonstrated specific cognitive enhancing abi-
lities. The efficacy of vasopressin on consolida-

tion and retrieval has been primarily assessed
in conditioned avoidance tasks and, through
less extensive, in social recognition (151). The
effect in non-aversive (food rewarded, sexually
motivated etc) tasks is more controversial (6,
8). In a study on the efficacy of AVP (4-9) on
medial frontal cortex animals with lesion (6) no
effect was found. The differences in binding
between AVP and AVP (4-9) according to them
led to the conclusion that AVP (4-9) is more
effective on changing arousal (increased non-
selective attention) rather than cognitive
enhancing. In addition, binding places are not
necessarily receptors and as forwarded above,
local injections of the fragment into septum-
hippocampus were also effective (14).

Therefore, we are of the opinion that the
receptor of AVP (4-9) is still to be characterized
and the efficacy of the fragment on cognition
depends on the combination of the substrate
involved on the lesion site and the behavior
task used. Brain structures such as ventral hip-
pocampus and septum are associated with spa-
tial orientation and the injection AVP (4-9) in
those areas has resulted in behavioral efficacy.
The memory effect might be explained by
enhancing excitation of limbic areas as shown
by a vasopressin increased response to gluta-
mate, normalized LTP (16). The AVP (4-9) faci-
litation of spatial orientation in the animals with
lesion may appear, because the intact animal
perform also very well, which explain their
improving effect.

Thus, the efficacy of vasopressin like frag-
ments may especially be useful in individuals
with cognitive deficits due to those areas which
are closely associated with hippocampal fun-
ctioning and an improved performance may
rely on a facilitation of hippocampal functioning.

Disclosure: Authors declare no potential
conflict of interest.
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PE3IOME:

ABSTRACT

ConutapHuat ®mbposeH Tymop (COT) Ha
nnespaTa cbCTaBnaBa 1-2% OT MbpBUYHUTE
TYMOpW C Tasu nokanusaums. OTnnyasa ce C
6aBeH pacTex W psako peuvameupaHe
KOETO ro Knacmduumpa Kato HUCKOCTENeHeH
TyMOp C 6EHUIHEeHO WA rpaHUYHO noBeae-
Hue. 3nokadectBeHuaT COT ce cpewa MHOrMo
no-psiako.3aema okoso 10% OT BCUYKMK
nnespanHn COT. Ton MOXe Aa Bb3HUKHE de
NOVO Wnu upes3 aeandepeHunaums, passuna
ce B HUCKOCTEMNEHHMU CoT.
JeandepeHumpaHnTe BapyaHT 06UMKHOBEHO
ce nosiBAT B peumavBn Criel MHOrO roAMHM,
HO HE BMHArM Moxe Ja ce npeaBuan Manur-
HeHaTa eBooums Ha  TyMmopa.
JeandepeHumnaumsTa ce XxapakTtepusupa
HaM-4eCTo OT PSA3bK Npexoa Mexay Aobpe
AndepeHuMpaHns KOMMOHEHT Ha TYMOpHUTE
N HUCKOAMdEPEHLIMPAHUTE 30HN M € acoLmm-
paHa C no-arpecuMBHO H6MONOrMYHO noseae-

Solitary fibrous tumor (SFT) of the pleura
constitutes 1-2% of primary tumors with this
localization. It is characterized by slow growth
and rarely recurrense, and thus is classified as
a low-grade tumor with benign or borderline
behavior. Malignant SFT is much more rare -
about 10% of all pleural SFTs. It can arise de
novo or by dedifferentiation occurring in a
low-grade SFT. Dedifferentiated SFTs usually
appear in recurrences after many years, but
we cannot always predict malignant tumor
evolution. Dedifferentiation is characterized
by a sharp transition between well-differenti-
ated components of the tumor and high-
grade areas and is associated with aggressive
biological behavior. Only 8 cases of
Dedifferentiated SFTs were published in the
available literature, without details about the
terms of their development after the first
operation. We describe a case with unusual
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Hue. B nutepatypaTa ca nybnnkyBaHu camo
8 cnyyan Ha peavdepeHumpann COT Ha
nfespaTa, HO He ca OTbens3aHM CPOKOBETE
Ha pa3BMTUETO UM CNneq MbpBaTa onepaums.
Hue onuceame  ciyyan Ha HeobuyamHo
6bp30 pa3sBuTUe Ha AeandepeHumaums Ha
conutapeH @ubposeH TymMOop Ha nnesparta.
ToBa e M MbpBOTO NYy6AMKYBAHO OnMcaHue
Ha To3u BWUA TyMop B Bbnrapusa. buoncum Ha
71-rogmiuHa xeHa, 6saxa n3nparteHu B Halwa-
Ta K/IMHWKA 3a BTOPO MHEHUE N MMYHOXWUCTO-
XUMWYHa BepudurKauus, cne Kato ca bunm
M3BbpLIEHN [ABe PbAHW  Oonepauuu.
MbpBOHaYanHaTa AuarHosa cnej Mbpseata
onepaums e 6buna COT Ha nneBpaTa. Cneq
BTOpaTa onepauus, HanpaseHa 10 Meceua
No-KbCHO, Ce AMarHoCTuumpa 3/10KavyecTBeH
BapWaHT Ha To3u TyMop. PeBu3unsaTa Ha 6uo-
ncumuTe NpyY Hac NOTBbpXAasBa AMarHo3uTe
npu agsete onepaumn. JuarHosata ce OCHO-
BaBa Ha MopdonornyHata KapTuHa npwu
[BaTa BapuwaHTa C M39BEHaTa arpecuBHa
eBonouns npu sToparta buoncusa, 6bp3 pac-
TeX, MposiBeH C BWUCOKa nponudepaTMBHa
aKTUBHOCT, UWTONOMMYEH aTUMNU3BM WU
WHDUATPATMBHMN MposiBU KbM 6enoapobHus
napeHxuM.

rapide development of unpredictable dediffer-
entiation of a solitary fibrous tumor of the
pleura. To the best of our knowledge his is the
first published case of this type of tumor in
Bulgaria. Biopsies of 71-year-old woman were
sent to our clinic for a second opinion and
immunohistochemical verification after two
thoracic operations were performed. The ini-
tial diagnosis after the first operation was
pleural SFT. After the second operation, car-
ried out 10 months later, the diagnosis was
malignant SFT. The revision of biopsies con-
firmed the initial diagnosis in both operations.
Diagnosis is based on the typical morphologi-
cal picture in the two specimens with overt
aggressive evolution in the second biopsy,
rapid growth proved by high proliferative
activity, cytological atypism and infiltrative
growth in the lung parenchyma.

INTRODUCTION

Solitary Fibrous Tumor (SFT) is an uncom-
mon (1-2%) borderline tumor (previously refer-
red to as localized fibrous tumor) often discove-
red as an asymptomatic lesion on routine chest
radiographs in patients of any age, with no sex
predilection, and with no evident relation to
asbestos exposure. Most SFTs arise at the level
of the visceral pleura. Although they may grossly
appear to infiltrate the pulmonary parenchyma,
they usually have a sharply delimited pushing
border [4,12,14].

Grossly the lesion is well circumscribed, firm,
lobulated, gray-white to yellow-white, with fre-
quent whorling and fasciculation. The mean dia-
meter is 6cm. The gross appearance is reminis-
cent of uterine leiomyoma. Microscopically,
there is a tangled network of fibroblast-like cells,
squeezed in between abundant collagen fibers,
many of which have a keloid-like quality. The
degree of cellularity and polymorphism varies a
great deal from area to area. Haemangio peri-

cytoma-like areas are frequent. Once accepted
as distinct tumor now hemangiopericytoma
considered to represent a cellular variant of SFT
(1). Some tumors have prominent myxoid fea-
tures. Nuclear pleomorphism is absent, mitoses
are rare or none [10].

Malignant SFTs are rarer than benign SFTs.
England etal.( 3) Langman(7 ) propose high cel-
lularity, mitotic activity (4 or more mitoses per
10HPF), pleomorphism, haemorrhage, necrosis
and cystic degeneration as key features of
malignant SFT.

Immunohistochemically benign and malig-
nant SFTs can be distinguished also with stains
for CD34, p53, pl6etc. [4,10,12,14]. (Tabl.1).

CASE REPORT

Biopsies of a 71 year old woman (D.N.M.
BN15223-15227/15) were sent to our depar-
tment for a second opinion after an inferior right
pulmonar lobectomy was performed and 10
months later followed by a right pulmonectomy.

(Bulgarian medicine vol. 6 N° 2/2016




Table 1. The most frequent monoclonal antibodies used in the diagnosis of SFT

Benign SFT

Literature data

CD34 + +

Our result-1biopsy

Malignant SFT

Literature data Our result-2 biopsy

- () +
| p53 - () - + +
| pl6 - (%) no examined + no examined
CD99 + no examined +  noexamined
S100 - - - -
Desmin - - - -
EMA + - + -
AE1/AE3 - - - -
‘BCL2 + + + (%) +
‘Calretinin - - 5 -

The initial diagnosis after the first operation was
SFT. After the second operation the diagnosis
was malignant SFT. The histological re-evaluati-
on was made on the two biopsied slides.

The first biopsy demonstrated low cellularity
with prominent collagen fibres, without mitotic
figures and necrosis. The spindled cells pred-
ominantly monomorphic were arranged hapha-
zardly or in short fascicles. (fig.1)
Immunohistochemically, the tumor cells were
positive for CD34 (fig.2) and Bcl2, negative for
Calretinin, EMA and CD99 ; Ki67 shows positive
nuclear expression in 10% of tumor cells.

The second biopsy showed significantly
changed microscopically features with increased
signes of malignancy. Areas of low differentiated
tumor were observed adjacent to well differen-
tiated zones (fig.3). These areas were compri-
sed of spindle cells, with marked hypercellulari-
ty, high mitotic activity, cellular and nuclear aty-
pia, necrotic zones (fig.4). Tumor infiltrated
lung tissue (fig.5).

Immunohistochemical results were analogi-
cal with these of the first biopsy with exclusion of
Ki-67 reaction (tabl.1). The tumor had a high
proliferative index-Ki67 positive nuclear staining
of over 70% of the tumor cells (fig.6).

The final diagnosis allowed the confirmation
of the initial diagnosis- SFT with malignization
/dedifferentiation developped soon after the first
operation.

DISCUSSION

The dedifferentiated SFT is an extremely rare
neoplasm. In a large series study by Mosquera
et al [8 ], spanning the course of 20 years (from
1988 to 2008) only 8 cases out of 948 SFTs were
dedifferentiated SFTs (0,84%). Analysing the 8
reported cases, Mosquera et al showed that the
age of the patients was 40-76 years old. All
these cases had clear morphological signs of
atypia and high mitotic indexes (some up to 25
mitoses per 10HPF ). Dedifferentiation is a phe-
nomenon, which is well described in soft tissue
and bone tumors [6]. It may arise de novo
(combined with well-differentiated tumor) or
develop in a recurrence of a prior well-differen-
tiated malignancy. Morphologically, dedifferen-
tiation is characterized most often by abrupt
transition between the well-differentiated com-
ponent of the tumor and high-grade areas, and
confers more aggressive biologic behaviour
[5,6,8,13].
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Figure 1. Well d:fferentlated SFT - collagen fibers,
fibroblast-like cells forme fascicles with a lot of col-
lagen fibres among tumor cells. (First biopsy) H&E

staining

F|gure 2, Pos:
IHC staining

Several histopathological criterias have been
reported to be useful for determining malignan-
cy in SFT. These include increased tumor size,
mitotic count, cellularity, presence of
necrosis/haemorrhage, nuclear pleomorphism
/3,5,9/ and presence of sharply demarcated
anaplastic/dedeifferentiated foci./1/. The study
of Demicco et al created a risk stratification
model based on age, size and mitotic index cle-
arly delineated patients at high risk for poor out-
comes.While small tumors with low mitotic rates
are highly unlikely to metastazise, large tumors
above 15 cm,which occur in patients above 55
years with mitotic figures above 4/10 high-

power fields require close follow-up and have a
high risk of both metastasis and death.

The biology of SFTs is somewhat unpredic-
table, and there is no assurance that a ,,benign”
SFT will halt to a well-differentiated state and not
progress to a ,dedifferentiated” version of itself
(although this occurrence is very rare — less than
1% of all SFTs) [5,13,8,6]. A few cases were
publicated in which a dedifferentiation could be
predicted by a presence of foci of histological
malignancy observed in first biopsy. But com-
mon opinion exist that the clinical behavior of
individual tumors is notoriously difficult to pred-
ict.(3,9)
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Figure 3. Abrupt difference between well- and low
differentiated areas in the second biopsy. Increased
cellularity and histological atypism are evident. H&E
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Figuré 4. Hfghly cellular tumor
ted cells, multinucleated cells and atypical mitoses. H&E

staining

The tumor cellularity or pleomorphism are
not prognostic factors.They can be significant
only in poorly differentiated areas which occurs
as an undifferentiated high grade anaplastic sar-
coma sharply demarcated from areas of con-
ventional SFT. (1)

The immunohistochemical results in our case
were the basis of making a differential diagnosis
with other tumors such as mesothelioma, syno-
vial sarcoma, thymoma, MPNST. We have no

possibility to apply STAT6 staining specific for
this tumor, which has been recommended
recently for the differential diagnosis of pleural
tumors [2,13,15]. The most frequently immu-
nohistochenical markers using for the diagnosis
of SFT are these showing differentiation in the
cells. CD34 is a surface glycoprotein, functions
as adhesion molecule , and facilitate migration
of haemopoetic cells. Its presence in the non-
haemopoetic cells has been linked to progenitor
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Figure 5. Infiltrative growth of the malignant

into the pulmonary parenchyma. H&E staining
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Figure 6. Positive nuclear staining for Ki-67 in
most of tumor cells. IHC staining

and adults stem cell phenotype (11). CD 34 is
the most suitable marker for diagnosis of SFT
although it could be expressed in other soft tis-
sue tumors as dermatofibrosarcoma protube-
rans, and gastrointestinal tumors.
Cytokeratins,EMA, desmin,SMA, S-100, calreti-
nin were applied to discriminate SFT from epit-
helial, synovial, mesothelial and other mesenhy-
mal tumors.Some markers as Bcl2,p16,CD99
and p53 show some nuances in its expression in
benignes and malignant variants of SFT.

The typical features of malignant SFT in the
high-grade component of the tumor, along with
classic SFT morphology in the low-grade com-

ponent, and significant difference in morpholo-
gical feature in two biopsies support the diag-
nosis Dedifferentiated SFT rather than immuno-
histochemical data.The abrupt increase of proli-
ferative index (Ki-67 posistivity) in the second
biopsy correlated with aggressive behaviour in
our patient and in publicated analogic cases.

To the best of our knowledge this is the first
published case of a dedifferentiated SFT in
Bulgaria. We acknowledge that the term ,dedif-
ferentiation” is controversial (6) and not that
well defined but we believe that the case we
described herein, falls within the currently
accepted parameters for this concept.
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XeMoneputToHeyM, AbJKal ce
Ha raCTpovHTeCTUMHaJsIeH CTpoMaJsieH TYMOop
B TbHKUTE YepBa - KJIMHUYEH cny4vyan

EBreHn ActpykoB

KnuHuka o kopemHa xupyprvs, bonHnya ,,Cbb0 Hukonos”, MNaHaropuie, buirapus

Hemoperitoneum due to gastrointestinal
stromal toumors of the small intestine -

a case report

Evgeny Astroukov
Hospital City Clinic, Sofia, Bulgaria

PE3IOME:

SUMMARY

[ACTpOMHTECTUHANIHUTE CTPOManHU TyMO-
pn (TUCT) ca peakn Tymopu — 1-3% OT BCUY-
KW TracTPOMHTECTMHANHW  3/10KaYeCTBEHMU
obpasyBaHus. KbpBeHe B nepuToHeanHaTta
KyXnHa abmkawo ce Ha MUCT Ha TbHKOTO
yepBO ce poknazesa B 1.4% oT cnydaurte.
Mmaxme waHca ga ornepupaMe Mo CneLwHocT
NaumeHT C XeMOMNEepUTOHEYM Ab/iKall Ce Ha
MCT Ha TbHKOTO 4epBO. TyMOpUTE Ha TbHKO-
TO YepBO YECTo ce onepupat 6e3 TouHa npea-
onepaTuBHa AmarHo3a. Taka e n B cnydas,
KOMTO onepupaxme. [lpaBu ce npernes Ha
nuTepartypara.

KnouyoBn AyMM: racTpouHTECTUHANEH
CTpOMasieH TyMOop, NeMONEPUTOHEYM.

Gastrointestinal stromal tumors (GISTs)
are rare tumors - 1-3 % of all gastrointestinal
malignancies. Intra-abdominal bleeding due
to GIST of the small intestine is reported in
1.4% of cases. We had the chance to treat on
emergency base a patient with hemoperi-
toneum due to GIST of the small intestine.
Tumors of the small bowel are often operated
on without correct diagnose. This is true for
the case we operated. A review of the litera-
ture is done.

Key words: gastrointestinal stromal

tumor, hemoperitoneum.
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INTRODUCTION

Gastrointestinal stromal tumors (GISTs)
are rare tumors - 1-3 % of all gastrointestinal
malignancies. They are the most common
gastric and small bowel mesenchymal tumors
(14). The length and relative inaccessibility of
the small bowel have long constrained the
diagnosis. Similar is the reason for the no cor-
rect diagnose reported by Zbigniew et al (18)
- they publish a paper about 44 women with
GIST of the small intestine 16 of which were
operated in gynecological departments due to
the tentative diagnosis of gynecological neop-
lasm. The opposite situation is in the case of
Colombo et al (4) which localized intra-abdo-
minal fibromatosis of the small bowel, who
was diagnosed as gastrointestinal stromal
tumor.

Rarer the tumor may have extra gasto-
intestinal localization. Goh et al (6) report 8
out of 156 patients. Two of them were in the
greater omentum, two in the lesser sac, lesser
omentum, retro peritoneum, small bowel
mesentery and pancreas. Extra gastro-intesti-
nal GISTs (EGIST) are significantly larger than
extramural or intra/trans mural GISTs. Most
cases demonstrate some form of communica-
tion or contact with the gut wall.

Han et al (8) retrospectively analyze 141
patients with primary malignant tumor of the
small bowel and find that the most common
initial clinical features are intermittent abdo-
minal discomfort or vague abdominal pain
(67.4%), abdominal mass (31.2%), bowel
obstruction (24.1%), hemotochezia (21.3%),
jaundice (16.3%), fever (14.2%), coexistence
of bowel perforation and peritonitis (5.7%),
coexistence of gastrointestinal bleeding and
shock (5.0%) and intra-abdominal bleeding
(1.4%). The same authors report that the
tumor is most often found in the ileum
(44.7%), followed by jejunum (30.5%) and
duodenum (24.8%).

Matek J. and Krska Z. (12) discuss intus-
susception on the small bowel the lead point
of which was GIST. Being one of the rarest
causes of ileus it was proved by abdominal CT.
Trifan et al (16) report 5 small bowel tumors
out of 102 in which capsule endoscopy was
done. Kovacs et al (11) use not only capsule
endoscopy but also double-balloon enterosco-

py to diagnose small bowel tumors including
GIST. Chen et al (3) perform 440 double-bal-
loon endoscopy (DBE) examinations in 400
patients. Small bowel tumor were diagnosed
in 78 of whom 67 were diagnosed using DBE
(16.8% - 67/400); the other 11 patients had
negative DBE findings and were diagnosed
through surgery or capsule endoscopy. They
compered CT with DBE and concluded that
DBE had higher positive detection rate (67/78
- 85.9%) than CT (51/70 - 72.9%). De Siol
et al (15) - a retrospective study evaluated
114 patients who underwent ultrasound-gui-
ded biopsy of gastrointestinal masses. Of 114
lesions they evaluated 112 were malignant
(98.2%) and 2 benign (1.8%). Specimens
were obtained from the stomach (38 -
33.3%), small bowel (36 - 31.6%), and colon
(40 - 35.1%). According to their data diagno-
se was correct in 113/114 cases (99.1%). The
only complication they report is 1 (0.9%) -
bleeding from a gastric GIST.

Some of these tumors were miss diagno-
sed as leiomyosarsoma (9). Tumor size, mito-
tic count and site of origin are the three key
prognostic factors, with the mitotic count
being the singe strongest predictor of recur-
rence. Tumors arising in the small bowel have
worse prognosis than those of comparable
size and mitotic count arising in other organs
(7). Wu et al (17) on the base of 100 patients
with GIST of the small intestine conclude that
tumors with low cellularity, low mitotic count
and low Ki-67 index predict more favorable
disease free survival. According to the same
authors absence of tumor perforation with low
mitotic count and low cellularity can predict
long term overall survival.

Bay et al (2) think that more attention sho-
uld be paid to the male patients with small
intestine stromal tumors, especially those with
tumor size > 5 cm. because those tumors are
more likely to metastasize than smaller
tumors (< or = 5 cm.). According to the data
of Agaimy A. and Wunsch PH. (1) regional
node metastasis were found in 2 out of 210
GISTs (1%). Patients were < or = 40 years.
This fact suggests the need for node sampling
in this particular group of patients although
the prognostic significance of nodal metasta-
ses remains to be further clarified. This opini-
on is in controversy with the case reported by

Bulgarian medicine vol. 6 N° 2/201 6)




El Demellawy et al (5) - a 79 year old female
with GIST of the small intestine which metas-
tasized to the regional mesenteric lymph
nodes at the time of primary surgery.

Joensuu (10) proposes patients with certa-
in no gastric tumors and those with tumor
rupture to be included in the NIH (National
Institute of Health consensus classification
system) high risk category. Surgery (open or
laparoscopic) remains the only curative opti-
on, but recurrence rates are high. Adjuvant
therapy with ,fmfclonal antibody preparations
as imantinib mesylate improves recurrence-
free survival rates and may improve overall
survival. For patients with advanced disease,
first-line imatinib and second-line sunitinib
malate have improved progression-free and
overall survival rates. It would be ideal if the
amount of these drugs could be adjusted
according to each patient because they have
various side effects and are very expensive
(13).

CASE REPORT

KPK, 54 years old male was admitted in the
hospital on the 27. IV. 2014 with pain in his
abdomen without vomiting. On examination
his abdomen was distended, painful when pal-

pated more on the right side of his abdomen
with not voluntary rigidity of the rectus musc-
les and lateral abdominal muscles, more dis-
tinct on the right side, rebound tenderness.
Routine laboratory test were not helpful to
diagnose. Abdominal ultrasound was misinter-
preted as enlarged gall bladder. Technical rea-
sons did not allow us to perform a CT which
would have been very beneficial. An emergen-
cy operation was done. We found a tumor on
his small intestine localized on the jejunum
about 50 cm distally of the Treitz ligament, 12
cm large infiltrating the bladder and about 500
cc blood and clots.

Partial resection of the small intestine and
the bladder were done and the abdomen was
thoroughly cleaned and closed. Postoperative
period was uneventful. Light microscopy b-
14r N° 186, 187, 188, 189 /12. V. 2014 pro-
ved that it was GIST of the small intestine.
Immunohistochemistry N: U - 189/14 /13.
VI. 2014 confirmed that diagnose - gastroin-
testinal stromal tumor of the jejunum with low
mitotic index (1 mitosis to 50 hpf). Prognostic
group was defined as 3b. No tumor was found
on the resected part of the bladder. Two
months postoperatively PET-CT was done -
there was no tumor anywhere in his body.

: Figure. 1. The tumor
| still not extirpated and the
pump aspirating the blood
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Figure 2. The tumor as a specimen with a scal-

pel next to it in order to understand how big it is
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MynaTuaucumMnaimHapeH noaxoa KbM naumMeHTu
CbC Cencuc - ToBa Jiu € Han-Ao6bpPUAT HAUMH
Te Aa 6baaT nekyBaHU XUPYPruyHo?

EBreHn ActpykoB

KnuHuka o kopemHa xmpyprvsi, bonHmuya Cntn KnuHnk, Cogusi bvarapuys

Multidisciplinary approach to a septic patient
- is that the best way to treat such cases?

Evgeny Astroukov
Hospital City Clinic, Sofia, Bulgaria

PE3IOME:

SUMMARY

KoraTto ekun oT nekapu Tpsabea Aa nekysa
NAUMEHT KOWTO MMa Hy>/Aa eAHOBPEMEHHO OT
orepaumMs Ha CbpLETO M Ha 3abonsiBaHe B
KOpeMHaTa KyxuvHa TO TOM e MOCTaBeH npes
TPYAHO pelleHVe - Aa Ce HanpaBu MbpBO
CbpAeyHaTa onepauusi, Aa ce Hanpasu MbPBO
KOpeMHaTa onepauus, Kakbs Aa 6bae nHTep-
Bana Mexzay ABeTe B AHW WM Aa Hanpasw
[IBETE Oonepaumn eaqHOBpeEMEHHO. A3 OKaa-
BaM HauMHa Mo KOMTO HMEe SleKyBaxMe TaKbB
MaLUMEHT C NpeMMyLLecTBaTa 1 HeyaobcTBaTa
Ha TakoBa sieyeHure. MNpaBs Npernea Ha Haun-
Ha MO KOWTO ApYrn Ca PELININ CbLUMS Mpo-
6nemM C noCcoBETE M MUHYCUTE Ha TAXHOTO
peLleHme.

KnoyoBu AyMM: cenTuUYeH MauueHT,
MYATUOMCUMINMHAPEH NOAXO0A, Kapauo- U
KOpeMHa onepaunu

When a team of doctors faces a patient
that needs both an operation on his heart and
his abdominal cavity they have to make a dif-
ficult decision - to operate the heart first, to
do the abdominal operation first, how many
days between the two operations is the best
interval or performs both simultaneously. We
report the way we treated such a patient, the
advantages and disadvantages of such a
treatment. We do a review of the manner of
other teams have solved the same problem
with the advantages and disadvantages of
their decisions.

Key words: septic patient, multidiscipli-
nary approach, cardio- and abdominal opera-
tions
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INTRODUCTION

The entrance gate of infective endocarditis
is not always clear. Shasha et al (9) report a
rare possibility — cat scratch disease that led
to infective endocarditis and hepato-splenic
abscesses. Ozkurt et al (5) share another rare
possibility - catheter-related nosocomial
infective endocarditis due to methicillin-resis-
tant Staphylococcus aureus complicated with
splenic abscess in a pregnant woman. Patients
on maintenance hemodialysis may develop
bacterial endocarditis and splenic abscesses -
such case is described by Kim et al (2).
Peripheral and central septic embolization is a
frequent complication in patients with active
infective endocarditis affecting most common-
ly organs like brain, kidneys and spleen.

Splenic abscess as a complication of infec-
tive endocarditis is rare - 2-3% according to
Mestress et al (4), 3-5% according to Mansur
et al (3). A successful outcome lies with the
choice between medical and surgical treat-
ments, but if they remain untreated they lead
to death. The discussion is still not closed
about to treat them medically, to do splenec-
tomy first, to do valve replacement first or
perform both at one and the same time. The
order of splenectomy and valve replacement
might influence the outcome. Each has its
own problems. Ryo Naito et al (8) quote an
investigation published 20 years ago by
Robinson et al about the data taken from 27
patients. They showed that medical treatment
alone resulted in poor outcome while treat-
ment with splenectomy resulted in high survi-
val rate - 85%. According to the authors this
is the largest clinical research published until
2010. Splenectomy is thought to be essential
for eliminating the potential for prosthetic
valve infection after valve replacement. But
problems may be encountered with the deve-
lopment of an immuno-compromised conditi-
on and a tendency for bleeding. If valve sur-
gery is done first prosthetic valve infection
might occur because of existence of splenic
abscess. Physical stress might be considerable
in cases of double operation.

Ryo Naito et al (8) summarized 6 reports all
the data are on 32 cases, 19 patients of them
treated with therapy preceded by splenecto-
my, 10 with valve surgery first and 3 were

treated simultaneously. The survival rates
were 84.2% (16/19), 70% (7/10) and 100%
(3/3). Doing splenectomy by open surgery or
as a laparoscopic procedure is another theme
for discussion. Laparoscopic procedure is less
invasive, but the chance to open the abscess
and spread it into the peritoneal cavity is hig-
her.

Against laparoscopic procedure are the
data reported by Gananadha S. and Leibman
S. (1) for spontaneous rupture of the spleen
as a complication of bacterial endocarditis.
Laparoscopic surgery requires advanced tech-
niques and institutions that are capable of
performing the procedure are limited. Robert
A. McCready et al (6) report a case of both
infected splenic artery aneurysm and splenic
abscess secondary to bacterial endocarditis.
With advance in the understanding of immu-
nologic role of the spleen there is a trend to
preserve the spleen during treatment. A per-
cutaneous drainage guided either by cross-
sectional tomography (CT) or by ultrasound is
attempted, but is not always successful.
Robles et al (7) share a case they treated with
successful percutaneous drainage guided by
CT. The patient remained febrile and a new CT
scan revealed residual splenic abscess. A sple-
nectomy was performed in order to cure him.

CASE REPORT

ZSB, 72 years old male was admitted in
City Clinic-Sofia on the 10 of March 2014. His
illness started since November 2013 with a
long lasting virus infection. He was febrile up
to 38.5 C in the evenings; he had weakness,
shivering and sweat. The patient was on anti-
bacterial treatment - antibiotics were changed
several times. His condition worsened - he
had shortness of breath and fatigue. He fain-
ted on the 1 of March 2014 and was admitted
in a cardiology department. In that depar-
tment was diagnosed infective endocarditis -
vegetations on the mitral valve. Streptococcus
parasanginis was identified by blood culture
examination. Treatment with vancomycin,
amikacin and tavanic was started and the
patient was transferred to City Clinic for valve
replacement. A systolic murmur 3/6 was pre-
sent at cardiac apex. Laboratory studies disc-
losed leukocytosis - white cell count 19.65
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neutrophil 16.48; Hb 92.0; Er 3.72.
Echocardiography identified vegetation on
mitral valve 2.5/2 cm, mitral insufficiency 4-
th degree. Right ventricular systolic pressu-
re not directly measured was 65 mm Hg.
Abdominal ultrasound suspected abscess in
the spleen. It was enlarged 15.3/6 cm with
a low attenuation area near the hilum 2.5
cm in diameter. A small accessory lien was
found. Effusion in both pleura - 800 cc in
the right, 650 cc in the left.

CT confirmed the pleura effusions and
the accessory spleen. The difference was
that several lesions were found in the spleen
and they were connected between themsel-
ves.

Never mind the high operative risk
(EuroScore 32.46%) it was decided to ope-
rate. In one and the same day three things
were performed: first embolization of the
lien followed by open surgery splenectomy
and at the end mitral valve replacement with
a biological prosthesis Medtronic Hancock II
Ultra N° 31. Three different teams did the
three different procedures. The clinical cour-
se after these was free of trouble.
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City Hospital

CONTRAST

Im. #1
18:25:19 u.

Slc.Loc. 11.20
Sle.Thk. 1.50
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DISCUSSION

The entrance gate in this case is clear. It is
bacterial infection on the bases of a long lasting
virus infection. For me, that means that such
patients should be checked not only for bacterial
pneumonia, but for infective endocarditis as
well. In order not to have a delay in diagnose as
has happened in the case I report - diagnose
was made about 4 months after the first onset
of symptoms. Of course, infective endocarditis
has not started with the first onset of sym-
ptoms, but still 4 months is a long time. The
embolization makes the prize of treatment hig-
her, but I see at least two advantages of such a
decision. An enlarged, inflamed spleen with an
abscess in it contains more blood than an organ
without pathology. Doing an embolization of the
lien ahead of removing it reduces blood loss sig-
nificantly. Another advantage is that it facilitates
hemostasis in the abdominal cavity, something
very important before heparinizing the patient
for the valve replacement. This two reduce the
probability of postoperative complications that
may raise the prize more than the embolization
dose. The possibility of development of an
immuno-compromised condition is reduced
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when an accessory lien is present. We had that
in mind when making the decision to operate or
not. In the literature I found embolization done
in case of infected artery aneurysm, but not in
a case like the one I describe. Doing valve rep-
lacement at the same time makes impossible
for septic emboli from it to disseminate into
other organs like brain, kidney, liver etc. The

BAKALOV ZDRAVKO,STANCHEV.,
ID 4108136247 \ M e
DOB 13.8.1941 .

Acc. #757/2014

13.3.2014 .

St.ID 1182/2014

Zoom: 116%
PS: AS LAST SEEN

City Hospital
SE. #5

CT

ART
CONTRAST

Im. #125
18:25:19 u.

Slc.Loc. 104.20
Sle.Thk. 1.50
Lat.

chances for cure of the patient will dramatically
go down if that occurs. I do not ignore the own
problems each of the procedures has, but the
result we achieved makes me think that the
decision was correct. Still I think that problems
like that should be decided patient by patient
until sufficient experience has been accumula-
ted to formulate guide lines.

Im. #21
10:47:18 u.

LAO: 4
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CnucaHune bbnrapcka MeamumHa e nsgaHue
Ha bBbarapckata akagemumsi Ha HaykuTe u
nskycrsata (BAHWN), OTaeneHue Hayka,
HaydeH LeHTbp Mo MeauuuHa M 3apaBeonas-
BaHe. M3nm3a 4  KHUXKM  TOAULLHO.
CnucaHveTo € [OCTbMHO eNeKTPOHHO Ha
cavita Ha BAHW, pa3gen n3gaHus.

B cnucaHue ,,Bbarapcka MmeguuuHa’” ce
oTneyaTBaT OPUrMHANHM CTaTUKM, Ka3yUCTUYHM
CcbobuleHuns, 0630pn  peueH3un 1 Ccboblue-
HUS 3@ MPOBeAEHU WU NPeaCToAWMN HayYHU
dopyMn — CUMMNO3NYMKN, KOHIPECU, NN ApYyrn
B 06nacTTa Ha K/IMHMYHaTa 1 dyHAaMeHTanHa
mMeanumHa. CriMcaHMeTo U3/IM3a Ha aHIMIMNCKK
€3UK C NoApobHM pe3toMeTa Ha aHr/IMACKU U
6bnrapcku esunk. M3knwyeHus ce npasaT 3a
0630pHN CTaTUM NO 0COBEHO 3HAYMMWU TEMMW.
3arnaBneTo, aBTOPCKUTE KONEKTUBU N HaAMWU-
CUTE M O03HAYEeHUsATa Ha wIKCTpauuuTe ce
oTrneyaTBaT M Ha ABaTa e3uka.

Martepuanurte TpsbBa Aa ce NpeacTaBsaT B
ABa efHaKBWM ek3eMmnispa, Ha wpndt Times
New Roman, pa3mep 12, pa3cCTosiHMe Mexay
penosete 1.5 nuHuK. O6eMbT Ha BCSKa CTaTus
e 8o 10 ctpanunum, 12 cTpaHmum 3a 0630pHUTE
cTaTm M 3-4 CTpaHUUM 3a KasyuCTUYHUTE
cboblueHns. bubnuorpadusita M wiocTpa-
LUMUTE Ca BK/IOYEHM B TO3M 06eM. 3a uHdop-
Maums 32 Hay4HU NposiBn 06emMbT e A0 4 cTpa-
HUUW, 3@ peLeH3nn Ha KHUMM — A0 2 CTpaHu-
un. B To31 06eM He ce BKKOYBAT pe3toMeTaTa
Ha aHrMACKN 1 6bArapckn esmk, YMnTo obem
Tpsibea aa 6bvae oo 200 aymu ¢ 3-5 KNHOYOBM
Aymun. Pe3stomeTaTa TpsibBa Aa OTpa3siBaT KOH-
KpeTHaTa paboTHa Xxunote3a, W3MNon3BaHuTe
METoAM, MONyYeHUTe pe3ynTatM U 3akioue-
Hue.

Crpyktypata Ha cratuute TpsibBa Aa
OTroBapsi Ha CneaHUTe WM3UCKBaHMA: 3arna-
BME, UMeHaTa Ha aBTopuTe (cobCTBEHO MME r
damununs), HasBaHWe Ha Hay4yHaTa opraHusa-
ums unnm neyebHOTO 3aBeaeHMe, B KOETO
pabotar OpuruHanHuTe ctatum TpsbBa Aa
nMaT cnefgHaTa CTPyKTypa: BbBeAeHue, METo-
AW, pesyntatn, obcbxaaHe M 3aK/o4veHue
nnn u3soan. Metoamkute Tpsibea da 6bvaat
noApobHO OnNMcaHu, KakTo U CTaTUCTUYECKMU
MEeToAM, U3NO0N3BaHW B N3CneaBaHeTo. B Tecta

ce npuvemat camo oPULMANHO MPUETUTE CbK-
palleHunsl, octaHanuTe Tpsabea Aa 6baat obsc-
HeHW.3a MepHUTE eaMHUUM Ce U3MNOoN3Ba CUC-
Temata SI. Wnwoctpaumnte ce npeacrassat
KaTo OTAENHN hainnose 1 ce NocoyBa MSICTOTO
UM TEKCTa 3a yneCHeHWe npu npeanevaTHaTa
NOAroToBKa.

Te3n M3NCKBaHMS He BaXaT 3a Apyrurte
Hay4YHn nybnvkaumm (0630pu, Kasyuctuka
NN CbOBLWEHNS U PELIEH3NN).

KHuronucobT ce npeacrass Ha oTAenHa
CTpaHuua nogpeaeH no asbyyeH ped MbpBO
Ha aHMMACKN €3UK, MoCne M3TOYHMLMTE Ha
6bnrapckn e3nk. bpoaT Ha uMTUpaHuTe
M3TOYHMUM He TpsibBa aa HaaBuwasa 20 3a
opurnHanuuTte crtatmmn, ao 40 3a o0630pHUTE
ctatm 1 ao 10 ua KasyucTUyHUTE Cnydau.
MNoapexaaHeTto Ha bubnuorpadusaTta crtasa no
CNnefHUs HaunH:

3a crnvcaHune: aBTopw, 3arnaBue Ha CTaTus-
Ta, CNucaHue, roavMHa, ToM, CTpaHuum OT..Jo0.

3a KHUra: aBTopw, 3arfnaeuve Ha rnasaTa, B:
3arnaBMe Ha KHurata, B CKObW peaaktopw,
n34aTencrso, roamHa, CTpaHuum oT...40.

Appec 3a KopecrnoHAeHUMA ce [aBa B
Kpasi Ha BCsIKa CTaTUs M CbAbpXKa AAHHUTE Ha
KOpecnoHAupawmna aBTop, BK/IOYUTENHO
aflpeca Ha enekTpoHHaTa My nowa. Bcnuku
PBKOMUCK Ce M3MpawaT C MpUAPYXUTENHO
NMMCMO MOAMUCAHO OT aBTOpUTE, B KOETO ce
otbena3sa, yYe TS He e buna npeanaraHa Ha
ApYro CnucaHue un He e oTnevaTtBaHa Yy Hac
nnn B YyxxbuHa. Pbkonnucute He ce BpbLUAT.

Mpoueaypa no peueHsupaHe: C orneg
CnasBaHe Ha MeXAyHapoAaHUTe CTaHdapTy,
pefakLMOHHaTa Konerns e npvena npoueay-
pa no ,ABOMHO CNSAMN0" peLeH3npaHe oT He3a-
BUCUMK pedepeHTn. Ha aBTopuTe ce npenoc-
TaBs Bb3MOXHOCTTA Aa NpeasioxaT Ha BHUMa-
HMETO Ha peaaKUMOHHUS eKMM TPU UMEHa Ha
cneumanucTn B TaxHaTa obnacT Kato MoTeH-
UMaNTHU peLeH3eHT!.

NYBJINKALMNOHHA ETUKA:

3agv/mKkeHnss Ha peaakTopa: PenaKTo-
PbT HOCM OTrOBOPHOCT 3a B3EMaHe Ha pelle-
HMETO KOS OT M3MNpaTeHuTe CTaTum da 6bae
ny6nunKyBaHa. PeaakTopbT ce CbobpassiBa CbC
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3aKOHOBWTE OrpaHN4YeHUsi, CBbp3aHM C Bb3-
AbpXaHe OT AUCKpeauMTUpaHe, HapyluaBaHe
Ha aBTOPCKM npaBa WX NNarMaTcTBO.
PefaKTopbT OUEeHsBa MHTENEeKTyanHaTa CTomn-
HOCT Ha eauH TpyAa 6e3 ornea Ha Bb3PACT,
Mo, pacoBa NPUHAANEXHOCT, CeKCyanHa opu-
eHTaums, penurnosHun ybexaeHus wn ap.
dbopMn Ha AMCKpUMMHaUMS. PenakTopbT He
paskpuBa WHbOPMaUMS TO OTHOLIEHWE Ha
PbKOMMCa Ha ApYyrv Avua OCBEH peLeH3eHTU-
Te, aBTOpUTE 3@ KOPECMNOHAEHLMS, U3aaTens 1
ApyruTe uneHoBe Ha pedakuuMoHHaTa Kore-
s,

3agv/moKeHnss Ha aBTopuTe: ABTOPUTE
cneaga Aa npeasioxaT OpUriMHanIHM npounsse-
[EHWS, B KOUTO He Ca U3MoNn3BaHu TPyAOBeE U
n3pasu Ha apyru asTopu, 6e3 ga 6vaaT UMTH-
paHu. o NpuHUMN aBTOpUTE He cnedBa Aa
nybnMKyBaT MHOrOKpaTHO MaTepuas, KOWTO
MoBTaps Mo CbLUECTBO AAaAEHO M3CnefBaHe B
APYrv CMCaHUSa WK MbPBUYHM Ny6AMKaumm.
He ce npremMa npeacraBssHETO Ha eauH U Cbll,
PBKOMUC B NoBeye OT e4HO CrucaHue enHo-
BpeMeHHo. TpyaoBeTe M NMPUHOCLT Ha Apyru
aBTOpW, OTHOCMMM KbM MpeaMeTa Ha PbKOMu-
ca, Tpsbea fa 6baaT oTpaseHn nog dopmara
Ha UMTUpaHusa. Bcuuky nvua, KOUTO ca danu
CBOS1 MPUHOC 3@ KOHLUENUUsTa, ntepaTypHus
aHanus, av3alriHa, U3Mb/HEHWETO WIN UHTEpP-
npetaumsaTa Ha AaHHUTe, cnefBa fa 6baat
MOCOYEHM KaTo CbaBTOpu. ABTOPBLT 3a KOpec-
NOHAEHLMS HOCW OTFOBOPHOCT 3@ TOBA BCUYKM
CbaBTOpM Aa 6baaT 3ano3HaTv 1 Aa ca u3pas-
UM CBOETO 0A06peHMe 3a CbAbPXKAHNETO Ha
npeanaraHvs 3a nybavkyeaHe mMatepuan.

3agb/mkeHnss Ha  peyeH3eHTUTe:
PeueH3eHTUTE noanomaraTt pefaktopa npu
B3€MaHe Ha pelleHune, KaTo Te MoraT Aa noa-
MOMOrHaT aBTopa 3a NoBULLABAHE KayeCTBOTO
Ha cTatusita. BCMUKM pbKONUCK, NOAYYEHN 3a
peLeH3npaHe cneaga Aa ce cymTaT 3a NoBepu-
TENEeH MaTepuan U TAXHOTO CbAbpXaHME He
cnefBa Aa ce paskpuBa npes HUKOro, OCBEH C
pa3pelleHneTo Ha peaakTopa. PeueH3eHTuTe
cnegBa Aa ce npuabpxaT KbM 06eKTUBHUTE
CTaHAapTy 3a OueHKa. JINYHN HanaaKu cpeLly

aBTOpuUTE Ca Henpuemnmeu. KpUTUYHUTE
3abenexkn cneasa aa 6bvaat noAakpeneHn ¢
apryMmeHTH.

KoHdnukr Ha UHTEepecu:
HenybnukyBaHn MaTepuanuM He MoraT Aa
6baat M3non3BaHM B CO6CTBEHU U3CNeaBaHUs
Ha peaakTopa 6e3 N3pMYHOTO NMMCMEHO Cbrna-
cve Ha aBTopuTe. ABTOpUTE CneaBsa Aa obssar
BCMYKM (DMHAHCOBM WM APYrU CbLUECTBEHMU
KOHMKTN Ha WHTEpecu, KOUTO MoraT Aa
OKaXkaT B/IMSIHME BbPXY MHTEprpeTaumusita Ha
TeXHUTe pe3yntatn. BCUUKM M3TOYHMLM Ha
durHaHCMpaHe Ha NpoBeAeHUTE MpPOy4YBaHMS
cnenga Aa 6vaat o6sBeHN.

ETMyeckn cbobparkeHus rno oTHOLUeHue
Ha camMuTe u3CneaBaHus: BCUYKU TPYyAOBeE,
KOUTO OTpa3siBaT KAWHWUYHM NpOy4YBaHUS
cnegBa Aa vMMaT noanucaHo WMHQOPMMpaHo
cbrnacme OT NauMeHTUTe M NMosy4YeHo paspe-
lleHMe 3a WKu3CcneaBaHETO OT CbOTBETHaTa
ETMyHa KoMMCMS B CbOTBETCTBME C
Jeknapaumata oOT Xen3mHCKUS KOMUTET.
EkcnepvMeHTanHuTe npoyyBaHusl cneasa Aa
MMaT CblIO pa3peleHne OT CbOTBETHAaTa
ETyHa komMmncms n ot boarapckaTta AreHuumsi
no 6e30MacHOCT Ha XpaHuUTe 1 nekapcreaTa.

Cnen nonoXxuTtenHa peueHsns n ogobpe-
HWe Ha peaKonernsaTa, aBTopuTe Ha CTaTusTa
Ab/KaT 3arnawaHe B pa3mep 10 nB Ha cTpa-
HMLA Ha cTatusaTa Cu, C ornes rnokpmMBaHe Ha
pa3sHOCKUTE MO aHrMMcKaTa e3nKoBa peaak-
LUMS Ha TEeKCTa N KOPEKTYpMU.

Bcuukn matepuanm 3a CNMCaHUETO
ce M3npaLjat Ha NocovyeHusl agpec
Ha peaakuusTa:

Mpod. a-p Apo3acton CTosHOB, AM
(rnaBeH penakTop):
stojanovpisevski@gmail.com
Mpod. a-p AamsiHka eToBa, AMH
(M3MbAHUTENEH peaakTop):
dgetova77@gmail.com
[-p MBaH KnHpekos, M
(HayyeH cekpeTap):
ivankindekov@gmail.com
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