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Abstract: In this paper we present our results from a study designed in order
to establish and standardize a diagnostic algorithm for acute myeloid leukaemia (AML)
in the Republic of Macedonia. A total of 146 consecutive adult patients (> 15 years)
were enrolled in the study. First, we determined the correct lineage assignment of the
blast cells and evaluated the incidence of the favourable PML/RARa, AMLI/ETO,
CBFB/MYHI11 genetic markers among the AML cases. Additionally, the obtained results
were correlated with patients’ age, comorbidities, and performance status, and each
single AML patient was stratified to effective treatment strategy.

Our results showed that morphology and cytochemistry established a lineage in
132 (89.1%) of the patients, but not in 16 cases that presented as acute leukaemia, of
which 7 were assigned as myeloid, and in two a non-haematopoietic malignancy was
indicated with immunophenotyping. Mulitparameter flow cytometry immunophenotyping
also changed the assigned lineage based on morphology and cytochemistry in 5 (3.3%)
of the patients from lymphoid to myeloid and improved diagnosis in 21 (14.1%) cases.

By using a reverse transcriptase-polymerase chain reaction (RT-PCR) essay 28
(23.1%) patients were classified in the prognostically favourable AML genetic group; 8
patients expressed the fusion transcript PML/RARa, 5 AML1/ETO and 15 CBF/MYHI11.

Moreover, analyses of the age, performance status and comorbidities further
stratified an additional 12.5% of the patients to a different risk-adapted therapy.
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The applied minimal screening-analysis-based diagnostic algorithm enabled
improved and more precise diagnosis and clinical stratification in 37.2 % of AML
patients from our study group.

Key words: AML, prognosis, diagnostic algorithm, genetic markers, flow citometry.

Introduction

Acute myeloid leukaemia (AML) is one of the most common types of
leukaemia in adults which encompasses a family of haematologically malig-
nancies that can be categorized according to their cytogenetic and associated
genetic abnormalities (Lichtman 2010).

The latest World Health Organization (WHO) classification of acute
leukaemia incorporates and interrelates morphology, cytogenetics, molecular
genetics and immunologic markers and pays major attention on the importance
of genetic events in the classification, prognosis and therapy of the AMLs. Its
prognostic relevance is most clearly demonstrated in the AMLs characterized by
recurrent chromosome translocation: t(15,17), t(8,21) and inv(16)/t(16,16)
which generally has a favorable prognosis when treated with appropriate thera-
peutic agents. All other genetic events identified among AMLs had strong prog-
nostic meaning but did not influence the therapeutic decision (Swerdlow 2008).
Modern therapeutic concepts of AML are based on individual risk stratification
at diagnosis and during follow-up.

The diagnosis of the diverse subtypes of AML is a major challenge for
modern haematology. The routine diagnostic setting is complex and consists of
classic cytogenetics, molecular cytogenetics, molecular genetics and immuno-
phenotyping by multi-parameter flow cytometry (Déhner 2010). The ultimate
test of any disease diagnostic algorithm approach for AML, which guides the
diagnostic procedure from basic to more specific methods, is its usefulness in
guiding the selection of effective treatment strategies. (Haferlach 2007, Lowen-
berg 2008b). Algorithms that provide a basis for risk-adapted therapeutic choi-
ces may include immunological markers, cytogenetic factors, molecular mar-
kers as well as clinical parameters (e.g. age, attainment of an early or late com-
plete remission) and haematological determinants (e.g. secondary AML, white
blood cell count at diagnosis).

The more carefully AML is studied, the clearer it becomes that there is
considerable heterogeneity among cases with respect to morphology, immuno-
logical phenotype, associated cytogenetic and molecular abnormalities and, more
recently, patterns of gene expression (Lowenberg 2008a).

The diagnostic process is becoming more demanding with respect to
experience, time and costs due to the expansion of diagnostic methods and ana-
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lysis. There are numerous overlaps between different diagnostic methods. These
can be used for an optimal pathways in the complex diagnostic proceedings and
for validation of the results of single methods, which can be summarized in
diagnostic algorithms.

In order to improve and simplify the diagnosis and management of AML
patients who are diagnosed and treated at the University Haematology Clinic, —
Skopje, we conducted a prospective study to establish and standardize a diag-
nostic algorithm based on minimal screening tests which will facilitate risk-
adapted therapy for each single AML patient. The aims of our study were: first,
to establish the correct lineage assignment of the blast cells, second, to evaluate
the incidence of the favourable genetic markers PML/RARa, AML1/ETO and
CBFB/MYHI11 among the AML cases, then to correlate the obtained results with
the patient’s age, comorbidities, and performance status as well as consecutively
to select the effective treatment strategy for each single acute leukaemia patient.

Material and methods

Patients and samples

A total of 146 adult (> 15 years) patients (from 148initially tested) with
acute leukaemia who were consecutively admitted to the Hematology Clinic,
Skopje, from January 2009 to January 2012 were enrolled in this study. The
median age of the patients (81 men, 67 women) was 49 + 18.66 years (range
14-82), and most of the patients, 71 (48.6%), were between 51 and 76 years
old. The diagnosis was made by standard morphological examination and cyto-
chemical analyses of bone marrow smears according to the criteria established
by the FAB Cooperative Study Group (Bennet 1976) and confirmed by immu-
nophenotyping of bone marrow aspirates and/or peripheral blood samples fol-
lowing the criteria of the European Group for the Immunological Classification
of Leukaemia (EGIL) (Bain 2002, Bene 1995). The exact lineage assignment of
the blast cells was guided to implementation of specific molecular analyses in
AML cases. They were all tested for the presence of the fusion transcript of the
mayor recurrent cytogenetic abnormalities in AML (PML/RARa, AMLI1/ETO,
CBFB/MYHI11) by RT-PCR, according to standard procedures (Gabert 2003)
and further stratified in the adequate genetic AML entities. The samples contai-
ned more than 20% of blast cells (most had more than 50%).

Morphology and Cytochemical analysis

The morphology and cytochemical analyses were made by microscopic
examination of > 200 nonerythroid cells on air-dried bone marrow smears
stained by May Gruenwald Giemza and for MPO, non-specific esterase (NSE)
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and periodic acid-Schiff (PAS) according to the manufacturers’ guidelines
(Bennet 1976, Dohner 2010, Panovska-Stavridis 2008).

Immunophenotyping

The muliparameter flow cytometry (MPF) was performed at the Uni-
versity Hematology Clinic, Skopje by using a BD FAXCANTO II analyser, on
lysed whole blood and/or bone marrow samples, as previously described. Briefly,
cell suspensions were stained for simultaneous detection of cytoplasmic/nuclear
and membrane antigens with multiple panels of three monoclonal antibodies
(McAb) labelled with fluorescein (FITC), phycoerythrin (PE) and allophyco-
cyanin (APC) as third colour (Panovska-Stavridis 2008). The slightly modified
panel of monoclonal antibodies (McAb) against myeloid- and lymphoid-asso-
ciated antigens as suggested by the EGIL was utilized (Bain 2002, Panovska-
Stavridis 2008). The antibodies and their manufacturers are listed in Table 1.

Acquired data were analyzed with BD FACS Diva™ software version
6.0 by using CD45 gating strategy. All cases were first screened by the primary
MCcAD panel and, if necessary, further characterized by the McAb of the second-
dary panel (Bain 2002).

Antigen expression was considered positive if 20% or more blast cells
reacted with a particular antibody, excluding reactivity of blasts cells with MPO.
It was considered positive if 10% or more of mononuclear cells were MPO
positive (Bain 2002, Déhner 2010).

Tablel
Panel of monoclonal antibodies for diagnosis of acute leukemias
B-lineage T-lineage Myeloid markers Non-lineage
restricted
CD19, CD117,CD13, TdT, CD34,
First line cyt CD79b, CD2, CD7, CD33,CD14, HLA-DR,
cyt CD22 cyt CD3 CD15, anti-MPO, CD56
anti-lysosyme
Smlg CDla, mCD3', CD41, CD61,
Second (kappa/lambda)**, | CD4, CDS, CDS, CD42, CD71 CD38
line cytigM?, CD138 antiTCRo/B, Anti-glycophorin A
antiTCRy/d#xx

cyt — cytoplasmic; 2.m — membrane; *MPO — myloperoxidase; ** Smlg — surface
immunoglobulin; *** TCR — T cell receptor
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Molecular Analysis

Mononuclear cell preparation, RNA isolation, and cDNA synthesis were
performed according to standard procedures. Aliquots of 5 pL. of cDNA (100 ng
RNA equivalent) were used for Real-time Quantitative polymerase chain reaction
(RQ-PCR) with primers and dual-labeled probes as described by Gabert et al.
The RQ-PCR reaction was performed in a 25 pl reaction volume using 12.5 pl
(1x) Master Mix (Applied Biosystems), 300 nM primers and 200nM probes on
a M x 3005P™ QPCR System (Stratagene) under the following conditions:
95°C for 10 min, followed by 50 cycles of 95°C for 15 s, 50°C for Imin. In order
to correct variations in RNA quality and quantity and to calculate the sensitivity
of each measurement, a control gene (CG) transcript was amplified in parallel to
the fusion gene (FG) transcript. Since ABL (Abelson) gene transcript expres-
sion did not differ significantly between normal and leukemic samples, ABL
was used as a control gene in this study (24). Positions and nucleotide sequen-
ces of the primers and probe are shown in Table 2.

Table 2
Sequences and positions of the RT-PCR primers and probes
Primer/probe
Transcript EAC code® | localization, Sequence
5'-'3” position (size)
ENF701 AMLI, 1005-1026 (22) 5'-CAC CTA CCA CAG AGC CAT CAA A-3'
AMLL/ETO ENR761 | ETO,318-297 (22) 5-ATC CAC AGG TGA GTC TGG CAT T-3'
FAM 5'-AAC CTC GAA ATC GTA CTG AGA AGC
ENP747 AMLI, 1049-295 (30) ACT CCA-3' TAMRA
ENF905 PML, 1198-1216 (19) 5'-CCG ATG GCT TCG ACG AGT T-3'
ENF906 PML, 1642-1660 (19) 5'-ACC TGG ATG GAC CGC CTA G-3'
PML/RARa | ENF903 | PML, 1690-1708 (19) 5TCT TCC TGC CCA ACA GCA A-3'
ENR962 RARA, 485465 (21) 5-GCT TGT AGA TGC GGG GTA GAG-3'
FAM 5-AGT GCC CAG CCC TCC CTC GC-3'
ENR942 RARA, 439458 (20) TAMRA
ENF803 CBFB, 389410 (22) 5'-CAT TAG CAC AAC AGG CCT TTG A-3'
ENR862 MYHI1, 1952-1936 (17) | 5-AGG GCC CGC TTG GAC TT-3'
CBFB/MYHI11 ENRS863 MYHI1, 1237-1217 (21) 5'-CCT CGT TAA GCA TCC CTG TGA-3'
ENRS865 MYHI1, 1038-1016 (23) 5-CTC TTT CTC CAG CGT CTG CTT AT-3'
FAM 5'-TCG CGT GTC CTT CTC CGA GCC T-3'
ENPrg43 CBFB, 434-413 (22) TAMRA
ENF1003 ABL, 372402 (31) 5-TGGAGATAACACTCTAAGCATAACTAAAGGT-3'
ABL ENF1063 ABL, 495-515 (21) 5'-GATGTAGTTGCTTGGGACCCA-3'
FAM 5-CCA TTT TTG GTT TGG GCT TCA CAC
ENF1043 ABL, 467494 (28) CAT T—3' TAMRA

*ENF = forward primer, ENR = reverse primer, ENP = TagMan probe
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Statistical analysis

Statistical analyses were performed by using the statistical analyses
software SPSS 18.0. The level of probability for obtaining the null hypothesis,
in accordance with the international conventions for bio-medical sciences, was
0.05 or 0.01 (Armitage 2002).

Results

In a period of two years, between January 2009 and January 2012, 146
cases of acute leukaemia were diagnosed (out of 148 initially tested) at the Uni-
versity Hematology Clinic, Skopje. Cyto-morphological analyses showed that
the average rate of the blast cells in the differential blood counts and in the bone
marrow was 54.6% (3-99.0%) and 73.5% (20-98.0%) respectively. Morpho-
logy and cytochemistry established myeloid lineage in 109 (73.6%) cases and
lymphoid differentiation in 23 (15.5%) cases, but did not establish lineage
involvement in 16 (10.8%) cases. Basic morphological and cytochemical analy-
ses established the lineage assignment of the blasts cells in 132 (89.1%) patients.

Statistical analyses showed that there is a statistically significant corre-
lation between the AML and MPO positivity (X* with Yates’s correction =
16.628 p < 0.01). According to the cross-reaction ratio, MPO positivity presents
a statistically significant risk which improves the chance of AML diagnosis by
39 times (OR = 392.1603 (4.177 < OR < 305.9796, CI 95%)). Also, a statisti-
cally significant correlation was noted between the PAS positivity and ALL (X
with Yates’s correction = 5.514 p <0.01).

Immunophenotyping of the cases in which lineage could not be assign-
ned based on morphology and cytochemistry established myeloid lineage in 7
patients (AML-MO) and in two cases the immunophenotype of the malignant cells
(CD45-/CD56+/CD9+) indicated a neuroectodermal origin of the malignant
cells (Bain et al., 2002). Immunological analyses changed the assigned lineage
based on morphology and cytochemistry in 5 (3.3%) of the patients from lym-
phoid to myeloid. The results of our study showed that routine immunophenol-
typing improved diagnosis in 21 (14.1%) cases.

Consequently, 121 (82.8%) cases were classified as AML. The correla-
tion between the antigen expressions and FAB morphology of AML cases is
presented at Table 3.
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Multivariate Cox-proportional regression analyses showed that in 89.7%
of AML cases lineage assignment is defined by the following five markers: CD13,
CD33, CD117, HLA-DR and anti-MPO.

Moreover, molecular analyses of AML cases classified 28 (23.1%) of
the patients in the adequate prognostic favourable AML genetic entities. Eight
patients expressed the PML/RARa fusion oncogene and were diagnosed as acute
promyelocitic leukaemia (APL)/AML-M3. RT-PCR analysis also detected mole-
cular abnormalities in the Core binding factor (CBF) in 20 AML patients; the
presence of the AML/ETO!1 fusion gene was confirmed in 5 patients and
CBFB/MYHI11 in 15 patients.

Evaluation of the distributions of the patients from our study group in
the different grades of the Eastern Cooperative Oncology Group (EKOG)
performance status scale (Oken 1982) is presented in Fig. 1.
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Figure 1 — Distribution of patients according to grades of EKOG performance status

Fifteen (12.5%) patients from our study group had an EKOG perfor-
mance status higher than 2, but only 4 of those patients were younger than 60
years of age. Analyses of the incidence of serious comorbidities in our study
group showed that 9 (8.2%) patients had serious comorbidities which limited
the application of intensive chemotherapy in their treatment (Sorror 2001).
Seven of them were older than 60 years.

Furthermore, all the obtained results were correlated and a consecutively
effective treatment strategy for each single acute leukaemia patient was selected.

Discussion

A basis for every therapeutic decision in AML cases should be provided
by a multimodal diagnostic approach. The optimal therapeutic conditions are
based on exact classification and prognosis of the AML subtype at diagnosis
and on delineation of sensitive markers for MRD studies during the complete
haematological remission. MRD methods have many potential applications in
the clinical management of patients with acute leukaemia. Today, a multimodal
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diagnostic approach which combines different diagnostic techniques is needed
to meet these requirements (Haferlach 2007, Lichtman 2010).

Our diagnostic algorithm for AML (shown in Fig. 2) starts with basic
cytomorphology and cytochemistry analyses that established the lineage assign-
ment of the blasts cells of 132 (89.1%) patients in our study group. These
methods should always be performed in combination because they allow rapid
classification of acute leukaemia and further enable the choice of the antibody
panel for flow cytometric analyses. Routine immunophenotyping further impro-
ved the diagnosis in 21 (14.1%) more cases. In case cytomorphology and immu-
nological characteristics give indices of characteristic aberrations of the FAB
subtypes M3/M3v for t(15;17)/PML/RARa, RT-PCR analyses, rearrangement
should be promptly applied (Grimwade 2002, Wang 2008).

MORPHOLOGY + CYTOCHEMISTRY

A 4
Immunophenotyping by using the primary panel of monoclonal antibodies

v

AML

v

Immunophenotyping by using the secondary panel of monoclonal antibodies

v
RT-PCR analyses for PML/RARa

PMIL/RARa + PML/RARa
APL neg

RT-PCR analyses for
AMLI1/ETO & CBF/MYH11

v v

AGE, PERFORMANCE STATUS, COMORBIDITIES |

v

ADECVATE CLINICAL STRATIFICATION AND INDIVIDUAL TERAPEUTICAL APPROACH FOR
EACH NEWLY DIAGNOSED PATIENT WITH AML

Figure 2 — Diagnostic algorithm and algorithm for risk-adapted therapy in AML patients
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Literature data also suggests this analysis that should be initiated as
soon as possible if even only clinical symptoms indicate a suspicion of APL
(Schoch 2002). However, our experience showed that initial clinical features,
morphology, cytochemistry and immunophenotype do not always correlate with
AML-M3 diagnosis and therefore in our algorithm we recommended all AML
cases to be tested by RT-PCR for the fusion oncogene PML/RARa. The RT-
PCR method is the most sensitive and rapid technique for the detection of this
oncogene and provides an optimal basis for MRD analyses (Wang 2008).

Further we suggest all AML cases which are PML/RARa negative be
tested for the presence of the reciprocal fusions genes that describe CBF-AML,
AMLI1/ETO and CBFB/MYHI1. These oncogenes present molecular markers
of the two most prevalent cytogenetic subtypes of adult primary or de novo
AML. Detection of these genetic abnormalities in adult patients with primary
AML is a favourable independent prognostic indicator for the achievement of
cure after intensive chemotherapy or bone marrow transplantation (BMT), and
may serve as a paradigm of the risk-adapted treatment in AML (Ddhner 2010,
Marcucci 2000). In almost all studies of adult primary AML, the highest CR
rate (approximately 90%) and the longest disease-free survival (DFS) at 5 years
(approximately 50%) have been associated with CBF-AML cases. The progno-
stic impact of the CBF gene rearrangements appears equally significant in the
setting of chemotherapy or stem cell transplant (SCT) of AML patients in first
CR. However, the iatrogenic morbidity and mortality of BMT suggest that pati-
ents with CBF AML should not receive this therapeutic modality as initial treat-
ment. The collective analysis of all data regarding the implementation of all
BMT in AML treatment suggests that although allogeneic SCT and autologous
SCT may have a potential role in the initial management of AML other than
CBF AML, the treatment-related morbidity and mortality of SCT represent a
therapeutic limitation for treatment of CBF-AML patients. Considering the high
probability of cure that these patients can achieve with intensive chemotherapy,
it is reasonable to spare them the toxicity of SCT as consolidation in a first
complete remission (Lowenberg 2008a, Koreth 2009, Marcucci 2000, Marcucci
2001 & Perea 2006).

Although standard cytogenetic analysis is currently the most common
method for identifying the cytogenetic abnormalities t(8;21)(q22;q22) and inv
(16)(p13g22) or t(16;16)(p13;q22) that define CBF-AML patients, we decided
to test all patients for the presence of the CBF fusion genes by using RT-PCR
essay. Despite the recent improvements in the cytogenetic methodology and the
use of complementary techniques such as fluorescence in situ hybridization and
comparative genomic hybridization to increase the rate of successful karyoty-
ping, the possibility that subtle structural chromosomal aberrations are missed
still remains (Marcucci 2000). In t(8;21)(q22;922) or inv(16)(p13q22), failure to

Contributions, Sec. Biol. Med. Sci., XXXIII/1 (2012), 93-106



Minimal screening analysis based algorithm... 103

detect submicroscopic (cryptic) rearrangements of the involved genes leads to
false-negative results that may ultimately impact the correct stratification of this
patient population in prognostic and risk-adapted therapy groups. On the other
hand, sensitive molecular methodologies such as RT-PCR have been widely
successfully used to detect cryptic CBF abnormalities in diagnostic samples of
AML patients with karyotypes that are otherwise negative for t(8;21)(q22;q22)
or inv(16)(p13g22). The authors of these studies concluded that all primary
AML should be routinely tested for the presence of the CBF fusion genes by
molecular screening to improve genomic stratification of AML patients in risk-
related treatment groups (Marcucci 2000).

Therefore we chose to utilize in our algorithm the molecular analyses
that additionally improved the exact classification of 28 (23.1%) of our cases in
the specific AML genetic entities and made a specific therapeutic approach ava-
ilable for those the AML patients.

The applied multimodal diagnostic approach consisting of a minimal
number of cytomorphological, cytochemistry, immunological and molecular
analyses enabled an improved and more precise diagnosis and clinical stra-
tification in 37.2% acute lacukemia patients in our study.

Moreover, when we correlate those results with the results obtained
from the analyses of the EKOG performance status and the incidence of serious
comborbidities in our study group, an additional 12.5% of the patients were
stratified to a different risk-adapted therapy.

Our initial results are consistent with literature data and indicate that
our applied multimodal diagnostic approach improved the diagnosis of the spe-
cific genetic entities of AML in which a specific treatment approach is indicated
and allows individual clinical stratification in treatment protocols of the patients.
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Pesume

NNPUKA3 HA ITIPUMEHATA HA AJITOPUTAM BA3BUPAH
HA MUHUMAUIEH BPOJ IMJATHOCTNYKU AHAJIN3U
BO TMJATHOCTHUKA N KIMHUYKA CTPATUOUKAIINIA
HA AKYTHUTE MUEJOMNIHMU JIEYKEMHWHU (AMJI):
HNCKYCTBA O1 EAJEH IEHTAP

IManoscka-Craspuanc U., Tpajkosa C., UBanoscku M.,
Xanu-Ilenosa JI., lykoscknu /1., [lonoBa-Cumjanoscka M., Yepecka JI.

Yuueepsuitieiticka knunuxa 3a xemaitionozuja, Meouyurcku gaxynitiei,
Yuueepsuiueiu ,, Ce. Kupun u Meitioouj “, Croiije P. Maxeoonuja

Bo 0BOj Tpya ce mpe3eHTHPAHU pe3ylTaTUTe Off CTyAMjaTa CIpPOBENCHA
CO IIeJT /la ce BOCIOCTAaBH M CTaHAApU3Upa MjarHOCTHYKHU alTOpPHUTaM 3a aKyT-
Hata muenoupgHa neykemuja (AMII) Bo Penybamka Makenonnja. Bo nea Gea
BKJIIyUeHH BKymHO 146 amyntHU (> 15 roguHM) MOCIEMOBATENHW MANUCHTH CO
AMIL

Hajmpso, Gerre ogpeeHa INHNCKAaTa IPUITAJHOCT Ha OJIaCHATE KIETKHU U
eBaJlypaHa MHIMICHI]aTa Ha MOBOJIHUTE reHeTcku Mapkepu PML/RARa, AMLI/ETO,
CBFB/MYHI11 nomery AMII ciay4aute. IToroa, no6ueHuTe pe3yaTaTu JOMOTHHU-
TeHO Oea KOPENMpPaHN CO BO3pacTa, KOMOPOMAHUTE COCTOjOM ¥ OIIITaTa CoC-
Toj6a ¥ 3a cekoj moeguHeueH namueHT co AMIJI Gemte crpaTuduiypasa epu-
KacHa Tepalnucka CTpaTermja.

Hammre pesynraTé mokaxkaa fieka co MopcoiiordjaTa M IATOXeMHjaTa
ce ofipenu JuHUCKaTa npunagHoct Kaj 132 (89,1%) on manueHTUTE, HO HE U Kaj 16
on HuB. VMiIMyHO(beHOTHIIM3aNHjaTa Kaj 7 Off OBHE MaIUeHTH MOKaska MUCIONIHA
MPUIIATHOCT, a Kaj Ba Oellle HHUANIMPAHO MOCTOHhE HA HEXEMATOJIOIIKA MaJIHT-
HUTET. MynTHIIapaMeTapckaTa IMyHO(EHOTHAI3aIfja CO MPOTOUYCH IIATOMETApP
ja IpoOMeHM Ha3HAaYeHATa JMHUCKA MPUIATHOCT BP3 OCHOBA Ha MOP(OJIOIIKHUTE U
[UTOXEMHUCKUATE UCIHUTYBama Kaj 5 (3,3%) of manueHTtute Off AUM(OUIHA BO
MUEJIOUJIHA U ja mogo0pu qujarao3arta Bo 21 (14,1%) o cnydaunTe.
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Co mpuMeHa Ha ecejoT peBep3Ha-TPaHCKPHIIIHja-MoJIuMepa3a BeprKHa
peaknuja (PT-TIBP) 28 (23,1%) natueHTn 6ea KiacuuiMpaHd BO MPOTOCTHYKA
TOBOJIHATa reHercka rpyna Ha AMIJI; 8 manueHTn ro excupuMupaa (y3MOHUOT
TpanckpunT PML/RARa, 5 AMLI/ETO u 15 CBF/MYHI11.

AHanu3aTa Ha BO3pacTa, ONMIUTHOT CTaTyC U KOMOPOWJHUTE COCTOjOn
MOIOJHUTENHO cTpaTuduimpaa ymre 12,5% o manyeHTuTe BO pa3iinyHU ajar-
THPaHU Ha PU3MK TEPAIMCKYU IPYIIH.

I[TpuMeHEeTHOT AUjTaHOCTUYKY ajropuTaM 0a3upaH HAa MUHUMaJeH Opoj

AUjarHOCTUYKY aHAJIU3M OBO3MOXH MOR00pa U MONpeln3Ha AUjarHOCTHKA U KIIU-
HHIUKa cTpatudukanyja Ha 37,2 % nanuent co AMJI of HalaTa CTyfucKa rpymna.

Kuyunu 360poBu: akyTHa muenouaHa seykemuja (AMIJI); nmporrosa; amjarsoc-
THYKY aJITOPUTaM; TeHETCKH MapKepH; IIPOTOYHA IUTOMETPH]a.
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