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ABSTRACT

Immunosuppressive agents such as calcineurin inhibitors, which 
are commonly used in transplant patients may play a role in the 
development of posterior reversible encephalopathy syndrome 
(PRES), one of the rare neurological complications after organ 
and tissue transplantation. This complication, which is often 
seen in the early period after transplantation, occurs in the late 
period in a small number of cases. In this case report, to draw 
attention to this dramatic side effect of calcineurin inhibitors, we 
present a case of hemorrhagic PRES, which developed in the 
late period after kidney transplantation most likely associated 
with tacrolimus treatment.

Keywords: PRES, tacrolimus, calcineurin inhibitors, transplanta-
tion

ÖZET

Organ ve doku transplantasyonu sonrası nadir görülen nörolojik 
komplikasyonlardan birisi olan posterior reversible ensefalopati 
sendromunun (PRES) gelişiminde, transplantasyon hastalarında 
sıkça kullanılan kalsinörin inhibitörleri gibi immünsüpresif ajanlar 
rol oynayabilmektedir. Sıklıkla transplantasyon sonrası erken dö-
nemde görülen bu komplikasyon az sayıda olguda geç dönem-
de meydana gelebilmektedir. Bu olgu sunumunda, kalsinörin 
inhibitörlerinin bu şiddetli ve dramatik yan etkisine dikkat çek-
mek için, böbrek nakli sonrası geç dönemde gelişen, kuvvetle 
muhtemel takrolimus tedavisi ile ilişkili hemorajik PRES olgusunu 
sunmaktayız.

Anahtar Kelimeler: PRES, tacrolimus, kalsinörin inhibitörleri, 
transplantasyon
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INTRODUCTION

Posterior reversible encephalopathy syndrome (PRES) is 
characterized by mostly reversible subcortical vasogen-
ic edema and occasionally irreversible cytotoxic edema 
without infarction in the brain parenchyma. Clinical symp-
toms include headache, nausea, vomiting, altered men-
tal status, epileptic seizures, visual disturbances and focal 
neurological deficits (1, 2). Immunosuppressive agents 

such as calcineurin inhibitors (cyclosporine and tacrolim-
us) and mTOR inhibitors (sirolimus and everolimus) are 
among the etiological factors (3). Among these agents, 
tacrolimus has been the most frequently reported to 
have an association with PRES (4). We aimed to draw at-
tention to the severe and dramatic side effect of tacroli-
mus by discussing a case of hemorrhagic PRES that was 
highly likely associated with tacrolimus therapy in the late 
period following kidney transplantation.
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CASE

A 36-year-old male patient who had received a kidney 
from his mother five years earlier due to kidney failure 
secondary to membranoproliferative glomerulonephritis, 
presented to the organ transplant clinic with weakness, 
fatigue and swollen legs. He was receiving tacrolimus 2.5 
mg/day, mycophenolate sodium 300 mg/day, predniso-
lone 5 mg/day, acetylsalicylic acid 100 mg/day, amlodip-
ine 20 mg/day, doxazosin 16 mg/day and carvedilol 50 
mg/day. Upon examination, he had high blood pressure 
(BP) (150/90 mmHg), +3 pretibial edema in the lower ex-
tremities, fine crackles at the lung bases and increased 
body weight when compared to the previous follow-up 
visit. Laboratory tests were normal other than normocytic 
normochromic anemia, elevated blood urea (184 mg/dl), 
elevated creatinine (1.85 mg/dl) and hypoalbuminemia 
(1.98 g/dl). After being admitted to the Transplantation 
Service and treated with intermittent furosemide, his ex-
amination findings consistent with volume overload were 
improved, while graft functions remained stable. 

On the seventh day of admission, the patient’s BP in-
creased (190/110 mmHg) and 30 minutes later, he had a 
2-minute focal seizure characterized by clonic contrac-
tions in the right arm. A following generalized tonic-clon-
ic seizure stopped after the administration of intravenous 
(IV) diazepam. The patient was mechanically ventilated 
due to respiratory distress, BP was controlled by IV es-
molol and furosemide and levetiracetam was initiated. 
Neurological examination at 24 hours following extu-
bation revealed apathy, tendency to sleep, disorienta-

tion, impairment of attention, disorganized thinking and 
generalized muscle weakness (3/5 in all extremities). He 
complained of blurred vision and headache. Laborato-
ry tests revealed hypomagnesemia (1.48 mg/dl, range: 
1.7–2.55 mg/dl) and elevated creatinine (2.5 mg/dl), while 
coagulation tests were within normal ranges. Brain com-
puted tomography (CT) imaging revealed areas of hem-
orrhage in the left parietal and right occipital regions, 
and hypodense areas in both the parietal and occipital 
white matter (Figure 1). Brain magnetic resonance imag-
ing (MRI) in T2-FLAIR-weighted sections revealed areas 
of hematoma in the left parietal and right occipital re-
gions, as well as hyperintense lesions in the bilateral pa-
rietal, occipital, cerebellar regions and in the brainstem 
with no diffusion restriction, which is typically associated 
with PRES (Figures 2, 3). His blood tacrolimus level was 10 
ng/ml (normal range: 5–20 ng/ml).

Despite the BP control, intermittent hemodialysis and 
magnesium replacement, neither neurological exam-
ination findings nor the patient’s headache and blurred 
vision did not change. Brain MRI performed 3 days after 
the first one showed no changes in the initial findings, 
including hematoma areas and hyperintense lesions. Tac-
rolimus therapy was discontinued and to prevent graft 
rejection, mycophenolate sodium dose was increased 
to 600 mg/day and prednisolone dose to 10 mg/day. His 
headache, blurred vision and generalized muscle weak-
ness resolved within a week after discontinuation of tac-
rolimus. Neurological examination performed one week 
after the discontinuation of tacrolimus revealed that ap-
athy, tendency to sleep, disorientation, impairment of 

Figure 1: Post-seizure axial non-contrast CT showing hypodense areas in the bilateral occipital lobes 
and intracerebral hemorrhage in the left parietal and right occipital lobes
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Figure 2: T2-FLAIR weighted axial MRI sections revealing left parietal hematoma, bilateral hyperintense 
lesions in the brainstem, cerebellum, and occipital lobes

Figure 3: T2 weighted coronal MRI sections showing left parietal hemorrhage and bilateral hyperintense 
lesions.
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attention, disorganized thinking disappeared. Brain MRI 
performed one month later revealed no abnormality ex-
cept chronic lesions that had been observed before PRES 
and the sequelae of the hematoma in the left posterior 
parietal and right occipital lobes (Figure 4). The patient 
was discharged and has been under follow-up with stable 
graft functions without the need for dialysis.

DISCUSSION

PRES, which developed in our patient resolved after the 
discontinuation of the tacrolimus therapy. We believe that 
acute renal failure, hypertension and hypomagnesemia in 
this patient also contributed to the development of PRES, 
but the absence of clinical or radiological improvement 
despite the control of BP, hemodialysis and the initiation of 
magnesium replacement therapy suggests that the main 
responsible factor was tacrolimus therapy. 

The incidence of neurotoxicity is higher in patients re-
ceiving tacrolimus and PRES after solid organ transplan-

tation seems to be most commonly associated with tac-
rolimus therapy (4). There is a lack of correlation between 
neurotoxicity and the levels of tacrolimus in the blood, 
and blood drug levels are mostly within the therapeutic 
range, as seen in our case (5-7). The drug level in the ce-
rebrospinal fluid (CSF) was found to be much higher than 
the simultaneous serum level of the drug in a case with 
tacrolimus-associated PRES, suggesting that the drug ac-
cumulates in the central nervous system by crossing the 
blood-brain barrier, and that the CSF level of the drug is 
more closely associated with clinical symptoms than its 
serum level (5).

Calcineurin-associated PRES is most common in the 
early period after transplantation (median: 17 days, 24 
hours–5 years), and occurs one year after the start of use 
in only 7.3% of cases (8). IV administration of the drug, 
hypomagnesemia, hyperlipidemia and concurrent high-
dose steroid therapy increase the risk of neurotoxicity (9). 
Hypomagnesemia causes hypertension, impaired renal 
functions and encephalopathy (10, 11). Urinary magne-

Figure 4: 1-month follow up MRI findings of the case: 1) The sequelae of the hematoma in the left parietal 
and right occipital lobes. 2) Chronic lesions also observed in MRI performed for headache before PRES 
(white arrows)
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sium loss is more common and severe in patients receiv-
ing tacrolimus than in those receiving cyclosporine. This 
partially explains why tacrolimus causes PRES more fre-
quently than other agents (11). Therefore, agents known 
to be associated with hypomagnesemia, such as proton 
pump inhibitors, should be used with caution in these 
patients (12).

The risk of hemorrhage is increased in cases with tacroli-
mus-associated PRES, and has been reported in patients 
who have undergone stem cell, bone marrow and heart 
transplants (13). According to the literature review, our 
patient is the first reported case of tacrolimus-associated 
hemorrhagic PRES after kidney transplantation.

Treatment includes controlling BP and seizures, correct-
ing metabolic disturbances, temporarily dose reducing 
or discontinuing of tacrolimus, and switching to another 
calcineurin inhibitor or an agent with a lower risk of neu-
rotoxicity, such as sirolimus, everolimus, mycophenolate 
mofetil or hydrocortisone (8). It is important to closely 
monitor patients who are on tacrolimus therapy for hy-
pomagnesemia, hypertension and hyperlipidemia, which 
have been identified as potential risk factors for neuro-
toxicity. 

CONCLUSION

Despite being rare and having often a benign course, 
tacrolimus-associated PRES in transplant patients can 
lead to serious outcomes if diagnosed late. Patients who 
have received transplantations from unrelated and un-
matched donors are at particular risk. It should be kept 
in mind that the condition may develop even years after 
transplantation.

Peer Review: Externally peer-reviewed.

Author Contributions: Conception/Design of Study- Y.A., A.G., 
S.S., N.S.; Drafting Manuscript- Y.A., A.G.; Critical Revision of 
Manuscript- S.S., N.S.; Approval and Accountability- Y.A., A.G.; 
Supervision- S.S., N.S.

Conflict of Interest: The authors have no conflict of interest to 
declare.

Financial Disclosure: The authors declared that this study has 
received no financial support.

REFERENCES

1. Covarrubias DJ, Luetmer PH, Campeau NG. Posterior 
reversible encephalopathy syndrome: prognostic utility of 
quantitative diffusion-weighted MR images. AJNR Am J 
Neuroradiol 2002;23(6):1038-48.

2. Lee VH, Wijdicks EF, Manno EM, Rabinstein AA. Clinical 
spectrum of reversible posterior leukoencephalopathy 
syndrome. Arch Neurol 2008;65(2):205-10. [CrossRef]

3. Moskowitz A, Nolan C, Lis E, Castro-Malaspina H, Perales 
MA. Posterior reversible encephalopathy syndrome due 
to sirolimus. Bone Marrow Transplant 2007;39(10):653-4. 
[CrossRef]

4. Apuri S, Carlin K, Bass E, Nguyen PT, Greene JN. Tacrolimus 
associated posterior reversible encephalopathy syndrome 
- a case series and review. Mediterr J Hematol Infect Dis 
2014;6(1):e2014014. [CrossRef]

5. Wong R, Beguelin GZ, de Lima M, Giralt SA, Hosing C, 
Ippoliti C, et al. Tacrolimus-associated posterior reversible 
encephalopathy syndrome after allogeneic haematopoietic 
stem cell transplantation. Br J Haematol 2003;122(1):128-34. 
[CrossRef]

6. Eidelman BH, Abu-Elmagd K, Wilson J, Fung JJ, Alessiani 
M, Jain A, et al. Neurologic complications of FK 506. 
Transplant Proc 1991;23(6):3175-8.

7. Appignani BA, Bhadelia RA, Blacklow SC, Wang AK, Roland 
SF, Freeman RB Jr. Neuroimaging findings in patients on 
immunosuppressive therapy: experience with tacrolimus 
toxicity. AJR Am J Roentgenol 1996;166(3):683-8. [CrossRef]

8. Song T, Rao Z, Tan Q, Qiu Y, Liu J, Huang Z, et al. 
Calcineurin inhibitors associated posterior reversible 
encephalopathy syndrome in solid organ transplantation: 
Report of 2 cases and literature review. Medicine (Baltimore) 
2016;95(14):e3173. [CrossRef]

9. Sila CA. Cerebrovascular Complications of Organ 
Transplantation. Continuum: Lifelong Learning in 
Neurology 2004;10(2):39-47. [CrossRef]

10. Chrysant SG, Chrysant GS. Association of hypomagnesemia 
with cardiovascular diseases and hypertension. Int J Cardiol 
Hypertens 2019;1:100005. [CrossRef]

11. Wu Q, Marescaux C, Wolff V, Jeung MY, Kessler R, Lauer 
V, et al. Tacrolimus-associated posterior reversible 
encephalopathy syndrome after solid organ transplantation. 
Eur Neurol 2010;64(3):169-77. [CrossRef]

12. Almoussa M, Goertzen A, Brauckmann S, Fauser B, 
Zimmermann CW. posterior reversible encephalopathy 
syndrome due to hypomagnesemia: A case report and 
literature review. Case Rep Med 2018;2018:1980638. 
[CrossRef]

13. Kim-Tenser M, Lu Nguyen P, Barr M, Sung G. Tacrolimus 
induced cerebral hemorrhagic posterior reversible 
encephalopathy syndrome in a postcardiac transplant 
patient. Remed Open Access 2016;1:1033.

https://doi.org/10.1001/archneurol.2007.46
https://doi.org/10.1038/sj.bmt.1705659
https://doi.org/10.4084/mjhid.2014.014
https://doi.org/10.1046/j.1365-2141.2003.04447.x
https://doi.org/10.2214/ajr.166.3.8623651
https://doi.org/10.1097/MD.0000000000003173
https://doi.org/10.1212/01.CON.0000290713.56701.71
https://doi.org/10.1016/j.ijchy.2019.100005
https://doi.org/10.1159/000319032
https://doi.org/10.1155/2018/1980638

