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This is a scientific review of the PhD dissertation submitted by Shynar Sabitovna Muratbekova, 
devoted to the prognostic assessment of clinical and genetic factors associated with the 
development and course of spontaneous intracerebral haemorrhage in the Kazakh population. 

The topic of the dissertation is highly relevant from both scientific and public health perspectives. 
Spontaneous intracerebral haemorrhage remains one of the most severe forms of stroke, associated 
with high mortality and long-term disability. The importance of this work is further strengthened by 
the fact that population-specific data on intracerebral haemorrhage, especially in Central Asian 
populations, remain limited. In this context, the dissertation addresses an important gap by focusing 
on the Kazakh population and by integrating clinical, epidemiological and genetic factors into one 
analytical framework. 

The dissertation has a clear structure and includes a literature review, materials and methods, results 
and discussion, conclusions, and appendices. The literature review is broad and up to date. It 
presents the epidemiology of intracerebral haemorrhage, the role of modifiable risk factors, the 
biological relevance of the COL4A2 gene, and the limitations of existing prognostic models. The 
review provides a sound rationale for the study and explains why population-specific research is 
needed for Kazakhstan and the broader Central Asian region. 

The study was conducted in two stages. The first stage included a retrospective epidemiological 
analysis of 1,657 patients with verified intracerebral haemorrhage in the Karaganda region. The 
second stage was a case-control clinico-genetic study including 327 ethnic Kazakh participants, of 
whom 162 were patients with spontaneous intracerebral haemorrhage and 165 were controls. The 
inclusion and exclusion criteria are clearly described. The exclusion of secondary intracerebral 
haemorrhage, including traumatic, aneurysmal, tumour-related and anticoagulant-associated cases, 
strengthens the internal validity of the study. The ethical aspects of the research are adequately 
addressed. 

The molecular-genetic component of the work focused on three single nucleotide polymorphisms of 
the COL4A2 gene: rs9521732, rs9521733 and rs9515199. Genotyping was performed using real-
time PCR, and the dissertation includes appropriate quality-control procedures, including 
assessment of Hardy-Weinberg equilibrium in the control group. The statistical analysis is 



comprehensive and includes univariate and multivariate logistic regression, analysis of inheritance 
models, correction for multiple testing, haplotype analysis, linkage disequilibrium analysis, ROC 
analysis, bootstrap validation, calibration assessment, Decision Curve Analysis, and evaluation of 
the incremental value of the genetic marker. 

The main scientific result of the dissertation is the identification of an association between the 
rs9515199 polymorphism of the COL4A2 gene and the risk of spontaneous intracerebral 
haemorrhage in the Kazakh population. Of particular interest is the reported protective association 
of the C allele in this population, which is opposite to the direction described in European studies. 

associations should not be directly extrapolated from European populations to admixed Central 
Asian populations without independent verification. 

The dissertation also confirms the importance of established modifiable risk factors, particularly 
arterial hypertension, diabetes mellitus and moderate/heavy alcohol consumption. The observation 
that all patients with intracerebral haemorrhage had arterial hypertension underlines the central role 
of blood pressure control in primary prevention. The reported associations with diabetes mellitus 
and alcohol consumption are also clinically relevant and support the practical orientation of the 
work. 

Another important contribution of the dissertation is the development of a prognostic risk score 
integrating clinical and genetic predictors. The model demonstrated strong discriminatory 
performance, with high AUC values and favourable sensitivity and negative predictive value. The 
author also performed internal validation using bootstrap methods and cross-validation, which 
improves the credibility of the model compared with a purely exploratory analysis. 

 

At the same time, several limitations should be acknowledged.  

 First, although the sample size is acceptable for a PhD-level candidate-gene study, it 
remains relatively small compared with international genetic association studies and does 
not allow strong conclusions regarding weaker genetic effects or detailed subgroup analyses.  

 Second, the prognostic model was internally validated but has not yet been externally 
validated in an independent Kazakh cohort. Therefore, its clinical use should be considered 
preliminary until confirmed in larger multicentre studies.  

 Third, the study included only three SNPs in COL4A2 and did not include genome-wide 
analysis or functional validation. Therefore, the biological mechanism underlying the 
observed protective association of rs9515199 remains hypothetical.  

 Fourth, the case-control design is suitable for association testing but has limitations for 
estimating absolute population risk.  

 Finally, the subgroup analysis by haemorrhage localization is limited by the small number of 
lobar and infratentorial cases. 

 

These limitations do not diminish the overall value of the dissertation, but they should be clearly 
reflected in the interpretation of the findings. The candidate should avoid overstating the immediate 
clinical applicability of the risk score and should present it as a promising population-specific tool 
requiring further external validation. 

Overall, the dissertation represents an original and relevant scientific work. It combines clinical 
neurology, epidemiology, molecular genetics and predictive modelling. The candidate demonstrates 
the ability to formulate a scientifically meaningful research question, collect and analyse clinical 



and genetic data, apply appropriate statistical methods, interpret results in the context of 
international literature, and formulate conclusions with potential practical relevance.

The results of the dissertation have scientific novelty, particularly regarding the population-specific 
association of COL4A2 rs9515199 with intracerebral haemorrhage risk in the Kazakh population. 
The work also has practical relevance, as it highlights modifiable risk factors that can be addressed 
in primary prevention and proposes a risk stratification approach for further validation.

The dissertation meets the requirements for a PhD thesis in Medicine. I recommend the dissertation 
for public defence and support the awarding of the degree of Doctor of Philosophy (PhD) to Shynar 
Sabitovna Muratbekova, provided that the limitations of the study and the need for external 
validation are clearly acknowledged during the defence.
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