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Abstract 

Background Kidney transplantation is the optimal treatment modality for patients with end-stage kidney disease. 
We aimed to identify predictors for post-transplantation complications.

Methods A prospective cohort study with 1-year follow-up on 40 recipients (with their donors) were recruited 
and followed up for 1 year after transplantation. The patients were classified into two groups according to develop-
ment of complications or not.

Results It was found that renal recipient had significantly lower mean age compared to donors (30.55 ± 10.24 vs. 
41.28 ± 9.83 (years); p < 0.001). The reported complications were hypertension (42.5%), proteinuria (17.5%), surgical 
difficulty (17.5%), chronic rejection (12.5%), DM (7.5%), and other less common complications. Death occurred in six 
recipients. Significant predictors for complications were history of DM (OR = 3.429; 95% CI = 1.148–5.058; p = 0.044), 
BUN (OR = 2.501; 95% CI = 1.094–4.007; p = 0.038), creatinine (OR = 1.90; 95% CI = 1.025–2.806; p = 0.015), older age 
(OR = 1.854; 95% CI = 1.090–3.195; p = 0.033), pre-transplantation leucocytic count (OR = 1.775; 95% CI = 1.057–3.901; 
p = 0.039), and LDL (OR = 1.051; 95% CI = 1.009–2.441; p = 0.047). Elevated PTH in pre-transplantation showed signifi-
cantly slight protective effect against development of complications (OR = 0.915; 95% CI = 0.624–0.957; p = 0.031).
Conclusion Complications are common after kidney transplant in our population and are associated with history 
of DM, pre-transplantation BUN, creatinine, and older age, while elevated pretransplant PTH showed slightly protec-
tive effect.
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Background
Kidney transplantation (KT) is the optimal modality of 
treatment for patients with end-stage kidney disease 
(ESKD), and if successful, it associated with improved 
quality of life, lower medical costs, and improved survival 
[1].

Better results are associated with shorter periods of 
time on dialysis, and the best results are achieved with 
preemptive transplantation [2].

Timely referral for transplantation is essential to maxi-
mize benefit and should begin when patients estimated 
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glomerular filtration rate drops to less than 20  mL/
min/m [3].

Multiple studies have demonstrated that patient sur-
vival is better with renal transplantation than on dialysis. 
The largest study based on the United States Renal Data 
System (USRDS) demonstrated a lower annual death rate 
among transplant recipients compared with patients on 
the waiting list with improved survival observed among 
diabetic and in all age groups. The reason for improved 
survival is unclear. It has been hypothesized that on 
improved clearance of uremic toxins coupled with a 
lower proinflammatory and/or oxidative state as seen in 
chronic renal failure patients, in diabetic patients, trans-
plantation restores near normal kidney function which 
reduces the circulating levels of glycosylation products, 
thus decelerating the progression of micro vascular dis-
ease [4].

Patient survival post transplantation depends on sev-
eral factors, the type of graft (living/deceased), age of 
patient, and the spectrum and severity of recipient’s 
comorbidities. The leading cause of death post trans-
plantation remains cardiovascular disease. The high-
est number of deaths from cardiovascular causes occur 
immediately post-surgery. Other causes of death include 
infection, related to level of immunosuppression and 
malignancy [5]. Thus, this study aims to identify predic-
tors for post-transplantation complications to help in 
developing strategies to improve care and reduce frailty.

Methods
The present study is a prospective cohort study with 
1-year follow-up and was carried out in Assiut University 
Kidney Transplantation Outpatient Clinic which is a ter-
tiary care hospital with highly specialized and qualified 
care providers. The target population was kidney trans-
plantation recipients visiting the transplant outpatient 
clinic coupled with their donners.

Inclusion criteria
All adult patients who underwent renal transplantation 
during the study period from October 2015 to Octo-
ber 2018 in Assiut University Hospital were included 
in the study. Excluded patients composed of patients 
aged less than 18 years (pediatric) or over 65; those with 
reduced creatinine clearance, GFR < 80  mL/mi, protein-
uria > 250  mg, or hematuria; patients with multiple or 
recurrent renal calculi, infection, e.g., HIV, hepatitis B, 
hepatitis C, and cancer, recurrent or treated; and those 
with cardiovascular disease, coronary or peripheral vas-
cular disease, and vascular heart disease.

Total coverage of All eligible recipients (and their 
donors) during time of data collection from 2015–
2018. A total of forty recipients were included in this 

study. Data was collected using self-designed general 
information questionnaire consisting of two sections: 
demographic characteristics and disease-related char-
acteristics. Demographic characteristics were collected 
(from both recipients and donors) including age, gender, 
occupation, and smoking habit. Disease-related charac-
teristics were collected including clinical history, clinical 
evaluation, and basic laboratory findings the day before 
transplantation and 1 year after transplantation. Data col-
lection was carried out following the IRB approval from 
Faculty of Medicine: Assiut University was obtained. 
Written informed consent was obtained from all eligible 
patients after explanation of research objectives.

Statistical analysis
Data were verified, coded, and analyzed using IBM-SPSS 
24.0 (IBM-SPSS Inc., Chicago, IL, USA)*.

Descriptive statistics
Means, standard deviations, and percentages were 
calculated.

Tests of significance
Chi-square test was calculated to compare the frequen-
cies among groups.

Independent t-test/paired t-test analysis was carried 
out to compare the means of dichotomous data. Signifi-
cant variables from the univariate analysis were entered 
in multivariable logistic regression model to test the 
independent predictors of complications in recipients 
using odds ratio (OR), 95% confidence interval (CI), and 
p-value. A significant p-value was considered when it is 
less than 0.05.

Results
Our study was carried out in Assiut University Kid-
ney Transplantation Unit (a tertiary care hospital) on 
40 eligible recipients and their donors 1  year following 
transplantation. It was found that renal recipient had 
significantly lower mean age in comparison to donors 
(30.55 ± 10.24 vs. 41.28 ± 9.83 (years); p < 0.001). Major-
ity (95%) of recipients was males, while majority (70%) of 
donors was females (p < 0.001). There was a statistically 
significant difference in the employment status between 
recipients and donors where about three-quarters of 
recipients (72.5%) and one-third of donors (37.5%) were 
employed. Mean duration of dialysis before transplanta-
tion was 18.1 ± 21.88 months (Table 1).

Basic laboratory investigations were performed to all 
patients the day before transplantation, and the means 
of hemoglobin (Hg b), blood urea nitrogen (BUN), and 
creatinine were 10.9 ± 2.7  g/dL, 22.7 ± 20.45  mmol/L, 
and 1022.9 ± 2216.6  μmol/L respectively. One year 
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after transplantation, there was a significant increase 
in hemoglobin level and calcium with significant 
reduction in phosphorus, urea, creatinine, and PTH. 
Regarding the lipid profile after transplantation, 
there was significant reduction in serum cholesterol 
(170.23 ± 32.72 vs. 154.87 ± 41.53 (mg/dL); p = 0.002) 
(Table 2).

Most donors were living related, and 97.5% of them 
were the mother who was the most frequent donor 
(32.5%) followed by the sister (25%) and the brother 
(15%). There is only one living unrelated donor, namely 
the husband of his sister (Fig. 1).

Twenty-eight of the 40 recipients of kidney trans-
plantation were of the same ABO grouping, and half of 
them were of blood group “O” (Fig. 2).

Surgical complications namely, bleeding from vascu-
lar anastomosis in 4 cases and lymphocele in 2 cases 
due to interruption of pelvic lymphatics) during trans-
plantation (17.5% each), and chronic rejection (12.5%). 
Less common complications included DM (mainly drug 
induced), infection (TB & CMV), and acute rejection. 
Death occurred in six patients accounting for 15% (four 
deaths occurred due to bleeding from vascular anasto-
mosis immediately postoperative, while the other two 
died > 6 months postoperative due to either COVID-19 
or myocardial infarction). Medical symptoms and con-
ditions showed marked improvement following trans-
plantation where all cases of uremic cardiomyopathy 
recovered completely, while 76.5% (13 out of 17) of 
hypertensive recipients recovered spontaneously, and 4 
cases were controlled by single antihypertensive medi-
cation instead of 3 or 4 before transplantation (Table 3).

Mean age (years) of recipients who developed compli-
cations was significantly higher (p = 0.008). All females 
underwent transplantation developed complications 
compared to males with statistically significant results. 
Other clinical characteristics showed nonsignificant 
differences between those who developed and did not 
develop complications (Table 4).

In patients who developed complications, most of 
laboratory markers showed no significant change after 
transplantation. Only BUN and creatinine showed 

significant reduction, whereas serum glucose was 
increased significantly after transplantation (Table 5).

Based on the current study, significant predictors for 
post-transplantation complications were the history of 
DM, pre-transplantation leucocytic count, BUN and cre-
atinine, age, and LDL. Elevated PTH in pre-transplanta-
tion showed slightly significant protective effect against 
development of complications (Table 6).

Discussion
End-stage kidney disease (ESRD) is a rapidly increasing 
global health and health care burden. The inability to care 
for many patients at risk for and in need of treatment 
for ESRD disproportionately impacts low- and middle-
income countries (LMICs) [5].

The donor’s demographic characteristics are currently 
a topic of interest to assess the potential risk of end-stage 
renal disease (ESRD) among living donors. Here, in the 
current study, we found that renal recipient had sig-
nificantly lower mean age than donors (30.55 ± 10.24 vs. 
41.28 ± 9.83 (years); p < 0.001). In line with these findings, 
a previous study stated that donors were younger than 
recipients (38.9 ± 0.07 vs. 52.7 ± 0.06 years, p < 0.001). But 
this study found that donors and recipients were primar-
ily male (59.9% and 60.3%, respectively), but this propor-
tion did not differ between the two groups (p = 0.12) [6]. 
The majority (72.5%) of recipients was employed, and 
majority (62.5%) of donors was unemployed.

In our study, the majority (95%) of recipients was 
males, while majority (70%) of donors was females 
(p < 0.001). Similarly, Godara et al. found that majority 
(78%) of the donors were females, whereas males contrib-
uted to 21.8% of renal donations [7]. Kayler et al. found 
that females comprised 68% of renal donors [8]. Gender 
disparity has been observed in living donor kidney trans-
plant, and this appears to be unrelated to underlying 
medical issues in men or increased female representa-
tion in the general population. However, A single-center 
experience found that females comprised majority of 
the living donors (55%) [9]. Similarly, a study conducted 
in Norway showed that females compose of majority of 
living donors. Moreover, there are significantly more 

Table 1 Sociodemographic characteristics of both recipients and donors

N/A not applicable. Chi-square test was performed
a t-test was used

Sex (male)
N (%)

Age (years)
Mean ± SD

Married
N (%)

Employed
N (%)

Smoker
N (%)

Dialysis duration
Mean ± SD

Recipient (n = 40) 38 (95.0) 30.55 ± 10.24 26 (65.0) 29 (72.5) 4 (10.0) 18.1 ± 21.88

Donor (n = 40) 12 (30) 41.28 ± 9.83 34 (85.0) 15 (37.5) 8 (20.0) N/A

p-value  < 0.001  < 0.001a 0.039 0.002 0.210 –-
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Fig. 1 Percent distribution of donors’ relation to recipients

Fig. 2 Frequency distribution of donor → recipient blood groups

Table 3 Incidence and types of complication during the first year following renal transplantation

Abbreviations: CMV Cytomegalovirus, TB tuberculosis, PT DM post-transplantation diabetes mellitus, HTN hypertension, UCM uremic cardiomyopathy
* More than one complication may occur in the same patient
a Mortality, four deaths occurred due to bleeding from vascular anastomosis immediately postoperative, while the other two died > 6 months postoperative due to 
either COVID-19 or myocardial infarction
b Surgical difficulties included the following: bleeding from vascular anastomosis (four cases) and lymphocele (two cases) due to interruption of pelvic lymphatics

Event Acute 
rejection

Chronic 
rejection

CMV TB PT DM HTN 
spontaneously 
recovered

HTN 
recovered on 
1 drug

UCM improved Proteinuria aMortality bSurgical 
difficulty

No 2 5 1 1 3 13 4 40 7 6 6
% 5.0 12.5 2.5 2.5 7.5 76.5 23.5 100 17.5 15 15.0
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females donating to spouses and children [8]. Psychoso-
cial and cultural factors are possible explanation for the 
overrepresentation of females among living donors.

In our study, the mean duration of dialysis before trans-
plantation was 18.1 ± 21.88 months that goes in the same 
line with a study which assessed the relation of dura-
tion of dialysis before transplantation with graft and 
patient survival. The rates of short-term complications 
such as delayed graft function, acute graft rejection, and 
acute patient death were significantly higher in patients 
with ≥ 10-year dialysis than in patients with lesser dura-
tion [2, 3, 10, 11].

As regards laboratory data in the current study, 1-year 
after renal transplantation, there was significant increase 
in hemoglobin level and calcium with significant reduc-
tion in cholesterol, phosphorus, urea, and creatinine. 
This was consistent with previous studies that reported 
significant improvement in urea, creatinine, and hemo-
globin after transplantation [12, 13].

As regards postoperative complications in the cur-
rent study were surgical complications namely bleeding 
and lymphocele and medical such as acute and chronic 
rejection, DM, infections (TB& CMV) and mortality. 
Our findings are consistent with previous study which 
showed that 49/200 patients (24.5%) developed surgical 
complications [13]. Another study reported that 64.8% of 
patients had acute rejections, and post-transplantation 
hypertension occurred in 59.5, DM in 22.9%, infections 
in 51.5%, hepatic complications in 22.9%, and malignancy 
in 13% patients. Fatal infections in 31.3% patients were 
the main causes of death [14].

Infection was reported in two-patient post-transplan-
tation, and Cytomegalovirus (CMV)) infection accounted 
for 50% of infections. Similar results were reported from 
a study which determined the patterns of infectious com-
plications in the renal transplant Tunisian recipients 
where CMV was the most frequently reported patho-
gen followed by urinary tract infection, which occurred 
within 3  months after surgery [15]. This could be 
explained by intensive antirejection treatment.

Post-transplantation DM developed in 7.5% of our 
recipients which agrees with Lempinen et al. (2015) and 

Jain et  al. (2019) [1, 14, 16]. Possible factors associated 
with new onset of DM following transplantation may 
be multiple and variable such as immunosuppressive 
medication regimen (namely corticosteroids and tacroli-
mus). Other possible factors include improved appetite 
and weight gain. However, there were no reported cases 
of newly developed hypertension post transplantation 
which may be due to short period of follow-up. Most of 
studies focus on hypertension prior to transplantation as 
a risk factor for 1-year graft loss [12].

Again, Lempinen et  al. reported that there were 282 
complications occurring in 259 (15.5%) renal transplan-
tations. Ureteral obstruction occurred in 53 (3.1%), lym-
phoceles in 39 (1.5%), postoperative hemorrhage in 36 
(2.1%), and renal vein thrombosis in 22 (1.3%) patients, 
respectively. Out of the 17 lung emboli, 4 were fatal [16]. 
Proteinuria developed in 17.5% of our patients, which 
is in agreement with another study, concluded that per-
sistent post-transplantation proteinuria was detected in 
28.8% patients. Possible etiology of post-transplantation 
proteinuria includes chronic allograft dysfunction, acute 
rejection, transplant glomerulopathy, and glomerular dis-
ease. Proteinuria may result in significantly lower graft 
survival rates [17].

Significant predictors for post-transplantation com-
plications in this study were history of DM and pre-
transplantation elevated laboratory markers, namely: 
leucocytes, BUN and creatinine, older age, and LDL.

Strangely, elevated PTH in pre-transplantation showed 
significantly slight protective effect against development 
of complications which is opposite to Elin Isaksson et al. 
(2018) who concluded that low levels of parathyroid 
hormone before transplantation were associated with 
increased risk of posttransplant vascular events both in 
patients with and without pretransplant parathyroid-
ectomy [18]. This may be due to the small number of 
studied cases, and the level of hyperparathyroidism in 
the studied patients was not so high to necessitate par-
athyroidectomy, so this point needs further study on 
wide scale and designed proposal to avoid biased results. 
In accordance with our results, Tang et  al. concluded 
recipient sex, race, height, weight, diabetes, history of 

Table 4 Clinical characteristics of patients with complications

Abbreviations: SD standard deviation, DM diabetes mellitus, BMI body mass index, SBP systolic blood pressure, DBP diastolic blood pressure
a Independent t-test was used to compare the means among groups
b Fisher’s exact analysis was used to compare the frequency among groups

Age/years
Mean ± SD

Sex (male/female) History of DM
N (%)

BMI
Mean ± SD

SBP
Mean ± SD

DBP
Mean ± SD

HLA mismatch (≥ 3/6)

Complications 
occurred (n = 19)

34.28 ± 8.2 17/2 1 (5.3%) 24.98 ± 5.8 138.42 ± 15.2 85.26 ± 11.7 13 (61.9%)

p-value 0.008a 0.024b 0.342b 0.823a 0.262a 0.159a 0.597b
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hypertension, and cold ischemic time within their model 
to predict postoperative complications and graft loss 
at 1-year post-transplantation [19]. Another metanaly-
sis stated that recipient age, donor age, standard versus 
extended criteria donor, living versus deceased donor, 
HLA mismatch, and delayed graft function all predicted 
1-year posttransplant complications [19].

Hypercholesterolemia is present in 50–60% of kidney 
transplant recipients. Lipid-lowering therapy decreases 
the risk of cardiovascular events in both primary and sec-
ondary preventions studies in a wide range of population 
groups. The potential benefit of lipid reduction in renal 
transplant recipients was demonstrated in the ALERT 
study (Assessment of LEscol in Renal Transplanta-
tion) that included 2102 renal transplant recipients. The 
authors stated that lipid-lowering agents could improve 
survival in such patients with dyslipidemia [20–22].

The main limitations of the current study included 
relatively small sample size, being conducted in single 
center with short-term duration of follow-up. A longer 
period of follow-up is required for both recipients and 
donors to allow for reporting of long-term complica-
tions. But the main points of strength in the current 
study was that being the first study that discussed 1-year 
follow-up among renal recipients in our locality and such 
a prognostic study can guide clinicians and patients to 
understand factors associated with development of com-
plications in the first-year post-transplantation.

Conclusion
Recipients were mostly males with lower mean age, 
while donors were living-related females. A significant 
improvement in hemoglobin and electrolytes levels was 
reached after transplantation. Reported complications 
were HTN, proteinuria, surgical difficulty during trans-
plantation, chronic rejection, and death. Predictors for 
post-transplantation complications were history of dia-
betes mellitus, pre-transplantation leucocytes, blood 

urea nitrogen and creatinine, older age, and elevated low-
density lipoproteins.
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