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Common neuropsychiatric complications of tacrolimus include tremors, fatigue, headache, sleep disorders, paranoid reactions, and anxiety. Other, more serious complications include encephalopathy, convulsions, confusion, and coma. To our knowledge,
however, severe weight loss by anorexia has not been reported as a neuropsychiatric
adverse effect of tacrolimus given to adult kidney transplant recipients. In this article we
present two cases of severe anorexia and weight loss associated with tacrolimus that
appeared to reverse with cyclosporine.
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INTRODUCTION

CASE REPORT

Neuropsychiatric complications of tacrolimus are typically
limited to mild tremors, paresthesia, insomnia, and mood
disturbances. More rare are serious reactions of toxic
encephalopathy, seizures, and coma [1]. One well-known
serious case is that of a renal transplant recipient who suffered progressive neurological deterioration, convulsions,
intermittent confusion, and mental obtundation [2]. To our
knowledge, however, severe weight loss and anorexia as
a neuropsychiatric adverse effect of tacrolimus have not
been reported in adult kidney transplant recipients. In this
paper, we present two cases.

Case 1
A 57-year-old man (basal weight 58 kg; basal body mass
index [BMI], 21.6 kg/m2) was admitted to hospital as a
result of losing 15 kg in weight loss (BMI, 16.0 kg/m2)
approximately 1 year after kidney transplantation. He also
reported watery diarrhea, general weakness, and loss of
appetite. Five years ago, he underwent deceased donor
kidney transplantation for end-stage renal disease due
to chronic glomerulonephritis. His immunosuppressants
included tacrolimus, mycophenolate mofetil (MMF), and
prednisolone. He received basiliximab induction therapy at
the time of transplantation and completed 6 months of trimethoprim-sulfamethoxazole prophylaxis without universal antiviral prophylaxis following the transplantation. No
episodes of acute rejection occurred. The patient showed
an uneventful course and was in good condition during
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HIGHLIGHTS
• We present two cases of severe anorexia and weight
loss associated with tacrolimus that appeared to reverse with cyclosporine.

the early posttransplantation time. On admission his complete blood count was white blood cell count (7.6×103/μL),
hemoglobin (12.6 g/dL), and platelet count (353×103/μL).
His chemistry profile was total protein (6.9 g/dL), albumin
(4.4 g/dL), blood urea nitrogen (23 mg/dL), and creatinine
(1.6 mg/dL). Tacrolimus level was 11 ng/mL. Tests for
evaluation of weight loss were unremarkable. The results
of upper and lower endoscopy showed chronic atrophic
gastritis with intestinal metaplasia and nonspecific finding, respectively. We converted from MMF to enteric
coated mycophenolate sodium to relieve his symptoms.
Conservative treatments, including fluid therapy and nutrient support, resulted in mild clinical improvement. He
was admitted intermittently several times afterwards for
severe anorexia and cachexia. His serum creatinine levels
gradually increased from 1.5 mg/dL to 3.0 mg/dL in the
follow-up outpatient period. A graft biopsy was performed
and the result indicated minor glomerular change without
the finding of calcineurin inhibitor toxicity. Although we
have tried to see the relationship of trough level of tacrolimus with anorexia and weight loss, there was no relationship between symptoms and trough level of tacrolimus.
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Case 2
A 55-year-old man visited our hospital with complaints
of anorexia and general weakness. His complaints were
paired with loose stool and abdominal discomfort. He
lost 16 kg weight (BMI, 16.2 kg/m2) from basal weight
65 kg (basal BMI, 21.5 kg/m2) during the approximate 1.5
months after his kidney transplantation. He underwent a
deceased donor kidney transplantation with end-stage renal disease due to chronic glomerulonephritis. He received
antithymocyte globulin induction therapy at the time of
transplantation. His maintenance immunosuppressive regimen consisted of tacrolimus, MMF, and prednisolone. His
history showed that he had received his first kidney transplantation from his younger brother 25 years earlier. His
maintenance regimen at that time included cyclosporine,
MMF, and prednisolone. On admission, his blood count
was: white blood cell count (5.8 ×103/μL), hemoglobin (8.5
g/dL), and platelet count (171×103/μL). His chemistry pro-
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Absent any other explanation for anorexia and weight loss,
we considered the neuropsychiatric adverse effects of tacrolimus, and switched to cyclosporine.
The cyclosporine level was maintained between 100
and 150 ng/dL. Upon switching to cyclosporine from tacrolimus, the severe anorexia disappeared and he began regaining weight, gaining 10 to 53 kg (BMI, 19.7 kg/m2) over
the following 4 months. Five years after his kidney transplant, his most recent weight is 60 kg (BMI, 22.3 kg/m2).
He recovered fully and to date his clinical course has been
favorable and satisfactory (Fig. 1).
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Fig. 1. Conversion of immunosuppressant and change of body weight in
case 1. Tac, tacrolimus; MMF, mycophenolate mofetil; PD, prednisolone;
MMS, enteric coated mycophenolate sodium; CsA, cyclosporine.
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Fig. 2. Conversion of immunosuppressant and change of body weight in
case 2. Tac, tacrolimus; MMF, mycophenolate mofetil; PD, prednisolone;
MMS, enteric coated mycophenolate sodium; CsA, cyclosporine.

109

Korean J Transplant · June 2021 · Volume 35 · Issue 2

file was: total protein (5.0 g/dL), albumin (3.1 g/dL), blood
urea nitrogen (33 mg/dL), and creatinine (1.2 mg/dL).
Tacrolimus level was 9.3 ng/mL. Tests for evaluation of
weight loss were unremarkable. Despite conversion from
MMF to enteric coated mycophenolate sodium, his symptoms persisted. Even cessation of the enteric coated
mycophenolate sodium did not result in an improvement
in his condition. Ultimately, recalling our experience in
the prior case, we switched from tacrolimus to cyclosporine. The cyclosporine level maintained between 100
and 150 ng/dL. After the switch he showed rapid and
progressive improvement as his symptoms of anorexia
and weakness abated. Today, his health is good and he
continues to gain weight (56 kg; BMI, 18.0 kg/m2) (Fig. 2).

DISCUSSION
Kidney transplantation is the treatment of choice for endstage renal disease. For most kidney transplant recipients,
a successful kidney transplant improves their quality of life
and reduces their mortality risk [3]. Weight gain is more
common than weight loss after a kidney transplant. On average, a recipient will gain about 10% in the first year after
a kidney transplant [4,5]. A number of factors may be responsible for this weight gain, including the use of immunosuppressive medications and changes in life style (e.g.,
increased dietary intake and insufficient physical activity)
[6].
In this paper we present two cases of severe anorexia
and weight loss associated with tacrolimus in adult kidney
transplant recipients. To our knowledge, this is the first
report to describe very early and late development of severe anorexia and weight loss induced by tacrolimus, and
remediation of these effects by switching to cyclosporine.
Among past reports, there is one report of a 13-year-old
who developed anorexia and weight loss 8 months after
starting tacrolimus [7]. Okechuku et al. [8] also showed
a case of very early development of anorexia and weight
loss induced by tacrolimus after renal transplant that appeared to reverse with cyclosporine.
When unintentional weight loss is observed in kidney
transplants recipient it necessitates a diagnostic search
that encompasses several possible conditions, just as it
does when non-transplanted individuals present with this
symptom. There are several potential causes of weight
loss, including malignancies, endocrine diseases (e.g.,
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diabetes mellitus, hyperthyroidism, and adrenal insufficiency), infectious diseases (e.g., tuberculosis and human
immunodeficiency virus), gastrointestinal disorders (e.g.,
malabsorption and inflammatory bowel disease), and
psychiatric disorders (e.g., anorexia nervosa) [9]. In our
cases, diagnostic tests for evaluation of weight loss were
unremarkable. Weight loss has also been reported as an
adverse effect of MMF but is typically associated with
diarrhea and abdominal pain [10]. These symptoms often
resolve after dose reduction, by switching to enteric coated mycophenolate sodium or by discontinuation [11]. In
our cases, however, weight loss continued even after these
measures.
Neuropsychiatric toxicity in kidney patients is usually
multifactorial, with patients systemically unwell, uremic
and receiving combinations of potentially neurotoxic
drugs. Immunosuppressive medications can induce direct
or indirect neurotoxicity, which can manifest either in the
central or in the peripheral nervous system. However, the
exact mechanism of tacrolimus-induced neurotoxicity is
not yet well understood. The mechanisms underlying the
neurotoxicity of calcineurin inhibitors may be related to up
regulation of endothelin receptors A and B and stimulation
of endothelin 1 synthesis, damage to the blood–brain barrier, alterations in mitochondrial function, interaction with
neuromodulatory systems and vascular toxicity [12,13].
There are some differences regarding the prevalence
of clinical side effects between tacrolimus and cyclosporine. Hypertension, hypertrichosis and gingival hyperplasia
are less pronounced in the tacrolimus treated patients and
an elevated blood glucose level in the cyclosporine treated
patients [14]. In addition to these differences, we will need
to consider neuropsychiatric difference such as in our cases.
We have tried to see the relationship of the trough level
of tacrolimus with patients’ symptoms. However, there
was no relationship between symptoms and trough level.
The correlation between tacrolimus pharmacokinetics,
pharmacodynamics and pharmacogenetics is very complex. Although several factors need to be verified, the understanding of pharmacogenetics may help clinicians to
identify high risk patients for neuropsychiatric toxicity [15].
In the two cases described in this paper, the severe
anorexia and weight loss resolved with cyclosporine and
there were no other apparent causative factors for such.
It is, therefore, probable that tacrolimus caused these
symptoms. While this is a very interesting observation, a
cause-effect relationship cannot be established solely on
the basis of this report, and additional studies will be re-
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quired to confirm this link.
In sum, while there may be several causes of weight
loss in kidney transplant recipients, we report two cases
of severe anorexia and weight loss induced by tacrolimus.
In general, the neuropsychiatric adverse effect of severe
anorexia and weight loss rarely manifested in adult kidney
transplant recipients. However, once other causes of severe anorexia and weight loss in kidney transplant recipients have been ruled out, clinicians should consider the
potential role of tacrolimus. Switching to cyclosporine was
the simplest, cheapest and most effective treatment for
severe anorexia and weight loss in our patients.
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