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Abstract 

Iron Deficiency Anaemia (IDA) is a common and significant complication in patients with Chronic Kidney Disease (CKD), 

affecting up to 50–60% of individuals, especially in advanced stages. The presence of co morbidities such as Cardiac heart 

failure (CHF), Rheumotological diseases, Chronic obstructive pulmonary disease(COPD), Diabetes mellitus(DM) and 

cardiovascular disease(CVD) further compounds the burden of Iron deficiency Anaemia, both in terms of prevalence and clinical 

outcomes. Patients with CKD and diabetes are more prone to Anaemia due to heightened systemic inflammation, oxidative 

stress, and autonomic neuropathy affecting gastrointestinal iron absorption. Similarly, cardiovascular disease is both a 

consequence and a driver of Anaemia, as Iron deficiency Anaemia contributes to increased cardiac workload, left ventricular 

hypertrophy, and heart failure, while chronic heart conditions can suppress erythropoietin. The coexistence of Iron deficiency 

Anaemia with these co morbidities is associated with worsened quality of life, increased hospitalizations, accelerated CKD 

progression, and higher mortality rates. 

Keywords: Iron Deficiency Anaemia, Chronic Kidney Disease, Cardiac heart failure, Diabetes Mellitus, Cardiovascular Disease, 

Co morbidities, Prevalence, Outcomes 

 

 

Introduction 

Anaemia is a condition in which the body does not have 

enough healthy red blood cells. Red blood cells provide 

oxygen to body tissues. 

Anaemia is defined as hemoglobin below two standard 

deviations of the mean for the age and gender of the 

patient. Iron is an essential component of the hemoglobin 

molecule. The most common cause of Anaemia worldwide 

is iron deficiency, which results in microcytic and 

hypochromic red cells on the peripheral smear. Several 

causes of iron deficiency vary based on age, gender, and 

socioeconomic status. The patient often will have 

nonspecific complaints such as fatigue and dyspnea on 

exertion. Patients with iron-deficient Anaemia have been 

found to have a longer hospital stay, along with a higher 

number of adverse events [1]. 

 

 

Different Types of Anaemia Include 

 Anaemia due to vitamin B12 deficiency 

 Anaemia due to iron deficiency 

 Hemolytic Anaemia 

 Idiopathic aplastic Anaemia 

 Megaloblastic Anaemia 
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 Pernicious Anaemia 

 Sickle cell Anaemia 

 Thalassemia 

Iron Deficiency Anaemia 

 Iron deficiency Anaemia is the most common type of 

Anaemia.  Iron deficiency Anaemia occurs when your 

body does not have enough iron. Iron helps make red 

blood cells [2]. 

 

Causes of Iron Deficiency Anaemia 

Red blood cells bring oxygen to your body's tissues. Red 

blood cells are made in your bone marrow. Red blood cells 

circulate through your body for 3 to 4 months. Parts of your 

body, such as your spleen, remove old blood cells. Iron is a 

key part of red blood cells. Without iron to make 

haemoglobin, your blood cannot carry oxygen effectively. 

Your body normally gets iron through your diet. It also 

reuses iron from old red blood cells. Iron deficiency 

Anaemia develops when your body's iron stores run low. 

This can occur because: 

• You lose more blood cells and iron than your body can 

replace 

• Your body does not absorb iron well 

• Your body is able to absorb iron, but you are not 

eating enough foods that contain iron 

• Your body needs more iron than normal (such as if u 

are pregnant or breastfeeding) [3]. 

 
Figure 01: Iron Deficiency Anemia 

 

Chronic Kidney Disease 

Chronic kidney disease (CKD) is characterized by the 

presence of kidney damage or an estimated glomerular 

filtration rate (eGFR) of less than 60 mL/min/1.73 m², 

persisting for 3 months or more, irrespective of the 

cause[4]. CKD is a state of progressive loss of kidney 

function, ultimately resulting in the need for renal 

replacement therapy, such as dialysis or transplantation. 

Kidney damage refers to pathologic abnormalities 

suggested by imaging studies or renal biopsy, 

abnormalities in urinary sediment, or increased urinary 

albumin excretion rates. 

The 2012 Kidney Disease Improving Global Outcomes 

(KDIGO) CKD classification recommends specifying the 

cause of CKD and classifies the condition into 6 categories 

based on GFR (G1 to G5, with G3 split into 3a and 3b). In 

addition, it also includes staging based on 3 levels of 

albuminuria (A1, A2, and A3), with each stage of CKD 

subcategorized according to the urinary albumin-creatinine 

ratio (ACR; mg/g or mg/mmol) in an early morning "spot" 

urine sample [5]. 

 

Types 

The 6 CKD categories, known as stages 1 through 5, are 

described below (stage 3 is separated into 3a and 3 

• G1: GFR 90 mL/min/1.73 m2 and above with 

evidence of kidney disease, such as hematuria or 

proteinuria 

• G2: GFR 60 to 89 mL/min/1.73 m2 

• G3a: GFR 45 to 59 mL/min/1.73 m2 

• G3b: GFR 30 to 44 mL/min/1.73 m2 

• G4: GFR 15 to 29 mL/min/1.73 m2 

• G5: GFR less than 15 mL/min/1.73 m2 or treatment 

by dialysis 

The 3 levels of albuminuria include an ACR: 

• A1: ACR less than 30 mg/g (<3.4 mg/mmol) 

• A2: ACR 30 to 299 mg/g (3.4-34 mg/mmol) 

• A3: ACR greater than 300 mg/g (>34 mg/mmol) 

 

Symptoms of Anaemia in CKD Patients 

Anaemia related to CKD typically develops slowly and may 

cause few or no symptoms in early kidney disease. 

Symptoms of Anaemia in CKD may include [6-9]  

• Fatigue or tiredness 

• Shortness of breath 

• Unusually pale skin 

• Weakness 

• Body aches 

• Chest pain 

• Dizziness 

• Fainting 

 

How Anaemia Related to CKD Patients 

Anaemia is a common complication of chronic kidney 

disease [CKD]. CKD means your kidneys are damaged and 

can’t filter blood the way they should. This damage can 

cause wastes and fluid to build up in your body. CKD can 

also cause other health problems. 

Anaemia is less common in early kidney disease, and it 

often gets worse as kidney disease progresses and more 

kidney function is lost [10]. 

 

Complications of Anaemia in CKD Patients 

Anaemia of CKD is highly associated with adverse outcomes 

such as cardiovascular events and increased mortality. 

Additionally, the severity of Anaemia correlates with 

decreased quality of life and increased hospitalizations. 

Understanding the diverse mechanisms involved, 

recommended treatment guidelines, and new therapeutic 

developments are crucial for managing this condition 

effectively [11]. 

 

Epidemiology of Anaemia in CKD Patients 

Anaemia is a common complication in chronic kidney 

disease (CKD), and is associated with a reduced quality of 
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life [12-13], a worse renal survival [14], an increase in 

morbidity and mortality [15-16], and higher costs [17]. 

Several studies focused on prevalence of anaemia on CKD 

non-dialysis dependent (NDD) report variable anaemia 

rates up to 60%. 

Anaemia is more prevalent and severe as the estimated 

glomerular filtration rate (eGFR) declines. An analysis of 

the cross-sectional data from the National Health and 

Nutrition Examination Survey (NHANES) in 2007–2008 

and 2009–2010[18] revealed that anaemia was twice as 

prevalent in patients with CKD as in the general population 

(15.4% vs. 7.6). The prevalence of anaemia raised with the 

progression of CKD: 8.4% at stage 1 to 53.4% at stage 5. 

Similar data was observed in a more recent paper by the 

CKD Prognosis Consortium [19]. In addition, they observed 

an increased prevalence of anaemia among diabetic 

patients, independent of eGFR and albuminuria. 

 

Prevalence of Anaemia in CKD Patients 

The prevalence of Anaemia in CKD depends on several 

factors, including stage, aetiology, food, healthcare 

accessibility, and genetic predispositions. Studies show that 

severe CKD increases Anaemia [20]. 

•   Globally, studies have shown that Anaemia affects 

approximately 30–60% of patients with CKD, with 

higher rates observed as kidney function declines. In 

early stages (CKD stage 1–2), the prevalence is 

relatively low, around 10–20%, whereas in advanced 

stages (CKD stage 4–5) or end-stage renal disease 

(ESRD), the prevalence can rise to 70–90%. 

• Among these, iron deficiency Anaemia (IDA) 

contributes to nearly 50–70% of total Anaemia cases 

in CKD. This occurs due to factors such as reduced 

dietary iron intake, chronic inflammation, impaired 

intestinal absorption, and blood loss during dialysis 

or laboratory testing. 

• In non-dialysis CKD (ND-CKD) patients, studies 

report iron deficiency Anaemia prevalence rates 

ranging from 35–45%, whereas in hemodialysis 

patients, the prevalence can exceed 60%. Regional 

data suggest that in India, approximately 40–50% of 

CKD patients are iron deficient, often associated with 

poor nutritional status and late diagnosis [Table 1]. 

• The coexistence of iron deficiency Anaemia with 

other co morbidities such as diabetes mellitus, 

hypertension, and cardiovascular diseases further 

worsens patient outcomes, leading to increased 

hospitalization rates, progression of renal 

dysfunction, and higher mortality. 

 

 

 

 

 

 

 

 

 

Table 01:  Stages of chronic kidney diseases. 

 

The overall prevalence of Anaemia across all stages of CKD 

is 53.5%. From the stage of CKD, stage 5 CKD has a higher 

(90.9%) Anaemia prevalence compared to others, and 

females showed a higher frequency of Anaemia when 

compared with males. Therefore, situation-based 

interventions and country context-specific preventive 

strategies should be developed to reduce the prevalence of 

Anaemia in this patient group 

Studies have shown a wide variation in the prevalence of 

Anaemia in CKD across regions. For instance, the reported 

prevalence of Anaemia in CKD is 14% in the USA,[21] 

39.36% in India,[22] 51.5% in China,[23] 43.18% in South 

Africa,[24] and 79% in Cameroon.[25] [Table 2].Moreover, 

the prevalence increases with the CKD stage, with an 

overall prevalence of 22.4%, 41.3%, and 53.9% in CKD 

stages 3, 4, and 5, respectively [26]. 

Table 2: Prevalence of chronic kidney diseases. 

S.no Country 
Prevalence of Anaemia in 

CKD 

1. USA 14% 

2. India 39.36% 

3. China 51.5% 

4. South Africa 43.18% 

5. Cameroon 79% 

Prevalence and patterns of Anaemia among stage 3 to 5 

CKD patients 

Overall, 1 hundred 28 (85.34%) patients were found to 

have Anaemia. Of this, 61 (47.65%) had iron deficiency 

Anaemia. Of these patients, 43 (28.67%), 61 (40.67%), and 

24 (16%) had mild, moderate, and severe Anaemia, 

respectively (Fig. 1).  

 

 
Figure 02: Prevalence and patterns of anaemia among mild, 

moderate, and severe anaemia 

CKD Stages 

Estimated 

Anaemia 

prevalence 

Iron deficiency 

contribution 

Stage1-2 10-20% ~30% 

Stage 3 30=40% ~50% 

Stage 4-5 60-90% ~70% 

Dialysis 

patients 
70-90% >60% 

Indian(regional 

data) 
40-50% - 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=9907927_medi-102-e31797-g001.jpg
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The prevalence of Anaemia was proportional to CKD stage: 

- 79 (52.67%), 29 (19.33%), and 20 (13.33%) had stage 5, 

stage 4, and stage 3 CKD, respectively. The severity of 

Anaemia also varied across CKD stages and a higher 

percentage of severe Anaemia was found in stage 5 CKD, 17  

Figure 2: Image of Prevalence and patterns of Anaemia 

among stage 3 to 5 CKD patients 

Nearly 70% of the participants were diagnosed having 

stage 3 and stage 4 CKD while only 2.8% of them were at an 

early stage (stage 1) of CKD. [Figure 2] 

 
Figure 3: Catagory of chronic kidney diseases. 

Figure 3 CKD stages of adult CKD patients attending 

outpatient department at Addis Ababa Public Hospital, 

Addis Ababa, Ethiopia, 2020 (n= 387). 

 

Co Morbidity Disease 

A co morbidity is any coexisting health condition. The 

prefix “co” means together and the word “morbidity” is the 

medical term for a health condition. It can also be described 

as cooccurring or coexisting conditions. Comorbidities 

sometimes interact with each other, but they can also exist 

entirely separately. Some conditions may raise your risk of 

developing others, or may commonly occur together. For 

example, a heart attack often occurs with stroke or vascular 

disease. Chronic kidney disease may occur with 

hypertension and Anaemia. Comorbidities are often chronic 

conditions and can include physical or mental health[27]. 

 

Common co morbidities: 

Co morbidities are often long-term conditions. Some of 

these conditions are very common. For example, about 

22.7% of adults in the United States have arthritis. Many 

adults have at least one chronic condition. The World 

Health Organization estimates that 87% of deaths in high 

income countries are due to chronic conditions. 

 

Common Co Morbidities Include 

• Diabetes 

• Chronic Obstructive Pulmonary disease 

• High blood pressure 

• Heart disease 

• Arthritis 

• Asthma 

• Osteoarthritis 

 Cardiovascular Diseases(CVD): This is major 

comorbidity where Anaemia in CKF magnifies the risk 

of cardiovascular events such as: 

• Heart failure 

• Coronary Artery Disease (CAD) 

• Left ventricular hypertrophy (thickening of the 

heart’s main pumping chamber) 

• Myocardial infraction 

 Diabetes millites: A significant cause of CKF, 

diabetes is often seen alongside Anaemia, creating a 

high-risk combination. 

 Hypertension: High blood pressure is another 

common cause and comorbidity of CKD. 

 Other inflammatory conditions: Rheumatologic 

diseases and other inflammatory conditions are 

associated with higher Anaemia prevalence in CKD 

patients. 

Our study demonstrated three important findings: 

increasing age  was associated with increased prevalence of 

Anaemia; females,  African-American race and Hispanic 

race were at higher risk for having Anaemia; and the 

presence of one or more comorbidities  (such as essential 

hypertension, hypothyroidism, Chronic kidney disease 

(CKD), malignancy, rheumatologic disease, Cardiac heart 

failure (CHF), and coronary artery disease, COPD)  was 

associated with a higher prevalence of Anaemia compared 

to the patients without these factors. Furthermore, our 

results also show that patients with a greater severity of 

Anaemia underwent further diagnostic tests to investigate 

to cause. 

 
Figure 4: Anaemia on co morbidities in CKD Patients 

 

Consequences of anaemia on co morbidities in 

CKD Patients 

Anaemia in chronic kidney disease (CKD) patients 

significantly worsens outcomes and increases risks, 

especially when combined with other comorbidities like 

CHF, COPD, diabetes, hypertension. The presence of 

anaemia exacerbates cardiovascular issues such as heart 

failure, increases the likelihood of strokes and other 

complications, elevates the risk of mortality and 

hospitalizations, and decreases a patient's quality of life 

[28]. 

 

Impact of Co morbidities 

Chronic Obstructive Pulmonary Disease 

Chronic obstructive pulmonary disease (COPD) in chronic 

kidney disease patients of anaemia significantly worsens a 

patient's health outcomes due to the compounding effects 

of each condition. The combination increases systemic 

https://www.ncbi.nlm.nih.gov/core/lw/2.0/html/tileshop_pmc/tileshop_pmc_inline.html?title=Click on image to zoom&p=PMC3&id=5687900_jocmr-09-0970-g005.jpg
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inflammation, reduces oxygen delivery, and places greater 

stress on the heart and other organ systems. 

Cardiac Heart Failure (CHF) 

Iron deficiency anaemia significantly worsens outcomes for 

chronic heart failure (CHF) patients with chronic kidney 

disease (CKD), increasing mortality, hospitalizations, 

worsening cardiac and kidney function, and diminishing 

quality of life by creating a detrimental cardio-renal 

anaemia syndrome.  

 

Rheumatological Diseases 

Rheumatologic conditions in CKD patients (like rheumatoid 

arthritis) can exacerbate anaemia and CKD-Mineral and 

Bone Disorder (CKD-MBD) through inflammation and iron 

deficiency, increasing the risk of cardiovascular disease, 

worsening kidney function, and leading to more severe 

bone problems. 

 

Diabetes 

Diabetes is a leading cause of CKD and a significant 

comorbidity, often leading to the development of anaemia 

and worsening cardiovascular complications.  

 

Hypertension 

High blood pressure is another common comorbidity in 

CKD patients that contributes to both the development and 

management challenges of anaemia.  

 

Cardiac Heart Failure (CHF) Complications 

• Reduced cardiac function 

Anaemia leads to worse heart function and increased 

cardiac workload.  

• Progression of kidney disease 

Anaemia and CHF accelerate the decline of kidney 

function, potentially leading to end-stage kidney 

disease (ESKD).  

• Increased hospitalizations  

Patients with Anaemia and CHF are resistant to 

standard CHF therapies and experience more 

frequent hospital stays. 

 

Cardiovascular Complications 

• Increased Cardiac Workload: Anaemia forces the 

heart to work harder to deliver enough oxygen to 

tissues, which can lead to conditions like increased 

cardiac workload, heart failure, and arrhythmias [29].  

• Ischemic Heart Disease:  

The added strain on the cardiovascular system due to 

Anaemia can contribute to or worsen ischemic heart 

disease[30]. 

• Hypertension:   

The interplay between Anaemia and comorbidities 

like diabetes can lead to or worsen high blood 

pressure [31]. 

 

 

Diabetic Complications 

• Diabetic Retinopathy 

Anaemia can worsen damage to the blood vessels in 

the eyes, a condition called retinopathy. 

• Diabetic Neuropathy:  

The nerve damage associated with diabetes can be 

worsened by Anaemia. 

• Hyperkalemia: 

High levels of potassium in the blood are a risk, which 

can be dangerous for the heart [32, 33]. 

 

Diet management for Anaemia in ckd patients:  

A diet for iron deficiency Anaemia in Chronic Kidney 

Disease (CKD) patients should focus on iron-rich foods like 

meat, poultry, fish, beans, and iron-fortified cereals, along 

with vitamin C-rich foods to boost iron absorption. 

However, the best approach depends on the patient's CKD 

stage and individual needs, so consulting a healthcare team, 

including a dietitian, is crucial for creating a personalized, 

kidney-friendly plan that addresses potential phosphorus 

or potassium restriction [34]. 

Table 3: Based on Nutrients Sources. 

S.no Nutrients 
Source 

(Recommended) 
Remarks 

1. Iron 

Eggs, chicken, 

fish, lentils,fortied 

cereals 

Take with 

vitamin C 

foods for 

special 

treatment. 

2. Vitamin c 

Amla guava 

papaya bell 

pepper 

Helps absobs 

iron 

3. Folic acid 

Cabbage, 

peas,okra 

fortified grains 

Supports 

RBC 

formation 

4. 
Vitamin 

B12 

Eggs, fish, 

milk,chicken 

Needed for 

RBC 

production. 

5. Protein 
Egg whites, leon 

poultry,tofu 

Adjust as per 

CKD stages 

6. Sodium Fresh foods 

Low- salt 

diet 

prevents BP 

rise 

 

 
Figure 5: Image of Iron Sources. 
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Figure 6: Image of Iron Sources. 

 

Conclusion 

Iron deficiency Anaemia is a common and serious 

complication in patients with chronic kidney disease (CKD), 

especially in those suffering from associated comorbidities 

such as diabetes mellitus, cardiovascular diseases, 

rheumatologic disorders, chronic obstructive pulmonary 

disease (COPD) and chronic heart failure. The coexistence 

of these conditions worsens the patient’s clinical status by 

increasing the risk of cardiovascular events, 

hospitalizations, and mortality while also accelerating the 

progression to end-stage renal disease (ESRD). The burden 

of Anaemia in CKD results from multiple factors, including 

reduced erythropoietin production, inflammation, and poor 

iron absorption. Therefore, early identification, regular 

monitoring, and individualized management strategies 

focusing on correcting iron deficiency are crucial. Proper 

iron supplementation, dietary modification, and control of 

comorbid conditions can improve hemoglobin levels; 

enhance quality of life, and slow CKD progression. Timely 

and comprehensive Anaemia management can significantly 

reduce complications and improve overall outcomes in CKD 

patients. 

Acknowledgement 

Not Declared 

Conflicts of Interest 

The authors declare no conflicts of interest. 

Author Contribution 

Both are contributed equally 

Financial Support 

None  

Ethical Considerations and Inform Consent 

Not Applicable 

 

References 

1. Wawer AA, Jennings A, Fairweather-Tait SJ. Iron 

status in the elderly: A review of recent evidence. 

Mech Ageing Dev. 2018 Oct;175:55-73. 

2. Elghetany MT, Banki K. Erythrocytic disorders. In: 

McPherson RA, Pincus MR, eds. Henry's Clinical 

Diagnosis and Management by Laboratory Methods. 

24th ed. Philadelphia, PA: Elsevier; 2022:chap 33. 

3. Camaschella C. Disorders of iron homeostasis: iron 

deficiency and overload. In: Hoffman R, Benz EJ, 

Silberstein LE, et al, eds. Hematology: Basic Principles 

and Practice. 8th ed. Philadelphia, PA: Elsevier; 

2023:chap 37. 

4. Chapter 1: Definition and classification of CKD. Kidney 

Int Suppl (2011). 2013 Jan;3(1):19-62. 

5. Inker LA, Astor BC, Fox CH, Isakova T, Lash JP, Peralta 

CA, Kurella Tamura M, Feldman HI. KDOQI US 

commentary on the 2012 KDIGO clinical practice 

guideline for the evaluation and management of CKD. 

Am Kidney J Dis. 2014 May;63(5):713-35. 

6. Stauffer ME, Fan T. Prevalence of Anaemia in chronic 

kidney disease in the United States. PLoS One. 

2014;9(1):e84943. 

doi:10.1371/journal.pone.0084943. Published 

January 2, 2014. Accessed July 6, 2020. 

www.ncbi.nlm.nih.gov/pmc/articles/PMC3879360 

NIH external link 

7. Babitt JL, Lin HY. Mechanisms of Anaemia in CKD. 

Journal of the American Society of Nephrology. 

2012;23(10):1631–1634. 

doi:10.1681/ASN.2011111078 

8. Fishbane S, Spinowitz B. Update on Anaemia in ESRD 

and earlier stages of CKD: Core curriculum 2018. 

American Journal of Kidney Diseases. 

2018;71(3):423–435. doi:10.1053/j.ajkd.2017.09.026 

9. Lerma EV. Anaemia of chronic disease and renal 

failure. Medscape. Updated November 27, 2018. 

Accessed July 6, 2020. 

https://emedicine.medscape.com/article/1389854-

overview External link 

10. Chronic Kidney Disease in the United States, 2019. 

Centers for Disease Control and Prevention. US 

Department of Health and Human Services, Centers 

for Disease Control and Prevention; 2019. Accessed 

July 6, 2020. 

11. Badura K, Janc J, Wąsik J, Gnitecki S, Skwira S, 

Młynarska E, Rysz J, Franczyk B. Anaemia of Chronic 

Kidney Disease-A Narrative Review of Its 

Pathophysiology, Diagnosis, and Management. 

Biomedicines. 2024 May 27;12(6) 

12. Moreno F, Gomez JML, Jofre R, Valderrabano F, 

Gonzalez L, Gorriz JL, et al. Nephrology dialysis 

transplantation quality of life in dialysis patients. A 

Spanish multicentre study. NDT. (1996) 11(Suppl 

2):125–9. doi: 10.1093/ndt/11.supp2.125 

13. Lefebvre P, Vekeman F, Sarokhan B, Enny C, 

Provenzano RCP. Relationship between hemoglobin 



Menta VS, et al., Asian Jour Hosp Phar, Vol: 5, Issue: 3, 2025; 27-33 

 

[33] 
 

level and quality of life in anemic patients with 

chronic kidney disease receiving epoetin alfa. Curr 

Med Res Opin. (2006) 22:1929–37. doi: 

10.1185/030079906X132541 

14. Vyshnavi P, Venkatesh P. Review on diabetes mellitus. 

Journal of Innovations in Applied Pharmaceutical 

Science (JIAPS). 2022 Jan 2. 

15. Astor BC, Coresh J, Heiss G, Pettitt D. Kidney function 

and Anaemia as risk factors for coronary heart 

disease and mortality: the atherosclerosis risk in 

communities (ARIC) study. Am Hear J. (2006) 

151:492–500. doi: 10.1016/j.ahj.2005.03.055 

16. Kovesdy CP, Trivedi BK, Kalantar-Zadeh K, Anderson 

JE. Association of Anaemia with outcomes in men with 

moderate and severe chronic kidney disease. Kidney 

Int. (2006) 69:560–4. doi: 10.1038/sj.ki.5000105 

17. Nissenson AR, Wade S, Goodnough T, Knight K, 

Dubois RW. Economicburden of Anaemia in an 

insured population. J Manag Care Pharm. (2005) 

11:565 74.doi; 10.18553/jmcp.2005.11. 7. 565         

18. Stauffer ME, Fan T. Prevalence of Anaemia in chronic 

kidney disease in the United States. PLoS ONE. (2014) 

9:2–5. doi: 10.1371/journal.pone.0084943 

19. srikanth a, maithri a, karthik j, tharun k, mahesh k, 

praveen t. review on co-morbidities in diabetes 

mellitus. international journal of current innovations 

in advanced research. 2023 mar 24:10-6. 

20. R. Gunaseelan, I. W. Surudarma, D. M. Wihandani, and 

I. W. G. Sutadarma, “Prevalence of Anaemia on chronic 

kidney disease and itsinfluenced factors in Sanglah 

General Hospital 2015–2017, Bali,” Intisari Sains 

Medis, vol. 11, no. 1, pp. 248–252, 2020 

21. Stauffer ME, Fan T. Prevalence of Anaemia in chronic 

kidney disease in  the United States. PLoS One. 

2014;9:e849431–4. 

22. Muniyandi D, Shanmugam N, Ramanathan K, et al. 

Prevalence of iron  deficiency Anaemia among chronic 

kidney disease patients in Kaveri  Delta. Br J Med Med 

Res. 2016;15:1–6.  

23. Li Y, Shi H, Wang W-M, et al. Prevalence, awareness, 

and treatment  of Anaemia in Chinese patients with 

no dialysis chronic kidney disease. First multicenter, 

cross- sectional study. Medicine (Baltim).  

2016;95:e38721–8. 

24. Nalado AM, Mahlangu JN, Waziri B, et al. Ethnic 

prevalence of Anaemia and predictors of Anaemia 

among chronic kidney disease patients at a tertiary 

hospital in Johannesburg, South Africa. Int J Nephrol 

Renovasc Dis. 2019;12:19–32. 

25. Kaze FF, Kengne A, Mambap AT, et al.Anaemia in 

patients on chronic hemodialysis in Cameroon: 

prevalence, characteristics and management in low 

resources setting. Afr Health Sci. 2015;15:253–60. 

26. Gilbertson DT, Li S, Peng Y, et al. Anaemia prevalence 

and treatment rates in stage 3-5 non-dialysis-

dependent chronic kidney disease patients. Chronic 

Dis Res Gr. 2016;1. 

27. ashalatha da, raj kp, vani vv, lakshmikanth sl. study on 

safety of insulin add on therapy and oral 

hypoglycemic agents (ohgas) in type-ii diabetes 

patients. world journal of current medical and 

pharmaceutical research. 2020 sep 9:301-6. 

28. Badura K, Janc J, Wąsik J, Gnitecki S, Skwira S, 

Młynarska E, Rysz J, Franczyk B. Anaemia of Chronic 

Kidney Disease-A Narrative Review of Its 

Pathophysiology, Diagnosis, and Management. 

Biomedicines. 2024 May 27;12(6)  

29. Schröder O, Schrott M, Blumenstein I, Jahnel J, Dignass 

A, Stein J. A study for the evaluation of safety and 

tolerability of intravenous high-dose iron sucrose in 

patients with iron deficiency Anaemia due to 

gastrointestinal bleeding. Zeitschrift Für 

Gastroenterologie. 2004;42(8):663–667. Available 

from: https://doi.org/10.1055/s-2004-813106 

30. Agarwal N, Prchal JT. Anaemia of chronic disease 

(Anaemia of inflammation) Acta Haematologica. 

2009;122(2-3):103–108. Available from: 

https://doi.org/10.1159/000243794 

31. Sugahara M, Tanaka T, Nangaku M. Hypoxia-Inducible 

Factor and Oxygen Biology in the Kidney. Kidney360. 

2020;1(9):10211031.Availablefrom: 

https://doi.org/10.34067%2FKID.0001302020 

32. USRDS. United States Renal Data Systems Annual Data 

Report. Am J Kid Dis2007;49( Suppl. 1): S10– S294. 

33. Herzog CA, Mangrum JM, Passman R. Sudden cardiac 

death and dialysis patients. Semin Dial 2008; 21: 300– 

307 

34.    Goraya N, Wesson DE. Dietary approaches to kidney 

diseases. In: Yu ASL, Chertow GM, Luyckx VA, 

Marsden PA, Skorecki K, Taal MW, eds. Brenner and 

Rector's The Kidney. 11th ed. Philadelphia, PA: 

Elsevier; 2020:chap 60. 

 


