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Advantaged Outcomes of Preemptive Living Donor 
Kidney Transplantation and the Effect of Bias

Introduction

Preemptive Kidney Transplantation (PKT) is defined as 
Kidney Transplantation (KT) before starting chronic dialysis [1,2]. 
Chances of receiving PKT are more likely with the availability 
of living kidney donors, but only one third of the Living Donor 
Kidney Transplantations (LDKT) currently receives PKT [1-3]. 
These shortcomings in the progress of PKT could be principally 
attributed to delayed referral of patients to transplantation centers 
and a few unfavourable concerns about PKT [3-5]. PKT, generally, 
or preemptive living donor kidney transplantation, specifically, 
provides better outcomes among both the paediatric and adult 
populations [1,4,6]. However, these advantaged outcomes in all the 
reported studies have been concerned to be promoted by bias in 
many aspects such as transplantation with higher residual native 
renal functions, relatively healthier recipients, and higher socio-
economic conditions of the patients who access to PKT [4,5,7]. Our 
opinion in this notion is different and represents a practical rather 
than a statistical perspective. 

Opinion

The presence of bias in patients’ selection on studying the 
outcomes of PKT has been frequently raised in the literature. It 
has been reported that recipients of PKT have better medical and 
socio-economic conditions which may contribute to the advantaged  

 
outcomes [4,5]. In most instances, the researchers have adopted 
such a perspective in which PKT and non-PKT are considered as 
two modalities of treatment of End-Stage Renal Disease (ESRD), 
hence the lead-time bias has been proposed [4,7]. However, they 
are and should be considered as one modality of treatment which 
is KT surgery and it could be provided in different sequential stages 
or periods of ESRD along the scale of time. According to the view 
which supports the presence of bias, the proposed bias has been 
attributed to different medical and socio-economic factors [4,7]. We 
can classify these factors into, either, intrinsic or extrinsic factors to 
the process of management of ESRD to represent our perspective.

Intrinsic factors in the process of management of ESRD 

Firstly, early referral to transplantation centers with better 
general conditions and availability of living donors are the two 
main factors which facilitate the access to PKT. Early presentation 
to transplantation center in the course of ESRD enhances LDKT. 
According to how much rapidly a potential recipient matches with 
a suitable potential donor, his chances in PKT become increasingly 
available [4,8]. So, enrolling of the potential recipients of PKT in 
randomized studies seems to be unlikely [4,5]. If randomization 
is planned, many of these cases will bypass the chances of better 
management.
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Abstract

Preemptive living donor kidney transplantation is the optimal treatment of end-stage renal disease with advantaged outcomes when it is compared 
to transplantation after starting chronic dialysis. However, these advantages are concerned to be affected by the lead-time and patients’ selection bias 
effects. We classified the potential biasing factors into intrinsic and extrinsic factors to the process of kidney transplantation and presented a different 
perspective in the effect of bias. We considered these factors as mere characteristics in the process of preemptive living donor kidney transplantation 
which should be provided in accurate timing. Therefore, preemptive and non-preemptive kidney transplantations represent a single line of treatment 
which is implemented at different timings along the course of end-stage renal disease rather than two parallel lines. Hence, the perspective of lead-time 
bias could be ameliorated. 
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PKT is a timing strategy for treatment of the late stages of 
Chronic Kidney Disease (CKD) [7,9]. This strategy is the accurate 
offering and implementation of KT, while the patient is traversing 
the trajectory of ESRD. This means that the method of treatment 
by KT is a surgical procedure which is technically not different in 
PKT and non-PKT, but the time of implementation of this technique 
is the variable element. So, the patient gains more morbidities, 
while time is going on and the outcomes become less favourable. 
To simplify this notion, we may resort to simulation of the progress 
of ESRD to a prominent example of staged diseases in medicine 
such as malignancy. For example, renal cell carcinoma is a well-
known pathology that has been staged into four definite stages 
and radical nephrectomy is its gold standard treatment, where 
it increasingly provides better outcomes in the early stages of 
disease [10]. If comparisons are done between the outcomes of 
radical nephrectomy in early and late stages, the outcomes of these 
comparisons will be definitively biased towards the early stages. 
According to the duration of dialysis, ESRD patients who could 
be treated by KT have been categorized into multiple consecutive 
categories. Categorization of timing is either in days or months 
such as patients who had KT prior to dialysis, after short duration 
of dialysis (6-12 months), and after long duration of dialysis [9,11]. 
Similar to the above example of malignancy, outcomes of kidney 
transplantation should be definitively better in the early stages of 
ESRD rather than the late stages. Hence, the proposed lead-time 
bias is a mere character of the process of PKT and it will not be 
removed under the design of early KT or PKT. 

This explanation makes the trials to put PKT and non-PKT 
approaches in parallel comparisons to avoid bias in selection is 
impossible. Similar to malignancy, ESRD is furtherly categorized 
or staged and its treatment by KT is ultimately better in the early 
stages. Despite the debate about the optimal values at which PKT 
should be offered, PKT is limited mostly to patients with glomerular 
filtration rates <15ml/min/1.73m2 and is not justified for higher 
levels of renal functions [4,9,12]. On the other hand, the absolute 
early PKT in the course of CKD is not a logic approach in practice, 
where it will be confronted to the major risks of early exposure 
to surgery and immunosuppressive therapy. However, these risks 
make this exposure justified only when they are outweighed by the 
benefits of PKT [4,9]. Hence, the adjusted timing of PKT has been 
configured [7]. Unless these limitations are present, the recipients 
of early PKT should be imaginarily healthier at the early stages of 
CKD and should have more advantageous outcomes. However, this 
proposed scenario could not be proofed practically [9]. Therefore, 
it is a matter of accurate timing in the track of the CKD and ESRD 
rather than a matter of different modalities of treatment. 

Secondly, LDKT provides better outcomes than deceased donor 
KT. It has been found that LDKT provides better chances to PKT. The 
combination of PKT and LDKT provides a synergistic effect to the 
process of KT [4,8]. Like the early referral to KT centers, availability 
of the living donors is a mere element in the LDKT. In-center and 
outreach education programmes about the advantages of LDKT 
increases the early wait listing and PKT [8]. 

Extrinsic factors from the surroundings

In PKT, socio-economic conditions are represented by the higher 
education levels, more wealthy states, higher rates of employment, 
more being married rather than single, and having private 
insurance coverage [4,5,13]. Ultimately, private insurance coverage 
and higher education levels could be considered as surrogates 
for other characteristics such as higher rates of employment and 
therefore more wealthy states. Moreover, all the higher socio-
economic conditions could be considered as surrogates for the 
intrinsic factors of the whole process and early access to KT [5,14]. 
In turn, this will support the concept of the PKT process as it has 
been explained formerly. Socio-economic conditions could be 
improved by incorporation into national financial coverage and 
health education programmes [5,14]. 

In conclusion, our perspective is that if the advantaged 
outcomes of PKT are statistically related to these proposed biasing 
conditions, they should be considered as promotors rather than 
confounders to PKT programmes. This is explained by that PKT 
and no-PKT are not parallel approaches, but they are one approach 
that could be implemented in consecutive stages of ESRD. PKT is 
considered as an early step in management of ESRD which should 
be viewed in such a manner like the other sequentially staged 
diseases such as malignancy. Accordingly, the proposed lead-time 
bias is a mere finding in the process of PKT strategy. Removal of 
lead-time bias means amelioration of the whole PKT process and 
its advantages. 
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