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ABSTRACT

Background: MicroRNAs (miRNAs) are small non-coding RNAs that regulate gene expression. Depending on context,
they may act as tumor suppressors or oncogenes and therefore represent potential biomarkers for early detection,
classification, and prognosis of childhood leukemia. This study aimed to evaluate the expression of miR-5192 in pediatric
leukemia.
Methods: This case–control study included 50 children with leukemia and 50 apparently healthy controls aged 1–13
years. miR-5192 expression was quantified using real-time polymerase chain reaction (RT-qPCR).
Results: miR-5192 expression was significantly lower in leukemic children than in controls (−1.91 ± 4.62414 vs.
−0.10 ± 2.80491, respectively; p = 0.020). Differences in miR-5192 expression were also observed among leukemia
subtypes.
Conclusion: miR-5192 is downregulated in pediatric leukemia, supporting a potential tumor-suppressor role. Downreg-
ulation appeared consistent in acute myeloid leukemia (AML) and T-acute lymphoblastic leukemia (T-ALL), whereas its
association with B-acute lymphoblastic leukemia (B-ALL) remains uncertain.
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INTRODUCTIONP ediatric leukemia is the most common malignancy
in children younger than 15 years, accounting
for approximately 33% of all childhood cancers
and 31% of childhood cancer deaths. It is charac-

terized by the uncontrolled proliferation of immature leuko-
cytes in the bone marrow, leading to disruption of normal
hematopoiesis and immune function. The four major types of
leukemia are acute myeloid leukemia (AML), chronic myeloid
leukemia (CML), acute lymphoblastic leukemia (ALL), and
chronic lymphocytic leukemia (CLL). Among these, ALL is
the most frequent in children, representing approximately
75–80% of pediatric leukemia cases [1].
In Iraq, ALL is more common in children, whereas AML is
more prevalent in adults; However, both subtypes can occur at
any age. Reported proportions vary by region and time period:
ALL accounts for approximately 55% of acute leukemia cases
and AML for about 36%, with higher rates often reported
in Baghdad [2]. The precise etiology of leukemia remains
unclear, but both environmental and genetic factors increase
risk, including benzene exposure, Down syndrome, ionizing
radiation, and prior chemotherapy [3].
MicroRNAs (miRNAs or miRs) are endogenous, small (19–22
nucleotides), single-stranded, non-coding RNAs that reg-
ulate gene expression at the post-transcriptional level and
play a central role in epigenetic regulation. They participate
in essential biological processes, including cell proliferation,
differentiation, apoptosis, and maintenance of cellular home-
ostasis. Dysregulated miRNA expression is a well-established
feature of both solid and hematologic malignancies, where
miRNAs may function as oncogenes or tumor suppressors by
targeting key regulatory genes [4, 5].
In cancer, tumor-suppressive miRNAs are frequently down-
regulated through promoter hypermethylation, genomic dele-
tions, mutations, or defects in miRNA biogenesis, which
can lead to aberrant activation of oncogenic pathways [6].
In leukemia, miRNAs regulate critical pathways involved in
hematopoietic stem cell differentiation, lineage commitment,
and leukemic transformation. Several miRNAs, including
miR-15a/16-1, miR-34a, miR-155, and miR-181, have been
implicated in controlling apoptosis, cell-cycle progression,
and immune signaling in leukemic cells [7, 8]. Consequently,
miRNAs have emerged as promising biomarkers for diagnosis,
subclassification, and prognosis, as well as potential thera-
peutic targets, particularly in pediatric ALL, where precise
regulation of hematopoietic differentiation is essential [9].
Among regulatory miRNAs, miR-5192 remains poorly charac-
terized in pediatric leukemia, and available data on its expres-
sion patterns and functional relevance are limited. Nonethe-
less, its predicted regulatory roles suggest that miR-5192 may
influence genes involved in key oncogenic processes, includ-

ing proliferation, resistance to apoptosis, and differentiation
arrest—hallmarks of leukemogenesis. Through dysregula-
tion of hematopoietic gene networks, miR-5192 may exert bi-
ological effects similar to those of other leukemia-associated
oncogenic or tumor-suppressive miRNAs. Accordingly, this
study provides an initial characterization of miR-5192 expres-
sion in pediatric leukemia and establishes a foundation for
further investigation into its potential biological significance
[10].
From a pathogenic perspective, altered miR-5192 expression
may affect transcription factors and signaling cascades es-
sential for hematopoietic lineage commitment and leukemic
blast survival, potentially influencing pathways related to
cell-cycle regulation, apoptotic signaling, and differentiation
control. These mechanisms parallel those described for other
leukemia-associated miRNAs that modulate leukemic cell be-
havior and disease progression [11].
Therefore, the present study aims to characterize miR-5192
expression in pediatric leukemia and to provide preliminary
insight into its potential biological role. By establishing base-
line expression patterns, this work seeks to support future
investigations into the relevance of miR-5192 as a diagnostic
or prognostic marker in leukemogenesis.

Materials and Methods

• Study design and participants
This case–control study included 100 children: 50
leukemia cases and 50 apparently healthy controls.
Leukemia cases were recruited from pediatric patients di-
agnosed at the Central Teaching Hospital of Pediatrics,
Baghdad, between November 2024 and February 2025.
Controls were recruited from the general Baghdad pop-
ulation and had no reported history of leukemia, other
hematological malignancies, or chronic systemic disease.
Control health status was assessed by parental interview
and medical history, confirming no known blood disor-
ders, chronic illnesses, acute infection, inflammatory
conditions, or recent hospitalization at the time of
enrollment. Routine laboratory investigations, including
complete blood count (CBC), were not performed for
controls. Children with a reported history of acute
infection, inflammatory disease, or recent hospitalization
were excluded.

• Matching and eligibility criteria
Age and sex matching was attempted to reduce confound-
ing; however, complete matching was not feasible because
of practical limitations in recruiting healthy pediatric con-
trols. Participants were aged 1–13 years, and 45% were in
the 7–10-year age group. A statistically significant differ-
ence in mean age (p = 0.018) and age-group distribution
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(p = 0.049) was observed between cases and controls; this
partial age imbalance was acknowledged as a study limita-
tion.
With respect to sex distribution, cases showed a slight male
predominance, whereas controls were slightly female pre-
dominant; however, the difference was not statistically
significant (p > 0.05), indicating comparable sex distribu-
tion between groups.
Inclusion criteria comprised all children diagnosed with
leukemia, regardless of age, sex, or leukemia subtype. Di-
agnosis was established by hematologists based on bone
marrow examination. Blood samples were collected during
or after chemotherapy (not necessarily at initial diagnosis),
and participants were included irrespective of disease du-
ration. Relapse status was not used as a selection criterion
because of limited clinical data availability.
Children who declined participation or for whom sufficient
clinical information or an adequate sample could not be
obtained were excluded.
To minimize selection bias, cases and controls were
recruited from the same geographic area and during the
same period. All samples were processed using identical
laboratory procedures to reduce measurement bias.

• RNA extraction and cDNA synthesis
miR-5192 expression was quantified by quantitative real-
time PCR (RT-qPCR) using an Agilent Technologies Strata-
gene Mx3000P qPCR system (Agilent Technologies, Ger-
many). Total RNA was extracted from whole blood us-
ing the TRIzol method (Trans Company, China). Briefly,
samples were lysed in TRIzol reagent, followed by chloro-
form phase separation. The aqueous phase was collected,
RNA was precipitated with isopropanol, washed with 75%
ethanol, and resuspended in RNase-free water. RNA con-
centration and purity were assessed using a NanoDrop
spectrophotometer.
For efficient reverse transcription of miRNA, extracted
RNA was poly(A)-tailed using a commercial poly(A)
tailing kit (Trans Company, China). Reverse transcription
was performed using a complete real-time RT master
mix (Agilent Technologies, Germany) to synthesize
first-strand cDNA under standard thermal conditions.
This poly(A)-tailing strategy enables reverse transcription
using an oligo(dT)-containing universal adaptor primer,
followed by qPCR amplification with an miRNA-specific
forward primer and a universal reverse primer. cDNA was
used immediately or stored at −20◦C until analysis.

• RT-qPCR amplification
RT-qPCR was performed using Universal Super SYBR
Green Master Mix (Fisher Scientific, USA) in a final re-
action volume of 20 µL. Each reaction contained 10 µL of

2× SYBR Master Mix, 0.5 µL of forward primer (final con-
centration 0.25 µM), 0.5 µL of reverse primer (final con-
centration 0.25 µM), 5 µL of cDNA template (1–10 ng),
and nuclease-free water to volume. Cycling conditions are
shown in (Table 1).
Primers were designed using NCBI bioinformatics tools to
ensure target specificity (Table 2). Specific amplification
was confirmed by melt-curve analysis showing a single
peak without primer-dimer formation. No-template
controls were included in each run to exclude nonspecific
amplification.

• Normalization and relative expression analysis
Gene expression was normalized to U6 small nuclear RNA
(U6 snRNA) as the endogenous reference. Relative miRNA
expression was analyzed using the comparative Ct (∆∆Ct)
method [12]. ∆Ct values were calculated as:

∆Ct = Ct(miR-5192) − Ct(U6)
and

∆∆Ct = ∆Ctcase −∆Ctcontrols.
For interpretation, fold change (case relative to controls)
can be derived as 2−∆∆Ct; therefore, log2 fold change
equals −∆∆Ct. Results are presented as log2 fold change
(−∆∆Ct), where negative values indicate downregulation
and positive values indicate upregulation relative to con-
trols; 0 indicates no change.

Table 1. RT-qPCR cycling conditions.
Step Temp. (◦C) Duration Cycles

Initial denaturation 95 2 min 1
Denaturation 95 15 s 40
Annealing 60 30 s 40
Extension 72 30 s 40
Melt curve 65–95 Variable 1

Table 2. Primer sequences of miRNA genes.
Gene/miRNA Primer Nucleotide sequence (5′–3′)

miR-5192 Forward TAGTTCCAGCCTCCTGGCTC

Reverse GTACCAAGCCCTCACCACC

U6 snRNA Forward AACGCTTCACGAATTTGCGT

Reverse CTCGCTTCGGCAGCACA

• Statistical analysis
Data were entered and analyzed using SPSS version 26
and Statistica version 12. Continuous variables were
summarized as mean ± SD and categorical variables as
number (percentage). Between-group comparisons were
performed using the independent-samples Student’s
t-test for continuous variables and the chi-square test
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or likelihood-ratio test for categorical variables, as
appropriate. Independent two-sample t-tests were used
to compare miR-5192 expression between each leukemia
subtype and controls, and one-way ANOVA was used for
inter-subtype comparisons (p = 0.032). A two-sided p
value < 0.05 was considered statistically significant.

• Age-adjusted analysis
Because cases and controls differed significantly by
age, an age-adjusted analysis was performed using an
ANCOVA/linear regression framework with ∆∆Ct as
the continuous outcome and study group (leukemia vs.
control) and age (years) as predictors. Adjusted group
effects are reported as regression coefficients (β) with
95% confidence intervals. As a conservative sensitivity
approach, p values based on heteroskedasticity-consistent
robust standard errors (HC3) were also reported.

• Age-adjusted subtype analysis
Subtype-specific age-adjusted models were fitted to evalu-
ate whether miR-5192 dysregulation differed by leukemia
subtype. Separate ANCOVA/linear regression models were
run with ∆∆Ct as the outcome and subtype (subtype vs.
control) plus age (years) as predictors for major subtypes
(B-ALL, AML, and T-ALL). Results are presented as β co-
efficients with 95% confidence intervals and p values. Ro-
bust HC3 standard errors were used as a sensitivity anal-
ysis. Due to insufficient sample size, CML cases (n = 1)
were excluded from inferential and age-adjusted analyses.

RESULTS

A total of 100 children were enrolled in this 1:1 case–control
study, comprising 50 leukemia cases and 50 healthy controls,
all selected according to predefined inclusion and exclusion
criteria. Participants were 1–13 years old, with an overall
mean age of 7.44 ± 3.33 years.
The mean age of cases was significantly lower than that
of controls (6.65 ± 3.27 vs. 8.22 ± 3.23 years; t = 2.410,
p = 0.018). Participants were categorized into mutually
exclusive age groups (1–2, 3–6, 7–10, and 11–13 years).
The age-group distribution differed between cases and
controls (Likelihood Ratio = 3.882, p = 0.049), with a higher
proportion of controls in the oldest group (11–13 years),
reflecting practical challenges in recruiting healthy pediatric
controls. Nevertheless, most participants in both groups
were 7–10 years old (44% of cases and 46% of controls).
Regarding sex, the overall study population showed a slight
male predominance (51% male vs. 49% female; male-to-
female ratio = 1.04:1). Although males were more frequent

among cases and females among controls, the difference was
not statistically significant (p > 0.05), indicating comparable
sex distribution between groups. Accordingly, sex was not
included as a covariate in the age-adjusted analyses (Table 3).
With respect to leukemia subtype distribution, acute lym-
phoblastic leukemia (ALL) was the most common diagnosis
(42/50; 84%), comprising precursor B-ALL (B-ALL; 30/50;
60%) and precursor T-ALL (T-ALL; 12/50; 24%). Acute
myeloid leukemia (AML) accounted for 7 cases (14%), and
chronic myeloid leukemia (CML) for 1 case (2%) (Figure 1).
Due to the very small number of CML cases (n = 1), CML was
excluded from age-adjusted statistical analyses. Leukemia
subtypes were assigned by the attending hematologist
according to the WHO 2022 classification. Owing to the
limited number of AML cases, further subdivision into FAB
M1/M2/M3 categories was not performed.

Figure 1. Distribution of leukemia types among study cases (n = 50), classified
according to the WHO 2022 classification. Source: WHO Classification of Tumours
Editorial Board. WHO Classification of Tumours of Haematopoietic and Lymphoid Tis-
sues. 5th ed. Lyon, France: International Agency for Research on Cancer (IARC);
2022.

miRNA-5192 expression
miR-5192 expression was significantly lower in the case
group than in controls (−1.91 ± 4.62414 vs. −0.10 ± 2.80491),
with a mean difference of 1.80700 (t = 2.363, df= 98,
p = 0.020) (Table 4). Gene expression was analyzed using
the comparative Ct (∆∆Ct) method. For interpretation, fold
change can be derived as 2−∆∆Ct (and log2 fold change
as −∆∆Ct). SD: standard deviation; a: unpaired t-test
performed on ∆∆Ct values; df: degrees of freedom.
Age-adjusted comparison
Given the significant age difference between groups, an
age-adjusted ANCOVA/linear regression analysis was per-
formed. After controlling for age, leukemia status remained
significantly associated with lower miR-5192 expression
(Adjusted β = −2.04, 95% CI −3.60 to −0.47; p = 0.011).
Using HC3 heteroskedasticity-consistent robust standard
errors, the association remained statistically significant
(probust = 0.014), indicating that age alone did not explain the
observed downregulation.
The age-adjusted association between leukemia status
(overall and by major subtype) and miR-5192 expression
is summarized in (Table 5). Models included age (years)
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Table 3. Baseline characteristics of the study sample.
Characteristic Cases (n=50) Controls (n=50) Total (n=100) Significance

Age (years)
Mean ± SD 6.65 ± 3.27 8.22 ± 3.23 7.44 ± 3.33 t = 2.410, p = 0.018a
Range (min–max) 1–13 1–13 1–13

Age group (years), n (%)
1–2 4 (8%) 4 (8%) 8 (8%) Likelihood ratio = 3.882,

p = 0.049b3–6 18 (36%) 9 (18%) 27 (27%)
7–10 22 (44%) 23 (46%) 45 (45%)
11–13 6 (12%) 14 (28%) 20 (20%)

Sex, n (%)
Female 21 (42%) 28 (56%) 49 (49%) χ2 = 1.961, df= 1,

p = 0.161bMale 29 (58%) 22 (44%) 51 (51%)
Values are presented as mean ± SD or n (%).a Unpaired t-test.b Likelihood ratio (alternative chi-square) test.

Table 4. Mean comparison of miR-5192 expression (log2 fold change, −∆∆Ct) between study groups (n = 100).
Expression (Mean ± SD) Leukemia cases (n=50) Controls (n=50) Mean difference

(Controls−Cases)
Significancea

log2 fold change (−∆∆Ct) −1.91 ± 4.62 −0.10 ± 2.80 1.81 t = 2.363, df= 98,p = 0.020
Expression values are presented as log2 fold change (−∆∆Ct) derived from the comparative Ct method [12]. Negative values indicate downregulationand positive values indicate upregulation relative to controls. SD: standard deviation; df: degrees of freedom.a Unpaired t-test performed on log2 fold change (−∆∆Ct) values.

Table 5. Age-adjusted differential expression of miR-5192 (log2 fold change, −∆∆Ct) in pediatric leukemia overall and by major subtypes comparedwith healthy controls.
Comparison ncases ncontrols Adjusted β 95% CI (low) 95% CI (high) p-value Robust p (HC3)

Leukemia (all) vs Control 50 50 -2.04 -3.60 -0.47 0.0112 0.0137
B-ALL vs Control 30 50 -0.40 -2.19 1.40 0.6626 0.7144
AML vs Control 7 50 -4.65 -6.96 -2.34 < 0.001 < 0.001
T-ALL vs Control 12 50 -3.54 -5.84 -1.24 0.0032 0.0293
β = adjusted regression coefficient (difference in mean log2 fold change, −∆∆Ct, vs. controls after age adjustment). Negative β values indicatedownregulation relative to controls.HC3 = heteroskedasticity-consistent robust standard errors.ncases denotes the number of patients included for each subtype comparison; ncontrols = 50 for all models.

and a group/subtype indicator as predictors, with miR-5192
∆∆Ct as the outcome. The adjusted regression coefficient
(β) represents the mean difference in ∆∆Ct between each
leukemia group and controls after age adjustment; negative β

values indicate lower expression (downregulation) relative to
controls. Robust p-values (HC3) are also reported to account
for potential heteroskedasticity. Here, ncases denotes the
number of patients included in each subtype comparison,
and ncontrols = 50 for all models.
Age-adjusted, subtype-specific findings
miR-5192 expression differed across leukemia subtypes
in age-adjusted subtype-specific models (Figure 2). B-
ALL did not differ significantly from controls after age
adjustment (Adjusted β = −0.40; 95% CI −2.19 to 1.40;
p = 0.663; probust = 0.714). In contrast, AML showed marked
downregulation relative to controls (Adjusted β = −4.65;
95% CI −6.96 to −2.34; p < 0.001; probust < 0.001), andT-ALL also demonstrated significant downregulation

(Adjusted β = −3.54; 95% CI −5.84 to −1.24; p = 0.0032;
probust = 0.029). Collectively, these findings suggest that
miR-5192 downregulation is most pronounced in AML and
T-ALL, whereas its role in B-ALL remains less clear. CML
cases (n = 1; mean ∆∆Ct = −2.65) were excluded from
age-adjusted analyses due to insufficient sample size.
In Figure 2, bars represent the age-adjusted regression
coefficient (β) from subtype-specific ANCOVA/linear
regression models including age (years) as a covariate and
miR-5192 ∆∆Ct as the outcome. Each β estimates the mean
difference in ∆∆Ct between the specified leukemia subtype
and controls after age adjustment; negative β values indicate
lower miR-5192 expression relative to controls. In this study,
the adjusted effect was not significant for B-ALL vs. controls
(β = −0.40), but was significantly negative for AML vs.
controls (β = −4.65) and T-ALL vs. controls (β = −3.54),
consistent with subtype-specific downregulation.
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Figure 2. Age-adjusted subtype-specific effects on miR-5192 expression compared
with controls (adjusted β for ∆∆Ct with 95% CI). Negative values indicate down-
regulation relative to controls.

DISCUSSION

MicroRNAs (miRNAs) are key post-transcriptional regulators
of gene expression and are implicated in cancer initiation
and progression. Depending on the cellular context and
their targets, miRNAs may function as tumor suppressors or
oncogenes, and in some settings the same miRNA can exert
dual roles across different tissues or disease stages. Because
miRNAs are broadly expressed and participate in pathways
controlling proliferation, differentiation, and apoptosis, their
expression profiles are increasingly recognized as useful
candidates for cancer diagnosis, classification, and risk
stratification [13, 14].
Childhood leukemia exhibits age-related variation in
incidence, with peaks reported in early childhood and
again in later pediatric age groups, suggesting that age may
influence disease susceptibility and presentation [15]. In
the present study, most cases occurred in the 7–10-year
age group, which is broadly consistent with regional Iraqi
reports describing higher frequencies of pediatric leukemia
between 2 and 10 years [16]. A slight male predominance was
observed among cases, in agreement with previous studies
indicating that childhood leukemia is more common in males
than females [17, 18].
The principal finding of this study is that miR-5192 was
significantly downregulated in leukemic children compared
with controls (Table 4), supporting a potential tumor-
suppressive role [19]. Published evidence on miR-5192 in
pediatric leukemia is limited; this is the first report assessing
miR-5192 expression in pediatric leukemia. Although direct
mechanistic evidence for miR-5192 in leukemogenesis is cur-
rently limited, indirect support comes from observations on
other miRNAs located on chromosome 2—including miR-22
and miR-192—which have been reported to be reduced in
leukemia and implicated in pathways relevant to leukemic
transformation and progression [20, 21]. Taken together,

these findings provide preliminary biological plausibilityfor the association between miR-5192 downregulation and
pediatric leukemia.
Importantly, subtype-specific analyses (Table 5) suggest
heterogeneity in miR-5192 dysregulation across major
leukemia subtypes. miR-5192 downregulation was most
pronounced in AML and T-ALL, which aligns with the
established concept of miRNA network disruption in these
malignancies, where loss of inhibitory miRNAs can promote
leukemic cell survival, impaired differentiation, and treat-
ment resistance [22, 23]. Consistent with this framework,
prior studies in pediatric AML have highlighted the biological
and prognostic relevance of several miRNAs, including
miR-192 and miR-381, emphasizing the importance of
miRNA-mediated regulation in myeloid leukemogenesis
[24, 25].
In T-ALL, NOTCH1-driven signaling and miRNA-dependent
regulatory circuits are central to disease pathogenesis
[26, 27]. Dysregulation of miRNAs affecting NOTCH1 and
MYC-associated programs has been widely reported, and
MYC is a major proto-oncogene that controls cell growth, pro-
liferation, and apoptosis [28–30]. Although direct evidence
linking miR-5192 to NOTCH1 signaling is not yet available,
the observed downregulation of miR-5192 in T-ALL could
hypothetically contribute to pro-leukemogenic signaling by
reducing miRNA-mediated inhibitory control over relevant
downstream targets. This interpretation remains speculative
and underscores the need for functional studies to identify
miR-5192 targets and to clarify its mechanistic role in T-ALL
biology.
In contrast, miR-5192 expression was not significantly altered
in B-ALL (Table 5). This finding may reflect subtype-specific
molecular drivers in B-ALL, in which alternative oncogenic
mechanisms—including CRLF2–JAK/STAT signaling and
recurrent alterations in transcription factors such as PAX5
and IKZF1—play dominant roles in leukemic proliferation and
survival [31–33]. Moreover, B-ALL progression is strongly
influenced by B-cell lineage-associated miRNAs (e.g.,
miR-181a and miR-155), which regulate differentiation and
immune signaling and may overshadow the contribution of
miR-5192 in this subtype [34]. Alternatively, miR-5192 may
be more relevant to myeloid or T-lineage contexts, consistent
with its stronger downregulation observed in AML and T-ALL.
Chronic myeloid leukemia (CML) was rare in our cohort
and was excluded from age-adjusted analyses. This is
consistent with epidemiological data indicating that CML
accounts for only about 2–3% of childhood leukemias [35, 36].
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This study has limitations. First, it was conducted at a single
center with a modest sample size, limiting representation
of individual subtypes (particularly AML) and reducing
generalizability. Second, recruitment of healthy pediatric
controls was challenging, resulting in incomplete age
matching between groups and necessitating age-adjusted
analyses. Third, control participants were assessed primarily
by history and clinical evaluation; complete blood count (CBC)
testing was not performed to objectively exclude subclinical
hematologic abnormalities. Finally, because miR-5192 has
been minimally studied in leukemia, interpretation relied
partly on evidence from related miRNAs, which restricts
direct comparison.
Despite these limitations, the present findings provide
initial evidence that miR-5192 is downregulated in pediatric
leukemia, with subtype-specific patterns suggesting
stronger involvement in AML and T-ALL. Larger multicenter
studies with well-matched controls are warranted to confirm
these observations. In addition, mechanistic investigations
are needed to identify miR-5192 target genes and pathways,
and to evaluate whether modulation of miR-5192 could have
diagnostic, prognostic, or therapeutic relevance in pediatric
leukemia.

CONCLUSION

miR-5192 is significantly downregulated in pediatric
leukemia compared with healthy controls, supporting
a potential tumor-suppressive role in leukemogenesis.
Downregulation is most pronounced in acute myeloid
leukemia (AML) and T-acute lymphoblastic leukemia
(T-ALL), whereas miR-5192 expression does not differ
significantly in B-acute lymphoblastic leukemia (B-ALL),
indicating subtype-specific variation. Validation in larger
multicenter cohorts and functional studies is required to
clarify the underlying mechanisms and to determine the
diagnostic and prognostic value of miR-5192 as a biomarker
in pediatric leukemia.
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