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ARTICLE INFORMATION ABSTRACT
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Revised: February 13, 2025 Diabetes mellitus (DM) is a chronic disease characterised by elevated blood glucose

levels > 200 mg/dl due to metabolic disorders. Insulin resistance triggers a blood
glucose imbalance, resulting in no energy supply needed by the body's cells. The
condition of DM s destructive to the body and, therefore, needs to be measured with
stable parameters for the long term. HbAlc is a standard clinical examination used as a
KEYWORDS determinant of glycaemic status in DM disease. C-reactive protein (CRP) level is an
effective parameter in determining the index of damage or inflammation that occurs in
the body due to DM. This study aims to determine the relationship between HbAlc
levels and CRP levels in patients with diabetes mellitus at Dr. Sardjito Hospital. Twenty
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CORRESPONDENCE patients with type 2 diabetes mellitus were included in this study using the purposive
— — i sampling technique. HbAlc data and CRP levels were analysed with the Spearman
E-mail: ditapratiwi@ump.ac.id correlation test. The Pearson correlation test results showed a p-value = 0.001 and an r-

value = 0.705. There is a relationship between HbAlc levels and CRP levels in DM
patients at RSUD Dr. Soedirman Kebumen.

INTRODUCTION

Diabetes mellitus (DM) is a metabolic disorder characterized by hyperglycemia due to abnormalities in
insulin secretion, insulin action, or both, causing metabolic function disorders and multi-organ failure,
especially in the kidneys, eyes, nerves, heart, and blood vessels (Tandjungbulu et al., 2022). The Ministry
of Health of the Republic of Indonesia reported in 2018 that the prevalence of DM mainly aged 55-64
years at 6.29% and females at 1.78% (Kemenkes RI, 2019). The prevalence of DM in Central Java in
2021 was 10.7% (DinkesProv Jateng, 2021). During 2022, there were 647 thousand cases of diabetes in
Central Java, and in Kebumen Regency, two types of diabetes were identified, namely type | DM with
980 cases and type 2 DM (T2DM) with 10,482 cases. The results of data collection at RSUD Kebumen
found 739 cases of diabetes, with 137 cases of type 1 DM (T1DM), 491 cases of type Il diabetes, 23 cases
of diabetes during pregnancy, and 88 cases of other types of diabetes.

DM disease can thus be diagnosed through blood glucose measurement (Bistara, et al., 2022). The
application of DM disease management cannot be applied to general blood glucose measurements
because the results are less specific (Bistara et al., 2022). HbAlc is one of the components that
determines the glycemic status of DM patients. This component has been standardized and is effective for
long-term use. HbAlc in DM patients will increase based on the presence or absence of binding between

hemoglobin and blood glucose, not on the rise and fall of glucose levels in the body. The binding between
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the two is stable, so the value is not easily influenced by external factors such as the amount of food
intake (Widiyanti et al., 2020).

Metabolic disorders in patients with DM will affect the body's tissue regeneration cycle, resulting in
tissue damage or inflammation very quickly. C-reactive protein (CRP) is used as an inflammatory marker
with high sensitivity. Even high-sensitivity C-reactive protein (Hs-CRP) can detect CRP levels as low as
0.3 mg/L to as high as 300 mg/L quantitatively (Blinc et al., 2020). Omer and Ali reported that there were
significant differences in fasting blood glucose, HbA1C, Hs CRP, IL-6, and TNF-a levels between the
control group and the case group in patients with T2DM in Sudan. Still, there were no significant
differences in all these parameters between male and female patients (Omer & Ali, 2019).

Bhaskar et al. reported that there is a correlation between CRP levels and HbA1C levels in patients with
T2DM at Nalanda Medical College and Hospital in Patna, Bihar, India (Bhaskar et al., 2021). There was a
difference in HbAL1C levels between DM and non-DM groups at Kiitahya Private Hospital in Kutahya
province, western Turkey. HbA1C levels correlate with CRP levels in T2DM patients (Son, 2019). This
study aims to determine the correlation between HbA1C levels and CRP levels in T2DM patients at
RSUD Dr. Soedirman Kebumen, Kebumen Regency.

METHOD

This study used a cross-sectional design and was conducted in July 2023 at RSUD Dr. Soedirman
Kebumen after obtaining ethical clearance from the Health Research Ethics Commission of Universitas
Muhammadiyah Purwokerto number KEPK/UMP/49/V11/2023. Twenty T2DM patients were involved in
this study using the purposive sampling technique.

Inclusion criteria: 1) DM patients who were registered at RSUD Dr. Soedirman Kebumen for the last year,
according to medical records; 2) Patients willing to sign informed consent; 3) Chronic type 2 DM patients
obtained through medical record results. Exclusion Criteria: 1) No history of metabolic syndrome,
hypertension, viral or bacterial infections, or other comorbidities; 2) DM patients with anemia based on
medical records. Measurement of HbA1C levels used the VIVaDiag POCT Analysis Vim 1000, while
measurement of CRP levels used the BiOLIiS 30i. The data were analysed using the Spearman correlation

test.

RESULT

The majority of T2DM patients at RSUD, Dr. Soedirman Kebumen, were aged > 56 years old. There
were 16 patients (80%). The mean age of the patients was 60.10 + 11.323 years old. The majority of
T2DM patients were male: 12 patients (60%), experienced excessive thirst and hunger: 13 patients (65%),

severe weight loss: 11 patients (55%), often urinated at night: 14 patients (70%), and regularly exercised:
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13 patients (65%). The mean HbA1C level was 7.87 £ 2.499%, while the mean CRP level was 4.96 +
2.103%. The details of the subject characteristics are illustrated in Table 1, while the correlation between
HbA1C levels and CRP levels is illustrated in Table 2.

Table 1. Subject Characteristics

Characteristics Frequency (n) Percentages (%) Mean £ SD Median (Min-Max)
Age (y.0)
25-40 2 10
60,10 £+ 11,323 62,50 (27-82)
41-55 2 10
>56 16 80
Gender
Male 12 60
Female 8 40
The patient feels excessive hunger and thirst.
Yes 13 65
No 7 35
Severe weight loss in patients
Yes 11 55
No 9 45
The patient urinates frequently at night.
Yes 14 70
No 6 30
The patient is taking anti-diabetic drugs.
Yes 20 100
No - -
The patient exercises regularly.
Yes 13 65
No 7 35
Frequency of exercise rhythm within 1 week
1-2 times 20 100
3-4 times - -
HbA1C levels (%) 7,87 + 2,499 7,17 (5,17 - 13,46)
CRP levels (mg/L) 4,96 £ 2,103 4,82 (1,01-11,32)

Table 2. Correlation between HbA1C levels and CRP levels in T2DM patients

Kadar CRP

r=20,705

Kadar HbAlc 0= 0001

Based on Table 2, it is known that there is a correlation between HbA1C levels and CRP levels in T2DM
patients at RSUD Dr. Soedirman Kebumen.

DISCUSSION
HbA1C levels and CRP levels are two components that are related to each other. HbAL1C is a biomarker
of glycemic status, while CRP levels are a biomarker of inflammation that occurs in a person’s body (Aini
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et al., 2020). Because HbA1C can be a marker of conditions leading to acute and chronic organ damage
occurring due to DM, checking CRP levels is effective in confirming the presence or absence of
inflammation or infection (Oktavia et al., 2021).

Most T2DM patients in this study were aged > 56 years. Elderly conditions affect physiological changes
in the body. When the aging process occurs, the body experiences a slow decline in ability, and even
body tissues cannot regenerate completely or experience a decrease in ability. This condition causes a loss
of immunity, resulting in susceptibility to diseases such as DM (Yusrita & Novela, 2018).

Gender affects the condition of DM. Women are more susceptible to DM due to a lack of physical
activity and exercise and an uncontrolled lifestyle (Khairinisa et al., 2022). DM patients feel excessive
hunger and thirst due to difficulties in processing energy through glucose synthesis obtained from
carbohydrates, resulting in insulin resistance as the body's homeostatic response by sending hunger
signals (Driva et al., 2021).

Severe weight loss occurs in people with DM because glucose and energy cannot be processed correctly,
leading the body to break down energy reserves such as fat and muscle during the metabolic process.
Frequent urination at night was caused by hyper concentration in the kidney organs (Permatasari et al.,
2020). These kidneys will naturally maintain a normal state and automatically try to remove excess
glucose. This process occurs more often at night when the body is resting while metabolic processes
continue. The body is aided by physical activity during the day through the release of sweat and is,
therefore, fluidly balanced, not only in the kidneys (Kusumawardhani, 2021).

The results of this study are in line with the research of Elimam et al., which showed that there is a
relationship between HbAL1C levels and CRP levels in T2DM patients (p = 0.001, r = 0.761) (Elimam,
Abdulla, and Taha, 2019). It is also supported by the research of Seo and Shin, which shows that there is
a positive correlation between HbA1C and hs-CRP in South Korea. Hs-CRP levels affected HbAlc
levels. HbAlc increased significantly as hs-CRP increased (Seo & Shin, 2021). The study of Ramesh et
al. also showed a positive correlation between HbA1C levels and hs-CRP levels in T2DM patients in
Mysore, India (Ramesh et al., 2019). In contrast to the research of Permatasari et al., which showed there
was no relationship between HbAlc levels and CRP levels in DM patients with obesity and non-obesity
(Permatasari et al., 2020).

The HbALC level test includes the hemoglobin component that binds blood glucose. This test is used in the
assessment of blood glucose control and is the most reliable because it can describe the average blood
glucose level in the previous 3 months (Anggrina et al., 2022). In addition to being positively correlated
with CRP levels, HbALC levels are also known to have a positive correlation with several other
biomarkers, including serum ferritin, insulin levels, blood glucose levels, and triglyceride levels in T2DM

patients (Son, 2019).
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CONCLUSION

There is a correlation between HbA1C levels and CRP levels in patients with T2DM at RSUD Dir.
Sardjito. It is necessary to conduct research related to the correlation of HbA1C levels with CRP levels in
controlled T2DM patients. It is required to research other inflammatory markers such as IL-6, TNF-a, and

procalcitonin, as well as examination of insulin levels and kidney function, in an effort to manage DM.

REFERENCES

Aini, Nurmawan, & Jumari, U. (2020). Hubungan Antara Kadar Laju Endap Darah (LED) dengan Kadar
C-Reaktif Protein (CRP) Pada Penderita Tuberkulosis (TBC) di Wilayah Kerja Puskesmas Alas
Barat. Jurnal Analis Medika Biosains (JAMBS), 7(1), 34-41.

Anggrina, N. N. P., Masyeni, D. A. P. S., & Udiyani, D. P. C. (2022). Korelasi Kadar HbAlc dengan
Kadar Kreatinin dan Ureum pada Pasien Diabetes Mellitus. Hang Tuah Medical Journal, 20(1),
35-47.

Bhaskar, S., Tarafdar, H. A., Kumar, M., & Astik, S. (2021). Study to determine the relation between
HbAL1C, Lipid Profile, and CRP in individuals with type 2 diebetes mellitus in a tertiary care
hospital. International Journal of Medical and Biomedical Studies, 5(3), 2021.
https://doi.org/https://doi.org/10.32553/ijmbs.v5i3.1816

Bistara, D. N., Susanti, S., Setianto, B., Wardani, E. M., Krisnawati, D. I., & Satiti, N. P. (2022). Cycling
to Regulate Random Blood Glucose Levels in Individuals with Diabetes. Open Access
Macedonian Journal of Medical Sciences, 10, 157-161. https://doi.org/Open Access Maced J Med
Sci. 2022 Mar 05; 10(T5):157-161

Bistara, D. N., Wardani, E. M., Susanti, S., Putro, A., Santoso, R., Hakim, A., Fasya, Z., & Andini, A.
(2022). The effect of discharge planning on the stability of blood sugar levels in type 2 diabetes
mellitus patients. Bali Medical Journal, 11(3), 1180-1184.
https://doi.org/10.15562/bmj.v11i3.3537

Blinc, L., Mlinaric, M., Battelino, T., & Groselj, U. (2020). High-Sensitivity C-Reactive Protein and
Carotid Intima Media Thickness as Markers of Subclinical Inflammation and Atherosclerosis in
Pediatric Patients with Hypercholesterolemia. Molecules, 25(21).
https://doi.org/10.3390/molecules25215118

DinkesProv Jateng. (2021). Profil Kesehatan Jawa Tengah Tahun 2021.

Driva, N. M., Nurruhyuliawati, W., & Akbar, I. B. (2021). Hubungan Kadar HbAlc dengan Glukosuria
pada Pasien Diabetes Melitus Tipe 2 di RSUD Al-lhsan Bandung Provinsi Jawa Barat. Jurnal
Integrasi Kesehatan & Sains, 3(2), 131-135. https://doi.org/10.29313/jiks.v3i2.7326

Elimam, H., Abdulla, A. M., & Taha, I. M. (2019). Inflammatory markers and control of type 2 diabetes
mellitus. Diabetes and Metabolic Syndrome: Clinical Research and Reviews, 13(1), 800-804.
https://doi.org/10.1016/j.dsx.2018.11.061

Kemenkes RI. (2019). Laporan Nasional RISKESDAS 2018. In Kementrian Kesehatan RI. Lembaga
Penerbit Badan Penelitian dan Pengembangan Kesehatan.

Khairinisa, G., Alamanda, C., Herawati, I., & Ali, C. (2022). Hubungan HbAlc dengan C-Reactive
Protein pada Pasien Penderita Diabetes Melitus Tipe Il yang Tidak Terkontrol. Anakes : Jurnal
IImiah Analis Kesehatan, 8(2), 134-143. https://doi.org/10.37012/anakes.v8i2.1122

Kusumawardhani, S. 1. (2021). Hubungan Jenis Retinopati Diabetik Dengan Lamanya Menderita

85
https://doi.org/10.33086/jhs.v18.i01.5922 Timbul Mujiono - Correlation Between HbAL1C Levels And C-Reactive Protein
Levels In Diabetes Mellitus Patients



TIMBUL MUJIONO / JURNAL OF HEALTH SCIENCE - VOLUME 18 NOMOR 01 (2025) E-ISSN: 2477-3948

Diabetes  Melitus dan  Hbalc.  Wal’afiat  Hospital  Journal, 2(1), 8-16.
https://doi.org/10.33096/whj.v2i1.52

Oktavia, N., Narul, E., & Efrida. (2021). Korelasi Kadar Protein C-Reaktif dengan Rasio Kolesterol Total
/ HDL pada Penyandang Obes di RSUP . Dr . M . Djamil Padang. Jurnal Kesehatan Andalas,
10(2), 114-120.

Omer, M. A., & Ali, A. E. (2019). Relationship Between HbalC Levels and Inflammatory Biomarkers (C
- Reactive Protein, 116 and Tnf-Alpha) Among Type 2 Diabetes Mellitus-Khartoum- Sudan.
International  Journal of Medical and Biomedical Studies, 3(3), 195-201.
https://doi.org/10.32553/ijmbs.v3i3.163

Permatasari, N., Rachmawati, B., Riansari, A., & Limijadi, E. K. S. (2020). Hubungan HbAlc dengan
CRP Pada Penderita Diabetes Melitus Tipe-2 dengan Obesitas dan Tanpa Obesitas. Journal of
Nutrition College, 9(4), 267-272. https://doi.org/10.14710/jnc.v9i4.29011

Ramesh, S. S., Basavaraju, M. M., & Shashikanth, Y. S. (2019). A Study of High Sensitivity C—Reactive
Protein (hsCRP) in Relation to HbAL1C in Type2 Diabetes Mellitus in Tertiary Care Hospital,
Mysore. International Journal of Contemporary Medicine, Surgery and Radiology, 4(1), 2017—
2019. https://doi.org/10.21276/ijcmsr.2019.4.1.15

Seo, Y.-H., & Shin, H.-Y. (2021). Relationship between hs-CRP and HbAl1c in Diabetes Mellitus
Patients: 2015-2017 Korean National Health and Nutrition Examination Survey. Chonnam
Medical Journal, 57(1), 62. https://doi.org/10.4068/cmj.2021.57.1.62

Son, N. E. (2019). Influence of ferritin levels and inflammatory markers on HbAlc in the Type 2
Diabetes mellitus patients. Pakistan Journal of Medical Sciences, 35(4), 1030-1035.
https://doi.org/10.12669/pjms.35.4.1003

Tandjungbulu, Y. F., Nuradi, N., Mawar, M., Yusril, M., Virgiawan, A. R., & Hasan, Z. A. (2022).
Karakteristik Hasil Pemeriksaan Kreatinin Serum Pada Penderita Diabetes Melitus Ditinjau Dari
Hasil  Pemeriksaan ~ HbAlc. Jurnal Media Analis Kesehatan, 13(2), 148.
https://doi.org/10.32382/mak.v13i2.3019

Widiyanti, L. P., Yasa, D. P., & Raningsih, N. M. (2020). Hubungan Self Efficacy Dengan Kendali
Glikemik Pada Pasien Diabetes Mellitus Tipe Il : Literature Review. Jurnal Kesehatan, 5(2), 341—
360.

Yusrita, E., & Novela. (2018). Gambaran C-Reactive Protein (CRP) Pada Lansia Dengan Kadar Asam
Urat Tinggi Di Sekeladi Hilir Kecamatan Tanah Putih Kabupaten Rokan Hilir. Jurnal Sains Dan
Teknologi Laboratorium Medik, 3(1), 18-21.

86
https://doi.org/10.33086/jhs.v18.i01.5922 Timbul Mujiono - Correlation Between HbAL1C Levels And C-Reactive Protein
Levels In Diabetes Mellitus Patients



