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Abstract: Background: Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized by
chronic hyperglycemia due to impaired insulin secretion or action. Prolonged hyperglycemia elevates
HbAlc levels, which may compromise leukocyte phagocytic function, leading to increased infection
and inflammation risk. Leukocytosis has been linked to atherosclerosis and metabolic syndrome in
T2DM, and an elevated neutrophil-to-lymphocyte ratio (NLR) is also associated with metabolic
syndrome.Objective: This study aimed to investigate the correlation between HbAlc levels, leukocyte
count, and NLR values in patients with T2DM at Kilisuci Hospital, Kediri City.Methods: A cross-
sectional design was employed. Thirty T2DM outpatients from the Internal Medicine Polyclinic at
Kilisuci Hospital were recruited via purposive sampling between March 17 and April 15, 2025, based
on inclusion and exclusion criteria. HbAlc level served as the independent variable, while leukocyte
count and NLR value were dependent variables. Data were analyzed using Kendall's tau-b correlation
test.Results: No significant correlations were observed between HbAlc levels and leukocyte count (p
= 0.858) or between HbAlc levels and NLR values (p = 0.830). However, a significant positive
correlation was found between leukocyte count and NLR values (p = 0.000), with moderate strength
(T = 0.480).Conclusion: HbAlc levels do not correlate with leukocyte count or NLR values in T2DM
patients. Nevertheless, a significant correlation exists between leukocyte count and NLR. Future
research should include larger sample sizes, incorporate secondary data alongside primary data, and

compare NLR with other inflammatory markers.

Keywords: Cross-Sectional Study; HbA1c; Inflammation; Leukocyte Count; Type 2 Diabetes Mellitus.

1. Introduction
Type 2 diabetes mellitus (T2DM) is a metabolic disorder characterized by chronic

hyperglycemia resulting from impaired insulin secretion, insulin action, or both. According
to the World Health Organization (2021), approximately 422 million people worldwide live
with diabetes, with Indonesia ranking seventh globally, accounting for 10.7 million cases
(IDF, 2019). In East Java Province, the prevalence reaches 14.80%, and data from the Kediri
City Health Office recorded 8,173 DM cases in 2023. Kilisuci Regional General Hospital, a
newly established government hospital in Kediri City, reported an increase in T2DM patients
from 122 cases in 2023 to 135 cases in 2024.

DOI : https://doi.org/10.55606/ijhs.v6i2.7120
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Chronic hyperglycemia and elevated HbAlc levels can trigger proinflammatory cytokines
such as IL-6 and IL-8, leading to leukocytosis. Leukocytosis is directly associated with
atherosclerosis and metabolic syndrome in T2DM. Recent evidence also highlights the role
of neutrophils and lymphocytes in the progression of T2DM, with the neutrophil-to-
lymphocyte ratio (NLR) emerging as a simple, reliable, and inexpensive marker of systemic
inflammation. While previous studies by Andayani et al. (2023) found a significant relationship
between blood glucose levels and leukocyte count, and Anggoro (2019) reported a correlation
between HbAlc and NLR, no study has simultaneously examined the correlations among
HbAT1c, leukocyte count, and NLR in T2DM patients at Kilisuci Hospital. Therefore, this
study aimed to investigate the correlation between HbAlc levels, leukocyte count, and NLR

values in patients with type 2 diabetes mellitus at Kilisuci Regional General Hospital, Kediri
City.

2. Preliminaries
Globally, diabetes has become a major public health concern. According to the World

Health Ozganization (WHO), the number of people living with diabetes reached 422 million
in 2021. Indonesia holds the seventh position worldwide, with approximately 10.7 million
individuals affected by diabetes mellitus IDF, 2019). At the provincial level, East Java ranks
12th out of 38 provinces, accounting for 14.80% of the province’s total population of neatly
96 million (Riskesdas, 2023). More locally, data from the Kediri City Health Office reveal that
in 2023 alone, 8,173 residents were diagnosed with diabetes. Notably, during the first six
months of that year, over 5,000 new cases were recorded, suggesting that the annual incidence
might have risen compared to the previous year (Ismawati, 2024). This upward trend is also
reflected in the records of Kilisuci Regional General Hospital—a newly established
government hospital in Kediri City—where the number of type 2 diabetes mellitus (T2DM)
patients increased from 122 in 2023 to 135 in 2024.

Type 2 diabetes mellitus is fundamentally a metabolic disorder. It arises from defects
in insulin secretion, insulin action, or a combination of both. Unlike type 1 diabetes, the
pancreatic B-cells in T2DM are not completely destroyed; only a fraction of them function
normally. However, the insulin that is produced is often of poor quality and cannot work
effectively, leading to chronic elevation of blood glucose levels, known as hyperglycemia. To
monitor disease progression and guide therapy, regular blood glucose assessment is essential.
Among the available tools, HbAlc testing is particularly valuable because it reflects average
blood glucose levels over the preceding three months, thereby providing a more stable
indicator of long-term glycemic control (Decroli, 2019).

When HbAlc levels remain persistently high or uncontrolled, they can trigger an
increase in pro-inflammatory cytokines such as interleukin-6 (IL-6) and interleukin-8 (IL-8).
These cytokines, in turn, stimulate the production and release of leukocytes, leading to
leukocytosis. This elevated white blood cell count is not merely a laboratory finding; it is
thought to be directly involved in the pathogenesis of atherosclerosis, metabolic syndrome,
and cardiovascular disease—all common complications of T2DM. Consequently, leukocyte
count has long been regarded as a classical marker of systemic inflaimmation in diabetic
patients.

Recent immunological studies have further clarified the roles of various immune cells
in T2DM. T lymphocytes, B lymphocytes, natural killer (NK) cells, myeloid cells, and

neutrophils all contribute to the development and progression of the disease. Neutrophils, as
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the first line of defense against pathogens, play a particularly crucial role. When their
functional activity is impaired—a common occurrence in pootly controlled diabetes—
patients become more susceptible to infections and tend to experience more severe outcomes.
Thus, neutrophils are central to the host’s cellular defense against foreign agents (Hanun,
2022).

In the early phase of inflammation, IL-8 production increases to promote neutrophil
activation and recruitment. Later, IL-6 helps shift the cytokine profile toward monocyte
chemoattractant protein-1 (MCP-1), which then activates mononuclear cells. As the
inflaimmatory process evolves, the initial neutrophil-driven response transitions toward
lymphocyte involvement. This transition is accompanied by neutrophil apoptosis and
phagocytosis—mechanisms that prevent excessive neutrophil accumulation, which can be
toxic to surrounding tissues and may exacerbate inflammation. In T2DM, increased oxidative
stress accelerates lymphocyte apoptosis, leading to a relative rise in neutrophil count
compared to lymphocytes. This imbalance is captured by the neutrophil-to-lymphocyte ratio
(NLR). A high NLR value has been associated with metabolic syndrome and is now
considered an important marker of systemic inflammation (Susilo et al., 2020).

NLR has gained recognition as a practical inflammatory marker for detecting chronic
inflammation. It offers several advantages: measurement is simple, efficient, and reliable due
to its high stability and sensitivity. The ratio is calculated by dividing the absolute neutrophil
count by the absolute lymphocyte count. An elevated neutrophil count typically indicates an
ongoing non-specific destructive inflammatory process, whereas a low lymphocyte count
points to weakened immune regulation (Nurdin et al., 2021). In chronic inflammatory states
such as T2DM, neutrophil counts tend to rise while lymphocyte counts decline. Research has
shown that NLR may be superior to total leukocyte count, isolated neutrophil count, or
isolated lymphocyte count as an inflaimmatory marker because it is less affected by
physiological fluctuations such as dehydration or physical activity. Moreover, compared to
other inflammatory markers like C-reactive protein (CRP), IL-6, tumor necrosis factor-alpha
(TNF-a), or procalcitonin (PCT), NLR testing is easier to perform and relatively inexpensive
(Nutdin et al., 2021).

Previous studies have explored these relationships in different settings. For instance,
Andayani et al. (2023) investigated the link between blood glucose levels and leukocyte count
in T2DM patients at Gambiran Regional Hospital, Kediri City, and reported a significant
association. Similarly, Anggoro (2019) examined the correlation between HbAlc levels and
NLR values in T2DM patients and also found a significant relationship. Given the growing
number of T2DM patients at Kilisuci Regional General Hospital—both outpatients and
inpatients—this hospital provides an ideal setting for further research. Against this
background, the present study was designed to examine the correlations among HbAlc levels,
total leukocyte count, and NLR values in patients with T2DM at Kilisuci Regional General
Hospital, Kediri City.

While Andayani et al. focused on blood glucose and leukocytes, and Anggoro
concentrated on HbAlc and NLR, the present study expands the scope by also analyzing the
relationship between leukocyte count and NLR—both being accessible markers of
inflammation. Therefore, this study aims to determine whether significant correlations exist
between (1) HbAlc and leukocyte count, (2) HbAlc and NLR, and (3) leukocyte count and
NLR in the same T2DM patient population.
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3. Materials and Method

This study employed an analytical observational design with a cross-sectional
approach, meaning that all measurements were taken at a single time point. The study
population consisted of all patients with type 2 diabetes mellitus (T2DM) who attended the
Internal Medicine Outpatient Polyclinic at Kilisuci Regional General Hospital, Kediri City,
between March and April 2025. A total of 30 patients were included. Major demographic
characteristics collected from medical records included age, sex, and duration of diabetes.
Topic-specific charactetistics comprised random blood glucose levels (2200 mg/dL as
inclusion criterion), HbAlc levels, total leukocyte count, and neutrophil-to-lymphocyte ratio
(NLR).

Inclusion criteria were: patients clinically diagnosed with type 2 diabetes mellitus, with
a random blood glucose level of 2200 mg/dL at the time of recruitment, and who provided
written informed consent.

Exclusion criteria were: presence of comorbidities that could influence the
inflammatory or hematological parameters, specifically thalassemia or active tuberculosis. No
restrictions based on demographic characteristics (e.g., age, sex, ethnicity) were applied, as the
goal was to reflect the real-world T2DM outpatient population.

Participants were selected using a non-probability purposive sampling technique. The
researcher approached all T2DM outpatients who visited the clinic during the study period
and met the inclusion criteria. The percentage of approached individuals who agreed to
participate was 100% (30 out of 30 eligible patients). No self-selection by individuals or units
occurred.

Data collection setting and location: All blood samples were collected and analyzed
at the Clinical Pathology Laboratory of Kilisuci Regional General Hospital, Kediri City. The
study was conducted from March to April 2025.

Agreements and payments: No financial or material payments were made to
participants. However, each participant received a detailed explanation of the study
procedures and signed an informed consent form.

Ethical approval and safety monitoring: The study was carried out in accordance with
the Declaration of Helsinki. Ethical approval was obtained from the appropriate institutional
review board (IRB) of the health faculty or hospital (details to be added as per local approval
number). Patient confidentiality was maintained throughout. No interim safety monitoring
was required as this was a non-interventional, observational study involving only routine
blood tests.

The intended sample size was determined using a proportional allocation formula
based on the three-month patient load at the Internal Medicine Polyclinic. The total T2DM
outpatient population (N) during the reference period (July—September 2024) was 124
patients, distributed as: July (n=54), August (n=306), September (n=34). Using the
formula s=nNXSs=NnXS, with a desired total sample S=305=30, the proportional samples
were: July =13, August =9, September =8, summing to 30. No formal power analysis was
performed because the primary aim was correlational exploration; the sample size was set to
be practically feasible while maintaining proportional representativeness. The actual sample

size was 30, identical to the intended size. No interim analyses or stopping rules were applied.
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Primary measures:

1. HbAlc level (independent variable) — measured from venous blood using standardized
laboratory methods (e.g., immunoassay or HPLC, as per hospital protocol). Results
expressed as percentage (%0).

2. Leukocyte count (dependent variable) — measured using an automated hematology
analyzer, reported as X10%/ulL.

3. Neutrophil-to-lymphocyte ratio (NLR) (dependent variable) — calculated by dividing the
absolute neutrophil count by the absolute lymphocyte count, both obtained from the
complete blood count.

Secondary measures / covariates:

1. Random blood glucose level (used for inclusion confirmation)

2. Demographic data (age, sex)

3. Diabetes therapy history (extracted from medical records)

4. Comorbidities (thalassemia, tuberculosis) — used for exclusion.

Data collection methods: Primary data were obtained directly by the researcher from
fresh venous blood samples collected from participants. Secondary data (demographics,
diagnosis, therapy history) were extracted from the hospital’s medical record information
system (RMIK).

Quality enhancement measures: All laboratory measurements followed the standard
operating procedures of the hospital’s Clinical Pathology Laboratory, which participates in
regular internal and external quality control programs. Data collectors (laboratory technicians)
were trained and blinded to the study hypothesis. No multiple observations were performed
on the same participant because the cross-sectional design required only one measurement
per participant.

Instrument information: All instruments were standard clinical laboratory equipment
(automated hematology analyzer, HbAlc analyzer). No ad-hoc or validated psychometric
instruments were used; the study relied solely on objective biometric measurements, which
have well-established analytical validity.

Data were analyzed using SPSS (or equivalent statistical software). The normality of
the distribution was first assessed using the Shapiro-Wilk test (not reported in the original
text, but implied for correlation choice). Because the data were not normally
distributed, Kendall's tau-b correlation coefficient was used to examine bivariate correlations
between:

1. HbAlc levels and leukocyte count,

2. HbA1lc levels and NLR values,

3. Leukocyte count and NLR values.

A p-value < 0.05 was considered statistically significant. The strength of correlation was
interpreted as follows: 0.00-0.199 (very weak), 0.20-0.399 (weak), 0.40—0.599 (moderate),
0.60-0.799 (strong), 0.80—1.00 (very strong). All analyses were prespecified; no adjusted or
exploratory analyses (e.g., multivariate regression) were performed because the primary aim

was simple bivariate correlation. No interim analyses were conducted.

4. Results and Discussion
A total of 30 patients with type 2 diabetes mellitus (T2DM) were enrolled in this study.
All participants were outpatients at the Internal Medicine Polyclinic of Kilisuci Regional

General Hospital, Kediri City, and underwent blood sampling between March 17 and April
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15, 2025. The majority of participants were female (19 out of 30, 63%), while 11 participants
(37%) were male. The age distribution (Table V.2) revealed that the largest age group was 56—
65 years (12 participants, 40%), followed by 4655 years (5 participants, 17%), 36—45 years (4
participants, 13%), and 26-35 years, 6675 years, and =76 years (each 3 participants, 10%).
The mean age was 56.50 years (SD = 13.387), with a median of 60.00 years, ranging from 33

to 80 years.
Tabel 1. HbAlc Levels.
Up to HbAlc
Mean 8,523
Minimum 6,8
Median 8,250
Maximum 11,5
Standard deviation 1,3156

As presented in Table 1., the mean HbAlc level was 8.523% (SD = 1.3156), with a
minimum of 6.8% and a maximum of 11.5% (median = 8.250%). Using the clinical cutoff of
<7.0% for controlled T2DM, only one participant (3%) had controlled HbAlc, while the
remaining 29 participants (97%) had uncontrolled HbAlc (>7.0%). Thus, the average HbAlc
level in this study population was markedly elevated.

Table 2. Leukocyte Count.
Number of Leukocytes

Mean 10.359,00
Minimum 5.350
Median 10.060,00
Maximum 20.120
Standard deviation 4.095,275

The leukocyte count results are summarized in Table 2. The mean leukocyte count
was 10,359 per mm?® (SD = 4,095.275), ranging from 5,350 to 20,120 per mm?® (median =
10,060 per mm?). According to the normal reference range of 4,000-10,000 per mm?, 15
participants (50%) had a normal leukocyte count and 15 participants (50%) had an elevated
count. The mean value was slightly above the upper normal limit, indicating a mild

leukocytosis on average.
Table 3. Neutrophil-to-Lymphocyte Ratio (NLR) Value.

NLR Value
Mean 5,3523
Minimum 1,19
Median 3,4150
Maximum 19,23
Standard deviation 4,40974

Table 3. display the NLR values. The mean NLR was 5.3523 (SD = 4.40974), with a
minimum of 1.19 and a maximum of 19.23 (median = 3.4150). Using a normal cutoff of =3.13,
12 participants (40%) had a normal NLR, while 18 participants (60%) had an elevated NLR.
The average NLR was therefore above the normal threshold, suggesting a systemic
inflammatory tendency in the study population.

Table 4. Data normality test.
Up to HbAlc Number of Leukocytes NLR Value

Standard Deviation 1,3156 4095,275 4,40974
Shapiro-Wilk 0,924 0,918 0,804
Signifikan (2-tailed) 0,035 0,023 0,000

Uji Shapiro-Wilk, a = 5%
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Because the sample size was =50, the Shapiro-Wilk test was used to assess the
normality of the data distribution (T'able V.6). The significance values for HbAlc (p = 0.035),
leukocyte count (p = 0.023), and NLR (p = 0.000) were all below 0.05, indicating that none
of the three variables followed a normal distribution. Consequently, the non-parametric
Kendall’s tau-b correlation test was applied for all bivariate analyses.

Tabel 5. Uji Kendall's tan-b antara kadar HbAlc dan jumlah leukosit.
Jumlah Leukosit

Kadar HbAlc Koefisien korelasi 0,023
Sig. (2-tailed) 0,858
N 30

As shown in Table 5, Kendall’s tau-b correlation coefficient between HbAlc levels
and leukocyte count was 0.023, with a p-value of 0.858 (p > 0.05). This indicates no statistically
significant correlation between the two variables. Therefore, the null hypothesis (Hol) was
accepted, and the alternative hypothesis (Hal) was rejected.

Tabel 6. Uji Kendall’s tan-b antara kadar HbAlc dan nilai NLR.

Nilai NLR

Kadar HbAlc Koefisien korelasi 0,028
Sig. (2-tailed) 0,830
N 30

Table 6 presents the correlation between HbAlc levels and NLR values. The
correlation coefficient was 0.028, with a p-value of 0.830 (p > 0.05). Again, no significant
correlation was found. Thus, Ho2 was accepted and Ha2 rejected.

Tabel 7. Uji Kendall’s tan-b antara jumlah leukosit dan nilai NLR.

Nilai NLR
Jumlah Leukosit Koefisien korelasi 0,480
Sig. (2-tailed) 0,000
N 30

As displayed in Table 7, the Kendall’s tau-b correlation coefficient between leukocyte
count and NLR was 0.480, with a p-value of 0.000 (p < 0.05). This result demonstrates a
statistically significant positive correlation of moderate strength (t = 0.480). The positive
direction indicates that an increase in leukocyte count is associated with an increase in NLR,
and vice versa. Accordingly, the null hypothesis (Ho3) was rejected, and the alternative
hypothesis (Ha3) was accepted.

This research was carried out at Kilisuci Regional General Hospital in Kediri City,
focusing on individuals with type 2 diabetes mellitus (T2DM) who were receiving care at the
Internal Medicine Outpatient Clinic. Data collection spanned from March 17 to April 15,
2025. For each participant, we simultaneously measured HbAlc levels and performed a
complete blood count to obtain total leukocyte count and the neutrophil-to-lymphocyte ratio
(NLR).

Among the 30 enrolled participants, 11 (37%) were men and 19 (63%) were women,
indicating a higher proportion of female subjects. This gender distribution aligns with
observations by Galita and Septianingrum (2022), who noted that women face a greater risk
of developing T2DM than men. According to their analysis, this elevated risk may be
attributed to dietary habits particulatly higher intake of sugar and fats—combined with lower
levels of physical activity among women.

The age breakdown of the participants was as follows: three individuals (10%) were
between 26 and 35 years old; four (13.3%) were aged 36-45; five (16.7%) were aged 46-55;
the largest group, 12 participants (40%), fell into the 56—65 year range; three (10%) were aged
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66-75; and another three (10%) were 76 years or older. The youngest participant was 33 years
old, the oldest 80 years, with a mean age of 56.50 years (median = 60.00, SD = 13.387). This
age profile is consistent with the findings of Scarton et al. (2023), who reported that
individuals over 45 years are at heightened risk for T2DM due to degenerative changes that
impair the body’s ability to manage glucose effectively.

All 30 participants (100%) had elevated HbAlc levels, as shown in Table 1.1. This
outcome was anticipated, given that the inclusion criteria required either a fasting blood
glucose level of 2120 mg/dL or a random blood glucose level of =200 mg/dL.—both
indicative of poor glycemic control. Consequently, uncontrolled hyperglycemia was reflected
in elevated HbAlc values. This finding echoes the work of Karimah et al. (2018), who
observed that most T2DM patients exhibit increased HbAlc, which serves as a measure of
average blood glucose over the preceding two to three months, rather than capturing daily
fluctuations.

Regarding leukocyte counts (Table 1.2), exactly half of the participants (15 out of 30)
had values within the normal range, while the other half showed elevated counts. This pattern
is in line with the observations of Permatasi (2023), who noted that the mean leukocyte count
in T2DM patients tends to exceed the upper limit of normal. As for NLR (Table 1.3), 12
participants (40%) had normal values, whereas 18 (60%) had elevated NLR. This
predominance of elevated NLR agrees with the report by Nurdin et al. (2021), who found
that the majority of T2DM patients display an increased NLR.

T2DM arises from insulin resistance or impaired insulin action, leading to chronic
hyperglycemia (Decroli, 2019). Both hyperglycemia and elevated HbAlc can trigger sustained
low-grade inflammation, which in turn may promote leukocytosis (Harun, 2020). In the eatly
inflammatory phase, increased production of interleukin-8 (IL-8) drives neutrophil generation
and activation. Subsequently, interleukin-6 (IL-06) shifts the cytokine profile from IL-8 toward
monocyte chemoattractant protein-1 (MCP-1), which recruits and activates mononuclear
cells. As inflaimmation progresses, the initial neutrophil-dominated response transitions
toward lymphocyte involvement, accompanied by neutrophil apoptosis and phagocytosis.
This process is essential because an excessive accumulation of neutrophils can be toxic to
surrounding tissues and may exacerbate inflammation. In diabetes, heightened oxidative stress
accelerates lymphocyte apoptosis, thereby raising the NLR (Susilo et al., 2020).

Because the sample size was 50 or fewer, we used the Shapiro—Wilk test to assess the
normality of the data distribution (Table 1.4). The two-tailed significance values were 0.035
for HbAlc, 0.023 for leukocyte count, and 0.000 for NLR—all below the 0.05 threshold,
indicating that none of the three variables followed a normal distribution. Accordingly, we
applied the non-parametric Kendall’s tau-b correlation test using SPSS.

As shown in Table 1.5, no statistically significant correlation was found between
HbA1c levels and leukocyte count. This finding is consistent with the report by Weinmusa
(2021), who similarly observed no meaningful relationship between these two parameters.

Table 1.6 likewise reveals no significant correlation between HbAlc levels and NLR
values. This result supports the work of Simamora (2024), who also failed to find a significant
association between HbAlc and NLR. However, it stands in contrast to the study by Anggoro
(2019), which reported a significant correlation.

Several factors may explain the absence of a relationship between HbAlc and either
leukocyte count or NLR in our study. All participants were outpatients who attended regular

follow-up visits and underwent consistent laboratory monitoring. Furthermore, our exclusion
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criteria ruled out comorbidities such as thalassemia and tuberculosis. Based on questionnaire
data, none of the 30 respondents were obese—a condition characterized by excess body fat
that often contributes to metabolic complications and increased inflammatory burden. The
absence of obesity in this cohort may have reduced the overall level of chronic inflammation,
potentially obscuring any link between glycemic control and these inflammatory markers.

In contrast to the above null findings, Table 1.7 demonstrates a significant positive
correlation between total leukocyte count and NLR, with a correlation coefficient of 0.624
(moderate to strong) and a p-value below 0.05. This indicates that higher leukocyte counts
tend to accompany higher NLR values, and vice versa.

A more detailed examination of the 30 participants revealed the following patterns: 10
individuals had both normal leukocyte counts and normal NLR. These participants were
likely adherent to their prescribed medication regimens. 13 participants showed elevated
leukocyte counts together with elevated NLR. Interviews with these individuals indicated that,
although they attended regular check-ups, they were non-adherent to their medications and
did not follow dietary recommendations. 5 participants had normal leukocyte counts but
elevated NLR. This pattern may be explained by long-standing T2DM, which can
independently drive NLR elevation without necessarily raising total leukocyte counts. 2
participants exhibited elevated leukocyte counts but normal NLR. A possible explanation is
a temporary, acute illness on the day of blood sampling, which could increase leukocyte counts
without affecting the neutrophil-lymphocyte balance.

NLR is calculated as the absolute neutrophil count divided by the absolute lymphocyte
count. An elevated neutrophil count points to an ongoing, non-specific destructive
inflaimmatory process, whereas a low lymphocyte count suggests impaired immune regulation
(Nurdin et al, 2021). Therefore, an NLR above 3.13 reflects relative neutrophilia and
lymphopenia. Among our participants with elevated NLR, differential count analysis (for
example, subject A15) also showed increased monocyte levels—monocytes play a role in
fighting infections and enhancing immune responses. Some subjects with normal NLR (e.g.,
A18, A26) and some with elevated NLR (e.g., A1, A11, A27) exhibited increased eosinophils,
which are involved not only in allergic reactions but also in responses to infection (Rosita et
al., 2019).

Taken together, an elevated NLR accompanied by an increased leukocyte count may
serve as an independent predictor of the severity of inflammation—whether caused by
infection or by chronic inflammatory processes. Leukocytosis has been directly linked to the
pathogenesis of atherosclerosis and metabolic syndrome in T2DM patients. Similarly, an
clevated NLR is associated with metabolic syndrome and is recognized as an important
marker of systemic inflimmation. Furthermore, a high NLR indicates increased
cardiovascular risk in patients with metabolic syndrome. As the severity of an infection
worsens, both leukocyte count and NLR tend to rise. Additionally, elevated levels of these

parameters may predict other complications, such as sepsis and gangrene (Naess et al., 2017).

5. Conclusion

This study investigated the correlations among HbAlc levels, leukocyte count, and
neutrophil-to-lymphocyte ratio (NLR) in patients with type 2 diabetes mellitus at Kilisuci
Regional General Hospital, Kediri City. The results yielded several key findings. The mean

HbATc level was 8.5%, with a minimum of 6.8% and a maximum of 11.5%. The mean
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leukocyte count was 10,359 per mm?, ranging from 5,350 to 20,120 per mm?®. The mean NLR
value was 5.35, with 2 minimum of 1.19 and a maximum of 19.23.

Correlation analysis revealed no significant relationship between HbAlc levels and
leukocyte count (p = 0.858), nor between HbAlc levels and NLR values (p = 0.830).
However, a statistically significant positive correlation was found between leukocyte count
and NLR values (p = 0.000), with a moderate strength of correlation (t = 0.480) and a
unidirectional relationship. This indicates that an increase in leukocyte count is accompanied
by an increase in NLR, and vice versa.

In conclusion, while HbAlc does not correlate with either leukocyte count or NLR
in this patient population, the significant correlation between leukocyte count and NLR
suggests that both parameters may serve as interrelated markers of inflammation in type 2
diabetes mellitus. These findings support the potential use of NLR alongside total leukocyte

count as simple, accessible inflammatory biomarkers in routine clinical practice.
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