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ABSTRACT: Background: Hematological malignancies are associated to immune status alterations and an 
amplified systemic and local immune response, which can have a significant impact on oral health, especially 
concerning gingival and periodontal status. Along with cytokines, which play an important role in regulating local and 
systemic inflammation, oxidative stress factors also reflect a critical involvement in the evolution of periodontal 
alterations, especially in association to systemic conditions such as leukemia. This study aims to investigate certain 
inflammatory markers (such as IL-1β, IL-6, IL-17α and TGF-β) as well as oxidative stress factors (SOD, MDA, 8-OHdG), 
in order to identify any correlations between the two, in a comparative manner, in children with leukemia and individuals 
without this malignant disease. Methodology: The study evaluated inflammatory markers and oxidative stress factors 
both in plasma and gingival crevicular fluid of 97 children (47 in the study group, suffering from leukemia and 50 in the 
control group, without the oncological condition or any other inflammatory systemic disease). Results: In plasma, MDA 
seems to be the most powerful association, rising along with increased plasmatic values of IL-1β, IL-17α and TGF-β. 
In GCF, SOD and 8-OHdG associate with inflammatory indicators, suggesting a complex synergy between cytokine 
expression and oxidative stress mechanisms. Conclusions: Our analysis showed significant associations between the 
evaluated inflammatory markers and oxidative stress factors, both in plasma and gingival crevicular fluid. These 
observations might underline a potential role of certain biomarkers to act out as indicators of a complex interconnection 
between inflammatory status and oxidative stress. 
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Introduction 
Malignant hemopathies are frequent 

accompanied by oral manifestations, 
periodontal complex being among the most 
vulnerable and affected network [1,2]. 

Periodontal disease is described as a chronic 
inflammatory condition, with a multifactorial 
etiology, that alters the support structures of the 
tooth. Research has been focused on 
understanding the underlying etiopathogenesis 
of this disease, which seems to be characterized 
by complex interactions between the bacterial 
determinant factor and the host immuno-
inflammatory response to the microbial attack. 

Literature shows that immune mediators and 
oxidative factors may be involved in the 
progression and severity of the pathological 
processes in periodontal disease [3,4]; however, 
the underlying molecular mechanisms still 
remain an intriguing subject. 

Interleukins are cytokines with an essential 
role in regulating local and systemic 
inflammation processes; in the course of 
periodontal disease, they can shift the balance 

of the protective immune response to a 
destructive inflammatory state [5,6]. 

Among the most powerful pro-inflammatory 
mediators, IL-1β (interleukin 1 beta), IL-6 
(interleukin 6) and IL-17 (interleukin 17) are 
acknowledged for leukocyte recruitment, 
matrix-metalloproteinases expression and 
osteoclastogenesis, processes which amplify the 
periodontal tissue breakdown [7]. 

Another key mediator is TGF-β 
(transforming growth factor β), which seems to 
be involved in limiting the inflammation and 
promoting tissue repairing processes [8]. 

Another critical factor in periodontal disease 
progression is oxidative stress, which translates 
an imbalance between oxygen reactive species 
production and antioxidant mechanisms. 

Among the most important oxidative stress 
indicators, the literature recognizes MDA 
(malondialdehyde, an end-product of lipid 
peroxidation), 8-OHdG (8-hydroxy 
deoxyguanosine, a biomarker of oxidative DNA 
damage) and SOD (superoxide dismutase, an 
antioxidant catalyst) [9,10]. 

Literature depicts elevated values of these 
biomarkers during periodontal alterations, 

https://orcid.org/0009-0001-9989-1653
https://orcid.org/0009-0005-1766-8060
https://orcid.org/0009-0001-8351-9048
https://orcid.org/0009-0008-8751-9804
https://orcid.org/0000-0002-2918-2472
https://orcid.org/0000-0001-9264-6869
https://orcid.org/0009-0000-6569-5286


Cezar Ilie Foia et al. - Oxidative Stress, Inflammatory Markers in Children with Malignancies 

56 10.12865/CHSJ.52.01.07 

suggesting a direct contribution of oxidative 
stress in tissue degradation [11]. 

The importance of these biomarkers, albeit 
being inflammatory or oxidative stress factors, 
resides in their ability to reflect disease 
progression and severity; there is currently an 
increased interest in their use as prognostic 
indicators for periodontal disease evolution and 
treatment monitoring [9,12]. 

The biological and clinical relevance of the 
markers is especially highlighted in the context 
of associated systemic diseases, such as diabetes, 
cardiovascular conditions or hematological 
pathologies [13-15]. 

Altered immune responses and oxidative stress 
imbalances observed in systemic conditions can 
modulate the severity of periodontal changes and 
the treatment response; in these situations, 
heightened biomarker values can reflect a 
bidirectional interplay, with the amplification of 
both systemic and local inflammation boost 
[16,17]. 

Inflammatory and oxidative stress biomarkers 
are mostly investigated in adult population, 
suggesting correlations between periodontal 
damage and systemic conditions; however, 
research focusing on children are relatively 
scarce, with available data often limited by small 
sample sizes, methodological variability or 
inconsistent results [18-20]. 

In specific systemic conditions such as 
hematological malignancies, existing evidence 
is even more limited, with only a few studies 
evaluating inflammatory biomarkers or 
oxidative stress indicators related to periodontal 
changes triggered by the disease itself or the 
oncological treatment. Although plentiful 
studies have validated a correlation between 
inflammatory and oxidative stress pivotal 
factors, there remains a significant gap 
specifically addressing this association in 
juvenile population affected by leukemia, 
highlighting the need for subsequent further, 
focused research, in this vulnerable population. 

Objective 
The main goal of this study is to explore, in 

a comparative manner, any correlations that 
might emerge between inflammatory 
biomarkers and oxidative stress indicators, 
through parameter evaluation within plasma 
and gingival crevicular fluid of children with 
leukemia, relative to a control group consisting 
in children without such systemic condition. 

This paper aims to analyze significant 
differences between certain cytokines and 
oxidative stress factors in order to identify a 

potential synergism between these markers, 
known to be deeply involved in the pathological 
mechanisms of periodontal disease as well as 
leukemia. 

Methods 
The study included 97 subjects between 

3 and 18 years old, divided in two groups, 
consisting of children monitored in “St. Mary” 
Clinical Emergency Hospital for Children in 
Iasi, Romania (47 children with leukemia and 
50 children with other non-inflammatory 
conditions), evaluated between October 2024 
and May 2025. The inclusion criteria for the 
study group consisted of children under 18 
years of age, with any form of leukemia and in 
any stage of cancer treatment, who have not 
been submitted to periodontal treatment 6 
months prior to the examination. For the control 
group, inclusion criteria referred to children 
under 18 years of age, with non-inflammatory 
systemic conditions, who have not been 
submitted to periodontal treatment 6 months 
prior to the examination. Exclusion criteria for 
both groups consisted of subjects over 18 years 
of age, who were subject to periodontal 
treatment 6 months prior to the examination. 

The inflammatory markers (IL-1β, IL-6, 
IL-17α and TGF-β) as well as oxidative stress 
parameters (SOD, MDA, 8-OHdG) were 
evaluated both in plasma and gingival 
crevicular fluid (GCF). Plasma samples were 
obtained from the routine blood tests during 
children’s hospitalization; the gingival fluid 
was collected following a standardized 
protocol, using calibrated paper cones inserted 
in the gingival sulcus for 30 seconds and then 
transported on ice, in sterile Eppendorf tubes, 
until GCF volume measuring on a calibrated 
Periotron device (Oraflow Inc, NY, USA). The 
cones were then inserted in 200μL of PBS 
(phosphate buffered saline solution) and stored 
at -80◦C until biological markers analysis. At 
the evaluation moment, samples were thawed 
and biomarkers values were measured in 
plasma and GCF samples using ELISA 
(enzyme-linked immunosorbent assay) kits 
(Elabscience, Bionovation Inc., Houston, TX, 
USA), following instructions provided by the 
manufacturer’s protocol. The results were 
introduced in the statistical analysis software to 
evaluate distributions, group comparations, and 
the relationship between variables by applying 
Pearson correlation tests (IBM SPSS Statistics 
26, IBM Corporation, Armonk, NY, USA) with 
p<0.05 for statistical significance. 
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Results 
Descriptive data 

The main demographic characteristics of 
children in both groups are presented in Table 1; 

biomarker mean values, analyzed both in 
plasma and GCF for children in both groups, are 
presented in a comparative manner in Table 2. 

 

Table 1. Age, gender and environment distribution of children in both groups. 

Group 
Parameter 

Age Gender (% of group) Environment (% of group) 
Male Female Urban Rural 

Study 8.71 (±0.53) 57.1% 42.9% 38.8% 24.0% 
Control 12.16 (±0.51) 42.0% 58.0% 61.2% 76.0% 

Table 2. Biomarker mean values in plasma and GCF for children in both groups. 

Fluid Biomarker (unit) Mean value (Standard Error) 
Study Control 

Plasma 

IL-1β (pg/mL) 17.09 (3.33) 17.48 (1.51) 
IL-6 (pg/mL) 11.36 (2.11) 5.31 (0.36) 

IL-17α (pg/mL) 319.61 (43.13) 179.26 (29.82) 
TGF-β (ng/mL) 4.81 (0.53) 3.23 (0.26) 

SOD (U/mL) 6.359 (0.023) 6.095 (0.033) 
MDA (nmol/mL) 3.098 (0.356) 1.723 (0.196) 
8-OHdG (ng/mL) 43.840 (6.234) 20.659 (2.682) 

GCF 

IL-1β (pg/μL) 73.15 (8.92) 16.09 (0.45) 
IL-6 (pg/μL) 3.90 (0.41) 2.04 (0.10) 

IL-17α (pg/μL) 0.96 (0.14) 0.20 (0.01) 
TGF-β (pg/μL) 0.65 (0.10) 0.25 (0.03) 
SOD (U/mL) 6.296 (0.025) 6.091 (0.031) 

MDA (nmol/mL) 2.460 (0.322) 2.427 (0.298) 
8-OHdG (ng/mL) 2.714 (0.337) 1.228 (0.047) 

 

The results pointed out differences between 
the two groups for nearly all analyzed 
biomarkers. Except for plasma IL-1β, cytokine 
levels from children in the study group were 
significantly elevated compared to those in the 
control group, both in plasma and GCF. Upon 
evaluation of oxidative stress markers, 
differences were significant for all plasma 
indicators, 8-OHdG in GCF and SOD in GCF, 
while gingival fluid MDA did not exhibit this 
pattern. 

Correlation between inflammatory 
markers and oxidative stress markers 
in plasma 

Pearson’s correlation analysis between 
inflammatory markers and oxidative stress 

markers in plasma showed several statistically 
significant associations (Table 3). 

MDA was the only oxidative stress marker 
significantly associated with inflammatory 
markers in plasma. Significant positive 
correlations were observed between MDA and 
IL-1β, IL-17α, and TGF-β1, with correlation 
factors ranging from r=0,360 to r=0,482. In 
contrast, IL-6 was not significantly correlated 
with any of the oxidative stress markers 
analyzed. Moreover, no significant correlations 
were identified between 8-OHdG or SOD and 
any inflammatory markers. These findings 
suggest that, from a statistical perspective, 
MDA may represent a more sensitive indicator 
of the relationship between inflammation and 
oxidative stress. 

 

Table 3. Correlation between inflammatory markers and oxidative stress markers in plasma. 

Inflammatory markers / 
Oxidative stress markers Plasma 8-OHdG Plasma SOD Plasma MDA 

Plasma IL-1β r=0.053, p=0.609 r=-0.164, p=0.108 r=0.365**, p=0.000 
Plasma IL-6 r=0.039, p=0.708 r=0.105, p=0.305 r=0.089, p=0.385 

Plasma IL-17α r=0.107, p=0.296 r=-0.081, p=0.432 r=0.360**, p=0.000 
Plasma TGF-β1 r=0.126, p=0.218 r=-0.056, p=0.583 r=0.482**, p=0.000 

r=Pearson correlation coefficient; p=p-value; **=statistically significant correlation (p<0.01) 
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Correlations between MDA and inflammatory markers in plasma 
A significant positive association was 

observed between plasma IL-1β and MDA 
levels (r=0.365, p<0.001), with higher IL-1β 
values corresponding to higher MDA levels 
(Figure 1). 

Linear regression analysis (y=1.64+0.04x) 
showed that for every additional unit increase in 
IL-1β, the MDA level increased, on average, by 
0.04 units, while the coefficient of 
determination (R²=0.133) indicated that IL-1β 
explained 13.3% of the variability in MDA.  

Overall, the association was weak, given the 
wide dispersion of the data points around the 
regression line, but statistically significant.  

Similarly, plasma IL-17α showed a 
significant positive association with MDA 
levels (r=0.360, p<0.001), with elevated IL-17α 
levels being associated with higher MDA 
levels. The coefficient of determination 
(R²=0.129) indicated that IL-17α explained 
12.9% of the variability in MDA. Pearson’s 
correlation analysis further pointed out that this 
association was weak to moderate, but 
statistically significant. 

 

 

Figure 1. The relationship between and MDA and IL-1β, MDA and IL-17α in plasma. 

 

A significant positive association was 
observed between plasma TGF-β1 and MDA 
levels (r=0.482, p<0.001), with higher TGF-β1 
values corresponding to higher MDA levels 
(Figure 2). 

Linear regression analysis showed a positive 
relationship (y=1.02+0.34x), and the coefficient 
of determination (R²=0.232) indicated that 
TGF-β1 explained 23,2% of the variability in 
MDA. Overall, based on Pearson’s correlation 
analysis, the association was moderate and 
statistically significant. 

 
Figure 2. The relationship between MDA 

and TGF-β1 in plasma. 

Correlation between inflammatory 
markers and oxidative stress markers 
in GCF 

Pearson’s correlation analysis between 
inflammatory markers and oxidative stress 
markers in GCF revealed several statistically 
significant associations (Table 4). 

IL-1β showed a moderate positive 
correlation with SOD, whereas its correlations 
with 8-OHdG and MDA were not significant.  

Both IL-6 and TGF-β1 showed a weak but 
significant positive correlation with 8-OHdG, 
while no significant association were observed 
with SOD or MDA. IL-17α was positively 
correlated with both 8-OHdG and SOD, but not 
with MDA. 

Overall, 8-OHdG was the oxidative stress 
marker most frequently associated with 
inflammatory markers in GCF (IL-6, IL-17α, 
and TGF-β1), while SOD correlates strongly 
with IL-1β and IL-17α, confirming its role as an 
antioxidant compensatory mechanism. MDA 
did not show significant correlations with the 
inflammatory markers analyzed. 
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Table 4. Correlation between inflammatory markers and oxidative stress markers in GCF. 

Inflammatory markers / 
Oxidative stress markers 

8-OHdG in GCF SOD in GCF MDA in GCF 

IL-1β in GCF r=0.171, p=0.094 r=0.401**, p<0.001 r=0.040, p=0.695 
IL-6 in GCF r=0.219*, p=0.031 r=0.015, p=0.885 r=-0.075, p=0.463 

IL-17α in GCF r=0.213*, p=0.036 r=0.437**, p<0.001 r=-0.061, p=0.555 
TGF-β1 in GCF r=0.216*, p=0.034 r=-0.008, p=0.939 r=-0.044, p=0.668 

r=Pearson correlation coefficient; p=p-value; 
*=statistically significant correlation (p<0.05); **=statistically significant correlation (p<0.01) 

 

Correlations between 8-OHdG and inflammatory markers in GCF 
A weak but statistically significant  

positive association was observed between IL-6 
and 8-OHdG levels in GCF (r=0.219, p=0.031), 
with higher IL-6 values corresponding to 
slightly higher 8-OHdG levels (Figure 3). 

Linear regression analysis (y=1.43+0.18x) 
indicated that each additional unit increase in 
IL-6 was associated with an average increase of 
0.18 units in 8-OHdG. The coefficient of 
determination (R²=0.048) indicated that IL-6 
explained 4.8% of the variability in 8-OHdG. 

The wide dispersion of data points around 
the regression line is consistent with the weak 
strength of this association. 

Similarly, the positive association between 
IL-17α and 8-OHdG levels in GCF (r=0.213, 
p=0.036) was weak, but statistically significant, 
with higher IL-17α values corresponding to 
slightly higher 8-OHdG levels. Linear 
regression analysis (y=1.66+0.50x) indicated 
that each additional unit increase in IL-17α was 
associated with an average increase of 0.50 
units in 8-OHdG. The coefficient of 
determination (R²=0.045) indicated that IL-17α 
explained 4.5% of the variability in 8-OHdG, 
consistent with a weak association. The wide 
dispersion of data points around the regression 
line is in line with the limited strength of this 
relationship. 

 

 
Figure 3. The relationship between 8-OHdG and IL-6, 8-OHdG and IL-17α in GCF. 

 

 

 
Figure 4. The relationship between 8-OHdG 

and TGF-β1 in GCF. 

A weak but statistically significant positive 
association was observed between TGF-β1 and 
8-OHdG levels in GCF (r=0.216, p=0.034), 
with higher TGF-β1 values corresponding to 
higher 8-OHdG levels (Figure 4). 

Linear regression analysis (y=1.64+0.70x) 
indicated that each additional unit increase in 
TGF-β1 was associated with an average 
increase of 0.70 units in 8-OHdG. The 
coefficient of determination (R²=0.046) 
indicated that TGF-β1 explained 4.6% of the 
variability in 8-OHdG. The wide dispersion of 
data points around the regression line is 
consistent with the weak strength of this 
association. 
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Correlations between SOD and 
inflammatory markers in GCF 

In GCF, SOD showed significant positive 
associations with both IL-1β and IL-17α 
(Figure 5). 

Linear regression analysis indicated that 
higher IL-1β levels were associated with higher 
SOD levels (y=6.11+0.00175x; R²=0.161), with 
IL-1β explaining 16.1% of the variability in 

SOD. Similarly, higher IL-17α levels were 
associated with higher SOD levels 
(y=6.12+0.13x; R²=0.191), with IL-17α 
explaining 19.1% of the variability in SOD. 

Overall, both associations were positive and 
statistically significant, with the relationship 
between IL-17α and SOD appearing slightly 
stronger than that observed for IL-1β. 

 

 
Figure 5. The relationship between SOD and IL-1β, SOD and IL-17α in GCF. 

Discussion 
In our study, the distribution of demographic 

data concerning age, gender or environment 
seems to be aligned to other findings in 
literature, targeting children affected by 
hematological malignancies. We have found 
younger children with leukemia as compared to 
children in the control group, similar to other 
studies [21-25]; moreover, a slightly increased 
prevalence of boys affected by the oncologic 
disease have emerged, just as described by some 
authors [26,27], while rural area being better 
represented in both study groups, in accordance 
to other studies [28,29]. 

Children with hematologic malignancies 
often present oral changes, either related to the 
disease itself or the oncological treatment, with 
various degrees of involvement of gingival and 
periodontal tissues [2]. 

A recent meta-analysis has evaluated 
pediatric patients with leukemia and found oral 
manifestations predominantly during and after 
oncologic therapy [30]. 

Among the main alterations of oral  
tissues outlined in childhood leukemias, 
Cammarata-Scalisi et al. have identified 
petechiae, gingival bleedings, mucosal 
ulcerations, gingival enlargement with or 
without necrosis, infections and others 
[31].4/14/2026 5:08:00 PM4/14/2026 5:08:00 
PM4/14/2026 5:08:00 PM 

Gingival and periodontal alterations 
observed in pediatric leukemia most likely 

appear as a result of gingival tissue infiltration 
by the leukemic cells, associated to 
hematological disturbances and specific 
malignancy immunosuppression, which support 
the gingival inflammation, bleeding and 
periodontal infection susceptibility [31]. 

However, the picture of pathologic 
sequences during periodontal disease in the 
context of such a severe systemic disorder as 
leukemia, is far from being clear, the underlying 
immunological mechanisms being yet to be 
explored. 

Literature has identified interactions 
between cytokine networks and oxidative 
mechanisms, described as key elements in the 
pathogenesis of periodontal disease, in adults as 
well as children [18,32,33]. 

The relationship between inflammation 
status and oxidative stress has sometimes been 
described as a bidirectional, self-perpetuating, 
destructive cycle [34]. 

Consistent evidence of the interdependence 
between the interleukin-mediated inflammatory 
response and the oxidative stress imbalance, 
both in periodontal disease and oral 
manifestations have been depicted during the 
evolution of systemic conditions. Moreover, a 
new field in periodontology seems to be 
emerging, related to the concept of „periodontal 
medicine”, which highlights a close association 
between periodontal disease and oral and 
systemic health [35]. 

A relatively recent approach evaluated 
proinflammatory cytokines such as IL-6 and 
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MMP-9 (matrix metalloproteinase-9)  
and certain oxidative stress markers (MDA, 
SOD and 8-OHdG), recording a possible 
connection between increased values of 
inflammatory mediators and oxidative 
imbalance in radicular cysts [36]. 

Despite reporting a strong correlation 
between pain scores and serum 8-OHdG and 
MDA values, which could suggest an 
interrelation between inflammation and 
oxidative stress mechanisms, Kazan et al. 
(2023) did not find significant associations 
between MDA, 8-OHdG and IL-6 in subjects 
with temporo-mandibular joint disorders 
compared to healthy individuals [37]. 

Periodontal disease seems to be related to 
systemic expression of interleukins, as Kajihara 
et al. reported in their study in 2022. These 
authors have even observed a positive 
relationship between periodontal  
health deterioration, IL-6 expression and 
regulatory T cells increase in oncological adult 
patients, suggesting an involvement of 
periodontal impairment in cancer progression 
[38]. 

Other authors have linked periodontal 
disease with an increased risk for acute 
myocardial infarction, suggesting that oxidative 
stress could represent the main pathogenic 
bridge between the two conditions, in the 
absence of IL-1β levels differentiation [39]. 

In the present study, plasma biomarker 
values illustrated certain statistically significant 
relationships between the evaluated cytokines 
and oxidative stress factors. Among the 
consistent associations, MDA values stand out 
as a rather sensitive indicator of the connection 
between inflammatory status and oxidative 
stress. This lipid peroxidation marker seems to 
raise in plasma along with increased plasmatic 
values of IL-1β, IL-17α and TGF-β. 

As gingival crevicular fluid is an exudate 
reflecting the local response of periodontal 
tissues to the bacterial invasion and 
inflammation, certain biological markers 
identified in this fluid may be used to estimate 
local inflammatory status as well as oxidative 
imbalance in periodontal disease [14]. 

Literature depicts direct connections 
between local levels of oxidative stress 
biomarkers and periodontal disease, 
highlighting the important role of oxidative 
stress in the evolution and development of this 
condition [40]. 
 
 

Regarding the complex interplay between 
inflammatory pillars and oxidative stress factors 
expressed local in GCF, within periodontal 
disease and systemic conditions, research is 
quite narrow and rather focused on adults than 
children and adolescents. One recent study 
evaluated the connection between IL-6 and 
TNF-α (tumor necrosis factor alpha) gingival 
fluid values in colorectal cancer, suggesting an 
association between the severity of periodontal 
disease, the inflammatory markers and the 
oncologic pathology severity [41]. 

Moreover, oxidative stress reflected by 
gingival crevicular fluid specific markers’ 
values seem to be involved in the relationship 
between periodontal disease and diabetes 
[42-45]. 

Most studies which focused on systemic 
diseases and underlying mechanisms related to 
periodontal disease, such as inflammatory 
cascades and oxidative stress imbalance, are 
usually not based on causality, linking the 
conditions through bidirectional associations. 

This would also be the case of chronic 
kidney diseases, where some authors have 
linked periodontal inflammation with increased 
systemic inflammatory mediators and oxidative 
stress factors [46]. 

In our study, gingival crevicular fluid SOD 
and 8-OHdG values proved to be the most 
powerful correlation factors, when evaluating 
the interdependence between cytokines and 
oxidative stress markers at a local level, in the 
gingival fluid. These two markers associate 
with inflammatory indicators evaluated in GCF, 
suggestive for a complex synergy between 
cytokine cascade and oxidative stress 
mechanisms. 

There are clear limitations for our study that 
should be acknowledged, considering the 
relative narrow subject size and the inability to 
distinguish whether the observed changes and 
associations are primarily attributable to 
periodontal impairment or to hematological 
malignancy itself. The interplay between these 
conditions remains to be clarified and warrants 
further research in large scale approaches. 

Additionally, although differences in 
oxidative imbalance and cytokine levels were 
identified in leukemia children, the 
investigation of the relationship between 
interleukins and oxidative stress markers was 
conducted on the entire study population, 
without differentiating between leukemia 
juvenile subjects and healthy controls. 



Cezar Ilie Foia et al. - Oxidative Stress, Inflammatory Markers in Children with Malignancies 

62 10.12865/CHSJ.52.01.07 

Conclusions 
The present study highlights the relationship 

between inflammatory and oxidative stress 
markers in children with hematologic 
malignancies, both at systemic and periodontal 
level. 

Plasma findings suggest that MDA may 
represent a sensitive marker of the association 
between oxidative stress and inflammation, 
as it exhibited positive correlations with IL-1β, 
IL-17α, and TGF-β1, while GCF analyses 
evidenced 8-OHdG and SOD as oxidative stress 
markers most closely associated with 
inflammatory cytokines. 

These results support the view that 
periodontal alterations in children with 
leukemia may reflect an intricate connection 
between immune dysregulation and oxidative 
stress. 

However, the relatively small subject size 
may limit the strength of these conclusions, 
further larger studies being necessary for 
enforcing our findings. 
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