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Agnieszka Prytuta

Department of Pediatric Nephrology
and Rheumatology, Ghent University
Hospital, Ghent, Belgium

Correspondence

Agnieszka Prytuta, Department of
Pediatric Nephrology and
Rheumatology, Ghent University
Hospital, Corneel Heymanslaan 10,
9000 Ghent, Belgium.

Tel.: +32 9 332 0368;

fax: +32 9 332 2170;

e-mail: agnieszka.prytula@uzgent.be

Paediatric practice recommendations on the use of
tacrolimus following kidney transplantation are largely
based on the experience from adult solid organ recipi-
ents. It has been reported that adequate tacrolimus
exposure in adults can impact patient outcomes. As
shown in the SYMPHONY trial, adult de novo kidney
transplant patients with a target tacrolimus predose
concentration (TAC C,) of 3-7 ng/ml had a higher
glomerular filtration rate and a lower incidence of acute
rejection one year following transplantation compared
to those treated with cyclosporine A or sirolimus [1].
On the other hand, a retrospective study in adult renal
transplant recipients showed that a mean TAC C,
of < 8 ng/ml was associated with the formation of
donor-specific antibodies (DSA) and a graded increase
in risk of DSA formation with lower mean TAC C, [2].
What is lacking, are studies comparing patient out-
comes according to given target TAC C, head-to-head.
In children and adolescents, the target TAC C,in stable
kidney transplant recipients is usually set at 5-15 ng/ml
[3]. This is rather a wide range, and the individual tar-
get TAC C, is tailored according to the state of over-
and under-immunosuppression, clinically reflected as
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infections on the one hand and allograft rejection on
the other. The study of Gold et al. [4] is the first to
show an association between tacrolimus exposure and
patient outcomes following paediatric kidney transplan-
tation. The authors report that adolescents and young
adults (12-23 years of age) with TAC C, between 4.0
and 10.9 ng/ml had a 5-year survival rate of 85.1%
compared to 66.1% in patients with TAC C, < 4.0 ng/
ml. Interestingly, there was no association between graft
survival and TAC C, in children younger than 12 years.
These results are important in patient risk stratification
and may be helpful in tailoring the individual TAC C,
target. Adolescents display a higher risk of allograft loss
compared to younger children and the changes associ-
ated with the maturation of the immune system are one
of the postulated contributing factors [5]. The findings
of Gold et al. suggest that the poor allograft outcomes
may be at least partially counterbalanced by adequate
tacrolimus exposure.

Worse allograft outcomes in adolescents have tradi-
tionally been attributed to poor therapy adherence mir-
rored in high intra-patient variability (IPV). Again, our
knowledge on the significance of tacrolimus IPV is to a
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large extent based on studies performed in adults. High
tacrolimus IPV in kidney transplant recipients is associ-
ated with inferior allograft survival, higher incidence of
acute rejection and increased risk of histologic lesions,
such as fibrosis and tubular atrophy. Moreover, high
tacrolimus IPV has been found to contribute to the
development of DSA [3,6,7]. Hypothetically, higher
tacrolimus IPV would be expected in adolescents given
the higher prevalence of poor therapy adherence in this
age group. However, in the study of Gold and co-au-
thors the percentage of kidney recipients with high IPV
was similar across all age groups. This indicates that
strategies aimed at reducing IPV should also take into
account its other determinants such as interactions with
concomitant medications and food, diarrhoea and strict
timing of administration. The relevance of high tacroli-
mus IPV is reflected in an association with the risk of
graft loss in all age groups from 0 to 23 years [4].

In summary, the study of Gold et al. is an important
contribution to the existing body of literature with
emphasis on the customization of tacrolimus exposure
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according to recipients’ age. Although the study
included deceased donor kidney recipients only, a
robust statistical analysis was feasible due to the large
sample size. Paediatric research is often hampered by
low numbers of patients as paediatric kidney transplan-
tation is only a fraction of the overall transplant activ-
ity. In 2019 in the Eurotransplant area, only 135 out of
4144 kidney recipients were younger than 15 years of
age (https://statistics.eurotransplant.org/). The study of
Gold et al. is an excellent example of a valuable scien-
tific report based on a large international registry. Inter-
national collaboration is in my opinion the way to go
in paediatric kidney transplantation research.
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