Clinician’s perspectives on the management of anemia in chronic kidney disease in Indian settings 
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ABSTRACT

	Objective: The study aims to gather clinicians’ perspectives on the management of anemia in patients with chronic kidney disease (CKD).
Methods: In this cross-sectional study, a 23-item, multiple-response questionnaire gathered expert opinion on current practices, clinical observations, and experiences related to the management of anemia in CKD patients in India. The survey respondents were specialists with expertise in managing CKD. Data were analysed using descriptive statistics.
Result: The study included 288 clinicians. Inadequate production of erythropoietin by the kidneys was the primary cause of anemia in the majority of patients with CKD, as reported by 36% of respondents. More than half (55.56%) of the respondents reported that the preferred iron supplementation for patients with hemoglobin (Hb) <9% was the intravenous (IV) route, while 42% reported that tablets were the preferred iron supplementation. Oral iron supplements were the most preferred treatment option for anemia in CKD patients, as indicated by 39% of the clinicians, while 36% of them stated erythropoiesis-stimulating agents (ESAs) were the preferred treatment option for CKD. A majority (78.82%) of the participants stated ferric carboxymaltose as their preferred IV iron formulation. About 56% of the clinicians opined that highly bioavailable liposomal iron bypasses the extremely restrictive normal intestinal barriers and achieves a much higher plasma iron concentration, were true regarding liposomal iron.
Conclusion: This study reported that reduced erythropoietin production was the leading cause of anemia, with iron therapy and ESAs as the primary treatments. IV iron was preferred for more severe anemia, while oral iron remained widely used. Liposomal iron was the preferred choice due to its perceived bioavailability.
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1. INTRODUCTION

“Chronic kidney disease (CKD) represents a major global health burden, affecting an estimated 8–16% of the population worldwide”.1 “Anemia is a common complication of CKD and contributes substantially to increased morbidity, impaired quality of life, and a heightened risk of cardiovascular events”.2 “The pathogenesis of anemia in CKD is multifactorial, involving inadequate erythropoietin production, iron deficiency, chronic inflammation, and associated nutritional deficiencies, thereby making its effective management a critical component of comprehensive CKD care”.3 “According to the Kidney Disease: Improving Global Outcomes (KDIGO) clinical practice guidelines, anemia in CKD is defined by hemoglobin levels below 13.0 g/dL in men and below 12.0 g/dL in non-pregnant women”.4

“The prevalence and severity of anemia increase progressively with advancing stages of CKD, with notable declines in hemoglobin levels typically observed from Stage 3 onwards and becoming more pronounced in Stages 4 and 5”.5 “This progression is largely attributed to declining erythropoietin synthesis and disturbances in iron metabolism. Epidemiological data indicate that approximately 50% of patients with CKD in the United States are anemic, while the reported prevalence in India exceeds 70%”.6 “Analyses from the National Health and Nutrition Examination Survey (NHANES) 2007–2008 and 2009–2010 cycles further demonstrated that anemia is nearly twice as prevalent in individuals with CKD compared to the general population”.7,8 “Factors associated with a higher risk of anemia include longer disease duration, advanced CKD stage, and the presence of comorbid conditions such as diabetes mellitus and hypertension”.6

“Current therapeutic strategies for the management of anemia in CKD include iron supplementation, erythropoiesis-stimulating agents (ESAs), and, in selected cases, red blood cell transfusions. Clinical guidelines emphasize the correction of iron deficiency before or concomitant with ESA therapy to optimize treatment response and minimize excessive ESA exposure”.9 “Iron supplementation remains the cornerstone of anemia management in CKD; however, the optimal route of administration continues to be debated. Conventional oral iron preparations are often limited by poor gastrointestinal tolerability and variable absorption, while the need for supervised administration constrains intravenous iron therapy, infusion-related adverse reactions, and concerns regarding iron overload”.10 These practical considerations frequently influence treatment decisions, particularly in patients with non-dialysis-dependent CKD.

“In recent years, newer oral iron formulations such as liposomal iron have been developed to address these limitations by improving iron bioavailability and tolerability”.11 “Liposomal iron is a novel formulation in which ferric pyrophosphate is encapsulated within a phospholipid bilayer, forming a liposome that protects iron from direct interaction with the gastrointestinal mucosa”.12 “This technology enables absorption through transcellular pathways, including endocytosis and lymphatic uptake, thereby bypassing conventional divalent metal transporter-dependent mechanisms and hepcidin-regulated intestinal transport. By minimizing the presence of free iron in the gut lumen, liposomal iron is associated with improved bioavailability and a lower incidence of gastrointestinal adverse effects compared with conventional oral iron preparations”.12,13 Despite emerging evidence of potential clinical benefits, studies on clinicians' perceptions of the applicability of liposomal iron in CKD-associated anemia remain limited. The present study aims to gather clinicians' preferences and perspectives for the management of anemia in CKD among Indian patients.

2. materialS and methods 

We carried out a cross-sectional study among clinicians involved in managing anemia in CKD patients across India from June 2024 to December 2024. The study was conducted after receiving approval from Bangalore Ethics, an Independent Ethics Committee, which was recognized by the Indian Regulatory Authority, the Drug Controller General of India.

A convenient sampling technique was used, and an invitation was sent to leading clinicians in managing anemia in CKD patients in the month of March 2024 for participation in this Indian survey. About 288 clinicians from major cities of all Indian states, representing the geographical distribution, shared their willingness to participate and provide necessary data. The questionnaire booklet titled the IRONTRACE study was sent to clinicians who were interested in participating in this study. The IRONTRACE study questionnaire consisted of 23 questions designed to collect expert insights on clinical practice patterns, diagnostic approaches, treatment preferences, and challenges encountered in the management of CKD-associated anemia, with a particular focus on iron supplementation strategies, including the use of liposomal iron. Iron supplementation practices were reported based on clinician experience and routine practice patterns, in the context of prevailing guideline recommendations, including KDIGO guidance on iron initiation thresholds.

Reliability, as determined by a split-half test (coefficient alpha), was adequate but should be improved in future versions of the questionnaire. A study of criterion validity was undertaken to test the questionnaire and to develop methods of testing the validity of measures of Physicians' Perspectives. However, the extraneous variables in this include the clinician's experience, usage of the newer drugs, etc. The two criteria used were the doctors' perspectives from the clinical practice and the assessment of an external assessor and statistician. Clinicians had the option to skip any questions they preferred not to answer. They were instructed to complete the questionnaire independently, without consulting their colleagues. 

Statistical analysis
Data were analyzed using descriptive statistics, with categorical variables summarized as frequencies and percentages. Tables were generated using Microsoft Excel (version 2409, build 16.0.18025.20030) to present the findings in a structured format.

3. results

The study included 288 clinicians, and more than half (52.08%) of them reported that the estimated prevalence of anemia in patients with CKD was about 26 to 50%. The majority of respondents (73.26%) reported that the prevalence of anemia increases with advancing stages of CKD. About 60% of the clinicians indicated that vitamin B12, vitamin C, and vitamin D were common, co-morbid deficiencies in patients with CKD anemia. Approximately 65% of the participants stated that diabetes was the common comorbid condition in patients with anemia in CKD. About 55% of participants indicated that CKD-associated anemia occurs equally in both men and women. 

Around 11 to 20% of the clinicians were aware of the CKD anemia and its complications, as reported by 42% of the respondents. About 30% reported that anemia is most commonly observed in end-stage renal disease (ESRD). Inadequate production of erythropoietin by the kidneys was the primary cause of anemia in the majority of patients with CKD, as reported by 36% of respondents (Table 1).

Table 1: Distribution of responses on the primary cause of anemia in the majority of patients with CKD 

	Causes
	Response rate (n = 288)

	Decreased iron absorption from the gastrointestinal tract
	20.14%

	Increased blood loss from hemodialysis
	11.81%

	Inadequate production of erythropoietin by the kidneys 
	36.11%

	Vitamin B12 deficiency
	2.78%

	All of the above
	28.82%



CKD anemia was more common among the age group of 51 to 60 years, as reported by 35% of the clinicians. About 21 to 30% of non-dialysis CKD patients had iron deficiency anemia, according to 48% of respondents, while 14% of clinicians stated that about 11 to 20% of them had iron deficiency anemia. Approximately 43% of participants indicated that hypertension was the common potential complication of higher doses of ESAs. 

More than half (55.56%) of the respondents reported that the preferred iron supplementation for patients with Hb <9% was IV route, while 42% reported that tablets were the preferred iron supplementation (Fig. 1). Oral iron supplements were the most preferred treatment option for anemia in CKD patients, as indicated by 39% of the clinicians, while 36% of them stated ESAs were the preferred treatment option for CKD (Fig. 2). 

Fig. 1: Distribution of responses to the preferred Iron supplementation in your clinical practice for patients with Hb <9%



Fig. 2: Distribution of responses to the most preferred treatment option for anemia in CKD


A significant proportion (80.56%) of the participants reported that the most commonly preferred diagnostic test to evaluate anemia in a patient with CKD was complete blood count (CBC). The majority (81.25%) of the respondents opined that inflammation, hyperparathyroidism, and recurrent infections were the factors that complicate the management of anemia in CKD patients (Fig. 3).

Fig. 3: Distribution of responses on the factors that complicate the management of anemia in CKD patients



About 45% of the respondents indicated that folic acid deficiency should be corrected before initiating ESA therapy. A majority (78.82%) of the participants stated ferric carboxymaltose as their preferred intravenous iron formulation (Table 2). 

Table 2: Distribution of responses on the preferred IV iron formulation

	Formulation 
	Response rate (n = 288)

	Ferric carboxymaltose
	78.82%

	Iron isomaltose
	9.72%

	Iron sucrose 
	10.07%

	Iron dextran
	0.35%

	All of the above
	0.35%



Iron preparations are associated with infusion reactions, as reported by 32% of the clinicians. Nearly half of the respondents (48.61%) reported that lack of response after 3 months of oral iron therapy was the primary criterion for considering oral iron inadequate before starting intravenous iron in non-dialysis CKD patients. About 64% of the clinicians reported that the common complaints from patients on the usage of iron preparations were GI disturbance. The most frequently considered factor when prescribing liposomal iron to a CKD patient with anemia was the patient’s preference for oral medication, as stated by 34% of the participants. About 21 to 30% of the patients were prescribed liposomal iron, as indicated by 35% of the clinicians. About 56% of the clinicians opined that highly bioavailable bypasses the extremely restrictive normal intestinal barriers and achieves a much higher plasma iron concentration, were true regarding liposomal iron (Table 3).

Table 3: Distribution of responses on the clinician perspectives on bioavailability and absorption advantages of liposomal iron

	Advantages
	Response rate (n = 288)

	[bookmark: _Hlk216800895]Highly bioavailable
	25%

	Bypasses the extremely restrictive normal intestinal barriers
	14.93%

	Achieves much higher plasma iron concentration
	3.82%

	All of the above
	55.56%




4. discussion

This study provides insight into the clinical practices and clinician perspectives regarding the management of anemia in patients with CKD in India, with a particular emphasis on treatment strategies and iron supplementation practices.

“The current study findings indicated that inadequate production of erythropoietin by the kidneys was the primary cause of anemia in the majority of patients with CKD. In line with this finding, a previous study reported that while anemia is multifactorial, EPO reduction remains the central mechanism. The study revealed progressive hemoglobin decline correlating with kidney function, with 67.1% experiencing iron deficiency alongside EPO production impairment”.14

“In the present study, it was reported that the preferred iron supplementation for patients with Hb <9% was the IV route.  A prospective clinical study by Bharti and Katiyar showed that IV iron supplementation led to significantly greater increases in hemoglobin, serum ferritin, and transferrin saturation than oral iron in CKD patients preferring IV iron in more severe anemia cases, like Hb <9 g/dL, when rapid and effective correction is needed”.15 Agarwal et al. in their study found that IV iron sucrose therapy was more effective and better tolerated than oral iron in elevating hemoglobin and iron markers in CKD patients.16

Indian Society of Nephrology guidelines recommend that in patients with non-dialysis CKD (Stages III–V ND and PD), a trial of oral iron therapy for 1 to 3 months should be given if iron deficiency anemia is present, and oral preparations can be continued long-term if effective and well tolerated. This reflects real-world clinician practice in India, favouring oral iron as an initial treatment approach in selected patients.2 Viswanadh et al., in their study compared “different iron replacement modalities in CKD Stage G3–G4 and found that oral iron supplementation (ferrous ascorbate) resulted in significant increases in hemoglobin and serum iron parameters, supporting it as a first-line approach in certain CKD populations.17 Similar results were also found in the present study; oral iron supplements were the most preferred treatment option for anemia in CKD patients”. 

“The majority of respondents in this survey identified inflammation, hyperparathyroidism, and recurrent infections as factors that complicate the management of anemia in CKD. These perceptions align with a study by Brzozka et al., showing that chronic inflammation in CKD elevates hepcidin and pro-inflammatory cytokines, which impair iron mobilization and erythropoiesis and reduce responsiveness to ESAs”.18 “Secondary hyperparathyroidism has also been implicated in worsening anemia and ESA resistance by directly affecting erythroid progenitor cells and erythropoietin responsiveness. Additionally, recurrent infections contribute to sustained inflammatory states in CKD patients, further exacerbating anemia and complicating clinical management”.19,20

[bookmark: _GoBack]“A majority of respondents in the current study reported ferric carboxymaltose as their preferred intravenous iron formulation. This aligns with an Indian expert consensus recommending ferric carboxymaltose as the preferred IV iron in haemodialysis-dependent CKD due to its favorable administration and safety profile in practice”.21 Bhalla et al. in their retrospective study demonstrated significant improvements in hemoglobin and iron indices with FCM, indicating its practical effectiveness and supporting its frequent selection by clinicians.22  Khanna et al. in their study concluded that “ferric carboxymaltose is effective and safe for managing iron deficiency anemia in Indian CKD patients undergoing hemodialysis, as shown by significant improvements in hemoglobin, ferritin, and transferrin saturation levels”.23

The present study results demonstrated that liposomal iron was highly bioavailable, bypassing the extremely restrictive normal intestinal barriers and achieving a much higher plasma iron concentration. Similar results were also shown by Khalil and Anees in their study that liposomal iron is highly bioavailable and effective in improving hematological parameters.24 Bhalla et al. found that liposomal pyrophosphate iron’s bioavailability is 3.5 times greater than free pyrophosphate iron, 2.7 times higher than iron sulfate, and 4.1 times higher than iron gluconate.22 Maladkar et al., in their study, conclude that liposomal iron has a differential delivery system ensuring higher absorption and bioavailability, potentially bypassing normal intestinal barriers and achieving higher plasma iron concentrations.25

The major strength of this study lies in its large and geographically diverse sample of clinicians, which provides a comprehensive overview of treatment preferences in the management of anemia among patients with CKD in India. The survey captures valuable insights into diagnostic approaches, therapeutic strategies, and clinician perspectives on iron supplementation, including the use of newer formulations such as liposomal iron, thereby reflecting routine clinical decision-making across varied practice settings.

Despite the strengths of this study, several limitations should be acknowledged. As this was a questionnaire-based survey, the findings are subject to potential response and recall bias, and the reported practices may not fully reflect actual prescribing behavior in all clinical settings. In addition, the study did not collect patient-level clinical, biochemical, or outcome data, limiting the ability to correlate clinician-reported practices with treatment effectiveness or safety. Variations in institutional protocols, access to therapies, and regional healthcare infrastructure were also not assessed and may have influenced responses. Consequently, the findings should be interpreted as descriptive of clinician perceptions rather than evidence of clinical efficacy. 
4. Conclusion

This study presents clinicians’ perspectives on anemia management in patients with CKD in India. Reduced erythropoietin production was perceived as the primary cause of anemia, with iron therapy and erythropoiesis-stimulating agents forming the cornerstone of treatment. Intravenous iron, particularly ferric carboxymaltose, was preferred for more severe anemia, while oral iron remained widely used in routine practice. Inflammation, hyperparathyroidism, and recurrent infections were commonly identified as factors complicating management. The reported advantages of liposomal iron reflect clinicians' perceived effects rather than clinical outcomes, highlighting growing interest in newer oral iron formulations. 
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Response rate (n = 288)	
IV route	Tablets	Syrups	All of the above	Not attempted	0.55559999999999998	0.42359999999999998	6.8999999999999999E-3	6.8999999999999999E-3	6.8999999999999999E-3	
Response rate (n = 288) 



(n = 288)	
Erythropoiesis- stimulating agents (ESAs)	Intravenous iron	Red blood cell transfusions	Oral iron supplements	All of the above	Not attempted	0.36109999999999998	0.22220000000000001	1.7399999999999999E-2	0.38890000000000002	3.5000000000000001E-3	6.8999999999999999E-3	
Response rate (n = 288) 



(n = 288)	
Inflammation	Hyperparathyroidism	Recurrent infections	All of the above	Not attempted	7.6399999999999996E-2	4.5100000000000001E-2	5.8999999999999997E-2	0.8125	6.8999999999999999E-3	
Response rate (n = 288) 



