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Introduction: Diabetesmellitus exerts detrimental effects that

extend beyond glycemic imbalance, frequently involving

hematological and renal systems. The coexistence of anemia

and declining renal function in diabetes substantially

increases cardiovascular risk [1]. HbA1c, as a marker of long-

term glycemic control, may have significant implications for

hematological indices and iron metabolism. Recent evidence

suggests that alterations in iron handling and ferritin levels

may be linked to both glycemic status and renal function

[2,3]. The present retrospective study investigated the associ-

ations between HbA1c, estimated glomerular filtration rate

(GFR), and hematological parameters in a real-world patient

cohort.Methods: Data from 205 adult patients were retrospec-

tively retrieved from the Internal Medicine Clinic of D€uziçi

State Hospital. The collected variables included hemoglobin

(Hb), hematocrit (Hct), serum iron (Fe), total iron-binding

capacity (TIBC), ferritin, HbA1c, and estimated GFR. Patients

were categorized into two groups according to glycemic sta-

tus: HbA1c <7% and HbA1c ≥7%. Spearman’s correlation anal-

ysis was applied to determine associations among variables.

Group comparisons were performed between the two HbA1c

subgroups using appropriate statistical tests depending on

data distribution. Ethical approval was obtained from the

Adana City Training and Research Hospital Scientific

Research Ethics Committee (Decision No: 508, Date:

08.05.2025). Results: No significant association was observed

between HbA1c and hemoglobin or hematocrit. A borderline

positive correlation was identified between HbA1c and ferritin

(r=0.14, p�0.05). GFR demonstrated a weak but significant cor-

relation with ferritin (r=0.15, p<0.05). Hemoglobin and hemat-

ocrit showed strong positive associations with serum iron,

whereas TIBC was inversely correlated with ferritin. When

comparing patients by glycemic status, those with HbA1c

≥7% exhibited slightly lower hemoglobin, hematocrit, and

GFR values, alongside modestly higher ferritin levels com-

pared with patients with HbA1c <7%. These findings are sum-

marized in Table 1. A correlation heatmap integrating all

variables is presented in Figure 1, where strong positive asso-

ciations are observed between Hb, Hct, and serum iron, while

TIBC and ferritin demonstrate an inverse relationship. Bor-

derline positive associations of ferritin with both HbA1c and

GFR are also highlighted. Discussion and Conclusion: This

retrospective analysis of 205 patients demonstrated that gly-

cemic control, as assessed by HbA1c, does not directly predict

hemoglobin or hematocrit levels. However, a borderline

positive correlation with ferritin was observed, suggesting a

potential link between glycemic status and iron metabolism.

GFR also exhibited a weak positive correlation with ferritin,

consistent with previous reports that renal dysfunction alters

iron homeostasis and contributes to anemia in diabetes [4,5].

Expected associations among hematological indices were

confirmed, such as strong correlations of hemoglobin and

hematocrit with serum iron, and the inverse relationship

between TIBC and ferritin. These findings reinforce the inte-

grated role of iron regulation in the pathophysiology of diabe-

tes. Overall, the results suggest that while HbA1c may not

serve as a strong predictor of anemia itself, it may indirectly

influence iron metabolism, potentially through inflammatory

or renal mechanisms. Clinical management of diabetes

should therefore extend beyond strict glycemic control, incor-

porating comprehensive evaluation of renal function and iron

status.
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Table 1. Comparison of hematologic and renal indices

between glycemic control groups (HbA1c <7 vs ≥7).

Parameter HbA1c <7
(mean § SD,
median)

HbA1c ≥7
(mean § SD,
median)

Hemoglobin (g/dL) 14.4 § 1.4 (14.7) 14.2 § 1.5 (14.0)

Hematocrit (%) 43.5 § 3.7 (43.0) 42.6 § 4.3 (42.1)

Serum Iron (mg/dL) 79.8 § 37.6 (71.0) 77.5 § 29.1 (74.0)

TIBC (mg/dL) 286 § 74 (297.0) 279 § 51 (280.5)

Ferritin (ng/mL) 59.0 § 56.8 (42.6) 66.1 § 51.0 (46.0)

GFR (mL/min/1.73m2) 99.5 § 13.0 (101.0) 97.2 § 13.6 (99.0)

Figure 1. Spearman correlation heatmap for HbA1c, GFR,

and hematological parameters (Hb, Hct, Fe, TIBC, Ferritin).
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