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ABSTRACT  

Objectives: Present study was conducted to estimate serum 

ferritin (a measure of storage iron); and transferrin saturation (a 

measure of current iron supply to tissues) levels in patients of 

chronic kidney disease (CKD). 

Methods: Present study was a prospective study conducted 

among patients suffering from CKD and admitted in Rama 

Medical College Hospital & Research Centre, Hapur, Uttar 

Pradesh (India). 60 cases of CKD were selected on the basis 

of simple random sampling method.  All patient data was 

collected through history, physical examination and laboratory 

investigation.  

Results: In the study group of 60 patients with CKD, maximum 

incidence of 26 (43.3%) patients seen in age group of 51-

60years. Patients age ranged from 29-81 years.  In the study 

group of 60 patients of CKD, 46 (76.7%) were males and 14 

(23.3%) were females. Male:female ratio was 3.29:1. Facial 

puffiness was the most common symptom found in 53 (88.3%) 

patients followed by pedal oedema in 49 (81.7%) patients. 

Among 60 patients, 43 (71.7%) patients had hypertension, 

followed by diabetes mellitus in 39 (65%) patients. 

Combination of both diseases seen in 28 (46.7%) patients.  

Among 60 Patients of CKD studied, 48.3% of patients had 

haemoglobin percentage of 8.1-9gm%, followed by 31.7% of 

patients in the range of 9.1-10gm%. Haemoglobin percentage 

is ranged from 6.1- 11gm%. All of them belong to stage V CKD 

according to Cockcroft Gault formula. Among 60 patients 

studied, 27(45.0%) patients had Blood Urea level between 

101-150 followed by 21 (35.0%) of patients in the range of 151-

200. 91.7% patients had S. Creatinine level between 5-14.9.  

 

 
 

Among 60 Patients of CKD studied, 16 (26.7%) patients had S. 

ferritin less than 100ug % followed by 11 (16.7%) patients had 

between 101-200ug. Mean S ferritin of total patients was 

179.3±31.03. 26(43.3%) patients had transferrin saturation 

level <20 ug% followed by 23(38.3%) patients >20ug% to <40 

ug% and 11 (18.3%) patients is above 40 ug%. Mean 

transferrin saturation was 17.1±5.9.  

Conclusion: Serum ferritin and transferrin saturation are the 

primary tools for assessing iron status and management in 

patients with anaemia of CKD patients. These biochemical 

parameters helps in diagnosis and treatment of iron deficiency 

in CKD.   
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INTRODUCTION 

Chronic kidney disease (CKD), also known as chronic renal 

disease, is characterized by irreversible deterioration of renal 

function, which results from diminished effective functioning of 

renal tissue. Anemia is a common complication associated with 

chronic kidney disease. The prevalence of anemia varies with the 

degree of renal impairment in pre dialysis patients with CKD, but 

once end-stage kidney failure occurs, all patients are eventually 

affected. Anemia reduces physical capacity, well-being, 

neurocognitive function, and energy level and worsens quality of 

life. Absolute or functional iron deficiency is present in 25-38% of 

patients with anemia of CKD.1-4 

The National Kidney Foundation (NKF-K/DOQI) Clinical Practice 

Guidelines  recommend  an  evaluation  of anemia among patients  

with renal insufficiency when the hemoglobin is _11 g/dl among 

premenopausal women and _12 g/dl among adult men and 

postmenopausal women. Epoetin treatment is recommended for 

patients with CRI, whether dialysis dependent or not, to achieve a 

target hemoglobin of 11 to 12 g/dl.5 Similar guidelines have been 

put forth by the European Renal Association/European Dialysis 

and Transplantation Association.6 

Serum ferritin and transferrin saturation (TSAT) are the standard 

laboratory tests to evaluate iron stores, and the limits for diagnosis 

of iron deficiency and adequate iron in healthy adults are fairly 

well defined. 

Serum ferritin and transferrin saturation (TSAT) are routinely 

utilized in  dialysis patients to aid in diagnosing iron deficiency and  
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in guiding iron therapy. Uniformly low TSAT (<20%) and ferritin 

(<200ng/ml) are clear indicators of iron deficiency and predict a 

higher likelihood of response to i.v. iron.7 However, ferritin and 

TSAT values are frequently discordant, as they are, respectively, 

positive and negative acute phase reactants.8 Consequently, in 

the setting of inflammation or malnutrition, simultaneously high 

ferritin and low TSAT are frequently encountered and difficult to 

evaluate.7 

Present study was conducted to estimate serum ferritin (a 

measure of storage iron9); and transferrin saturation (a measure of 

current iron supply to tissues9) levels in patients of CKD. 

 

METHODS 

Present study was a prospective study conducted among patients 

suffering from CKD and admitted in Rama Medical College 

Hospital & Research Centre, Hapur, Uttar Pradesh (India). 60 

cases of CKD were selected on the basis of simple random 

sampling method. Informed consent was taken prior to study from 

all participants. Study protocol was approved by Institutional ethics 

committee. A Structured questionnaire was used to collect data 

about sociodemographic, clinical and laboratory parameters. All 

the patients underwent detailed, clinical examination and the 

following investigations were carried out; Hb%, Complete 

hemogram, Fasting blood sugar, post prandial blood sugar, blood 

urea, serum creatinine, Serum electrolytes, Urine routine; albumin, 

Sugar, microscopy, Ultra sound abdomen, ECG, Fasting Lipid 

Profile,  HIV 1&2, anti-HCV,  HbsAg,  Serum  Iron, Serum  Ferritin,  

 

tranferrin Saturation. Blood samples are drawn for Serum Ferritin 

concentration and measured by Chemilumiscence method. 

Transferrin saturation level calculated using formula Transferrin 

Saturation = Serum Iron /TIBC.10 

Absolute Iron deficiency is defined as serum ferritin <100ng/ml  in  

non-dialysis  dependent  CKD  and  patients  treated  with  

peritoneal  dialysis  and <200ng/ml in hemodialysis patients. 

Functional iron deficiency is diagnosed when serum ferritin is 100-

200% ng/ml. Transferrin saturation is <20% indicates iron 

deficiency in all patients.10,11 

 

RESULTS 

In the study group of 60 patients with CKD, maximum incidence of 

26 (43.3%) patients seen in age group of 51-60years. Patients 

age ranged from 29-81 years.  In the study group of 60 patients of 

CKD, 46 (76.7%) were males and 14 (23.3%) were females. 

Male:female ratio was 3.29:1. Facial puffiness was the most 

common symptom found in 53 (88.3%) patients followed by pedal 

oedema in 49 (81.7%) patients. Among 60 patients, 43 (71.7%) 

patients had hypertension, followed by diabetes mellitus in 39 

(65%) patients. Combination of both diseases seen in 28 (46.7%) 

patients. (Table 1) 

Among 60 Patients of CKD studied, 48.3% of patients had 

haemoglobin percentage of 8.1-9gm%, followed by 31.7% of 

patients in the range of 9.1-10gm%. Haemoglobin percentage is 

ranged from 6.1- 11gm%. All of them belong to stage V CKD 

according to Cockcroft Gault formula. (Table 2) 

 

 

Table 1: Details of study population. 

 Number of Patients Percentage 

Age (Years) ≤40 4 6.7 

41-50 7 11.7 

51-60 26 43.3 

61-70 19 31.7 

≥71 4 6.7 

Total 60 100 

Gender Male 46 76.7 

Female 14 23.3 

Total 60 100 

Symptoms Facial puffiness 53 88.3 

Pedal oedema 49 81.7 

Easy fatiguability 41 68.3 

Breathlessness  21 35.0 

Decreased urine output 19 31.7 

Altered sensorium 7 11.7 

Associated Diseases HTN 43 71.7 

DM 39 65 

IHD 19 31.7 

Dyslipidemia  10 16.7 

DM, HTN 28 46.7 

DM, HTN, IHD 9 15 
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Table 2: Stage of kidney based on GFR correlation with Hb percentage 

Hb% No. of Patients Percentage Stage of CKD 

6.1-7 2 3.3 Stage of V 

7.1-8 5 8.3 Stage of V 

8.1-9 29 48.3 Stage of V 

9.1-10 19 31.7 Stage of V 

10.1-11 5 8.3 Stage of V 

Total 60 100 Stage of V 

 

Table 3: Distribution of Blood Urea & Serum creatinine in CKD 

 Number of patients Percentage 

B. Urea level ≤100 2 3.3 

101-150 27 45.0 

151-200 21 35.0 

201-250 7 11.7 

251-300 1 1.7 

≥301 2 3.3 

Total 60 100 

Serum 

creatinine 

0-4.9 3 5 

5-9.9 32 53.3 

10-14.9 23 38.3 

≥15 2 3.3 

Total 60 100 

 

Table 4: Distribution of S. ferritin & Transferrin saturation in CKD patients 

 Number of patients Percentage 

Serum 

ferritin 

≤100 16 26.7 

101-200 11 16.7 

201-300 25 41.7 

≥301 08 13.3 

Total 60 100 

TSAT% ≤10 3 5 

10.1-20 23 38.3 

20.1-30 10 16.7 

30.1-40 13 21.7 

≥40.1 11 18.3 

Total 60 100 

 

 

Among 60 patients studied, 27(45.0%) patients had Blood Urea 

level between 101-150 followed by 21 (35.0%) of patients in the 

range of 151-200. 55 (91.7%) patients had S. Creatinine level 

between 5-14.9. (Table 3) 

Among 60 Patients of CKD studied, 16 (26.7%) patients had S. 

ferritin less than 100ug % followed by 11 (16.7%) patients had 

between 101-200ug. Mean S ferritin of total patients was 

179.3±31.03.  

26(43.3%) patients had transferrin saturation level <20 ug% 

followed by 23(38.3%) patients >20ug% to <40 ug% and 11 

(18.3%) patients is above 40 ug%. Mean transferrin saturation 

was 17.1±5.9. (Table 4) 

 

DISCUSSION  

In the study group of 60 patients of CKD, 46 (76.7%) were males 

and 14 (23.3%) were females. Male:female ratio was 3.29:1. 

Previous researchers also demonstrated similar findings like 

Rajashekar S et al., Avasthi et al., Alam SM et al., Altaf Basha et 

al.10,12-14 As men suffer CKD more than females according to 

present study, this can be due that men tend to seek medical 

attention more than females. 

Maximum incidence of 26 (43.3%) patients were seen in age 

group of 51-60years in present study. It can be concluded that  

increasing age is a risk factor of CKD as age increases, GFR 

decreases. Therefore CKD is common in elderly than young 
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individuals. Hypertension and diabetes were the main underlying 

diseases for CKD individually. 

Among 60 Patients of CKD studied, 48.3% of patients had 

haemoglobin percentage of 8.1-9gm%, followed by 31.7% of 

patients in the range of 9.1-10gm%. Haemoglobin percentage is 

ranged from 6.1- 11gm%; which is comparable with previous 

studies.15,16 Mean S. ferritin is 179.3±31.03 and transferrin 

saturation is 17.1±5.9 respectively. Which is comparable with 

Silverberg et al., Raveendra N. Mudiyammanavara et al and 

Rajashekhar et al.10,16,17 

Anemia develops once renal function decreases to 50% because 

of a deficiency in endogenous erythropoietin production by the 

kidney, decreased red cell survival, blood losses, and increased 

red blood cell destruction once the patient begins dialysis 

treatment, particularly hemodialysis.18 

The observation that patients with endstage renal disease appear 

to have a “functional iron deficiency” led us to hypothesize that not 

only were iron deficiency and renal insufficiency both independent 

risk factors for anemia, but there might be an interaction. The 

same degree of iron deficiency might be associated with a greater 

drop in hemoglobin in patients with reduced renal function than in 

patients with preserved renal function.5 

 

CONCLUSION 

Serum ferritin and transferrin saturation are the primary tools for 

assessing iron status and management in patients with anaemia 

of CKD patients. These biochemical parameters help in diagnosis 

and treatment of iron deficiency in CKD.  
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