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Cognitive impairment is the loss of brain functions in-
cluding concentration, attention, executive function, ver-
bal fluency, learning, and memory beyond what is expec-
ted for age. It ranges from mild cognitive impairment to
dementia.1 The prevalence of cognitive impairment in
patients with CKD ranges from 10% to 40% and is higher
in older patients with ESKD.2 The duration of kidney
disease, the decrease in GFR, and the presence of albu-
minuria are associated with the development of cognitive
impairment.1,2 In patients with CKD, cognitive impair-
ment is associated with decreased quality of life, poorer
adherence to treatment plans, longer hospital stays, lower
likelihood of being listed for kidney transplantation, in-
creased time until transplant listing, and increased risk of
death.2–4 The main contributor to poorer cognitive func-
tion in these patients is probably cerebrovascular disease.
However, other factors such as impaired clearance of
uremic metabolites, depression, sleep disturbance, ane-
mia, and polypharmacy may also contribute.2 Several
strategies have been proposed to improve or delay cog-
nitive impairment, including modifying cardiovascular
risk factors that contribute to vascular disease, avoiding
sedating medication, evaluating sleep hygiene, enhancing
social support networks, encouraging regular exercise,
and mental stimulation.2 To enhance treatment adher-
ence, it is recommended that medication management
plans are established, check-ins are conducted frequently,
clear written instructions are provided, and active
involvement of health care professionals is ensured.
Reducing BP and albuminuria through the use of
angiotensin-converting enzyme inhibitors or angiotensin
receptor blockers may potentially attenuate cognitive de-
cline, albeit to a modest extent.2 Although data are lacking in
patients with CKD, preliminary evidence suggests that
sodium–glucose cotransporter-2 inhibitors may improve
cognitive impairment in patients with type 2 diabetes
mellitus.5

Evidence is insufficient to support any modification in
dialysis prescription or dialysis delivery to prevent cogni-
tive impairment. However, in patients experiencing recur-
rent episodes of intradialytic hypotension, it might be
reasonable to reduce the dialysate temperature.2 Although
cognitive performance typically worsens as kidney function
declines, kidney transplantation seems to result in enhanced
cognitive function in children and adult recipients, preemp-
tive and postdialysis recipients, and living and deceased
donor kidney recipients.2 This suggests that dialysis mo-
dalities do not yield cognitive advantages comparable with
having a functional kidney. Short-term improvements in
cognitive function post-kidney transplantation are observed
in both frail and nonfrail recipients, although frailty is linked
to medium-term cognitive decline.6 There are different po-
tential explanations for cognitive function improvement
after transplantation. Successful transplantation restores
crucial functions of the kidney, such as filtration, secretion,
tubular function, hormonal balance, and clearance of med-
ications. In addition, transplantation eliminates the need for
dialysis and the associated complications that may promote
cognitive impairment, such as hemodynamic shifts, use of
anticoagulation that may predispose to microbleeds, and
intermittent solute clearance, particularly with hemodialy-
sis.2 Furthermore, depression tends to improve after kidney
transplantation, which is likely to enhance performance in
neuropsychological tests.7

Cognitive impairment in kidney transplant recipients is
viewed as a clinically relevant problem that is often under-
estimated and goes unrecognized.3 Unfortunately, despite
the improvement in cognitive function after kidney
transplantation, average cognitive performance remains be-
low that of the non-CKD population. This may indicate
irreversible brain alterations. It is also possible that immu-
nosuppressive medications hinder cognitive function im-
provement after kidney transplantation. The administration
of high doses of corticosteroids, employed for induction and
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treatment of rejection, is associated with cognitive impair-
ment, along with psychotic symptoms.7 Calcineurin inhib-
itors (e.g., cyclosporin, tacrolimus) cause endothelial
dysfunction and are inherent vasoconstrictors. ESKD pa-
tients present an increase in cerebral blood flow, which
occurs probably because of inflammation, vascular disease,
and disruption of cerebral autoregulation. Nevertheless,
cerebral blood flow decreases after kidney transplantation
to values lower than those observed in healthy people.
Decreased cerebral blood flow is associated with cognitive
impairment.8 Although uncertain, it is possible that calci-
neurin inhibitors–induced vasoconstriction contributes to
this phenomenon.7

In the current issue of Kidney360, Tariq et al.9 reported an
open-label, single-center, prospective pilot study of 39 kid-
ney transplant recipients with stable allograft function on
high-dose immediate release tacrolimus and an antimetab-
olite, with or without prednisone. Patients in the interven-
tion group were started on everolimus, tacrolimus was
reduced from a trough level of 7–10 to 3–5 ng/ml, and
the antimetabolite was stopped. Study assessments
included a noncontrast magnetic resonance imaging to mea-
sure cerebral blood flow and a battery of standard neuro-
psychological tests to evaluate cognitive function at baseline
and at 12 weeks. Briefly, there was an increase in cerebral
blood flow across different brain regions and an improve-
ment in cognitive function.
This is an interesting study that offers insight into a

possible intervention to improve cognitive function in kid-
ney transplant recipients. To date, no treatment has been
approved by regulatory agencies as effectively slowing or
preventing cognitive impairment in kidney transplant re-
cipients.3 Note that in this study, it is not clear whether the
observed changes were due to vasoconstriction induced by
tacrolimus, another direct effect of tacrolimus, the discon-
tinuation of the antimetabolite, a beneficial effect of ever-
olimus, or other unidentified factors. Everolimus is a
mammalian target of rapamycin inhibitor used as an im-
munosuppressant in transplant recipients. It has previously
been shown to positively affect cognitive functions in animal
models of dementia, and a potential beneficial effect on
cognition cannot be ruled out.1

As criteria for kidney donation and transplant listing are
broadened, the kidney transplant population increases and
gets older. Identifying mild cognitive impairment early is
crucial as it can serve as a precursor of dementia. Interven-
tions aimed at slowing cognitive decline may be more
effective at this stage compared with after the onset of overt
dementia.7 Despite its limitations, including the lack of
randomization, small sample size and short-term follow-
up, the notable investigation by Tariq et al. is a proof-of-
concept longitudinal study with detailed cognitive
assessments.
Future research should test different tacrolimus trough

levels, ideally including a calcineurin inhibitor–sparing
regimen, in a larger study with longer follow-up. It would

also be important to assess the isolated effect of antimetab-
olite discontinuation and everolimus introduction. Immu-
nosuppression optimization may be a promising strategy to
improve cognitive function after kidney transplantation but
needs to be carefully balanced against the risk of rejection
and renal graft function decline.

Disclosures
Disclosure forms, as provided by each author, are available with

the online version of the article at http://links.lww.com/KN9/
A506.

Funding
None.

Acknowledgments

The content of this article reflects the personal experience and
views of the author and should not be considered medical advice or
recommendation. The content does not reflect the views or opinions
of the American Society of Nephrology (ASN) or Kidney360. Re-
sponsibility for the information and views expressed herein lies
entirely with the authors.

Author Contributions

Writing – original draft: Miguel Bigotte Vieira.
Writing – review & editing: Miguel Bigotte Vieira.

References
1. Viggiano D, Wagner CA, Martino G, et al. Mechanisms of cog-

nitive dysfunction in CKD.Nat RevNephrol. 2020;16(8):452–469.
doi:10.1038/s41581-020-0266-9

2. Drew DA, Weiner DE, Sarnak MJ. Cognitive impairment
in CKD: pathophysiology, management, and prevention.
Am J Kidney Dis. 2019;74(6):782–790. doi:10.1053/
j.ajkd.2019.05.017

3. Golenia A, Malyszko JS, Malyszko J. Cognitive impairment and
kidney transplantation: underestimated, underrecognized but
clinically relevant problem. Kidney Blood Press Res. 2022;47(7):
459–466. doi:10.1159/000521907

4. Gupta A, Montgomery RN, Bedros V, et al. Subclinical cognitive
impairment and listing for kidney transplantation. Clin J Am Soc
Nephrol. 2019;14(4):567–575. doi:10.2215/CJN.11010918

5. Youn YJ, Kim S, Jeong HJ, Ah YM, Yu YM. Sodium-glucose
cotransporter-2 inhibitors and their potential role in dementia
onset and cognitive function in patients with diabetes mellitus: a
systematic review and meta-analysis. Front Neuroendocrinol.
2024;73:101131. doi:10.1016/j.yfrne.2024.101131

6. Chu NM, Gross AL, Shaffer AA, et al. Frailty and changes in
cognitive function after kidney transplantation. J Am Soc Nephrol.
2019;30(2):336–345. doi:10.1681/ASN.2018070726

7. Jurgensen A, Qannus AA, Gupta A. Cognitive function in kidney
transplantation. Curr Transplant Rep. 2020;7:145–153. doi:
10.1007/s40472-020-00284-0

8. Leeuwis AE, Benedictus MR, Kuijer JPA, et al. Lower cerebral
blood flow is associated with impairment in multiple cognitive
domains in Alzheimer’s disease. Alzheimers Dement. 2017;13(5):
531–540. doi:10.1016/j.jalz.2016.08.013

9. Tariq H, Young K, Montgomery RN, et al. Effect of tacrolimus
levels on cerebral blood flow and cognitive function - a pilot study.
Kidney360. 2024;5(7):1032–1034. doi:10.34067/
KID.0000000000000473

Cognitive Function in Kidney Transplant Recipients, Vieira

Kidney360 5: 936–937, July, 2024 937

D
ow

nloaded from
 http://journals.lw

w
.com

/kidney360 by B
hD

M
f5eP

H
K

av1zE
oum

1tQ
fN

4a+
kJLhE

Z
gbsIH

o4X
M

i0hC
yw

C
X

1A
W

nY
Q

p/IlQ
rH

D
3i3D

0O
dR

yi7T
vS

F
l4C

f3V
C

1y0abggQ
Z

X
dgG

j2M
w

lZ
LeI=

 on 10/01/2024

http://links.lww.com/KN9/A506
http://links.lww.com/KN9/A506
https://doi.org/10.1038/s41581-020-0266-9
https://doi.org/10.1053/j.ajkd.2019.05.017
https://doi.org/10.1053/j.ajkd.2019.05.017
https://doi.org/10.1159/000521907
https://doi.org/10.2215/CJN.11010918
https://doi.org/10.1016/j.yfrne.2024.101131
https://doi.org/10.1681/ASN.2018070726
https://doi.org/10.1007/s40472-020-00284-0
https://doi.org/10.1016/j.jalz.2016.08.013
https://doi.org/10.34067/KID.0000000000000473
https://doi.org/10.34067/KID.0000000000000473

