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MOLECULAR CANCER THERAPY
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PE3IOME

ABSTRACT

3/7I0Ka4ecTBEHUTE TYMOPH €A €/JHU OT HaW-U3-
cnefBaHUTe 3a60JIIBaHUs, HO TNPUJIAraHOTO Jie-
YeHUe YeCcTo e HeycrnemHo. PakbT Bce ole e eHO
OTPOMHO Npe/IM3BUKATEJICTBO Npe/, MeJUIIMHATA U
JOBEYECTBOTO. XUPYPTUYHOTO JieueHHe, CTaHAapT-
HaTa XMMHUOTepanus 1 JrbYeBaTa Tepanus JoKa3axa
cBOsITa ePEKTUBHOCT MpPH HIKOW BUJOBE paKk MpH
yoBeka. ['0/1s1M 6pOo MaliMeHTH C paK, 3a ChXKaJIeHHE,
He OTTOBapsAT JOPHU HA KOMOHWHUPAHO JieyeHue. He-
06X0MMOCTTA OT Ch3/IaBAHETO U U3MO0JI3BAHETO Ha
HOBHM MO/JIXOAH B JIEYEHUETO HA paKa e Heu30eKHa.
[Ipoy4yBaHusATa HA GUOJIOTUYHHU TPOMEHH MPU paKa
JIONPHHECOXa 32 BbBEX/IAaHETO HA MPHUILIEJTHOTO MO-
JIEKYJISIpHO JiedeHHe. U36UpaTesHOTO aTaKyBaHe Ha
MOJIEKYJISIPHU MULIEHU U Bb3CTAaHOBSIBAHETO HA YB-
pelleHu MPOTUBOTYMOPHH MEXaHW3MH Ce HajaraT
KaTo He3aMeHHMa 4acT OT ChbBPEMEHHOTO JieueHue
Ha paka. MoJieKyJIIpHOTO JiedeHHe Ha paKa 3acera e
CB'BP3aHO ChC 3a6eJIeKUTETHU TOCTHKEHHUS, HO U C
MHOT'0 TPYAHOCTH U MPOBaJ. MOJIEKY/ISIPHOTO Jie-
YeHHe Ha paKa HECbMHEHO Iile TOMOTHE B GUTKAaTa C
TOBa CM'bPTOHOCHO 3260JIsIBaHe.

Kiw4oBU AyMu: pak, Lies, MOJIEKYJISIPHO Jie-
yeHHe, TPOyuYBaHe

Malignant tumors are among the most studied
diseases, but the applied treatment is often unsuc-
cessful. Cancer is still a great challenge for the medi-
cine and human race. Surgical treatment, standard
chemotherapy and radiotherapy proved their effica-
cy in some types of human cancers. A large number
of cancer patients, unfortunately, do not respond
even to combined treatment. The necessity of crea-
tion and utilization of new approaches in the cancer
treatment is inevitable. The investigations of bio-
logical alterations in the cancer contribute for the
implementation of the molecular targeted therapy.
Selective attack on molecular targets and the resto-
ration of impaired antitumor mechanisms are im-
posed as irreplaceable part of contemporary cancer
therapy. At present, the molecular therapy of cancer
is connected with remarkable achievements, but
and with a lot of hardships and failures. Molecular
cancer therapy undoubtedly will help in the battle
with this lethal disease.

Key words: cancer, target, molecular therapy,
study
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INTRODUCTION

Cancer is a multistage process of malignant
transformation of normal cells. Hallmarks of
cancer consist of self-sufficiency in growth sig-
nals, insensitivity to antigrowth signals, evasion
of programmed apoptosis and host immune
control, limitless replicative potential, sustained
angiogenesis, tissue invasion and metastasis,
and disturbed energy metabolism (13). The
complex nature of human cancers deters the in-
vention of universal cancer therapy. The action
of classical anticancer drugs is based on the in-
terference with the DNA replication machinery
resulting in DNA damage, and disruption of cell
division by affecting microtubules. Efficacy of
chemotherapeutic agents depends basically on
increased cell proliferation and impaired abil-
ity to repair DNA damage. Chemotherapeutics
are supposed to work mostly in cycling cells,
although these agents are occasionally effective
in therapy of solid tumors with a long doubling
time. Unfortunately, chemotherapy is often as-
sociated with serious side effects, resistance
and unsatisfactory results. Molecular targeted
therapy of cancer is an option to overcome the
poor prognosis in cancer patients.

MONOCLONAL ANTIBODIES IN CANCER
THERAPY

Monoclonal antibodies (mAbs) are among
the most exploited agents in targeted cancer
therapy that take advantage of the strictly dif-
ferentiated structure of cell surface (Table 1).
Preferably, cancer specific antigens have to be
expressed readily and uniformly on cancer cell
surface with negligible secretion in order to
avoid undesirable binding to circulating anti-
body. Action of mAbs is based upon connection
and blockade of cell receptor/ligand or agonist
impact, promotion of immunologic answer, in-
duction of apoptosis, and manipulation of tu-
mor stroma and neoangiogenesis. There are
multiple mAbs that inhibit mitogenic pathways
directly. Blockade of the extracellular EGFR/
HER1 domain with cetuximab disrupts the li-

gand-independent downstream signaling and
reduces proliferation in cancer cells. Cetuximab
is applied in the therapy of metastatic colorectal
cancer (CRC), head and neck cancer, and in pan-
creatic cancer in combination with gemcitabine
(32). Notably, cetuximab resistance is found
in patients with mutant K-Ras. Panitumumab,
another EGFR mAbD, is used in the treatment
of wild-type KRAS refractory metastatic CRC
(35). Amplification or overexpression of HER2
receptor is found in approximately 20% of in-
vasive breast cancers. Clinical data confirmed
the benefit of HER2 directed mADb trastuzumab,
coupled with chemotherapy in patients with
HER2-positive advanced breast cancer (12).
Unfortunately, despite the benefit of trastuzum-
ab therapy, the disease is almost always pro-
gressing. In 2010, FDA approved trastuzumab
in combination with cisplatin/fluoropyrimi-
dine for the treatment of HER2-overexpressing
metastatic gastric or gastroesophageal junction
adenocarcinoma. Promising data ensued from
recent phase 2 studies that assessed the effi-
cacy and safety of new drug pertuzumab plus
trastuzumab plus docetaxel in HER2-positive
breast cancer patients (2). Pertuzumab also
inhibits HER2 signaling and induces antibody
dependent cell-mediated cytotoxicity (ADCC)
like trastuzumab, but the new drug is attached
to different epitope of the HER2 extracellular
domain and prevents dimerization with other
HER receptors. Development of drug resistance
via secondary mutations of HER1 or overex-
pression of hepatocyte growth factor receptor
(c-Met) and HER3 is observed during the ther-
apy directed to HER1 and HER2. All these mo-
lecular alterations let the targeted downstream
signaling pathways to continue uninterrupted.
Bone metastases and cancer related bone
pain are extremely unsusceptible to treatment.
Denosumab (Xgeva), an agent indicated for can-
cer patients with metastatic bone lesions, binds
the receptor activator of NF-kf ligand (RANKL)
that participates in osteoclast activation. A large
randomized study showed that Denosumab
(Prolia) could postpone the bone metastasis in
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men with prostate cancer (29). Antibodies are
also harnessed to inhibit cancer neovasculari-
zation. Bevacizumab, directed to all isoforms of
angiogenic VEGF-A, breaks the connection be-
tween VEGF and its receptor. Bevacizumab, in
combination with 5-fluorouracil/capecatibine,
is used as a first-line treatment of metastatic
CRC (16). Bevacizumab is included also in the
therapy of metastatic kidney cancer, advanced
non-small cell lung cancer (NSCLC), ovarian
cancer, glioblastoma and advanced gastric can-
cer. Ramucirumab, other promising antiangio-
genic mAb against VEGFR-2, is in phase II/III
trials for treatment of multitude cancers.
Exposure of phosphatidylserine (PS) on
the external leaflet of the plasma cell mem-
brane promotes phagocytosis of apoptotic
cells. Bavituximab is a chimeric PS-targeting
mAb that induces vascular disruption and pro-
motes antitumor immune response. Therapeu-
tic response has been reached in phase I clini-
cal trial of bavituximab in combination with
chemotherapy in patients with advanced solid
cancers (9). Three randomized phase II clinical
trials with this intriguing antibody are ongoing
for NSCLC and pancreatic cancer. Cluster of dif-
ferentiation (CD) molecules are regular clients
of mAbs. Rituximab reacts with human CD20
antigen and attains response in the therapy of
non-Hodgkin’s lymphoma (NHL). Alemtuzum-
ab, designed to target CD52 antigen found in
malignant lymphocytes and monocytes, is uti-
lized in the chronic lymphocytic leukemia (CLL)
treatment (10). Action of rituximab and alemtu-
zumab is based not only on ADCC, but on induc-
tion of complement-dependent cytotoxicity and
apoptosis too. Use of agonistic mAbs against
TNF-related apoptosis-inducing ligand (TRAIL)
death receptors DR4 or DR5 also induces im-
pressive apoptotic answer in cancer therapy.
Anti-DR4 mAb mapatumumab in combination
with hyperthermia showed antitumor activity
in colon cancer cells (30). Ongoing study is eval-
uating the efficacy of mapatumumab in combi-
nation with sorafenib in patients with advanced
hepatocellular carcinoma (HCC).

Use of conjugated mAbs is enhancing the
impact of targeted cancer therapy. Anti-CD30
agent brentuximab, conjugated with toxic an-
timitotic monomethyl auristatin (vedotin), was
approved for the therapy of relapsed or refracto-
ry Hodgkin’s lymphoma and systemic anaplas-
tic large cell lymphoma (ALCL) by FDA in 2011.
Doxorubicin containing liposomes attached to
anti-HERZ mAb are introduced in breast can-
cer therapy to enhance efficacy. Trastuzumab
emtansine (T-DM1) is a novel drug used in the
therapy of HER2-positive breast cancers. T-DM1
consists of trastuzumab linked to a chemother-
apy agent emtansine. Recent data from phase III
study showed that T-DM1 increased survival in
patients with HER2-positive metastatic breast
cancer. Conjugation of mAbs with radioisotopes
is also implemented in practice. Ibritumomab
is delivering the conjugated radioisotope °°Y in
the therapy of B cell NHL, while mAbs against
CEA, MUC1, PSMA, EGFR and melanin, labelled
with 131, °0Y,177Lu, %] and "’Re, are being evalu-
ated in clinical trials.

Cell adhesion is a unique feature inherent
to multicellular organisms. Cell-cell and cell-ex-
tracellular matrix (ECM) adhesion is mediated
by cell adhesion molecules (CAMs) that are in-
volved in variety of biological processes. Abnor-
mal expression of CAMs is frequently observed
in the development of invasive cancers. Epithe-
lial cell-adhesion molecule (EpCAM) is overex-
pressed in different epithelial cancers and is
associated with shorter survival. Catumaxomab
is a trifunctional bispecific mAb against EpCAM
and CD3 on T cells, whereas Fc region binds to
macrophages, dendritic cells and natural killer
cells. Catumaxomab produces strong antitumor
immune response and therapy with cetuximab
was the first approved causal therapy for malig-
nant ascites by the European Medicines Agency
(EMA) in 2009. Application of catumaxomab
was safe and showed noteworthy clinical re-
sponses in the treatment of malignant ascites in
ovarian, gastric and other cancers (15). Phase
IB study of the adecatumumab, other EpCAM
mAb, combined with docetaxel showed safety
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Table 1. Approved anticancer drugs with related molecular targets and targeted cancers

Drug Drug target Approval Indication

Monoclonal antibodies

Cetuximab (Erbitux) EGFR EMA and FDA CRC, HNSCC and pancreatic cancer

Panitumumab (Vectibix) EGFR EMA and FDA CRC

Trastuzumab (Herceptin) HER2 EMA and FDA Breast cancer and gastric/ gastroesophageal junction
adenocarcinoma

Denosumab (Prolia) RANKL EMA and FDA Prostate cancer (nonmetastatic)

Denosumab (Xgeva) RANKL EMA and FDA Bone metastases from solid tumors

Bevacizumab (Avastin) VEGF EMA and FDA CRC, NSCLC, glioblastoma, kidney cancer, ovarian cancer
and gastric cancer

Iplimumab (Yervoy) CTLA4 EMA and FDA Melanoma

Rituximab (Mabthera) CD20 EMA and FDA B cell NHL and CLL

Alemtuzumab (Campath) (D52 EMA and FDA B cell CLL

%Y —abelled ibritumomab tiuxetan CD20 EMA and FDA Follicular B cell NHL

(Zevalin)

'31]-labelled tositumomab (Bexxar) ~ CD20 FDA Follicular lymphoma

Brentuximab vedotin (Adcetris)” CD30 FDA Hodgkin’s lymphoma and ALCL

Catumaxomab (Removab) EpCAM, CD3 EMA Malignant ascites

Smal molecule inhibitors

Erlotinib (Tarceva) EGFR EMA and FDA NSCLC and pancreatic cancer

Gefitinib (Iressa) EGFR EMA and FDA NSCLC

Lapatinib (Tykerb) " EGFR, HER2 EMA and FDA Breast cancer

Sorafenib (Nexavar) B-Raf, VEGFR, PDGFR, EMA and FDA Liver cancer and renal cancer

EGFR, FLT3

Imatinib mesylate (Glivek) BCR-ABL, KIT, PDGFR EMA and FDA CML, GIST, myelodysplastic-myeloproliferative diseases,
dermatofibrosarcoma, precursor cell lymphoblastic leuke-
mia-lymphoma and hypereosinophilic syndrome

Sunitinib (Sutent) KIT, VEGFR, PDGFR, EMA and FDA Renal cancer, GIST and pancreatic neuroendocrine tu-

FLT3 mors

Crizotinib (Xalkori)* ALK, c-Met FDA NSCLC

Gene delivery

Recombinant human p53 adenovirus p53 SFDA HNSCC

injection (Gendicine)

Demethylation agents

Decitabine (Dacogen)*# DNMT FDA MDS

Azacitidine (Vidaza) DNMT EMA and FDA MDS

Histone deacetylase inhibitors

Vorinostat (Zolinza) HDAC EMA and FDA Cutaneous T cell lymphoma

Romidepsin (Istodax)* HDAC FDA Cutaneous T cell lymphoma

Proteasome inhibitors

Bortezomib (Velcade) 26S proteasome EMA and FDA Multiple myeloma

and activity in patients with EpCAM positive
relapsed or refractory advanced-stage breast
cancer (26). Data from a preclinical study con-
clude that new anti-EpCAM mAb conjugates
with a-amanitin (inhibiting DNA transcription
toxin) are effective drugs for the therapy of pan-
creatic carcinomas and other EpCAM-positive

cancers (23). Integrins, large transmembrane
receptors composed of a and 8 subunits, influ-
ence proliferation and migration of malignant
cells. Integrin a5B1 is abundantly expressed
on endothelial cells of tumor vessels, as well on
tumor cells. Volociximab is a mAb that targets
a5B1 integrin and inhibits tumor neoangiogen-
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esis by blocking the interaction between o531
and fibronectin. Phase II and III trials with vo-
lociximab are ongoing now for the therapy of
metastatic melanoma, NSCLC and peritoneal
cancer. Cytotoxic T lymphocyte-associated anti-
gen 4 (CTLA4) is a prominent member of CAMs,
which decreases the activity of T cells. CTLA4
inhibitor ipilimumab is approved to treat pa-
tients with metastatic melanoma

Tumor microenvironment plays a signifi-
cant role in malignant progression, and occa-
sionally the collapse of stroma signaling is the
primary cause of cancer. Stromal and ECM mole-
cules are putative targets, because restitution of
normal microenvironment could even provoke
reversal of neoplastic phenotype. Fibroblast ac-
tivation protein (FAP) is a cell surface protein
expressed by tumor-associated fibroblasts in
majority of human carcinomas. Sibrotuzumab,
a mAb against FAP-a, however, was not effective
in a phase II study of patients with CRC. Colla-
gen and fibrin, overexpressed in stroma of solid
tumors, are used as mAbs targets. Application
of conjugated with a topoisomerase I inhibitor
mAb against collagen 4 is an attractive chance
to improve the diffusion of mAbs in rich in stro-
ma solid tumors (38). Tenascin-C, part of ECM,
is abundantly found in solid tumors and mAbs
against tenascin-C are developed. Eph recep-
tors and ephrin ligands participate in regula-
tion of cell adhesion, morphology and invasion,
and aberrant Eph signaling is found in cancer.
Agonistic and antagonistic mAbs against Eph
are being tested in cancer therapy (4).

AOrphan designation granted in 2003 in
European Union. ,Pending decision with posi-
tive status in European Union. T"Conditional ap-
proval in European Union. *Pending decision
with positive status in European Union. **Pend-
ing decision with positive status in European
Union with indication acute myeloid leukae-
mia. *Pending decision with negative status in
European Union. ALCL, Anaplastic large cell
lymphoma; CLL, chronic lymphocytic leukemia;
CML, chronic myelogenous leukemia; CRC, colo-
rectal cancer; CTLA-4 (Cytotoxic T lymphocyte-

associated antigen 4), DNMT, DNA methyltrans-
ferase; EGFR, epidermal growth factor recep-
tor; EMA, European Medicines Agency; EpCAM,
epithelial cell adhesion molecule; FDA, Food
and Drug Administration; FLT3, fms-like tyros-
ine kinase 3; GIST, gastrointestinal stromal tu-
mors; HDAC, histone deacetylase; HNSCC, head
and neck squamous cell carcinoma; MDS, my-
elodysplastic syndrome; NHL, non-Hodgkin’s
lymphoma; NSCLC, non-small-cell lung carci-
noma; PDGFR, platelet-derived growth factor
receptor; RANKL, receptor activator of NF-kf3
ligand; SFDA, State Food and Drug Administra-
tion; VEGFR, vascular endothelial growth factor
receptor.

SMALL MOLECULE INHIBITORS
IN CANCER THERAPY

Abnormal expression of protein kinases is of-
ten found in human cancers and small mol-
ecule inhibitors (SMIs) suppress activity of ki-
nases (Table 1). In contrast to large mAbs, SMIs
are compounds of less that 500-D molecular
weight, except for some natural substances. Un-
like mAbs, SMIs are able to pass through plasma
membranes and interact with cytoplasmic part
of cell-surface receptors and intracellular mol-
ecules. SMIs targets kinases directly and an im-
mune response is not commonly involved as in
the therapy with mAbs. Most of the SMIs com-
pete with the ATP-binding site in active or inac-
tive conformation of the tyrosine kinases. Allos-
teric inhibitors act in non-ATP targeted manner,
whereas covalent SMIs are irreversible kinase
inhibitors.

Activity of the oncogenic BCR-ABL fu-
sion protein in chronic myelogenous leukemia
(CML) is inhibited by imatinib that reacts with
the inactive form of tyrosine kinase (TK). De-
spite spectacular advance in the treatment of
CML, imatinib is not able to cure definitely CML.
BCR-ABL amplification and mutations induce
resistance to imatinib, as well to other BCR-ABL
targeting agents (7). Unlike mAbs, SMIs are less
specific and imatinib is also used to suppress
activity of c-kit in gastrointestinal stromal tu-
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mors (GIST) and activity of PDGFR in chronic
myeloproliferative syndrome. The therapy of
GIST with imatinib also changed the natural
course of the disease. Nevertheless, almost half
of the treated patients do not respond and com-
plete responses are rare. Genetic switch of the
malignant cells could compromise the therapy
of GIST with imatinib. Mechanism of resistance
to c-Kit-directed therapies is based on the re-
ceptor TK (RTK) switch as a result of downreg-
ulation of c-Kit, coupled with upregulation of
RTK c-Met. Sunitinib, a multiple TK inhibitor, is
used to treat resistant to imatinib GIST, as well
renal cell carcinoma (RCC) and pancreatic neu-
roendocrine tumors. Salvage therapy with suni-
tinib in GIST, however, does not work in resist-
ant to imatinib patients with exon 11 mutation,
because of secondary mutations (14). Similar
to mAbs, SMIs are produced against HER1 and
HER2. Erlotinib and gefitinib are SMIs designed
to aim the TK domain of HER1. Erlotinib, inter-
acting with active form of kinase, increased sur-
vival rates in patients with NSCLC, whereas ge-
fitinib did not attain efficacy. Erlotinib, in com-
bination with gemcitabine, is also approved
for therapy of pancreatic cancer. Lapatinib, a
reversible dual HER1/HER2 inhibitor is used
for the treatment of HER-2-expressing breast
cancer resistant to trastuzumab. Neratinib, an
HER1 and HER2 irreversible inhibitor demon-
strated remarkable benefit in HER2 positive
breast cancer patients (5). Allosteric SMIs are
used for suppression of abnormally expressed
in many cancers proto-oncogen c-Met. An oral
c-Met and anaplastic lymphoma kinase (ALK)
ATP-site SMI crizotinib showed efficacy and in
2011 FDA approved crizotinib for use in pa-
tients with advanced NSCLC with a rearrange-
ment of ALK gene (21). Mutations in the RET
protooncogene are tightly associated with the
development of hereditary and sporadic med-
ullary thyroid carcinoma (MTC), and RET-rel-
evant SMIs have been investigated. Motesanib,
a multitargeted inhibitor against RET, VEGFRs,
c-Kit and PDGFR[3, showed partial responses in
a phase II study in locally advanced and meta-

static MTC (27). Phase 1b study with Motesanib
in combination with erlotinib and gemcitabine
also showed tolerability in patients with solid
tumors (20). Mutations and amplifications in
the catalytic subunit p110a of phosphoinositide
3’ kinase (PI3K) are often detected in cancers,
and SMIs against PI3K are undergoing clinical
evaluation (37). B-raf serine kinase, a part of
the RAS pathway, is overexpressed in cancers.
Originally, oncogenic B-raf kinase seemed to be
the only target of SMI sorafenib, but later it was
found that sorafienib is also active against VEG-
FR-2 and 3, FLT-3, c-Kit and PDGFR. Sorafenib
is approved for advanced HCC and RCC therapy,
although it was unsuccessfully used in mela-
noma treatment. TGF-[3 participates in different
cellular processes and elevated amounts of se-
creted TGFb are associated with advanced stage
and dismal prognosis in various malignancies.
Suppression of TGFb1 with SMIs increased the
radiosensitivity of breast cancer cells in vitro
and restrains tumor growth in vivo (3). Cyclin-
dependent kinases (CDKs) participate in the
control of cell cycle and possess potential on-
cogenic properties. Flavopiridol, a synthetic
flavone, is a first generation potent CDKs SMI,
which is used with contradictory results to pre-
vent cell proliferation in cancer cells (22). Sec-
ond generation CDKs SMIs are expected to show
better selectivity and less side effects. SMIs are
harnessed and for inhibition of antiapoptotic
molecules. Navitoclax, Bcl-2 SMI, showed effi-
cacy in patients with a small-cell lung cancer in
a phase I study (11). Levo-gossypol, a natural
SMI that targets Bcl-2, Bcl-Xl, and Mcl-1, is used
now in clinical trials for CLL and prostate can-
cer. A derivative of gossypol, apogossypol, is in
preclinical development.

Malignant cells often initiate DNA repair
during chemo- or radiotherapy and suppres-
sion of DNA repair molecules could counter this
undesired answer. Poly(ADP-ribose) polymer-
ase (PARP)1 is active in DNA base excision re-
pair pathway dealing with base lesions and sin-
gle-strand breaks, whereas breast cancer type
1 susceptibility protein (BRCA)1 and breast
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cancer type 2 susceptibility protein (BRCA)2
act in DNA double-strand breaks (DSBs) re-
pair through homologous recombination (HR)
repair pathway. Therefore, downregulation of
PARP1 with SMIs in tumors lacking BRCA1/2
could lead to unresolved DNA damage and cell
demise. Olaparib, a PARP inhibitor, showed ef-
ficacy in BRCA-deficient ovarian and breast
cancers (1, 34). New approach is to attack an
entire DNA repair system in cancer cells. Dbait
oligonucleotides inhibit both HR and nonho-
mologous end joining pathways employed for
repair of DNA DSBs. Recent study demonstrat-
ed efficacy of Dbait paired with chemotherapy
in mouse models of CRC (8).

p53, guardian of the genome, plays a key
role in the cell cycle control, apoptosis and se-
nescence, and is mutated in the majority of hu-
man cancers. Nutlin-3 and other antagonists of
MDM?2 (p53 negative regulator) are being as-
sessed in preclinical trials (6). Oncogenic mu-
tant p53, however, could also be detached from
MDM2 and overexpressed as a result of MDM?2
targeting. Inhibition of MDM2, as well targeting
other antiapoptotic molecules, provokes ques-
tions and concerns about the unexpected out-
comes of molecular cancer therapy. Moreover,
enhanced apoptosis could induce high prolifer-
ation rate and liver cancer in mice with deleted
antiapoptotic protein Mcl-1(36).

SMIs and mAbs are usually well tolerated
and possess mild side effects, including fatigue,
cutaneous (acneiform rash, dry skin, pruritus
and alopecia) and gastrointestinal symptoms
(diarrhoea, vomiting and nausea), although se-
rious side effects (liver, heart and lung toxicity)
are reported. Hypertension, bleeding and ve-
nous thromboembolism could occur during an-
tiangiogenic therapy. Notably, SMIs and mAbs
do not affect bone marrow like chemotherapeu-
tic agents.

GENE DELIVERY IN CANCER THERAPY

Most of the targeted cancer therapies depend
on the “oncogene addiction®, but the delivery
of tumor suppressor genes in malignant cells

is other exiting option (Table 1). Reintroduc-
tion of proapoptotic genes could restore the
antitumor ammunition. Adenoviral vector pro-
ducing wild-type p53 is approved in China for
treatment of patients with head and neck can-
cer (28). An analogous delivering p53 drug,
however, was not approved for use in the USA
and Europe, because of the unsatisfactory effi-
cacy. Gene transfection of p53 is also tested in
phase I/II clinical trials for therapy of esopha-
geal, ovarian cancer and lung cancer (19). In a
recent study, the transfer of carrying p16 gene
adenovirus vector induced anoikis (anchorage-
dependent apoptosis) in HCC cells by reducing
the expression Akt/survivin signaling (17). De-
livery of the proapoptotic Bax gene caused ap-
optosis in glioma cell lines (18). Promotion of
the immune system with cytokine genes (IL-2,
IL-4, and IL-12) delivery produced conflicting
results in the cancer therapy.

Delivering of toxic genes by viral vectors to
tumor cells is used in suicide or prodrug activa-
tion gene therapy. Inserted genes code enzymes,
which turn harmless prodrug into a toxic mol-
ecule. Transferring of herpes simplex virus thy-
midine kinase gene in cancer cells is followed by
treatment with the prodrug ganciclovir, which
is transformed by thymidine kinase to an apop-
tosis inducing toxin. Cytochrome P450 converts
the prodrug cyclophosphamide to its active
form, whereas cytosine deaminase deaminates
the nontoxic 5-fluorocytosine to a toxic 5-fluo-
rouracil. Efficacy of suicide gene therapy is still
not confirmed, despite encouraging results
from some studies. The basic hardships in the
gene therapy are the poor potency and the un-
certainty of the currently used viral or nonviral
vector systems. Safety must be cautiously de-
bated too. Unfortunately, a spectacular clinical
breakthrough in the gene cancer therapy is still
completely elusive.

RNA-BASED CANCER THERAPY

Gene silencing of oncogenic molecules is an ele-
gant method to fight malignant cells. Antisense
oligonucleotides (ASOs) are single-stranded
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DNA-like molecules that are complementary
to certain mRNA and turn off genes through
inhibiting translation of the mRNA into a func-
tional protein. Oblimersen sodium, a Bcl-2 ASO
showed efficacy in clinical trial for therapy of
CLL (25). Oblimersen application, however, was
not approved, because of unsuccessful therapy
of melanoma and oblimersen associated side
effects. Poor specificity and short half-life are
among the reasons for the failure of older ASOs.
Encouraging data, however, are reported in
ongoing clinical trials with new ASOs directed
against antiapoptotic molecules like clusterin,
survivin and STAT3. Ribozymes and especially
hammerhead (Hh) ribozymes were utilized to
suppress the gene expression by cleavage of
its mRNA. Angiozyme (RPL.4610), an antian-
giogenic ribozyme targeting VEGFR-1 mRNA
showed safe profile and clinical activity in solid
tumors in preclinical and phase 1 studies. Phase
2, multicenter study, however, did not demon-
strate clinical efficacy of angiozyme in patients
with metastatic breast cancer (24).

The paradigm of human cancer is chang-
ing with the accumulating data for microRNAs
(miRNAs). MicroRNAs are small endogenous
noncoding RNAs (ncRNAs), which control gene
expression by binding specific mRNA for trans-
lational repression and/or degradation. Micro-
RNA pathway is related with RNA interference
(RNAi) pathway, a process of post-transcrip-
tional gene silencing in which small duplex
RNAs suppress expression of specific genes.
Expression of miRNAs is deregulated in cancers
and ASOs against miRNAs are undergoing pre-
clinical evaluation. Notably, the expression of
most miRNAs in human malignancies is lower
than normal. The let-7 miRNA restrains expres-
sion of the oncogenes Ras, Myc and HMGA-2,
and let-7 is downregulated in many cancers.
Encouraging results are achieved in preclinical
studies with the delivery of miRNAs let-7 and
miR34 in lung tumors (33). Other intriguing
posttranscriptional gene silencing molecules
are synthetic small-interfering RNAs (siRNAs)
that also catalyze the degradation of comple-

mentary mRNA targets. Preclinical studies with
antioncogenic siRNAs showed appreciable re-
sults. Atu-027 is a blunt-ended siRNA directed to
protein kinase N-3 that mediates malignant cell
growth downstream of activated PI3K pathway.
Atu-027 was well tolerated in patients with
advanced solid tumors in recently completed
phase I clinical study (31). The hurdles for the
widespread clinical use of siRNAs are: destruc-
tion of siRNAs by serum nucleases, poor tissue
penetration, “off-target-effects“ and excessive
immune response. Interestingly, excessive in-
terferon release induced by siRNAs could en-
hance anti-tumor immunity. Various chemical
modifications are being tested to improve the
plasma stability of “naked” siRNAs. Viral (ade-
novirus, adeno-associated virus and lentivirus)
and nonviral (proteins, antibodies, polymers,
nanoparticles and lipid molecules) modes for
RNA delivery exist, but the poor intracellular
delivery of small RNA remains the primary ob-
stacle to RNA-based therapy.

METHYLTRANSFERASE AND HISTONE
DEACETYLASE INHIBITORS IN CANCER
THERAPY

Promoter CpG island hypermethylation of tu-
mor suppressor genes is an attribute of cancers
and DNA methyltransferase (DNMT) inhibi-
tors are used for the reactivation of abnormally
methylated tumor suppressor genes. Available
data, however, challenge the hypothesis that
DNMT inhibitors induce considerable expres-
sion of tumor suppressors. A speculation con-
nects the action of these agents with antiprolif-
erative disruption of ribosome biogenesis. Hy-
pomethylating agents like azacitidine and decit-
abine (nucleoside analogues) are approved for
therapy of patients with myelodysplastic syn-
drome, although in 2012 FDA rejected to add
acute myeloid leukemia as indication for use of
decitabine (Table 1). The chance for expression
of suppressed oncogenes during therapy with
hypomethylating drugs is considered low. His-
tone deacetylases (HDACs) participate in gene
transcription control and aberrant expression
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of HDACs is observed in cancers. Histone dea-
cetylase inhibitors (HDACi) induce prolifera-
tion arrest or apoptosis of tumor cells and com-
prise hydroxamic acids, cyclic tetrapeptides,
short chain fatty acids and benzamides. FDA
approved HDACI vorinostat (hydroxamic acid)
and romidepsin (cyclic peptide) for therapy of
advanced cutaneous T-cell lymphoma, while
novel HDACI are currently being evaluated in
patients with solid tumors and hematological
malignancies (Table 1).

HEAT SHOCK PROTEIN 90 AND
PROTEASOME INHIBITORS IN CANCER
THERAPY

Heat shock protein 90 (Hsp90), a chaperone
engaged in the protein folding, is necessary for
activation and stabilization of various signaling
proteins. Hsp90 is often upregulated in tumors
and Hsp90 inhibitors represent suitable cancer
therapeutic tools. Geldanamycin, an Hsp90 in-
hibitor, showed substantial toxicity in clinical
trials. New generation of Hsp90 inhibitors with
decreased toxicity and improved potency are
under clinical evaluation now. Proteasome, a
multicatalytic protease complex that degrades
intracellular polyubiquitinated proteins, is
used as a target in cancer therapy. Bortezomib
is the first proteasome inhibitor approved for
therapy of multiple myeloma (Table 1). New
proteasome inhibitors are rigorously investi-
gated in early phase clinical studies. Combined
inhibition of Hsp90, proteosome, DNA methyl
transferase and HADCs is showing promising
results in clinical trials.

CONCLUSION

Molecular cancer therapy is relying on multiple
approaches. The advancement in the targeted
treatment of malignancies is irrefutable, but
drugs that can cure the patients of cancer are
still wanting. Although with less severe adverse
effects, targeted cancer therapy is almost al-
ways an additive instrument to the mandatory
chemotherapeutic agents or radiotherapy. The

future efforts must be concentrated on the in-
vention of novel molecular drugs that are much
more potent and safe. These drugs have to at-
tack simultaneously all cancer related molecu-
lar culprits, including and dormant cancer stem
cells. This dream seems unfeasible, but multiple
assaults on cancer network could be the only
way to overcome the therapeutic resistance. We
must be conscious of the fact that cancer sign-
aling networks are unimaginable sophisticated
and ingeniously reactive to alterations in cell
milieu. The manipulation of the cell machine
is a subtle art with occasionally unpredictable
consequences.
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PREVALENCE OF BENZODIAZEPINE MISUSE IN PATIENTS
CONSULTED IN AN EMERGENCY DEPARTMENT
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YECTOTA HA BPEJIHATA YIIOTPEBA HA BEH30IUA3EIIUHU IIPU
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PE3IOME

ABSTRACT

[Ipo6sieMHaTa ynoTpeba (BpeaHa ynoTpeba u
3aBHCHUMOCT) Ha OG€H30/iMa3ellMHU € OTJaBHAa W3-
BecTeH GPeHOMEH B MeJJUIIMHATA, HO pe/iUIia ChbBpe-
MeHHU IPOyYBaHUsI IOKA3BAT, Ye Mpe3 NoCc/AeJHUTe
JIBe JleCeTUJIeTUsl YeCTOTaTa U OTHOBHO GeJiexu
PBCT B HIKOW PeTMOHU Ha cBeTa. B Bbarapus uma
MaJIKO aKTyaJIHU eNUJAEMUOJOTUYHU JAHHU 32 pas-
NPOCTPAHEHUETO HA TO3M MpPo6JeM. BbB Bpb3Ka C
TOBA NPOBEJOXME MAJIKO [IPOYYBaHe HA YeCcTOoTaTa
Ha BpeJHa ynoTpeba M 3aBUCUMOCT K'bM O€H30/1a-
3eNWHU B U3Ba/IKA OT HALMEHTH NMOTHPCUIIU JIede-
HUE B CIIEIIHO OT/leJIeHHe Ha roJisiMa YHUBEPCHUTET-
cKa 60J/IHHU1IA.

[TocpeAcTBOM CTPYKTypUpaH BBIPOCHUK 3a
ynorpebara Ha 6eH30/]1a3eNUHU 65Xa U3CIe/BaHU
243 manueHTa 06'bpHA/IU Ce 32 KOHCYJTALMs KbM
cnemHo otaenenue Ha YBMAJI ,JI-p I. CTpaHCcKu"
- [lneBeH 3a 8 cepMuyeH nepuo/ (iHyapu-dpeBpy-
apu 2011). Pe3ysTaTuTe HU NMoKasaxa, ye 37.5%
oT nanyetuTe (89 ot 243 nanueHTa) ynorpebsiBaT
O6eH30/iMa3eNMHy, KaTo 48 OT TSX MOKPUBAT JUar-
HOoCTU4YHUTe KpuTepuu Ha MKB-10 3a BpegHa yno-

Objective: Some recent epidemiological data
show that benzodiazepine misuse (harmful use and
dependence) may be on the rise globally. Because
of the insufficient data regarding this problem in
our country we made a small exploratory study of
the prevalence of benzodiazepine use and misuse in
patients consulted in the emergency department of
Pleven University Hospital.

Patients and methods: Data regarding
benzodiazepine use along with demographic
information were collected for 243 patients
admitted to the department for an eight weeks
period. Information about medications used and
daily dose, duration of use, prescribing physician
and reason for prescription were gathered by
means of an interview and analyzed.

Results: 89 of the 243 examined patients
reported benzodiazepine use, and 48 satisfied
ICD - 10 criteria for harmful use or dependence.
No difference was found between sexes regarding
relative prevalence of BZDs misuse (harmful
use and dependence), but female patients as a
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Tpeba WM 3aBUCUMOCT. YioTpebaTa Ha 6eH30/1a-
3eMUHU Oellle T0-4YeCTa CpeJi }KEHUTe B U3Ba/IKaTa,
6e3 pa3JinKaTa /ia JO0CTHUra CTaTUCTUYeCKa 3HAYU-
MocT. [loAb/KUTETHOCTTA Ha yIOTpeba Ha 6eH30-
JIMa3enyHu 6elne Hal-roJisiMa (HaJ| 2 TOJUHU Cpeji-
HO) cpeJi Bb3pacTtoBuTe rpynu 40-49 . u 50-59 1.

B MHO3UHCTBOTO OT ciay4auTe 6GeH307uase-
NUHUTE 6sXa MpeJANHCBaHU OT JIMYHUTE JieKapu
nopajy npo6JieMu CbC CbHS U CUMIITOMHU Ha Tpe-
BOKHOCT, HO ChIIlO TaKa U MOpaJiid YUCTO COMATHY-
HU CUMIITOMHM MOTPENIHO MpPeleHEHU KaTO MCUXO-
JIOTUYHO 06ycioBeHU. OCHOBHUAT HM3BOJl, KOUTO
ce HaJlara OCBEH HY»X/J]aTa OT JIOM'bJHHUTEJHU U3-
cJieJIBaHUSA B Ta3u 06J1acT, € 4ye e HeoO6X0JuMOo Jia
ce pa3paboTAT U BbBeJAT HAAEXKJHU aJTOPUTMHU
CBEXJAIX TMpPeJNMHUCBAaHETO Ha 6GeH30Ha3eNuHU
caMo 10 MaI[MeHTHUTe C pea/IHu MOKa3aHUsA 3a U3-
MOJI3BAHETO U.

whole had longer mean duration of BZDs intake.
The majority of patients used BZDs with short
elimination half life. Although sleep problems
and anxiety symptoms were leading reasons for
prescription in most of the cases, a notable number
of patients were given BZDs for purely somatic
symptoms without sufficient rationale. Nearly 80%
of the patients had received their treatment by GP.
None of the individuals diagnosed with misuse had
informed their prescribing physician about that.

Conclusions: High prevalence of BZDs use and
misuse was observed in the sample as a whole with
female patients having longer duration of use. One
possible inference from such findings is that more
precise prescribing guidelines for BZDs are needed
in our country.

Key words: benzodiazepines,
misuse, harmful use, dependence

prevalence,

INTRODUCTION

Developed in the 1960s in the process of re-
search for safer and more effective anxiolyt-
ics, benzodiazepines (BZDs) became the most
widely prescribed drugs in the United States
and Europe between 1968 and 1987 (1). Dur-
ing last two decades they have maintained
their popularity and diazepam along with al-
prazolam, clonazepam, and lorazepam, has ap-
peared among the most commonly used medi-
cations worldwide (2).

The risk of abuse and dependence asso-
ciated with BZDs was recognized as early as
1967, as the first reports in the popular media
emerged warning of their illicit and non-medi-
cal use. (1; 3). In 1975, the United States Drug
Enforcement Agency began regulating valium
and several other benzodiazepines as Schedule
[V drugs and gradually in the next several years
more judicious prescribing practices for BZDs
were established in US and elsewhere.

Although BZDs misuse potential is nota new
notion, recent epidemiological findings suggest
that their abuse may be on the rise. In USA for
example, the number of emergency room visits
associated with the use of sedative/hypnot-

ics in 2005 was 34% of the total visits involv-
ing non-medical use of prescription drugs, thus
registering an increase with 19 % compared to
2004 (4). In agreement with this, admissions in
substance abuse treatment facilities in the Unit-
ed States, due to “primary tranquilizer” use (in-
cluding benzodiazepine type drugs) increased
with 79% from 1992 to 2002 (4). Data suggest-
ing stable or increasing consumption of BZDs in
the last two decades are available also for Italy,
Finland, Canada, Brazil, Australia, Thailand and
other countries (5; 6; 7). The rise is particular-
ly due to increase in consumption of the short
acting drugs at the expense of a proportional
decline in use of older compounds with longer
half-lives (8).

Within the general population there are
specific sub-populations who are at greater risk
for inappropriate benzodiazepine taking. These
groups include polydrug abusers, patients
with histories of alcohol abuse and the elderly
(9; 10). In virtually every population studied,
women receive about twice as many prescrip-
tions for these drugs as men. (8).

In Bulgaria benzodiazepines are included
in a list of controlled medications and their
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use is regulated through a special regime of
prescription which enables medical authori-
ties to monitor and regulate prescription rates.
Despite that, to our knowledge there are no re-
cent epidemiological studies exploring trends
in benzodiazepine prescription and use in our
country. According to the latest nationwide epi-
demiological survey EPIBUL (11) the 12 month
prevalence for substance related disorders is
estimated to 1.2 % of the adult population but
most of these cases have alcohol abuse or de-
pendence and no data concerning BZDs use are
specified.

Assuming the possibility that inappropriate
benzodiazepine consumption may be an under-
estimated phenomenon with potential public
health significance, we decided to conduct a
small study of the prevalence of BZDs misuse
(abuse and dependence) among patients pre-
senting at the emergency department of our
hospital.

PATIENTS AND METHODS

Pleven University Multipfofile Hospital is one
of the leading hospitals in Bulgaria with annual
admission rate of over 40 000 patients. Because
of the large number of emergency cases (nearly
2000 patients per month) and the limitations of
our resources, we included in our sample only
the patients consulted at the emergency de-
partment during fourteen 12 hour shifts span-
ning over a 8 week period (January - February
2011). Thus, a total of 243 patients were exam-
ined which is approximately 10% of all the pa-
tients admitted to the department for the same
period. All data were obtained by means of a
short structured interview specially developed
for the purposes of the study and conducted by
the same investigator for all the patients. They
were asked to report all BZDs used, duration of
intake, daily dosage taken, reason for prescrip-
tion and the position of prescribing physician.
In addition, data on demographics were col-
lected. Diagnoses of BZDs misuse (harmful use
- F10.1 or dependence - F10.2) were based on

the 10-th revision of the International Classifi-
cation of Diseases (ICD-10).

Data were analyzed using the principles of
thematic analysis and incorporating the data-
driven inductive approach as the study was pri-
marily observational by nature and did not seek
to prove a preconceived theory. Quantitative
variables were compared using Fischer’s t test
and ANOVA with Bonferroni test being used for
multiple quantitative comparisons. For com-
parison of proportions, we used Pearson x2 test
with Yates correction being applied for small
numbers. Statistical analysis was conducted
electronically with “Statistical Package for the
Social Services“ (SPSS) ver. 16.0.

This study was approved by the Independ-
ent Ethics Committee of Pleven University Hos-
pital.

RESULTS

Of the total of 243 patients admitted to the
emergency department during the study period
89 reported BZDs use (51 women and 38 men).
Upon administration of the structured inter-
view, 48 of them satisfied the ICD-10 criteria
for harmful use of benzodiazepines or benzo-
diazepine dependence. In all these cases dura-
tion of BZDs use was substantially longer than
the recommended in the short product charac-
teristics of the particular drug (8-12 weeks for
bromazepam, alprazolam, clonazepam, diaze-
pam and clorazepate and 2 weeks for triazolam
and midazolam) and symptoms of withdrawal
or other symptoms associated with BZDs use
were identified to be primary reason for con-
sultation.

Sociodemographic data of the patients are
presented on table 1. Although women as a
whole were diagnosed with harmful use more
often than men, no statistical difference could
be found between sexes in terms of prevalence
of harmful use and dependence even after con-
trolling for number differences (px2=0.26).

Tabl. 2 shows all BZD preparations taken.
None of the patients used more than one BZD
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and only 10 of the patients were prescribed
a medication with long elimination half-life
(elimination half-life of the BZD or metabolite
> 24 h, for example diazepam or clorazepate).
The mean age of those patients taking BZDs
with short half life (46.3 years) did not differ
significantly from those receiving long acting
BZDs (45.5 years) (p=0.43).

Tabl. 1:
Sociodemogpaphic characteristics
of benzodiazepine users

Characteristics Total Harmful Dependence
sample use
Gender (Males/ 26/22 2/5 24117
females)
Mean age
(with SD) 48.27 = 6.78 | 40.50 = 4.95 | 48.92 = 6.57
— Males 55.32 £ 9.02 | 47.00 £ 9.14 | 57.76 = 7.60
— Females
Residence
— Principal town 31 4 23
- Village/ Non- 17 2 12
principal town
Occupational
status
— Employed 37 5 27
— Unemployed 11 1 8
Marital status
— Married 39 2 21
— Single 9 4 14
Tabl. 2:

Benzodiazepine preparations used

Benzodiazepine
Short elimination Half-life (< 24 h)

Number of patients

— Clonazepam

— Bromzepam 34

— Alprazolam 14

— Triazolam 23

— Midazolam 5
3

Long elimination Half-life (>24 h)

— Diazepam 7

— Clorazepate 3

The mean duration of benzodiazepine in-
take was 32.40 months for the group of female
patients with harmful use and dependence
(tabl. 3). For males, mean duration of intake
was 23.50 months. Duration of intake was not
calculated for patients considered not to have
benzodiazepine misuse. When we analyzed in a

multiple comparison test the difference in mean
duration of DZDs use (in months) between the
separate age groups (30-39 years; 40-49 years;
50-59 years; 60-69 years), we found statistical-
ly significant difference between groups 40-49
years and 50-59 years respectively (F=3.595;
p=0.021) (tabl. 3).

According to prescription indices, no exces-
sive dose was taken by any patient.

Tabl. 3

Mean duration of benzodiazepines intake in patients
with harmful use and dependence distributed by sex
and age group i

Characteristics Mean duration of Ststistical
benzodiazepines | significance
intake (months)

Sex

— Males (N=26) 23.50 = 4.02

— Females (N=22) 32.36 =5.60

Age group

— 30-39 years (N=5) 26.2 = 3.271

— 40-49 years (N=19) 24.35 + 491 F=3.595
— 50-59 years (N=16) 30.25 + 6.63 (p=0.021)
— 60-69 years (N=38) 30.62 + 7.98

Most of the patients had complaints of in-
somnia and anxiety spectrum symptoms. Pri-
mary complaints that have lead to BZDs pre-
scription and type of prescribing physician are
summarized on tabl. 4 and 5 respectively. Al-
though no cases of self-medication were found,
it is worth noting that none of the patients di-
agnosed with harmful use or dependence had
informed his or her prescribing physician about
the problems associated with BZDs use.

Tabl. 4:
Distribution of patients according to their primary
complaint

Symptom/ Use Harmful use | Dependence
. (Total; males/ | (Total; males/ | (Total; males/
complaint
females) females) females)
Insomnia 20 (15/5) 4 (1/3) 12 (4/8)
Palpitations/chest 4 (113) 0 (0/0) 5 (1/4)
discomfort
Inner tension/Anxiety 11 (5/6) 1(0/1) 10 (3/7)
Headache 6 (2/4) 1(0/1) 5 (1/4)
Hypertension 0 (0/0) 0 (0/0) 1 (0/1)
Other somatic
symptom/discomfort 7634 0(0/0) 3(172)
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Tabl. 5
Position of prescribing physician

Mefi[cal Use | Harmful Use | Dependence
practitioner
General practitioner/ 36 5 29
Family physician
Psychiatrist 10 - 4
Other medical 2 1 3
specialist
DISCUSSION

As far as our knowledge goes, this is the first
study in our country to evaluate the use of
BZDs in a sample of patients consisting of
visitors of an emergency department. Our
data showed that 35.7 % of the examined pa-
tients (89 out of 249 cases) were currently
prescribed BZDs. More than half of them (48
patients) satisfied ICD-10 criteria for harm-
ful use/dependence and their primary reason
for consultation were symptoms/complaints
induced by BZDs use. Because of the meth-
odological approach with questionnaire, and
because psychotropic agents are among the
most frequently underreported drugs used
(12) these figures may underestimate the true
prevalence of BZDs use.

Regarding the mean duration of BZDs use,
a significant difference was found between
the age groups of 40-49 years and 50-59
years with mean duration of intake of 24.35
months and 30.25 months respectively. These
results are in line with other reports in lit-
erature exploring BDZs use in particular age
groups (13).

Although no statistical difference was
found between sexes in terms of prevalence
of harmful use and dependence, the overall
proportion of BZD users was higher among
women, a finding that is consistent with many
other studies (14; 15). One reason for this
might be the greater prevalence of sleep dis-
orders in the female population. Nevertheless,
alternative explanations are also possible like
for example higher levels of emotional stress,
respectively higher incidence of stress induced
somatic complaints, increased frequency of

physician contacts and as a result greater use
of prescription medications (14). Another find-
ing deserving attention is the longer duration
of BZDs intake in women. It is well known that
long administration of BZDs provokes psycho-
logical dependency and abstinence reactions
on withdrawal, both supporting chronic drug
misuse (16). This mechanism may at least in
part explain the higher number of female pa-
tients with harmful use and dependence that
we found.

Although as expected most of the patients
in the sample were prescribed BZDs because of
sleep problems and symptoms of anxiety, it is
important to note that in non-ignorable num-
ber of cases BZDs have been given for purely so-
matic complaints that have been misjudged to
have “neurotic” basis. Moreover, in the major-
ity of these cases (and especially in all patients
with palpitations/chest discomfort) BZDs were
combined with other symptomatically oriented
drugs. Even in patients that were prescribed
BZDs because of psychiatric symptoms, this
was mainly done by GPs who often base their
drug prescriptions on the most evident phe-
nomenology not having the time and resources
to obtain sufficient information, establish a cor-
rect diagnosis and implement proper pharma-
ceutical therapy.

CONCLUSIONS

In summary, our results showed high preva-
lence of BZDs use and misuse in the exam-
ined sample as a whole with female patients
in particular having greater BZDs prescription
rates and longer duration of BZDs use. One of
the possible implications of such finding is
that more judicious prescribing guidelines for
BZDs should be developed and implemented
especially for outpatient healthcare providers.
Nevertheless, more studies with similar popu-
lations are in need to elucidate the prevalence
of patients with unreported BZDs misuse and
its causes.
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PE3IOME

ABSTRACT

CTeneHTa Ha HapylleHUATa HA QYHKI[MOHA/IHA-
Ta LUSJIOCT B paMKUTe Ha QPOHTAJHUTE HEBPOHHU
MpEeXH, MpeU3BUKAHU OT MaTOJOTUYHUSA MPOIEC,
HaMHUpa OTpaXKeHHe B pe3y/ITaTUTe OT MpUJIaraHe-
TO Ha YYBCTBUTEJHHU HEBPOICUXOJOTUYHU TECTOBE.

LEJT

[[a Ce M3BBbPIUIN MMPOCIIEKTUBHO IIPOyYBaHE Ha CIle-
LU/I(‘I)I/I‘-IHI/I HEBPOKOIHUTHBHH HAPYUIE€HHWA 3aBHUCE-
X OT JIOKaJIN3alUATAa HA MO3BbYHUTE TYMOPH.

MATEPHAJIU U METOAH

B npoy4yBaHeTO ca BKJIIoUeHU 38 nanueHTa CbC Cy-
[IPAaTEeHTOPUAJIHU MO3BYHU TYMOPH, KOUTO Ca pas-
npeaesieHu B Be MNoATrpymnur B 3aBUCHUMOCT OT JIOKA-

The extent of impairment of functional integ-
rity within the frontal lobe network, caused by the
pathological process, can be assessed by means of
sensitive neuropsychological tests.

AIM

To prospectively investigate specific cognitive im-
pairments depending on the brain tumor localiza-
tion.

MATERIALS AND METHODS

Thirty-eight adult patients with supratentorial
brain tumors were divided into frontal (N=19) and
non-frontal (N=19) tumor subgroups for compari-
son based on their localization. They underwent
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ausanusTa uM: ppoHTtantu (N=19) u He-ppoHTaA-
HU (N=19). [IpoBe/ieHO e TPUKPATHO H3CJeJBaHe
3a mepuo, oT 7 Mecella Ype3 NpUJaraHeTo Ha 06-
IIMpeH HAGop OT CTaHJAPTHU3UPAHU HEBPOIICUXO-
JIOTUYHU TECTOBeE.

PE3Y/ITATHU

[Moarpymnara Ha GPOHTATHUTE MO3BYHU TYMOPH MO-
Ka3Ba 3HAYUTEJIHO 0-C/1abu pe3y/ITaTH IPHU U3X0J-
HOTO U3CJIe/BaHe M0 OTHOLIEHWEe Ha CeMaHTUYHAaTa
namet (p<0.05), ce/leKTUBHOTO BHUMaHHUE, CIIOCOO-
HOCTTA 33 eK3eKyTHuBeH KOHTpoJI (p<0.01) u ek3eky-
TuBHUTE QyHKUMH (p<0.05) B cpaBHEHHe C NaLMeH-
TUTE OT NMOArpynaTa Ha He-QPOHTATHUTE MO3BYHU
TyMmopHu. JlokanusanusaTa e pakTop, KOUTO BJHsie
BbPXY pe3yJTaTUTE MOJYyYEeHU OT TeCTa 3a KaTero-
puitHa (F=4.88; p=0.03) u ¢oHemHa uyeHTHOCT
(F=5.82; p=0.02), u ot Tecra Ha Ctpyn (F=11.20;
p=0.002) B HayaJ1I0TO Ha MepHro/ia HAa TPOCJIe/IIBAHE.

3AK/IIOYEHHUE

YesrHUTE J5JI0BE €A TSICHO CBbP3aHU C ONpesieIeH:
acneKkTH Ha BHUMaHHUETO U eK3eKyTHBHUTE (QyHK-
OUHA. Hsakonko CpaBHHUTE/IHO KPAaTKHW KOTHUTHUBHU
TecTa (Tecta Ha CTpyT, TECTOBETE 32 KATErOpUIHA U
¢doHeMHa QJIYeHTHOCT) MOTaT Jla Ce NMpUIaraT KaTo
YYBCTBHUTE/IHU HEBPOIICUXOJIOTUYHU CpeacTBa 3a
perucrpanuad Ha KOTHUTHMBHHW HAPYUIEHHUA MPU IIa-
OUEHTH, CTpaJally OT TYMOPHU Ha YeJIHUTe [dJ10BeE.
Kaiwo4oeu dymu: Mo3bueH TyMOp, KOTHUL U, YeJI-
HU [s1JI0BE

three point assessment for a period of 7 months us-
ing an extensive battery of standardized neuropsy-
chological tests.

RESULTS

The frontal tumor subgroup showed significant-
ly worse baseline results in semantic memory
(p<0.05), selective attention, executive control
(p<0.01) and executive functions (p<0.05) com-
pared to the non-frontal tumor subgroup. ANOVA
showed that the localization is a factor which in-
fluences the results from the categoric (F=4.88;
p=0.03), phonemic (F=5.82; p=0.02) fluency tests
and the Stroop test (F=11.20; p=0.002) at baseline.

CONCLUSION

Frontal lobes are closely connected with certain as-
pects of attention and executive functions. Several
relatively brief cognitive tests (Stroop Color Word
Test and verbal fluency) could be applied as sensi-
tive tools for registration of cognitive dysfunction in
patients with frontal lobe tumors.

Key words: brain tumor, cognition, frontal lobes

INTRODUCTION

Cognitive functions are regarded to be deter-
mined by either more localized or distributed
substrate in the central nervous system [16,17].
The neuropsychological approach examines
cognitive processes as a result of elaborately
functioning neuronal networks. This idea was
shared a few decades ago in the Luria’s theo-
retical model of the higher psychic functions
which are regarded as compound hierarchical
self-regulating functional systems. Nowadays,
this conception has been confirmed by means
of functional neuroimaging investigations used
to examine the anatomical substrate responsi-

ble for the execution of the versatile cognitive
tasks. The execution of the different cognitive
functions is based on the collaboration of mul-
tiple brain structures acting at different levels
as well as a large number of afferent and effer-
ent cortico-subcortical circuits. Meanwhile, the
neurons from a certain association area take
part in functional networks which link remote
neuronal populations. The higher cortical func-
tions cannot be strictly correlated to a certain
anatomical substrate due to their complex
structural and functional organization. It is not
always possible to link a definite cognitive func-
tion to a specific brain region. The established
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neuronal correlations are related to highly dif-
ferentiated components of a given cognitive
function [14,18].

The approach of executive functions began
with the early description of behavioral disor-
ders induced by frontal damage. The develop-
ment of neuropsychology has led to the descrip-
tion of a large variety of cognitive impairments
specific to frontal lobe pathology [8].

The aim of this study was to prospectively
investigate specific cognitive impairments de-
pending on the brain tumor localization.

MATERIALS AND METHODS

Materials: Thirty-eight adult patients (16 male
and 22 female) with newly diagnosed supraten-
torial brain tumors enrolled in the study who
were admitted for operative treatment to the
Clinic of neurosurgery at the St George Uni-
versity Hospital of Plovdiv between 2010 and
2012. Patients were selected after meeting the
predetermined inclusion and exclusion crite-
ria and signing an informed consent. Mean age
was 55.08+1.67 (SD 10.27); mean years of edu-
cation were 10.82+0.41 (SD 2.51). In order to
achieve the purpose of this study the patients
were divided into frontal (N=19) and non-fron-
tal (N=19) tumor subgroups for comparison ac-
cording to tumor localization. The exact locali-
zation of the lesions was determined preopera-
tively by neuroimaging investigations - com-
puted tomography scanning and/or magnetic
resonance tomography with contrast enhance-
ment. The frontal tumor subgroup included 7
cases of left frontal lobe tumors, 8 cases of right
frontal lobe tumors and 4 cases of bifrontal tu-
mors. The non-frontal tumor subgroup includ-
ed as follows: 1 case of left temporo-medial and
parasellar tumor; 1 case of the left temporo-
parietal tumor; 1 case of the left temporal tu-
mor; 1 case of the left parieto-occipital tumor;
1 case of the left parietal tumor; 5 cases of right
parietal tumors; 2 cases of right parieto-occip-
ital tumors; 6 cases of right temporal tumors;
1 case of right temporo-parietal tumor. Accord-
ing to their histology based on the Classifica-

tion of Central Nervous System Tumors of the
WHO from 2007, the study included 12 cases of
Meningioma Gr.I and 3 cases of Meningioma Gr.
[I&II]; 1 case of epidermoid tumor (cholestea-
toma); 4 cases of low-grade glioma (Gr. II); 13
cases of high-grade glioma (Gr. [1I1&IV); and 5
cases of metastatic brain tumors.

Methods: Patients were followed up for a
period of 7 months. They underwent a three
point assessment of their cognitive status: base-
line (before surgery), at 1st and 7th postopera-
tive month. Cognitive functions were evaluated
by means of extensive battery of widely used
and standardized neuropsychological tests
which included: The Mini Mental State Exami-
nation as a screening tool assessing global cog-
nitive functioning; The Bulgarian version of the
Stroop Color Word Test measuring selective at-
tention and the capability of executive control
[15]; Trail-making test part A and B - visual
scanning, information processing speed, mo-
tor planning and attention/executive functions
(divided attention and shifting); Go/no-go test
- decision making and executive motor control;
Verbal (categoric and phonemic) fluency - se-
mantic memory, executive functions; Digit Span
test forward - short-term memory, and back-
ward - working memory; Digit-Symbol test -
visual scanning, mental flexibility, sustained at-
tention, psychomotor and information process-
ing speed; Clock drawing test - planning within
the executive functions.

Statistical analyses: Descriptive, paramet-
ric, nonparametric, correlation and ANOVA sta-
tistical analyses were made by SPSS software
(version 17.0). Graphic analyses of data were
performed using MS Office Excel 2003. Scores
were expressed as mean (*SE). Kolmogorov-
Smirnov Test was used to test for normality
of distribution. Most of the scores were non-
normally distributed and were, therefore, com-
pared by nonparametric methods. The numeri-
cal comparisons between consecutive measure-
ments (dependent groups) were assessed by
Friedman within the whole group comparisons
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and by Wilcoxon test in pairwise comparisons.
The pairwise comparisons between two inde-
pendent groups were made by Mann-Whitney
U test. A p<0.05 was considered to be statisti-
cally significant.

RESULTS

The frontal tumor subgroup demonstrated sig-
nificantly worse semantic memory assessed
by the categoric fluency test (p<0.05), poorer
selective attention and executive control evalu-
ated by the third part of the Stroop Color and
Word Test (p<0.01) and executive functions ex-
amined by the phonemic fluency test (p<0.05)
at baseline. ANOVA showed that the localization
is a factor which influences the results from
the categoric (F=4.88; p=0.03) and phonemic
(F=5.82; p=0.02) fluency tests, and the Stroop
test (F=11.20; p=0.002) at baseline.

The frontal tumor subgroup experienced
non-significant overall improvement of seman-
tic memory assessed by the categoric fluency
test of 15% compared to only 3% in the non-
frontal subgroup for the entire period of lon-
gitudinal assessments. Nevertheless, patients
with frontal tumors scored lower results at
each assessment (Fig.1).

Fig.1. Dynamics of semantic memory assessed by the
categoric fluency test.
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The patients with frontal tumors demon-
strated significant (p<0.05) alleviation of their
executive functions evaluated by the phonemic
fluency test with nearly 62% as opposed to only
24% in the non-frontal subgroup. These results
are confirmed by the presence of a moderate

correlation between the affiliation of the cases
to the frontal and non-frontal subgroups and
the dynamics of the results from the phonemic
fluency test (r_=-0.38; p<0.05). Here as well, pa-
tients with frontal tumors scored lower results
at each assessment (Fig.2).

Fig.2. Dynamics of executive functions assessed by
the phonemic fluency test.
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As to the Stroop Test, the frontal subgroup
showed significant and permanent improve-
ment of selective attention and executive con-
trol for the entire period with 83% (p<0.01),
whereas the non-frontal subgroup experi-
enced non-significant overall improvement of
only 6%. These results are confirmed by the
presence of a moderate correlation between
the affiliation of the cases to the frontal and
non-frontal subgroups and the dynamics of the
results from the third part of the Stroop Test
(r.=-0.45; p<0.05). Again, patients with frontal
tumors scored lower results at each assess-
ment (Fig.3).

Fig.3. Dynamics of selective attention and executive
control assessed by the Stroop Test.
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The comparison of the results from the oth-
er neuropsychological tests used in this battery
did not show statistically significant differences
between the frontal and non-frontal subgroups.

DISCUSSION

The frontal lobes primarily support higher-
level cognitive processes, comprising executive
skills and working memory [6]. Executive func-
tions include vital cognitive activities including
decision-making, planning, executive control,
sustained attention, awareness and insight. Not
surprisingly, processing deficiencies can have
far ranging effects that impact on educational
attainment, employment and social function-
ing. For instance, executive skills deficits have
been associated with poor outcomes on cogni-
tive rehabilitation programmes [9]. The frontal
lobe function integrates reasoning, learning,
and creative abilities in the service of executive
control and decision-making [2]. Furthermore,
frontopolar regions are engaged in exploratory
behavior long-term memory cued retrieval, and
in the early phase of learning new behaviors
[3,5].

Our study demonstrates that frontal tumor
patients suffer from more severe deficits in se-
mantic memory, selective attention, executive
control and executive functions than non-fron-
tal cases but, in the same time, surgical removal
of the frontal tumors creates favorable condi-
tions for recovery of those deficits. These im-
pairments can be successfully detected and fol-
lowed up by sensitive neuropsychological tests
such as the verbal (categoric and phonemic)
fluency test and the Stroop Test.

J. Alvarez u E. Emory (2006) point out that
verbal fluency does not depend only on the
semantic memory and vocabulary of the indi-
vidual but also on his/her executive functions
because memory would be impaired if the in-
dividual cannot focus and sustain attention to
the task and develop an effective strategy for
retrieval of words from the available linguistic
vocabulary as well as to exert self-control on
the execution of the task such as to avoid rep-

etitions [1]. Therefore, we consider that the
semantic memory domain in our frontal sub-
group is secondarily affected as a result of the
impairment of attention and executive func-
tions which reflects the inability to develop an
effective strategy for word retrieval and genera-
tion.

We confirm the findings from other studies
which indicate that the verbal (categoric and
phonemic) fluency tasks and the Stroop Test are
sensitive neuropsychological tools for assess-
ment of frontal lobe dysfunction [1,7,11-13].

However, neuroimaging studies demon-
strate that the cognitive function cannot be
linked to one and only anatomical region. More-
over, the frontal lobe regions have multiple con-
nections with various other cortical, subcorti-
cal, and brain stem sites and, thus, the frontal
lobes should “be conceived as one aspect of an
executive system involving many structures of
the central nervous system“ [4]. For example,
Alvarez and Emory (2006) share that the pho-
nemic fluency performance is associated with
increased activation not only of certain frontal
regions such as the left dorsolateral prefron-
tal cortex, anterior cingulate and left inferior
frontal gyrus but it also activates a number of
non-frontal brain areas, including the thalamus,
parietal lobes and temporal lobes [1]. In addi-
tion, Heflin et al. (2011) noticed that apart from
dorsolateral prefrontal cortical atrophy, the bi-
lateral parietal cortical atrophy was also associ-
ated with poorer scores on the Stroop Test [10].

CONCLUSION

The current study suggests that the verbal flu-
ency tests and the Stroop Test are sensitive tools
for assessment of frontal lobe attention and ex-
ecutive dysfunction. In addition, the specific-
ity of these tests should be addressed in future
longitudinal neuropsychological and functional
neuroimaging studies assessing executive skills
and memory before and after brain tumor re-
sections which will hold promise in elucidating
the nature and mechanisms underlying frontal
lobe dysfunction.
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PE3IOME

ABSTRACT

3HAYMMOCTTAa Ha KOTHUTUBHOTO ¢YHKHHO-
HHUpAaHe N Ka4eCTBOTO HA »XUBOT IPpHU NAOUEHTUTE
CTpadamy OT MO3BbYHU TYMOpPpHU € OL€HEHa €/Ba
npe3 nocjaeJHUTe roAnHHA.

LEJ

Jla ce U3BBPLIM NPOCHEKTUBHO NpOCJe/isiBaHe Ha
BJIMSIHUETO Ha MaJIUTHEHOCTTA HAa MO3'BbYHUTE TY-
MOpPH BbPXY KOTHUTHBHUSA CTATYC U KaUeCTBOTO Ha

The importance of cognitive functioning and quality
of life in brain tumor patients has only recently been
recognized.

AIM

To prospectively study the impact of tumor malig-
nancy on cognitive status and quality of life in pa-
tients with supratentorial brain tumors.
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JKUBOT IIPpHU MNAUMEHTUTE CbC CYNPATEHTOPHUAJTHHU
MO3BbYHH HEOIlJIa3MHU.

MATEPHWAJIN U METOAHU

B nmpoy4yBaHeTO ca BKJIIOUEHU 06110 38 manueHTa
CbC CynpaTeHTOPUAJHU MO3BYHU TYMOPHU, KOUTO
ca pasnpejejieHd B JBe MOATPYyNH B 3aBUCUMOCT
OT XHUCTOJIOTUSITA UM: 3710KauecTBeHHU (N=25) u j10-
6pokauectBeHd (N=13). [I[poBeseHO e TPUKPATHO
y3cje/iBaHe 3a IepuoJ OT 7 Mecella ype3 IpuJiara-
HeTO Ha Habop OT LIMPOKO U3M0JI3BaHHU U CTaHAap-
TU3WMpPaHW HEBPOICHUXOJOTUYHU TECTOBe U CKaJu
3a OIleHKa Ha KayecTBOTO Ha UBOT {CkaJia Ha Kap-
Hodcku (KPS) v BbIpPOCHUK 32 OlleHKAa Ha KayecT-
BOTO Ha »UBOT Bepcud 3.0 Ha EBponelickaTa Opra-
Hu3anus 3a [IpoyyBaHe u J/leuenue Ha Paka (EORTC

QLQ-C30)}.

PE3Y/ITATHU

[loarpynata Ha MaJIMTHEHUTE MO3BYHU TYyMOPH
MOKa3Ba 3HAUYUTEHO MO-c1aba KpPaTKOCPOYHa Ma-
MeT Ha ceJ]MHU caeionepaTruBeH Mecel] (p<0.05), mo-
Jom pyHKIHoHaseH ctatyc (p<0.05) B Ha4a/10TO U
Kpasl Ha Mpoc/ie/isiBAHETO, KAKTO U MO-JI0Ia CaMo-
OIleHKa Ha 00II0TO KayecTBO Ha XUBOT (p<0.01) u
poJieBaTa Jieecrioco6HocCT (p<0.05) uamepeHu upe3
QLQ-C30 B kpad Ha npociesIBaHETO.

3AK/IIOYEHHUE

MaJsiMrHeHUTe MO3'bYHU TYMOPH Ca CBbP3aHU CbhC
3HAUUMO MO-TOJIAMO HapylleHHe Ha KPaTKOCpPO4-
HaTa MaMeT W Ka4yeCTBOTO HAa YKUBOT CHPSMO Te3U
c Jo6pokayecTBeHU TyMmopu. KomOGuHanusaTa oT
HEBPOICUXOJOTUYHOTO U3CJIe/[BAaHEe U U3MEPBaHe-
TO HA KauyeCTBOTO Ha XUBOT € BaXKHO CPeJICTBO 3a
OIleHKa Ha M3X0/la OT MPOBEJIEHOTO JieueHHue MpU
[MalHMeHTHUTEe C MO3'bYHU HEOIlJIa3MHU.

Kawuoeu dymu: mo3zsueH mymop, Kauyecmeo Ha
JHcuUB0M,Ko2HUMUBEH depuyum, MaaueHeHoCm

MATERIALS AND METHODS

A total of 38 patients with supratentorial brain tu-
mors were divided into malignant (N=25) and be-
nign (N=13) tumor subgroups for comparison ac-
cording to their histology. They underwent three-
fold assessment for a period of 7 months using a
battery of widely used and standardized neuropsy-
chological tests and quality of life scales {Karnofsky
Performance Status Scale (KPS) and Quality of Life
Questionnaire-C30, version 3.0 of the European Or-
ganization for Research and Treatment of Cancer
(EORTC QLQ-C30)}.

RESULTS

The malignant tumor subgroup showed significant-
ly worse short-term memory at the 7% postopera-
tive month (p<0.05), lower KPS scores at baseline
and 7% postoperative month (p<0.05) and demon-
strated worse global QOL (p<0.01) and role func-
tioning (p<0.05) measured by QLQ-C30 at the end of
the study compared to the benign tumor subgroup.

CONCLUSION

Malignant brain tumors are associated with greater
impairment of short-term memory and quality of
life than benign tumors. The combination of neu-
ropsychological and QOL assessment is an impor-
tant outcome measure in the treatment of brain tu-
mor patients.

Key words: Brain tumor, quality of life, cognitive
deficit, malignancy
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INTRODUCTION

The incidence of brain tumors varies between
5% and 10% of all neoplasms [17]. It is well
recognized that impairment of neurocognitive
functioning, resulting in behavioral, emotional,
and intellectual difficulties, occurs in nearly all
patients with brain tumors and eventually com-
promises their independence. This impairment
is related to a combination of various factors,
including the tumor itself, tumor-related treat-
ment, and patient-related factors [8]. Neuro-
cognitive function is an important determinant
of quality of life (QOL) [9]. One of the most im-
portant and widely used tools for assessment
of QOL in brain tumor patients are the KPS and
QLQ-C30 of the EORTC [1,3].

The purpose of this study was to prospec-
tively study the effect of tumor malignancy on
cognitive status and QOL in adult patients with
supratentorial brain tumors.

MATERIALS AND METHODS

Materials: The study included a total of 38
adult patients (16 male and 22 female) with
newly diagnosed supratentorial brain tumors
who were admitted for operative treatment to
the Clinic of neurosurgery at the St George Uni-
versity Hospital of Plovdiv between 2010 and
2012. Patients were selected after meeting the
predetermined inclusion and exclusion crite-
ria and signing an informed consent. Mean age
was 55.08+1.67 (SD 10.27); mean years of edu-
cation were 10.82+0.41 (SD 2.51). In order to
achieve the final goal of this study the patients
were divided into malignant (N=25) and benign
(N=13) tumor subgroups for comparison ac-
cording to their histology based on the Classifi-
cation of Central Nervous System Tumors of the
WHO from 2007. The benign tumor subgroup
included 12 cases of Meningioma Grl and 1
case of epidermoid tumor (cholesteatoma). The
malignant tumor subgroup included 4 cases of
low-grade glioma (Gr. II), 13 cases of high-grade
glioma (Gr. III&IV), 3 cases of Meningioma Gr.
[I&IIl and 5 cases of metastatic brain tumors.

All of the patients from the malignant tumor
subgroup were subject to adjunctive therapy
(radiotherapy and/or chemotherapy) in addi-
tion to the surgical resection of the lesion.

Methods: Patients were followed up for a
period of 7 months. They underwent a threefold
assessment of their cognitive status and QOL:
baseline (before surgery), at 1st and 7th postop-
erative month. Cognitive functions were evalu-
ated by means of an extensive battery of widely
used and standardized neuropsychological tests
which included: The Mini Mental State Examina-
tion as a screening tool assessing global cognitive
functioning; The Bulgarian version of the Stroop
Color Word Test measuring selective attention
and the capability of executive control [18]; Trail-
making test part A and B - visual scanning, infor-
mation processing speed, motor planning and
attention/executive functions (divided attention
and shifting); Go/no-go test - decision making
and executive motor control; Verbal (categoric
and phonemic) fluency - semantic memory, exec-
utive functions; Digit Span test forward - short-
term memory, and backward - working memory;
Digit-Symbol test - visual scanning, mental flex-
ibility, sustained attention, psychomotor and in-
formation processing speed; Clock drawing test
- planning within executive functions.

Patients’ functional status was assessed by
the KPS score (varying 0-100). Health-related
QOL was evaluated by means of the QLQ-C30
version 3.0 of the EORTC. The latter is a 30-item
questionnaire composed of multi-item scales
and single items that reflect the multidimen-
sionality of the QOL construct. It includes five
functional scales (physical, role, cognitive, emo-
tional, and social), three symptom scales (fa-
tigue, pain, and nausea/vomiting), and a global
health status/QOL scale. The remaining single
items assess additional symptoms commonly
reported by cancer patients (dyspnea, appetite
loss, sleep disturbance, constipation, and diar-
rhea), as well as the perceived financial impact
of the disease and treatment.

Statistical analyses: Descriptive, paramet-
ric, nonparametric, correlation and ANOVA sta-

CBngarian medicine vol. 3 Ne 1/2013




tistical analyses were made by SPSS software
(version 17.0). Graphic analyses of data were
performed using MS Office Excel 2003. Scores
were expressed as mean (*SE). Kolmogorov-
Smirnov Test was used to test for normality
of distribution. Most of the scores were non-
normally distributed and were, therefore, com-
pared by nonparametric methods. The numeri-
cal comparisons between consecutive measure-
ments (dependent groups) were assessed by
Friedman within the whole group comparisons
and by Wilcoxon test in pairwise comparisons.
The pairwise comparisons between two inde-
pendent groups were made by Mann-Whitney
U test. A p<0.05 was considered to be statisti-
cally significant.

RESULTS

From all cognitive domains studied, the only
one which was statistically different between
the two subgroups was the short-term memory
domain assessed by the Digit Span test forward.
The patients from the malignant brain tumor
subgroup showed significantly worse results on
short-term memory test at the 7™ postoperative
month (p<0.05) compared to the patients suf-
fering from benign tumors. The malignant tu-
mor subgroup exhibited a slight postoperative
improvement of this domain at the first post-
operative month which was only temporary
and followed by an overall drop for the entire
period of 4%. By contrast, the benign tumor

subgroup had a temporary drop of short-term
memory at the 15 month after surgery but they
recovered and experienced insignificant overall
improvement of 6% at 7™ postoperative month
compared to baseline results (Fig. 1).

The malignant tumor subgroup also dem-
onstrated significantly lower functional status
(KPS) at baseline and 7™ postoperative month
(p<0.05), poorer global QOL (p<0.01) and
role functioning (p<0.05) at 7™ postoperative
month. Some symptoms such as pain, nausea
and vomiting were also more prominent in the
malignant tumor subgroup at the 1% postopera-
tive month (p<0.05).

Both subgroups demonstrated significant
postoperative improvement in functional sta-
tus and global QOL that were stable for the
entire follow-up period but it was more promi-
nent in the benign tumor subgroup - overall im-
provement of KPS was 15% and that of global
QOL - 78%, whereas in the malignant tumor
subgroup these per cents were 10% and 25%
respectively (Fig.2 and 3).

The benign tumor subgroup demonstrated
significant and stable postoperative improve-
ment of role functioning for the entire period
reaching 44% (p<0.05), whereas in the malig-
nant tumor subgroup the improvement was
only temporary at the 1% postoperative month
(p<0.05) without reaching statistical signifi-
cance for the entire period (18%) compared to
baseline results.

Digit count
4.8 1

4.7

4.6

4.5

4.4

4.3

4.2

4.1

4 -

1st month

Baseline

7th month
B Malignant subgroup O Benign subgroup

Fig.1.

Dynamics of the short-term memory
domain assessed by the Digit Span
Forward Test.
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status assessed by KPS.
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Dynamics of the global QOL assessed
by QLQ-C30.
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ANOVA analysis showed that tumor malig-
nancy is a factor which influences the functional
status (KPS) at baseline (F=8.08;p=0.007) and
at 7™ postoperative month (F=5.70;p=0.02),
and global QOL assessed by QLQ-C30 at the end
of the follow-up period (F=11.34;p=0.002).

DISCUSSION

Tucha et al. (2000) share that memory is one of
the most commonly affected cognitive domains
which presents in as much as 60% of patients
suffering from brain neoplasms [15]. The im-
pact of tumor histology on cognitive function-
ing has been a matter of debate. Some publica-
tions point out that tumor malignancy is an im-
portant factor playing a role in the development
of cognitive impairments, while others disagree
and share that tumor lateralization really mat-
ters [10,11]. Nonetheless, Hahn et al. (2003)
emphasize that cognitive impairment is more
severe in rapidly-growing malignant tumors as

opposed to slow-growing ones [7]. The current
study shows that short-term memory is more
prominently and permanently impaired in pa-
tients with malignant brain tumors despite
of the fact that surgical treatment can lead to
temporary postoperative improvement in this
subgroup. One of the reasonable explanations
of this phenomenon may be the influence of
adjuvant therapies such as radiotherapy and/
or chemotherapy which are usually started in
virtually all cases of malignant brain tumors
after surgery. Some authors share that radia-
tion-induced cognitive impairment may affect
50%-90% of patients 6 months post-irradia-
tion and one of the most prominent deficits is
found in the memory domain [6]. In addition,
Warrington et al. (2012) point out that memory
impairment, considered to be irreversible, can
alleviate over time in long-term survivals (more
than 3 years) with malignant brain tumors [16].

The benign tumor subgroup demonstrated
a temporary postoperative drop of short-term
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memory at 1% postoperative month which was
followed by a period of recovery and showed
overall improvement of 6% at the 7 postoper-
ative month compared to baseline results. The
temporary worsening 1 month after operative
treatment may be due to surgical side-effects.
Our observation is confirmed by other publica-
tions which share, that due to brain plasticity, pa-
tients can experience long-term improvements
of cognitive deficits usually after transient post-
operative decline [5,13]. Cerebral plasticity is
considered to be a continuous process allowing
short-term, middle-term and long-term remod-
eling of neuron-synaptic maps, to optimize the
functioning of brain networks [4,12].

Health-related quality of life (HRQOL) has
become an important outcome measure in
brain tumor clinical trials [14]. Our study dem-
onstrates that surgery and adjuvant therapy
leads to permanent improvement of functional
status (KPS) and global QOL in both the be-
nign and malignant subgroups. Nevertheless,
the malignant brain tumor subgroup showed
significantly poorer levels of functional status,
global QOL and role functioning compared to
the patients with benign lesions. Baseline re-
sults were worse for both groups as opposed
to postoperative ones. This observation was
shared by Budrukkar et al. (2009) who impli-
cate the idea that brain tumor itself and the re-
sulting cognitive deficit are the major factors
influencing the patients’ QOL [2]. Some authors
share the opinion that surgery may initially, at
least temporarily, improve QOL dramatically
in a significant proportion of patients with se-
vere symptoms related to increased intracra-
nial pressure. Conversely, radiotherapy may
decrease QOL in some patients from adverse
effects such as hair loss, fatigue, somnolence, or
cognitive problems [8].

Actually, our findings confirm the above-
mentioned statement because the malignant tu-
mor subgroup showed considerable postopera-
tive improvement at 1°* month due to surgery
followed by a period of worsening between the
15t and 7% postoperative month which can be

explained by the impact of the adjuvant thera-
pies side-effects on patients’ QOL. A piece of
evidence confirming that is the fact that the be-
nign tumor subgroup, which was not exposed
do adjunctive therapies, demonstrated signifi-
cantly better and more stable improvement in
terms of their functional status, global QOL and
role functioning.

CONCLUSION

The current study demonstrates that tumor ma-
lignancy have certain impact on neurocognitive
functioning and QOL of adult patients suffer-
ing from supratentorial brain tumors. Patients
with malignant brain tumors are prone to ex-
hibit a more pronounced impairment of short-
term memory. They also have poorer functional
status and QOL which tends to worsen over
time probably owing to the devastating nature
of their disease and the side-effects of the ad-
juvant therapies such as radiotherapy and/or
chemotherapy that they received.
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CBHLBPEMEHHMU NNOAXO0AU 3A U3CJ/IEABAHE KAYECTBOTO
HA ’KUBOT IIPHU NALMEHTHU C PEAKH BOJIECTH
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KaTeapa “ConasiHa MeIUIMHA U 0OLIECTBEHO 3/ipaBe’,
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PE3IOME

ABSTRACT

U3cnenBanusita Ha KadecTBOTO Ha JKUBOT,
CBBP3aHO CbC 3[JpaBeTO OGMXa MOIJIH /A Ce U3I0JI3-
BaT 3a Ompe/ieJisiHe Ha CbCTOSIHUETO Ha NMaljueHTH-
Te, TAXHOTO 6J1aromnoJiydue U Bb3NPUEMaHETO Ha
COGCTBEHOTO MM 3/IpaBe BbB BCSKA €/JHA OT CJIeJi-
HUTe 3 o6JsiacTu: GU3UUECKa, ICUXUIECKA U COLU-
asiHa. llesita Ha cTaTusATa e Jja ce HaNpaBu 0630p U
aHaJIM3 Ha U3M0JI3BAHETO HA BBIPOCHHULU 3a OLleH-
Ka Ha Ka4yeCTBOTO Ha XXUBOT HA MALUEHTH C PEJKHU
60JiecTH, OOGCBHXK/JANKU NPUJIOKEHHUSATA Ha CTaH-
JapTU3UPaAHU OOLIM U clieliuPUIHH BBIPOCHUIH.
JuckyTupa ce He06X0AUMOCTTA U 3HAYEHUETO OT
pa3paboTBaHETO HA cneldPUIHH BBIPOCHUIM 3a
OIleHKa Ha Ka4yeCTBOTO Ha KUBOT U POJISATA UM 3a
CTUMyJ/IMpaHe 6posi ¥ KaueCTBOTO HA M3CJefBa-
HUSTA Ha MAlMeHTHUTe C PeKU 60JIECTH, B YACHOCT
TanaceMusi ¥ 3HaYEHUETO HA MHCTPYMEHTA 3a KJIH-
HUYHATA NpaKTHUKa. Upe3 06eJUHEHUTE yCUIUs Ha
MEeJUIMHCKU CIELUATUCTH, NICUX0JI03H, MAlUeHT-
CKM OpraHu3alll¥ U X0pa aHTaXKUpPaHH C Ipobsiema

Quality of life (QoL) assessment, related to
health issues, could be useful when determining a
patient’s condition, well-being and self-perception
of own health in the context of physical, mental an
social functioning. Aim of this article is to review and
analyze current practices in the implementation of
QoL instruments for the successful management of
patients with rare diseases. Different standardized
generic and disease-specific QoL instruments are
described. Discussion evolves on the unmet need for
developing and validating disease-specific instru-
ments for QoL assessment in thalassemia and how
this would improve research on patient-reported
outcomes in rare diseases. We propose a new vali-
dated disease-specific instrument and its potential
use for QoL assessment in thalassemia.

Key words: Quality of life, rare diseases, thalas-
semia, generic and disease-specific questionnaires.
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HUe MpejJaramMe BaJUAU3UpaH BbIPOCHUK 3a U3-
Jie/iBaHe Ha KayeCTBOTO Ha »KMBOT Ha MaLMEeHTH C
TaJlaCeMHUSL.

K/I1040BM AYyMH: KayecTBO Ha JKMBOT, PEeJKH
60J1eCTH, TajaceMusi, OOIIU M CIelUPUIYHU Bb-
NPOCHUIU

Quality of life (QoL) can be defined as an in-
tegral reflection of a patient’s wellbeing in the
context of an illness, social functioning, daily
activities and family life based on the patient’s
overall perception. It is an important measure
for purposefulness, substantiveness, value and
fulfillness of life. This concept is strongly appli-
cable for patients with chronic diseases. Defin-
ing a robust methodology for the analysis of QoL
assessment and improving outcomes is of great
importance for current medical sciences. QoL
questionnaires impose increasingly as an indis-
pensable measure for evaluating patient’s satis-
faction and the quality of healthcare services [6].

Aim of this paper is to review and analyze
information on the use of generic and specific
QoL questionnaires in patients with rare dis-
eases, as well as to present a new thalassemia-
specific QoL questionnaire.

1. QOL ASSESSMENT WITH GENERIC AND
DISEASE-SPECIFIC INSTRUMENTS

1.1 GENERIC INSTRUMENTS

For QoL assessment two types of instruments can
be used - “generic” and “disease-specific”. QOL
instruments applied into practice need to demon-
strate good psychometric properties. More than
250 types of instruments have been developed.
Pre-determined health concepts are measured by
rating on scales answers to each question.
Several QoL questionnaires and rating
scales are known such as SF-36 (Health Sur-
vey), World Health Organization QoL instru-
ment (WHOQOL), EQ-5D, (HQ) Harvard Pilgrim
Health Care. An appropriate example for a ge-

neric questionnaire, applicable worldwide both
for chronically ill patients and healthy individu-
als is the SF-36 Health Survey and its short ver-
sion SF-12, developed at the RAND Corporation
in the USA.

Good instruments yield results not only
for general health indices but also for profiles
which assess different components of QoL. For
example the instrument SF-36 Health Survey
measures eight different health concepts of
QoL: physical functioning, role limitations due
to physical health problems, bodily pain, gen-
eral pain, vitality, social functioning, role limita-
tion due to emotional problems, mental health
[29]. Main disadvantage of generic instruments
is their inability to yield the benefits from al-
ready implemented health programs thus limit-
ing the identification of possible measures for
improving patient’s satisfaction.

1.2 DISEASE-SPECIFIC INSTRUMENTS

Implementation of disease-specific instruments
in certain patient populations has proven to be
beneficial in terms of effective patient manage-
ment. Therefore it is of crucial importance to
widely use these types of instruments in medi-
cal practice. Aim of this article is to present the
composition and implementation of thalassem-
ia-specific QoL instrument.

“Rare diseases” is an umbrella term, includ-
ing many nosological entities. However, patients
with a certain diagnosis are few. This restricts
gaining awareness on QoL in patients with rare
diseases and dampens scientific research on
the topic as well. Disease-specific instruments
can evaluate treatment-related QoL changes in
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a patient’s life on the basis of repeated meas-
ures [26]. This type of instruments enables all
involved specialists in the decision-making pro-
cess (attending physicians, social workers, psy-
chologists) to take relevant actions on improv-
ing the patient’s well-being. The most widely
used disease-specific QOL instruments in medi-
cal practice are presented in Tables 1 and 2:

Table 1.
Most commonly used disease-specific QoL
instruments in general medical practice.

Abbreviation

CHQ)
CHIP-AE)
Qualeffo-41)

Title

Child Health Questionnaire [10]
Child Health and lliness Profile-Adolescent Edition [10]
Osteoporosis Quality of Life Questionnaire[17]

Kidney Disease Quality of Life [18]
Duke Health Profile [3]

(CH

(

(

(

(

London Handicap Scale [1] (

Quality of Well-Being Scale [21] (QW
Primary Care Assessment Survey [33] (PCA )

(

(

(

(

(

(

(

Adult Asthma Quality of Life Questionnaire [12] AQLQ)
Pediatric Asthma Quality of Life Questionnaires [7] PAQLQ)
MOS-HIV Health Survey [14] MOS-HIV)
Migraine Specific Quality of Life [8] MSQOL)
Migraine Specific Quality of Life Questionnaire [9] MSQ v.2.1)
24-Hour Migraine Quality of Life Questionnaire [13] 24-Hr-MQOLQ)
St. George’s Respiratory Questionnaire — UK Parent SGRQ-UK)
Version [20]

Seattle Angina Questionnaire [24]

Urinary Incontinence-Specific Quality of Life Ques-
tionnaire [32]

(SAQ)
(-Q0L-US)

Table 2.
QoL instruments specific for rare diseases

Title Abbreviation

Idiopathic thrombocytopenic purpura Quality of Life
Questionnaire for children [36]

(ITP-QoL)

Table 2 includes disease-specific QoL in-
struments for patients with rare diseases. Due
to the small number of patients and their ir-
regular distribution worldwide only few QoL
instruments have been developed for small part
of the rare diseases.

1.3 QOL ASSESSMENT
IN PATIENTS WITH RARE DISEASES

Most of the research on QoL in patients with
rare diseases has been conducted using generic
instruments or in combination with disease-
specific ones, which are listed in Table 3.

Table 3.
Generic and disease-specific instruments used for
QOL assessment in patients with rare diseases

Disease/Condition Applied instrument

Takayasu’s arteritis
(Pulseless disease) [11]

SF-36 generic instrument

Hereditary hemorrhagic telangiec-
tasia (HHT)
(Rendu-Osler-Weber disease) [28]

SF-36 generic instrument

Sickle Cell Anemia [25] SF-36 generic instrument

Fabry-Anderson disease [27] EQ-5D generic instrument

Neurofibromatosis type 1 [23] SF-36 generic instrument
Skindex-29 disease-specific instru-

ment

Duchenne muscular dystrophy
[19,22,2]

WHOQOL-100 generic instrument
BDI disease-specific instrument
TACQoL disease-specific instrument
(chronic illnesses) (8—15 years)
TACQoL-CF (15-17 years)

TAAQoL (adults)

Hypercortisolism
(Cushing’s syndrome)

SF-36 generic instrument
Cushing QoL disease-specific
instrument

Haemophilia Quality of life questionnaire [5,4]

(Haemo-QoL)

Acromegaly SF-36 generic instrument

AcroQolL disease-specific instru-

Acromegaly Quality of Life questionnaire [37] (AcroQoL) ment

Atopic Dermatitis Quality of Life questionnaire [39] (QoLIAD) Thalassemia [35,31,34] SF-36 generic instrument
Cystic fibrosis Quality of Life questionnaire [30] (CFQ) EQ-5D generic instrument
Hypercortisolism Quality of Life questionnaire [38] (Cushing QoL) GHQ-12 generic instrument

WHOQOL-100 generic instrument

Table 1 lists several of the most commonly
used disease-specific QOL instruments. They
have been developed for a particular disease
condition. Furthermore, they mustbe translated
and adapted for use in particular country.

Atopic Dermatitis QoLIAD disease-specific instrument

|diopathic thrombocytopenic ITP-QoL disease-specific instru-

purpura ment
Haemophilia HAEMO-QoL disease-specific
instrument
Cystic fibrosis CFQ disease-specific instrument
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For example, studies of QOL in patients with
hemophilia have increased in number only af-
ter the disease-specific instrument HAEMO-
QoL has been developed. All studies conducted
in different countries yielded similar results.
Disease-specific instruments possess greater
potential to capture not only the current condi-
tion but also changes related to lifestyle.

2. QOL INSTRUMENT
IN PATIENTS WITH THALASSEMIA

The development of a new instrument is time-
consuming, usually requires the time-span of
a PhD research. Most researchers use already
existing instruments and adapt them accord-
ingly to the particular study. In that case they
most probably would have to face the question:
“How to choose the right instrument among all
those, which seem to measure the same con-
cept?” “Good instrument” can be constructed
on the basis of a detailed literature review of
the different instruments, known so far. Reli-
able results can be yielded only after the re-
quirement is met for validation, translation
and adaptation of the instrument for use in a
particular country.

Taking into consideration the above-men-
tioned, we faced the challenge to develop own
QoL instrument for patients with thalassemia.
The presented instrument is disease-specific
and the process of its development involved
an interdisciplinary team of specialists. Our
preliminary research indicates that up to this
date no specific QoL instrument for thalassem-
ia exists and even though being a rare disease,
thalassemia is not uncommon in Bulgaria. Be-
cause of treatment specificity and its impor-
tance for the prospective disease evolution pa-
tients are extremely dependent on how their
quality of life is rated. In other words, patients,
who undergo treatment and are motivated to
adhere to it, experience more favorable out-
comes than those who are uninformed and un-
motivated [16].

The Rationale behind developing the new
instrument is based on:

1. Its ability to evaluate QoL components, which
cannot be assessed with current instruments.

2. The new instrument allows improvement in
research (it is simple, easily applicable and
adaptable, sensitive to QoL changes in patient’s
condition) [15].

THE INSTRUMENT
WAS DEVELOPED AT THREE STAGES:

First stage: Primary pilot study including 24
patients (10 males/14 females).

The instrument consisted of 22 questions
in following domains: physical health, mental
health and social wellbeing. Numeric scale was
used to rate the patient’s satisfaction.

RESULTS YIELDED FOLLOWING CONCLUSIONS:
(+)
¢ Good patient compliance;
¢ High correlation coefficient between test-retest
(rxy>0.90), i.e. good external validation;
¢ Good statistical values for internal validation
(Cronbach coefficient > 0.7).
(-)
¢ Questions on physical health had to be
reconstructed (due to different perception
from females and males);
¢ Rating scale was be changed from numeric to
ordinal;
e Second pilot study evaluating the corrected
instrument.

Second stage: The second pilot study com-
prised of 20 patients (8 males/12 females).
The instrument included 20 questions in the
domains of physical health, mental health and
social wellbeing. Patient satisfaction was rated
on a five-item Likert scale:

neither YES,

YES rather YES . rather NO NO
: norNO :

In order to guarantee that patients have
clearly understood the questions and thus
maximizing the accuracy of our results, we
have reformulated some questions after the
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RESULTS FROM THE SECOND STUDY YIELDED
FOLLOWING CONCLUSIONS:

e High correlation coefficient between test-
retest;

e Good internal validation;

e Significant QoL improvement,
strongly adhere to treatment;

e Good utility measure when this type of
instruments is used to evaluate treatment and
social care efficacy.

if patients

Third stage: The final version was developed
after taking into consideration results from
both pilot studies and the input from medical
professionals, public health professionals, psy-
chologists and patients from the Bulgarian Or-
ganization of Patients with Thalassemia.

In the process of developing our instrument
we relied on the experience from already exist-
ing QoL instruments for rare diseases, chronic
illnesses and conditions with negative impact
on physical, emotional and social well-being.
The instrument was fairly well accepted by pa-
tients. Information on their physical and mental
condition was useful for evaluating treatment
efficacy. Our team hopes for an increase in stud-
ies focusing on QoL assessment in thalassemia
which could aid the policy making process of
improving the QoL of the affected individuals.

Figure 1.
Questionnaire (instrument) for quality of life in patients
with thalassemia — structure

Q®uaypa 1. BonpocHuk (uHcmpymeHm) 3a kauecmBo
Ha >kuBom npu nauueHmu ¢ maaacemus

20 3
QUESTIONS > DOMAINS
Physical health
6 items
Thal-QoL
IN PATIENTS _ Mental health
WITH g 7 items
THALASSEMIA
Social
wellbeing
7 items

The instrument is anonymous. However,
monitoring and subsequent follow up of
patients are possible due to the integrated
unique patient identification number. Our
questionnaire comprises of 20 questions,
relevant to three domains- physical health,
mental health and social well-being, which
gather information on:

The health condition of a patient - pain, fa-
tigue and different types of discomfort

e Emotional well-being - subjective feelings,
personal issues, acceptance of administered
therapy.

e Social functioning - daily activities, abilities
to study, employment, leisure time and social
acquaintances.

This instrument is specific for Thalassemia
and gives answers to questions that are
particularly related to the disease and the
resulting problems and conditions.

In conclusion, we can point out that the
instrument (Thal-QoL) is developed following
established procedures for creating parameters
for QoL assessment - such that have been used
for already existing instruments. Interest in as-
sessing QoL among patients with rare diseases
is increasing. Even more authors take into con-
sideration the way patients experience their
own health, psycho-emotional functioning and
every aspect of the received treatment. Balanc-
ing between personal perception on one hand
and external evaluation on the other, regarding
as many as possible health concepts enables
reliable measurement and objective analysis of
QoL of these patients. QoL research studies are
most successful in the context of international
cooperation which is necessary for achieving
meaningful and sustainable impact worldwide.
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in Bulgarian. The detailed abstracts and the
titles of the articles, the names of the authors
and institutions as well as the legends of the
illustrations (figures and tables) are printed in
Bulgarian and English. Bulgarian medicine is
available online at the website of the Academy,
publications section.

The manuscripts should be submitted in
two printed copies, on standard A4 sheets
(21/30 cm), double spaced, 60 characters per
line, and 30 lines per standard page.

The size of each paper should not exceed
10 pages (up to 5 000 words) for original
research articles, 12 pages for reviews (7 500
words), 3 pages for case reports, 2 pages for
short communications, 4 pages for discussions
or correspondence on scientific events on
medical books or chronicles. The references or
illustrations are included in this size (two 9x13
cm figures, photographs, tables or diagrams are
considered as one standard page).

The abstracts are not included in the
size of the paper and should be submitted on
a separate page with 3 to 5 key words at the
end of the abstract. They should reflect the
most essential topics of the article, including
the objectives and hypothesis of the research
work, the procedures, the main findings and the
principal conclusions. The abstracts should not

Cnucanue ,bbarapcka MeguuuHa“, u3jaHue Ha
Bbbarapckara Akagemusa Ha Haykute u U3Ky-
ctBaTa, OTneneHre 3a Hayka, HayyeH njeHTBp
no MeJUIMHA W 3JpaBeona3BaHe, M3/M3a B
YeTUPU KHUKKHU FOAMILIHO. , Bbiarapcka menu-
LMHA" e JoCTBbIIHA OHJIAMH Ha caiita Ha BAHU,
paszes u3faHus.

B Hero ce oTneyaTBaT OpUrMHAJHUA Hay4-
HU CTAaTUH, Ka3YUCTUYHU CbOOIIEHUS, 0630pH,
peleH3Ur U CbOOIeHUsl 3a NMPOBEJEHU WU
NpeACTOALM HAYyYHU KOHTPEeCH, CUMIIO3UYMHU
Y IpyTy MaTepuasy B 06s1acTa Ha KJIMHAYHATA
U pyHJaMeHTasHaTa MeJuuuMHa. CuMcaHUueTo
M3JiM3a Ha aHIVIMMCKU e3UK C MOJPOOHU pe-
3lI0MeTa Ha O'bJITAapCKU U aHIIMMCKU. U3KJito-
YeHUsl ce MPaBAT 3a 0030pPHU CTATHHU MO OCO-
6eHO 3HaYUMH TeMHU. 3arJaBusTa, aBTOPCKUTE
KOJIEKTHBHY, a ChIL0 HAANIMCUTE U O3HAYEHUATA
Ha WIOCTPALUUTE U B TaGJIUIMTE Ce OTIevaT-
BaT U Ha /iBaTa e3MKa.

MaTepuanuTe Tpsi6Ba Jja ce NPeOCTaBAT B
JlBa e/JHAaKBHU eK3eMILJIIpa, HalleyaTaHU Ha NU-
Hienia MallMHa MJM Ha KOMIIOTBP, HA XapTUs
¢dopmat A4 (21 x 30 cM), 60 3Haka Ha 30 pena
IpY JIBOEH UHTEpBaJ Mex/ay pefoBeTe (CTaH-
JlapTHa MallMHONKCHA cTpaHuLa). OcBeH ToBa
MoraT Jia 6'bJaT U3NpaTeHU KaTO MpPUKAYEHU
¢dailyioBe M0 eJIeKTPOHHATA MO1a Ha aJIpECUTE,
IIOCOYEHU TO-/0JTY.

06eMbT Ha MNpejcTaBeHUTe paboOTH He
TpsibBa Aa npeBuIlaBa 10 cTaHJapTHU CTPaHU-
I[4 3a OpUTHHA/IHUTE cTaTuu (Mau 5000 gymu
cropes CTaHJapTa Ha aHIVIOCAKCOHCKUTe W3-
Janus) 12 crpanunu (7 500 agymu) 3a 0630p-
HUTE CTAaTHUM, 3-4 CTPAaHULM 32 Ka3yUCTUYHHU-
Te CbOOIleHUs, 4 cTpaHULM 32 UHOpMALUU
OTHOCHO Hay4YHHU NposiBU B bbirapuda v B uyx-
O1Ha, KaKTO W 32 HAayYHWU AUCKYCUH, 2 CTpa-
HUIM 3a pelleH3UM Ha KHUTU (MoHorpadpuu u
y4e6HHULM). B mocoyeHuss o6eM ce BKJ/IOYBAT
KHUTONMUCHT U BCUYKHU WJIIOCTPALUK U TabJIH-
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exceed one standard typewritten page of 200
words.

The basic structure of the manuscripts
should meet the following requirements:

TITLE PAGE

The title of the article, forename, middle
initials (if any) and family name of each author;
institutional affiliation; name of department(s)
and institutions to which the work should
be attributed, address and fax number of the
corresponding author.

TEXT OF THE ARTICLE

Titles and subtitles should be standardized.

The original research reports should have
the following structure: introduction (states the
aim, summarizer the rationale for the study),
subjects and materials, methods (procedure
and apparatus in sufficient detail, statistical
methods), results, discussion, conclusions
(should be linked with the aims of the study,
but unqualified statements not completely
supported by research data should be avoided).
These requirements are not valid for the other
types of manuscripts. Only officially recognized
abbreviations should be used, all others should
be explained in the text. Units should be used
according to the International System of
Units (S. I. units). Numbers to bibliographical
references should be used according to their
enumeration in the reference list.

ILLUSTRATIONS

Photographs should be presented both in
the text body to indicate their location and in
separate files as saved in jpeg, tif or bitmap
formats.

The figures, diagrams, schemes, photos
should be submitted in a separate file with:
consecutive number (in Arabic figures); titles
of the article and name of the first author. The
explanatory text accompanying the figures
should be presented along with the respective
number of the figure in the main text body with
space left for insertion of the figure.

1[4. B chius He ce BKJIIOYBAT pe3loMeTaTa Ha
O'bJITAPCKUA U aHIJIMUCKU, YUUTO 06eM TpsibBa
Jila 6bae okosio 200 gymu 3a Besiko (25-30 ma-
IIMHOMUCHU peia).

Pe3oMeTaTa ce NpeACTaBAT Ha OTAEJHU
ctpanuiu.Te TpsAOBa Jja OTpPa3siBaT KOHKPETHO
paboTHaTa XHIIOTe3a U LieJiTa Ha pa3paboTKa-
Ta, U3MOJI3BAHUTE METOJH, Hal-BaXKHUTE pe-
3yJITAaTH U 3aK/J04eHus. KitodoBuTte aymu (10
5), cbobpaszenu c ,Medline”, Tpsi6bBa fa ce noco-
YaT B Kpas Ha BCAKO pe3loMe.

CTpyKTypaTa Ha CTaTUHTe Tpsi6Ba Zja OTTo-
Baps Ha CJIeJHUTE U3UCKBAHHUSI:

TUTYJIHA CTPAHULIA

a) 3aryiaBue, MMeHa Ha aBTOpUTe (COGCTBEHO UMe
v pamuins), Ha3BaHWEe HA Hay4YyHAaTa OpraHu-
3allMg WM JIedeOHOTO 3aBe/ieHHe, B KOeTO Te
pa6oTart. [Ipy moBeve OT €IHO 3aBeJileHHE UMe-
HaTa Ha ChIUIUTE U Ha CbOTBETHUTE aBTOPHU Ce
MapKUpaT C HUPPU WU 3BE3TUUKY;

6) CbIIUTE JAHHU HA aHTJIMHCKU €3UK Ce U3IMUC-
BaT M0/, 6'bJIFAPCKUS TEKCT.

3abeJsiexkKa: IPU CTAaTUU OT YYXK/U aBTOPU
OBJrapCKUAT TEKCT CJe/iBa aHIInickus. Toyu-
HUAT NPEBOJ, OT aHIVIMWCKU Ha O'bJITAapCKU ce
ocurypsBa oT pefakuusaTa. ToBa ce oTHacs U 3a
OCTaHaJIUTe TEKCTOBE, BKJIIOYHUTEJIHO pe3roMe-
TaTa Ha O6'bJIFAPCKU.

OCHOBEH TEKCT HA CTATHATA

3araBusATA U MTOZ3aIJIaBUsITA Cie/iBa J]a 6'bJaT
yeJJHaKBeHU U Pa3JIUIUMH.

OpUrMHa/JIHUTE CTAaTHUH 33bDKUTETHO
TpsIGBA Aa MMAT CjeJHaTa CTPYKTypa: YBOZ,
MaTepuaJ] U METOJU, COGCTBEHH pPe3yJsITaTH,
006CBX/jaHe, 3aKJI0YEHHE UJIH U3BO/I.

MeToaukuTe ciejiBa Jja 6'bJaT NOAPOOHO
ONHKCAaHU (BKJIOYUTENHO BUABT U dupMaTa
NPOU3BOAMUTE/ HAa H3IMOJI3BAHUTE PEAKTUBU
vnanapaTtypa). CbIIOTO ce OTHACAd U 3a CTATHUC-
THUYECKHUTE METO/IH.

Te3u u3nckBaHUS He BaXKaT 32 0630pUTe U
JIpyTUTe BUA0Be My6uKaiuu. B Tekcra ce mo-
MycKaT caMo 0QUIUATHO MPUETUTE MEXyHa-
POAHU CBKpallleHH!s; IPYU U3TM0JI3BaHe Ha JIpy-
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REFERENCES

The references should be presented on a
separate page at the end of the manuscript. It
is recommended that the number of references
should not

Exceed 20 titles for the original articles and
40 titles for the reviews; 70 % of them should be
published in the last 5 years. References should
be listed in alphabetical order, English first,
followed by the Bulgarian ones in the respective
alphabetic order. The number of the reference
should be followed by the family name of the
first author and then his/her initials, names of
the second and other authors should start with
the initials followed by the family names. The
full title of the cited article should be written,
followed by the name of the journal where it
has been published (or its generally accepted
abbreviation), volume, year, issue, first and last
page. Chapters of books should be cited in the
same way, the full name off the chapter first,
followed by“In:“ full title of the book, editors,
publisher, town, year, first and final page
number of the cited chapter.

EXAMPLES:

Reference to a journal article:

1. McLachan, S., M. F. Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? ]. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

Reference to a book chapter:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

SUBMISSION OF MANUSCRIPTS

The original and one copy of the complete
manuscript are submitted together with a
covering letter granting the consent of all
authors for the publication of the article as well
as a statement that it has not been published
previously elsewhere and signed by the first
author. The procedure should be complemented
via electronic submission. Manuscripts of

' CbKpAlll€eHUA Te TpH6Ba Aa 6'b£[aT HN3PHUYIHO
MOCOYEeHU B TeKCTa. 3a MEpHHUTEe eAWHHULHU €
3aAb/KUTE/IHA MEeXXAYHapoJHAaTa CUCTEMaA SL.
]_[I/ITaTI/ITe BBT-pe€ B TEKCTA € NIPENOPBIUTEIHO
Aa 6'I),ZLaT 0TOeIA3BaHU CaMo C HOMepaTa UM B
KHHUT'OIIHCa.

WJIIOCTPAIIMHM U TABJIMIIU

CuumkuTe - ocBeH B Word, 3a ga ce 3Hae
MeCTOIOJIOKEHUETO UM, CJie/iBa Aa 6’baaT npe-
JI0OCTaBeHHU U KaTo OTJAeJIHU pailyioBe BbB $op-
Mar jpg, tif uau bitmap.

WUnroctpauuute KbM TekcTa (durypwu,
rpapuky, JUuarpamMmu, CXeMH U Jip. Y4epHO-6eu
KONHUSA C He0OX0UMHUSA JOOBbpP KOHTPACT U Ka-
4eCTBO) Ce MpPeACTaBAT Ha OT[eJIHU JINCTOBE
(6e3 00siCHUTEJIEH TEKCT), B OpUTHMHAJ U JBe
KOTIHM{ 32 BCSIKA OT TAX. TEeKCT'BT KbM QUTypHUTe
CbC CbOTBETHATa UM HOMepauusa (Ha 6biarap-
CKU U Ha aHIVIMMCKHU e3UK) ce 0TOesIsI3Ba BbTpe
B OCHOBHOTO TEeKCTYyaJIHO TsJIO Ha CTaTUATa
10/, CbOTBETHUSI HOMEpP Ha MSCTOTO, KbJETO
TpsAO6Ba Jia ce pa3MoJIOXKU NPU NpeJneyaTHATa
noaroroBka.TabsiMnyTe ce NpeACTaBAT C FOTO-
BO HAIMMCaHU OOSICHUTEJHU TEKCTOBE Ha O'bJI-
rapCcK4 M Ha aHIJIMKMCKH, KOUTO Ca pa3noJioxe-
HU Ha/| TSIX; HOMepauusaTa UM e oTZesHa (CbLio
C apabcku uudpu).

MN3110/13BAHA JIUTEPATYPA:

KHuronucbT ce mpejcTtaBss Ha OTZeEJIEH JIKCT.
BposT Ha UMTHpaHWUTE WU3TOYHUIM € Mperno-
PBUMTENHO /2 He HaaxBbpJsA 20 (3a 063opu-
Te 10 40), kato 70 % oT TAX Aa 6bAAT OT MO-
cnepaHute 5 rogunu. [logpexxjaHeTo cTaBa Mo
a3by4eH pen (I’bpPBO Ha JIATHHMUIA, MOCIE HA
KUPUJIMIA), KAaTO CjeJ, TOpeAHUs HOMeEp ce
oT6es1s13Ba GaMUJIHOTO MMe Ha I'bPBUs aBTODP,
c/lefi TOBAa UHULMAJIMTE MY; BCHUKHA OCTaHAJIH
aBTOPH Ce MMOCOYBAT C WUHUIUAJIUTE, TMOCIE]-
BaHU OT $aMUJIHOTO UMe (B o6paTeH pen) A0
TPeTHUs aBTOP, MOCJIeIBAHU OT ChKpalllleH e-
toet Al. CiiesiBa 111/10TO 3arJiaBMe Ha LUTHpa-
HaTa CTaTHs, CJieJ| Hero Ha3BaHUEeTO Ha CIHrca-
HUEeTO (MJIK OOLIONPUETOTO My ChKpallleHHe),
TOM, F'O/INHA, 6POY HAa KHMKKATA, Ha4a/IHATa U
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articles accepted for publication will not be
returned to the authors.

PEER-REVIEW PROCESS

Following the international standards in
the field, the Editorial board has adopted
double-blind peer-review policy assigned
to independent referees. The authors are
encouraged to submit the names of three
potential referees for editorial consideration
Following acceptance for publication
the authors are charged 5 euros per page for
language editing and corrections.
Ethical regulations: reports
experiments on human subjects should
specify whether the procedures were
conducted in accordance with the ethical
norms if the responsible committee on Human
experimentation (local or regional) and/
or with the Helsinki Declaration, as revised
in 2000. Respective guidelines for animal
experimentation should be considered.

with

ADDRESS FOR SENDING OF MANUSCRIPTS
AND OTHER EDITORIAL CORRESPONDENCE

Prof. Dr Philip Kumanov, Editor-in-chief
University Hospital for Endicrinology
1431 Sofia, Zdrave str. 2,

And the next electronic addresses:
phkumanov@lycos.com

With copy for the scientific secretary -
Assoc. Prof. Drozdstoj Stoyanov:
stojanovpisevski@gmail.com

KpaliHaTa cTpaHuua. [1aBu (pa3zgenv) oT KHU-
I Ce M3IMHCBAT MO aHAJOTWUYeH HAuWH, KaTo
cJle/l aBTOpa W 3aIjlaBUeTO Ha IJaBaTa (pas-
Jejia) ce oT6GessA3BaT M'bJIHOTO 3arjlaBUe Ha
KHUTaTa, MMeHaTa Ha peJlakTopuTe (B CKOOH),
W3/]aTeJICTBOTO, TPAA’bT U IoJJUHATA HA U3/a-
BaHe, HAYa/IHATa ¥ KpaiiHaTa CTpaHHUIA.

[ITPUMEPH:

CtaTus OT cnMcaHue:

1. McLachlan, S., M. F.Prumel, B. Rapoport. Cell
Mediated or Humoral Immunity in Graves’
Ophthalmopathy? J. Clin. Endocrinol. Metab.,
78,1994, 5,1070-1074.

[naBa (pasjgen) OoT KHUra:

2. Delange, F. Endemic Cretenism. In: The Thyroid
(Eds. L. Braveman and R. Utiger). Lippincott Co,
Philadelphia, 1991, 942-955.

AJZIPEC 3A KOPECIIOHJAEHIIUSI C ABTOPUTE

To¥ ce naBa B Kpasi Ha BCSIKA CTATUSA U ChAbprKa
BCUYKHU HEOOXOUMU JIaHHU (BKJI. eJIeKTPOHHA
noiia) Ha O'bJITApCKU €3UK 3a eJUH OT aBTOPH-
Te, KOUTO OTToBaps 3a KOPECIOHAEHIUATA.

Bcuuku pbkonucu Tpsi6Ba Jja ce U3mpauaT
C IPU/IPY>KUTETHO MU CMO, TTOJMNHUCAHU OT aBTO-
pUTE, C KOETO MOTBBPXKAABAT CHIJIACUETO CU
3a oTmnevyaTBaHe B CII. ,bbarapcka MmeaunuHa“
B nucMoTo Tpsi6Ba ja 6'b/e 0TOESI3aHO, Ye Ma-
TepUaI'bT He € 6UJT OTIIeYaTBaH B JIPyryd Hay4-
HU CMIMCAHUSA Y HAC U B 4y»KOMHA. PbKONUCH He
ce BpbIIAT.

IIPOLIEAYPA 11O PEIIEH3HUPAHE:

C orsies ca3BaHe Ha MeX/yHApOJHHUTE CTaH-
JlapTH, peAaKIMOHHATA KoJIeTus e Tpuesa
npoueaypa Mo ‘ABOMHO cjsna’ peleH3us OT
He3aBUCMMHO pedepeHTH. Ha aBTOpUTE Ce
npeJoCTaBsl Bb3MOXKHOCTA /ia MPEAJIONKAT Ha
BHHMaHHUETO Ha peIaKI[UOHHUS eKUIl TPU UMe-
Ha Ha CNelUaJIMCTH B TAIXHAaTa 06J1aCT KaTo I0-
TEHIIMAJIHU PelleH3EeHTH.

Creq, MOJIOXKUTENTHA peLleH3ust U ofo0pe-
HUe Ha peJIKoJIeTusiTa, aBTOPUTE Ha CTaTUsTa
J'bJDKAT 3amiaiiade B pasmep Ha 10 JiB. 3a Bcs-
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Ka CTaHJAAapPTHA MAllKWMHOIIMCHA CTPAaHHUIa, C Or-
JieJ Ha [MOKPpHBAHE PA3HOCKUTE I10 aHIJIMKCKaA
€3MKOBa peJdaKIhud Ha TEKCTa U KOPEKTYPH.

ETUYECKHU ChbOBPAYKEHUA

Bcuuku TpyzoBe, KOUTO OTpa3siBaT eKCIepu-
MEHTH C X0pa cJe/iBa Jja 0'bJaT CboOpa3eHu ¢
eTUYeCKUTe HOPMHU U peryJalyu, BbBeJeHHU OT
CbOTBETHUSI MeCTHA WJIM peruoHa/IHa Hay4yHa
KoMmucus u/unu c Jleknapanusara ot Xea3uH-
Ky, peBusud ot 2000r. EkcriepuMeHTUTE C XKU-
BOTHM CJie/iBa Jla O'bJAT ChII0 TaKa CboOpase-
HU CbC CbOTBETHUTE HOPMU U NIPaBUJIa.

BCHYKH MATEPHAJIH 3A CITUCAHHETO
CE U3IPALIAT HA IOCOYEHHMSA AZIPEC:

[Ipod. a-p Punvn KymaHoB, AMH, I/TaBEH peJIaKToD,
1431 Codus, ya. 3apase 2, YCEAJIE

WJIK Ha CJIe/IHUS eJIEKTPOHEH aJipec:
phkumanov@lycos.com

C Komue 10 HAy4YHUS CEKpeTap —
Jlou. I-p po3actoit CTOSHOB:
stojanovpisevski@gmail.com
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