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Abstract— PTA has multifactorial etiology involving transplant failure, infections, co-morbidity, 

inflammation, ACE inhibitors/ ARBs and immunosuppressive treatment. Anemia complicates chronic kidney 

disease and has been associated with increased mortality in dialysis patients. Anemia is corrected after renal 

transplantation, yet PTA is noted in 20% to 40% cases. This study was carried out to determine the association 

of anemia factors in kidney transplant recipients with and without post-transplantation anemia. After an 

informed consent, demographic information of all the study subjects (including name, age, and gender) were 

recorded. The patient’s hemoglobin level was checked and they were labeled as anemic or non-anemic. In all 

anemic and non-anemic patients, study parameters were applied to rule out the cause of anemia. All the 

information was collected on a specially designed proforma. Following study parameters were measured 

using the standard lab procedures and manufacturer’s instructions. Using logistic regression, we found that 

in these patients serum B12 deficiency, low serum folate and low serum iron were significant factors of 

anemia with significant Odds ratio (i.e. OR>1) i.e. 5.913, 60.945 and 51.825 respectively. Medical 

complications are common after renal transplant especially in the early post-operative period. The only way 

forward is early recognition and aggressive treatment, as delays can cost losses in the form of kidney function, 

life and higher health care cost. 
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1. INTRODUCTION 

WHO describes anemia as an important element affecting general health outcomes. Reduced Hb concentration 

has considerable part in total morbidity & mortality rate in general population [1]. According to “The National 

Kidney Foundation Disease Outcomes Quality Initiative” (NKF/KDOQI), “Kidney Disease Improving Global 

Outcomes” (KDIGO), and “European Best Practice Guidelines” (EBPG), anemia is defined as a target 

hemoglobin level less than 13.5 g/dl in adult males/postmenopausal females, less than 12.0 g/dl in 

premenopausal females and less than 5th percentile for children; alternatively, the target Hb should generally 

be less than 11.0 g/dl [2,3]. 

 

Anemia complicates chronic kidney disease and has been associated with increased mortality in dialysis 

patients [4]. Anemia is corrected after renal transplantation, yet PTA is noted in 20% to 40% cases [5]. PTA 

has multifactorial etiology involving transplant failure, infections, co-morbidity, inflammation, ACE 

inhibitors/ ARBs and immunosuppressive treatment [6]. Thus, Hb level is directly dependent on kidney 

functioning of an individual. Guidelines of NKF/KDOQI, KDIGO, & EBPG strongly recommend that renal 

failure should be prevented by necessary interventions to treat anemia. KDIGO guidelines recommend 

treatment is dependent on root cause of anemia. Guidelines for CKD should be considered for pre-dialysis 

period in general population [2]. 
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30-40% renal transplant patients suffer from PTA. The estimated prevalence for anemia is variable depending 

on which definition is used for anemia and which population is being considered [7]. Both WHO and the 

American Society of Transplantation (AST) define anemia as hemoglobin level less than 13g/dl for men and 

less than 12g/dl for women [8]. 

 

Screening of patients for anemia receiving kidney transplant should be done on regular basis and it should be 

a routine practice to carry out specific tests for subject purpose. In considering causes, both factors for general 

population as well as unique elements for a specific patient should also be considered. Ferritin, transferrin 

saturation, iron studies, RBC indices, stool occult blood and reticulocyte count should be considered for initial 

evaluation in these patients [9]. 

 

It is still controversial to say that CKD and ESRD have same consequences as that of kidney transplant 

population. Congestive heart failure and LVH are related to PTA to some extent increasing mortality rate and 

also graft failure. 938 kidney transplant patients were studied by Molnar et al., in a single center showing that 

anemia was strongly related with mortality rate [10]. 

 

ESAs are not widely used for anemia treatment, although it is a supported fact that anemia is related to kidney 

transplants. Even in cases of severe anemia ESAs are not administered frequently. The reason behind this may 

be because of lack of therapeutic research evidence and high cost of treatment. In TRESAM, ESA therapy 

was used in 5.2% overall and in 17.8% of patients with severe anemia [7].  

 

Patients with PTA are also not evaluated completely, even for hematocrit less than30%. According to one 

research only 36% undergo complete iron studies, 46% administered iron supplements and 40% administered 

ESAs [11]. Efficacy, safety and effectiveness of ESA in transplant patients were assessed in randomized 

control trials. One such single center study in Belgium had patients with hematocrit less than 30% and were 

given EPO randomly (n=14) or not (n=15) immediately post transplantation [12]. 

 

An accurate follow up should be considered with careful study of the effects of these medications for specific 

cases. Many studies show that dysfunction of allograft is related to PTA. Allograft function can be improved 

by decreasing nephrotoxicity from medications, treating the infections, reducing injury due to ischemia and 

donor quality optimization [13]. The objective of the study is to determine the frequency and factors that cause 

anemia in post renal transplant patients.  

 

2. Materials and methods 

This cross-sectional study was carried out in the Department of Hematology, Sheikh Zayed Hospital Lahore, 

Pakistan. After approval from Institutional Review Board and Advanced Studies and Research Board (ASRB) 

of UHS, Lahore, 106 post renal transplant follow up patients were recruited in this study following the 

inclusion and exclusion criteria. 

 

2.1 DATA COLLECTION 

After an informed consent, demographic information of all the study subjects (including name, age, and 

gender) were recorded. The patient’s Hb level was checked and they were labeled as anemic or non-anemic. 

In all anemic and non-anemic patients, study parameters were applied to rule out the cause of anemia. All the 

information was collected on a specially designed proforma.  

 

2.2 SAMPLE COLLECTION AND DETERMINATION OF LAB PARAMETERS 
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Following study parameters were measured following the standard lab procedures and manufacturer’s 

instructions: 

1. Complete Blood Count (CBC) 

2. Serum Iron, TIBC, Transferrin-Saturation 

3. Serum B12 Level 

4. Serum Folic Acid Level 

5. Thyroid Stimulating Hormone Level (TSH Level) 

6. Erythropoietin Level (Epo) 

7. Serum Albumin(S.Albumin) 

 

2.3 STATISTICAL ANALYSIS 

Data was entered and analysed by using IBM Statistics SPSS 22.0. Data for age, Hb, serum iron,TIBC, T.SAT, 

serum albumin, TSH, serumB12, serum folate and erythropoietin was presented by using Mean±S.D and 

Median (IQR). Anemia and status of all above parameters was described by using frequency and percentages. 

Two groups were formed as anemic and non-anemic and comparison of all above mentioned variables was 

performed by using Chi-square test between groups. Binary logistic regression was used to define these factors 

as cause of anemia. P-value ≤ 0.05 was considered significant. 

 

3. Results 

This study was carried out on 106 post renal transplant patients coming for follow up after 6 months, in the 

Outpatient Department of Sheikh Zayed Hospital Lahore. 

 

Figure 1: Age groups of renal transplant cases. 

Among these the mean age of cases was 32.52 ± 6.24 with minimum and maximum age of 18 and 50 years. 

Among these there were 47(44.34%) cases who were 18-30 years old, 51(48.11%) cases were 31-40 years old 
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and 8(7.55%) of the cases were 41-50 years of age [Fig 1]. Among these 106 patients there were 91(85.85%) 

male and 15(14.15%) female cases [Fig 2]. The male to female ratio was approximately 6:1. In these patients 

the mean duration of renal transplantation was 12.41 ± 6.11 months with minimum duration of 6 months and 

maximum duration of 48 months.  

 
Figure 2: Frequency distribution of anemia in 106 post renal transplant patients. 

 

Table 1: Comparison of different parameters in anemic (Group A) and non-anemic (Group B) patients 
 

 

Group 

p-value 

A B 

Erythropoietin Level Abnormal 0(0%) 0(0%) -- 

Serum iron levels Low 33(94.3%) 6(8.5%) <0.001c 

Serum B12 levels Deficiency 21(60%) 17(23.9%) <0.001 c 

Serum folate levels Low levels 30(85.7%) 23(32.4%) <0.001 c 

SerumTSH levels Raised 4(11.4%) 4(5.6%) 0.29 c 

Serum albumin  Abnormal 0(0%) 0(0%) -- 

c. Chi-square test was applied  

 

In these patient’s erythropoietin and serum albumin was normal in group A and group B patients. In group A 

33(94.5%) cases and in group B 6(8.5%) cases had low serum iron levels with significantly higher frequency 

of low serum iron in group A, p-value < 0. 001.Serum B12 deficiency was seen in 17(23.9%) of group B and 
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21(60%) group A cases. Low levels of serum folate were seen in 23(32.4) of group B and 30 (85.7%) of group 

A cases. Both serum B12 deficiency and low serum folate level were significantly higher in anemic group as 

compared to non-anemic group, p-value < 0.001. TSH levels were raised in 4(5.6%) of group B and 4(11.4%) 

of group A, with no significant difference, p-value > 0.05[Table 1].Using logistic regression we found that in 

these patients serum B12 deficiency, low serum folate and low serum iron were significant factors of anemia 

with significant Odds ratio (i.e. OR>1) i.e. 5.913, 60.945 and 51.825 respectively [Table 2].  

 

Table 2: Logistic regression model in post-renal transplant patients 

 

 Β S.E. Wald p-value OR 

95.0% C.I. for OR 

Lower Upper 

Age -0.149 .061 5.860 .015 0.862 .764 .972 

Gender -4.082 1.187 11.826 .001 0.017 .002 .173 

Low Serum B12  1.777 .736 5.835 .016 5.913 1.398 25.009 

Low Serum Folate 4.110 .965 18.156 .000 60.945 9.203 403.619 

Low serum iron 3.948 1.350 8.558 .003 51.825 3.680 729.922 

Raised TSH level 1.035 1.210 .732 .392 2.814 .263 30.124 

Constant -9.034 3.388 7.109 .008 .000   

 

4. DISCUSSION 

In this study the mean age of cases was 32.52 ± 6.24 with minimum and maximum age of 18 and 50 years. 

There were 91(85.85%) male and 15(14.15%) female patients. Economic factors such as greater income of 

males is the likely cause which may encourage men to be predominant recipients. A previous study reported 

higher age and gender distribution i.e. the age at transplant was 44±13 and there were 116 (60.4%) male and 

76 (39.6%) female patients [14]. 

 

Shibagaki and Shetty reported the prevalence of anemia as 41.1% at 6 months and 44.8% at 1 year after renal 

transplant which is higher prevalence as compared to current study [14]. In another study 30% of patients 

were anemic at some time during the post-transplant period. The prevalence of PTA increased over time; by 

5 years post-transplant,26% of the patients were anemic which is lower prevalence as we found in current 

study. Few more studies reported low prevalence of anemia i.e. 28.6% [15,16]. 

 

Using logistic regression, we found that serumB12 deficiency, low serum folate and low serum iron were 

significant factors of anemia with significant Odds ratio (i.e. OR >1) i.e. 5.913, 60.945 and 51.825respectively. 

Similarly, a study was done in 2004that observed normocytic anemia in 60, macrocytic anemia in 30, and 

microcytic anemia in 10 patients. A low level of serum folate was observed in 9 (15%) and vitamin B12 in 5 

(8.8%) among 60 patients with normocytic anemia. Folate deficiency was found in 18 (60%) and vitamin B12 

deficiency in 12 (40%) among 30 patients with macrocytic anemia. All patients with microcytic anemia had 

iron deficiency [17].  
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Moreover, another study was conducted to identify the independent factors that might predict anemia at 6 

months and 12 months post-renal transplantation. In this study anemia observance was 35.5% at 6 months and 

25% at 12 months [18]. 

 

In a study done by Chhabraet al. in 2008, showed that PTA is associated with worst patient and graft survival. 

In his study, he concluded that post-transplant anemic patients have higher rates of acute rejection as compared 

to non-anemic transplant recipients. Renal transplant recipients with PTA had 3.18 times higher chance of 

dying, 2.67 times higher chance to lose their renal allograft and 1.78 times higher chance to develop acute 

rejection as compared to patients with no anemia after transplantation [19]. 

 

For observing the predictors and frequency of anemia in early and late PTA, a study was done in 2017 which 

also investigated the role of anemia in loss of grafts function and mortality. In this study 266 kidney transplant 

patients were included. The prevalence of PTA at 6 months (early PTA) was 51.3% and at 2 years (late PTA) 

was 36.6%.  Early PTA affected females more than males eventually progressing to late PTA [20]. 

 

Banaga et al. carried out a cross-sectional hospital analytic study in which all kidney transplant recipients 

were enrolled. This study showed that 39.5% of the patients were anemic [21]. In another study, prevalence 

of anemia among renal transplant recipients was 39.1%. Iron deficiency was found in 20% patients while 

T.SAT were <10% [5]. 

 

Gafter et al., has carried out a study in which markers of iron deficiency i-e percentage of hypochromic RBCs 

were associated with early PTA while low serum iron was significantly associated with late PTA,which in 

turn was associated with mortality in renal transplant patients.So, the link between anemia and mortality may 

be  possibly through iron deficiency anemia [20]. 

 

Post-transplant anemia is important as the commonest cause of death, mostly due to cardiovascular disease. 

Renal transplant recipients have increased risk of premature cardiovascular disease [22]. The annual incidence 

of a fatal cardiovascular event of 3.5 to 5% in renal transplant patients is 50 times higher than the general 

population [23]. Moreover, cardiovascular disease (CVD) is also the leading cause of death in kidney 

transplant patients, affecting a large number of patients. 

 

A study was done by Miles et al. in which all the post renal transplant patients were taken. To find the etiology 

of anemia in these patients, haematological parameters and EPO levels were done. Significant low serum iron 

levels, poor renal functions and low EPO levels were major contributors to anemia in post renal transplant 

patients [24]. 

 

A cross sectional study was done by Shah,N.et al., to find the prevalence and predictors of anemia in active 

adult renal allograft recipients. In this study, prevalence of anemia was 45%. Mean serum folate was 

8.6±10.2mg/L, mean TSH was 2.12±1.56mu/ml and mean serum B12 was377± 196ng/L. Serum B12 was 

higher in anemic patients while the prevalence of iron deficiency was 20% [25]. So, its findings support our 

study that there is a high prevalence of anemia among renal transplant population and iron deficiency, raised 

TSH, low serum folate and B12 deficiency can cause anemia in post renal transplant patients. 

 

5. Conclusion 

We conclude that our study proved that anemia is a common complication during the first six months after 

kidney transplantation. Furthermore, female gender was found to be a risk factor in the development of anemia 

https://www.seronijihou.com/


    ISSN: 13412051 

Volume 25, Issue 01, January, 2020 

 
 

327 
 

 

after kidney transplantation. Medical complications are common after renal transplant especially in the early 

post-operative period. The only way forward is early recognition and aggressive treatment, as delays can cost 

losses in the form of kidney function, life and higher health care cost. 
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