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Compliance with Anemia Management Indicators Among Maintenance Hemodialysis Patients: A Clinical Audit from a Tertiary Center
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Abstract
Background Anemia is a major complication among patients with end-stage renal disease (ESRD) receiving maintenance hemodialysis (MHD). Effective management requires consistent adherence to guideline-recommended practices, including hemoglobin monitoring, iron assessment, and appropriate erythropoiesis-stimulating agent (ESA) titration. This audit aimed to evaluate compliance with key anemia management indicators in a tertiary hemodialysis unit.
Methods A cross-sectional clinical audit was conducted among 62 adult MHD patients at Evercare Hospital Dhaka. Data were collected using a structured checklist based on KDIGO 2021 anemia guidelines. Eight indicators were assessed: anemia screening, iron status documentation, correction of iron deficiency, post-ESA hemoglobin monitoring, maintenance of target hemoglobin, quarterly iron profile checks, ESA dose adjustments, and completion of patient education. Compliance levels were analyzed descriptively and compared across genders.
Results High compliance (82–100%) was observed in anemia screening, ESA dosing, post-ESA hemoglobin monitoring, and patient education. Hemoglobin maintenance within target ranges showed moderate adherence (62.9%). Iron documentation (35.5%) and quarterly iron monitoring (8.1%) demonstrated critically low compliance. Male patients achieved better hemoglobin control than females (80.8% vs. 50%). A strong positive correlation was found between appropriate ESA titration and hemoglobin stability.
Conclusion The audit identified strong adherence to ESA-related processes and patient education but highlighted major gaps in iron assessment and routine monitoring. Strengthening iron management practices is essential to optimize anemia outcomes in MHD patients. Targeted quality-improvement interventions are recommended to enhance overall compliance and align practice with international standards.
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Introduction
Anemia remains a major clinical challenge in patients with end-stage renal disease (ESRD), particularly those receiving maintenance hemodialysis (MHD). It is primarily caused by inadequate erythropoietin production, chronic inflammation, and disordered iron metabolism, all of which contribute to impaired erythropoiesis and increased morbidity. ¹ Recent global evidence highlights that anemia in dialysis patients is strongly associated with fatigue, reduced functional capacity, cognitive impairment, and heightened cardiovascular risk, underscoring its importance as a therapeutic priority. ²
Over the past decade, advances in anemia management including refined dosing strategies for erythropoiesis-stimulating agents (ESAs) and improved approaches to iron supplementation have significantly shaped treatment pathways. ³ However, the success of these interventions relies heavily on adherence to standardized protocols. Timely hemoglobin monitoring, regular assessment of iron status, and accurate titration of ESAs remain essential components of effective anemia care, as emphasized in updated Kidney Disease: Improving Global Outcomes (KDIGO) recommendations. ⁴ Despite the availability of these guidelines, contemporary studies indicate persistent variability in clinical practice, often due to resource limitations, inconsistent documentation, and differences in clinician decision-making. ⁵

Clinical audit has emerged as a vital quality-improvement tool over the last decade, enabling dialysis centers to evaluate their performance against evidence-based standards and identify areas requiring corrective action.⁶ Through systematic assessment of key indicators such as screening rates, ESA dose adjustments, iron monitoring, and patient education, audits help bridge the gap between guideline recommendations and real-world practice.⁷ In resource-constrained settings, where disparities in anemia management are more prominent, regular audits are particularly important for strengthening clinical governance and optimizing patient outcomes.⁸

In Bangladesh and similar low-middle-income countries, recent studies highlight ongoing gaps in anemia care, including inadequate iron evaluation, inconsistent follow-up, and suboptimal hemoglobin control among MHD patients. ⁹ These issues reinforce the need for structured assessment to better understand current practices and guide improvement strategies at the facility level. Therefore, this clinical audit was undertaken to evaluate compliance with key anemia management indicators among patients receiving maintenance hemodialysis, with the primary objective of identifying strengths, deficiencies, and opportunities for enhancing quality of care.

Methodology
This study was conducted as a clinical audit using a cross-sectional design in the Hemodialysis Unit at Evercare Hospital Dhaka, a tertiary-level center providing maintenance hemodialysis (MHD) services to patients with end-stage renal disease (ESRD). The audit was carried out over a defined period, during which all available patient records were reviewed. The study population consisted of 62 adult ESRD patients undergoing maintenance hemodialysis for at least three months. Patients were included if their medical records contained complete documentation of anemia management indicators during the audit period. Individuals on temporary dialysis, those newly initiated (<3 months) on MHD, and patients with incomplete or missing data were excluded to ensure accuracy and consistency of the audit.

Data were collected after IRB approval letter number: ERC-79/2025-17 dated 29-12-2025, using a structured audit checklist developed according to the KDIGO 2021 anemia management guidelines. Relevant information was extracted from dialysis treatment sheets, laboratory databases, medication charts, and patient education records. The audit assessed eight key indicators: anemia screening, iron status documentation, correction of iron deficiency before ESA initiation, hemoglobin monitoring 2–4 weeks after ESA therapy, maintenance of hemoglobin within KDIGO targets, iron profile monitoring every three months, appropriateness of ESA dose adjustment, and completion of patient education. Both male and female patients were analyzed separately to identify differences in compliance patterns.
Data Analysis
Data were entered into a structured dataset and analyzed descriptively. Compliance with each indicator was expressed as frequencies and percentages. Correlation analyses were performed to evaluate the relationship between ESA dose adjustments, hemoglobin maintenance, iron monitoring, and other anemia management indicators. Findings were compared with established audit standards to identify strengths and quality gaps.

Result:
Figure 1 shows distribution of respondents according to gender. Male patients accounted for 56.45% and females 43.55%, indicating a slightly higher proportion of men undergoing MHD. This gender pattern aligns with global ESRD trends.

Figure 1: Distribution of respondents according to gender (n=62)
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Figure 2 shows the distribution of patients according to age group. Majority of patients (69.35%) were aged ≥60 years, indicating that older adults form the predominant group undergoing MHD. 

Figure 2: Distribution of patients according to age group (n=62)
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Table 1 illustrates distribution of patients according to patient’s compliance. High compliance (82–100%) was observed in screening, ESA dosing, post-ESA hemoglobin monitoring, and patient education, indicating strong adherence to core anemia management processes. Hemoglobin maintenance showed moderate compliance (62.9%), while iron documentation and monitoring remained low (8–35%).

Table 1: Distribution of patients according to patient’s compliance (n=62)

	Category
	Area
	Compliance

	High
	Screening, ESA dosing, Hb post-ESA, Education
	82–100%

	Moderate
	Hb within KDIGO
	62.9%

	Low
	Iron documentation & monitoring
	8–35%



Table 2 showed excellent performance in anemia screening, iron deficiency correction, Hb monitoring post-ESA, and patient education across both sexes (≥96%). However, iron status documentation remained low (34–36%), and quarterly iron profile monitoring was critically poor (3.8–11.1%). Notably, males demonstrated better Hb maintenance within KDIGO targets (80.8%) compared with females (50%), indicating sex-based variation in treatment outcomes.

Table 2: Compliance with Clinical Audit Indicators (n=62)

	Audit Indicator
	Male n(%)
	Female n(%)

	Patients screened for anemia
	26 (100%)
	36 (100%)

	Patients with documented iron status
	9 (34.6%)
	13 (36.1%)

	Iron deficiency corrected before ESA
	23 (88.5%)
	31 (86.1%)

	Hb monitored 2-4 weeks after ESA initiation
	25 (96.2%)
	36 (100%)

	Hb maintained within KDIGO range
	21 (80.8%)
	18 (50%)

	Iron profile checked every 3 months
	1 (3.8%)
	4 (11.1%)

	ESA dose adjusted appropriately
	19 (73.1%)
	32 (88.9%)

	Patient education completed
	25 (96.2%)
	36 (100%)



Figure 3 illustrates that anemia screening, patient education, and post-ESA hemoglobin monitoring achieved near-perfect compliance (98–100%), reflecting strong adherence to essential care processes. ESA dose adjustment (82.3%) and iron deficiency correction (87.1%) showed good but improvable performance. The lowest compliance was observed in iron documentation (35.5%) and quarterly iron profile monitoring (8.1%), identifying iron management as the most critical gap requiring intervention.

Table 3 shows a heatmap-based correlation analysis identified several significant associations among key anemia management indicators. ESA dose adjustments exhibited a strong positive correlation with hemoglobin (Hb) maintenance (r > 0.70), underscoring the pivotal role of precise ESA titration in sustaining target Hb levels. Iron profile monitoring and patient education both showed moderate positive correlations (r ≈ 0.50–0.55), reflecting that consistent iron assessment and informed patient participation contribute to improved treatment outcomes. Iron deficiency correction also moderately correlated with timely Hb monitoring (r ≈ 0.60), indicating that proactive iron management enhances follow-up adherence. Conversely, anemia screening demonstrated weak correlations (< 0.30) with other indicators, suggesting that screening alone is insufficient and must be complemented by effective monitoring and intervention strategies to optimize anemia management.

Figure 3: Anemia management metrics (n=62)
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Table 3. Correlation Analysis of Key Anemia Management Indicators

	Indicators Compared
	Correlation Coefficient (r)
	Strength & Direction

	ESA dose adjustments vs. Hb maintenance
	> 0.70
	Strong positive correlation

	Iron profile monitoring vs. Hb maintenance
	≈ 0.50
	Moderate positive correlation

	Patient education vs. ESA dose adjustments
	≈ 0.55
	Moderate positive correlation

	Iron deficiency correction vs. timely Hb monitoring
	≈ 0.60
	Moderate positive correlation

	Anemia screening vs. other indicators
	< 0.30
	Weak correlation



Discussion
This clinical audit evaluated adherence to key anemia management indicators among patients receiving maintenance hemodialysis (MHD) and revealed a mixed pattern of strengths and gaps within the existing care processes. Overall, the results demonstrate high compliance in areas directly integrated into routine dialysis workflow—such as anemia screening, ESA titration, hemoglobin monitoring after ESA initiation, and patient education—yet substantial deficiencies persist in iron-related documentation and monitoring. These findings mirror trends reported globally over the past decade, particularly in low- and middle-income countries where anemia management practices remain highly variable.10-12 

Near-universal screening for anemia and consistent monitoring of hemoglobin levels following ESA initiation align with international recommendations emphasizing the importance of timely assessment to ensure safe and effective therapy.13–15 The strong performance in ESA dosing and patient education also reflects effective adherence to protocol-driven tasks often embedded into dialysis workflows. Similar studies from India, Malaysia, and the Middle East have shown comparable success in ESA-related adherence, reporting compliance rates above 80% when structured protocols are utilized.16
Moreover, the majority of patients had iron deficiency corrected before ESA initiation, which is consistent with KDIGO 2021 guidance advocating for repletion of iron stores to enhance ESA response and reduce dosing burden.4 

Studies over the past decade similarly highlight that early correction of iron deficiency improves hemoglobin stability and reduces ESA resistance, particularly in older dialysis populations.17Although screening and ESA titration were highly compliant, only 62.9% of patients maintained hemoglobin within the KDIGO-recommended target range. Contributing factors may include chronic inflammation, comorbidities, or individualized physician decision-making. Recent research suggests that despite guideline availability, many dialysis units struggle to maintain hemoglobin within narrow therapeutic windows due to fluctuating patient conditions and inconsistent follow-up intervals.21–23 

Notably, male patients demonstrated better hemoglobin stability than females in this audit, a pattern also observed in multi-center studies where sex-related differences in inflammation, nutritional status, or body iron distribution influenced anemia outcomes.21 The most concerning gap identified was the markedly low rate of iron status documentation (34–36%) and quarterly iron profile monitoring (3.8–11.1%). These gaps directly contradict KDIGO recommendations, which emphasize iron indices monitoring every 3 months in patients receiving MHD.4  Similar deficiencies have been reported in Bangladesh, Nepal, and Pakistan, where limited laboratory access, financial constraints, and inconsistent record keeping discourage routine iron evaluation. 11,22 

Over the past decade, multiple studies have highlighted that inadequate iron monitoring is one of the strongest predictors of poor anemia control, ESA hyporesponsiveness, and unnecessary dose escalation.14, 25 The strong correlation identified in this audit between ESA dose adjustments and hemoglobin maintenance further supports the need for stronger iron management practices, as iron deficiency is one of the principal causes of suboptimal ESA response.

Our audit demonstrated a strong positive relationship between appropriate ESA titration and hemoglobin maintenance, emphasizing the importance of precise dosing to avoid under- or over-correction. This finding aligns with recent international evidence showing that structured ESA protocols significantly improve hemoglobin stability and reduce hospitalizations. 24 In contrast, the weak correlation between anemia screening and downstream management indicators suggests that while initial evaluation is consistently performed, subsequent steps such as iron monitoring are not systematically integrated into practice. Several audits conducted in the last decade have documented similar areas of strength and weakness. Studies in the UK and Australia reported high adherence to anemia screening and ESA dose adjustments but low compliance with iron monitoring, largely due to workflow fragmentation.25-26 Audits conducted in South Asia showed even greater variability, with iron documentation often below 40%.12,22 

Taken together, the findings of this audit are consistent with international trends and highlight the urgent need for system-level interventions. Improving iron-related monitoring should be a key quality-improvement priority. Interventions such as automated reminders, standardized checklists, and integration of iron testing into routine dialysis laboratory panels may significantly enhance compliance. Enhancing multidisciplinary communication and implementing electronic documentation systems may also reduce the current gaps.
A major strength of this audit is its comprehensive evaluation of multiple indicators across a full cohort of MHD patients within a busy tertiary center. However, the cross-sectional design limits assessment of temporal variations, and incomplete external factors—such as patient diet, inflammation markers, or socioeconomic constraints—were not addressed.

Conclusion
This audit highlights strong adherence to anemia screening, ESA titration, and patient education but identifies significant deficiencies in iron monitoring that compromise overall anemia control. Addressing these gaps through targeted quality-improvement interventions may lead to better hemoglobin stability and enhance patient outcomes. The results are consistent with international findings and underscore the importance of strengthening adherence to guideline-recommended practices in MHD units.
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