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Abstract

BACKGROUND
Blood transfusion is common during the peri-transplantation period. The
incidence of immunological reactions to blood transfusion after kidney tran-

splantation and their consequences on graft outcomes have not been extensively
studied.

AIM
To examine the risk of graft rejection and loss in patients who received blood
transfusion in the immediate peri-transplantation period.

METHODS
We conducted a single-center retrospective cohort study of 105 kidney recipients,

among them 54 patients received leukodepleted blood transfusion at our center
between January 2017 and March 2020.

RESULTS

This study included 105 kidney recipients, of which 80% kidneys were from
living-related donors, 14% from living-unrelated donors, and 6% from deceased
donors. Living-related donors were mostly first-degree relatives (74.5%), while
the rest were second-degree relatives. The patients were divided into transfusion (
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n = 54) and non-transfusion (n = 51) groups. The average hemoglobin level at which blood
transfusion was commenced was 7.4 £ 0.9 mg/dL. There were no differences between the groups
in terms of rejection rates, graft loss, or death. During the study period, there was no significant
difference in creatinine level progression between the two groups. Delayed graft function was
higher in the transfusion group; however, this finding was not statistically significant. A high
number of transfused packed red blood cells was significantly associated with increased creatinine
levels at the end of the study.

CONCLUSION
Leukodepleted blood transfusion was not associated with a higher risk of rejection, graft loss, or
death in kidney transplant recipients.

Key Words: Transplantation; Transfusion; Rejection; Graft survival

©The Author(s) 2023. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Blood transpfusion in patient undergoing kidney transplantation has long been avoided for the
fear for the potential risk of reciepient's immunization and potential rejection. This study addresses the
risks of peri-transplantation outcomes of blood transfusion.
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INTRODUCTION

Anemia is common in the early post-kidney transplant period[1-3]. The causes of this anemia are
multiple and may include blood loss during the surgical operation, erythropoietin deficiency, iron
deficiency as a result of previous end-stage renal disease along with delayed graft function (DGF), and
adverse reactions to immunosuppressive agents. In some cases, blood transfusion is an essential life-
saving practice. Blood transfusion is widely used in the early post-transplantation period following
surgery|[2].

However, blood transfusion is not without risks. Exposure to non-self human leukocyte antigens
(HLAs) can lead to the formation of anti-HLA antibodies or allosensitization[2-4]. Donor-specific
antibodies (DSAs) can develop in kidney recipients after receiving a blood transfusion[2]. HLA sensit-
ization may have negative clinical impacts, including, an increased risk of rejection, and graft loss.
Despite these risks, clinical guidelines do not provide specific recommendations for blood transfusion
during the perioperative period[4]. This uncertainty could be due to the assumption that post-kidney
transplant patients receive immunosuppressive agents, which could reduce the possibility of allosensit-
ization[4,5].

The incidence of immunological reactions to blood transfusion after kidney transplantation and their
consequences on graft outcomes have not been extensively studied. Our study aimed to examine the
risk of graft rejection and graft loss in patients who receive a blood transfusion in the immediate post-
transplantation period and those who were on immunosuppressive therapy.

MATERIALS AND METHODS
Study design

This was a single-center retrospective cohort study of kidney transplantation recipients who received
either deceased or living-donor kidneys at Al-Hada Armed Forces Hospital, Taif, Saudi Arabia between
January 2017 and March 2020. No other solid-organ transplantation or spontaneous kidney-pancreas
transplantation was performed at our center during the study period.

We surveyed kidney transplant recipients who received a blood transfusion in the peri-transplant
period (one week prior to transplantation and one month after the surgery). The control group included
patients who underwent kidney transplantation during the same period but did not require blood
transfusion. At our institution, only leukodepleted blood products are administered to kidney
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transplant candidates and kidney transplant recipients; this applied to the kidney recipients enrolled in
this study. Data were obtained from the patients’ electronic files in the hospital. However, blood
product type (leuko-depleted vs non-leuko-depleted) was confirmed from the blood bank records. We
excluded recipients who were < 18 years of age, those with previous organ transplantation, those who
required desensitization prior to transplantation, those on a calcineurin inhibitors (CNIs) avoidance
protocol, and those who required permanent withdrawal of one or more of their immunosuppressive
therapies.

During the study period, Immunosuppression protocol in our hospital consisted of induction therapy
with either antithymocyte globulin (cumulative dose of 4-6 mg/kg) or basiliximab (two intravenous
doses of 20 mg on post-op days 0 and 4) and maintenance immunosuppression with tacrolimus
(targeting a tacrolimus level of 8-10 ng/mL in the first three months then 4-6 ng/mL), an antimetabolite
(mycophenolate mofetil 1 gm twice daily) and prednisone (tapered to a maintenance dose of 5 mg
daily).

Outcomes

Primary outcomes were biopsy-proven rejection, DGF, graft loss within the first 18 mo post-
transplantation and death of any cause during the same time period. Post-transplant kidney biopsy and
DSA identification were not performed routinely in this cohort but rather on a for-cause basis.
Secondary outcomes were changes in creatinine levels during the study period, infections, and
urological complications. Both cellular and antibody-mediated rejections were accounted for. Graft loss
was defined as the need for another renal replacement therapy. Identification of DSAs was performed
using a Luminex single-bead antigen solid-phase assay with a cutoff of 1000 mean fluorescence
intensity.

Statistical analysis

All analyses were performed using SPSS version 26 (IBM, Armonk, NY, United States). Continuous
variables are denoted as mean + SD for normally distributed variables or median (interquartile range)
for non-normally distributed variables. The Shapiro-Wilk test was used to assess the normality of
continuous variables to guide the selection of a parametric or nonparametric test for the comparison of
variables. The variables were compared using the Welch’s t-test, Student’s t-test, and Mann-Whitney-U
test. Categorical variables were presented as frequencies and percentages and were compared using the
x* or Fisher's exact tests as appropriate. All independent variables from the univariate linear regression
analysis with P < 0.05 were entered into a multivariate linear regression model to examine their
association with creatinine changes. All reported P values were two-sided and P values < 0.05 were
considered to indicate a statistical significance.

RESULTS

A total of 124 kidney transplant surgeries were performed at Al-Hada Armed Forces Hospital during
the study period (between January 2017 and March 2020). Nineteen patients were excluded they were <
18 years (three recipients), had a previous kidney transplant (five recipients), required desensitization
prior to surgery (nine recipients), had ABO incompatibility (1 recipient), and lacked sufficient
information (one recipient). The final analysis included data from 105 recipients. The patients were
divided into two groups: Blood transfusion (54 recipients) and non-transfusion (51 recipients) groups
(Table 1). The transplant recipients in our cohort had a higher prevalence of male sex (77 recipients:
73%), and most kidney transplantations were from living-related (84 recipients, 80%) than living-
unrelated (15 recipients, 14%) donors or from deceased-donor kidney transplantation (six recipients;
6%). The median number of HLA mismatches was three in both groups. Basiliximab was the most
commonly used agent for induction (62 recipients; 59%). All the recipients in our cohort received a
tacrolimus-based regimen with an average tacrolimus level during the study time of 7 ng/mL (6-8 ng/
mL).

Approximately 85 (69%) recipients in our cohort had anemia [hemoglobin (Hb) of < 12 g/dL];
however, only 57 (54%) recipients received blood transfusions. Among the 57 recipients who received
blood transfusion 31 recipients (54%) received only 1 unit, 15 (26%) received two units, 7 (12%) received
three units, 3 (5%) received four units, and only 1 (2%) received nine units of blood. The average Hb at
the time of transplantation was significantly higher in the non-transfusion group (11.2 mg/dL vs 9.8
mg/dL, P <0.001) (Table 2). In the transfusion group, the average Hb level at which blood transfusion
was initiated was 7.4 £ 0.9 mg/dL. There were no significant differences in infectious and non-infectious
complications between the two groups (Table 3). Additionally, there was no significant difference in
graft loss or all-cause death between the two groups (Table 4, Figures 1 and 2). There was no significant
difference in creatinine level progression between the two groups during the study period (Figure 3).

Rejection occurred in five recipients in our cohort; three had cellular rejection and two had antibody-
mediated rejections (Table 5). All rejection episodes were biopsy-proven, and three occurred in the
transfusion group; nevertheless, there was no significant difference in the rate of rejection between the
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Table 1 Baseline characteristics of both the transfusion and non-transfusion groups, n (%)

Total cohort, 105 Non-transfusion, 51 (48.6%) Transfusion, 54 (51.4%) Pvalue

Age (mean * SD) 39.7£14.5 405+13.9 389+15.1 0.583
Gender

Female 28 (26.7) 10 (19.6) 18 (33.3) 0.127
Male 77 (73.3) 41 (80.4) 36 (66.7)

Type of transplantation

LRKTx 84 (80) 43 (84.3) 41 (75.9) 0.566
LURKTx 15 (14.3) 6 (11.8) 9 (16.7)

DDKTx 6(5.7) 2(3.9) 4(7.4)

HLA mismatch 3 (1-4) 3 (0-4) 3 (2-4) 0.152
Cause of ESRD

Diabetes 18 (17.1) 7 (13.7) 11 (20.4) 0.331
GN 26 (24.8) 11 (21.6) 15 (27.8)

Hypertension 18 (17.1) 12 (23.5) 6 (11.1)

PCKD 1(1) 12 0(0)

Urological 7 (6.7) 2(3.9) 5(9.3)

Other 35 (33.3) 18 (35.3) 17 (31.5)

Donor's age 33+8.6 324+84 33.5+88 0.562
Induction therapy

ATG 42 (40) 21 (41.2) 21 (38.9) 1
Basiliximab 62 (59) 30 (58.8) 32 (59.3)

No induction 1(1) 0(0) 1(1.9)

Maintenance immunosuppression

CNI used tacrolimus 105 (100) 51 (100) 54 (100)
Average CNI level 7 (6-8) 7 (6-8) 7 (6-8) 0.743
Antimetabolite used (MMF) 105 (100) 51 (100) 54 (100)

LRKTX: Living-related kidney transplantation; LURKTx: Living non-related kidney transplantation; DDKTX: Deceased-donor kidney transplantation;
HLA: Human leucocyte antigen; ESRD: End-stage renal disease; GN: Glomerulonephritis; PCKD: Polycystic kidney disease; ATG: Antithymocyte globulin;
CNI: Calcineurin inhibitor; MMF: Mycophenolate mofetil.

Table 2 Blood transfusion information

Total, 105  Non-transfused, 51 (48.6%) Transfused, 54 (51.4%) P value
Hemoglobin at transplantation 105+1.7 112+1.6 98+1.6 <0.001
Hemoglobin at blood transfusion 74+09
Hemoglobin after transfusion 92+1.1
Number of blood transfusion units given 1(0-1.5) 1(0-1.5)

two groups. Additionally, during the study period, there was an improvement in serum creatinine
levels in all the patients with rejection in both groups. None of the recipients with allograft rejection lost
their grafts during the study period. However, one of the recipients died due to coronavirus disease
2019 pneumonia with a functioning graft. There were no statistically significant differences in age, sex,
type of transplantation, HLA mismatch, induction therapy, or CNI levels between patients who
developed rejection and those who did not.
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Table 3 Infectious and non-infectious complications among the two groups, n (%)

Total, 105 Non-transfusion, 51 (48.6%)  Transfusion, 54 (51.4%) Pvalue
No. of infections 0(0-1) 1(0-1) 0 (0-1.25) 0.554
Types of infections
none 55 (52.4) 25 (49) 30 (55.6) 0.745
UTI 30 (28.6) 14 (27.5) 16 (29.6) 0.832
Pnemonia 1(1) 1(2 0(0) 0.486
TB 1(1) 0(0) 1(1.9) 1
BK 7(6.7) 5(9.8) 2(3.7) 0.261
Bactremia 4(3.8) 12 3(5.6) 0.618
Epidediymo-orchitis 2(1.9) 12 1(1.9) 1
Gastroenteritis 2 (1.9) 2(3.9) 0(0) 0.234
Herpes zoster 1(1) 0 (0) 1(1.9) 1
Infected AVF 1(1) 1(2) 0(0) 0.486
Perianal abcess 1(1) 1(2) 0 (0) 0.486
COVID-19 9 (8.6) 6 (11.8) 3 (5.6) 0.311
URTI 2(1.9) 1(2) 1(1.9) 1
MV 12 (11.4) 6 (11.8) 6 (11.1) 1
Urological complications
None 95 (90.5) 49 (96.1) 46 (85.2) 0.484
Allograft artery stenosis 1(1) 0 (0) 1(1.9)
Collection 3(2.9) 1(2) 2(3.7)
Lymphocele 1(1) 0 (0) 1(1.9)
Obstrctive uropathy 1(1) 0(0) 1(1.9)
Perinephric collection and ureteric 2 (1.9) 0 (0) 2(3.7)
stricture
Unrogenic bladder 1(1) 0 (0) 1(1.9)
Urinary leak 1() 1(2) 0(0)
Urological complications
No 95 (90.5) 49 (96.1) 46 (85.2) 0.094
Yes 10 (9.5) 2(3.9) 8 (14.8)
CNI withdrawal 1(1) 0 (0) 1(1.9) 1
Duration from Tx 3d
MMEF withdrawal 1(1) 0(0) 1(1.9) 1
Duration from Tx 3d
Steroids withdrawal 0 (0) 0 (0) 0 (0)

UTL Urinary tract infection; TB: Tuberculosis; AVF: Arterio-venous fistula; COVID-19: Coronavirus disease 2019; URTI: Upper respiratory tract infection;
CMV: Cytomegalovirus; CNI: Calcineurin inhibitor; MMF: Mycophenolate mofetil.

The incidence of DGF was higher in the transfusion group; however, this difference was not statist-
ically significant. In contrast, analysis of the predictors of DGF using multivariate logistic regression
showed that age [adjusted odds ratio, 1.06, 95% confidence interval (CI): 1.012-1.111; P = 0.014] and
blood transfusion (adjusted odds ratio 5.649, 95%CI: 1.106-28.848; P = 0.037) were significant
independent risk factors for DGF. There were no significant differences in graft loss or all-cause death
mortality between the two groups.
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Table 4 Comparison in Outcomes of transplantation between the two groups, n (%)

Total, 105  Non-transfusion, 51 (48.6%) Transfusion, 54 (51.4%) Pvalue
Rejection 5(4.8) 2(3.9) 3 (5.6) 1
Rejection type
ABMR 2 (40) 1 (50) 1(33.3) 1
Cellular 3 (60) 1 (50) 2 (66.7)
Graft loss 4(38) 1) 3(5.6) 0.618
Death 2(1.9) 1(2) 1(1.9) 1
DGF 11 (10.5) 2(3.9) 9 (16.7) 0.053
Serum creatinine
At discharge 141 +124.1 123 +56.7 158 +163 0.770
6 mo 108 +40.7 107.1+28 108.9 £50.4 0.825
12 mo 109.1 £51.3 101.9 £22.9 117 £ 69.8 0.182
18 mo 126 £168.7 106.2 £26.5 147.4 £241.5 0.735
Creatinine difference: At 18 mo-at discharge -19.4 £ 61.5 12.3+253.8 0.439

ABMR: Antibody-mediated rejection; DGF: Delayed-graft function.

10

Outcomes
w

-

2 II I
0 .. ..

Rejection DGF Graft loss Death

ENon-transfused ~ WTransfused
DOI: 10.5500/wijt.v13.i4.157 Copyright ©The Author(s) 2023.

Figure 1 Comparison in the outcomes between the blood transfusion vs non-blood transfusion groups. DGF: Delayed graft function.

We conducted a multiple linear regression analysis to examine the association between creatinine
change (the difference between creatinine at the end of the study and baseline creatinine) as a
dependent variable and eligible study variables as independent variables. We found that a higher
number of transfused packed red blood cells was significantly associated with increased creatinine
levels at the end of the study (B = 20.14; SE = 6.99; P = 0.004), whereas a higher creatinine level at
discharge was associated with milder creatinine increase over the study period (B =-0.79; SE = 0.12; P <
0.001) (Table 6).
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Non-rejection, 100 Rejection, 5 P value

Age (mean * SD) 36.5 (28.25-51.75) 36 (21-46.5) 0.383
Gender
Female 28 (28) 0(0) 0.321
Male 72 (72) 5 (100)
Type of transplantation
LRKTx 81 (81) 3 (60) 0.172
LURKTx 13 (13) 2 (40)
DDKTx 6 (6) 0(0)
HLA mismatch 3 (1-4) 3 (1-4) 0.729
Cause of ESRD
Diabetes 18 (18) 0(0) 0.199
GN 23 (23) 3 (60)
Hypertension 18 (18) 0 (0)
PCKD 1(1) 0(0)
Urological 6 (6) 1 (20)
Other 34 (34) 1 (20)
Donor's age 32 (26-39) 28 (25.5-43.5) 0.981
Induction therapy
ATG 41 (41) 1 (20) 0.438
Basiliximab 58 (58) 4 (80)
No induction 1(1) 0 (0)
Average CNI level 7 (6-8) 8 (6.5-9) 0.311
Hb at transplantation 10.65 (9.025-11.3) 10.7 (9.05-12.45) 0.792
Hb at blood transfusion 74 (6.8-8) 7.8! 0.138
Hb after transfusion 8.9 (8.4-10) 10" 0.382
No of blood transfusion unites given 1(0-1) 1(0-3) 0.491
Serum creatinine
At discharge 111 (83.25-142.75) 151 (113.5-222.5) 0.096
6 mo 102.5 (80.5-123) 120 (80-156) 0.420
12 mo 99.5 (81.75-119.25) 124.5 (92.5-140.75) 0.201
18 mo 105 (84.25-119) 107 (72-) 0.894
Death 1(1) 1 (20) 0.093
DGF 909 2 (40) 0.084
No. of infections 0(0-1) 1(0-2) 0.651
Types of infections
None 53 (53) 2 (40) 0.188
UTI 30 (28.6) 29 (29) 1
Pnemonia 1(1) 1(1) 1
TB 1(1) 1@ C
BK 7(6.7) 7(7) 1
Bactremia 4 (3.8) 4 (4) 1
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Epidediymo-orchitis 2(1.9) 2(2) 1
Gastroenteritis 2 (1.9) 1(1) 0.093
Herpes zoster 1(1) 1(1) 1
Infected AVF 1(1) 1(1) 1
Perianal abcess 1(1) 1(1) 1
COVID-19 9 (8.6) 8 (8) 0.367
URTI 2(1.9) 1(1) 0.093
MV 11 (11) 1 (20) 0.462

Urological complications

None 90 (90) 5 (100) 1
Allograft artery stenosis 1(1) 0 (0)
Collection 3(3) 0 (0)
Lymphocele 1(1) 0 (0)
Obstrctive uropathy 1(1) 0 (0)
Perinephric collection and ureteric stricture 2 (2) 0 (0)
Unrogenic bladder 1(1) 0(0)
Urinary leak 1(1) 0(0)

Urological complications
No 90 (90) 5 (100) 1

Yes 10 (10) 0(0)

Interquartile range could not be calculated due to small number of patients for this outcome.

COVID-19: Coronavirus disease 2019; LRKTX: Living-related kidney transplantation; LURKTx: Living non-related kidney transplantation; DDKTX:
Deceased-donor kidney transplantation; HLA: Human leucocyte antigen; ESRD: End-stage renal disease; GN: Glomerulonephritis; PCKD: polycystic
kidney disease; ATG: Antithymocyte globulin; CNI: Calcineurin inhibitor; MMF: Mycophenolate mofetil; Hb: Hemoglobin; DGF: Delayed-graft function;
UTL Urinary tract infection; TB: Tuberculosis; AVF: Arterio-venous fistula; URTI: Upper respiratory tract infection; CMV: Cytomegalovirus.

Table 6 Multiple linear regression analysis of the association between creatinine change and eligible study variables

B SE 95%Cl P value
(Intercept) 70.23 18.72 33.54 to 106.92 <0.001
Male vs female -1.74 18.59 -38.17 to 34.69 0.925
No. of PRBCs 20.14 6.99 6.45 to 33.84 0.004
Creatinine at discharge -0.79 0.12 -1.03 to -0.54 <0.001

CI: Confidence interval; PRBC: Packed red blood cell.

DISCUSSION

Anemia is a common condition during the peri-transplantation period. The rate of anemia during this
period varies significantly. In a retrospective cohort study, Vanrenterghem et al[1] reported an anemia
rate of 38% in a transplant population[1]. However, in a recent prospective study, 64% of the study
cohort had anemia that requiring blood transfusion in the first month after transplantation[2]. The
transfusion rate post-transplantation has been repeatedly reported to be between 37%-75%[4,6-8]. This
high prevalence of transfusion has also been observed in pediatric populations. For instance, Richards et
al[7] reported that the prevalence of transfusion was approximately 50% with a higher prevalence in
younger children[7]. In our study, the anemia rate was toward the higher end of the above mentioned
range at 69% however, only 54% of our cohort required blood transfusion.

Anemia carries significant risk in kidney transplant recipients. A drop of Hb level > 30% of its pre-
transplant level was reported to be associated with higher all-cause graft failure and longer length of
hospital stay, with a greater risk in those who required blood transfusion of > 3 units and those with
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Figure 2 Progression of the mean creatinine between the blood transfusion vs non-blood transfusion groups.
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Figure 3 Progression of the mean creatinine between the blood transfusion vs non-blood transfusion groups. Total patients in non-
transplantation group are 51. Total patients in transplantation group are 54 patients.

longer cold ischemia time[9]. However, the effect of peri-transplantation blood transfusion on graft
outcome have not been well established. For instance, in a study by Daloul et al[4], blood transfusion
was not associated with a greater risk of worse graft outcomes[4]; however, Massicotte-Azarniouch et al
[6] revealed that blood transfusion is associated with a greater risk of graft loss[6]. This is also supported
by the findings form a recent study that included more than 1000 recipients, which showed that early
blood transfusion post-transplantation didn’t lead to de novo DSAs formation[10]. Our study did not
find any association between blood transfusion and graft loss or mortality. The link between blood
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transfusion and graft or patient loss might be a cofounding factor because patients with advanced
allograft dysfunction are commonly anemic. Similarly, sick patients with multiple comorbidities are
usually anemic and may require blood transfusions.

HLA molecules in the blood products are known to cause HLA allosensitization for blood transfusion
recipients[11-13]. Various strategies have been attempted to avoid HLA allosensitization after blood
transfusion, including leuko-reduced (leuko-depleted) blood products[11,14], HLA-selected blood
products[15], and autologous blood transfusion[16]. However, the protective effects of these strategies
are not well established[11,14-19]. In our study, we decided to account only for leuko-depleted blood
products because this is a widely used technique in our blood bank.

The effect of blood transfusion on DSA formation and antibody-mediated rejection are not well
understood. Few studies have examined the development of de-novo HLA antibodies after blood
transfusions in transplant populations. While some studies found that de-novo HLA antibodies and
DSAs have a negative impact on the transplant[2,20], other studies have doubted the significance of
HLA antibody development in the setting of immunosuppression therapy[3,8,11]. For instance, In
Ferrandiz et al[2] reported that antibody-mediated rejection occurred in 6% of kidney transplant
recipients who required blood transfusion post-surgery compared with 1.4% in a non-transfusion group
(P = 0.04)[2]. In contrast, in a study by Jalalonmubhali et al[3] involving 699 patients, there was no
differences in the development of HLA antibodies or de-novo HLA-DSA and rejection between the
transfusion and none transfusion groups[3]. Similarly in our study, the rejection rate in the transfusion
group was approximately 5%, with no difference between the two groups.

Multiple factors are associated with an increased risk of poor transplant outcomes after blood
transfusion. In a previous prospective observational study, worse transplantation outcomes were linked
to the number of transfusion episodes (pre and post-transplantation), regardless of the total number of
transfusion units[20]. In another study, poor transplantation outcomes were linked to the number of
transfusion units (> 3 units)[9]. In our study, creatinine levels tended to increase toward the end of the
follow-up period in the transfusion group, but this finding was not statistically significant.

It is noteworthy that maintenance immunosuppression therapy in studies that found a significant
increase in rejection risk after transfusion was cyclosporine-based[2,20] while studies in which the
maintenance immunosuppression regimen was tacrolimus-based showed no significant increase in
rejection rate between transfusion and non-transfusion groups[3,8]. Our study is consistent with this
observation as rejection rate was not significantly different between the two groups in our tacrolimus-
based study cohort.

Although blood transfusion after kidney transplantation did not have an impact on patient survival, a
cross-sectional study of 1198 liver transplant recipients showed a significant increase in mortality rate in
patients who received a large number of blood transfusion units. Average blood transfusion units in
expired patients was 5.92 + 5.91 compared to 3.74 + 4.23 in alive patients (95%CI: 1.47-2.88)[21].

In this study, there was a tendency toward higher DGF rates in the transfusion group. Although this
finding was not statistically significant, it was in line with that of Maclsaac ef al[9], in which the rate of
DGF in transplant patients was up to 26%[9]. Similarly, in a retrospective cohort study on 1258 kidney
transplant recipients who were followed for a median of 1405 d, DGF was as high as 41% in a
transfusion group vs 15% in a non-transfusion group (P < 0.0001)[6]. In a study by Fidler et al[20], DGF
was associated with a higher risk of combined patient and graft loss at a hazard ratio of 2.5 (1.5-4.5) on
univariate analysis; However, this difference disappeared on multivariate analysis. It’s difficult to
determine whether DGF is a cause, or a result of blood transfusion based on the available literature.

This study has limitations. This was a single-center retrospective cohort study. The lack of routine
DSA and allograft biopsy restricted the inclusion of clinically insignificant DSAs and non-apparent
rejections. Moreover, our cohort was predominantly males, which limits the generalizability of our
findings.

CONCLUSION

Leukodepleted blood transfusion in the peri-transplantation period was not associated with a higher
risk of rejection, graft loss, or patient loss. Further investigations are needed to address the link between
peri-transplantation blood transfusions, DGF and DSA formation.

ARTICLE HIGHLIGHTS

Research background

Blood transfusion is common during the peri-transplantation period. The incidence of immunological
reactions to blood transfusion after kidney transplantation and their consequences on graft outcomes
have not been extensively studied.
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Research motivation
Blood transfusion during the peri-transplantation period is very common and its safety need to be
studied.

Research objectives
To examine the risk of graft rejection and loss in patients who received blood transfusion in the
immediate peri-transplantation period.

Research methods
A retrospective cohort study of 105 kidney recipients who received leukodepleted blood transfusions at
our center between January 2017 and March 2020.

Research results

Of 105 kidney recipients were divided into transfusion (n = 54) and non-transfusion (n = 51) groups.
There were no differences between the two groups in terms of rejection rates, graft loss, or death. There
was no significant difference in creatinine level progression between the two groups. A high number of
transfused packed red blood cells was significantly associated with increased creatinine levels at the end
of the study.

Research conclusions
Leukodepleted blood transfusion was not associated with a higher risk of rejection, graft loss, or death
in kidney transplant recipients.

Research perspectives
Leukodepleted blood transfusion in the peri-transplantation period is likely safe.
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