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ABSTRACT

Background: Anemia secondary to chronic kidney disease (CKD) is a major contributor to high morbidity and mortality among
CKD patients. These patients develop iron deficiency anemia (IDA) either due to functional or absolute iron defects. KDIGO 2012
guidelines and 2013 European Renal Best Practice guidelines recommend iron replacement to achieve TSAT of 25-30% and the

serum ferritin of 500 ng/ml.

Aim: To determine the frequency of Iron-deficiency Anemia in end-stage renal disease patients on thrice-weekly maintenance

hemodialysis.
Study design: Cross-Sectional Study

Place and duration of study: Dialysis Unit of Sir Ganga Ram Hospital, Lahore from 10" April 2019, to 10" October 2019.
Methodology: One hundred and six cases were enrolled. Blood samples were taken and investigations to document anemia like
hemoglobin levels, serum iron, serum TIBC, serum ferritin, and transferrin saturation were measured and IDA was recorded.
Results: Seventy one (67.0%) were males and 35 (33.0%) were females. The mean age was 47.4+12.5 years. Iron deficiency

anemia was found in 38 (35.8%) patients.

Conclusion: Iron deficiency anemia is common among individuals with end-stage renal disease patients on thrice-weekly

maintenance hemodialysis.
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INTRODUCTION

Anemia secondary to chronic kidney disease (CKD) is a maJor
contributor to high morbidity and mortality among CKD patlents
Defining the cutoff value of hemoglobin (Hb) for anemia of CKD
has been a continuous challenge for researchers. In the early 80s
anemia was treated with blood transfusions till the development of
erythropoietin in 1989 which replaced blood transfusions and
researchers endorsed 30-33% hematocrit as a target. Keeping in
mind the less progression of left ventricular hypertrophy, improved
health-related quality of life, and reduced mortality rates hematocrit
value of 36% was set as the goal for anemia management.? Most
recent anemia guidelines by Kidney Disease Improving Global
Outcomes (KDIDO); which are considered reliable among the
nephrology community worldwide, label Hb<129/d| for adult
females and <13g/dl in males as anemia of CKD.? Anemia is
clinically evident when GFR falls below 60 ml/minute, as CKD
progresses anemia worsens and the patients who are on
hemodialysis (HD) almost 90% exhibit some degree of anemia®.
Classically anemia of CKD is normocytic, normochromic without
leukopenia, and thrombocytopenia.

Although anemia of CKD is multifactorial, decreased
erythropoietin production by renal interstitial fibroblast-like cells is
the leading defect followed by the inhibitory effect of uremic toxins
on erythropoiesis in bone marrow, reduced red blood cell Ilfe span,
andnutrients deficiency like iron, vitamin B12, and folate.* During
red blood cells production, an adequate amount of Iron is required
not only for heme synthesis but also for globin synthesis at the
DNA level. In normal individuals’ hypoxic conditions inhibits
hepcidin that increase the availability of Iron for hemoglobin
production mediated by erythroid hormone erythroferrone (ERFE)°.
Deficient systemic iron causes anemia mainly by three pathways;
hemoglobin synthesis is decreased, erythropoietin secretion is
suppressed through hypoxia-induced factor a and IRP1 axis,
andaconitaseinhibition results in delayed maturation of erythroid
precursors®.

Chronic kidney disease patients develop iron deficiency

Received on 10-08-2021
Accepted on 21-01-2022

anemia (IDA) either due to functional or absolute iron defects.
Reduced absorption of iron from the gut in the uremic state, blood
loss due tothrombasthenia, and blood loss during hemodialysis
lead to an absolute reduction of systemic iron hence coined the
term Absolute iron-deficiency anemia’. Hemodialysis patients may
exhibit 1-2 grams of iron loss per year®.

Functional iron deficiency occurs when iron stores are
adequate, but the mobilization of iron is inefficient for
erythropoiesis. Reticuloendothelial cell iron blockade either due to
inflammation, erythropoietin deficiency, or genetic disorders is held
responsible for Functional iron deﬁmency In this condition normal
serum ferritin (>100ng/ml) and TSAT, less than 20% are observed.
Although erythropoietin replacement is a cornerstone for anemia
management, it turns out ineffective if there is functional or
absolute iron deficiency. KDIGO 2012 guidelines and 2013
European Renal Best Practice guidelines recommend iron
replacement to achieve TSAT of 25-30% and the serum ferritin of
500 ng/ml, whereas 2015 National Institute for Healthcare and
Excellence and the 2017 Renal Association guidelines set high
ferritin level target of 800 ng/ml

Despite strict anemia guidelines for follow-up, the worldwide
high prevalence rate of IDA is present. In a recent study from
America, 20.6% have anemia, 30% have absolute IDA and 19%
have functional IDA". A Lebanese Study demonstrates IDA in 48
to 78% of CKD pat|ents even before the start of dialysis'. Iranian
study reported 37% anemia, 80 4% Absolute IDA and 41.1%
functional iron deficiency anemia™

If IDA is left untreated, it WI|| not only increase morbidity and
mortality but also affects health-related quality of life™
Cardiovascular complication especially enhanced left ventncular
hypertrophy has been documented with anemia of CKD. Quality of
life is decreased due to severe depression, strokes reduced
physical capabilities, and increased hospital admission rates™. To
avoid these complications above-mentioned anemia management
guidelines, recommend regular monitoring of all hemodialysis
patients for early diagnosis and treatment of IDA.

Therefore, this study was planned to probe the frequency of
IDA among patients of chronic kidney disease stage 5 receiving
thrice-weekly maintenance hemodialysis.
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MATERIALS AND METHODS

This cross-sectional study was conducted at the Dialysis Unit of Sir
Ganga Ram Hospital, Lahore after approval from Ethical Review
Board from 10" April 2019 to 10™ October 2019. Using Non-
Probability Consecutive Sampling, a Sample size of 106 was
calculated by 95% confidence level with 7% margin of error and
taking expected percentage i.e., 16% of iron deficiency anemia in
patients with end-stage renal disease on thrice-weekly
maintenance hemodialysis16.Patients of ESRD for >3 months, both
genders of ages 25-70 years were included whereas patients on
HD for acute kidney injury duration < 3 months, not giving consent
and having sepsis (TLC>11,000/<4OOO/mm3), malignancy, vitamin
b12 and folate deficiency, active Gl bleed were excluded from the
study. After approval from the institutional ethical review board,
106 cases fulfilling the inclusion criteria were enrolled. Biodata, co-
morbidities, and medication record was taken from patient files.
Blood samples were taken before the start of hemodialysis to
check hemoglobin level, serum iron, serum TIBC, serum ferritin,
and TSAT. Anemia was labeled when Hb was <12g/dl for females
and <13g/dl in males. IDA was labeled when serum ferritin was
<100ng/ml and TSAT was <20%.

The data were entered and analyzed using SPSS-23. Data
were stratified for age, gender, duration of HD, BMI, diabetes, and
hypertension, and post-stratification, Chi-square test was used. A
p-value <0.05 was considered significant.

RESULTS

Seventy one (67%) were males and 35(33%) were females,
36(34%) were between 20-40 years age group, while 52(49.1%),
18(17%) were between 40-60 years and >60 years age groups
respectively. The mean age was 47.4+12.5 years, mean BMI was
22.8+4.9 kg/m? 20(18.9%) were underweight and 51 (48.1%)
patients had normal weight, while 26(24.5%) and 9(8.5%) were
overweight and obese respectively. Forty two (39.6%) were on
dialysis for 1-3 years while 37(34.9%) and 27(25.5%) were on
dialysis for 3-6 years and >6 years respectively. Among ESRD
patients, 90(84.9%) had hypertension and 47(44.3%) were
diabetic. The mean hemoglobin was 9.59+1.27, TSAT was
28.3+17.8 and mean Ferritin was 449+389. Thirty eight patients
(35.8%) had iron deficiency anemia. There was no significant
difference (P>0.05) among gender, age group, hypertension,
diabetes mellitus, BMI, duration of dialysis, and iron deficiency
anemia (IDA) respectively (Table 1).

Table 1: Comparison of iron deficiency with gender, age, hypertension,
diabetes mellitus, body mass index, duration of dialysis

Variable No. (%) Iron deficiency anemia P

Yes [ No value

Total 106 (100%) 38 (35.8%) | 68 (64.2%) 0.624

Gender

Male [ 71(67%) | 27(38%) | 44(62%) | 0.505

Female | 35(33%) | 11(31.4%) | 24(686%) |

Age (years)

15-40 36 (34%) 11 (30.6%) 25 (69.4%)

40-60 52 (49.1%) 20 (38.5%) 32 (61.5%) 0.717

> 60 18 (17%) 7 (38.9%) 11 (61.1%)

Body mass index (kg/m?)

underweight 20 (18.9%) 4 (20%) 16 (80%)

Normal 52 (48.1%) 21 (41.2%) 30 (58.8%) 0.373

Overweight 29 (24.5%) 9 (34.6%) 17 (65.4%) ’

obese 9 (8.5%) 4 (44.4%) 5 (55.6%)

Hypertension

Yes [ 90(84.9%) | 33(36.7%) | 57(63.3%) | 0.677

No | 16(151%) | 5(31.3%) | 11(68.8%) |

Diabetes

Yes [ 47 (443%) | 14(29.8%) | 33(70.2%) | 0.245

No | 59(55.7%) | 24(40.7%) | 35(59.3%) | =

HD duration (years)

1-3 42 (39.6%) 17 (40.5%) 25 (59.5%)

3-6 37 (34.9%) 10 (275) 27 (73%) 0.382

>6 27 (25.5%) 11 (40.7%) 16 (59.3%)

DISCUSSION

Our study observed a high frequency of IDA (35.8%) among
patients with ESRD with no statistical correlation with factors like
gender, age, BMI, and duration of dialysis. This high frequency of
IDA among our patients was similar to Nigerian studies performed
by Arogundade et al”” and Waziri et al."® who documented 36.1%
and 36.6% IDA prevalence respectively, among CKD patients. In
2020 a comparative study of anemia prevalence in different
countries was published; with unexpectedly high anemia
prevalence of 42% and 53% in Brazil and France, and Germany
had similar numbers as France. Prevalence of IDA was 48-62%
having TSAT <20% with mean hemoglobin <10g/dL in these
countries including USA." National Health and Nutrition
Examination Survey (NHANES) published the presence of IDA in
the general population with GFR less than 60ml/min among 60%
men and 70% women.®® In Japan, The CKD-ROUTE study
performed in 2015 reported an IDA prevalence of 15% among
hemodialysis patients.21 In the USA a single-center study reported
anemia in 68% of patients who had just started hemodialysis with
IDA in 29% patients receiving erythropoietin and 26% without
erythropoietin therapy.? In Saudi Arabia and other Arabian Gulf
countries, the Gulf Survey on anemia management reported one-
third of patients receiving hemodialysis had IDA.Z A study from
India mentioned anemia in 66% of patients and 16% IDA among
patients on maintenance hemodialysis16 whereas another
publication from India reported 42.63% IDA among CKD patients.?*

The above mentioned data represents high prevalence
rates of anemia in CKD stage 1 to 5 patients as compared to the
hemodialysis population. Ineffective erythropoietin production due
to failing kidneys and poor absorption of iron from the intestines
plays a vital role in the development of anemia. The Discovery of
Hepcidin as an iron metabolism modifier has led to new insights
into pathogenesis and treatment of anemia. Hepcidin after binding
degrades ferroportin that is responsible for mobilizing iron from iron
stores to the systemic circulation. Inflammatory toxins produced in
CKD patients enhance the production of hepcidin that eventuallzy
lowers systemic functional iron levels leading to functional IDA.*
Even among hemodialysis patients, a substantial proportion of
patients develops progressively worsening anemia due to
functional or absolute iron deficiency. In our study, we have taken
care of the severity of IDA alone without further categorizing it into
functional or absolute iron deficiency. Further research is needed
to explore this important aspect, especially the response of
intravenous Iron and erythropoietin on IDA.

CONCLUSION

Iron deficiency anemia is common among individuals with end-
stage renal disease patients on thrice-weekly maintenance
hemodialysis and regular monitoring of Iron studies should be
performed.

Conflict of interest: Nil

REFERENCES

1. Stirnadel-Farrant HA, Luo J, Kler L, Cizman B, Jones D, Brunelli
SM, et al. Anemia and mortality in patients with nondialysis-
dependent chronic kidney disease. BMC Nephrol 2018;19(1):135.

2. Bazeley J, Wish JB. The evolution of target hemoglobin levels in
anemia of chronic kidney disease. Advances Chronic Kidney Dis
2019; 26(4):229-36.

3. Gutiérrez OM. Treatment of iron deficiency anemia in ckd and end-
stage kidney disease. Kidney Int Rep 2021;6(9):2261-9.
4. Hsu C-Y, McCulloch CE, Curhan GC. Epidemiology of anemia

associated with chronic renal insufficiency among adults in the
United States: results from the Third National Health and Nutrition
Examination Survey. J Am Soc Nephrol 2002;13(2):504—10.

5. Coffey R, Ganz T. Erythroferrone: An Erythroid Regulator of
Hepcidin and Iron Metabolism. Hemasphere 2018;2(2):e35.
6. Kim A, Nemeth E. New insights into iron regulation and

erythropoiesis. Curr Opin Hematol 2015;22(3):199-205.

120 PJMHS Vol. 16, NO. 01, JAN 2022



S. Anwar, M. Ahmed, Z. Anwar et al

Clayden RC, Hopman W, Macleod F, Good D, Garland J, Hookey
L, et al. Diagnosing absolute iron-deficiency anemia in patients on
hemodialysis in a tertiary care centre: a retrospective chart review.
Blood 20191 34(Supplement-1):4814.

Tsukamoto T, Matsubara T, Akashi Y, Kondo M, Yanagita M.
Annual iron loss associated with hemodialysis. Am J Nephrol 2016;
43(1):32-8.

Muckenthaler MU, Rivella S, Hentze MW, Galy B. A red carpet for
iron metabolism. Cell 2017;168(3):344-61.

Batchelor EK, Kapitsinou P, Pergola PE, Kovesdy CP, Jalal DI. Iron
deficiency in chronic kidney disease: updates on pathophysiology,
diagnosis, and treatment. J Am Soc Nephrol 2020;31(3):456—-68.
Awan AA, Walther CP, Richardson PA, Shah M, Winkelmayer WC,
Navaneethan SD. Prevalence, correlates and outcomes of absolute
and functional iron deficiency anemia in nondialysis-dependent
chronic kidney disease. Nephrol Dial Transplant 2021;36(1): 129-
36.

Aoun M, Karam R, Sleilaty G, Antoun L, Ammar W. Iron deficiency
across chronic kidney disease stages: Is there a reverse gender
pattern? PLOS ONE 2018;13(1): e0191541.

Biniaz V, Tayebi A, Shermeh M, Ebadi A, Nemati E, Sadeghi T, et
al. Prevalence of Functional Iron Deficiency (FID) Anemia in
Patients Undergoing Hemodialysis. Iran J Crit Care Nurs
2014;7(1):59-66

Gafter-Gvili A, Schechter A, Rozen-Zvi B. Iron Deficiency Anemia in
Chronic Kidney Disease. Acta Haematol 2019;142(1):44-50.
Spinowitz B, Pecoits-Filho R, Winkelmayer WC, Pergola PE,
Rochette S, Thompson-Leduc P, et al. Economic and quality of life
burden of anemia on patients with CKD on dialysis: a systematic
review. J Med Econ 2019; 22(6):593-604.

Mudiyammanavara DRN. Cross sectional study of anaemia in
chronic kidney disease. Indian J Basic Appl Med Res 2015; 6(2):
414-419.

Arogundade FA, Soyinka FO, Sanusi AA, Ojo OE, Akinsola A. Iron
status and benefit of the use of parenteral iron therapy in pre-

20.

21.

22.

23.

24.

25.

dialysis Chronic Kidney disease patients. Niger Postgrad Med J
2013 Dec;20(4):299-304.

Waziri B, Mabayoje M, Bello B. Comparison of intravenous low
molecular weight iron dextran and intravenous iron sucrose for the
correction of anaemia in pre-dialysis chronic kidney disease
patients: a randomized single-centre study in Nigeria. Clin Kidney J
2016;9(6):817-22.

Wong MMY, Tu C, Li Y, Periman RL, Pecoits-Filho R, Lopes AA, et
al. Anemia and iron deficiency among chronic kidney disease
Stages 3-5ND patients in the Chronic Kidney Disease Outcomes
and Practice Patterns Study: often unmeasured, variably treated.
Clin Kid J 2020;13(4):613-24.

Fishbane S, Pollack S, Feldman HI, Joffe MM. lIron indices in
chronic kidney disease in the National Health and Nutritional
Examination Survey 1988-2004. Clin J Am Soc Nephrol
2009;4(1):57-61.

limori S, Naito S, Noda Y, Nishida H, Kihira H, Yui N, et al. Anaemia
management and mortality risk in newly visiting patients with
chronic kidney disease in Japan: The CKD-ROUTE study.
Nephrology (Carlton) 2015;20(9):601-8.

Post JB, Wilkes BM, Michelis MF. Iron deficiency in patients with
chronic kidney disease: potential role for intravenous iron therapy
independent of erythropoietin. Int Urol Nephrol 2006;38(3-4):719-
23.

Alsuwaida A, Abdulkareem A, Alwakeel J. The Gulf Survey on
Anemia Management (GSAM 2005). Saudi J Kidney Dis Transplant
2007; 18(2):206.

Talib H, Kulkarni S, Gulwe V, Vajed M. Role of iron deficiency
anemia in patients with chronic kidney disease. IOSR-JDMS
2015;14(5):102-105.

Babitt JL, Lin HY. Molecular mechanisms of hepcidin regulation:
implications for the anemia of CKD. Am J Kidney Dis
2010;55(4):726-41.

PJMHS Vol 16, NO. 01, JAN 2022 121



