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Abstract Neurological complications are not uncommon in

patientswith renal transplantation,mostly affecting the central

nervous system, and less frequently the peripheral nerves. BK

virus infection is relatively common in transplant recipients

and in some cases may lead to neurological complications. In

this report, we present an interesting case of a patient who

developed acute axonalmotor polyneuropathy in the course of

BK virus infection 3 months after kidney transplantation.

After BK virus clearence in blood, a significant improvement

was noted in her polyneuropathy. In patientswith acute axonal

motor polyneuropathy after transplantation BK virus-induced

polyneuropathy should be excluded.
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Introduction

Neurologic complications are not uncommon in renal

transplant recipients, mostly affecting the central nervous

system, and less frequently the peripheral nerves. Post-

transplant neurological complications can be seen because

of adverse events of immunosuppressive drugs, vascular

complications (e.g., stroke), infections, and malignancies

[1]. Neurotoxicity can be a serious complication due to the

immunosuppressive regimen after renal transplantation.

About 10–30 % of patients who are treated with cal-

cineurin inhibitors (CNIs) develop some form of neuro-

toxicity such as tremors, paraesthesias, and acute

polyneuropathy [2, 3]. Several viral infections such as

cytomegalovirus (CMV), herpes zoster, herpes simplex,

human T-lymphotropic virus-1 (HTLV-I), Poliovirus, En-

trovirus, Echovirus, Cocksackie B, Cocksackie A can cause

neurological complications in renal transplantation patients

[1].

Here, we report a renal transplant recipient who pre-

sented with diminished strength in her lower limbs due to

BK virus replication leading to acute axonal motor

polyneuropathy, which resolved after BK virus clearance in

blood. A special focus is given to alert clinicians to the

possibility of this association during the differential diag-

nosis of neurological complications in patients with renal

transplantation.

Case

A 52-year-old woman who received a renal transplant from

non-related living donor in Egypt 3 months ago for renal

failure due to unknown etiology was admitted to

Nephrology outpatient clinic because she was unable to

stand up and walk. She had been on peritoneal dialysis for

12 years prior to her transplantation.

It was learned that she was hospitalized in-patient clinic

of Neurology Department with diminished strength in her

lower limbs and difficulty in walking independently
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15 days ago and she was discharged on day ago. In her

history the patient noticed pain and numb finger tips and

toes for 1 week prior to hospitalization in in-patient clinic

of Neurology Department. Pain and numbness slowly

progressed towards entire lower legs. She noticed dimin-

ished strength in her legs. She could not walk indepen-

dently when she was admitted to Neurology Clinic. There

were no disturbances in defaecation or micturition. On

admission to the Neurology clinic the patient was on

tacrolimus 1 mg twice/day, mycophenolate mofetil

1000 mg twice/day and prednisone 5 mg once/day.

At the Neurology Clinic neurologic examinations re-

vealed hypoactive deep tendon reflexes. Her cranial nerves

were intact. The power in proximal and distal muscles in

upper limps was normal. The power in proximal and distal

muscles in lower limbs was grade 3/5 and 4/5, on the right

and left limps, respectively. Deep tendon jerks were absent

and the plantar response was flexor. A paresis of legs (more

prominent on the distal than proximal) was found.

On admission to the Neurology Clinic laboratory tests

revealed hemoglobin, 10.5 g/dL; platelet count,

228 9 103/mm3; creatinine, 1.19 mg/dL; urea, 24 mg/dL;

sodium, 134 mmol/L; potassium, 4.8 mmol/L; calcium,

11 mg/dL; phosphorus, 2.4 mg/dL, her blood glucose level

was 144 mg/d. Tacrolimus level was 3 ng/mL. Vitamin

B12 225 pg/mL, HBA1C 5.2 %.

Electromyography with a nerve conduction study re-

vealed axonal dominant motor and sensory polyneuropa-

thy. The patient was diagnosed as acute motor-axonal

polyneuropathy.

Her initial immunosuppressive regimen consisted of

tacrolimus and corticosteroids, with mycophenolate mofe-

til. The patient was converted to rapamycin due to possi-

bility of new-onset neurotoxicity. She was treated with five

sessions of plasma exchange over the course of 10 days.

Despite the conversion of oral tacrolimus to rapamycin,

and plasma exchange her muscular weakness did not im-

prove, the loss of strength was still progressive. She was

discharged.

Next day the patient was admitted to Nephrology Clinic.

She reported further decline in motor strength and inability

to stand up.

On examination her cranial nerves were intact. The deep

tendon reflexes were symmetrically diminished in her

lower limps. The muscle force grading was 2/5 in her both

lower limbs. A paresis of legs was found.

On the admission at the Nephrology Clinic Laboratory

tests revealed hemoglobin, 9.9 g/dL; platelet count,

156 9 103/mm3; creatinine, 1.2 mg/dL; urea, 13 mg/dL;

sodium, 136 mmol/L; potassium, 3.6 mmol/L; calcium,

10.6 mg/dL; phosphorus, 2.5 mg/dL, her blood glucose

level was 136 mg/dL. C reactive protein 1.06 mg/dL. Her

serum rapamycin level was 7 ng/mL.

Cytomegalovirus (CMV) serum polymerase chain reac-

tion (PCR) was negative. The patient’s serum was tested for

viruses Epstein–Barr virus (EBV), hepatitis B and C, herpes

simplex virus, human herpes virus 1 and 2, parvo B19,

human immunodeficiency virus (HIV). Serology against all

these organisms was negative. Anti-nuclear antibodies were

negative. BK virus polymerase chain reaction was positive

(14.737 copies/mL). BK Virus DNA was extracted from

blood with the EZ1 automated extraction system (EZ1

Virus mini kit v2.0, Qiagen, Hilden, Germany) and detec-

tion by real-time polymerase chain reaction (Artus BK PCR

QS-RGQ, V1 Kit, Qiagen, Germany).

Cranial tomography was normal. A magnetic resonance

imaging of the spine revealed mild degenerative cervical

spine disease without evidence of spine compression. We

could not perform spinal tap.

We reduced mycophenolate mofetil as 500 mg twice

daily. The patient was treated with intravenous im-

munoglobulin (IVIG 1 g/kg) for 8 days and ciprofloxacin

500 mg twice a day. One week later, significant improve-

ment was noted in her muscular weakness. Clinical im-

provement in strength was evident during the follow-up.

Fifteen days later viral load for BKvirus DNA was reported

positive as less than 100 copies/ml. There was no dete-

rioration of graft function or urinary tract symptoms such

as dysuria or any leucocytosis in urine during the follow-

up.

At 15 days following IVIG, the patient had mild residual

weakness in the lower extremities, and was able to walk

with minimal assistance. One month later, BK virus was

undetectable on blood PCR. Two months later she was

completely normal.

Discussion

Our patient developed an acute progressive axonal para-

paresis with electrodiagnostic evidence of polyneuropathy.

Her strength improved after clearance of BK viremia. Since

the symptoms significantly improved after BK virus

elimination, BK virus-induced polyneuropathy or BK virus

seems to be the most probable cause of muscle weakness in

the present report.

It has been suggested that high levels of tacrolimus may

contribute to an early onset of neurotoxicity, but can occur

with normal levels [2, 3]. Unfortunate, our patient did not

improve after tacrolimus was replaced by rapamycin.

Switching to CIN-free immunosuppression, for example,

sirolimus and mycophenolate mofetil, might have been

equally or more effective alternative to manage tacrolimus-

induced neurotoxicity [2–4].

Recently, an increasing body of evidence favors the

possible neurotropism of BKV, since BKV DNA has been
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detected in the brain tissue and cerebrospinal fluid (CSF) of

both immunocompetent and immunocompromised indi-

viduals (mostly adults) with or without neurological

symptoms in addition to the JC virus (the other member of

the same family known to be strongly neurotropic and re-

sponsible for the progressive multifocal leukoen-

cephalopathy) [5–8]. We could not test for JC virus in this

patient. However, we regularly perform polymerase chain

reaction test for BK virus as a routine follow-up during the

first year of transplantation. We detected that BK virus

polymerase chain reaction was positive (14.737 copies/

mL), whereas previous BK virus polymerase chain reaction

had been negative in this patient.

Primary asymptomatic BK virus infection usually oc-

curs during childhood via the respiratory tract. The infec-

tion is usually asymptomatic. However, latent infection is

established in renal epithelial cells and possibly other tis-

sues (including brain, since BK virus DNA has been de-

tected in the brain tissues from normal subjects) with most

individuals having antibodies to BK virus. Reactivation

may subsequently occur in immunocompromised and

healthy individuals, but may be more likely if there is an

impairment of the immune function (patients with T cell

deficiencies). Subsequent viral reactivation, particularly in

immunocompromised patients, may present as hemor-

rhagic cystitis, ureteric stenosis, tubulointerstitial nephritis,

retinitis, encephalitis, and pneumonia [5–8].

BK virus is an emerging problem in renal transplanta-

tion with the advent of newer, more potent immunosup-

pressive regimens. It is observed mainly in patients

receiving a combination of tacrolimus and MMF. En-

cephalitis due to BK virus is a rare and emerging condition

with most cases being reported in patients with acquired

immunodeficiency syndrome (AIDS) or after transplanta-

tion [5–8].

The mainstay of treatment for BK virus replication is to

decrease the immunosuppression, as there is currently no

specific anti-viral for BK virus. Several agents have been

putatively used in treatment, including ciprofloxacin, in-

travenous immune globulin, leflunomide and Cidofovir [9–

12].

Reduction in immunosuppression results in a significant

increase in BK virus-specific IgG antibody titers, emer-

gence of BK virus-specific cellular immunity, clearance of

viremia [9, 10]. In our patients we reduced the dosage of

the immunosuppression. We started ciprofloxacin and

IVIG. Quinolones are antibacterial drugs that are DNA

gyrase inhibitors. The proposed mechanism of action in BK

virus treatment is interference with large T antigen helicase

activity for BK virus both in vivo and in vitro [11, 12].

IVIG has immunomodulatory properties and has been

shown to contain polyomavirus-reactive antibodies [13]. It

seems that clearance of BK viremia can be indicative of

neuropathy resolution. The exact pathogenesis by which

the virus causes the disease is not clear. The involvement

of the central nervous system in the viral disease could be

due to direct invasion of the central nervous system by the

virus. Therefore, it seems most likely that transport of

antibodies occurs across a disrupted blood–nerve barrier

during inflammatory reaction of nerve roots. A cross-re-

action between Schwann cells, myelin or other peripheral

nerve antigens remains a possibility.

The main limitation in the present report is the lack of

documentation of spinal nerve involvement with BK virus.

However, the presence of high titre viral DNA in the blood,

immunosuppression, and absence of other alternative di-

agnosis strongly favor the diagnosis of BK virus-induced

polyneuropathy.

As far as we know, this is the first report of such an

association in a renal transplant patient. Physicians should

be aware of polyneuropathy due to BK virus and test for

BK virus. Thus, an early diagnosis and a quick restoration

of immunity, by limiting viral replication, is currently the

most effective way to control the disease.
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