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Ipod. a-p I'opru 3orpadycku, maTonor, XHCTOMATONOT
U IUTOJIMjarHOCTUYAP, TO JTOCTUTHA 32 CEKOTO ITOCaKyBa-
HOTO BPBHO HHMBO, IIITO 32 HAIaTa CPe/IMHA 3HAUH BPBEH
ABTOPUTET U BOHCEPHUCKH Tpodecronarern. bemre omm-
9eH BO IIKOTYBambETO, CEPUO3CH, TEMEIICH U Oe3rpanu-
YeH BO HAJIPaayBambEeTo.

ParnmonaneHn 1o KpajHOCT, MHBEHTUBEH BO OrpaHHue-
HUTE MIPOCTOPHU U KaApOBCKHU ycioBH. [lokpaj makcu-
MaJTHaTa aHTKUPAHOCT CO IMTyHKIUOHATHUTE OUOTICUH
O/ TIAIIMEHTH, BO KJICTOYHO-aHAJIN3UPAYKHUTE CHCTEMCKU
CTyIIMH, BO TIPOTHOCTHYKUTE aHAJM3U TOOMEHH CO CIIO-
pendeHuTe CoO3HaHMja Of TATOXMCTONOIIKUTE U3BEIITAN
CO KJIMHMYKA ITPOTHO3a, YYECTBYBAIlle U BO IPE3CHTa-
IMja U myOonuIupame Ha KyMyJIUPAaHUTE M3BEIITAH 32
nejHocta Ha Jlabopatopujara 3a XKL, co cormctBeHa
eJISKTpOHCKa 0a3a Ha IOJIaTolH, ITOCTaBeHa W BTeMelle-
Ha o7 1997 roguna. [1oOyayBare HECKpUEH MHTEpEC U
3a OHaa, YOBeUYKarTa CTpaHa Ha JOKTOPOT, Koja ja Tocey-
BaIIe Ha 0cOOCH HAYMH U 3a IITO YecTo 300pyBaa He-
TOBHTE TAI[MEHTH, KOJETH U CTYJISHTH. YIITe eJeH O]
OHHE IITO CE MOCBETEHH U PAaOOTOXOIMYHO OIJaJCHH
Ha TPO(EeCHOHATHUTE CTPYYHH, HAYYHH W HACTABHH
MPEOKyNaluH U aKTUBHOCTH.

Bo ¢axynrerckara cpenuna Oeie HajuecT KOPUCHUK Ha
LenTtpanHara ¢axynrercka oudbmmoreka. Ce uHbDOpMU-
pallie 3a HajHOBUTE JOCTUTHYBAEba O HEroBara 00J1acT u
10 rogunu ro pakoBojeuie budnoreuHnoT 0a160p, co
BHCOKH CTaHJap/IH, TO3HABAA ¥ KOMIICTCHIINH 32 YHAII-
penyBambe Ha OHOIMOTEYHO-UH(POPMATHUKHOT CEPBHC
Ha (haKyITeToT, CO MOCeOCH CEHC 3a IMO3UTHBHA aTMOC-
(depa u cTumysHMpame Ha akTuBHOCTUTE. [0 0/1paboTy-
Ballle TPETHOT MaHJAAT Ha IJIABEH W OJITOBOPEH ypel-
HUK Ha "MaKeOHCKH MEIUIMHCKY mperien’.

Nmaa npusuiernja xonerute o onkonomkara JILITX
u ox Karenpara mo nmaTosoruja jia ja 4yBCTBYBaaT He-
roBaTa Xapm3Ma, MyX, HHTEJICKT, epyAULHja U KyITHBH-
paHoOCT BO 3aeJHMYKaTa padora, a ro npudakaa U ro
MOJIPXKYBaa CEKOj HEroB apryMEHTHpaH U 00pasJioKeH
mpemsior. YikuBame 0e3pe3epBeH aBTOPHTET Mery He-
MOCPEHATE COPAOOTHHUIIN U KOJIETH. A JIeNyBaIle THBKO
Y HCHAMETIMBO. 3a CUTE Hac TOj Oelie roJieMuHa BO
cenka. He mpudakamie, He ce Hyzele HUTY ce HAMET-
HyBaIe 3a (YHKIUH W TTO3UINH IITO TH 3aCTy>KyBallle.
Berre movecen mpercematen W WICH Ha PemyONUYKH
KOMHCHH M Tella, KaKo W BO YIPaBHHUOT 000D Ha Ipec-
TIDKHATa MeEIyHapoJHA XyMaHHWTapHa OpraHH3anuja
Cjy Pajuep on popmupamero.

IIpod. 3orpadcku, npen ce, Gelre ceMeeH 40BEK Moc-
BETEH Ha CEMEJHOTO OTHUIITE. [ PYIKIIMBO ja MITHTEIIe
U cO OJIaropoJicH M3pa3 Ha JIMLIETO Y)KHMBAIIE BO 3a4yBa-
HaTa MPUBATHOCT HA CEMEjHATa XapMOHH]a.

Co =ero 6eme IPECTIHKHO 12 ce Bou Aujaior. [IpetcTa-
ByBalllc HE BOWH, TYKy BUTE3 Ha MEIUIMHCKUOT aKa-
JICMCKHU TPYAOCHUYKH PE]l.

Taxka, mpod. a-p fopfn 3orpadcku, HaIMOT OMUJICH
Tope, ce Brmia Bo Tparcep3aiaTa Ha HEOBTOPIHBHTE.

Kocranguna Kopuetu - IlexeBcka
[Iper3zemeno ox Box Memuim
Ckorje, maj 2010



OBPAKAIE HA PEJAKIIMCKUOT OJBOP I10 MOBO/I 70 TOAWHU MAKEJJOHCKH

MEJUIHWHCKU NPETJIE

[TounTyBaHU KONEIIKH U KOJIETH, COPAOOTHUIIH HA
Make10HCKHOT MEIUIIMHCKHU TIPETIe,

l'o nmouexaBme rojemuoT jyOwsej-70 roguHu TmOC-
TOCHEC Ha BAIICTO M HAIIC MCIHUIIMHUHCKO CIIMCAaHUE, HEC-
ryBad Ha TNHIIAHHOT MEIHWIIMHCKHA 300p, CBEIOK Ha
OpOjHU HATIOPH HA HAIIUTE JICKAPH CBOUTE CEKOjIHCBHU
pe3yaTaTé MPETOUCHH BO OpOjHM MPAKTHYHU M HAYyYHU
0CO3HaBama Ja CTUTHAT JI0 MECIUIMHCKATA jJaBHOCT BO
MaxkenoHuja 1 HaIBOP O] Hea.

3aj1 Hac e J1ora HCTOpHja U MHOTY CIIOMEHH, TPY/JOBH
3a TTaMeTerhe, aBTOPH KOU CBOUTE MPO(ECHOHATHH KH-
BOTH TH TIPETOYYBaa BO MOPAKHUTE MPEKy OBa CIHCAHHE.
W naBucTHHA ceKkoj MOIJIEJ HaHAa3al HU3 JOJTUTE
FOJIMHU CBEIOYH 32 MHOTY BHCOKH JIOCTpEIIM Ha Iuie-
jajnara TpyJIOBH M aBTOPH KOH MPHUJIOHECOa U ja Hac-
JHKaa HCTOpHjaTa Ha MaKeTOHCKHOT MEIUIMHCKU
npernex. Cero Toa € MpUYMHA Ja OHWaeMe Topau Ha
CEeTO OHA IITO IIPOU3JIE3e O] OBA CIHCAHHUETO, HETOBHTE
aBTOpH, ypemHWIM ¥ copaboTHumy. Jlonra u ropma
ucropuja.

Kako u HEJIMOT KUBOT BO OBaa CpCiMHA BO UBMUHATUTE
70 TronuHU, TaKa U MEIUIIMHATA U OBOj TOPJI CIIABCHHUK,
MHUHAa HHU3 Pa3HU MPEMPEIKHja, TCHIKOTHH, HEMO3Ha-
HunM. Mmamre OpojHM CBETIM MOMEHTH, HO M IOTEII-
KOTHH, TTagoBH. Pa3Hu mpoOiieMu KO ce 3aKaHyBaa co
HETOBO TacHEHE, CO Iaj Ha KBAaJUTETOT U HETOBOTO
3Haueme. brarogapenne Ha OpojHM eHTy3ujacTH, Make-
JIOHCKHOT MEJMIMHCKH TIPeriie]] ojojiea Ha CHTe Npoo-
JIEMH U JI0 JICH JICHEC TO MMa KITYIHOTO 3HAYCH-€ BO ITy0-
JIMKYBalbeTO Ha MAaKEIOHCKaTa MEIMIMHCKA HayKa,
MHCJIa ¥ HLIaH 300p.

Co mOYHT KOH HCTOpHjaTa W KOH CHTE INTO TO
c0311a/10a ¥ HEeTyBaa 0Baa CTPYYHO CIIMCAHUE, MOpaMe
Jla ce BpaTUME BO CEraliHMOT MOMEHT M Ja ce
MMPOCKTHUPAMEC KOH UAHUTE NICPUOIU.

YcmeaBme 1a TO BpaTHME PUTaMOT HA PEIOBHO H3JICTY-
Batbe Ha MMII u Taka nojmoOBME Jla H3Je3e OBO]
jybuneen Opoj u na ro apxume B paka. Ce HajgeBame
JleKa KBAJIMTETOT Ha OOjaBEHUTE TPYJIOBU CE Bpaka Ha
MOBHCOKO HHUBO IITO € HCKIYyYUTEIHO BAXKHO Ha
COBPEMEHOTO HEOO Ha CTPYYHU M HAYYHU CIIHCAHH]ja

Hacekajge oOkomy Hac. Bo 3aBpmmHa daza e
MOJTOTOBKATa Ha BeO M3IAHUETO CO IITO K€ CE OJCCHH
JOCTallHOCTa Ha OBaa IMEepUOAMYHA IyOJMKaluja.
Kpajua nen e no6uBameTo Ha UMMAKT (PaKTOPOT, CO
IITO CaMOTO CTPYYHO CIUCaHWE, a U TPYJOBUTE
00jaBeHH BO HEro Ke Jo0ujaT Ha 3HAYCHE U BPEIHOCT.
Cakame Ja ce CTUMYJIUpAaT CUTE MO3UTUBHH BPEIHOC-
TU Ha HawwmTe Jiekapu U npeky MMII na ru cnogenat
CBOWTE yCIIeCH M CO3HaHHWja. McTo Taka, € moTpeOHO
Jla ce Iazie IMorojieMo MeI'YHapOJHO 3HAaueHhe Ha OBaa
CHIMCaHUE CO BKIIYYyBambE HAIllM KOJIETH O] CTPAHCTBO
BO YpEOyBauKHTE TeIa U BO HETOBUTE CONpKMHU. OBa
MOYHyBa J]a CE OCTBapyBa M TOAa HE CaMO CO EMH-
HEHTHH KOJIETH O] PETMOHOT, TYKY U OJI LIEJIUOT CBET.
3aroa, MOYNTYBaHN KOJCUIKH U KOJIETH, APard Ipwuja-
TeNW, Ja 3acTaHeME CHTE 3aeJHO 3aJ OBaa CTpPydYHA
nyonuKanuja, Ja OwujeMe HEroBH COpabOTHUIM |
MOYNTYBAYM, Ja TH CHOJEINME CO HErO M MPEKy Hero
HalllUTe YCIECH, HAIIWTE pPEe3yJITaTH, HAaIluTe
BPEIHOCTHU U TajHU... A TOj K€ HE HArpaay co Toa IITO
CeTo Toa Ke ro MPOUIMPHU HAceKaie M0 Kaje IITO
nommpa u ce mupu. MMII 3acmyxyBa MCTO TONKY
KOJIKY ITO M TOj HU € TIOTpeOCH Ha CUTE Hac.

Be moBukyBame 1a ce ropeeme U Jia ce cekaBame Ha
Heropute 70 ronuHu. Be moBukyBame na HampaBUMe
HAIIUTE TOKOJICHWja Ja TU TPOCIaBYyBAaT CIICIHUTE
jyOuien u co ropIoCT Aa ce cekaBaaT ¥ JIa TH [ameTar
Hay4YHUTE JIOCTPENIM Ha MaKeIOHCKaTa METUITMHCKA
HayKa H TpaKTHKa Koja ja TpoCIeAwie HH3
CTpaHUIHUTE Ha MaKeZOHCKHOT MEIUIIMHCKH MPETIIeI.

Hexka Hu e decTut jyOusejHHOT Opoj U YIITE MHOOOOTY,
MHOOO00OTY OPOEBH U jyOUIICH.

IIpemceoamen na Maxkedoncko 1ekapcko Opyuinmeo
Hou. n-p I'opan Jumutpos

Ypeonuyu na Maxeoonckuom Meouyuncku Ilpezneo
[Ipod. n-p Coma ['enagueBa-CraBpuk
[Ipod. 1-p Anapeja ApcoBcku
Ipod. n-p Aujana [namecka-Kapanduncka
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MALIGNANT DISEASES IN PREGNANCY - ETHICAL, DIAGNOSTIC AND TREATMENT

CHALLENGE

MAJIMI'HM BOJIECTHU BO TEK HA BPEMEHOCT - ETUYKHU, IUJATHOCTUYKHU U

TEPAIIMCKHU IMTPEJAU3BUK

.1 . 2
Vesna Kesic™ and Goran Dimitrov

'Medical Faculty, University of Belgrade; Clinic for Gynecology and Obstetrics, Clinical Center, Belgrade,
Repblic of Serbia, *University Clinic for Gynecology and Obstetrics, University”Ss Cyril and Methodius”-

Skopje, Republic of Macedonia
Abstract

The biological uniqueness of malignant tumors in preg-
nancy lies in the combination of uncontrolled growth of
malignant tumors and controlled growth of fetoplacental
complex in the same host. The risk of pregnancy associa-
ted with a malignant disease is approximately 0.1% (1 case
per 1, 000 deliveries). According to results from one of the
largest studies of malignant tumors in pregnancy, which in-
volved almost thousand cases, the most frequent types were
breast and cervical cancer, then melanoma, lymphoma and
leukemia, gastric and rectal cancer, bone sarcoma and other
sarcomas of the soft tissue. According to a Swedish retro-
spective study on cancer during pregnancy, the incidence
rate is 37.4 cases per 100 000 deliveries.
Pregnancy-associated malignant disease brings a range of
specific problems, such as: difficulties related to diagnosis and
staging of the disease; the risk of performing diagnostic and
therapeutic procedures during pregnancy; counseling and
treatment plan of pregnant women having malignant disease.
The treatment plan of a pregnant patient with cancer has
three possibilities: termination of pregnancy; postponement of
treatment to reach fetal viability; treatment during pregnancy.
The management of malignant disease during pregnancy
may be highly dangerous or even fatal for the fetus. The
treatment includes surgery, radio and chemotherapy.

In malignant diseases during pregnancy, the prognosis is
the same as in general population cancers of the same sta-
ge, localization and type. Termination of pregnancy is indi-
cated in cases of, either high absorbed fetal radiation dose,
or high grade, aggressive or metastatic cancer.

Keywords: malignant diseases, pregnancy, cancer
treatment, surgery, radiotherapy, chemotherapy

OpeMeHOCcTa ce 3aCHOBYBa Ha KOMOWHAIIM]jaTa Ha HEKOH-
TPOJIUPAH PaCcT HA MAJUTHHUTE KICTKA HACIPOTU KOHTPO-
JIMPAHUOT Ha (ETO-IUIAIICHTAPHUOT KOMILIEKC, BO UCT JI0-
MakuH. PH3HKOT 3a MasrHa 0oJiecT rmoBp3aHa co Opeme-
Hoct e 0,1% (1 ciyuaj va 1000 mopoxysama). Criopen pe-
3yNITATATE HA €IHA O] HAjrOJIEMUTE CTYAUM 33 MAIUTHU
TYMOPH BO TeK Ha OPEMEHOCT, KOja BKJIydyBajia OKOJIY
1000 cimyvan, HajuecTH OWJIe KaApIUHOMOT Ha JIOjKa U
LEPBUKATHUOT KapIHOM, MEJIAHOMOT, JTMM(OMOT U Jiey-
KEMHjaTa, KapIHHOM Ha JKCJIYTHUK M PEKTYM, CAPKOMOT Ha
KOCKH | IPYTH CApKOMH Ha MEeKUTe TKrBa. Criopes mBe-
CKaTa PeTPOCIIEKTUBHA CTY/IHja 32 KapLIUHOM BO TEK Ha
OpemeHocT, unimaeHuara e 37,4 va 100 000 mopoayBama.
Masuranute 00JIECTH acOIMPaHH CO OPEMEHOCT HOcaT
HU3a Ha CHCHU(PUIHH MPOOIEMHU: TIPOOIEMH ITOBP3aHH
CO JMjarHO3aTa U CTEjUMHIOT Ha 0OJIECTa; PU3UK 32 H3-
BEyBamh¢ Ha AMJarHOCTUYKU M TEPAIUCKH IPOIEAYpH;
COBETYyBarb-€ M IUIaH 32 TPETMaH Ha OpeMeHaTa jkeHa.
[TnanoT 3a TpemMaH Ha OpeMeHarTa MalUeHTKa BKIydyBa
TPHU MOXKHOCTH: 3aBPIIyBake Ha OPEMEHOCTA; OIUIONKY-
Bamke Ha TPETMAHOT 32 JIa C€ MOCTUTHE BUjaOMITHOCT Ha
IUTOJIOT; TPETMAH BO TEK Ha OPEeMEHOCT.

MeHalIMeHTOT Ha MaJIMTHaTa OOJIeCT BO TeK Ha OpeMEeHOCT
MO>Ke Jia OuJie MHOTY OmaceH ypH H (patajieH 3a IiojoT.
TpeTMaHOT BKJTydyBa orepaliyja, XeMo 1 pajoTepartija.
Kaj maymurauTe 3a001yBarma BO TEK Ha OPEMEHOCT, MPOT-
HO3aTa € CJMYHa KaKo W Kaj Jpyrarta IoIyJaidja co
WCTHU CTAJINYM, JIOKATU3allfja U THI Ha OoJiecT. 3aBpiry-
Bamb¢ Ha OPEMEHOCT Ce MperopadyBa caMo Kaj BUCOKO ab-
copbupana (eranHa paaujaliiona 103a, BUCOK Ipajyc, ar-
PECHBEH MIIM METACTATCKH KapIITHOM.

Kuayunu 300poBu: Manuruo 3aboinyBame, OpeMeHoCT,
TpeTMaH Ha KapIHOM, PaJl0-XeMO Teparnuja
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Introduction

The biological uniqueness of malignant tumors in preg-
nancy lies in the combination of uncontrolled growth of
malignant tumors and controlled growth of fetoplacental
complex in the same host. Thus, the major physiological
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processes for maintaining human kind and major patholo-
gical processes when untreated nearly always end up with
death, are united in the battle for biological immortality.
Malignant diseases develop, as a rule, in the advanced age.
However, due to the increasing number of women who deci-
de to postpone pregnancy, the association between the ma-
lignant disease and pregnancy may be expected more fie-
quently. In the period of 1970-2000, the mean age of wo-
men who gave birth for the first time was increased by 3.5
years (from 21.4 to 24.9) [1]. Since then, the postponement of
the first birth has become an ongoing process. During the last
decade, the age at first birth in Europe has increased in ave-
rage 2 years and today, ranges between 25 and 29 years [2,3].
The incidence of malignant diseases during pregnancy
is difficult to calculate due to the lack of central registries
for these conditions. The risk of pregnancy associated
with a malignant disease is approximately 0.1% (1 case per
1, 000 deliveries) [4]. According to results from one of the
largest studies of malignant tumors in pregnancy, that in-
volved almost thousand cases, the most frequent types
were breast and cervical cancer, then melanoma, lymphoma
and leukemia, gastric and rectal cancer, bone sarcoma and
other sarcomas of the soft tissue [5]. It is hard, however, to
determine, the total number of pregnancies in the popula-
tion, and thus the incidence of malignant diseases during
pregnancy is expressed per number of deliveries. According
to a Swedish retrospective study on cancer during pregnancy,
the incidence rate is 37.4 cases per 100 000 deliveries [6].
It is usuallyestablished that the incidence of malignant
tumors during pregnancy is similar to the one in the ge-
neral female population of the same age. To acquire the
best reliable data from each country it is necessary to look
into the local cancer registry, withdraw the number of pa-
tients diagnosed in a year in the age cohort of 15-39 years
and thus estimate the co-incidence of malignant tumors in
pregnancy. The estimation for Europe is shown in Table 1.

Table 1. Estimation of incidence of cancer during pregnancy
for European countries*

Malignant  Cohort 15-39 per Incidence in pregnancy
tumor 100 000 inhabitants  per 100 000 pregnancies

Breast 15.88 16

Cervix 10.59 11

Ovary 3.04 3

*Globocan 2008°

Malignant disease in pregnancy is bringing an extreme
stress for the pregnant patient, as well as for the doctor.
Every oncologist that has treated pregnant patients with
malignancy knows the difficulty of bringing decisions
and emotional factors involved in them.

Treatment of malignant tumors in pregnancy is very deli-
cate, since a pregnant woman has to choose between her life
and the life of her unborn child. Also, the diagnostic and the-
rapeutic procedures must be done with a special care having
in mind the conjoined risk for the mother and the child.
Pregnancy-associated malignant disease brings a range of
specific problems, such as: difficulties related to diagnosis and

staging of the disease; the risk of performing diagnostic and
therapeutic procedures during pregnancy; counselling and
treatment plan of pregnant women having malignant disease.

Difficulties related to diagnosis and staging of the disease
One of the main problems associated with malignant disease
during pregnancy is late diagnosis, generally as a result of
several factors: malignant tumors are presented with symp-
toms that are usually accredited to pregnancy; physical exa-
mination may be compromised by the anatomic and physio-
logical changes that occur in pregnancy; during pregnancy,
the majority of serum markers (beta HCG, AFP, CEA, CA
125.) are physiologically increased; the optionsfor invasive
diagnostic procedures or imaging techniqueare limited.
In pregnant women with cervical, ovarian or breast cancer,
clinical investigationsoftencould be untrustworthy. For me-
tastatic liver tumors, in general population as well as in preg-
nant women (where investigations show physiological in-
crease of alkaline phosphatase values), liver function tests are
not useful due to their low sensitivity. Also, examinations in
patients with cancer showed presence ofoncofetal antigens,
which are normally expressed in developing fetus and
abnormally in cancer. One of these oncofetal antigen is
alpha-fetoprotein (AFP) which is used for detection of neural
tube defects in pregnancy, while in general population in-
creased values of AFP are significantly associated with pre-
sence of the germinal cell tumor, hepatocellular cancer or less
commonly, with adenocarcinoma. So, differenttiation of fetal
and malignant expression of these antigensis rather difficult.
Staging principles during pregnancy remain the same as in
non-pregnant patients with adjustment for gestational age,
and the used procedures depend on the localization and type
of malignant disease.

Some malignant diseases like early Hodgkin's disease or
ovarian cancer require laparotomy for staging, which brings a
certin risk in pregnancy. During pregnancy, some diagnostic
as well as therapeutic procedures are difficult and some are
dangerous such as conization which may be associated with
greater risk of severe bleeding, spontaneous abortion or pre-
mature delivery, compared with general population. On the
other hand, fine needle aspiration, core needle or open excisi-
onal biopsy as well as minor staging procedures such as bo-
ne marrow biopsy, spinal tap or endoscopies are relatively
safe to perform during pregnancy [4].

In order to detect local tumor spread or distant metastases,
staging requires radiographic imaging techniques. In spite of
the common view of radiographic examinations as being
risky during pregnancy, majority of them are far below
threshold dose for fetal damage (0.05-0.1 Gy (5-10cGy))
[7]. Usually the dose delivered to the fetus in most conven-
tional radiographic and nuclear medicine examinations is
less than 0.01 Gy (Table 2), so, if necessary, single X-Ray
scan of head and chest may be performed, with a risk for fetal
malformations below 1% [8]. If the fetus is directly exposed
to several radiations, the radiation level should be measured,
and if it is above 5-10 cGy, the risk for fetal malformations is
high and abortion should be considered.



Kesic V. et al.

55

Table 2. Estimated average dose to fetus per some
radiographic examination

Examination Average dose (in millirems)*

Dental 0.06
Head <0.5
Chest 0.5

Extremities <0.5
Mammography <10
Upper G.I. series 170
Pelvis 210
Intravenous pyelography 590
Abdominal CT 2000

* adapted from Fenig EZ et al, 2005°

Note: The unit gray measures the absorbed dose of radiation
(D), absorbed by any material. The unit sievert measures the
equivalent dose of radiation (H), supposed to have a dama-
ging effect equivalent to the same dose of gamma rays.
Both the gray, with symbol Gy and the sievert, with symbol
Sv are SI derived units, defined as a unit of energy (joule) per
unit of mass (kilogram): 1 Gy=1 Sv=1 J/kg. An older unit for
the equivalent dose, is the rem, still often used in the United
States. One sievert is equal to 100 rem: 1Sv=100 rema.
Fluoroscopic procedures, CT, usage of radionuclides or bone
scans can cause severe damage and should be replaced with
MRI [10]. The correlation between the use of CT and radio-
nuclides during pregnancy has been studied in a large po-
pulation-based cohort study in Ontario [11]. Authors conclu-
ded that the possibility of the carcinogenic impact of CT or ra-
dionuclide imaging on the fetus cannot be excluded, so whe-
never possible, MRI and ultrasonography should be used as
the most preferable diagnostic procedures during pregnancy.
The data for the impact of PET during pregnancy are li-
mited, but since their estimation showed potential fetal
harmful radiation, the procedure should be avoided [12].

Therapeutic interventions during pregnancy

The management of malignant disease during pregnancy
may be highly dangerous or even fatal for the fetus and it
depends on the: maternal risk correlated with treatment
delay for accomplishing fetal viability or higher gestational
age; the type of cancer, the localization, the stage, and prog-
nosis; possible adverse effects of fetal exposure to treatment
including late occurring complications; premature delivery
forempowering timely cancer treatment and associated
fetal complications.

Surgical interventions during cancer in pregnancy
The abdominal and pelvic surgeries should be planed in
the 2™ trimsetar of pregnancy to preventpremature
delivery or fetal loss.

General anesthesia during pregnancy is associated with far
more possible complications due to the increased blood
volume and stroke volume of the heart, but the medici-
nes used like nitrous oxide or halothane are proved to
be safe for the fetus[13].

Laparoscopy is also possible, but only for well-trained
laparoscopists, since large uterus is threatened to be har-
med by inserted troacars.

On the other hand, extra-abdominal surgery is usually safe
with proper postopertive treatment and preventive womb
analgesia [14].

Sentinel lymph node mappingin breast cancer patients with
an injection of 18.5 MBq Technetium (Tc) with a fetal expo-
sure of 0-0.05 mGy, was shown to be safe during pregnancy.
The estimation of fetal exposure in vulvar cancer is about 0. 1
mGy, which is also in the safe threshold [15]. However, it is
noted that this technique should be used only in a 1-day pro-
tocol, with an extensive hydratation to minimize the irradia-
tion effects. Instead of patent blue which is contraindicated
during pregnancy for the risk of an anaphylactic reaction,
Indocyanine green might be a safe option.

Radiotherapy

The effects of radiotherapy differ according to gestational age
of the fetus. In the first 12 weeks of gestation the effect of radi-
ation is teratogenic, and afterwards carcinogenic, with a poten-
tial induction of malignancy in the first decade of child’s life.
The potential consequences of fetal exposure to radiothera-
py are presented in Table 3 [15].

Table 3. Possible effects of radiotherapy on pegnancy

Gestational age Effect of radiotherapy
From conception to 9/10 days Lethal effect
Malformations

From 2-6 wecks Growth retardation

Growth and mental
retardation Microcephaly
Sterility
Malignancies
Genetic defects

From 12-16 weeks

From 20/25 weeks to delivery

In the treatment of breast cancer, in early pregnancy, the
absorbed fetal dose is 5 cQGy, and later, more than 1 Gy.
The fetal exposure of therapeutic doses of 5000-6000
cGyis10 cGy in early pregnancy and 200 cGy or more in
late pregnancy. Therefore, when deciding whether to start
the radiation treatment during pregnancy, it should be
considered that 10 cGy absorbed dose is a borderline for
fetal malformations, with increasing risk of 50% in fetal
absorbed dose of 1 Gy5,[15]. Therefore, radiotherapy should
be avoided during pregnancy, except in selected cases
with far cancer localization and respected safety measures.

Chemotherapy

In pregnancy, due to changes in gastrointestinal motility,
increased plasma volume leading to 50% decreased peak
drug concentration in the amniotic fluid as a 3rd pharma-
cological space thus delaying metabolism and excretion
with a potentially increasing toxicity, and increased blood
flow and renal clearance, alter the pharmacokinetics of
chemotherapy. Most of the cytotoxic agents can pass ac-
ross the placenta and are teratogenic for the fetus, but
they are more rapidly eliminated than the same agents in
general population, except methotrexate which is captu-
red in the amniotic fluid longer. Nevertheless, the highest
risk for teratogenicity is given by the antimetabolites and
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alkylating agents. The malformations frequency in the first
trimester ranges from 12.7-17% in single and 25% in po-
ly-chemotherapy, with a general population rate of 1-
3% [16],reaching up to 20% at term [17]. Therefore, in
the first trimester, chemotherapy should be avoided. In
the second (after 16™ week when CNS is develo]ﬁed) or
third trimester mostcytostatics are safe till the 34" week
of pregnancy [18]. The fetal plasma samples of doxorubi-
cin, epirubicin, paclitaxel and docetaxel are below 10%,
and for that reason are safe for second and third trimester
treatment. However, the risk of premature delivery and
intrauterine growth retardation should be kept in mind.
The administration of chemotherapy should not go beyond
the 34th week of pregnancy, because delivery within two
weeks of the last chemotherapy dose may lead to fetal neu-
tropenia. Anti-neoplastic drugs are excreted in the breast
milk andtherefore, breast feeding should be avoided [19].
Studies of the long-term effects on fetuses exposed in utero
to chemotherapy showed no major neurologic deficits nor
psychological changes in the offspring [20,21]. Late poten-
tial risk of chemotherapy during pregnancy might be carci-
nogennesis in offspring, as well as intellectual and repro-
ductive impairment [20].

Prognosis

In malignant diseases during pregnancy, the prognosis
is the same as in general population cancers of the same stage,
localization and type. Breast and ovarian cancers have worse
prognosis if diagnosed during lactation. Some cancers are
detected rather late, since pregnancy may conceal the
symptoms [22]. Termination of pregnancy is indicated in
cases of, either high absorbed fetal radiation dose, or high
grade, aggressive or metastatic cancer.

Counselling and treatment plan of pregnant patient
with malignant disease

The treatment plan of a pregnant patient with cancer has three
possibilities: termination of pregnancy; postponement of treat-
ment to reach fetal viability; treatment during pregnancy.
According to western medicine, a pregnant woman with a
malignant disease should be accepted as an autonomous
person with the right to choose between several possibili-
ties for treatment in the best interest of herself and her fetus.
She should be presented with all risks and opportunities
while choosing whether to be treated, to postpone treatment,
or to terminate pregnancy. It is highly difficult to choose
which is the best offer, and at the same time to minimize
the risk both for the mother and for the child. It is very
delicate and challenging for the doctor to make the best
approach to the family, and to explain all aspects of the
disease and treatment options in the language that can be
completely understood by the patient and her closest
family. Nevertheless, the decision should be made together
with the patient and her closest family in her and her baby’s
best interest.
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Abstract

The safe and effective analgesia during and after surgery
is an important clinical, social and economic problem.
The goal of good analgesia is an individual balancing that
patient's pain is reduced to a low level, and side effects
are minimized. Data from the literature suggest genetic
differences between patients in their ability to metabo-
lize a particular drug. The effect of the drug is determi-
ned by interreaction of several genetic polymerphisms
that affect the pharmacokinetics and pharmacodynamics
of the drug, including differences in potency of binding
to receptors and activity of drug enzymes and transport-
ters. There is evidence suggesting that mutations of the
mu-opioid receptor gene affects interindividual differen-
ces in opioid sensitivity. This review of the literature
aims to analyze the current knowledge on the impact of
genetic polymorphisms of CYP3A4, ABCB1 C3435,
ABCBI 2677 and OPRM1 A118G gene on analgesic
effect and side effects of opioids in the treatment of
postoperative pain.

Keywords: pharmacogenetics, opioids, postoperative
pain, polymorphisms

AmnctpakTt

Bes36ennara u epekTuBHA aHANre3uja BO TEK U 1O
XUPYPUIKATE MHTEPBEHIINN TIPETCTaBYBa BasKeH KITU-
HUYKW, COIMjaJieH U eKOHOMCKHM Tipo6iieM. Llenra Ha
noOpaTa aHajresnja € MHAUBUYAITHO OajaHCHpame
Ha aHAJTEeTUIUTE CO KOU Kaj MallMeHTOT Oonkarta Ke
ce CBefie Ha HajHUCKO HMBO, a HECAKaHNTE e(heKTH
Ke ce MmuanMmnpaart. [logaronuTe on murepartypara
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cyrepupaaT Ha TEHETCKHUTE pa3juKu THomerly ma-
IAEHTUTE BO HUBHATA CIOCOOHOCT Jja METa0OIM3H-
paat ofipefieH Jek. EeKToT Ha JIEKOT € JleTepMHU-
HUpaH O] MHTeppeaKnnjaTa Ha HEKOJIKY TeHEeTCKA
nmonmMopgu3MHI KOM BIIMjaaT Bp3 HeroBara (papma-
KOKMHETHKa U (hapMaKOHAMUKa, BKIIy4yBajKu T
pa3uKKUTe BO MOTEHTHOCTA HAa BP3yBake 3a pelier-
TOpPHUTE KaKO W aKTUBHOCTA Ha METaOOIM3NPAUKUATE
€H3WMH U TpaHcopTepu. ViMa mokas3um Kou cyrepu-
paar Jieka MyTallii Ha mu-OMOMIHUOT PEleNTOPEH
TeH BiIMjaaT Bp3 MHTEPUHAWBUAYATHUTE PA3IINKA BO
omumougHaTa oceTauBocT. OBOj mperiies of JIUTe-
parypaTa uma 3a I[eJ1 Jla TH aHAJIM3Kupa JOCeTallTHATE
CO3HaHWja 3a BIMjaHWETO HA TEHETCKUTE TOJIMMOP-
¢u3zmu Ha CYP3A4, ABCB1 C3435, ABCB1 2677 n
OPRM1 A118G reHOT Bp3 aHaNreTCKUOT €(eKT U
HecakaHUTe e(PeKTH Ha ONMUOUUTE NPU TPETMAHOT
Ha TIoCcToIepaTHBHA OOJKa.

Knyunn 360poBn: hapmMaKoreHeTHKa, ONMOU/H,
nocronepaTuBHa 00JKa, IOMUMOP(U3IMU

Introduction

One of the most important objectives during surgery and
early postoperative period is pain relief with minimal
side effects of analgesics used. The safe and effective
analgesia during and after surgery is an important cli-
nical, social and economic problem. This problem is
important due to individual differences between pa-
tients sensitivity compared to opioid analgesics used.
Each year in the US alone more than 30 million chil-
dren and adults are subjected to painful surgical proce-
dures, while worldwide more than 250 million patients
are in need of any type of surgery within one year.
Many patients cope with inadequate pain control or
side effects of opioids that are commonly used in the
early postoperative period. The goal of good analgesia
is individual balancing that patient's pain is reduced to
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a low level, and side effects are minimized. There are
many variables that determine the degree of pain: age,
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weight, sex, race, presence of anxiety and type of sur-
gery [1]. New research suggests that the different struc-
ture of the genes responsible for a particular part of
pharmacokinetics or pharmacodynamics of opioids affect
efficacy. Studies done on animals and humans suggest
that some metabolizing enzymes and transporters play an
important role in opioid metabolism impacting opioid
movement in and out of opioid target cells. This process
has the power to influence the interindividual differences
in the concentration of the opioid in blood and brain [2].

1. Variations in the pharmacokinetics of opioids
1.a. Opioid metabolizers

In the literature genetic differences between patients in
their ability to metabolize a particular drug are presented.
Opioid analgesics are metabolised mainly by cytochrome
P450 system and less than/by?? UDP-glucuronosyltrans-
ferases (UGTs), participating in the secondary metabolic
processes. Codein drug can be totally ineffective in 10%
of the Asian population due to mutation of the enzyme
CYP2D6, which is necessary for metabolism of the
drug in the active substrate. There are other genetic
changes that may affect a particular part of the drug
metabolism, and increase or decrease of its efficiency
[4]. Genetic variability in the expression or density of
opioid receptors, receptor potential or ability to trans-
fer may explain the different sensitivity in patients on
drug morphine. Also, variability in the expression of
enzymes responsible for the metabolism of opioids may
affect differences in individual consumption of opioid
analgesics and their toxicity. In the future pharmacogene-
tic mapping can serve as a predictor of individual do-
sage [4]. The effect of the drug is determined by interreac-
tion of several genetic polymorphisms that affect the
pharmacokinetics and pharmacodynamics of the drug,
including differences in potency of binding to recap-
tors. Together 20-25% of the effects of clinically used
drugs are altered by genetic differences in enzymes invol-
ved in their metabolism. Enzyme system cytochrome
P450 (CYP) is the biggest part because this system is
responsible for 80% of the phase I metabolism of the
drug. There are four metabolic structures by the enzyme
system responsible for the metabolism of drugs: PM-
poor metabolizers, IM-intermediate metabolizers, EM-
extensive metabolizers and UM-ultrarapid metabolizers
[5]. Genetic polymorphisms play an important role in
variations of sensitivity to the drug. Patients with ge-
netic enzyme system that belong to the group of PM-
poor metabolizers have at least one mutant (inactive
alleles) within the gene and may exhibit more side
effects with normal dose of the drug, due to reduced
metabolism and increased concentration of the drug in
the blood. Patients in the group of strong EM-meta-
bolizers, or those wich have two active alleles within
the genetic system that encodes enzymes for dissolution
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of the drug are expected to have a good response to the
drug they take. Clinically relevant CYP3A enzymes,
CYP3A4, CYP3AS5 and CYP3A7 substrate have similar
characteristics and are located predominantly in the liver.
CYP3A4 is the largest cytochrome P450 system present
in the liver. There is a large interindividual variability in
CYP3A4 gene expression [6]. Differences in metabolism
of codein between strong and poor metabolizers have
influence on the analgesic efficiency in patients who
received codein by the PCA pump (patient controlled
analgesia). Patients according to genetic analysis of me-
tabolizing enzymes were in the group of poor metabo-
lizers (PM) received a greater concentration of the drug
due to inadequate analgesia, unlike patients who were
strong metabolizers (EM [7]. The study for efficacy of
tramadol in the treatment of postoperative pain, from
241 patients in the group of strong metabolizers and 30 in
the group of poor metabolizers, 47% of PM and 22% of
the EM were tramadol insensitive; 43% of PM and 22%
of EM had a need for additional analgesia [8]. The ge-
netic polymorphism of opioid metabolizing enzymes
has great variability and affect the pharmacokinetics of
opioid analgesic efficacy and toxicity [9].

1.b. Opioid transporters

Drug transporters are important structural proteins that
affect absorption, distribution and elimination of opioids
[9]. In the gastrointestinal tract and the liver cells they
have the power to affect the bioavailability of opioids
imported through the gastrointestinal tract by reducing
or increasing the intestinal absorption and biliary elimi-
nation [10,11]. The activity of transporters at the blood-
brain barrier have the potential to affect the clinical
efficacy and safety of opioids. The main action of these
drugs is in the brain [9]. Opioid transporter is acting as
drug transport out of the target cells. The effectiveness
of carriers depends on the crossing of the opioid through
biological membranes. There are two large families of
opioid transporters integrated in the pharmacokinetics
of these drugs, which are ATP binding cassette (ABC)-
efflux transporters and solute carrier (SLC)-influx trans-
porters [9]. ABC transporters efflux family contains near-
ly 50 active polymorphisms divided into seven smaller
groups [12]. The most studied so far by ABC transpor-
ters is ABCB1 (MDRI1, P-glucoprotein (P-gp)), efflux
transporter which operates on the capillary endothelial
cells of the blood-brain barrier and blood-CSF barrier
[12]. Opioid analgesia is delayed in mice with a genetic
mutation in the P-glucoprotein. Morphine, methadone,
loperamide and fentanyl are P-glucoprotein substrates
[13-18]. ABCBI gene wich is encoding P-gp is highly po-
lymorphic with over 100 identified single polymerphisms.
Most genetic polymorphism has been researched in exon
26, it is C3435T, which has a different distribution and
frequency of people with different ethnic backgrounds.
There are compelling data that the distribution of morhi-

ne in the brain, which is transported by P-gp, is depen-
dent on genetic polymorphism of ABCB1 3435. There
is a connection between increased concentration of mor-
phine in CSF in patients mutant homozygous compared
to 3435 ABCBI gene [19]. The explanation is that pa-
tients who have two mutant alleles of this gene, lack
appropriate active efflux transport of opioid substance
(P-gp), it increases the concentration of the opioid in
the liquor and occur more severe side effects, such as
sedation. From this group of genes responsible for P-
gp, as the main transporter of opioid drugs in and out
of the target cells and gene ABCB1 2677.

Patients with at least one mutant allele in both ABCB1
genes ABCBI1 3435 and 2677 have significantly higher
concentration of loperamide in plasma, unlike the pa-
tients who have two wild-type alleles of these two
genes [20]. Mutation of the gene ABCB1 2677 affects
the concentration of opioid substance in the blood and
adverse effects [21,22]. In his study Campa et al, pla-
ced the hypothesis that patients who have two wilde
type alleles of the gene responsible for opioid transport
ABCBI 3435 CC and two mutant alleles of the gene
encoding the mu-opioid receptor OPRM1 118 GG will
be the least sensitive of opioids (worst responders). On
the other hand, patients with two mutant alleles of the
gene ABCBI1 3435 TT, having ineffective efflux trans-
port of the opioid out of the cell and two wilde type
alleles of the gene encoding the opioid receptor OPRM1
118 AA are expected to be most sensitive to opioid
therapy (best responders). In a retrospective study of
Coller et al, the authors concluded that the variability
of the ABCB1 gene affects the daily needs of metha-
done. Patients who had two active alleles of this gene
(active efflux transport) were in need of higher daily
doses than in patients who had at least one mutant alle-
le of the same gene (inactive efflux transport) [23]. Varia-
bility in the degree of pain and the need for opioids was
significantly associated with genetic polymorphism, parti-
cularly taking into account the combined structure of po-
tential predictors genes responsible for certain parts of the
pharmacokinetics and pharmacodynamics of these drugs.

2. Variations in the pharmacodynamics of opioids
2.a. Opioid receptors

Mu, kappa and delta opioid receptors are encoded by
OPRM1, OPRK1 OPRDI and all genes have polymer-
phism. There is evidence to suggest that mutations of the
mu-opioid receptor gene affect interindividual differen-
ces in opioid sensitivity [24]. OPRM1 gene can occur in
the following allelic presentation AA homozygous with
wilde type allele, heterozygous AG with one mutant
allele and GG homozygotes with two mutant alleles. It
is assumed that patients with two wilde type alleles AA
have a strong potential to bind the opioid substance,
unlike patients with at least one mutant allele had a
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weak affinity and power to bind opioid drug. Single
nucleotide polymorphism of 118A>G within the OPRM1
mu-opioid receptor gene resulting in different perfor-
mance of opioid analgesia, presented in patients with
malignant disease homozygous to the mutant allele (GG),
who received higher doses of morphine for pain relief,
unlike patients with homozygous wild-type alleles (AA)
[25]. In a study that evaluates candidate genes for pain
A118G of OPRMI1 gene is rated eight, scoring system
where the highest grade was nine [26].

One of the first experimental study on the possible
relationship between genetic polymorphism within the
OPRM1 gene and the degree of pain is made in the US
in the study of Fillingim et al. This study found that there
are differences in the level of pain caused by painful sti-
muli (thermal, mechanical and ischemic) in patients with
different profile OPRM1 gene [27]. Another study inves-
tigating the correlation between 118A>G polymerphism
and genetic required dose of morphine (PCA-patient con-
trolled analgesia) among the patients after knee arthro-
plasty surgery. Patients with homozygous variant (GG)
consumed about 60% higher amount of morphium, un-
like patients who were heterozygous or homozygous
with wild type allele (AA) for 48 hours postoperatively
investigation. Demographic data are not correlate with
pain and opioid claim [28]. During the research done
among the women after hysterectomy, patients homozy-
gous with mutant alleles (GG) within the 118 A>G poly-
morphism required a 30% higher dose of morphine to
control postoperative pain, unlike patients homozygous
wild type alleles (AA) in the first 24 hours after abdomi-
nal hysterectomy [29]. Significant difference between
the degree of pain and 118A>G genotype was found in
the study conducted in patients with malignant disease
treated with morphine in the first two months of therapy.
In the first seven days of starting treatment with mor-
phine, patients with homozygous wild type allele (AA)
had weaker pain from baseline, in contrast to patients
homozygous mutant type alleles (GG), in which the res-
ponse to pain-killers on the level of pain was insignificant
[30]. The study of Sia et al, made in England included
631 female stump operated by caesarean section. The
women were divided into 3 groups according to genoty-
pe: AA group, Group AG and GG group. All patients
were guided in spinal anesthesia (marcaine 0,5% 2 ml
+ morpine 0,1 mg intrathecal). Postoperatively they were
placed on PCA (patient controlled analgesia) and follo-
wed 24 hours with the following parameters every 4
hours pain (VAS visual anallog scale), nausea, and pru-
ritus. The conclusion from this study is that A118G po-
lymorphism of human mu-opioid receptor gene have a
significant effect on the perception of pain, need for
analgesics and the occurrence of nausea as a side effect in
patients who received intrathecal morphine and intra-
venous PCA postoperatively. Patients with AA genoty-
pe had the faintest pain, received less morphine intra-
venously in the postoperative period, and had a higher

incidence of nausea and vomiting. Patients from group
GG had the strongest pain [31] Study of Fukuda et al,
made in Japan 2009 in the field of oral surgery, produ-
ces results that one of the five most common single nuc-
leotide genetic polymorphisms OPRM1 gene responsible
for mu-opioid receptors influence the perception of post-
operative pain and the need of fentanyl. This strong
opioid is less effective in patients with a G allele of the
OPRMI-118G unlike patients with the A allele [32].
The study made in China 174 patients after gynecolo-
gical interventions analyzes the relation of the degree
of pain and the need for fentanyl (PCA) with A118G
polymorphism of the mu-opioid receptor gene (OPRM1).
Fentanyl consumpation is greater in patients with G
allele. OPRM1 genetic analysis may be a predictor of
opioid sensitivity and to optimize post-operative pain
control. [33]. The impact of genetic polymorphism A118G
within the OPRM1 gene on the level of pain was re-
searched in a study in patients with diabetes and diabe-
tic foot. Variations within this gene is closely related to
the degree of pain. Patients with mutant type alleles
within the 118 OPRM1 had weaker pain than other pa-
tients [34]. After the initial assumptions OPRM1 gene
that is responsible for binding the drug morphin to
opioid receptors, Deb et al, explored the association of
genetic variations within this gene and addiction to he-
roin and alcohol use among Indian population. Patients
who consumed heroin and alcohol, and had G allele in
A118G single genetic polymorphism was associated
with a greater dependence, unlike patients with the A
allele [35]. Several studies refer to the demographic
characteristics of the patients such as age, sex and the
type of operation affect the level of pain [36,37]. Di-
fferences in the distribution and frequency of alleles
within the genetic polymorphism of the OPRMI is re-
ferenced in different ethnic groups [38-40]. Stronger
pain and greater need of fentanyl in patients with 118G
allele is likely due to changed less binding capability
of mu-opioid receptor within the genetic variability of
OPRMI1 gene in patients with a G allele [41]. Two stu-
dies that refer to their investigations found no differen-
ces in binding ability of opioids to mu-opioid receptors
in different variations of OPRM1 gene [42,43]. So far
it is known that the effects of the fentanyl-representing
mu-opioid agonist, is variable in different individuals.
The exact mechanism of these individual differences are
not yet known. Multiple factors affect postoperative pain
such as ethnicity, anxiety, and presence of preoperative
pain. Opioid receptor is encoded by the mu-opioid recap-
tor gene (OPRM1), it is the most important candidate
for the examination of genetic variation on the level of
pain in the field of pharmacogenetics. This receptor is
mainly place of action and the endogenous opioids
such as enkephalins and endorphins - and represents
a principal place of action of most opioid analgesics
[44-46]. Genetic variations influence susceptibility to
pain, the likelihood of developing chronic pain and res-
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ponse to pharmacotherapy in managing pain [47,48].
Farmacogenetic polymorphism is definitely important
role in individual differences of analgesic effects and the
emergence of side effects of opioid analgesics. However,
genetic factors of the individual response of the analgesic
pain treatment. Other factors affecting the treatment of
pain include biological differences (ethnic, age and gen-
der), factors of environment (smoking), comorbidities
and use of other drugs (potential interreaction) must be
considered along with genetic variations, because they
summed together affecting the pharmacokinetics and
pharmacodynamics of drugs used to control pain. Addi-
tional studies are necessary to characterize the combi-
ned effect of genetic variation with demographic and cli-
nical variables in order of selection and appropriate opioid
dosage to individual patients for suprimiranje middle
and severe pain. It requires additional randomized pros-
pective studies to assess the appropriate dosing and
make individual drug algorithm based on genotypic in-
formation. Incorporating this new knowledge in the stan-
dards of anesthesiologists will result in benefits for pa-
tients and greater safety. In the near future farmacoge-
netic approach in the management of pain will provide
individualization of the treatment and selection of an
appropriate analgesic early treatment in order to pro-
vide sustained efficacy with minimal side effects [49].

Conflict of interest statement. None declared.
References

1. Senthilkumar Sadhasivam, Vidya Chidambaran. Pharmacoge-
nomics of Opioids and Perioperative Pain Management.
Pharmacogenomics 2012; 13(15): 1719-1740.

2. Howard HS. Variations in Opioid Responsiveness. Pain
Physician 2008; 11: 237-248.

3. Eichelbaum M, Evert B. Influence of pharmacogenetics on
drug disposition and response. Clin Exp Pharmacol Physiol
1996; 23: 983-985.

4. Roses A. Pharmacogenetics and future drug development
and delivery. Lancet 2000; 355: 1358-1361.

5. Vuilleumier PH, Stamer UM, Landau. Pharmacogenomic
considerations in opioid analgesia. Pharmgenomics Pers
Med 2012; 5: 73-87.

6. Bozina N, Bradamante V, Lovric M. Genetic Polymorphism
of metabolic enzymes P450 (CYP) as a susceptibility factor
for drug response, toxicity, and cancer risk. Arh Hig Rada
Toksikol 2009; 60(2): 217-242.

7. Persson K, Sjostrom S, Sigurdardottir I, et al. Patient-
controlled analgesia (PCA) with codeine for postoperative
pain relief in ten extensive metabolisers and one poor
metaboliser of dextromethorphan. Br J Clin Pharmacol
1995; 39: 182-186.

8. Stamer UM, Lehnen K, Hothker F, er al. Impact of
CYP2D6 genotype on postoperative tramadol analgesia.
Pain 2003; 105: 231-238.

9.  Somogyi AA, Barratt DT, Coller JK. Pharmacogenetics of
opioids. Clinical Pharmacoly Ther 2007; 81: 429-444.

10. Dietrich CG, Geier A, Oude Elferink RP. ABC of oral
bioavailability: Transporters as gatekeepers in the gut. Gut
2003; 52: 1788-1795.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

Chan LMS, Lowes S, Hirst BH. The ABCs of drug transport
in intestine and liver: Efflux proteins limiting drug absorption
and bioavailability. Eur J Pharm Sci 2004; 21: 25-51.
Fromm MF. Importance of P-glycoprotein and blood-tissue
barriers. Trends Pharmacol Sci 2004; 25: 423-429.
Sadeque AJ, Wandel C, He H, et al. Increased drug delivery
to the brain by P-glycoprotein inhibition. Clin Pharmacol
Ther 2000; 68: 231-237.

Kharasch ED, Hoffer C, Whittington D, Sheffels P. Role
of P-glycoprotein in the intestinal absorption and clinical
effects of morphine. Clin Pharmacol Ther 2003; 74:543-554.
Drewe J, Ball HA, Beglinger C, et al. Effect of p-glycopro-
tein modulation on the clinical pharmacokinetics and adverse
effects of morphine. BrJ Clin Pharmacol 2000; 50: 237-246.
Skarke C, Jarrar M, Erb K, et al. Respiratory and miotic
effects of morphine in healthy volunteers when P-glyco-
protein is blocked by quinidine. Clin Pharmacol Ther
2003; 74: 303-311.

Kharasch ED, Hoffer C, Altuntas TG, Whittington D.
Quinidine as a probe for the role of p-glycoprotein in the
intestinal absorption and clinical effects of fentanyl. J Clin
Pharmacol 2004; 44: 224-233.

Kharasch ED, Hoffer C, Whittington D. The effect of
quinidine, used as a probe for the involvement of P-glyco-
protein, on the intestinal absorption and pharmacodynamics
of methadone. Br J Clin Pharmacol 2004; 57: 600-610.
Meineke I, Freudenthaler S, Hofmann U, et a/. Pharmaco-
kinetic modelling of morphine, morphine-3-glucuronide and
morphine-6-glucuronide in plasma and cerebrospinal fluid
of neurosurgical patients after short-term infusion of morphine.
Br J Clin Pharmacol 2002; 54: 592-603.

Skarke C, Jarrar M, Schmidt H, et al. Effects of ABCBI1
(multidrug resistance transporter) gene mutations on dis-
position and central nervous effects of loperamide in healthy
volunteers. Pharmacogenetics 2003; 13: 651-660.

Kim RB, Leake BF, Choo EF, et al. Identification of function-
nally variant MDR1 alleles among European Americans and
Africans Americans. Clin Pharmacol Ther 2001; 70: 189-199.
Yamauchi A, Ieiri I, Kataoka Y, et al. Neurotoxicity induced
by tacrolimus after liver transplantation: Relation to genetic
polymorphisms of the ABCBI (MDRI1) gene. Transplantation
2002; 74: 571-572.

Coller JK, Barratt DT, Dahlen K, et al. ABCB1 genetic variabi-
lity and methadone dosage requirements in opioid-depen-
dent individuals. Clin Pharmacol Ther 2006; 80: 682-690.
Lotsch J, Geisslinger G. Are mu-opioid receptor polymer-
phisms important for clinical opioid therapy? Trends Mol
Med 2005; 11: 82-89.

Klepstad P, Rakvag TT, Kaasa S, et al. The 118 A-G poly-
morphism in the human micro-opioid receptor gene may
increase morphine requirements in patients with pain caused by
malignant disease. Acta Anaesthesiol Scand 2004; 48: 1232-1239.
Belfer I, Wu T, Kingman A, et al. Candidate gene studies
of human pain mechanisms: methods for optimizing choice
of polymorphisms and sample size. Anesthesiology 2004;
100: 1562-1572.

Fillingim RB, Kaplan L, Staud R, ef al. The A118G single
nucleotide polymorphism of the mu-opioid receptor gene
(OPRM1) is associated with pressure pain sensitivity in
humans. J Pain 2005; 6(3): 159-167.

Chou WY, Yang LC, Lu HF, et al. Association of mu-
opioid receptor gene polymorphism (A118G) with variations
in morphine consumption for analgesia after total knee
arthroplasty. Acta Anaesthesiol Scand 2006; 50: 787-792.
Chou WY, Wang CH, Liu PH, et a/. Human opioid
receptor A118G polymorphism affects intravenous patient-



62

Pharmacogenetics of opioid therapy in treatment of postoperative pain

30.

31.

32.

33.

34.

35.

36.

37.

38.

controlled analgesia morphine consumption after total abdo-
minal hysterectomy. Anesthesiology 2006; 105: 334-337.
Campa D, Gioia A, Tomei A, et al. Association of ABCB1/
MDR1 and OPRM1 gene polymorphisms with morphine
pain relief. Clin Pharmacol Ther 2008; 83: 559-566.

Sia AT, Lim Y, Lim EC, et al. A118G Single Nucleotide
Polymorphism of Human-Opioid Receptor Gene Influences
Pain Perceptionand Patient-controlled Intravenous Morphine
Consumptionafter Intrathecal Morphine for Postcesarean
Analgesia. Anesthesiology 2008; 109: 520-526.

Fukuda K, Hayashida M, lkeda K. Postoperative pain
management following orthognathic surgery in consideration
of individual differences-is the antinociceptive effect of
fentanyl related to the genotype involving nucleotide at
OPRM1? Masui 2009; 58(9): 1102-1108.

Zhang W, Chang YZ, Kan QC, et al. Association of
human micro-opioid receptor gene polymorphism A118G
with fentanyl analgesia consumption in Chinese gynaecologi-
cal patients. Anaesthesia 2010; 65(2): 130-135.

Cheng KI, Lin SR, Chang LL, et al. Association of the
functional A118G polymorphism of OPRM1 in diabetic
patients with foot ulcer pain. J Diabetes Complications
2010; 24(2): 102-108.

Deb I, Chakraborty J, Gangopadhyay PK, et al. Single-
nucleotide polymorphism (A118G) in exon 1 of OPRM1
gene causes alteration in downstream signaling by mu-
opioid receptor and may contribute to the genetic risk for
addiction. J Neurochem 2010; 112(2): 486-496.

Bisgaard T, Klarskov B, Rosenberg J, Kehlet H. Characteristics
and prediction of early pain after laparoscopic cholecystecto-
my. Pain 2001; 90: 261-269.

Cepeda MS, Carr DB. Women experience more pain and
require more morphine than men to achieve a similar degree
of analgesia. Anesth Analg 2003; 97: 1464-1468.

LaForge KS, Yuferov V, Kreek MJ. Opioid receptor and
peptide gene polymorphisms: potential implications for
addictions. Eur J Pharmacol 2000; 410: 249-268.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

Szeto CY, Tang NL, Lee DT, Stadlin A. Association between
mu opioid receptor gene polymorphisms and Chinese heroin
addicts. Neuroreport 2001; 12: 1103-1106.

Tan EC, Tan CH, Karupathivan U, Yap EP. Mu opioid
receptor gene polymorphisms and heroin dependence in
Asian populations. Neuroreport 2003; 14: 569-572.

Zhang Y, Wang D, Johnson AD, et al. Allelic expression
imbalance of human mu opioid receptor (OPRM1) caused
by variant A118G. J Biol Chem 2005; 280: 32618-32624.
Befort K, Filliol D, Decaillot FM, et al. A single nucleotide
polymorphic mutation in the human mu-opioid receptor
severely impairs receptor signaling. J Biol Chem 2001;
276:3130-3137.

Beyer A, Koch T, Schroder H, et al. Effect of the A118G
polymorphism on binding affinity, potency andagonist-
mediated endocytosis, desensitization, and resensitizationof
the human mu-opioid receptor. J Neurochem 2004; 89:
553-560.

Tan EC, Lim Y, Teo YY, et al. Ethnic differences in pain
perception and patient-controlled analgesia usage for post-
operative pain. J Pain 2008; 9: 849-855.

Nagashima M, Katoh R, Sato Y, et al. Is there genetic poly-
morphism evidence for individualhuman sensitivity to opiates?
Current Pain and Headache Reports 2007; 11: 115-123.
Ikeda K, Ide S, Han W, et al. How individual sensitivity to
opiates can be predicted by gene analyses. Trends Pharmacol
Sci 2005; 26: 311-317.

Kadiev E, Patel V, Rad P, et al. Role of pharmacogenetics
in variable response to drugs: focus on opioids. Expert Opin
Drug Metab Toxicol 2008; 4: 77-91.

Argoff CE. Clinical implications of opioid pharmacogenetics.
Clin J Pain 2010; 26(10): S16-S20.

Jannetto PJ, Bratanow NC. Pharmacogenomic considerations
in the opioid management of pain. Genome Medicine 2010;
15;2(9): 66.



Max Meo I1pezaeo 2016;70(2): 63-67

Original article

METHODS FOR VASCULAR CONTROL IN LIVER RESECTIONS DUE TO COLORECTAL
METASTASES - IMPACT ON RESIDUAL PARENCHYMA

METOIN 3A BACKYJ/JAPHA KOHTPOJIA 1PN PECEKIIMM HA IIPH OPOB ITOPAIU
KOJOPEKTAJHU METACTA3H - BIMJAHME BP3 PESUAYA/THUOT MAPEHXUM

Stefan Petrovski', Elena Arabadzhieva®, Saso Bonev’, Dimitar Bulanov’, Valentin Popov2 and

Violeta Dimitrova’

'Department of Surgery, Clinical Hospital-Shtip, Republic of Macedonia, *Clinic of General and Hepato-
pancreatic Surgery, UMBAL "Aleksandrovska" - Sofia, MU - Sofia, Republic of Bulgaria

Abstract

Introduction. Massive blood loss while performing re-
sections of the liver continues to be a serious problem with
potentially lethal outcome. Therefore in the last 2-3 de-
cades there has been a significant developement of tech-
niques for vascular control during liver resections.
Methods. In the period from 01.01.2006 to 31.12.2015
in KOCPH UMBAL "Aleksnadrovska" a total of 239 pa-
tients with colorectal liver metastases underwent surgery
of whom: 179 patients were radicaly operated on and 57
patients were subjected to Pringle maneuver. Using the
statistical software SPSS-19 we analyzed various factors
that may affect the early postoperative results.

Results. In resections of colorectal liver metastases there
was a significant difference in the postoperative func-
tional parameters (AST, ALT), which correlated with the
degree of liver damage, in patients with Pringle and with-
out Pringle maneuver 265.32 vs. 448 (p=0.001), and 300.53
vs. 481.91 (p=0.002),-respectively. There was no signi-
ficant difference in the postoperative results in compari-
sson of resections <15 minutes, performed without Prin-
gle and with Pringle maneuver. The blood loss is another
factor that affects the postoperative complications (p =
0.048), and it was lowest in the Pringle group <15 min.
Conclusion. Pringle maneuver is a simple and effect-
tive method for vascular control. As a result of its use
we can observe the damage of the residual liver volume
from the continuous ischemia to the reperfusion period.
Thus, in liver resections, due to colorectal metastasis,
vascular control strategy should be individual and co-
rresponding to the extent of the procedure and asso-
ciated diseases of the liver-fatty liver, cirrhosis, chronic
hepatitis and others.

Keywords: colorectal liver metastases, liver resection,
vascular occlusion of hepato-duodenal ligament, ischemia,
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residual parenchyma.

AncTrpakTt

BoBen. MacuBHaTa 3ary0a Ha KpB IPH M3BpIIyBa-
€ PeceKIny Ha IpH ApoO MpOAoKyBa Aa Oupe ce-
PpHO3€eH NpoOJIeM CO NOTEHIUjaTHO JeTaleH UCXOH.
3aToa, BO TIOCIIEIHUTE /IBE-TPU ACIICHUH, 3HAUUTE-
HO ce pa3BUBaaT TEXHUKHTE 33 BacKyJapHa KOHTPO-
JIa IpY peceKLUy Ha IPHUOT JpoO.

Metomu. Bo nepuopot op 01.1.2006 r. mo 31.12.2015
r. so KOHUITX YMBAJI (KOCPH UMBAL) " Anek-
CHajipoBcka" ce onepupanu 239 manyeHTH co KoJo-
PEeKTaHA METacTa3! Ha LPHHUOT ApoO, paguKaIHO
ce onepupanu 179 manueHTH, a Kaj 57 MalueHTy €
HanpaseH Pringle maneuver. Co cTaTUCTHYKHM cO(PT-
Bep SPSS-19 6ea ananu3upanu pa3iandHu pakTopu
KOMIITO MOKE Jia BIMjaaT Ha paHUTE MOCTOIepa-
THBHHU PE3YITATH.

Pesynrarn. [Ipu pecekuum Ha IPHUOT ApoO mopa-
IM KOJOPEKTaJHH METacTa3W IIOCTOM CHUTHHU(U-
KaHTHA Pa3jMKa Ha IIOCTONEPATUBHATE (DYHKIMOHAI-
Hu apameTpu (AST, ALT), KOUIITO KOpearpaar co
CTEICHOT Ha OLITETYBamE Ha IIPHUOT P00, Kaj na-
mueHTH 6e3 Pringle u co Pringle-coopBeTHO 265,32,
HacpoTu 448 (p=0,001) 300,53, nacnporu 481,91
(p=0,002). Hema 3nauajHa pa3nuKa Ha TOCTONepa-
THBHUTE BPEHOCTH NpH criopefi0a Ha peceKiyu 6e3
Pringle n co Pringle mop 15 mun. 3arybaTa Ha KpB €
Apyr ¢akTop KOJjIITO BiIMjae Ha MOCTONEPATUBHUTE
komutukarmu (p=0,048), Taa e HajHHUCKA BO rpyrara
co Pringle <15 muH.

3akaydok. Pringle maneuver mpeTcTaByBa npocT u
eeKTUBEH METO/]] 3a BacKyJjlapHa KoHTpoJa. Kako
pe3ynTaT off HerosaTa ynorpeba Moxe ja ce Hal-
JbyyBa OLITETYBAalE¢ HA PE3UAYATHUOT BOIYMEH
Ha PHUOT ApoO Off NPOOJKUTENHATA HCXEMUja 1
MepuofioT Ha pernepdysuja. 3aToa, IpH pPeceKun
Ha IPHAOT APOO, MOPaN KOJIOPEKTATHA METacTasu,
CTpaTerujaTa 3a BacKyjJapHa KOHTpoza Tpeba fja
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Ouje MHIUBUAYAJTHA U J]a KOPECHOHIUpa CO €KCTeH-
3UTETOT Ha MpoleypaTa u co acouupaHuTe Gomuec-
TH Ha LPHUOT APOO-CTEaTO3a, HUPO3a, XPOHUUECH
XeTaTuT H JIp.

Knyunu 360poBu: Konopexkrannu meracrasu Ha
LIPHUOT APOO, IPHOAPOOHA peceKIrja, KIEeMyBamhe
Ha XemaToAyO/IeHAIHNOT JINTaMEeHT, NCXeMHja,
pe3unyaneH napeHxuM

Intoduction

The significant blood loss in liver resections and the
perioperative blood transfusion are associated with an
increased rate of postoperative complications and mor-
tality [1-3]. Recent studies have even shown that periope-
rative blood transusion increases the risk of recurrence
in patients with colorectal liver metastases. [2,3] Therefo-
re, in recent decades a number of different techniques
for vascular control during liver resection are presented
and described I the literature. Methods for occlusion of
liver blood vessels are effective in reducing the blood
loss during transection of the liver [1,3]. Their use on the
other hand is associated with a potentially damaging
influence to residual parenchyma due to the effect of
continuous ischemia-reperfusion period [3].

Materials and methods

In the period from 01.01.2006 to 31.12.2015 in KOCPH
UMBAL "Aleksnadrovska" 239 patients with colorectal
liver metastases underwent surgery, of whom: 179 patients
were radicaly operated on and 57 patients were subjected
to Pringle maneuver. Using the statistical software SPSS-
19 we analyzed various factors that may affect the early
postoperative results.

Results

The study include 239 patients with colorectal liver
metastases: radical intervention was done in 179 while
in the remaining 60 palliative intervention was performed
or only biopsy was taken-55 patients. The type of inter-
vention applied depended significantly on the type of
liver metastases (p<0.001). Metachronous metastases
significantly more than synchronous were treated with
radical intervention (93.33% vs. 56.3%). Palliatively
treated or biopsied were only 6.67% metachronous and
43.7% synchronous metastases.

Tabela 1. Distribution of the types of radical interventions in
synchronous and metachronous liver metastases

Type of'llver Liver metastases
resection p-value
synchronus metachronous
Radical 67(56.3%) 112(93.33%) . <0.001
palliative/biopsy ~ 52(43.7%) 8(6.67%) '
Total 119 120

* (Chi-square test)

In 57(23.8%) patients during liver resection Pringle ma-
neuver was used, with an average duration of 16.37+8.3
minutes. The shortest duration of the Pringle maneuver
lasted for 5 minutes, the maximum duration was 60
minutes.

The group of patients in whom the Pringle maneuver
was used were divided in terms of duration of less than
15 minutes and more than 15 minutes. In 33(18.43%)
patients this vascular procedure was lasted up to 15 mi-
nutes, with an average duration of 12.06+2.7 minutes.
In 24(13.4%) patients the Pringle maneuver was used
for more than 15 minutes, with an average duration of
22.3£9.7 minutes (Figure 1).

Without Pringle
oe3 1

68,16%

<15min.
18,43%

|~

—— >15min

13,41%

Fig. 1. Liver resections with and without Pringle maneuver



Petrovski S. et al.

65

Table 2. Distribution of liver resection with and without
Pringle maneuver and time of it

Types of resections of Pringle maneuver

the liver

without  Pringle Pringle

Pringle <15min  >15 min

N=122 N=33 N=24
atypical resections 49 7 1
resections of 2 segments 12 10 2
resections of 3 segments 11 5 2
resections of more than 3 6 | 3
segments
left lobectomy 11 4 0
left hemihepatectomy 2 1 1
right hemihepatectomy 3 1 8
metastasectomy 19 1 0
resections + another 9 3 7
procedure

Table 2 shows the grouping of surgical interventions
regarding the use of the Pringle maneuver. As it can be

Tabela 3. Comparison of blood loss volume and the length of
applications of Pringle maneuver with patients operated
without clamping technique

The operation extent according
to the number of segments

Pringle resected liver p-value
maneuver . .
major minor
resections resections
no 79(65.83) 43(72.88) 034
yes 41(34.17) 16(27.12) )

seen, this intervention was more frequently used in pa-
tients who underwent right hemihepatectomy (9/12) and
in combined radical operations (10/19). The Pringle
maneuver was used in 34.17% of large-extent opera-
tions, and in 27.12% of small-extent operations. Diffe-
rences in the distribution of patients with and without
Pringle maneuver, in terms of the extent of the interven-
tion according to the number of resected liver segments
showed no statistical significance (p=0.34) (Figure 2).

[0)
100% 34,1 27.1
8090 Pringle

F noryes
60%
40% 65, 2,
20%
0% :
big small

Fig. 2. Extent of surgical intervention according to the number of resected liver segments

There were more complications in patients with synchro-
nous metastases compared to matachronous (6.72% vs
4.17%); with unilateral localized metastases compared to
bilateral (7.75% vs 2.73%), and patients with advanced
age and associated liver disease such as cirrhosis , steato-

sis, chronic hepatitis and others.

Blood loss is another factor that affects the postoperative
morbidity and mortality. When comparing patients with
observed complications postoperatively with patients with-
out complications we noticed that the first group had a

Table 4. Difference in values of AST and ALT pre- and postoperatively depending on the

application and duration of Pringle maneuver

e Average
Pringle Average Stat.l st{cal statistical P
value deviation

error
without Pringle 488.10 170.509 18.604

Bloodloss  p i1 ol >15 min 486.96 123.599 25.772 0.972
without Pringle 488.10 170.509 18.604

Bloodloss b 4ol <15 min 319.35 55.793 10.021 0.000
Pringle >15 min 486.96 123.599 25.772

Bloodloss b0 ole <15 min 319.35 55.793 10.021 0.000
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significantly higher blood loss-537.50 ml compared to
441.67 ml (p=0.048). For this reason we analyzed the
amount of blood loss when we divided patients into
groups with and without Pringle maneuver compared
to the duration of blood vascular occlusion-under and
over 15 minutes. The lowest blood loss was observed in
the group of patients with Pringle <15 min (Table 4).

The extent of damage of residual parenchyma postope-
ratively is closely monitored through the measurement
of serum transaminases and their comparison before
and after surgery (Table 5). Raised values are usually a
result of surgical trauma and ischemic injury of the liver

due to techniques of vascular control. The analysis of
patients with resections of colorectal liver metastases
showed no significant difference in postoperative func-
tional status in patients without Pringle and with Pringle
maneuver. The difference between the preoperative and
postoperative AST values in patients without Pringle and
with Pringle maneuver was 265.32 vs. 448 (p=0.001),
and ALT-300.53 vs. 481.91, respectively (p=0.002). There
was no significant difference of postoperative ALT va-
lues comparing resections without Pringle and Pringle
maneuver with duration less then 15 min.

Table 5. Difference in values of AST and ALT pre- and postoperatively depending
on the application and duration of Pringle maneuver

. Average
Pringle A::fl?ege %?vtil:gf)?ll statistical P

error
Difference in pre-  without 26532 258467 28201  0.001
and postoperative Pringle ' ' ’ ’
values of AST with Pringle  448.00  322.816 43.930
Difference in pre-  without 30053 240.603 26252 0.002
and postoperative Pringle ’ ' : :
values of ALT with Pringle 48191  371.606 50.569
Difference in pre- ;Vrlitll:"l‘: 26532 258.467 28201  0.006
and postoperative . thg Prinel
values of AST Wit TTNEI 46474 296.907 61.909

>15 min
Difference in pre- ;Vr‘itf:"lf 30053  240.603 26252 0.009
and postoperative 'thg Prinel
values of ALT With TTgIC 518,09 348.598 72.688
>15 min

Difference in without 30053 240.603 26252 0.081
pre- and postope- Pringle
rative values of with Pringle
ALT s 455.06  391.278 70.276

Discussion

Intraoperative bleeding and perioperative blood trans-
fusion are assotiated with increase in postoperative mo-
rbidity and mortality [4]. Also, blood transfusions increase
the recurrent rate in patients treated with liver resec-
tion due to malignancy [2,5-7]. Pringle first described the
efficacy of vascular occlusion of hepatoduodenal ligament
in patients with liver damage in 1908 [8]. His maneuver
it has been used routinely in the practice and it is very
easy method for vascular control of the afferent blood
flow to the liver [1,3]. Nevertheless, the Pringle maneuver
poses no risk to the general hemodynamic damage of
the liver and bowel congestion, especially in patients with
chronic liver disease [3]. Using the Pringle maneuver
in duration less than 15 min. we found no statistically sig-
nificant increase in the impairment of the residual pa-
renchyma, which was demonstrated by the ghange of
postoperative transaminase levels. At the same time,
blood loss in this group of patients was the lowest,
presenting this method to be sufficiently effective. This is
also associated with the experience of the surgeon and
the ability to perform transection of the liver in a shorter

period. Patients who require a prolonged period for the
Pringle maneuver pose a problem. Belghiti ez al. [5] re-
ported that intraoperative blood loss during parenchymal
transection was higher, in intermitentniot PM 230 ml vs
530ml, the intraoperative transfusion is higher 28% vs
32%, but there are better results in terms of tolerance
and stabilization of hepatic function of healthy and sick
liver compared to continuous PM. Petrowsky et al. [9]
compared the ischemic preconditioning preparation (PM-
10 min. 30-reperfusion) with CPM and IPM in large hepa-
tectomy observing less blood loss during liver transec-
tion (146 vs. 250 ml) and shorter transection time (40.4
vs 50.6 min). Makuuchi et al. [10] proposed hemihepatic
pedicular occlusion technique to reduce the level of vis-
ceral stasis and general hepatic ischemia. In a randomi-
zed tria Fu et al. [11] compared the hemihepatic occlu-
sion of the liver with CPM and IPM and found that the
operating time was shorter in the Pringle group; the
three groups were different in terms of intraoperative
blood loss and postoperative mortality, but the Pringle
group had a significantly more severe ischemia-reper-
fusion injury of the liver, a greater number of complica-
tions and longer intrahospital period. Hemihepatic occlu-
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sion is particularly useful in patients with liver cirrho-
sis and peripheral lesions due to lower ischemia- reper-
fusion injury of the liver [11]. Heneay ar al. [12] were
the first who described the total hepatic vascular exclu-
sion (THVE). It combines the control of vascular inflow
and outflow and vascular occlusion of the lower and
upper part of v. cava inferior. Chen et al. [13] modified
the technique of THVE and proved the difference bet-
ween PM and modified THVE, in terms of intraopera-
tive blood loss and transfusion (750 ml vs. 350 ml and
46.5% vs 13.3%), but no significant difference in terms
of postoperative functional stabilization of liver enzymes
AST, ALT, bilirubin and morbidity rate (29.3% vs.
31.6%). Selective hepatic vascular exclusion (SHVE)
limits the branches with vascular occlusion with extra-
parenchymal control of hepatic veins, but without in-
terrupting the caval flow. Thus, this method is not asso-
ciated with haemodynamic and biochemical deficiencies
of THVE [14,15]. Selective vascular exclusion compared
to PM had less intraoperative blood loss and transfusion
(420 ml vs. 880 ml), but there was no significant differ-
rence in terms of postoperative morbidity (49% vs. 52%)
[16]. Man ef al. [17] showed that resection with vascular
occlusion compared to resection without vascular occlu-
sion resulted in significantly less blood transecion sur-
face (12 vs. 22 ml/cmz), after a short time of transec-
tion (2 vs. 2.8 min/cm’) and less post-operative compli-
cations (26% vs. 30%). These results are similar to other
showing no significant difference in intraoperative blood
loss, percentage of hemotransfusion and between post-
operative morbidity and no difference mortality. [18]

Conclusion

The Pringle maneuver is a simple and effective method
for vascular control. It helps in monitor the damage to
the residual volume of the liver from the continuous ische-
mia and reperfusion period. Therefore, in liver resec-
tions due to colorectal metastasis, vascular control stra-
tegy should be individual and corresponding to the ex-
tent of the procedure and associated diseases of the liver-
fatty liver, cirrhosis, chronic hepatitis and others.
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Abstract

Introduction. The risk factors associated with the prog-
ression of a severe clinical form of seasonal influenza
are of a particular importance in developing a current
and accurate decision in terms of treatment options.
Aim. The aimof the study was to identify the specific fac-
tors associated with a severe form of seasonal influenza.
Method. The studywas conducted as a prospective,
group comparison at the University Clinic for Infectious
Diseases in Skopje, Macedonia, during the period of Ja-
nuary 01, 2012, until January 01, 2015. This study analy-
zed 122 adult patients, who were clinically-confirmed to
be infected with seasonal influenza by laboratory analy-
ses and other necessary tests. These patients were grouped
into two categories: patients with a mild form of seasonal
influenza, and patients with a severe form of seasonal
influenza. Furthermore, the demographic, clinical, and
biochemical results obtained were analyzed. The variab-
les in the univariable analysis which were significantly
associated with a severe form of seasonal influenza were
included in the multivariable logistic regression analysis
in order to extract and determine the independent predict-
tors of a severe form of seasonal influenza.

Results. The multivariable analysis yielded cardiovas-
cular diseases (p=0.01), dyspnea (p=0.001), tachypnea
>20 respiration/ minute (p=0.005), values of LDH greater
than 618 U/L (p=0.048) and SAPS 2score (p=0.031) as
independent variables which predict the severity of the
illness. The area under the ROC curve [0.826 (95% CI)]
suggests that the probability of a severe form of in-
fluenza was82.6%. The global accuracy for this model
to predict a severe form of influenza was 81.1%, with
the sensitivity being 88.5%, and the specificity 72.9%.
Conclusion. Cardiovascular diseases, dyspnea, tachypnea,
elevated levels of LDH and SAPS 2 score are indepen-
dent predictive indicators for severe influenza. Early

Correspondence to: Cvetanovska Marija, Bul AVNOJ 18-1/4,
1000 Skopje, R. Macedonia; Phone: + 389 2 24 62 106; Email:
mcvetanovska2001@yahoo.com

identification of these indicators will allow implemen-
tation of adequate medical intervention which will in
turn reduce mortality rates.

Keywords: seasonal influenza, severe clinical form,
predictors

Arncrpakr

Bosen. On noceOHO 3HauUeHE ce pU3NK (HaKTOpUTE 3a
pa3Boj Ha TeIIKa KIMHMYKA (GopMa HA CE30HCKA WH-
(yeHI1a 3a TOHECYBamkE¢ HABPEMEHA U IIPABUITHA OJUTyKa
3a CTIIPOBEAYBamkE COOIBETCH TPETMAH.

Llen Ha oBaa cTyaMja € MICHTU(PHUKYBakE Ha (DaKTOPH-
T€, aCOLIMPAaHU CO TEIlIKa HHGIIyeHLIa.

Metoau. VcrpaxyBameTo € MpOCHEKTUBHO, TPYITHO,
CTIOpPEI0EHO U € U3BEICHO Ha YHUBEP3UTETCKAaTa KIMHH-
Ka 3a uH(pexTrBHU Oonect Bo Ckorije Bo mepuo of 1
jaryapu 2012 roguna o 1 janyapu 2015 romuna. Ana-
mi3upann ce 122 BO3pacHW MAMEeHTH COKIMHWYKH U
1a00paTOPUCKKN NMOTBP/CHA Ce30HCKa HH(ITyeHLa, KOU
MIOHATaMy C€ MOJEJICHH Ha Ipyla MalUeHTH CO JIeCHa
U co Temka ¢opma HauH(pIyeHIa. AHaIM3UpPAHU CE
neMorpad)CKu, KIMHHYKA B OHOXEMHUCKH ITOJATOIIH.
Bapwujabnure ox yHuBapujaHTHATa aHAJIM3a, CUTHU(DU-
KaHTHO acoIMpaHH CO TeXHMHATa Ha Oolecta, Oea BKITY-
YeHW BO MYJITHBapHjaHTHATa JIOTHCTHYKA PErpecucka
aHAITK3a, 33 J]a CC JeTCPMUHUPAAT HE3aBHCHUTE TPE/IHK-
TOpH 3a Telka opma Ha HHGITyeHIIA.

Pesyararu. MynTuBapujaHTHATa aHaIM3a T WU3]BOH
KapauoBackynapaute oonectu (p=0.01), nucrmHeja (p=
0.001), raxunueja >20pecnupanun/mMunyta (p=0.005),
Bpeanoctr Ha JIJIX moromemu ox 618 U/L (p=0.048)
u CAIIC 2 ckopor (p=0.031), kaxo He3aBUCHU TIOKa3a-
TENIM KOW Ha MPHEMOT ja MPEIBUAYBaaT TEKHHATA HA
6onecta. Ilopmunara nog ROC kpuBara m3HecyBa
0.826 (95% CI), mTo cyrepupa BepOjaTHOCT 3a TEIIKa
¢dopma Ha uHpayeHna ox 82.6 mpoueHTH. ['obaxHaTa
TOYHOCT Ha OBOj MOJIEN 3a MpeABUIYBamCTeIIKa (hopMa
Ha naIyeHa n3uecysa 81.1%, cemsutiBHOCTa ¢ 88.5%,
a cneruduarocra 72.9%.
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Bakayqok. KapnuoBackynapHuTe 3a00TyBamba, HUCITHEA,
TaxuIHea, nokadyenute BpenHoctu Ha JIJIX u CAIIC
2, peuyucu ce HEe3aBUCHM NPEAUKTOPU 3a TELIKa HH-
¢nyenna. Panara naeHTHUKAIMja HA OBHE TTOKa3aTe-
JHUTe K& OBO3MOXKU MMIDICMEHTAINja HA aIeKBaTHUA Me-
JMIMHCKY TIOCTAIIKUA U K€ MPHUIOHECE 3a HAMATyBame
Ha MOPTAJUTETOT.

Kiyunu 300poBu: ce30HCKa MH(IIYEHIA, TEIIKa KJIU-
HHUYKa (pOpMa, MPEIUKTOPH.

Introduction

Seasonal influenza is an acute, viral, respiratory disease
whichis causedby the influenza viruses A (HIN1), A
(H3N2) and B. It is clinically presented in a range from
mild to severe complicated disease with exacerbation of
other underlying conditions, severe pneumonia, multi-
organ failure and invasive bacterial co-infection [1].
Annual seasonal epidemics affect 5-10% of adult popu-
lation and 20-30% of children. During seasonal epidemics
from 3 to 5 million severe cases and about 250.000-
500.000 lethal cases are registered worldwide [2,3].
Until now there has been nolaboratory test which has
served as a potential marker for identification of pa-
tients with a high risk of developing severe clinical form
of influenza and lethal outcome [4]. It is known that
adult patients and patients with different comorbid con-
ditions such as diabetes mellitus, chronic cardiovascular
diseases, pulmonary diseases and immunosuppressive
conditions are at a higher risk of developing severe
clinical course of the disease and lethal outcome [5-9].
Pneumonia is the main reason for the progression in
the severe form of the illness and lethal outcome [10,
11]. Delayed antiviral treatment, severe hypoxemia and
multisystem organ failure are the most commonly-
referred leading risk factors for thesevere form of the
illness [12,13]. The largest number of studies has eva-
luated isolated risk factors leading to lethal outcome
and only a few of them have been focused on the com-
plete palette of predictors for development a severe form
of the disease and lethal outcome [14-17]. From the
clinical practice point of view, the recognition of the risk
factors and predictors for progression of thesevere form
of the disease and lethal outcome of influenza is of par-
ticular importance in bringing timely and exact decision
for hospitalization, treatment or undertaking special
measures for intensive monitoring of these patients.
Severe influenza is defined by signs ofrespiratory weak-
ness (dyspnea, tachypnea, hypoxia, cyanosis), that is, par-
tial pressure of arterial oxygen (PaO2<70mmHg; <9.0kPa)
and/or need of mechanical ventilation or signs of ARDS
(PaO2/F102<200), intensive care, severe complications,
exacerbation of the existing chronic disease [18-20].
The aim of the study was to identify the specific factors
associated with a severe form of seasonalinfluenza.

Material and methods

The study was designed in accordance with the ethics
principles of the Declaration of Helsinki for patients
and their rights, and was approved by the Ethics Co-
mmittee of the Medical Faculty of Ss Cyril and
Methodius University in Skopje.

The study was a clinical, prospective, group comparison
and it was conductedat the University Clinic for Infec-
tious Diseases and Febrile Conditions in a three-year-
period (1.1.2012-1.1.2015).

A total of 122 patients with clinically and laboratory
confirmed influenza were analyzed. The patients were
divided into two groups:

Group 1 contained 35 patients with a mild form of
influenza,

Group2 contained 87 patients with severe influenza.
All of the patients with clinical and laboratory confirmed
influenza and aged >16 years were included in the study.
Patients were excluded if they died in the first 24 hours
of their inclusion in the study.

On admission of patients, the following parameters were
noted: demographic characteristics, clinical symptoms
and signs, laboratorybiochemical characteristics, and
evaluation of SAPS 2 score.

For determining the presence of the influenza virus
nasopharyngeal smear was used. In the Laboratory of
virology and molecular diagnosis at the Institute for
Public Health from the previously isolated RNA (ribo-
nucleic acid) real time RT-PCR (reverse transcripttase/
ion-polymerase chain reaction in real time) was perfor-
med on the apparatus 1Q (BioRad) for detection of matrix
gene of influenza A and influenza B. The samples po-
sitive to influenza A were subtyped by the same method,
by RT-PCR, with a specific set of primers for highly
conserved regions of H1, H3 and H1 pdm (pandemic).
In order to have an objective judgment for the severity
of the illness and prediction of mortality, SAPS 2 score
(Simplified Acute Physiology Score II) was evaluated
in the first 24 hours.The score consists of a scale of di-
fferent parametars suchas: age, temperature, pulse, uri-
ne output, urea, leukocytes, potassium, sodium, bicar-
bonates, bilirubin, Glasgow coma scale, AIDS, hemato-
logical malignancies and metastatic carcinoma. For
example, SAPS 2 score value of 0.43 shows that there
is 43% risk of lethal outcome [21].

The data were statistically analyzed with the program
SPSS for Windows 13.0, using relevant statistical metho-
dologies. Distribution of frequencies (absolute and re-
lative incidence) was used for qualitative parameters.
Descriptive methods such as mean, median and mode
were used for mean and typical values of data as well
as measures of declination, standard deviation and stan-
dard error. For testing the significance of the different-
ce between certain analyzed factors parametric tests (t-
test for independent samples, Analysis of Variance) were
used and non-parametric tests for independent samples
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(Mann-Whitney U test, Chi-square test, Fisher-exact test).

Regarding determination of prognostic factors of death
in patients with influenza the method of multivariate
analysis was used (Logistic Binary Regression), by
which the relation of probability of exposure (OR) was
determined as an approximate value of the real risk (RR).
Statistical precision (OR) was obtained by calculation of
the confidence intervals (CI) about the estimated values.

The value of p<0.05 was considered to be statistically
significant, and the value of p<0.01 highly significant.

Results

The study included 122 patients (87 with severe vs. 35
mild form) of clinically and laboratory confirmed influen-
za from whoml12 (9.83%) died, all suffering from a
severe form of the disease. Virus type A was detected
in 116(95.08%) patientsand the remaining6 (4.92%)

patients had virus type B. Subtype of influenza Avirus
was detected in only 72(62.07%) patients. Subtype H3N2
was detectedin 13(48.15%) patients with mild influenza
andin 29(64.44%) with a severe form of influenza.
Subtype HIN1 was detected in 14(51.85%) patients with
mild and 16(35.56%) with severe influenza.

Table 1 shows general characteristics of patients noted
on admission. Males were dominant in both groups
(65.71% and64.37%; p=ns). Patients with severe influen-
za were older than those with a mild form of the disease
(54.8£17.3 vs. 47.1£14.8 years; p=0.023). The majority
of patients in both groups consisted of urban patients
(90.98%).

It is also importantthat patients who suffered from a
severe form of the disease asked for medical treatment
with delay in comparison to patients who suffered from
mild influenza. About 50% of patients with severe influen-
za sought medical treatment after 5 days or even later.

Table 1. General characteristics of patients regarding severity of illness

Influenza
Variable Total Mild Severe p value
n =122 n =35 n = §7
Type of influenza virus [n (%)]
A 116(95.08) 35(100) 81(93.1) °0.18
B 6(4.92) 0 6(6.9)
Gender [n (%)]
Female 43(35.25) 12(34.29) 31(35.63)
Male 79(64.75) 23(65.71) 56(64.37) 0.889
Age (mean+SD)
52.6£16.9 47.1+14.8 54.8+17.3 °0.023*
Place of living [n (%)]
City 111(90.98) 33(94.29) 78(89.66) 0.42
Village 11(9.02) 2(5.71) 9(10.34)
Days prior to admission (medianIQR)
median 2(4-7) median 3(1-4) 5(3-7) 40.00006**

Use of osaltamivir prior to admission [n (%)]
no 112(91.8) 34(97.14) 78(89.66) °0.28
yes 10(8.2) 1(2.86) 9(10.34)
Comorbidities [n (%)]
no 43(35.25) 21(60) 22(25.29) 0.000008**
yes 79(64.75) 14(40) 65(74.71)
Cardiovascular diseases [n (%)]
no 71(58.2) 27(77.14) 44(50.57) 0.007%*
yes 51(41.8) 8(22.86) 43(49.43)
Pneumonia [n (%)]
no 24(19.67) 13(37.14) 11(12.64) 10.002%*
yes 98(80.33) 22(62.86) 76(87.36)

ap (Chi-square test) °p (Fisher exact test) ?'Mann-Whitney U test)’p(Student’s t-test)

#p<0.05 **p<0.01

Only 10 patients used oseltamivir before admission and
almost all had severe influenza. Of these, only 5 began
treatment in the first 48 hours of the illness. In 79
(64.75%) patients comorbid conditions were noted, which
were significantly more commonin those with a severe
form of the disease (74.71% vs. 40%; p=0.000008).
Chronic cardiovascular diseases were the most common
comorbid conditions and were observedin 51(41.8%)
patients, of whom 8(22.86%) had mild and 43(49.43%)
had a severe form of the disease; (p= 0.007). All of the

other comorbid conditions remained insignificantly asso-
ciated with the severity of the disease. Chronic pulmo-
nary disease was found inl5 (12.3%) patients; 2 (5.71%)
had mild influenza and 13(14.94%) had severe influenza
(p= 0.23); 19(15.57%) patients had endocrine disease,
of whom 2(5.71%) were categorized in themild and
17(19.54%) in thesevere (p=0.057) influenza; hematolo-
gical disease were insignificantly more frequent in pa-
tients with severe influenza (6.9% vs. 2.86%; p=0,67).
Accompanying neurological, renal, immunological and
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liver diseaseswerenoted only in those patients with severe
influenza (11.49%, 5.57%, 1.15% and 1.15%, respective-
ly). There was only one patient with a malignant disease
(suffering from mild influenza), 4 pregnant patients (2
with severe and 2 with mild), and 3 obese patients (1
had mild and 2 had severe form of influenza).

Pneumonia was present in 98(80.33%) patients, and was
foundsignificantly more frequently in patients with severe
influenza [76(87.36%) vs.22(62.86%; p=0.002)] (Table 1).
The analysis conducted to demonstrate association bet-
ween the symptoms and severity of the illness showed
that the severe form of influenza wasmore frequently

Table 2. Symptoms and vital signsregarding severity of illness

Influenza
. Total Mild Severe

Variable n=122 n=35 n=87 p value
Rhinorrhea [n (%)]
no 103(84.43) 34(97.14) 69(79.31) %0.014*
yes 19(15.57) 1(2.86) 18(20.69)
Sore throat [n (%)]
no 103(84.43) 25(71.43) 78(89.66) %0.012*
yes 19(15.57) 10(28.57) 9(10.34)
Dyspnea [n (%)]
no 56(45.9) 26(74.29) 30(34.48) 0.00007%**
yes 66(54.1) 9(25.71) 57(65.52)
Cyanosis [n (%)]
no 101(82.79) 35(100) 66(75.86) 0.0014%*
yes 21(17.21) 0 21(24.14)
Temperature>37.8° [n (%)]
on admission 89(72.95) 28(80) 61(70.11) .27
Pulse/min. >80 [n (%)]
on admission 99(81.15) 21(60) 78(89.66) 0.0015°%*
Respiration/min>20 [n (%)]
on admission 87(71.31) 17(48.57) 70(80.46) ?0.0004**

ap (Chi-square test) °p(Student’s t-test) °p (Fisher exact test) *p<0.05 **p<0.01

present along with rhinorrhea (20.69% vs.2.86%; p=0.014),
dyspnea (65.52% vs.25.71%; p=0.00007), cyanosis (pre-
sent only in those with severe influenza (24.14%; p=
0.0014), pulse>80/min(89.66% vs. 60%; p=0.0015), res-
piration>20/min (80.46% vs. 48.57% p=0.0004) (Table 2).

Table 3 demonstrates laboratory and biochemical para-
meters presented upon patient admission.The following
parameters weresignificantly more frequently registered

in patients with thesevere form of the disease: anemia
with hematocrit level<35% (26.44 vs.8.57%; p=0.001),

Table 3. Laboratory-biochemical parameters and SAPS 2score regarding severity of illness

Influenza
Variable Total Mild Severe
on admission n=122 n=35 n =387 p value
Leukocytes x 10s/L. > 9
50(40.98) 7(20) 43(49.43) 0.0028°%*
Neutrophils (%)
<0.54 12(9.84) 3(8.57) 9(10.34) 0.04%*
>0.66 98(80.33) 24(68.57) 74(85.06) 0.005°%*
Hematocrit (%) <35
26(21.31) 3(8.57) 23(26.44) 0.001**
Glucosemmol/L. >6.3
68(55.74) 13(37.14) 55(63.22) 0.0087%*
Ureammol/L. >8.3
31(25.41) 4(11.43) 27(31.03) 0.024*
CPK U/L>170
50(40.98) 8(22.86) 42(48.28) 0.0098**
LDH U/L>618
67(54.92) 11(31.43) 56(64.37) 0.00094%**
Albuming/L. <35
69(56.56) 9(25.71) 60(68.97) %0.000013%*
SAPS 2 score (mean+SD) median (IQR)
32.3+£28 22.1422.3 36.4+29.1 40.00027%*

med 22(16-37)

med 18 (13-21)

med 26 (17-42)

p (Chi-square test) °p (Fisher exact test) *p<0.05 **p<0.01
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leukocytes level >9 x104/1(49.43% vs. 20%; p=0.0028),
neutrophils level <54% and >66%; (p=0.04 and p=0.005),
glucose values>6.3 mmol/L(63.22% vs. 37.14%; p=
0.0087), urea values>8.3 mmol/L (31.03%vs 11.43%;
p=0.024), creatine phosphokinase-CPK (48.28% vs.
22.86%; p=0.0098), lactate dehydrogenase-LDH (64.37%
vs.31.435; p=0.00094), albumin level<35 g/L (68.97%
vs. 25.71%; p=0.000013).

The value of SAPS 2 score showed a significant asso-
ciation with the severity of the disease. It was signifi-
cantly lower in patients with severe influenza (p=0.0002).
The variables which in the univariateanalysis were
significantly associated with the severity of the disease
were included in the multivariatelogistic regression ana-
lysis so that the independent predictors of severe in-
fluenza could be determined.

The results of this analysis showedthe following va-
riables to beindependent predictors for severe influenza:
cardiovascular diseases (p=0.01), dyspnea (p=0.001), res-
piration more than 20 perminute (p=0.005), value of LDH
greater than 618 U/L (p=0.048), and SAPS 2 score (p=0.031).
Patients with influenza and a cardiovascular disease
had 2.964 times greater chance of developing severe
influenza in comparison to those without a history of
such a disease (OR=2.964 95% CI 1.382-6.370), patients
with dyspnea 3.056 times (OR=3.056 95% CI 1.87-7.2),
and respiration more than 20 per minute, 2.17 times
(OR=2.17 95% CI 1.529-6.187) greater chance.
Patients with LDH values greater than 618 U/Lhad 1.706
times greater chance of developing severe influenza in
comparison to those with normal LDH levels (OR=
1.706 95% CI 1.014-3.224). Increase in SAPS 2 score
for one score increases the chance for severe influen-
za- 8.7% (OR=1.87 95% CI 1.23-2.98) (Table 4).

Table 4. Multivariate logistic regression analysis for
prediction of severe form of influenza

Adjusted OR

Variable 95% CI for OR p value
Cardiovascular 2.964 (1.382-6.370) 0.01%*
Dyspnea 3.056 (1.87-7.2) 0.001**
Respirations>20 2.17 (1.529-6.187) 0.005%*
LDH > 618 U/L 1.706 (1.014-3.224) 0.047*
SAPS 2score 1.87 (1.23-2.98) 0.031*

ROCanalysis showed that cardiovascular diseases,
dyspnea, tachypnea, LDH values greater than 618 U/L,
and SAPS 2 score in combination acted as good indica-
tors in distinguishing between severe and mild influenza.
The area under the ROCcurve, AUC, was 0.826, with
95% confidence intervalof 0.738-0.914, which suggests
that a combination of these predictors yields a proba-
bility for developing severe influenza at a rate of 82.6%.
Global precision of this predictive model to foresee a
severe form of influenza was 81.1%, with a sensitivity
of 88.5%, and specificity of 72.9% (Figure 1).
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1 - Specificity

Diagonal segments are produced by ties.

Fig. 1. ROC curve for the influence of cardiovascular diseases,
dyspnea, tachypnea, LDH and SAPS score in prediction of severe
form of influenza

Discussion

Determining the severity of the illness at the very ad-
mission has a significant role in early detection of se-
riously affected patients, allowing for prompt and suita-
ble medical intervention and administration of proper
treatment in order to ultimately improve the outcome
of the illness. So far, a large number of studies have
been published presenting the factors associated with
lethal outcomes, but only a few studies have focused
on determining the factors associated with a severe
clinical form of influenza [7,22-25]. Our study has
shown that routinely analyzed demographic, clinical
and biochemical parameters inpatients with seasonal
influenza can be used to predict the severity and the
outcome of the illness. In terms of gender, males were
predominant in both groups (65.71% and 64.37%), a
result similar to most studies identifyingmale gender
as a risk factor for influenza [26]. In a study conducted
in Canada, out of 29 lethal outcomes 27.6% were males,
whereas 72.4% females, which is a completely different
result compared to the previously mentioned one [27].
Age as theanalyzed demographic data in our study has
had a significant influence on the illness outcome. The
average age of the patients in the group with severe
influenza was 54.8+17.3 and it was significantly higher
than the average age of the patients in the group with
mild influenza 47.1£14.8 (p=0.023). It is this fact as
well as data from a large number of studies that point
out adult patients as a vulnerable group, with a risk to
progress into a severe form of the illness and/or/death.
Thus, certain preventive and therapeutic measures in
primary and secondary health protection may have sig-
nificant influence on the outcome [28,29]. Yet, age in
our multivariate analysis was not set apart to be an in-
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dependent predictor for a severe form of influenza.
Furthermore, the patients’ place of residence did not
influence on the outcome, although majority ofpatients
[111 (90.98%)] came from an urban environment.

The use of neuraminidase inhibitors for 48 hours since
the start of the symptoms according to many studies
lowers the risk of progression into a severe form or
death ofpatients with influenza. In addition, the World
Health Organization (WHO) recommends early treat-
ment with oseltamivir even insuspicious cases of in-
fluenza, since the delayed medical treatment increases
the mortality rate [17,26]. In our study 112(91.8%) pa-
tients did not use oseltamivir before admission, whe-
reas only 10(8.2%) used this drugand almost all of them
belong to the group with severe influenza. Only 5 of
these patients started using therapy in the recommended
48 hours since the onsetof the symptoms. There wasno
statistically significant difference in terms of the ill-
ness severity between those patients who did use and
those who did not use oseltamivir before admission
(p=0.28). The answer to this can probably be found in
two significant issues. The first refers to the small
group of patients included in this study, who used
oseltamivir; this fact is at the same time a limitation of
this study. The second issueis that some forms of viru-
ses are resistant to oseltamivir [29].

The mortality rate of hospitalized patients with severe
influenza in our study was 9.83%. The mortality rate
percentage differs between the published studies which
certainly depends on different conditions and criteria
under which patients are being analyzed, as well as on
the criteria for admission to intensive care [15-17]. Thus,
in the study conducted in China, out of 60 patients
with a severe form of influenza 44% were treated in an
intensive care, and the death rate was 14,7% [30].
Several studies suggest that a high body temperature is
one of the most frequent symptoms and initial presenta-
tion in more than 80% of the cases with influenza [26,31].
In our study 110(90.16%) patients had body tempera-
ture higher than 37.8 degrees, with almost equal rep-
resentation in both groups. The other patients did not
have elevated body temperature since they received
antipyretic therapy on initial clinical presentation, but
it did not exclude influenza. In terms of clinical sym-
ptoms and signs of the illness in our study the follo-
wing statistically significant clinical parameters, which
indicated severe influenza onadmission, had been affir-
med: dyspnea, cyanosis, with registered cyanotic patients
only in the group with severe influenza, tachycardia and
tachypnea. In the study of Damak H. et al. From 2011,
in which 32 adult patients with severe influenza were
analyzed, dyspnea and tachypnea had beenobservedas
significant factors for a severe form of the illness (88%
against 36%), which is in agreementwithour findings
(65.52% against 80.46%). Cyanosis had been presenting
8% of patients unlike our study where on admission
24.4% of patients were cyanotic. The difference is most

likely due to the difference in the number of severely
affected patients and stricter criteria [32].

With regard to laboratory biochemical parameters, our
study has pointed out the following indicators for se-
vere influenza: hematocrit <35%, leucocytesabove 9x10o/L,
neutrophilsunder 54% and above 66%, urea values >8.3
mmol/L, creatine phosphokinase-CPK, lactate dehydro-
genase-LDHand albumin level <35 g/L, but multiva-
riate analysis has shown only LDH as an independent
variable. The study conducted in Shanghai, China in
2009, whichanalyzed 68 patients, the following factors
were shown to be significant for severe influenza and
death outcome: lymphopenia, total number of leukocytes,
increased level of lactate dehydrogenase, low albumin
levels and C-reactive protein. The multivariate model
for severe outcome disclosed only LDH and CRP as
independent variables [30]. Some studies stress the role
of CPK and neutrophils, However, in studies analy-
zing children CRP is not indicated as a risk factor for
severe clinical form of the illness. This is probably due
to the specific immunological response of children and
the difference in time of CRP synthesizing, which
takes 6-12 hours, unlike neutrophilswhich have been
verified as significant in the multivariate analysis, most
likely because of their faster synthesizing [33]. The in-
crease of urea levelsin our study has been a significant
factor for severe influenza; however, multivariate analy-
sis it did not show significance. In our study lactate
dehydrogenaseof all laboratorybiochemical parameters
has shown to be the most significant factor using the
multivariate model. In the literature intensive rhabdo-
myolysis has been presented as a complication of in-
fluenza, which leads to increase of CPK and LDH.
This is a result of myositis and is the cause of intensive
myalgiaand muscular weakness in patients. The mecha-
nism of intensive rhabdomyolysisis not yet enough
elucidated, but it is assumed that it is direct virus in-
vasion of the muscle structure or an immunological
response [32-35].

The severity of the illness on admission was evaluated
through SAPS2 score and in our study it was set apart
as significant in the multivariate analysis. There was
an established correlation between the illness severity
and the measured valuables of SAPS2 score which
correlates with majority of studies that have analyzed
these predictive scores [21,36].

Conclusion

This study has defined a prognosis model of 4 inde-
pendent variables: dyspnea, tachypnea, increased LDH
levelsand SAPSscore which predict the illness severity
at the very admission with global accuracy of 81.1%.
Early detection of the indicators of the illness severity
in patients with seasonal influenza will allow imple-
mentation of appropriate medical intervention which
will in turn decrease mortality rates.
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Apstract

Introduction. Although blood culture is considered a
gold standard in diagnosis of invasive infections, it is
still not reliable and fast enough for diagnosis of can-
didemia. Determination of serum (1,3)-f-D-glucan is a
highly sensitive and specific test for invasive mycosis,
and could probably be of benefit to patients with high
risk for invasive infections with Candida species.

Aim. The aim of this study was to prospectively eva-
luate the diagnostic performance of serum (1.3)-B-D-
glucan BDG (Fungitell) assay, in comparison with
blood culture, for diagnosis of invasive infections with
Candida species.

Methods. Blood and sera from 120 patients divided in
4 groups, hospitalized at the University clinics in Skopje,
during a 2-year period, were investigated for invasive
Candida infections. Blood was examined with conven-
tional methods (automated BacT/Alert system, Gram
stain and culture on fungal media). Identification of
Candida species was performed with VITEK-2 system.
Serum (1,3)-B-D-glucan was determined by means of
Fungitell assay.

Results. Positive blood culture was registered in
23.33%, 43.33%, 23.8% and in 3.33% of samples only
in groups I, II, TIT and IV, respectively. Positive findings
with (1,3)-B-D-glucan Fungitell assay at the same time
with blood culture were detected in 83.33%, 76.67%,
30% and 26.67% in groups I, II, III and IV, respecti-
vely. The average concentration of BDG was highest in
group I, followed by group II, group IV and group III.
Conclusion. Our results suggest that a positive (1,3)-
B-D-glucan assay could be a superior test in addition
to the blood culture for diagnosis of candidemia and
highlights the value of this test as a diagnostic adjunct
in the serodiagnosis of an invasive candidiasis.
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AncTrpakTt

Bogen. XeMoKynITypaTa, HaKoO ce cMeTa 3a 3JaTeH
CTaHJap/l BO €THOJIOIIKATA AMjarHo3a Ha NHBA3UB-
HUTE MH(EKUUH, C¢ YIITE HE € CUTYPEH U Op3 METOJ
3a aujarHo3a Ha KaHamaemuja. OapenyBameTo Ha
cepymckuoT (1,3)-B-JI-ruKaH € BUCOKO CEH3UTUBCH
u cienupWUeH TEeCT 3a MHBA3WBHM MUKO3H, KOj MO-
>Ke fja Oujie off rosiemMa KOPHCT 3a JIUIiaTa co BUCOK
PpU3UK 32 nHBa3UBHU MH(pekuuu co Candida species.
Ien. LlenTa Ha oBaa cTyAMja EMPOCIEKTUBHO €Ba-
JIyupame Ha AUjarHOCTHIKMOT NOTEHIHjall Ha CepyM-
ckuor (1,3)-B-JI-rnukan, Bo copejda co XeMOKYJI-
Typara, 3a IujarHo3a Ha WHBa3UBHU MH(EKIUH CO
Candida species.

Metomu. Kps u cepym op 120 nanuenTn knacudu-
LIUpaHU BO YETUPUTPYIH, XOCIUTAIU3UPAHU HA YHU-
BEp3UTETCKUTE KIMHUKK BO CKoIje, BO IEpUof] Off
[BE TOAMHY, Oca MCIUTYBAHU 34 WHBA3WBHU MH(EK-
uun co Candida species. KpBra Gerie o6paboTyBaHa
€O KOHBEHIIMOHAITHHA MeToH (aBToMaTn3upan bam T/
AJepT cucTeM 3a XeMOKYJITYpH, 60eme 1o I'pam n
KynTypa Ha (yHranmuau nomiorn). Mnenrndukanuja-
Ta Ha Candida species ce u3pepyBame co BUTEK-2
cucrteMot. Cepymckuot (1,3)-B-JI-riukaHn ce ofpe-
myBaite co OyHTUTEIT TECTOT.

Pe3ynrarn. [lo3uTuBHa XeMOKynTypa Oelle KOH-
CEKBEHTHO perucrpupana Bo 23.33%, 43.33%, 23.8%
u 3.33% mnpumepouu Bo rpymute [, I, III u IV.
IMosuTrBen Haopn Ha (1,3)-B-[I-TMKaH KCTOBPEMEHO
CO XeMOKyJITypaTta, OyHTUTENT TeCTOT eTeKTUpa-
e Kaj 83.33%, 76.67%, 30% u 26.67% Bo rpymnu-
te I, II, III u IV, koHcekBeHTHO. IIpoceynaTa KOH-
nenTpanuja Ha BJII" Gemre HajBrcoka Bo rpymara I,
caeneHa op rpynure II, IV u 111
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Jaknydok. Hammre pesynratu ykaxysaar feka Io-
sutuBeH (1,3)-B-J-rimkan MOXe fia Oujie cynepruopeH
TeCT, IIOKPaj XeMOKYJTypaTa 3a JujarHo3a Ha KaH-
AufeMyja, U ja UCTAaKHyBa KOpHCTa Off OBOj TECT
KaKo IMjarHOCTHYKA IOAPIIKA BO CEPOiXjarHO3a-
Ta Ha MHBa3MBHATA KaHAUAMja3a.

Konyunm 360poBu: Candida, KanapaeMuja, XeMOKYATYpa,
(1,3)-B-d-rnukan, cepopujarnosa

Introduction

The incidence of invasive fungal infections (IFI) caused
by Candida species has dramatically increased over the
last decades, despite the availability of effective treat-
ments, and is directly associated with increased morbi-
dity and mortality [1], especially among the growing
population of immunocompromised patients or patients
receiving critical care in intensive care units (ICUs)
[2]. The most frequent predisposing factors for develop-
ment of invasive fungal infections are prolonged stay
in ICUs, broad spectrum antimicrobial agents, prolonged
use of corticosteroids, chemotherapy and radiotherapy,
prematurity, intravascular catheters and parenteral nut-
rition, immunosuppression and disruption of mucous
membranes, and HIV/AIDS are among [1]. Candida
species are ranked on the 4™ position as agents of no-
socomial septicemia in many studies across USA, and
cause ap}[‘)roximately 9-12% of all septicemias [3] and
on the 6™ or 7" position as causes of nosocomial septi-
cemia in many European studies [4]. To achieve a fa-
vorable prognosis of these deadly infections, an early
initiation of an antifungal treatment is necessary. It
relies on a timely and accurate diagnosis, which in turn
is still challenging. In the absence of specific signs and
symptoms, there is a need to evolve an appropriate
diagnostic approach. Histopathologic demonstration of
organisms in tissue specimens or growth of fungal
agents in culture media is still the "gold standard" method,
but obtaining such specimens may be difficult, and con-
ventional microbiological methods’ results (blood cul-
ture) are relatively insensitive, since they are positive
in less than 50% of all invasive Candida infections, are
time-consuming and not generally accessible in all labo-
ratories [S]. Therefore, diagnosis of invasive fungal infec-
tions remains challenging, due to a limited choice of
sensitive early diagnostic markers. As a consequence
of the difficulties with diagnosis, a significant effort
has gone into developing non-culture-based diagnostic
techniques for detecting invasive candidiasis [6]. Recen-
tly, particular emphasis has been placed on the detec-
tion of fungal markers within biological samples. Among
possible culture-independent serum markers, Candida
mannoproteins (13), and (1,3)-B-D-glucan (BDG) offered
some promise [7,8].

(1,3)-B-D-glucan (BDG) is a panfungal marker that is
a component of the cell wall (cell wall polysaccharide)
found in many pathogenic fungi, including Candida spe-
cies, which can be present early in the blood and fluids
from patients suffering from IFI. Serum B-D-glucan
concentrations show a constant rise before clinical and
microbiological evidence of infections, then decrease,
and eventually become negative if patients respond to
antifungal therapy. Conversely, patients not responding
do not show a decrease or show a continuous rise. The
Fungitell test (Associates of Cape Cod) is a chromogenic
kinetic test that was approved in 2003 by the U.S. Food
and Drug Administration for the presumptive diagnosis
of IFI [9]. It may allow earlier diagnosis of IFI, which
is otherwise feasible with traditional methods.

The aim of this study was to prospectively evaluate the
diagnostic performance of serum (1,3)-f-D-glucan
BDG (Fungitell), in comparison with blood culture, for
diagnosis of invasive infections with Candida species.

Study design

A prospective diagnostic study was performed at the
Institute of Microbiology and Parasitology, Medical
Faculty, Skopje, during a 2-year period, from March
2012 until May 2014.

Material and methods

This study analyzed primarily sterile specimens (blood
and serum) from 120 patients classified in 4 different
groups according to the clinical diagnosis and risk
factors for development of invasive candidiasis (group
I (n=30)-patients with primary immune deficiency, group
II (n=30)-patients with prolonged stay in ICU receiving
broad spectrum antibacterial treatment, group III (n=
30)-patients with mucosal candidiasis and group IV
(n=30)-cystic fibrosis patients). Invasive fungal infection
was defined according to the revised definitions by the
EORTC/MSG (European organization for research and
treatment of cancer/mycoses study group) consensus
group, with the necessary modification that BDG was
not included in the microbiological criteria [10]. Blood
culture was performed with automated BacT/Alert sys-
tem (bioMerieux, France), Gram stain and culture on
selective Sabouraud and CALBmedium (Oxoid). Identi-
fication of Candida species was performed with auto-
mated VITEK-2 system (bioMérieux, France) [11]. Sero-
logical (1,3)-B-D-glucan detection was performed with
Fungitell assay (Associates of Cape Cod) (9). Briefly,
total of 5 ul of serum were briefly pretreated with 20
ul alkaline reagent solution (0.125 M KOH/0.6 M
KCI) for 10 min at 37°C and then 100 pl reconstituted
Fungitell reagent was added to the sample placed into
triplicate wells of a 96-well microtiter plate.The reac-
tion was incubated for 40 min at 37°C and the optical
density was measured at 405/490 nm with a spectro-
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photometer. The mean rate of optical density change
was determined for each well, and the BG concentration
was determined by comparison to a standard curve. In-
terpretation of BG values was as follows: <60 pg/ml,
negative; 60 to 79 pg/ml, indeterminate; >80 pg/ml,
positive. The test results of the BDG assay were not
available for the clinician for decision making (BG re-
sults were not used for the management or classification
of IFI). Proven and probable IFI were considered to be
true-positive cases for analysis. Patients with possible
IFI were considered to have true-negative cases.

Results

According to the gender structure of the participants in
our study, men were more frequently identified in groups
I, IIT and IV (60%, 56.67%, 53.33%, respectively), and
women in the group II (56.67%). The average age of
patients with primary immune deficiency was 39.13+
21.8 years, 65.63+29.8 of patients in the second group,
51.91%18.4 of the third group of patients and 16.23+
6.4 years of the fourth group of patients (Table 1).

Table 1. Characteristics of patients according to age and gender

Variable Groups of patients
group I group II group III group IV Total

n=30 (%) n=30 (%) n=30 (%) n=30 (%) n=120 (%)
Gender
women 12(40%) 17(56.67%) 13(43.33%) 14(46.67%) 56(46.7%)
men 18(60%) 13(43.33%) 17(56.67%) 16(53.33%)  64(53.33%)
Age
years, mean+SD 39.13£21.8  65.63+29.8  51.91+184  16.23+6.4 43.0+£24.1
min-max 3-68 21-83 18-93 7-30 3-82
‘p=0.6

p (Chi-square test)

Distribution of the examined participants in all groups,
according to clinical diagnosis with EORTC/MSG cri-
teria, showed that a proven fungal infection was most
frequently registered in patients with prolonged ICU
stay receiving a broad spectrum antibiotic treatment

(56.67%), followed by patients with primary immune
deficiency (33.33%) (Table 2). Differences in distribution
of proven, probable and possible fungal infection were
statistically significant between group I versus groups
I and IV, and between group II versus groups III and IV.

Table 2. Characteristics of patients according to EORTC/MSG criteria classification

Variable Groups of patients
group I group 11 group I1I group IV Total
n=30 (%) n=30 (%) n=30 (%) n=30 (%) n=120 (%)
Classification
proven 10(33.33%)  17(56.67%) 0 1(3.33%) 28(23.33%)
probable 12(40%) 11(36.67%) 6(20%) 8(26.67%) 37(30.83%)
possible 8(26.67%) 2(6.67%) 24(80%) 21(70%) 55(45.83%)

Chi-square: 54.08°p< 0.001

IvsIl ns
IvsIII p<0.001
[vs IV p<0.0009*

Ivs I p<0.001 I vsIV ns

I vsIV p<0.001

Regarding the distribution of host factors, 53.33% of
patients in group I had hematological malignancy,
30% had AIDS; 10% presented with hypogamaglobu-
linemia and 3.33% each had chronic granulomatous
disease or CARD?Y deficit. In group II, host factors dis-
tribution was: neonatal sepsis (16.66%), abdominal surge-
1y (13.33%), solid organ cancer (13.33%), diabetes me-
llitus (13.33%), neonatal meningitis (10%), sepsis in
pediatric ICU (6.66%), urosepsis (6.66%), renal failure
with hemodialysis (6.66%), endocarditis (6.66%), pan-
creatitis with diabetes mellitus (3.33%), and burns
(3.33%). In group 111, 56.66% of patients had esophageal
candidiasis with comorbidities like COPD, asthma, obe-
sity, diabetes mellitus, alcoholism, ulcus disease and
cancer, and 43.33% ICU patients with diabetes mellitus
as comorbidity, presented with signs and symptoms of

candiduria. In group IV, CF patients with acute exacer-
bations were analyzed.

The blood culture was positive in 23.33% patients in
group 1, 43.33% in group 11, 23.08% in group III and
one patient in group IV. The statistical analysis confir-
med that positive blood culture was a significantly less
frequent finding in patients with cystic fibrosis, com-
pared to both groups of patients with primary immune
deficiency (p=0.023), and patients with prolonged ICU
stay and antibiotic treatment (»p=0.00025). The most
frequent isolates from blood culture in group I were C.
tropicalis and C. krusei, followed by C. albicans and C.
parapsilosis. In group II, C. albicans and C. pelliculosa
were equally presented, followed by C. parapsilosis
and C. Glabrata (Table 3). Positive findings with (1-3)-
B-D-glucan Fungitell BDG assay at the same time with
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Table 3.Yeast species in blood culture

Variable Groups of patients
group I group II group III group IV Total
n=30 (%) n=30 (%) n=30 (%) n=30 (%) n=120 (%)

Blood culture
negative 23(76.67%)  17(56.67%) 10(76.92%) 29(96.67%) 79(76.7%)
positive 7(23.33%)  13(43.33%)  3(23.08%) 1(3.33%) 24(23.3%)

Chi-square: 13.4 p=0.0038**

IvsIV p=0.023*

I vs IV p=0.00025%*
C.parapsilosis 1 2 0 0 3
C.tropicalis 3 1 0 0 4
C.albicans 1 4 1 1 7
C.krusei 2 0 0 0 2
C.pelliculosa 0 4 0 0 4
C.glabrata 0 2 2 0 4

p (Chi-square test) *p < 0.05 **p<0.01

Table 4. Characteristics of patients according to positivity of (1-3)-f-D-glucan test

Variable Groups of patients
group I group II group III group IV Total
n=30 (%) n=30 (%) n=30 (%) n=30 (%) n=120 (%)
(1-3)-B-D-glucan test
negative 5(16.67%) 5(16.67%) 21 (70%) 19(63.33%) 50 (41.66%)
positive 25(83.33%) 23 9 (30%) 8(26.67%) 65 (54.16%)
(76.67%)
intermediate 0 2 (6.67%) 0 3 (10%) 5 (4.16%)
p<0.001
IvsIII *p=0.00003** I Bc I *p=0.000066**

Ivs IV *p=0.00004**II Bc IV

*p=0.00009**

p (Chi-square test) **p<0.01

blood culture were detected in 25/30 (83.33%) patients
of group 1, 23/30 (76.67%) of group II, 9/30 (30%) of
group III, and 8/30 (26.67%) patients of group IV.
Described differences were confirmed as statistically
significant between group I and group III (p=0.00003),
and between group I and group IV (p=0.00004), and
also between group II and group III (p=0.000066), and
between group Il and group IV (p=0.00009) (Table 4).

In the statistical analysis, intermediate results were not
included.

In Table 5 the concentrations of the (1-3)-B-D-glucan
marker (BDG) are presented. At the same time with
blood culture, statistically significantly higher concentra-
tion of BDG was obtained in group I compared to
group III (p=0.000008) and group IV (p=0.000008),
and, statistically significantly higher concentration of

Table 5. Descriptive statistics BDG concentration (pg/ml)

Descriptive statistics BDG concentration (pg/ml)

mean = SD min-max median (IQR) p-value
group I 184.77 + 106.9 33-447 177 (117-268)  H=44.4 %<0.001
group II 164.43 +98.9 38-378 148 (88— 218) I vs [1%=0.000008**
group IIT 59.87+27.5 34124 46 (41 — 88) I vs IVSp=0.000008**
Cay *k
group IV 61.17+27.3 25-133 47 (41 - 85) ITvs T p=0.0000029

11 vs IV’p=0.0000028**

°p (MannOWhitney U test) °p (Kruskal-Wallis test)

BDG was obtained in group II compared to group III
(p=0.0000029) and group IV (p=0.0000028). The ave-
rage concentration of BDG was highest in group I
(184.77£106.9 pg/ml), followed by group II (164.43+
98.9 pg/ml), group IV (61.17£27.3 pg/ml), and group III
(59.87+£27.5 pg/ml). The median concentration of BDG
was 177 pg/ml (rangel117-268), 148 pg/ml (range 88-
218), 46 pg/ml (range 41-88), and 47 pg/ml (range 41-
85) in all four groups, respectively.

Positive BDG test in group I was registered in 25
(83.33%) patients’ sera. The concentration of BDG in
the positive sera was in the range 82-447 pg/ml. The
average concentration of BDG was 214+91.9 pg/ml.
Sensitivity, specificity, PPV, NPVof BDG were100%,
62.5%, 88%, 100%, respectively (Table 6).

Positive BDG test in group Il was registered in 23
(76.67%) patients’ sera. The concentration of BDG in
the positive sera was in the range 88-378 pg/ml, with an
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Table 6. Comparative diagnostic performances of blood culture and (1-3)-B-D-

glucan test in group I

Method Se(%) Sp(%) PPV (%) NPV (%)
Blood culture 31.82 100 100 34.78
B-D-glucan test 100 62.5 88 100

Table 7. Comparative diagnostic performances of blood culture and (1-3)-B-D-

glucan test in group I1

Test Se(%) Sp(%) PPV (%) NPV (%)
Blood culture 46.43 100 100 11.76
B-D-glucan test 88.46 100 100 40

average concentration of 197.74+88.6 pg/ml. Sensi-
tivity, specificity, PPV, NPV of BDG were 88.46%, 100%,
100%, 40%, respectively (Table 7).

In group III positive BDG test was registered in 9
(30%) patients’ sera. The concentration of BDG in the
positive sera was in the range 88-124 pg/ml, with an ave-
rage concentration of 99.22+12.8 pg/ml. Sensitivity,

specificity, PPV, NPV of BDG were 100%, 87.5%,
66.67%, 100%, respectively (Table 8).

In group IV positive BDG test was registered in 8
(26.67%) patients’ sera. The concentration of BDG in
the positive sera was in the range85-133 pg/ml, with
an average concentration of 99.25+16.5 pg/ml (Table 9).

Table 8. Comparative diagnostic performances of blood culture and (1-3)-p-D-

glucan test in group III

Test Se(%) Sp(%) PPV (%) NPV (%)
Blood culture 0 72.73 0 80
B-D-glucan test 100 87.5 66.67 100

Table 9. Comparative diagnostic performances of blood culture and (1-3)-8-D-

glucan test in group IV

Test Se(%) Sp(%) PPV (%) NPV (%)
Blood culture
B-D-glucan test 100 100 100 100

This test did not identify false negative or false posi-
tive results in group IV; all 8 cases of CF with positive
BDG assay were in the group of probable/proven IFIs
according to EORTC/MSG criteria, and all negative
BDG cases were classified as possible infections.

Discussion

Early diagnosis of invasive Candida infections is cru-
cial in order to initiate antifungal agents early. Delay
in the administration of appropriate antifungal treatment
increases mortality from invasive candidiasis. Unfortuna-
tely, clinical and radiological signs are often unspecific
and conventional culture methods are not sensitive enough
[6]. To overcome many obstacles during laboratory
work, different tests have been developed, which have
been evaluated for diagnosis of invasive candidiasis.
In this study we have evaluated the performance of a
new (1,3)-B-D-glucan (BDG) detection system (Fungi-
tell) as a diagnostic adjunct for invasive fungal infections.
Different studies have evaluated clinical performance of
the (1,3)-B-D-glucan assay with focus on specific target
populations, like hematological [8], pediatric patients
[12], or ICU [13]. It has also been proposed as an early
biomarker of invasive fungal infections and is included in
diagnostic criteria of invasive fungal infections in the
2008 revised IFI diagnosis criteria of European Organiza-

tion for Research and Treatment of Cancer/Mycoses
Study Group (EORTC/MSG) [10]. In order to investigate
the diagnostic potential of the BDG test to enhance
diagnosis of invasive Candida infections, we have exa-
mined sera from 120 patients that were divided into 4
groups according to the clinical diagnosis and EORTC/
MSG criteria, for presence of elevated concentrations
of (1,3)-B-D-glucan and compared them with blood
cultures. According to EORTC/MSG criteria, a proven
fungal infection was most frequently registered in pa-
tients with prolonged ICU stay receiving antibiotic
treatment with broad spectrum (group II) (56.67%),
followed by patients with primary immune deficiency
(group I) (33.33%). Differences in distribution of pro-
ven, probable and possible fungal infection were sta-
tistically significant between group I versus groups 11
and IV, and especially between group II versus groups
II and IV. This is in consistency with the work of
Montagna et al. [14] where most of the cases with
invasive fungal infection tend to occur in older patients
(more than 60 years), as was the average age in our
group of patients with prolonged stay in ICU setting
(65.63429.8) that presented the highest rate of proven
infections with Candida species. This can be attributed
to the increased incidence of invasive mycoses with
advanced age which most often is associated with im-
paired immunity. In our study 33.32 % of invasive fun-
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gal infections in group II were in the NICU (neonatal
intensive care unit) and PICU setting (pediatric intensive
care unit). Of all the patients in this group, 56.67% had
proven and 36.67% had probable fungal infections.
Positive blood cultures were identified in 24 patients in
all groups. Most episodes of candidemia developed in
group I, and were caused by C. tropicalis and C. krusei,
followed by C. albicans, C. parapsilosis and C. tropi-
calis. In group 11, C. albicans and C. pelliculosa were
equally presented, followed by C. parapsilosis and C.
glabrata. In the third group, 3 cases of candidemia were
confirmed with positive blood culture (one patient with
C. albicans, C. glabrata in 2 patients). In our CF patients,
only one patient had positive blood culture with C. albi-
cans. Although C. albicans is still considered the most
frequent etiological agent of candidemia, in the recent
few decades, a significant increase of candidemia caused
by non-albicans Candida species [15] has been registe-
red, which are usually less susceptible to antifungal drugs.
Our study confirms high prevalence of non-albicans
Candida species candidemia, as has been demonstra-
ted in many reports from around the world [16,17].
The Fungitell assay for detection of (1,3)-B-D-glucan
confirmed elevated concentrations of BDG in: group I-
25/30 (83.33%), group 11-23/30 (76.67%), group IlI-
9/30 (30%), and group 1V-8/30 (26.67%). In group I,
this test detected 10/10 (100%) of proven and 12/12
(100 %) of probable cases of IFIs and 3/6 (37.5%) in
possible infections. In group II, the test detected 13/17
(76.47%) of proven and 10/11 (90.91%) of probable
cases of IFIs. In group III, 6/6 (100%) of probable and
3/24 (100%) of possible infections were detected by the
assay. In group IV, the Fungitell assay was positive in
8/30 (26.67%) of proven/probable infections. BDG-
positive results have been obtained by the Fungitell
assay for most of the cases with candidemia caused by
different Candida species (C. albicans, C. glabrata, C.
tropicalis, C. krusei). Interestingly, the BDG values in
two cases of proven infection (candidaemia caused
by C. Pelliculosa in a neonate and one adult case of
candidemia with C. albicans) did not reach any of these
cut-offs and the test remained negative. However, the
BDG detection was not performed at the same time
with the blood sample as the one that was Candida
culture positive, although the sample used was collec-
ted at the same time.

In this study the sensitivity of the BDG test was 100%,
88.46%, 100%, 100%, in groups I, II, Il and IV respec-
tively, compared to sensitivities of 77.6% (18), 86.7%
[19], and 100% [20] in other reports for diagnosis of
candidemia. Many studies have reported wide discre-
pancies on sensitivity (40%-100%) and specificity (45%-
99%) of the assay [21-23], probably due to the hetero-
geneity of their designs, and probably because they
have used different cut-off values (10 to 120 pg/ml)
for a positive result. In a recent study, Pickering ef al.
evaluated 39 sera samples from 15 patients with blood

culture positive yeast infections using a cut-off value
of 80 pg/ml (19). Thirty (77%) samples were positive
for BDG (range 84 to 1359 pg/ml), and 13 of the 15
patients had at least one specimen positive. In a recent
multi-center study of 107 patients with proven candi-
diasis, 81% had a positive result for BDG at a cut-off
of 60 pg/ml and 78% had positive results at a cut-off
of 80 pg/ml (18). Other studies have also reported low
BDG sensitivity in different IFI and various patient
populations. Koo et al. (24) and Ostrosky-Zeichner et
al. (18), who both analyzed the performance of the
BDG assay, regardless of the category of patients or
type of IFI, observed an average sensitivity of 64%.
Koo et al. (24) reported even lower BDG sensitivity in
patients receiving a hematopoietic stem cell transplant
or patients with febrile neutropenia (43% and 38%,
respectively).

Specificity of the BDG test in our study was 62.5%,
100%, 87.5%, 100%; PPV was 88%, 100%, 66.67%, 100%,
and NPV was 100%, 40%, 100% and 100% in groups
L, II, III and IV, respectively. Specificity in group I was
considerably lower than that reported by Pazos et al.
[20] for adult patients with hematological cancer (89.6%).
On the other hand, Digby et al. have reported positive
BDG results in patients hospitalized in ICU with proven
bacterial infections [26]. Since these investigators used
very low (>20 pg/ml) cut-off values for a positive BDG
marker, rather than the recommended cut-off (=80 pg/ml),
it is impossible to accurately interpret their results. In
this study population, BDG demonstrated high sensitivi-
ty, but poor specificity. But, the high negative predict-
tive value in our study (100%) and other studies as well
(>95%) [26] show that their primary value, based on a
negative result, is to exclude the presence of IFI instead.
False-positive BDG results have been previously des-
cribed in many studies. Prattes et al. found that unmo-
dified cellulose containing membranes increased  the
serum BDG levels. False-positive BDG results have
also been confirmed after mucosal damage from chemo-
therapy or radiotherapy, which could allow BDG from
dietary sources or from Candida colonizing the gastro-
intestinal tract to enter the bloodstream; as well after
receipt of antibiotics from fungal sources [22]. False-
positive BDG results are possible after treatment with
immunoglobulin or antitumoral polysaccharides such
as lentinan and schizophyllan [27], which can elevate
BDG levels in the absence of IF1. In our study we also
had patients on hemodialysis, but we had no relevant
details on the background of the treatment, so we
could not be certain if some of the elevated BDG
levels actually demonstrated false positive results (data
not shown). False-positive BDG results have also been
described during some bacterial infections [19]. In our
study we had few patients who presented with clinical
signs of sepsis, with negative blood culture for fungi,
but positive blood culture for bacteria (data not shown).
There is a high probability that these were polymicrobial
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infections that were also described in many studies and
could be an additional reason for false positive results of
the BDG test [28]. For all these reasons, BDG assay must
be used and interpreted with a great caution. This phenolme-
non should be carefully evaluated in further studies, where
probably a serial monitoring of sera could clarify more
precisely these dilemmas about false-positive results.
To summarize, our findings suggest that a positive (1,3)-B-
D-glucan (BDG) assay could be a superior test in addition
to the blood culture for diagnosis of candidemia and high-
lights the value of the BDG assay as a diagnostic adjunct
in the serodiagnosis of an invasive candidiasis. This test may
also be useful in the evaluation of patients at high risk of IFL
In clinical practice, proper use of this test would require
knowledge of its performances and features, particularly for
the factors associated with a false-positive test result.

Conflict of interest statement. None declared.
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Abstract

Introduction. The aim of the study was to analyze effu-
sion, bone edema, joint/articular cartilage, menisci and
ligaments in correlation with pain intensity, sport acti-
vity and BML

Methods. In our prospective study, 261 knee MRIs of
patients with acute knee trauma wereanalyzed, who had a
negative x-ray of the knee for fracture, and pain lasting
for 1 month despite conservative therapy.

Results. Gender distribution: 65.1% male and 34.87%
female patients. Majority of subjects had body mass index
from 18.5-24.9 (41.76%) The presence of an edema in
the medial condyle of the femur was detected in 12.64%
of patients. The most common lesion was lesion on the
cartilage of the medial condyle on the femur (33.72%).
We found lesions of the ACL in 40% of the cases. All
patients with a combined trauma to the anterior cruciate
ligament and the posterior horn of the medial meniscus
had also a bone edema type 1 and type 2.

Conclusion. Age and body weight do not have an im-
pact on the cause of trauma and the type and grade of
the knee lesions. Athletes and not athletes have signify-
cantly different causes of trauma to the knee. Patients
with lesions in the posterior horn of the medial meniscus
grade 3 had significantly more bone edemas (p=0.013).
Localization of the pain is not linked to the cause of in-
jury, but it depends on the developed lesions on the knee.

Keywords: MRI, knee, trauma

Amncrpakr

Bogep. Llen Ha cTyqujaTa efa ce eBajiyupa moBp3a-
HOCTa Ha JIe3UuTe Ha KOJIEHO BHJIEHU CO MarHeTHa
pe3oHaHaIna, Ipyu akKyTHAa TpayMa Ha KOJIEHOTO BO
OJTHOC Ha MHTEH3UTETOT Ha O0JIKa, CHOPTCKaTa aK-
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THBHOCT KaKO M MHEJKCOT Ha TeJjiecHa Maca.
Marepujan u metomn. Bo Hamara cryamjata 6ea
aHaJu3upaHu 261 MarHeTHU Pe30HaHIX Ha KOJIEHO
Kaj ManeHTu co Tpayma Ha KOJIEHOTO CO HeraTHBEH
paguorpam Ha KOJIeHO 3a (ppakTypa u O60JIaK Koja
NEP3UCTUPA TOCIEAHUOT Mecel U MOKpaj CIpoBe-
JeHaTa Tepanuja.

Pesynrarn. Opn 261 maunenT 65,13% Oea Maxu a
34,87% >xenn. Haj3acranen mHIeKC Ha TeJIeCHa Maca
on 41,76% Bo rpynara oxt 18,5-24,9. Enem Ha Menujan-
HUOT KOHAWI Ha ¢eMyp Oerre npucaTeH Kaj 12,64%
nmanuHeTH. Hajuecra ne3uja Gerie Ha IpcKaBUIlaTa
Ha MejaTHIOT KOHAWN Ha demyp 33,72%. Jleznja
Ha TPEHNOT BKPCTEH JUraMeH Oellle MpHCyTHA Kaj
40% op cnyuante. Kockennot egem tun 1 u tum 2
Oellie IPUCYTEH Kaj KOMOMHUPAHWUTE JIE3UU Ha Tpef-
HUOT BKPCTEH JINTAMEHT W 3aJHUOT POT Off MEIH-
jaTHUOT MEHHUCKYC.

3akmy4yok. Bo3pacra u nHAEKCOT Ha TeJecHa Maca
He TOoKaxkaa CHTHU(PMKAHTHA TOBP3aHOCT CO Tpay-
MaTa M CTeneHOT Ha Jje3uja. CrIOpTUCTUTE W He
CIIOPTUCTUTE MMaaT CUTHU(PUKAHTHO pa3iWieH Ha-
4yyH Ha TpayMa. [lanueHTHTE CO NE3uja Ha 3aJHUOT
por Ha MEAMjaTHIOT MEHHUCKYC Tp. 3 ©MaaT CUTHH-
¢ukanTHO Mouecto eneM (p=0.013). Jlokanuzanmja-
Ta Ha OONKaTa He € MOBp3aHa co HAUMHOT Ha Tpayma,
Taa 3aBHCH Off HACTaHATHTE IPOMEHU BO KOJIEHOTO.

Knyunu 360posu: MPH, xosneHo, Tpayma

Introduction

The knee joint as a synovial joint is often exposed to
trauma which leads to pain in the knee. Magnetic reso-
nance as a noninvasive technique is a method of choice
to detect the cause of the pain. Bone edema as an in-
direct sign often gives us a direction in depicting the
lesion, such as lesion of the ligament, meniscal lesion
or lesions of the cartilage [1-4]. The structures of the
knee which are covered with cartilage or other structures
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are not available for arthroscopic evaluation; before the
era of MRI, such lesions were detected only clinically.
The aim of this study was to evaluate the correlation bet-
ween the MRI of the knee and trauma, intensity of pain,
sport activity as well as body mass index (BMI) [5-9].

Materials and methods

Our study included 261 patientswhomet our inclusion
criteria for participation in this study.

Inclusion criteria-patients with knee trauma,at age from
19-50 years, with negative x-ray of the knee, persistent
pain despite conservative treatment.

Exclusion criteria-disagreement to participate in the study,
old trauma, surgery of the knee, sickle cell anemia, rheu-
matoid arthritis or psoriasis.

All patients signed an informnt consent for participation
in the study. The study involvesone year prospective ana-
lysis ofmagnetic resonance imaging of the knee using
an MRI of 1.5 T. The data wasobtainedusing a question-
nnaire regarding the injury filled in by the patients [10-13].
The gradation of pain wasdivided into three degrees:
0-(1-3), 1-(4-6) and 2-(7-10).The cause of trauma was
evaluated as: during a fall-0, bending of the knee-1,
sports injury-2.

The occurrence of pain was graded as: spontaneous pain-
0, pain that appearedwith movement-1, pain that appeared
when ascending stairs-11, pain when descending stairs-
12, locking of the knee-13.

The body mass index is general and will be measured
using a table. SPSS Windows 17.0 was used for sta-
tistical analysis of the results (> test p<0.001, Fischer’s
test p<0.005).

Results

In our study 261 knee MRIs of patients with acute knee
trauma were analyzed, who had a negative x-ray of the
knee for fracture, and pain lasting for 1 month despite
conservative therapy.

Gender distribution was: 170 (65.13%) male patients
and 91 (34.87%) female patients.

Subjects were aged 19-50 years; the average age was
33.77+10.2 years. We analyzed knee joint trauma within
three age groups: subjects from 19-29 years, 30-39 years
and 40-50 year. In the age group 40-50 years 35.25%
of patients had acute trauma to the knee joint [14].

The majority of subjects had a body mass index (BMI)
from 18.5-24.9 (41.76%), followed by 37.93% of sub-
jects with an index of 25-29.9, 18.39% of subjects with
a BMI greater than 30, and 1,91% with a BMI lower
than 18.5. Table 1 shows the results of the relationship
between the demographic characteristics of patients
with trauma to the knee. The cause of injury in the
larger number of subjects was bending (40.23%) [4,9].
The distribution of the type of pain demonstrated that

pain with movement was most commonly encountered
(72.41%). In terms of localization of the pain, the ma-
jority of subjects reported the medial part of the knee
(47.13%). 42.14% of subjects had a weak pain, i.e. on
a scale of 1 to 10 they answered between 1 and 3, while
16.09% of subjects reported a strong pain, grading it
between 7 and 10.

Table 1. Demographic characteristics of patients
with trauma to the knee

Variable

Gender n(%)
Male 170 (65.13)
Female 91(34.87)
Age groups n(%)
19-29 101 (38.7)
30-39 68(26.05)
40-50 92(35.25)
Mean+SD(33.77+10.2)min— max (19-50)
Height n(%)
160-170 81(31.03)
171-181 102(39.08)
182-201 78(29.88)
Weight n(%)
55-70 68(26.05)
71-86 111(42.53)
87-102 82(31.42)
BMI n(%)
<18.5 5(1.91)
18.5-24.9 109 (41.76)
25-29.9 99(37.93)
>30 48(18.39)

Effusion in the knee was present in 89 (34.1%) of sub-
jects. Bone edema can only be analyzed using a MRI
of the knee and its gradation of type 1 and type 2 can
help in the prognosis of the evolution of changes [2].
Edema in the medial condyle of the femur was detec-
ted in 33 (12.64%) patients, on the lateral condyle of the
femur in 42 (16.09%) patients, edema on the medial
segment of the tibia plateau in 14 (5.36%) patients,
edema on the lateral segment of the tibia plateau was
diagnosed in 16 (6.13%) patients. MRI findings showed
that edema on the diaphysis of the femur and tibia was
present in 21(8.05%) and 7(2.68%) of the analysed cases,
respectively. In 30(11.49%) patients with internal dis-
tortions of the knee joint, MRI findings showed edema
on the medial facet of the patella, and in 16(6.12%)
patients an edema was present in the lateral facet on
the patella [15-18].

Type 2 edemas were the most common MRI finding on
the medial facet on the patella, detected in 20 (7.66%)
subjects, followed by the lateral condyle of the femur
in 19(7.28%) subjects, medial condyle of the femur in 16
(6.13%) subjects, lateral facet of the patella in 6 (2.29%)
subjects, medial segment of the tibia plateau in 5
(1.91%) subjects, lateral segment of the tibia plateau in
2(0.77%) subjects and in one subject (0.38%) the MRI
finding showed an edema on the diaphysis of the tibia.
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In acute knee trauma, we often see lesions of the car-
tilage. Gradation of lesions on the cartilage of the knee
is conducted according to ICRS classification [19-23].

Table 2. Distribution of a bone edema in knee joint

Variable

MCF — medial condyle of the femur n(%)
None 228(87.36)
Type 1 17(6.51)
Type 2 16(6.13)
LCF — lateral condyle of the femur n(%)
None 219(83.91)
Type 1 23(8.81)
Type 2 19(7.28)
MET- medial seg. of the tibia plateau n(%)
None 247(94.64)
Type 1 9(3.45)
Type 2 5(1.91)
LET- lateral seg. of the tibia plateau n(%)
None 245(93.87)
Type 1 14(5.36)
Type 2 2(0.77)
DF- femur diaphysis n(%)
None 240(91.95)
Type 1 21(8.05)
DT- tibia diaphysis n(%)
None 254(97.32)
Type 1 6(2.3)
Type 2 1(0.38)
MFP — medial facet of the patella n(%)
None 231(88.51)
Type 1 10(3.83)
Type 2 20(7.66)
LFP — lateral facet of the patella n(%)
None 245(93.87)
Type 1 10(3.83)
Type 2 6(2.29)

Table 3 shows findings from knee MRI regarding detec-
tion of lesions on the joint cartilage.

In our study the most common lesion was a lesion on
the cartilage of the medial condyle on the femur found
in 88(33.72%) patients, on the lateral condyle of the
femur in 53 (20.31%), a lesion on the medial aspect of
the tibia plateau in 26(9.96%) and lesions on the late-
ral aspect of the tibia plateau in 7(2.68%) patients [11]. A
lesion of the cartilage on the medial facet of patella
was detected in 77(2.68%) patients, a lesion on the car-
tilage of the lateral facet of the patella in 68 (26.05%)
patients. With regard to the type of lesion of the articu-
lar cartilage, an edema was most frequently diagnosed
on the lateral facet of the patella (8.81%), only one pa-
tient with acute trauma to the knee had an edema on the
cartilage of the medial segment of the tibia plateau.

A ribbed articular cartilage was the most common type
of change on the medial and lateral facets of the
patella (8.81%).

We found chondral defects of the medial condyle of
the femur in 4 subjects, of the lateral condyle of the
femur in 3 subjects, on the medial facet of the patella in

one subject, while 2 patients had chondral defects on
the articular cartilage on the lateral facet of the patella.
Generally, the most common change in the articular
cartilage of the knee diagnosed with MRI was a cari-
lage defect <50% of cartilage depth, i.e. 48 (18.39%)
patientshad this type of finding on the medial condyle
of the femur, 2(9.96%) on the lateral condyle of the
femur, 17(6.51%) patientson the medial segment of the
tibia plateau, 4(1.53%) on the lateral segment of the tibia
plateau, 31(11.88%) on the medial facet of the patella and
17(6.51%) subjects had a defect on the articular carti-
lage less than 50% of the lateral facet of the patella.

Table 3. Distribution of the lesions on the joint cartilage

Variable

R —MCF- medialcondyleofthe femur n(%)
None 173(66.28)
Edema 11(4.21)
Ribbed 10(3.83)
h<50% 48(18.39)
h>50% 15(5.75)
Chondraldefect 4(1.53)
R —LCF —lateralcondyleof the femur n(%)
None 208(79.69)
Edema 14(5.36)
Ribbed 7(2.68)
h<50% 26(9.96)
h>50% 3(1.15)
Chondraldefect 3(1.15)
R-MET-medialsegmentofthetibia plateau n(%)
None 235(90.04)
Edema 1(0.38)
Ribbed 3(1.15)
H<50% 17(6.51)
h>50% 5(1.92)
R-LET-lateralsegmentof the tibia plateau n(%)
None 254(97.32)
Edema 2(0.77)
Ribbed 1(0.38)
H<50% 4(1.53)
R —MFP-medialfacetonthe patella n(%)
None 184(70.49)
Edema 8(3.06)
Ribbed 23(8.81)
h<50% 31(11.88)
h>50% 14(5.36)
Chondraldefect 1(0.38)
R —LFP-lateralfacetonthepatella n(%)
None 193(73.95)
Edema 23(8.81)
Ribbed 23(8.81)
h<50% 17(6.51)
h>50% 3(1.15)
Chondraldefect 2(0.77)

Besides cartilage lesions of the knee during trauma the
menisci are exposed as well [16,22].

In our study, the MRI findings showed a lesion on the
anterior horn on the medial meniscus in 34(13.03%)
subjects, a lesion on the posterior horn on the medial
meniscus in 175(67.05%) subjects, a lesion on the ante-
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rior horn of the lateral meniscus in 36(13.79%) sub-
jectsand a lesion on the posterior horn of the lateral
meniscus in 58(22.22%) subjects.

Regarding the type of meniscal lesion detected with
magnetic resonance, the results showed that the pos-
terior horn on the medial meniscus wasthe most common
predilection area for all three types of lesions, i.e. in
22.99% of patients with trauma to the knee MRI fin-
dings showed type 1 lesions, i.e.mucoid degeneration,
in 13.03% a type 2 lesion, lesion which runs from the
capsule horizontally or to one articular surface, and in
a high percentage of patients (31.03%) the lesion was
of type 3 [12].

The most common injury with lesions on the knee is
encountered in the injury of the anterior cruciate
ligament (ACL).

Lesions on the ligaments can be accompanied with an
edema and thickening, partial lesion and complete lesion.
MRI findings of a lesion on the ACL were present in
around 40% of subjects, i.e. 106(40.61%), of which 57
(21.84%) had a tear in this ligament [2,3].

The remaining three ligaments were affected more rarely,

Table 4. Distribution of lesions of the ligaments of the
knee

Variable
ACL Anterior cruciate ligament n(%)
None 155(59.39)
Edema 12(4.59)
Partial 37(14.18)
Tear 57(21.84)
PCL Posterior cruciate ligament n(%)
None 244(93.49)
Edema 5(1.91)
Partial 12(4.6)
MCL Medial collateral ligament n(%)
None 250(95.78)
Edema 4(1.53)
Partial 4(1.53)
Tear 3(1.15)
LCL Lateral collateral ligament n(%)
None 254 (97.32)
Edema 3(1.15)
Partial 3(1.15)
Tear 1(0.38)

17(6.51%) subjects had an injury to the posterior cruciate
ligament, 11(4.22%) had a MRI finding for a trauma to
the medial collateral ligament and 7(2.68%) had an injury
to the lateral collateral ligament of the knee (Table 4).
Medial and lateral retinaculum of the knee were affec-
ted in 15(5.75%) and 5(1.92%) subjects, respectively.
Amongst the traumas of the medial retinaculum, the most
common MRI findingwasapartial lesion (3.45%).

In 3(1.15%) cases with trauma to the knee, the magnetic
resonance showed edema localized in the area of the
attachment of the ligament to the patella. Traumas to the
knee rarely occur as isolated events, they are usually
complex and occupy more structures. With regard to the
complexity of the trauma to the knee, the results showed
that in 119(45.59%) cases trauma was isolated, the re-
maining 142(54.41%) cases showed complex injuries [15].
In the group of patients without bone edemas, 86
(37.72%) had a trauma to the ACL, in the group with
type 1 edema, 10 (58.82%) had a trauma to the ACL,
while in the group with type 2 edema this percent was
62.5%. Patients with lesions on the ACL had a signi-
ficantly more frequent occurrence of bone edema (p=
0.043) [2,3]. In the group of subjects without bone ede-
mas 65(28.519%) had injuries to the posterior horn of
the medial meniscus grade 3, in the group with type 1
edema (35.29%) had injuries to the posterior horn of
the medial meniscus grade 3, while in the group with
type 2 edema this percent was 62.5%. The statistical
analysis showed that patients with lesions on the pos-
terior horn of the medial meniscus grade 3 presented with
bone edemas significantly more frequently (p=0.013).
All patients with a combined trauma to the anterior
cruciate ligament and the posterior horn of the medial
meniscus also had a bone edema type 1 and type 2
[24,25] (Table 5).

Patients aged 40 to 50 years more frequently exhibited
traumas to the knee as a result of a fall or bend
(36.96%, 45.65% respectively) when compared to the
remaining two age groups; patients in the age group
30-39 exhibited traumas to the knee more frequently
as a result of a fall (41.18%) when compared to sub-
jectsin the youngest age group, while subjectsin the
age group 19 to 29 exhibited sports injuries to the knee

Table 5. Correlation between lesions of the ACL, medial meniscus

and bone edema

Lesion of the ACL
and medial meniscus

Bone edema

None Type 1 Type 2
No 49 (211.49%) 0
Yes 179 (78.51%) 17 (100%) 16 (100%)

(35.64%) more frequently than subjectsin the older age
groups [4,9]. More female than male subjects gave anam-
nestic data of a fall (36.30% vs 30%) and bending (47.25%
vs 36.47%), whereas more male subjects declaredsports
injury as the cause of injury (33.53% vs 16.48%) [5].
In the groups of subjectswith body mass index lower

than 18.5, from 18.5 to 24.9 and from 25 to 29.9 the pri-
mary cause of trauma to the knee was bending (80%,
41.28% and 39.39%, respectively), whereas a fall was
the most common cause of trauma to the knee in the
group with the highest body mass index (41.67%) [5].
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Discussion

In our study the age of subjects had an insignificant in-
fluence over the cause of trauma to the knee (p=0.078).
In subjectsaged 40-50 years trauma to the knee was
more often as a result of a fall or bending (36.96%,
46.56%, respectively) than in the other two age groups;
in subjectsaged 30-39 knee traumas were more common
due to a fall (41.18%) when compared to the youngest
age group; in subjects aged 19-29 we found a higher per-
centage of knee traumas to be a result of a sports injury
(35.64%) when compared to older subjects. However,
these results did not exhibit statistical significance [4,9].
Cause of trauma to the knee significantly depended on
gender (p=0.013). Female patients more frequently than
male gave amnestic data of a fall (36.30% vs 30%) and
bending (47.25% vs 36.47%), whereas male patients more
frequently than female declaredsports as a cause of
trauma (33.53% vs 16.48%) [5].

Body weight and height, as well as body mass index
did not prove to be statistically significant characteristics
of subjects when determining the manner in which trau-
ma to the knee occurred (p=0.065, p=0.49 and p=0.38,
respectively). In the groups of subjectswith body mass
index lower than 18.5, from 18.5 to 24.9 and from 25 to
29.9 the primary cause of trauma to the knee was ben-
ding (80%, 41.28% and 39.39%, respectively), whe-
reas falling was the most common cause of trauma in
the group ofpatients with the highest body mass index
(41.67%). The results from the study showed that the
type of pain was significantly different within the three
causes of trauma to the knee (p=0.004).

In 73.34%o0f patients with a spontaneous pain the trauma
was due to a fall, in 13.33% the spontaneous pain was
a result of bending and sport activities. Patients who
suffered a knee trauma as a result of bending more
commonly experiencedpain while moving and ascending
stairs. The percent of subjects experiencing pain while
moving was 28.57% in the group with a fall, 40.47%
in the group with bending of the knee, 30.69% in the
group with a sports injury, whereas the percent of sub-
jects experiencing pain while ascending stairs was
34.09% in the group with a fall, 47.73% in the group
with bending of the knee and 18.18% in the group with a
sports injury. All three subjects experiencing pain while
descending stairs suffered a trauma to the knee due to
a fall, while one patient complained about a locking of
the knee as a result of a fall, 5 as a result of bending
and 4 as a result of a sport activity [13,14].

The cause of trauma did not play a significant role in
the localization of the pain (p=0.26). Lateral and medial
localization of the pain was most common in subject-
safter a fall (29.41%, 39.02%, respectively), whereas an-
terior and posterior localization of pain was experien-
ced primarily in subjects who hada trauma due to a ben-
ding of the knee (48.72%, 46.15%, respectively). The
difference between the three groups of patients with di-

fferent causes of trauma was statistically insignificant in
relation to the intensity of pain (p=0.38). In the groups
with weak as well as strong pain, the most common
cause of trauma was bending of the knee (46.35% and
42.86%, respectively), whereas patients whoreported a
moderate pain most commonly suffered from a traumatic
event as a result of a fall (35.78%). The differences that
existed in the described distribution wereinsufficient in
proving statistical significance. In the group consisting of
athletes, 18.68% sustained the trauma as a result of a
fall, 13.19% as a result of a bending of the knee and
68.13% with sport trauma. In the group of subjects
who were not athletes, 39.41% sustained the injury as
a result of a fall, 53.71% as a result of a bending of the
knee and only 5.88% while participating in sports acti-
vities. These results also proved to be statistically signi-
ficant, since athletes and non-athletes differed statistically
in the manner in which they sustained a trauma to the
knee (p<0.001) [8,10,13,14]. Fluid in the knee was
detected in 34.83% of patients whoreported a fall as
the cause of trauma, 31.46% of patients who reported
a bending in the knee and 33.71% of subjects with
sports injury. Findings of fluid in the knee did not
significantly depend on the cause of trauma (p=0.094).
Bone edema seen in MRI of the traumatized knee most
usually goes with lesions of the cartilage, meniscus and
anterior cruciate ligament [4,5] where a lesion on the
anterior cruciate ligament occurred in 80% of cases with
lesion on the meniscus, cartilage and edema [20,23,24].
In our study with regard to the complexity of the trauma
to the knee, the results showed that in 119 (45.59%) of
subjects the trauma was isolated, in the remaining 142
(54.41%) subjects the trauma was complex.

Conclusion

Age and body weight do not have an impact on the
cause of trauma and the type and grade of the lesions
of the knee. Females tend to injure the knee more fre-
quently as a result of a fall whereas males as a result of
a bending of the knee. Males are more prone to sports
traumas. Localization of the pain is not linked to the
cause of injury; it depends on the developed lesion on
the knee. The intensity of pain does not depend on the
cause of injury;it is subjective to the category and the
pain threshold is different in each patient. Athletes and
subjects who are not athletes have significantly diffe-
rent causes of trauma to the knee. Bending of the knee
is most common in athletes, whereas in non-athletes it
is the fall. Findings of knee fluids do not significantly
depend on the cause of injury. The statistical analysis
confirmed that patients with lesions in the posterior
horn of the medial meniscus grade 3 had significantly
more bone edemas (p=0.013). All patients with a com-
bined trauma to the anterior cruciate ligament and the
posterior horn of the medial meniscus had a bone
edema type 1 and type 2. Bone edema should always
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be looked forduring a MRI analysis of the knee as it
can lead to finding the lesion.
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INFLUENCE OF RADIATION THERAPY ON GLOMERULAR FILTRATION RATE AFTER

TREATING PELVIC MALIGNANCY

BJIMJAHUE HA 3PAYHATA TEPAIIMJA BP3 I'NIOMEPYJIAPHATA ®UJITPALHUCKA PATA
IO JIEKYBAIBE HA KAPJINUHUOT MAJIUTHUTET
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'University Oncology Clinic, Prishtina, Kosovo, “University Clinic for nephrology, University "Ss. Cyril and
Methodius" Medical Faculty, Skopje, Republic of Macedonia

Abstract

Introduction. Pelvic malignancy (cervical, rectal and
endometrial carcinoma) is a very common and deadly
disease. Adjuvant therapy consists of regimens that in-
clude both concurrent chemotherapy/radiotherapy (RT)
and adjuvant chemotherapy. The aim of the study was
to evaluate and analyze renal function through the chan-
ges in GFR (Glomerular Filtration Rate), using 3D con-
formal radiotherapy (3DCRT) techniques in the
treatment of patients with pelvic malignancy.

Methods. This study was conducted at the Clinical Center
of Kosovo, Oncology Department. Several variables we-
re evaluated in 75 patients: sex, age, type of primary
malignancy, median tumor dose (TD) evidence over 50
and above 50 Gray (Gy). Time of the appearance of toxi-
city was followed by GFR changes during3- and 6-month
follow-up period. Patients with pretreatment genitourina-
ry morbidity (PGUM) were excluded from the study.
Results. Our cohort consisted of 75 patients with pel-
vic malignancy, of whom 53(70.7%) were female and
22(29.3%) male. The average age of the patients included
in the study was 57.5£11.2 years. Thirty (40.0%) of the
75 patients had rectal carcinoma, 28 (37.3%) cervical
cancer (CC) and 17 (22.7%) endometrial carcinoma.
The average value of GFR in the beginning was 71.7+
23.1ml/min, it was 75.6+25.6ml/min three months after
beginning of therapy and 79.1£25.9 ml/min six months
after therapy. The test of comparison showed a signify-
cant statistical difference between the values of GFR at
the baseline of treatment vs three months after therapy
(P<0.05), baseline of therapy vs six months after therapy
(P<0.001), while there was no difference between GFR
values three months and six months after therapy.
Conclusion. Overall, the kidney function improved at
3 and 6 months in majority of patients.

Keywords: renal function, glomerular filtration rate,
pelvic malignancy, radiation therapy
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AncTpakTt

Bogen. Kapnmnunnor manurautet (LiepBUKaJCH, PeK-
TaJeH U CHOMETpHjaJieH KapIMHOM) € JJ0CTa YeCTO
¥ CMPTOHOCHO 3a00MyBame. AJjjyBaHTHATA Teparuja
Ce COCTOM Off TPETMaH! KOM BKJIy1yBaaT HCTOBPEME-
Ha XeMo/pajuo-Tepanuja Wik caMo XxeMoTepanuyja.
Llenta Ha cryamjaTa e fja ce eBaysupa paHaTa U Kac-
HaTa TOKCHYHOCT Ha FE€HUTO-YPHUHAPHUOT TPAKT Ka-
KO ¥ IPOMEHUTE BO OyOpekHaTa (QyHKIHja co OyO-
pexHata (QyHKUHja CO CIEACHE Ha IIIoMepyJiapHaTa
¢unrparcka pata (I'®P) kaj manyeHTH co KapiandeH
MaJIUTHUTET TPETHpPaHH CO TPHUAMMEH3MOHAIHA
Conformal Pagno Texnuka (3[ILIPT).

Meroau. Crynujata e m3BeeHa Bo Opuenor 3a
oHkonoryuja npu Knuanukuot nexnrap Ha Kocoso.
HcnuryBanu 6ea 75 malueHTH cO ClClcHe¢ Ha He-
KOJIKY TIapaMeTpH: TIOJI, BO3pAacT, BU Ha pUMapeH
MaJIMTHUTET, CpeHa TyMopcka fo3a mo u Haj 50
Grey. Bo nmepuop of Tpu u I1IecT Mecely NpeKy
mpomennte Bo ['OP cienena e mojaBaTta Ha TOKCHY-
HOCT Of TPETMaHOT. VICKIy4yBaukul KpPUTEPUYM:
MalMeHT! CO Ipe TFeHUTO-YpUHAPEH MOPOWUANTET
npej 3al0YHyBakhe CO TPETMAHOT.

Pesyararn. Bo ucnmryBanara nomymnamnuja of 75
NanyeHTH co neaBudYeH MamurauteT, 53(70.7%) Gea
skeHn u 22(29.3%) Masku, co mpocevyHaTa BO3pacT
on 57.5+11.2 rox. Op manmentute 30(40%) Gea co
pekTasen KapuuHoM, 28(37.3% ) 1iepBUKaieH Kapiiy-
HOM 1 17(22.7%) engomeTpujaneH KapuuHoM. Ha
noyeTok Ha TpeTMaHoT I'PP Gemre 71.7+ 23.1mmol/L,
poaeka no 3 u 6 meceuu op TpeTMaHoT ['®P Gewre
75.6£25.6mmol/L, oqHOCHO 79.1+25.9 mmol/L. Pe3yn-
TaTUTe MOKaxkaa CTAaTUCTUYKU CUTHU(PUKAHTHA pa3-
JMKa BO ogHOC Ha '®P Ha mo4eTOK HAa TPETMAHOT
vs ['®P Ha TpPETHOT M WECTHOT MeECEL, Of] TPETMa-
HOT, HO He 1 Bo ogHoc Ha '®P on 3 vs 6 Mmecenu Bo
TEK Ha TPETMAaHOT.

3akmy4yok. CTyujaTa MoKaxa fieka MoCTou MOof06-
pyBame Ha (pyHKIUjaTa HA OyOpe3uTe TPU U ILIECT
Mecely Off TOYETOK IO TPETMAHOT.
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Koryunn 360posn: OyopexHa GpyHkimja, [ TomepynapHa
(puntpanucka cranka, KapJuiueH MAIUTHATET,
He(PPOTOKCHIHOCT, 3payHa Teparnuja

Introduction

Pelvic malignancy (cervical, rectal and endometrial car-
cinoma) is a very common and deadly disease. Kidney
disease frequently complicates malignancy and its treat-
ment. The spectrum of disease in this setting includes
acute renal injury (AKI), chronic renal failure, and tubu-
lar disorders. Fortunately, these complications are often
preventable or reversible with prompt diagnosis and
treatment [1]. Rectal cancer is the third cause of cancer
death in men and the second cause of cancer death in
women. Higher incidence of this carcinoma is found in
Europe, USA and Australia, while the lowest is in
Africa and Central and South Asia.

Treatment is done depending on the stage of colorectal
carcinoma. Adjuvant therapy for rectal cancer consists
of regimens that include both concurrent chemotherapy/
RT and adjuvant chemotherapy. A total of approxima-
tely 6 months of perioperative treatment is preferred.
Radiation doses: 45-50 Gy in 25-28 fractions to the
pelvis. For resectable cancers, after 45 Gy a tumor bed
boost with a 2-cm margin of 5.4 Gy in 3 fractions
could be considered for preoperativeradiation and 5.4-
9.0 Gy in 3-5 fractions for postoperative radiation. Small
bowel dose should be limited to 45 Gy. A number of
randomized trials have evaluated the effectiveness of
the addition of chemotherapy to radiation administered
either preoperatively following clinical evaluation/sta-
ging (eg, T3-4 by endoscopic ultrasound) or postope-
ratively following pathologic staging of rectal cancer
as pT3 and/or N1-2 [2]. Preoperative chemo RT also
has the potential to increase rates of pathologic complete
response and sphincter preservation [3].

Cervical cancer is considered one of the most frequent
malignant diseases that occurs in females. According to
statistical data, cervical cancer occurs in 8-30 new cases
in 100,000 females within a year, depending on the
region and state. Treatment of cervical cancer is stratified
by stage as delineated in the NCCN Guideline. Exter-
nal Beam Radiation Therapy (EBRT) is done by the use
of CT-based treatment planning and conformal blocking
is considered the standard of care for EBRT [4].
Endometrial cancer is among the most common forms
of cancer in women, depending on certain countries, in
Albanian territories, for many reasons is somewhat
rare. The most affected age group is 60-69 years. The
risk of suffering from endometrial cancer increases with
age, about2/3 of the endometrial cancer is notified
after menopause, and about 1/3 before menopause [5].
Treatment of endometrial carcinoma depends on stage,
radical treatment with operation or definitive pelvic
radiotherapy [6].

To help select a patient population who may benefit
from adjuvant RT, the GOG 99 and PORTEC trials
defined risk factors for women at high-intermediate
risk (HIR) for recurrence [7,8].

The aim of the study was to evaluate and analyze renal
function through the changes in Glomerular Filtration
Rate (GFR), using 3D conformal radiotherapy (3DCRT)
techniques in the treatment of patients with pelvic
malignancy.

Materials and methods

This is a prospective follow-up study conducted at the
Institute of Oncology in Prishtina, Kosovo.

Inclusion criteria: pelvic malignancy (cervical, endomet-
rial and rectal). Exclusion criteria: patients with PGUM
(pretreatmentgenitourinarymorbidity).

Our cohort consisted of 75 patients with pelvic malign-
nancy treated with adjuvant radiotherapy. The radiation
therapy technique and doses were strictly defined and
identical for all regimens. Patients were treated by whole
pelvic RT with different site of pelvic malignancy fo-
llowing the International Commission on Radiation
Units and Measurements (ICRU) No. 50 recommen-
dations [1].

The clinical target volume (CTV) was defined as pelvic
lymph nodes and primary tumor region and was/were?
contoured on individual axial CT slices. The lymph
node regions were determined by encompassing the
blood vessels with a 2 cm margin and based upon pri-
mary tumor site. The planning target volume (PTV) has
been expanded the CTV by 1 cm. The dose was pres-
cribed so as to encompass at least 95% of the PTV,
ranging from a total dose of 45 Gy or 50 Gy, admi-
nistrated in 1.8 -2 Gy per fraction delivered in 25 to 30
daily fractions. Treatment planning was generated using
the Xio software for 3D RT. Dose volume restrictions
used for pelvic OARs were described.

In the 3D CRT, whole pelvic irradiation was delivered
by anterior-posterior and posterior-anterior parallel ports
or a four-field box technique utilizing x-ray energies of
15 Mega Volt (MV). Plans were based on pelvic iso-
centric conformal fields with energy of 15-MV and
patients were treated with a Simens linear accelerator,
equipped with 80-leaf multileaf collimator. The pelvic
field extended from the upper margin of L5 to the
midportion of the obturator foramen or the lowest
level where diseasehas been, with a 3 cm margin and
laterally 1.5 to 2 ¢cm beyond the lateral margins of the
bony pelvic wall (at least 7 cm from the midline). For
lateral fields, the anterior border was the pubic sym-
physis and the posterior border was the space between
S2 and S3. The fields were modified to include areas
of known tumor.

Measurements for renal function before treatment were:
GEFR (Cockroft-Gault), urological echo and urine sediment.
CreatClear = Sex*((140-Age)/(SerumCreat))*(Weight/72)
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At 3 and 6 months urea, creatinine, GFR (Cockroft-
Gault) were analyzed.

Statistical analysis-Testing of qualitative data was done
with X2-test, quantitative data that did not have a nor-
mal distribution with the Kruskal-Wallis test and Mann-
Whitney test. Testing of quantitative data that had nor-
mal distribution was done with One Way ANOVA and
T-test. Verification of tests was made with 99.7% con-
fidence level (P<0.01) and the reliability of 95%
(P<0.05). Data processing was done with the SPSS
statistical package.

The data obtained are presented in tables. The following
statistical parameters were calculated: index structure,

arithmetic mean, standard deviation, minimum and
maximum values.

Results

The study included 75 patients with pelvic tumors, of
whom 53 or 70.7% were female and 22 or 29.3% male
(Table 1). The average age of the patients included in
the study was 57.5+11.2 years (range 33-77 years). The
average age of the female patients was 56.1+11.1 years
(range 33-77years), and of the male patients 60.8+11.1
years (range 37-74 years) (Table 1).

Table 1. Patients included in the study by group and gender

Age F M Total
(years) N % N % N %
30-39 5 94 2 9.1 7 9.3
40-49 9 17.0 1 4.5 10 13.3
50-59 17 32.1 5 22.7 22 29.3
60-69 15 28.3 10 45.5 25 333
70+ 7 13.2 4 18.2 11 14.7
In total N 53 100.0 22 100.0 75 100.0
% 70.7 - 293 - 100.0 -

Table 2. Patients included in the study based on diagnosis and gender

Diagnosis F M Total
N % N % N %
Endometrial 17 32.1 - - 17 22.7
Cancer
Rectal Cancer 8 15.1 22 100.0 30 40.0
Cervical cancer 28 52.8 - - 28 37.3
Total 53 100.0 22 100.0 75 100.0

Of the 75 patients included in the study 30 or 40.0%
had rectal carcinoma, 28 or 37.3% had cervical cancer
(CC) and 17 or 22.7% had endometrial carcinoma. All
male patients had rectal carcinoma (Table 2).

The average value of GFR in the beginning was 71.7+
23.1ml/min, it was 75.6+25.6ml/min three months
after baseline of the therapy and 79.14£25.9 ml/min six

months after therapy. ANOVA showed an important
significant statistical difference between the average
value of GFR after therapy (F=10.58, P<0.0001).

Table 3. GFR at the beginning, after three and six months of therapy

GFR
Baseline After three After six
months months
v 73 75
Mean+SD 71.7£23.1 75.6£25.6 79.1+£25.9

Repeated measures ANOVA
Tukey-Kramer Multiple
Comparisons test

F =10.58, P<0.0001

Initially vs. three months later, P<0.05
Initially vs. six months later, P<0.001
Three months vs. Six months, P>0.05

Tukey-Kramer Multiple Comparisons test showed a
significantly statistical difference between GFR values
at the beginning vs. three months after using the therapy
(P<0.05), baseline of treatment vs. six months after the-
rapy (P<0.001) while there was no difference between
GFR values three months vs. six months later (Table 3).

The average value of GFR at the baseline of the the-
rapy in patients with endometrial cancer was 72.7+23.0
ml/min, it was 63.0+22.5 ml/min in patientswith rectal
cancer and 80.5+20.8.ml/min in those with CC (Table 4).
The average value of GFR three months after therapy in
patients with endometrial cancer was 71.4+27.5 umol/L,
it was 70.1£25.8 in patients with rectal cancer and
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83.9+£22.7 in those with CC. One Way ANOVA showed
borderline significant statistical difference between mean

Table 4. GFR at the beginningin patients according to their
diagnosis

Diagnosis

GFR Baseline Endometrial Rectal Cervical

carcinoma carcinoma  cancer (CC)
N 17 30 28
Mean+SD 72.7423.0 63.0+22.5 80.54+20.8
Dunn's Multiple ~ Ca endometri vs. Ca recti, P>0.05
Comparisons Ca endometri vs. Ca cervicis uteri, P>0.05
test Carecti vs. Ca cer. uteri, P<0.01

Table 5. GFR three months after baseline of therapy in patients
according to their diagnosis

Diagnosis
GFRafter b\ il Restal Cervical
three months
cancer cancer cancer (CC)

N 17 30 28
Mean+SD 71.4+27.5 70.1+£25.8 83.9+22.7
One Way _ _
ANOVA F =2.48, P=0.09
Tukey-Kramer Endometrial Ca vs. Rectal Ca, P>0.05
Multiple Endometrial Ca vs. Cervical Ca, P>0.05
Comparisons test ~ Rectal Ca vs. Cervical Ca, P>0.05

values of GFR according to the type of disease (F=
2.48, P=0.09). Tukey-Multiple Comparisons showed no
important significant statistical difference between GFR
mean values at the baginningin patients with endometrial
cancer vs. rectal cancer (P>0.05), endometrial cancer vs.
cervical cancer (P>0.05) and no difference between
values of rectal cancer vs.CC (P>0.05), (Table 5).

Table 6. GFR six months after the treatmantin patients
according to their diagnosis

. Diagnosis

GFR after six Endometrial Rectal Cervical

months

cancer cancer cancer (CC)
N 17 30 28
Mean+SD 72.3+£29.7 74.6£27.1 88.1+19.7
One Way _ _
ANOVA F=2.85,P=0.06
g/}lklfy 1_ Kramer Endometrial Ca vs. Rectal Ca, P>0.05
uitiple Endometrial Ca vs. Cervical Ca, P>0.05

Comparisons

Rectal Ca vs. Cervical Ca, P>0.05
test

Table 7. GFR at the baseline of therapy, after three and six
months in patients with rectal cancer

GFR Rectal Cancer
Baseline After three  After six
months months

N 30 30 30
Mean+SD 63.0£22.5  70.1425.8  74.6+27.1
Repeated
Measures F =8.50, P=0.0006
ANOVA
Tukey - Kramer Initially vs. three months later, P<0.05
Multiple Initially vs. six months later, P<0.001
Comparisons test ~ Three months vs. Six months, P>0.05

The average value of GFR three months after baseline
of the therapy in patients with endometrial cancer was
72.3+29.7, it was 74.6+27.1 in patientswith rectal cancer
and 88.1£19.7 in those with CC. One Way ANOVA sho-
wed borderline significant statistical difference between
mean values of GFR according to the type of disease
(F=2.85, P=0.06). Tukey-Multiple Comparisons showed
no important significant statistical difference between
mean values of GFR at the beginning in patients with
endometrial cancer vs. rectal cancer (P>0.05), endomet-
rial cancer vs. cervical cancer (P>0.05) and no difference
between values of rectal cancer vs. cervical cancer
(P>0.05), (Table 6).

ANOVA test showed an important significant statistical
difference between the average value of GFR after the-
rapy in patients with rectal cancer (F=8.50, P<0.001).
Tukey-Kramer Multiple Comparisons test showed a sig-
nificant statistical difference between the GFR values at
the beginning vs three months after therapy (P<0.05),
baseline of therapy vs six months after therapy (P <0.001),
while no difference between GFR values three months
and six months after (Table 7).

Table 8. GFR at the beginning of therapy, after three
and six months in patients with endometrial cancer
GFR endometrial cancer

Initially After three After six
months months

N 17 17 17
Mean 72.7 71.4 72.3
SD 23.0 27.5 29.7
Repeated
measures F=0.08, P=0.921
ANOVA

ANOVA showed an important significant statistical di-
fference between the average value of GFR after app-
lying the therapy in patients with endometrial cancer
(F=0.08, P>0.05), (Table 8).

Table 9. GFR at the beginning of therapy, after three and
six months in patients with cervical cancer
GFR cervical cancer

Initially After three  After six
months months

N 28 28 28
Mean 80.5 83.9 88.1
SD 20.8 22.7 19.7
Nonparametric
repeated measures  Fr=13.07, P=0.0015
ANOVA
Dunn's Multiple Initially vs. three months later, P>0.05

Comparisons test  Initially vs. six months later, P<0.001

Three months vs. six months P>0.05

Nonparametric repeated measures ANOVA (Friedman
test) showed an important significant statistical difference
between the average values of GFR after therapy in
patients diagnosed with cervical cancer (FR=13.07,
P<0.001). Dunn’s Multiple Comparisons test showed
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an important significant statistical difference between
GFR values at the beginning vs.six months after thera-

py (P<0.001), (Table 9).
Table 10. GFR at the beginning of therapy by gender

GFR initially . Sex . Total
N 53 22 75
Mean 76.6 59.9 71.7
SD 20.6 249 23.1
Unpaired T-test T=3.01, P=0.003

The average value of GFR at the beginning of therapy
in female patients was 76.6 (SD+20.6), while in male
59.9 (SD+24.9).

Unpaired T-test showed an important significant statis-
tical difference between the average value of GFR by
gender (T=3.01, P=0.003), (Table 10).

Discussion

Renal failure in cancer patients is often multifactorial,
but it is still clinically useful to consider causes as pre-
renal, intrinsic, and postrenal. Not surprising, prerenal
failure is common. The spectrum of intrinsic renal di-
sease in this patient population is broad [2].

According to the new KDIGO (guidelines for chronic
kidney disease (CKD) progression) there are 5 stages:
90-120 ml/min-I, 60-90 ml/min-II, 30-60-II1, 15-30-
IV, <15 ml/min-V for dialysis treatment [9]. The correc-
ted GFR is approximately 8% lower in women than in
men, and declines with age at an annual rate of 1 mL/
min/1.73m2 from the age of 40.

Creatinine clearance in the beginning has been to the
largest number of patients in the second level of CKD
(60-90 ml/min). Males after the first 3 months have
increased borderline of significance for 7 ml unlike
women where it is 2.5ml/min.

Reason of this can be different number of radiation
fractions while treating cervical and endometrial cancer
vs rectal cancer. Another reason can be anatomical pelvic
difference between sexes according to the field or ra-
diotherapy treatment.

The average value of GFR three months after beginning
of the therapyin our female patients was 79.1£23.7,
while in males it was 67.2+28.4.

Unpaired T-test showed no important significant sta-
tistical difference between the average value of GFR
by gender (T=1.86, P=0.066).

The average value of GFR six months after therapy in fe-
male patients was 81.5+24.0, whilein males it was 73.44+29.8.
Unpaired T-test showed no important significant statisti-
cal difference between the average value of GFR by
gender (T=1.239, P=0.219).

Martens et al. retrospectively reviewed predictors of
urinary retention in 207 BT patients. In their model,
pre-implant peak flow rate and prostate volume were

statistically significant predictors of post-implant urinary
retention. They estimated that for every one-unit increase
in peak flow rate the odds of catheterization decreased
by 6% [10].

Radiation therapy and colorectal cancer-Urinary AEs
have not been properly evaluated in the setting of RT
for colorectal cancer. The only trial that describes urinary
AEs mentions "bladder problems" in 2-4% [10]. Given
the close proximity of the bladder as well as its blood
and nerve supply to rectum, there is likely to be an
additive effect of RT and surgery causing increased risk
of bladder dysfunction, although the lower doses of RT
used for colorectal cancer may mitigate this effect. Early
diagnosis and treatment of renal failure is vital, both to
improve renal outcomes and to ensure that patients are
best prepared for further oncologic treatment [2].

Conclusion

The aim of this study was achieved managing sides
effects that have been accrued during treatments at proper
time. Overall, the kidney function was improved at
three and 6 months in the majority of patients. Treated
group from rectal carcinoma in the beginning had lo-
wer GFR rate, which had significant improvement after
three and six months in comparison to other groups. It
can beconcluded that incurred significant impairment
of renal function, registered at 3 and 6 months after
treatment, compared with beginning of therapy, after
is stabilized without further deterioration in the period
from 3 to 6 months.
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Abstract

Introduction. Insulin resistance is the most common
extrahepatic manifestation associated with hepatitis C
virus, which leads to developing more pronounced fib-
rosis and liver steatosis. The aim of the study was to
assess the prevalence of insulin resistance in non-diabe-
tic, treatment naive patients with chronic hepatitis C and
to analyze the relation of insulin resistance with genoty-
pe, viral load, gender, age, laboratory parameters, infla-
mmatory and fibrotic changes in the liver, body mass
index (BMI) and the presence of steatosis.

Methods. In this cross sectional study, 224 patients
with hepatitis C viral infection were included. The patients
were divided into two groups. The first group was with
no insulin resistance and the second one with present
insulin resistance. They were compared in terms of ge-
notype, viral load, gender, age, inflammatory and fibrotic
changes in the liver, BMI and liver steatosis.

Results. Insulin resistance was present in 45.5% of pa-
tients. The following factors were associated with insulin
resistance: age (p=0.0022), inflammatory and fibrotic
changes in the liver (p=0.001, p=0.006, respectively),
steatosis (p=0.015) and transaminase activities (for AST,
p=0,002, for ALT, p=0.001).

Conclusion. In the Republic of Macedonia, a high per-
cent of 45.5% among non-diabetic and treatment naive
patients with chronic viral hepatitis C, had insulin resis-
tance. Insulin resistance was more prevalent in older pa-
tients, in those with more pronounced inflammatory and
fibrotic changes in the liver, in patients with steatosis
and in those with higher transaminase activity.

Keywords: chronic hepatitis C, insulin resistance,
steatosis, inflammation, fibrosis, body mass index
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AmncTpakTt

Bogen. MncynuHCcKaTa pe3dcTeHNNja MPETCTaByBa Haj-
YyecTa eKCTpaxenaruyHa MaHugecTaldja, acolupana co
BHUpycoT xenatutuc LI, koja e aconmpana u co pasBoj
Ha Tior3paseHa (hpuopo3a 1 cTearosa Ha IPHUOT Jipo0. Llen
Ha CTyIMjaTa € MpOIeHa Ha 3acTalleHOCTa Ha HH-
CYJIMHCKATa PE3UCTEHIIN]ja Kaj MAIlMeHTH CO XPOHUYCH
xermatutuc 1, Kou He ce AujabeTHYapy U KOH Jocera
HE ce JICKYBaHH, KaKO W aHAIM3a Ha acOLMPaHOCTa Ha
MHCYJIMHCKATa PE3UCTEHIIMja CO T€HOTHUIIOT, BHPEMU-
jara, TIOJIOT, BO3pacTa, JJAbOPaTOPHCKHUTE MapaMeTpH, UH-
¢rmamaropauTe U GUOPOTUYHN IPOMEHH Ha LIPHUOT JIPO0,
MHJICKC Ha TeJeCHa Maca M MPUCYCTBOTO HA CTEaTO3a.
MeTtoan. BO oBaa CTyAuja Ha IpeceK ce BKIYYCHH
224 manueHTd co BUpycHa WHQpekuja xermatutuc L.
[ManmenTuTe ce mojeneHu Bo rpymna 0e3 WHCYIUHCKA
PE3UCTEHIIMja ¥ BO IPyIa CO MPHCYTHA UHCYJIHHCKA pe-
3UCTEHIMja, KOH TT0TOa CE CIIOPEAyBaHN BO OHOC T'eHO-
THII, BAPEMH]a, TIOJI, BO3pacT, HHpIIAMATOPHH U (HHOPO3-
HH IPOMEHH BO I[PHUOT Ap00, MHICKC Ha TEJeCHA Maca
W cTeaTo3a Ha IpH Jpo0.

Pesyararu. MHCcyMHCKA pPE3UCTEHIMja € MPHCYTHA
kaj 45.5% on nanuentute. ®akTopy KOM Ce acOLMpPaHU
CO MHCYJIMHCKA pe3ucTeHIuja ce Bo3pacta (p=0.0022),
BOCTIAJIUTEITHUTE U (PUOPO3HH TPOMEHH BO IPHUOT P00
(p=0.001, p=0.006, coonBetHo), cTearo3ara (p=0.015)
u TpaHcamuHazHara aktuBHOCT (32 ACT p=0,002, 3a
AJIT p=0.001).

3akiaydok. [loctonm BHCOK MPOLEHT Ha NPHUCYCTBO HA
MHCYJIMHCKaTa pe3ucTeHyja o 45.5% Mery nampeHTure
CO XpoHHWUeH BHUpyceH xenatutuc L] Bo PemyGmika Ma-
Ke/IOHMja, KOM He ce IujadeTHdapy U KOU J0cera He ce
neKkyBaHu. VIHCYIMHCKaTa pe3rCTEHIja € I103acTarcHa
Kaj TI0CTapy MAIUeHTH, Kaj OHUE CO TIOM3pa3eH! HH(pIa-
MaToOpHH ¥ (PUOPOTHYHM MPOMEHH BO I[PHUOT APOO, Ka-
KO ¥ Kaj TaIeHTHTE CO MPUCYTHA CTeaTo3a U cO 3ro-
JIeMEHa TpaHCaMUHAa3Ha aKTHBHOCT.

Kuyunu 360poBu: xponnuen xenaruruc L, nacymmHcka
pE3UCTeHIMja, cTearo3a, HHpIamManuja, Guopo3a, HHICKC
Ha TeJiecHa Maca
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Introduction

Chronic hepatitis C virus infection is widespread throughout
the world, affecting approximately 2.8% of the popu-
lation, or about 185 million people worldwide are infec-
ted with the disease [1].

Impaired glucose metabolism is often seen in patients
with chronic hepatitis C (CHC), so diabetes mellitus type
2 (DM) is the most common extrahepatic manifestation
associated with hepatitis C virus (HCV) [2-3]. This HCV-
diabetes association is due to insulin resistance (IR).
Basically, IR is a pathological condition in which cells,
especially those of adipose tissue, the muscles and the
liver do not respond appropriately to insulin secreted by
the pancreas. Thus, glucose cannot be absorbed from
the circulation, which increases its level in the blood and
stimulates the pancreas to secrete larger amounts of
insulin in order to reduce serum glucose. Insulin resistan-
ce, pre-diabetes and finally, type 2 diabetes mellitus (DM)
as known pro-atherogenic conditions are risk factors
for developing atherosclerosis and cardiovascular events
in this group of patients [4]. Unlike chronic hepatitis B,
impaired glucose metabolism is often found in patients
with hepatitis C virus infection. IR is also associated
with the development of pronounced fibrosis and liver
steatosis [5-9]. Mechanisms for HCV induced IR are
several, such as the role of tumor necrosis factor-alpha
(TNF-a) and the direct effects of HCV core protein in
inhibiting insulin signaling pathway [10-13]. The presen-
ce of IR leads to a lower rate of sustained virological
response (SVR) [14]. The reason for this negative asso-
ciation is not completely known, but some possible
mechanisms have been mentioned: HCV core protein
by stimulating the suppressor of cytokine signaling-3
(SOCS-3), which is a negative regulator of interferon-
o (IFN-o) signaling; obesity by modulating INF signaling
pathway, as well as increasing the lipid droplets in he-
patocytes or resulting in poor lymphatic circulation [15].
Achieved SVR has a positive impact on the IR reduc-
tion [14]. Long duration of infection associated with me-
tabolic abnormalities is the main reason for develop-
ment of more advanced forms of liver damage. All these
result in cirrhosis, requiring liver transplantation [16].
Hepatocellular carcinoma (HCC) is often associated with
this type of infection, but also IR is associated with the
development of HCC in patients with chronic HCV
infection [17-18].

The primary goal of the study was to assess the preva-
lence of insulin resistance expressed by fasting plasma
glucose (FPQG), fasting level of the insulin in the blood
and Homeostasis Model Assessment of Insulin Resis-
tance (HOMA IR) in non-diabetic, treatment naive pa-
tients with chronic hepatitis C. Secondary endpoints
analysis was the association of IR with genotype, vire-
mia, gender, age, laboratory parameters (transaminases,
lipid and carbohydrate status, C-reactive protein-CRP,
ferritin and serum iron), histological changes in the

liver (inflammatory and fibrotic), body mass index and
the presence of steatosis.

Material and methods

In this observational and cross-sectional study, with pros-
pective inclusion of data, a total of 224 non-diabetic
patients with chronic hepatitis C were included, in the
period from January 2010 to December 2015. The study
was approved by the local Ethics Committee.
Inclusion criteria: treatment naive, hepatitis C virus
ribonucleic acid (HCV RNA) positivity patients, con-
firmed by PCR method.

Patients were excluded from the study if they were:
co-infected with other virus (hepatitis B virus-HBV or
human immunodeficiency virus-HIV), if they had other
liver disease (autoimmune hepatitis, Wilson's disease,
hemochromatosis, primary biliary cirrhosis, primary scle-
rosing cholangitis), signs of decompensation, history
of liver transplantation, end-stage renal disease, type 2
diabetes mellitus, alcohol abuse (>20 g/day) and hepa-
tocellular carcinoma.

Blood was taken from all patients and the samples were
sent to central biochemical laboratory for analysis of
the following parameters: transaminase activity (aspartate
transaminase-AST, alanine aminotransferase-ALT), lipid
status (triglyceride-TG, total cholesterol, high-density
lipoprotein cholesterol-HDL-C; low-density lipoprotein
cholesterol-LDL-C), FPG and fasting insulin blood level,
hemoglobin Alc-HbAlc, CRP, ferritin and serum iron.
Insulin resistance was calculated according to the for-
mula of HOMA-IR: fasting insulin (uU/mL) x fasting
glucose in plasma (mmol/L) /22.5.). For the value of
>2 insulin resistance was confirmed.

The genotyping and the viremia were performed at the
Research Centre for Genetic Engineering and Biotech-
nology "Georgi D. Efremov", Macedonian Academy of
Sciences and Arts.

Assessment of inflammatory activity and liver fibrosis
was made by a liver biopsy. Knodell scale was used for
measuring the degree of inflammation (HAI-histological
activity index, which is numbered 1 to 18) and presence
of fibrosis). Patients were divided into three groups: group
1-no fibrosis, group 2-evident fibrosis and 3-liver cirrhosis.
Ultrasound was used to assess the presence of fatty liver.
Patients were divided into three groups: group 0-no
steatosis, group 1-mild steatosis and group 2-severe steatosis.
Patient weight was expressed through body mass index-
BMI, which was calculated by the formula: weight in
kg/height” in meters.

Patients in this study were divided into two groups:
group 1-patients with hepatitis C virus infection with
no evidence of IR and group 2-patients with hepatitis
C virus infection with evidenced IR.

These two groups were compared in terms of multiple
parameters such as gender, age, genotype, viral load,
inflammatory and fibrotic changes in the liver, presen-
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ce of steatosis, BMI and laboratory parameters (AST,
ALT, TG, total cholesterol, HDL-C, LDL-C, fasting glu-
cose and fasting insulin level in blood, HbAlc, CRP,
ferritin and serum iron).

Statistical analysis: The statistical program SPSS 17
for Windows was used. For description of quantitative
variables descriptive statistics was used (mean, standard
deviation, standard error, median and interquartile range).
For description of categorical variables, frequencies and
percentages were used. For testing the difference of ca-
tegorical variables between the two groups, Chi-square
test was used. For testing the difference of numerical
variables, Mann-Whitney test was used. For all analyzes
p value <0.05 was considered statistically significant,
and p <0.01 highly significant.

Results

Basic features of patients with chronic hepatitis C are
shown in Table 1. Their average age was 33.83+8.24,
and the values for FPG, fasting insulin level in blood,
HOMA IR and HbAlc were: 5.24+0.74, 12.89+15.60,
2.8743.44 and 5.22+0,94, respectively. Average value
of BMI was 24.47+4.32. Insulin resistance was eviden-
ced in many of the patients with chronic hepatitis C, in
102 patients (45.5%) of a total of 224 patients. The
remaining 122 patients or 54.5% were patients with no
evidence of IR (Table 2). With regard to gender males
predominated in both groups of patients. Still, IR was

more often evidenced in females (50.88%), compared
to males (43.71%), with no statistical significance bet-
ween the groups (p=0.348). The age of patients with
IR was significantly higher (35.9+£9.3) compared to pa-
tients with no evidence of IR (32.1£6.7), with signi-
ficant difference of p=0.0022. In terms of genotype and
viral load, no significant difference between the groups
was detected (p=0.742 and p=0.900, respectively). Highly
significant difference between the groups was obtained
regarding inflammatory activity obtained from liver
biopsy. Evidently, patients with determined IR had a hi-
gher Knodell score (HAI), with a mean HAI of 4.07242.920,
compared to those without IR whose mean HAI was
2.761£2.402 (p=0.001). Patients with evidenced fibrosis
or cirrhosis more frequently encountered IR (in 54.05%
and 83.33%, respectively), with statistical significance

Table 1. Baseline Characteristics of Patients With Chronic
Hepatitis C Infection

Variable Patients N=224

Age, years, mean + SD 33.83+£8.24
FPG (3.6-5.6 mmol/L), mean+SD 5.24+0.74
Fasting insulin (2-17 plU/ml), mean+SD 12.89+15.60
HOMA IR, mean+SD 2.87+3.44
HbAlc (4.8-5.9%), mean+tSD 5.22+0,94
BMI, mean+SD 24.47+4.32

Abbreviations: SD: standard deviation; FPG: Fasting plasma
glucose; HOMA-IR: Homeostasis Model Assessment of Insulin
Resistance, BMI: body mass index

Table 2. Absence or evidence of insulin resistance (IR) in patients with HCV

Baseline Characteristics Abz;ln:cle 2‘; IR EVI?;;CI?);;‘ R P value
Sex, No (%)
Male 94(56.29) 73(43.71) 1
female 28(49.12) 29(50.88) 0.3483 NS
Age, years, mean + SD 32.1+6.7 359493 0.0022 §*
Genotype No (%)
Subtype 1 37(56.92) 28(43.08)
Subtype 2 1(33.33) 2(66.67) |
Subtype 3 80(55.56) 64(44.44) 0,742 NS
Subtype 4 1(33.33) 2(66.67)
HCYV viral load (IU/ml), mean+SD 2410226+6702822 2065677+5290369 0,900 NS?
Liver biopsy
Knodell Histology
Activity Index-HAI, mean+SD 2,761+2,402 4,072+2,920 0,001 $?
Presence of fibrosis,
No (%):
No fibrosis 100(60.24) 66(39.76)
Fibrosis present 17(45.95) 20(54.05) 0,006 S'
Cirrhosis 2(16.67) 10(83.33)
Steatosis, No (%):
No steatosis 53(59.55) 36(40.45)
Mild 29(40.85) 42(59.15) 0,015 '
Severe 2(22.22) 7(77.78)
BMI, mean + SD 23.9+3.9 252 +4.7 0.057 NS?

Legend: IR: insulin resistance; HCV: hepatitis C virus; SD: standard deviation; NS: not statistically
significant; S: statistically significant; BMI: body mass index; ALT: alanine aminotransferase; AST:
aspartate transaminase; HDL-C: high-density lipoprotein cholesterol;
lipoprotein cholesterol; HOMA-IR: Homeostasis Model Assessment of Insulin Resistance.
! Pearson Chi-square; > Mann-Whitney U Test

LDL-C: low-density
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Table 3. Absence or evidence of insulin resistance (IR) in patients with HCV

Absence of

Biochemical Characteristics IR Ev1d§2c1e(z);) IR P value
(N=122) (N=102)

AST (10-34 U/L), mean+SD 56.9+46.2 74.9+71.4 0.002 S
ALT (10-45 U/L), mean+SD 87.9+84.1 113.7+87.9 0.001 S'
Triglyceride (0.0-2.0 mmol/L), 1.140.6 13408 0142 NS'
mean + SD
Cholesterol (0.0-5.5 mmol/L), 49411 49412 0732 NS
mean = SD
HDL (0.9-2.0 mmol/L), mean+SD 1.2+0.3 1.1£0.3 0.157 NS!
LDL (2.2-3.7 mmol/L), mean+SD 2.5£0.9 2.5+1.01 0.801 NS'
FPG (3.6-5.6 mmol/L), mean=SD 5.0£0.6 5.5+0.8 0.0001 S'
Fasting insulin (2-17 pIU/ml), 5.0442.4 22.3419.2 0.0001 S
mean+SD
HOMA score, mean+SD 1.02+0.5 5.1+4.1 0.0001 S'
HbAlc (4.8-5.9%) 4.9+0.6 7.3+13.1 0.0001 S'
CRP 3.1£6.3 2.4+4.2 0.418 NS'
ferritin (up to 300 pg/L) 136.9+134.6 165.1+£149.1 0.159 NS!
iron (7-28 umol/L) 18.7+8.4 21.6+9.2 0.110 NS'

Abbreviations: IR: insulin resistance; HCV: hepatitis C virus; SD: standard deviation;
S: statistically significant; NS: not statistically significant; ALT: alanine
aminotransferase; AST: aspartate transaminase; HDL-C: high-density lipoprotein
cholesterol; LDL-C: low-density lipoprotein cholesterol; FPG: Fasting plasma
glucose; HOMA-IR: Homeostasis Model Assessment of Insulin Resistance, CRP: C-
reactive protein; HbAlc: Hemoglobin Alc. '"Mann-Whitney U Test

of p=0.006. Also, less severe as well as severe steato-
sis was more frequently expressed in patients with IR,
with significant difference of p=0.015. It is clear that
the IR group had higher body weight or higher BMI
(25.244.7), unlike the other group (23.9£3.9), but there
was no statistical difference (p=0.057) between the two
groups. Mean value of AST and ALT in the group with
IR was 74.9+71.4 U/L and 113.7+87.9 U/L, respecti-
vely, while in the group with no IR 56.9+46.2 U/L and
87.9+£84.2 U/L, respectively. Highly significant differen-
ce between the groups (p=0.002 and p=0.001, respecti-
vely) was detected with regard to absence or evidence
of insulin resistance. (Table 3).

There was no significant difference between the two
groups in terms of triglycerides, total cholesterol and
its fractions HDL-C and LDL-C. Fasting glucose level
and fasting insulin level were significantly higher in
the group with IR, as well as HbAlc. Thus, p=0.0001
refers to all three parameters. In a large number of pa-
tients FPG was between 5.6 and 6.9 mmol/L (in 29.9%)
and also HbAlc was higher than 5.7% in 17.1% of pa-
tients, which means those patients can be included in
the group of pre-diabetes according to the criteria of
the American Diabetes Association. Analysis of CRP,
serum ferritin and serum iron, as markers of inflamma-
tion, showed no significant statistical difference between
the groups with or without IR (p=0.418, p=0.159 and
p=0.110, respectively).

Discussion

The aim of our study was to show the presence of in-
sulin resistance in non-diabetic, treatment naive patients

with chronic hepatitis C in the Republic of Macedonia
as well its relation with other factors that can further
affect disease progression to fibrosis and cirrhosis.

We can clearly see the high prevalence of IR in up to
45.5% of patients. High representation of IR can also
be found in other studies, such as the study of Kiran et
al. (2013), the study of Moucari et al. (2008) where IR
was found in 35% of patients with CHC, unlike the
group with chronic hepatitis B (CHB) where IR was
found in 5% of patients [19-20]

The important factors in relation to IR were as follows:
age, extent of inflammatory and fibrotic changes in the
liver, steatosis, transaminase activity, fasting glucose,
insulin level and HbAlc value.

The age of the patients in our study was significantly
higher in the group with IR (35.9+£9.3), compared to the
other group (32.1£6.7), with a significant difference of
p=0.0022. This may be due to persistence of viral infec-
tion (longer influence of the virus) that contributed to
the development of glucose metabolism disorder on one
hand, but also evidence of metabolic disorders in the
aged population of patients, on the other hand.

In our group of patients genotype 1 and 3 predomina-
ted, while the other two genotypes, 2 and 4, were found
in a small number, which was not adequate for statisti-
cal analysis. Evidence of IR was almost identical in
the two most common genotypes 1 and 3 (in patients
with genotype 1 IR was found in approximately 43.08%
and in patients with genotype 3 in approximately 44.44%
of patients). Opposite to our results, there are studies
indicating that genotype 1 and 4 were more often asso-
ciated with IR [20].
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In our analyzed group, there were no significant diffe-
rences between the two groups in terms of viral load,
which would mean that the number of virus particles
was not associated with the IR, as also shown in the
study of Huang et al. (2011) [21]. Unlike our study, in
the study of Hsu ef al. (2008) association between vire-
mia and IR was shown [22].

Hepatitis C viral infection leads to the activation and
the presence of inflammatory cells in the liver, which
are responsible for the progress of the inflammatory
condition which in turn causes liver damage and deve-
lopment of fibrosis. In our study more pronounced in-
flammatory and fibrotic changes in the histological pre-
paration of the liver biopsy were found in IR group, with
statistical significance of p=0.001 and p=0.006, res-
pectively. In the study of Hickman et al. (2003), insu-
lin was independently associated with fibrosis, but not
with the inflammation [23].

There was a statistical significance in relation to the evi-
denced steatosis in patients with IR (p=0.015). Steatosis
is an important co-factor which could result in accele-
rating the development of hepatic fibrosis and increased
necro-inflammatory activity [24]. Steatosis in patients
with genotype 3 is considered to be of viral origin ("viral
steatosis") and is closely associated with viremia, while
in other genotypes, it is associated with the factors of
the host (obesity (particulary visceral), IR and type 2
diabetes mellitus ("metabolic steatosis") [25].

In our study patients deployed to the group of IR had
greater weight, actually higher BMI (25.2+4.7) compared
to the other group (23.9+3.9), but there were no statis-
tical differences (p = 0.057) between these two groups.
In the study of Souza et al. (2011) BMI was noted as a
factor that was associated with IR, along with age and
waist circumference [26]. Increased body weight, espe-
cially visceral adiposity along with other metabolic fac-
tors such as IR are the factors that lead to a greater de-
gree of inflammatory activity (adipose tissue actually
represents an organ where proinflammatory cytokines
are excreted), pronounced steatosis and risk of disease
progression to fibrosis [24,26].

The transaminases values (AST, ALT) were significantly
higher in patients with IR, as opposed to those without
IR, for p=0.002 and p=0.001, respectively. In general,
increased transaminases value means a greater degree
of hepatocellular damage that can be considered as an
inviolable part of steatosis. Since our study showed a
greater prevalence of steatosis in IR group (p=0.015),
it cannot be strictly determined whether the increased
transaminase activity in the group of IR patients was
due to steatosis or the insulin resistance itself.
Regarding lipids, there was no significant difference
between groups (with or without IR), while glucose
status, fasting glucose level and fasting insulin level
were significantly higher in the group with IR, as well
as HbAlc, for p=0.0001 for all three parameters. In a
rather large number of patients (29.9%) the value of

FPG was between 5.6 and 6.9 mmol/L and also the va-
lue of HbAlc was greater than 5.7% in 17.1% of the
patients. According to the criteria of the American
Diabetes Association these patients enter the group of
pre-diabetes, with real risk of developing type 2 diabe-
tes mellitus.

In the situations of developed insulin resistance, increased
production of inflammatory cytokines occurs, which
improves the inflammatory damage of the hepatocyte.
Serum ferritin and the CRP are markers of inflamma-
tion that are increased in terms of the inflammatory
condition. In our study the values of ferritin and serum
iron were higher in the group of IR, but there was no
significant difference between the two groups in terms
of CRP, ferritin and serum iron (p=0.418, p=0.159 and
p=0.110, respectively) [27].

Conclusion

There was a high percentage of evidenced IR by
45.5% in CHC patients who were treatment naive and
non-diabetic in R. Macedonia. IR was associated with
the age, the inflammatory and fibrotic changes in the
liver, with steatosis and transaminase activity or with
other words, IR was more prevalent in older patients,
those with a more pronounced inflammatory and fibrotic
changes of the liver, patients with steatosis and higher
transaminase activity. In the future, it has to be proved
whether changes in metabolic factors which include IR
will influence on the reduction of inflammatory and
fibrotic activity and will prevent disease progression.
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Abstract

Introduction. Carpenter syndrome is a polymorphic
disorder transmitted by autosomal recessive inheritance,
caused by mutations in the RAB23 gene [1]. These gene-
tic disorders are reflected on the biogenesis of intracra-
nial structures. This syndrome was described for the first
time in 1900 by the British doctor George Carpenter. It
may include congenital heart diseases, mental retarda-
tion, hypogonadism, obesity, umbilical hernia, develop-
mental disorder, bone anomalies and frequent respiratory
infections. Carpenter syndrome has two main features:
craniosynostosis and more than five fingers or toes [2-4].
Aim. To present our experience in treatment of an in-
fant with Carpenter syndrome including trigonocephaly
and polydactyly.

Case report. In May 2003, an eleven-month-old male
infant with Carpenter syndrome was hospitalized in the
Pediatric Department of the University Clinic of Neuro-
surgery in Skopje, Republic of Macedonia. The infant
was referred to our Department from the University
Pediatric Clinic because of trigonocephaly and poly-
dactyly with two thumbs on his right hand. The infant
had already been twice hospitalized at the University
Pediatric Clinic for two recurrent lung infections su-
ggestive of Carpenter syndrome. The diagnosis of tri-
gonocephaly and polydactyly with two thumbs on the
right hand was made by physical examination, X-ray of
the right infant’s hand and computed tomography of the
head. According to Oi and Matsumoto classification from
1986 [5], the infant had a severe form of trigonocephaly.
Surgical procedure. Under general endotracheal anesthe-
sia, the infant was placed supine on the operating table,
a bifrontal skin incision was made and the scalp flap
was created. The bifrontal craniotomy was realized into
one bony piece succeeded by a modified Di Rocco’s
"shell" procedure including frontal translation and trans-

Correspondence to: Vladimir Mirchevski, University Clinic for
Neurosurgery, Clinical Center “Mother Teresa” Skopje, Macedonia; E-
mail: neurosurgery.skopje@yahoo.com

position rotating the flap for 180 degrees without /touching
the orbital rims.

Results. The postoperative period was uneventful ex-
cept for the expected forehead swelling. The infant was
discharged from the hospital on the 7™ postoperative
day, neurologically intact. Three months after surgery,
the head had excellent esthetic appearance, with regular
psychomotor development in line with the age of the
patient. Six months after the first surgery the patient
underwent a second plastic and reconstructive surgery
in order to reduce the number of fingers.

Conclusion. The early recognition and multidisciplinary
approach could prevent new disabled individuals in
the society. Our technique shortens the entire surgical
procedure, diminishes the time under anesthesia and
its complications, especially in departments where
blood saving devices are not available.

Keywords: trigonocephaly, Carpenter syndrome, surgical
treatment

AncTrpakTt

Bogsen. KaprnentepoBuor CHHAPOM € MOIUMOPGHO
MOpEeMETYBamkE MPEHECEHO CO AaBTOCOMHO PEleCHBEH
THI Ha HacJlefyBame, NPEU3BUKAHO TOpaJd MyTa-
nuja Ha reHoT RAB23. OBue reHeTcKu MOpeMeTY-
Bama, Mefy OCTaHaToTo, ce pedileKThpaaT U Ha
OuoreHesara Ha KpaHujanHuTe cyTypu. Onumana
3a npsnat Bo 1900 roguHa o OpUTAHCKUOT JOKTOP
[lopu Kaprnenrtep (George Carpenter), 0BOj CHHAPOM
MOXE Jla BKJIyYl KOHI'€HHUTAJHU CPLEBH aHOMAJIUM,
MEHTaJTHa peTappalyja, XUIOTOHAIn3aM, JeOennHa,
yMOWIMKATHA XEpHUja, PA3BOjHA aHOMAJIMM, aHO-
MaJINN Ha KOCKUTE W YECTH PECHUPATOPHHA NH(]EK-
nuu. OBOj CHHAPOM WMMa JIBE€ TJIaBHU MaHudecra-
LMU: KPAaHUOCHHOCTO3a U 3roJieMeH Opoj Ha MPCTH-
Te Ha pakaTa W Ha HOraTa.

IMpukas na cayuaj. Ha nerckuor ognen na Knunu-
KaTa 3a HeBpoxupypruja Bo Ckomje, Pemy6nmka Ma-
Keqonuja, Bo Maj 2003 rogrHa OMIIO XOCIUTATU3UPa-
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HO 11 MeceyHo Mamko 6e6e CO KanTeHTepOBUOT CHH-
npom. bebeto Ouno ynateno on Knnankara 3a fet-
cku 6ollecTu Mopajau TpUroHouedanuja u NoJuaak-
TUIIKja CO IBE MATYMIba Ha JlecHaTa paka. [IpeTxogHo
0ebeTo eneKkyBaHO Ha JleTckaTa KIIMHUKA MOpPagu
7iBE EeMU301 Ha pecnupaTopHa MHMEKIHja, IpH LITO
€ MjarHOCTUIMpaH KapreHTepoB cuHApoM. HujarHo-
3aTa Ha TpuroHoledannjaTa 1 Ha TOJMMIAKTUIINjaTa
Oellre MocTaBeHa co (pU3MKaJIeH Mperies, HaTUBHA
peHareHrpaguja Ha jecHaTa JUlaHKa U KOMILyTepHU-
3upaHa Tomorpadguja Ha ruasata. Criopey Kiacu-
¢pukanujaTa Ha Oi m Matsumoto o 1986 ce pabo-
Telle 3a Telllka TpUroHouedanuja.

Xupypuiku Tpetman. beGeto Gene BOBEJEHO BO OIl-
LITa eHOoTpaxeaHa aHecTe3Kja, CtaBeHO BO lop3all-
Ha JIeTHaTa NoJ0K0a Ha onepaTuBHATa Maca, peai-
3upaHa Ou(poHTaqTHA KOpPOHApHA WHIM3Wja Ha
KOXaTa ¥ JesieH cKajleH pe3eH. KpannmorommjaTa
Oellle peajlu3dpaHa BO €JHO Iapye U MpocjefieHa
co mopucumpana Di Rocco npouenypa, BKIy1yBaj-
Ku (ppoHTaNIHA TpaHCIalMja U TPAHCIO3UIHja, PO-
THpajKu ro KockeHuoT duien 3a 180 crenenu 6e3 pe-
MOJIeTIpame Ha OpOUTATHUTE JTAKOBH.

Pe3ynraru. [TocronepaTuBHIOT NEpHOJ] MOMUHA 6€3
KOMIUTMKAIWMH, OCBEH JIECEH OTOK Ha uesoTo. bebe-
TO € TMYIITEHO JIoMa IO CefyM JleHa HEeBPOJIOIIKHI
uHTaKTHO. Tpu Mecenu nmo omepanyjaTta, riaBaTa
uMalle OJIMYeH eCTeTCKM H3TJIeJl, CO HOpPMalleH
IICUXOMOTOPEH pa3Boj 3a Bo3zpacra. lllect mecenu
1O TpBaTa onepanyja, MaueHTOT Oellle MOfBPrHaT
Ha BTOpa pEKOHCTPYKTHBHA OTiepalyja 3a HaMayBa-
e Ha OpOjOT Ha MaiuTe.

3akny4ok. PaHoTo npenos3HaBame U MyJITHANCIUI-
JIMHAPHUOT TPUOJ MOXKeE fia CIIPeyH MojaBa Ha HOBH
XeHJMKENNpaHu Juna BO ommrectBoro. Hamara
TEXHMKA JJO3BOJYBa CKpaTyBame Ha IiesiaTa XUpyp-
LIKa [IPOLEAypa HaMaJlyBajKi [0 BpEMETO BO aHecC-
Te3Wja U Hej3MHNUTE KOMIUTMKAIUK, TTOCeOHO BO MH-
CTUTYLIMU KO HE pacrojaraar co anapaTy 3a 3all-
Teaa Ha KPB.

Kayunn 36oposu: Tpurononedanmja, kapreHTepoB
CHHJIPOM, OTIEPATUBHO JIEKYBaHe

Abstract

Introduction. Craniosynostoses represent developmental
anomalies of the craniofacial growth in humans, that
is, premature adhesion of the sutures of the calvaria,
which leads to craniostenosis, obstructing the normal
psychomotor development of infants. The consequences
of untreated craniosynostosis can be simple esthetic dis-
figurations of the normal shape of the head, but can
also lead to mental disruptions, difficulties in gaining
new skills, disturbed behavior, epilepsy, hydrocepha-

lus, headaches, damaging of the cranial nerves (I, I,
V, VI, VII), and endocrinopathies [6].

The causes for the craniosynostoses are generally un-
known; there are many theories and possibilities: the
teratogenic effect of the valproic acid, aminopterin, hydan-
toin, retinoic acid, oxymethazoline, diseases such as hy-
perthyroidism, rickettsiosis, thalassemia, sickle cell ane-
mia, thyroid diseases in pregnant woman, shunt-induced
after treatment of hydrocephalus, amniotic bands, muco-
polysaccharidoses, genetic damages, especially of the ge-
nes FGFR1-3, NELL1, MSX2, TWIST and GLI3 [1-6].
The principle of formation of the craniosynostoses has
been modified in dependence of the thoughts and ob-
servations of the authorities. Virchow (1851) suspected
that the craniosynostosis was a primary malformation
while the deformity of the cranial base is secondary;
Moss (1959) concluded that the malformation of the
cranial base is the essence for appearance of premature
fusion of the cranial sutures on the calvaria; and Park
& Powers (1920) suggested much more acceptable
theory that the primary defect was located in the
mesenchymal blast tissue that led to anomalies in the
cranial vault and the cranial base [4].

The incidence of craniosynostoses estimates approxima-
tely 0.1-1 (0.6) from 1000 live babies [1,4].The classi-
fication of craniosynostoses distinguishes two group s:
non-syndromic (primary, simple) craniosynostoses and
syndromic craniosynostoses (conjoined with other de-
velopmental anomalies, usually on the extremities) [1-
6]. The non-syndromic craniosynostoses are divided de-
pending on the suture that is prematurely closed, res-
pectively, as dolychocephaly (scaphocephaly-head with
shape of a boat, the most common-56%), brachicephaly
(anterior unilateral-anterior plagiocephaly-24%), turrice-
phaly (head in a shape of tower), trigonocephaly (wedge-
shaped head-4%), anterior and posterior plagiocephaly
and oxycephaly [1-6]. A total of 150 syndromes have
been described accompanied by craniostenosis. The
most common syndromic craniosynostoses include the
following syndromes: Crouzon, Apert, Pfeiffer, Saethre-
Chotzen and Carpenter syndromes [1-7].

Carpenter syndrome is a polymorphic disorder trans-
mitted by autosomal recessive inheritance, caused by
mutations in the RAB23 gene [1]. These genetic disor-
ders are reflected on the biogenesis of intracranial struc-
tures. This syndrome was described for the first time in
1900 by the British doctor George Carpenter. It may
include congenital heart diseases, mental retardation,
hypogonadism, obesity, umbilical hernia, developmental
disorder, bone anomalies and frequent respiratory in-
fections. Carpenter syndrome has two main features:
craniosynostoses and more than five fingers or toes [3-6].
The diagnosis of the craniosynostoses is made with
physical examination of the child (inspection-characte-
ristic shape of the cranial vault, palpation-a prominent
thicken prematurely fused suture, volumetric measure-
ments, cranial index, cranial perimeter), x-ray, EEG,
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computed tomography with 3D reconstructions, magnetic
resonance of the brain (for possible associated anomalies
of the brain) [4-8]. Treatment of the craniosynostoses is
surgical reconstruction, starting with the simple suturec-
tomies going further to the complex cranial vault re-
constructions with aim to create enough space for nor-
mal development of the brain and the esthetic correction
of the shape of the head as well. Others specialists like
pediatrics, pediatric psychiatrist, pedagogue, plastic and
reconstructive surgeon, orthopedic surgeon, sociologist
may be included in the treatment. The best result is
achieved if the surgical procedure is realized at the age
between 3-7 months of the infant. If the intervention is
done before the age of 3 months, there is a high rate of
recurrence of the craniosynostosis with a need for
additional intervention [5,7].

The aim of this paper was to present our experience
with this rare form of syndromic craniosynostosis and
treatment in order to obtain acceptable results.

r

Surgical treatment

The procedure was done under general endotracheal
anesthesia with the infant placed in supine position
(Figure 2). The procedure was started with bifrontal
skin incision and creation of the frontal scalp flap.

- F . g & g -
Fig. 1. The infant with trigonocephaly, polydactyly and Carpenter syn

Clinical material

In May 2003, an eleven-month-old male infant was
hospitalized at the Pediatric Department of the Uni-
versity Clinic of Neurosurgery of the Clinical Center
"Mother Theresa" in Skopje, Republic of Macedonia.
The infant had been referred to our Department by the
University Pediatric Clinic because of trigonocephaly
and polydactyly, with two thumbs on his right hand.
The infant had already been twice hospitalized at the
University Pediatric Clinic disease for two recurrent lung
infections suggestive of Carpenter syndrome (Figure
1). The diagnosis of trigonocephaly and polydactyly
with two thumbs on the right hand was made by phy-
sical examination, X-ray of the right infant’s hand and
computed tomography scan of the head. According to
Oi and Matsumoto classification from 1986 [5], the
frontal angle of the axial CT slices showed 89 degrees
or severe trigonocephaly.

drome

After elevation of the periosteum, epidural dissection of
the free edge of the frontal bone at the great fontanel
was performed, followed by bifrontal craniotomy with
one-piece free bony flap. The upper edge of the bony
flap contained the coronal suture, spreading laterally
downward to the both temporal fosses. The lower edge

Fig. 2. The infant with trigonocephaly, polydactyly and Carpenter syndrome at surgery
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of the bony flap was made just over the supraorbital
rims, after creating a "burr-hole" using diamond drill
over the frontonasal suture where the biggest thickening
of the metopic suture was observed. The bony flap was
diminished for 1 cm and rotated for 180 degrees.

The most prominent and thick part of the bone was
excised, the midline of the bony flap was fractured in
fashion of "green-stick" fracture and radial osteotomies
were done for complete remodeling of the forehead.
The bony flap was fixed forward and distal to the most
frontal part of the cranial base through small bone
holes on the free edge of the base with interrupted 2-0
silk sutures. Scalp flap closure was done with interrupted
Blair-Donatti 4-0 polypropilene sutures, without using
epicranial drainage.

Results

The postoperative period was uneventful except for
the expected forehead swelling. The baby was dischar-
ged from the hospital one week after surgery. Three
months after surgery, the head had excellent esthetic
appearance, with regular psychomotor development in
line with the age of the patient (Figure 3). Muscular
tonus was better after reconstruction and correction of
the craniostenosis, no further resistant respiratory infec-
tion and no opisthotonus were observed. Six month
after the first surgery, the patient underwent a second
plastic and reconstructive surgery in order to reduce
the number of fingers. The child has been followed for
13 years and the "long term" results showed an excellent
esthetic effect and normal psychomotor development,
normal IQ, scolarity and socialization.

Fig. 3. The infant with syndrome 18 months after surgery

Discussion

The trigonocephaly (premature fusion of the metopic
suture) takes 4% of all simple non-syndromic cranio-
synostosis [8]. The clinical appearance is typical, with
wedge-shape, triangular forehead, flattened supraorbital
rims, thickened metopic suture and cranial index with

normal value. The computed tomography of the brain
is also typical, with flattened bilateral frontal lobes,
small anterior cranial fossa and small frontal angle [5].
The only treatment for trigonocephaly is surgical co-
rrection of the deformity. There are various number of
operative interventions in which the common principle
is reconstruction of the whole frontal bone, even in-
cluding complex reconstructions with corrective osteo-
tomies of the roof of the orbits and the lateral ends of
the supraorbital rims for advancement and enlarge-
ment of the anterior cranial fossa.

Braid and Proctor [7] suggest that the operative correc-
tion is done between 6 and 12 months of age of the
infant for open reconstruction of the anterior part of
the vault because of the associated bigger blood lost,
the durability of the intervention and high rate of re-
currence if the intervention is done before the age of 6
months of the infant.

Raimondi’s [9] opinion is to undertake surgical inter-
vention at the age of 7 months with follow-up period
until 13 months of age, presenting his excellent esthetic
effect and no signs of recurrence of the deformity, with
normal psychomotor development. Our patient was 11-
month-old.

All open surgical procedures include bifrontal craniotomy,
creation of free bony flap in one or two pieces, ex-
cision of the nasal extensions of the frontal bone and
frontal extensions of the nasal bones, lateral advancement
of the superior orbital ridges by pivoting on their sec-
tioned or green-stick fractured medial edges, replacement
of the frontal bony flaps after modified their edges,
curvature and orientation. The variations include creation
of a free orbital bar and its replacement after opportune
remodeling, the insertion of a bone graft in the midline
gap resulting from the removal of the upper part of the
nasal bones to correct hypotelorisme [3].

Di Rocco’s personal surgical technique [3] accomplishes
all mentioned goals through a procedure named "shell"
surgery because of the characteristic form of the fron-
tal bony flap. In fact, the procedure consists of a frontal
craniotomy in order to remove the deformed frontal
bone and part of the parietal bones from a line 2 cm
above the orbital ridges to the anterior fontanel. The
flap is remodeled with the drilling of the thick ridge of
the metopic suture and anterior displacement of its
lateral aspects. Radial osteotomies converging down-
wards and towards the midline (so mimicking the lines
of the shell) diminish the resistance of the bone and
allow modifying its curvature. The nasal processes of
the frontal bone and the upper part of the nasal bones
are removed. The roof and the lateral walls of the or-
bits are sectioned and the lateral borders of the supe-
rior orbital ridges pushed forward in order to compensate
for the hypoplastic orbital cavity. The pushing maneuver
is made using the medial borders of the superior orbital
ridges, cracked only partially, as pivots. The advance-
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ment is maintained by replacing the remodeled frontal
bone between the advanced superior orbital rims and
the anterior border of the parietal bones [3].

In our case, the lung problems required a shorter sur-
gical procedure and therefore we modified it by trans-
lation and transposition of the bone flap without advan-
cement of the orbital rims. The created free frontal
bone flap in one piece is osteotomized anterior and
distal just above the superior orbital ridges with
drilling of the most prominent part of the metopic
suture and after that it is rotated for 180 degrees with
excision of the most prominent wedge part of the bone
flaps. Radial converging linear osteotomies are made
on the bone flap with separate green-stick fractures for
further enlargement of the intracranial space. The fron-
tal bone flap is repositioned and fixed over the superior
orbital ridges with one interrupted 2-0 silk suture on
both sides of the forehead. The created reconstruction
makes an excellent esthetic and functional effect at 3
months after surgery, especially with the enlargement
of the anterior and lateral aspects of the frontal lobes
of the cerebrum. Six months after the first surgical
cranial procedure, the infant was rehospitalized at the
University Clinic for Plastic, Esthetic and Reconstructive
Surgery in Skopje in order to reduce the number of
thumbs of his right hand.

The possible side effects of the intervention are: blee-
ding, infection of the wound, with overall incidence
under 1%, possible recurrence with further need of
additional surgical correction depending on the age of
the patient and the type of craniosynostosis. Our long-
term results show no complications, no recurrences,
and normal development of the child.

Conclusion

The early recognition of these anomalies allows the
most adequate treatment according to the conditions of
the health system in order to treat deformities of the
newborn and infant’s head and to prevent abnormal
psychomotor development during children’s growth.

The multidisciplinary approach could prevent new
disabled individuals in the society. Our technique shor-
tens the entire surgical procedure, especially in depart-
ments where blood saving devices are not available.

Conflict of interest statement. None declared.
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Lidija Petkovska', Zvezdana Petronijevic’, Andon Chibishev', Dushan Petkovski' and Aleksandra

Stevchevska'

'University Clinic of Toxicology, *University Clinic of Nephrology, University 'Ss Cyril and Methodius",

Medical Faculty, Skopje, Republic of Macedonia
Abstract

A 64-year-old man ingested about 60 ml 2% of topical
minoxidil solution in order tomake his hair grow faster.
Twelve hours after ingestion he was brought to the Uni-
versity Clinic of Toxicology with severe hypotension,
tachycardia, chest pain and subendocardial ischemia.
ECG showed diffuse T-wave inversion and depressed ST
segments. He was also oligoanuric at admission. In spite
of the intensive hydration with crystalloidsolutions and
intravenous dopamine administrationthat resulted in par-
tial hemodynamic improvement and resolution of the
ECG changes, kidneyfailure occurred. After two hymo-
dialysis sessions, urea and creatinine levels returned to
normal and rebound hypertension appeared. The patient
was discharged after 12 days of hospitalization in a good
condition. Topical minoxidilsolution is formulation used
for treatment of androgenic alopecia. If orally ingested it
leads to severe hypotension, acute coronary syndrome,
compensatory tachycardia and acute kidneyfailure. Emer-
gency therapeutic approach is a precondition for su-
ccessful outcome.

Keywords: minoxidil, dopamine, subendocardial ischemia

AncTpakTt

Max Ha 64 roguHN MHrectupan okoay 60 mi Bo-
MPOLEHTEH MIHOKCHIWII, PACTBOP 3a JIOKAJIHA yIOT-
peba, co Les MOCTUTHYBamwke MOOP3 pacT Ha KocaTa.
JIBaHaeceT yaca IO MHTrecTHjaTa € JJOHECEH Ha KJIH-
HHUKA CO TeIIKa XWIOTEeH3Mja, TaXuKapauja, TpajiHa
6onka u cybenpokapaHa ucxemuja. Ha EKT' gerex-
Tpana nudy3na naBepsnja Ha T 6panoT u CT cer-
MeHT jenpecyja. Mero taka, Ha mpueMoT Oele
onyroanypuyeH. Ml mokpaj MHTEH3UBHOTO XHUpUPa-
e CO KPUCTAJIONIHU PACTBOPU M CO MHTPaBEHCKa
Tepanuja co AOTaMWH, J0j/e 0 MapPIHjaTHO XeMO-

Correspondence to:  Lidija Petkovska, University Clinic of Toxicology,
"Vodnjanska" 17, 1000 Skopje, R. Macedonia; Mob. Phone: +389 070
347 340; E-mail: Ipetkovska@yahoo.com

AMHAMCKO Nofo0pyBamwe, nosiekyBamwe Ha EKI nmpo-
MEHUTE, HO BJIOIIyBam-¢ Ha OyOpeskHata pyHKIumja.
ITo n3BeeHn ABE XEeMOAMjAIN3U I0jAC O HOPMAaJH-
3Upame Ha BPEHOCTUTE Ha ypea U Ha KpeaTHHUH 1
nojaBa Ha peOOyHj xunepreHsuja. IlauueHTOT €
WCOUIIaH BO flo0pa cocTojba mo 12 geHa xocmnuTa-
nu3anyja. MUHOKCHAMIIOT 3a JIOKallHa yrnoTpeda e
npenapar, Koj ce KOPUCTHU 3a Tepanuja Ha aHApo-
rena anornenyuja. Kora Ke ce BHece nmepopaiHo fio-
BejyBa /IO TelIKa XUMOTeH3Hja, aKyTeH KOPOHEPEH
CHHJIPOM, KOMIIEH3aTOpHAa TaxWKapjuja W aKyTHa
OyOpeskHa wHCy(uIueHnuja. VTHIOT TepamnmmcKu
IIpHcTall € IPeyclIoB 3a o0ap UCXOA.

Kayunn 300poBu: MUHOKCHWI, TONIAMUH, CYOEHJIO-
KapyujanHa ucxemuja

Introduction

Minoxidil is a known antihypertensive drug, which has
recently been approved for treatment of androgenic alo-
pecia. It can be found on the market as 5% and 2%
solution. Sixty ml of 2% solution contains about 1,200
mg of minoxidil, which is approximately 12 times greater
than the maximum recommended daily dose for contro-
lling hypertension. Correlation between minoxidil in-
gestion and development ofsubendocardial ischemia,
hemodynamic impairment and acute kidney failure
(AKF) will be discussed in this paper.

Case report

A 64-year-old man with no prior history of kidney
failure and cardiologic diseases was brought as an emer-
gency case into the University Clinic of Toxicology 12
hourspost-ingestion of 60 ml 2% of minoxidil solution
(Pilfud, Bosnalijek). He ingested the solution in order
to achieve rapid therapeutic effects. He denied use of
alcohol or other medications, but said he suffered from
a moderate hypertension. On admission he was conscious,
orientedto time and place, afebrile, eupneic. His pulse
was 110/min, and blood pressure was 60/20 mmHg. The
patient experienced chest pain, epigastric discomfort,
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weakness and malaise. ECG showed tachycardia and
signs of subendocardial ischemia. Therapy was initiated
with resuscitation with 2.5 literof physiological solution
given in the first 7 hours, but the patient was anuric. Fo-
llowing administration of 8 mcg/kg/min dopamine the
blood pressure increased to 90/60 mmHgat 12 hours

after admission, and at 24 hours it reached and remained
at 100/70 mmHg in the first three days. The dose of
dopamine was gradually reduced to 2 meg/kg and dis-
continued after 48 hours. Diuresis was 100/300/700
ml/24 hours on the first/second/third day, respectively,
but the values of degradation products increased. The

Table 1.The most characteristic laboratory and clinical parameters

day hours CK CK-MB CK-MB% Na K urea creatinine  diuresis/24h TA

1 09 346 19 5.49 136 4.2 11.1 310 100 60/20
21 992 14 1.41 141 4.0 15.1 356 90/60

2 09 1098 52 4.74 138 4.8 28.6 601 250 100/70
21 720 45 6.25 136 4.5 659 90/50

31.9

3 09 324 22 6.79 134 4.4 34.6 625 700 90/50
21 128 43 36.5 757* 100/60

4 09 200 14 7.00 134 4.5 21.6 270* 2000 150/85

7 09 170 10 5.88 139 4.8 14.9 124 6400 180/100

10 09 84 8 9.52 140 44 4.5 74 9100 200/130
21 170/110

12 09 75 6 8.00 142 4.5 5.0 82 3000 140/90
21 130/80

Values of CK, CK-MB, urea, creatinine are expressed in mmol/l, dieresis in ml/24h, blood pressure in mm Hg. *hemodialysis

patient underwent two hemodialysis sessions on the
third and fourth day, which resulted in a polyuric pha-
se and decrease of urea and creatinine. Blood pressure
started to increase and since the fourth day until the
end of the hospital stay ranged from 150/85 to 200/130
mmHg (rebound hypertension).

Laboratory analysis showed leukocytosis, increase of
CK (creatine kinase) and CK-MB, which did not surpass
10% of the CK value, and troponine was negative. Urea
and creatininepeaked at36.5 mmol/l and 757 mmol/I,
respectively, on the third day and returned to normal
on the 10th day. The remaining laboratory findings were
unspecific (Table 1).

The first day ECG revealed diffusely inverted T-waves
with depressed ST segments in V2-V6. These changes
withdrew and ECG stabilized on the third day (Figure
1, Figure 2).

Fig.1. First day ECG
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Fig. 2. Third day ECG

Discussion

Minoxidil, which was originally used for treatment of
hypertension, recently has been approved for treatment
of male pattern baldness [1]. Adverse effects of mi-
noxidil local application are rare and minor. Most co-
mmonly it can cause itching and irritation on the affect-
ted area and other dermatologic complications and minor
systemic effects due to its small resorption. The systemic
application of minoxidil is associated with more se-
rious complications.

Minoxidil is activated in the liver and its action isto relax
vascular smooth muscle by opening cell surface pota-
ssium channels causing an efflux of potassium, hyper-
polarization and relaxation of smooth muscle cells.
Minoxidilproduces systemic hypotension by a direct
arteriolar vasodilatation and is associated with a reflex
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increase in cardiac output and myocardial contractility
mediated by the sympathetic nervous system. Maximal
concentration in the blood is achieved 1 hour after oral
administration, but due to delay of active metabolic for-
mation, the maximal therapeutic effect appears much
later. The serum half-life is 3 to 4 hours, but the effect
can last 24 hours or longer [2]. Minoxidil is eliminated
mainly by hepatic metabolism.

There are reports thatminoxidil does not cause hypotension
in normotensive individuals [3]. However, many authors
report prolonged hypotension post-ingestion, which lasts
two to four days after admission to the hospital [4,5].
Various cardiovascular manifestations resulting from
different doses of minoxidil have been reported. Lower
doses produce hypotension and successive increase in
doses leads to tachycardia and myocardial ischemia.
This tachycardia and resultant myocardial ischemia are
probably a compensatory mechanism for severe hypoten-
sion. These cases are treated with combination of crys-
talloids, dopamine [6] and phenylephrine infusion [7]
guided by the cardiovascular parameters.

The greater the contractility, the more oxygen the myo-
cardium consumes. Increased heart rate (HR) leads to
increased myocardial O2 consumption.

In our patient, in addition to prolonged hypotension
and tachycardia coronary syndrome developed along
with reverse ECG changes and negative CK-MB and
troponine. Subendocardial ischemia is believed to be
caused by an increased myocardial oxygen demanddue
to secondary catecholamine overload that increases
myocardial contractilityand decreasedcoronary perfusion
that is due to tachycardia and hypotension acute mino-
xidil intoxication. Similar transitory ECG changes when
larger doses of minoxidil (about 3 grams) had been given
were described by other authors [8,9]. Some authors have
presented development of nontransmural infarction as
a result of ingestion of similar amount of minoxidil so-
lution, associated with pleural effusion and good res-
ponse to conservative treatment [7].

Besides coronary syndrome, the patient developed AKF
that did not respond to the conservative treatment, but
hemodialysis was required for returning the degradation
products to normal values. In our patient the cause for
kidney failure was dishemodynamicand was probably
a result of delayed hospitalization (12 hours post-inges-
tion) and prolonged kidney hypoperfusion. In other case
reports a smaller degree of oliguria was registered as
well as a smaller increase in degradation products with
more rapid response to drug treatment as a result of
the urgent hospitalization (two hours post-ingestion at
the most) [5,7,9]. There is a lack of literature on mi-
noxidil direct nephrotoxicity that results in decreased
kidney function in a state of acute overdosage. There-
fore, we assume there was a preranal failure in our pa-
tient, which was caused by hemodynamic insufficien-
cy and suffered renal hypoxia.

The so-called rebound hypertension was registered in
our patient, which appeared on the 4h day of the hospital
stay, that is, following hemodialysis and establishment
of diuresis.

By definition rebound hypertension is an increase in
blood pressure in response to stopping or reducing high
blood pressure medication. Severe cases can result in a
very large increase in blood pressure which requires
prompt treatment to avoid complications such as organ
damage. Hypertension in our patient was a result of
blood pressure establishing without therapy, when mi-
noxidil, which is dialyzable, was completely eliminated
and kidney function was improved. Althoughprazosin
was included in the theragy on the seventh day, peak va-
lue was reached on the 10~ day of hospitalization (200/130
mmHg), and it returned to normal until the discharge
day by dose adjustmentof prazosin in the therapy. There
are no case reports in the literature presenting with
rebound hypertension after minoxidil intoxication.
However, this phenomenon has been described in chil-
dren treated with several hypertensive drugs after discon-
tinuation of minoxidil therapy due to the development
ofhypertrichosis. Rebound hypertension was manifested
with hypertensive encephalopathy in those children in
whom minoxidil was withdrawn rapidly. The occurrence
ofrebound hypertension correlated well with the cumu-
lative dose of minoxidil and the rapidity with which
minoxidil was withdrawn [10]. Thus, we think this phe-
nomenon can appear also in patients intoxicated with
minoxidil, who had a history of hypertension and can
be an additional risk factor for onset of other co-mor-
bidities if it is not expected and not treated.

In summary, we have presented a case of severe poiso-
ning after ingestion of 2% of topical minoxidil solution.
This is the first case in our clinical practice, which was
manifested with severe hypotension, tachycardia, sub-
endocardial ischemia, AKF and rebound hypertension.
As the use and availability of these solutions for local
application is increasing, a greater awarenessof systemic
toxic effect of minoxidil is also necessary as well as
immediate and adequate treatment.

Conflict of interest statement. None declared.
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ITPO®. J1-P BOPHCJIAB KAPAH®HJICKH
CO COPABOTHHIIH

Ha npocropot Ha Permy6nuka Maxkenonuja, Hykiieap-
HaTa MEJIWIFHA T'M MPAaBH CBOHUTE MPBU YCKOPHU MpE]
peUUCH IIECT NCICHUH, CaMO HEKOJIKY TOJMHHU IO
eTabiupame Ha MPBUTE PAIMO3UTONHHU JTaDOpaTOpUH
Bo CAJl, Kora u MovHyBa yrnorpedara Ha pagriou30TO-
MUTE BO XyMaHata MeaunuHa. MHcTuTyTOT 32 matodu-
3MOJIOTHja U HYKJICapHa MEAUIMHA HMaIle 3HAa4ajHO
BIIMjaHHE BP3 Pa3BOjOT HA OBaa MEIUIIMHCKA I'paHKa
He camo BO PerryOnrka MakenoHuja, TyKy U BO IpyTH-
TE€ IIEHTPH BO MOpaHelHa JyrociaBuja, BO OaTKaHCKH-
T€ 3€MjH H TOIITUPOKO.

Ceto TOA ce IOJDKeIe Ha eHTY3Hja3MOT U Ha TIOCBETe-
HOCTa Ha BpaboreHHTe Ha MHCTHTYTOT, HO HAjMHOTY
Ha BU3MOHEPCKATa MHCJIA Ha JICKApOT, aKaJeMHK J0-
ktop Ucak Canuc Tagep. LlennoT cBoj TOJT | IJIOACH
paboTeH BeK To MOCBeTH Ha MEIUIIMHCKUOT (haKyiITeT
Ha YHuBep3uterot ,,CB.Kupun u Meronuj* Bo Ckon-
je, HO ¥ Ha MaKeJIOHCKaTa MEIUIIMHCKA eayKalluja, Ha-

yka u npaktuka. [Ipodecopor Tayep, moBeke ox 50
TOAWHYU TpUAOHECyBame BO paborata Ha MaxkemoH-
CKOTO JIGKapCKO IPYIITBO, KaKO JOJTOTOIUIICH ype-
HUK ¥ WICH Ha peJakiujaTa Ha MaKeIoHCKH Meau-
IIUHCKH TIPETIIe].

CHOT aHTa)KMaH BO CO3/IaBambCTO, BOCTAHOBYBAHECTO U
Pa3BojoT Ha HyKJeapHaTa MEeIUIHA HeMalle aa ouze
IpocieicH, 0J0eneXaH U CIaBeH JJOKOJIKY HE ce HHBe-
CTHpaIlle BO CO3/IaBarkbe¢ BHCOKOCTPYYEH, IIEIOCHO TI0-
CBETEH Ha paboTara M TBOPEUKH HACTPOCH Kaaap, Koj
W JIeHEeCcKa TO MPOJIOJDKYBa JeNI0OTO HA MHOHEPHUTE Ha
HyKJIeapHaTa MequlnHa Bo PenyOimka Makenonuja
akagemuk npod.n-p Hcak Tanep, mpod. n-p bopucias
Kapanduncku, npod.n-p Bepa [lonrosa-KopyOuH,
mpo¢. a1-p Hukoma Cepadumos, npod. a-p Huna Cu-
MOBa, ipod. 1-p bpanucnasa ['eopruercka, npod. a-p
I'eopru LlecTakoB 1 BUIL CTpY4YeH cOpabOTHUK Byko-
caBa by0Oanoga.

HHcTUTYTOT 32 MaTo)U3HOIIOTHja W HYKJICapHa MEH-
[IUHA, ICHECKa € COBPEMEHa, NPH3HACHA U IICHETa HH-
CTUTyLMja o]l 0bJacTa Ha KOHBEHI[MOHAIHATA HYKJIe-
apHa MeJMIIMHA, HE caMO BO OAJIKAHCKHUTE 3€MjH, TYKY
Bo EBpoma u ocrarokot ox cerot. [loBeke ox moso-
BUHA BEK MPETCTaByBa 3HAYaeH CErMEHT BO JOIMII-
JIOMCKaTa W MOCTIUIUIOMCKaTa eAykanuja Ha Menu-
UHCKAOT (haKyJITeT, BHCOKO CTPYYHA AaIlIMKaTHBHA
JCJHOCT O] objacTa Ha THPOUIOJIOTHjaTa, KAKO M Ha
pPaJMOHYKIUIHATA TUjarHOCTUKA U Teparnuja, HO HUCTO
Taka ¥ Ha HAYYHO HCTPAXyBauka MEIUHIIMHCKA HIEj-
HOCT BO PenyOirka Makenonuja.

JyOuneute mpercraByBaar y0aBH CBEYEHH MOMEHTH,
KoM Tpeba Jia octaHat 3a0eJie:KaHu 3a HITHUTE TeHepa-
IIUH, HO UCTOBPEMEHO IPETCTaByBaaT U 00OBpCKa Jia ce
MPOIOJDKU TpaJMIIKjaTa U a ce OuJIe yITe moaooap u
nokBanuTeTeH. CoBpeMeHaTa HyKJeapHa MeEIUIHA
Bo PenyOnmka MakemoHHja cO ONPEeMEHOCTa, TOCBe-
TEHOCTa ¥ €HTY3Hja3MOT Ha CTPYYHHOT Kajap, Toa To
MOJKE M IO MPaBU KaKO 3a METUIIMHCKATa eIyKalluja,
Taka M 3a BHCOKOCTPYYHATa aIlIMKATUBHATA JICjHOCT,
KaKo ¥ 3a pa3BOjOT HAa MaKeJIOHCKAaTa MEIUIIMHCKA Ha-
y4Ha MUCTIA.

ou. o-p I'opan /Tumumpos
Ilpemceoamen na MakeodoHCKOmMOo 1eKapcKo Opyuimeo



YIIATCTBO 3A ITPUJABA HA TPY]1 O COPABOTHULUTE HA MMII

"Maxkenonckn MmenuiuHcKH npersen” (MMII) e crpyuHo crnmcanume Ha MakeOHCKOTO JIEKapcKo
IPYLITBO, IPBEHCTBEHO HAMEHETO Ha JIeKapuTe Of OMILTA NPAaKTUKa, CHEIHjalluCTUTE Off OfICIHUTE
MEIUIUHCKNA MUCHUIIJIMHU U UCTPAXKYBAa4YUTE BO obOacTra Ha Oa3UYHUTE MEIUIUHCKUA U NPYyId CPOAHU
HayKH.

CrnmcaHueTo ru uma CIICJHUBC pY6pI/IKI/I 1 KaTeropuu Ha TpyJaoBHU:

N3BopHu TPpyaOBH

CoonmryBama 3a KJIMHUYKHI 1 JJA00PaTOPHCKH HCKYCTBA

IIpuka3u Ha cxyqyan

Op npakTHKa 3a NPpakTHKA

EnykaTusau cratun

Bapmnae (mmcma on pepakmujara, ONINITECTBEHA XPOHWKA, NMPUKA3W Ha KHUTH, W3BEIITAW Off
KOHT'PECH, CHMIIO3UYMU U APYTH CTPYYHU coOupH, pyopuKkara ,,Bo cekaBame,, i Jip).

SR W=

W3BopHuTE TpygoBU MMaaT Oejie3W Ha HAYYHU TPYAOBH, NOAEKA TPYAOBUTE KaTETOpU3MPaHU BO
pyOpukute 2-5 umaat Oeljie3! Ha CTPYYHH TPYJOBHU.

Bo MMII ce o0jaByBaaT TpynoBu Ha wieHoBuTe Ha MIJIJl mnu Ha 4IEHOBM Ha JpPYrd CTPY4YHU
3ApyXeHuja. ABTOPUTE €€ OJTOBOPHU 3a MOYUTYBAHETO HA €THMYKUTE Hayeja NPU MENULUHCKUTE
UCTPaXKyBaka, a N3HECEHUTE CTaBOBM, U3BEJCHM Off aHAJIW3aTa Ha CONCTBEHHUTE pEe3yJITaTH, HE ce
HY>KHO ¥ cTaBOBM Ha Pefaknumjata Ha MMIT.

Pepakupjara ru ucnpaka pakONHUCHTE HAa CTPy4YHa pelleH3Mja; peneH3eHToT (ute) n Pegaknujara ja
onpefienyBaaT Je(MHUTHUBHATA KaTeropusalyja Ha PaKONKMCOT KOj € INpudaTeH 3a NedyaTewe.
Penakumjara ro 3app>KyBa IpaBOTO paKONUCUTE [la TH IIeYaTH CIOPE], PELEH3UPAHUOT IPUOPUTET.
Ymnarcreoro 3a copabotHunure Ha MMII e BO cormacHocT co BaHKyBepckuTE IpaBWia 3a
n3eqHavYeHN Oaparma 32 paKOIUCUTE KOU ce NMpaKkaaT 10 OMOMEIUIMHCKUTE CIIUCAHN]a.

1. TEKCT HA PAKOIIMCOT
CuTe pakoNHCH ce UcIpakaaTt BO eJEKTPOHCKa (popMa Ha eJIeKTpOHCcKaTa afipeca (e-mamin) Ha MJTJT-

MMII, co gBOEH mpopen ¥ HajMHOrY 28 pefoBHM Ha cTpaHuua. TpyaoT ce NMOJHECcyBa HA aHIVIMCKU
jasuk natuHuueH GoHT Times New Roman romemuna 12 u ancTpakT Ha MakelOHCKU ja3uk. Jleo,
rope u jony Tpeba fa ce ocTaBH ClIO0OHA MapruHa oOff HajManky 3 cM, a iecHo of 2,5 cMm.. Pegauor
OpoOj Ha CTpaHUIUTE Ce MUIIYBA BO IECHUOT TOPEH aroJ.

Pakonucor Ha TpynoT Tpeba fa € NpUAPYKEH CO MUCMO Ha MPBUOT aBTOP, CO U3jaBa KA UCTUOT
TEKCT HE € BeKe 00jaBeH WM IOJHECEeH/NMpugaTeH 3a NeYaTelme BO APYTrO CHMCAHUE WM CTPy4YHA
nyOnuKanuja U co MOTBPAA JeKa PAKOIMCOT € Mperiiefiad U OJ00OPEH Off CUTE KOABTOPH, OJHOCHO CO
NPUAPY>KHA IeKJIapalyja 3a €BeHTyalleH KOH(JIUKT Ha UHTEPECH CO HEKO] Off aBTOPUTE.

HacnoBnara crpana Tpeba Jla UMa: HACcJIOB Ha MAKEIOHCKU U aHTJIUCKH, UMHHba U MPE3UMUba Ha
aBTOpHTE, KAaKO M MHCTUTYLUUMUTE HAa KOW UM MpHUMaraaT, IMHIbaTa Ha aBTOPHUTE W HACIOBOT Ha
yCTaHOBaTa ce IMOBP3yBaaT CO apancku OpOjKU; aBTOP 3a KOPECHOHJENHja CO CUTE fileTanu (Tel. e-
Mawmi); KaTeropuja Ha TPYAOT; KpPaTOK HAcJIOB (0 65 KapaKTep 3aelHO CO MPa3HUOT MPOCTOP);
Kako W mH(poOpMalja 3a MPUJOHECOT 3a TPYAOT Ha ceKoj KoaBTOop (Wjeja, AW3ajH, coOMpame Ha
MOAATOIM, CTATUCTACTHYKA 00paboTKa, MUIIyBamke Ha TPYAOT).

HacioBoTt Tpe6a KOHIIM3HO f1a ja u3pas3u cogp>kuHara Ha TpypoT. Ce npenopadyBsa fia ce n30erHyBa
ynorpeba Ha KpaT€HKH BO HACJIOBOT.
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N3BopHuTE TPYAOBHU U COONMIITYBAKHATA IO UMAAT CIETHUOB (hOpMaJIeH pefociie]]: HaclIOBHA CTpaHa,
M3BaJIOK Ha MaKeJOHCKU ja3uK (BOBEJ, METOAM, PE3YJITATH, 3aKIYUOK) CO KIYIHH 300pOBHU, N3BAJJOK
Ha MakeJOHCKHU ja3WK CO KIy4YHH 300pOBH, BOBEJ, MaTepujall U METONM, PE3yJTaTH, MTUCKyCchja U
3aKJIy4OIH, JUTEpaTypa U Npuiao3u (Tabenu, rpauiy U CIUKK) U JIETCHIH 3a TMPUIO3UTE BO €JIcH

dajmn.

IIpuka3nte Ha cayyam Tpeba ja COApKAT BOBEN, JIETaJeH NPUKaA3 Ha CIydajoT, JUCKyCHja CO
3aKJIyYOK M JIUTepaTypa co MPUIO3H.

MN3BanokoT Ha MaKeAOHCKN ja3uk Tpeba ja conpzku HajMHOry 250 300poBH U Jja Oujie CTPYKTypUpaH
CO cuTe OWTHU YMHUTEHM M3HECEHN BO TPYHOT: BOBEJ CO L[E]Ta HA TPYIOT, METO/IOT, pe3yaTaTu (co
HYMEPHUYKHU TOIATONM) U 3aKJIYYOlr. 3aeJHO CO M3BAIOKOT, Tpeba Jia ce JocTaBaT U 0 5 KIYYHH,
WHJICKCHU 300POBH.

M3BafokoT HA AHIVIMCKH ja3HK MOpa J1a € CO COP>KMHA UECHTUYHA CO COIP>KMHATA HA U3BAJOKOT Ha
MakefloHcKku ja3uk. Knyunure 3060poBu Tpeba pa ce BO corinacHocT co MeSH (Medical Sibject
Headings) nmucrata Ha Index Medicus.

BoBegoT Tpeba ja mpercraByBa KpaTOK M jaceH NpUKa3 Ha UCIUTYBAaHMOT NMPOOJIEM U LEJIUTE Ha
UCTPaXKyBalkETO, CO HaBe[yBamhe Ha €TUYKMOT KOMUTET OJHOCHO MHCTUTYLHMjaTa Koja ro ofoopuia
UCIIUTYBakeTO (KIMHWYKA CTyAWja Koja ce paboTu crmopej NpWHONNATE HAa XEeJCHHIIKAaTa
NleKJIapanyja 3a MaieHTHTe ¥ HUBHUTE MpaBa).

Metopute TpeGa 1a GMAAT TOYHO Ha3HAYEHH, 32 Jla CE OBO3MOXM IIOBTOPYBame Ha MPUKAsKAHOTO
uctpaxypawe. Oco0eHO € BaKHO [a ce IpenusupaaT KpUTEPUYMHTE 3a CeleKlyja Ha
ONICEpBUpPAHNUTE CllyyaW, BOBEJCHUTE MOAM(MUKAIMM Ha BeKe MO3HATHTE METONU, KaKOo W
WCHTU(UKALMja HA YIOTpPeOSHHWTE JIEKOBU CIOPEl FeHEPUYHOTO HMME, MO3UTe W HAYMHOT Ha
aJIMUHKCTpalyja.

Pe3yararure Tpeba ma ce mpukKaxkaT jacHO, IO JIOTWYEH pefociefl. Pe3dynarature ce n3HecyBaaT BO
craggapgaure CU epuannu. Bo Tekcror Tpeba fa ce Ha3HAyM ONTHMATHOTO MECTO Kajie Ke ce
BMETHAT TabeNnTe U WIYCTPAIMATE, 3a fla ce n30erHe HemoTpeGHOTO MOBTOPYBA-E HA N3HECEHUTE
nojaTony. 3HavuajHOCTA Ha pe3yiaTaTure Tpeba aa ce o6paboTH CTATUCTUYKH, CO AETajeH ONUC Ha
yIOTpeOeHUTE CTATUCTUIKKA METOMU HA KPAjoT Ha JICTIOT MeioOU.

Huckycujara TpeOa Ja I'M HCTaKHE HMIUIMKALMHATE Off AOOMEHUTE pe3yaTaTH, CHOPEAEHU CO
MIOCTOJHUTE CO3HAHU]ja 32 UCIUTYBAHUOT IIPOOIIEM.

3akayyonute Tpeba ga He 6upat nogonru o 150 360poBu.
2. IIPH/IO3HUH

Kako npunor-gokymMeHTaIyja Ha TPyAOBUATE MPEJIOKEHN 3a IeyaTeme, MOXe J1a ce JocTaBaar o 5
npusora (Tabenu, (Urypu,/CIvKy - WIYCTPALWHN).

Tabenure ce mocTaByBaaT Ha KpajoT Ha TpyaoT Bo uctuoT ¢ajin. Cekoja Tabena Tpeda ga mma cBoj
HACIIOB U peJieH Opoj KOj ja MOBp3yBa CO TEKCTOT. XOPHU30HTAIIHN U BEPTUKAIHA JTMHAU Ha TabeaTa
He ce J03BOJICHH; O3HAKUTE Ha KOJIOHUTE BO TabenaTa ce NMUIlyBaaT CKPaTEHO WUJIM cO cuMOOoJ, a
HUBHOTO 00jacHyBame ce MUIIYBa Ha JHOTO Ha TabesaTa, BO BUJ| Ha JIETeH .

MNnycrpanunre ce nocraByBaaT co pefieH Opoj KaKo CIMKA BO IPHO-0ela TeXHHUKA, a CEKOja CIuKa
Tpeba fa e IpUApYKEeHa co JereHya (omuc).



MuxkpodoTorpaduure Moxe a COAp>KaT MOCEOHN O3HAKHU BO BUJl HA CTpesiKu uinu cumboiu. [Tokpaj
OTMCOT Ha CIMKAaTa, Mopa Jia ce HaBefe M 3roJIeMYBalkETO M BUIOT Ha OOEHETO Ha Mpenaparor (ako
TOa BeKe He € HalpaBeHO BO CEKIUjaTa maliepujan u meioou).

Cute o3Hakm Ha ¢Qororpaduure Mopa jla OupaT JOBOJHO TOJEMH, 32 Jla MOXKE jacHO Ja ce
pacno3HaaT M IO CMallyBalkbeTO BO I€YaTHUIATA, NPU HUBHOTO BKIIyYyBalke€ BO IleyaTeHaTa
CTpaHUIla Ha COIUCAHUETO.

3. JIUTEPATYPA

LuTnpanara nurepaTypa ce NUIIyBa HAa KPajoT Ha TPYAOT IO 3aKJIYYOLUTE, CO PeHI OPOEBH CIIOPEN
PENOCIENOT Ha M0jaByBalkE€TO HA UTATOT HA TEKCTOT HA TPYAOT CTaBEHU BO CPEJHU 3arpaju u 6e3
IPOCTOp Mery HUB (aKO ce TMOCIeloBaTeIHN Tpeda aa ce TIOBP3aHU cO UPTHYKA, Ha Tp. [3-6]).
Jluteparypara ce IMTUpPA HA CIEIHUOB HAaUYMH (KpATEHKHUTE 3a HACIOBHTE Ha CIHcaHWjaTa Tpeba ja
ce criopen nuctata npugarenn vo Index Medicus):

a) ciuaiiuja 6o cuucanue (ce HaBeyBaaT CUTE aBTOPH, aKO TH MMa JI0 4 WIIM MMOMAJIKy; aKO TM UMa
nmoBeKe o7 4 ce HaBeAyBaaT NMPBUTE 3 aBTOpH | ce mofrasa: u cop.) Neglia JP Meadows AT, Robison LL
et al. Second neoplasms after acute lymphoblastic leukemia in childhood. N Engl J Med 1991; 325:1330-6.
0) 3aeoHuuKu asiop

GIVIO (Interdisciplinary group for cancer care evaluation). Reducing diagnostic delay in breast cancer.
Possible therapeutic implications. Cancer 1986; 58: 1756-61.

B) 0e3 asuiop - aHOHUMHO. Breast screening: new evidence. (Editoriall Lancet 1984;1:1217-8).

r) loznasje 60 KHUZa uau monozpaduja

Weinstein L, Swartz MN. Pathogenic properties of invading microorganisms. Vo: Sodeman WA Jr,
Sodeman WA, Ed. Pathogenic physiology: mechanisms of disease. Philadelphia; W B Saunders, 1974: 457-
72.

[IpBuTe oTneyaTony Ha TPYJJOBATE UM Ce IpaKaaT Ha aBTOPUTE 3a KOPEKIHja: aBTOPUTE CE NOJKHU
KOPUTMPAHMUOT OTHEYATOK fia U ro BparaT Ha Pegaknujata Ha MMII Bo pok ogf 2 fieHa.

Ynunara 3a ucneyareH TpyA Bo cnucanuero MMII nznecysa 3.000, 00 nenapu u ce ynjiakaart Ha
KUPO cMeTKaTa Ha: MaKe0HCKO JIeKapCKO APYIITBO

300000000211884 — Komepuujaina 6anka

€O 1eJT Ha J03HAKA : YIIATA 32 CTYy4eH TPy

Anpecara na Pegaknujara
ame I'pyes Op. 3
I'papcku sup 6mok 11,

1000 Ckorje,

Tem.: ++ 389 02 3162 577

Exaekrtponcka anpeca (E-mann): mld@unet.com.mk

N3BecryBame 3a wienosnte Ha MJII

Cute WTO cakaaT U Hatamy Aa ro gobuBaart cnucaHmeTo Tpeba Aa ja MmaaT ynnaTteHo YfieHapuHaTa
3a 2016/2017 rognHa BO BMcuHa op 600 neHapu u 3a Toa Aa ja MHopMUpaaT cTpy4yHaTa cnyxba Ha
MakeOHCKO fieKapCKo ApYLITBO, MUCMEHO UK NpeKy TenedoH.

HetanHu nHdopmaumm moxeTte Aa AaobueTe Ha TenedoHOT Ha [pywTBoTo 02 3 162 557.

WN3BectryBame 3a penenzenture 3a MMII

Bo cknapg co npaBunHukot Ha YKUM peueH3eHTUTe WITO HaBPeMeHO U OAroBOPHO Ke ja ogpaboTar
peueH3ujaTta Ke pgobujat 0.4 6oma KoM ce cobupaaT 3a yHanpeayBake BO aKafeMCKUTe 3Bakba.
BopoBuTe moxart Aa ce gobujaTt u peTporpagHo npeky no6apysarwe Bo MI1[ — 3162 557.



