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Abstract: The peripheral blood of 145 patients with AML who were in inpatient treatment at the Republican 

Specialized Scientific and Practical Medical Center of Hematology of the Ministry of Health of the Republic of 
Uzbekistan served as the material for molecular genetic research. Clinical and laboratory studies were performed at 
the Republican Specialized Scientific and Practical Medical Center of Hematology of the Ministry of Health of the 
Republic of Uzbekistan.  

The study demonstrated a significantly higher frequency of NPM1 mutation distribution in patients with 
normal karyotypes compared to patients with chromosomal disorders (35.3% versus 9.4% with χ2=7.0; OR=0.2; 
p=0.01; 95% CI: 0.06-0.65). 

    Statistical processing of the results was performed using the standard OpenEpi V.9.2 application software 
package. 
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INTRODUCTION. 
 Acute myeloblastic leukemia (AML) — is a clonal malignant disease characterized by ineffective 

hematopoiesis. Most AML patients have various cytogenetic and molecular genetic lesions that are combined with 
certain biological and clinical features of the disease [3,7,8]. Approximately 50-60% of de novo patients and 80-95% 
of patients with secondary AML show chromosomal changes. It should be noted that structural cytogenetic 
aberrations are the most common markers and occur in about 40% of cases of AML de novo. A fairly large group of 
patients with a normal karyotype (NC-AML), formally classified as an intermediate risk, is extremely heterogeneous 
in relation to the prognosis of the course of the disease. Currently, only some mutations characterized by a known 
prognostic value are included in the current prognostic classifications of AML, in particular t (8;21), NPM1 and 
BRAF [6,9,10]. 

Classical karyotype analysis reveals chromosome changes in about half of AML patients. Many 
chromosomal aberrations are independent prognostic factors and are included in the modern classification of AML 
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published by the World Health Organization (WHO) [5]. Patients with normal karyotype (NC), according to the 
international classification, belong to an intermediate risk group. However, it is well known that the clinical picture 
and prognosis of the disease in this group of patients are very different. Identification of mutations in patients with 
NC allows not only to identify categories of patients with a certain prognosis, but also to understand the molecular 
pathogenesis of the disease. More than 85% of NC-AML patients have genome mutations [1,4]. Some of these 
mutations not only complement the prognostic information, but also provide a potential basis for the development of 
new targeted therapy capabilities. Although some mutations are already included in the current WHO classification 
and recommendations of European experts, a more detailed study of the molecular architectonics of leukemia is 
needed [2, 11]. 

RESEARCH MATERIALS AND METHODS. 
 The peripheral blood of 145 patients with AML who were in inpatient treatment at the Republican 

Specialized Scientific and Practical Medical Center of Hematology of the Ministry of Health of the Republic of 
Uzbekistan served as the material for molecular genetic research. Clinical and laboratory studies were performed at 
the Republican Specialized Scientific and Practical Medical Center of Hematology of the Ministry of Health of the 
Republic of Uzbekistan.  

In the main study group of patients, the median age was 44.6±1.2 years. In particular, in male patients the 
average age was 47.2±1.9 years, in female patients the median age was 42.2±1.5 years. The median age was higher 
in men compared to the female sex.  

Mutation testing was carried out on a Rotor-Gene Q device (Quagen, Germany), using a commercial test kit 
from Syntol LLC (Russia). 

Statistical processing of the results was performed using the standard OpenEpi V.9.2 application software 
package 
              THE RESULTS OBTAINED AND THEIR DISCUSSION.  
           In the course of our study, 83 patients out of 145 studied patients underwent cell karyotyping. In accordance 
with the objectives of the study, we conducted a karyotype analysis using standard cytogenetic examination (SSI) in 
patients with AML.  
            During a standard cytogenetic study, karyotype changes were detected in 32 patients out of 83 (38.6%) 
patients, whereas in 51 patients (61.4%) chromosomal aberrations were not detected (karyotype 46XX or 46XX). 
             In male patients, 19 out of 39 (48.7%) patients had chromosomal abnormalities, and 20 patients (51.3%) had 
no karyotype abnormalities. And in the group of female patients, chromosomal aberrations were detected in 13 of 44 
(29.5%) patients, as well as in 31 patients (70.5%), no karyotype changes were detected. Chromosomal aberrations 
were reported most frequently among men compared to the female sex. In young patients, a karyotype disorder was 
detected in 33.3% of cases (22 out of 66), a normal karyotype was detected in 66.7% (44 out of 66) patients, 
respectively. In elderly patients, chromosomal abnormalities were reported in 10 out of 17 patients (58.8%), a normal 
karyotype was detected in 7 out of 17 patients (41.2%). 
           Thus, chromosomal aberrations were recorded most often among men and in elderly patients. 
           During the study, mutations t (8;21) were detected in 9.7% (14 out of 145) patients, however, a mutation of 
this gene was not detected in 90.3% of cases, respectively. Only single mutations were found in 5 out of 14 (35.7%) 
patients. In 9 out of 14 (64.3%) patients, mutations were of a combined nature. Statistically, mutations of this genetic 
marker were significantly more often detected in patients with an altered karyotype – in 6 (18.8%) of the 32 examined 
patients in relation to patients without them (-2=0.1; OR=1.2; p=0.7; 95%CI:0.39–3.98). In the group of patients with 
a favorable karyotype, mutations t (8;21) were detected only in 15.7% of patients (see Table 1). 
 
 
 
 
 
 
 
 
 



Frontiers in Health Informatics 
ISSN-Online: 2676-7104 

2024; Vol 13: Issue 6 

www.healthinformaticsjournal.com 

Open Access 

684 

 

 

0.00%
5.00%

10.00%
15.00%

Mutation of the BRAF gene
altered karyotype 12.50%
normal karyotype 2.00%

12.50%

2.00%

altered karyotype normal karyotype

 
Table 1 

Differences in the frequency of gene mutation factor t (8, 21) in the groups of patients with normal 
and altered karyotypes. 

 
             
 
 
 
 
 
 
 
 
 
 
 

 
Mutations in the inv gene (16;9) were found in 4 (2.8%) of 145 patients with AML. This mutation was not registered 
in 141 (97.2%) out of 145. In all cases, the mutation of the above-mentioned gene was of a combined nature. 
           When studying patients depending on the karyotype, it was found that the greatest detection of mutations in 
the inv gene (16, 9) was detected in the group of patients with a normal karyotype – in 3 (5.9%) of 51 patients. In the 
group of patients with chromosomal aberrations, the occurrence of mutation of the studied gene was found in 1 out 
of 32 patients (3.1%). Despite this, differences in the frequency of inv gene mutation (16, 9) in patients with normal 
karyotype and with altered karyotype were not statistically significant (χ2=0.3; OR=0.5; p=0.6; 95%CI:0.05–5).  
          The presence of mutations of the BRAF genetic marker was statistically significantly associated in patients 
with chromosomal aberrations in relation to patients with a normal karyotype (12.5% vs. 2.0%). In the presence of 
this mutation, the risk of developing chromosomal abnormalities is significantly higher (7.1 times) compared with  
patients without a mutation of this gene (χ2=3.9; OR=7.1; p=0.05; 95%CI:1-50.81) (see Fig. 1). 
 
 

  
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. Frequency of distribution of the genetic marker BRAF and its relationship with 
chromosomal abnormalities in patients with AML. 

 In the study, mutations in the NPM1 gene were detected in 17.2% of patients, and in 82.8% of cases this 
mutation was not registered.  

Single mutations of the NPM1 gene were detected in 16 out of 25 patients. The remaining 9 out of 25 patients 
had combined mutations.  

The factor   

  The number of examined 

χ2 p OR 95%CI 
   Altered 
karyotype 

Normal 
karyotype 

n % n % 

  is 
available 6 18.8 8 15.7 0.1 p = 0.7 1.2  0.39 – 3.98  

no 26 81.2 43 84.3 0.1 p = 0.7 0.8  0.25 – 2.59  
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The study demonstrated a significantly high frequency of distribution of the NPM1 mutation in patients with 
a normal karyotype in relation to patients with chromosomal abnormalities (35.3% vs. 9.4% at -2=7.0; OR=0.2; 
p=0.01; 95%CI:0.06–0.65). 

 CONCLUSION.  
Thus, in the course of a standard cytogenetic study, karyotype changes were detected in 38.6% of patients, 

whereas in 61.4% of cases, chromosomal aberrations were not detected. Chromosomal aberrations were reported 
most frequently among men and in elderly patients. In patients with a normal karyotype, insertions in the NPM1, inv 
genes are more often detected (16;9), however, mutations in the t (8;21) and BRAF genes were more common in 
patients with an altered karyotype. 

 
LIST OF REFERENCES: 

1. Herold T., Metzeler K. H., Vosberg S. et al. Isolated trisomy 13 defines a homogeneous AML 
subgroup with high frequency of mutations in spliceosomegenes and poor prognosis // Blood. – 2014. – Vol. 124, 
No 8. –P. 1304–1311. 

2. Ivey A., Hills R.K., Simpson M.A. et al. Assessment of minimal residual disease in standard–risk 
AML //New England Journal of Medicine. – 2016.– Vol.374, №5. – Р.422–433.  

3. Jabbour E., Daver N., Champlin R. et al.  Allogeneic stem cell transplantation as initial salvage for 
patients with acute myeloid leukemia refractory to high–dose cytarabine–based induction chemotherapy // Am J 
Hematol. – 2014 Apr. – Vol. 89, № 4. – P. 395–398. 

4. 194.Kim Y., Lee G.D., Park J. et al. Quantitative fragment analysis of FLT3-ITD effi ciently 
identifying poor prognostic group with high mutant allele burden or long ITD length  //Blood Cancer J. 
2015;5(8):e336.  

5. Lobanova T.I., Galtseva I.V., Davydova Y.O. et al.  Different treatment regimens, optimal time 
points and threshold level while minimal residual disease evaluation in AML patients // Blood. – 2018. – Т. 132. – 
№ S1. – С. 2808. 

6. Lobanova T.I., Parovichnikova E.N., Galtseva I.V. et al.  Impact of different by intensity 
consolidation regimens on minimal residual disease reduction and relapse incidence in adults with acute myeloid 
leukemia // HemaSphere. –2018. – Т. 2. – № S1. – С. 787–788 

7. Moon J.H., Lee Y.J., Seo S.K. et al. Outcomes of allogeneic hematopoietic cell transplantation in 
acute myeloid leukemia patients with monosomal karyotypes // Acta Haematol. – 2015. – Vol.133, №4. – Р.327–335 

8. Ohner H., Estey E., Grimwade D. et al.  Diagnosis and management of AML in adults: 2017 ELN 
recommendations from an international expert panel // Blood – 2017. – Т. 129 – № 22– 2959–2970с 

9. Ostgard L.S., Lund J.L., Nørgaard J.M. et al.  Impact of Allogeneic Stem Cell Transplantation in 
First Complete Remission in Acute Myeloid Leukemia: A National Population–Based Cohort Study // Biol Blood 
Marrow Transplant. – 2018 Feb. – Vol. 24, № 2. – P. 314–323 

10. Rubnitz J.E. Current Management of Childhood Acute Myeloid Leukemia //Pediatr Drugs. – 2017. 
– Vol. 19(1). – P.1–10. doi: 10.1007/s40272–016–0200–6 

11. Venugopal S., DiNardo C.D. Loghavi S., Qiao W., 
Ravandi F. et al. Differential prognostic impact of RUNX1 
mutations according to frontline therapy in patients with acute 
myeloid leukemia // American Journal of Hematoogyl. – 2022. – 
Vol. 97, No 12. – P. 1560–1567. 

 
 


