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Abstract

BACKGROUND

This study describes the efficacy of a tacrolimus treatment regimen used to treat
two patients with relapsing-remitting chronic inflammatory demyelinating
polyradiculoneuropathy (CIDP).

CASE SUMMARY

Two patients (17-year-old female and 27-year-old male) were enrolled in the
current study and were followed up for 12 mo. The first patient was administered
tacrolimus (2 mg/d) for 12 mo and prednisolone (40 mg/d) for six months. The
second patient was administered tacrolimus (3 mg/d) for six months. Both
patients were followed up for 12 mo and the degree of recurrent weakness or
normalized motor function was monitored. In addition, nerve conduction studies
and tacrolimus levels were recorded. Following tacrolimus treatment, both
patients showed marked improvement in clinical outcomes. In the first patient,
prednisolone treatment was successfully withdrawn after six months. Sensory as
well as motor nerve conduction velocities showed evident recovery following
treatment. However, conduction velocities did not completely return to normal,
suggesting that electrophysiological recovery can be slower than clinical recovery.

CONCLUSION
Neither patient exhibited any adverse effects due to the tacrolimus therapy.
Therefore, tacrolimus can be effective for the treatment of patients with steroid-
resistant CIDP.

Key Words: Chronic inflammatory demyelinating polyradiculoneuropathy; Prednisolone;
Tacrolimus; Relapsing-remitting; Treatment; Case report
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Core Tip: Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is an
immune-mediated motor sensory neuropathy that is characterized by demyelination of
the peripheral nerves and secondary axonal damage. Tacrolimus is mainly used in
organ transplant patients and autoimmune diseases. Here, we investigate the efficacy of
tacrolimus in two CIDP patients. Our results demonstrate the efficacy of tacrolimus
treatment without significant adverse events. Therefore, tacrolimus can be used as an
alternative treatment option if first line treatments are not effective or in refractory
CIDP patients.

Citation: Zhu WJ, Da YW, Chen H, Xu M, Lu Y, Di L, Duo JY. Tacrolimus treatment for
relapsing-remitting chronic inflammatory demyelinating polyradiculoneuropathy: Two case
reports. World J Clin Cases 2022; 10(5): 1709-1715

URL: https://www.wjgnet.com/2307-8960/full/v10/i5/1709.htm

DOI: https://dx.doi.org/10.12998/wjcc.v10.i5.1709

INTRODUCTION

Chronic inflammatory demyelinating polyradiculoneuropathy (CIDP) is an immune-
mediated motor sensory neuropathy that is characterized by the demyelination of
peripheral nerves and secondary axonal damage[1]. and CIDP patients usually present
with numbness and weakness of the extremities as well as a loss of reflexes[2]. The
exact pathogenesis of CIDP is not fully understood, but it involves an attack of the
myelin sheath by components of both cellular and humoral immunity, ultimately
leading to demyelination of nerve fibers[3].

There are several treatment options for CIDP including plasma exchange or the
administration of corticosteroids (CS) and intravenous immunoglobulin (IVIg)[4,5].
The failure of first-line treatment strategies to obtain satisfactory outcomes can lead to
the consideration of immunosuppressive agents. Inmunosuppressive agents include
azathioprine, methotrexate, interferon alpha (IFN-o), cyclosporine (CyA), cyclophos-
phamide, mycophenolate mofetil, rituximab and stem cell transplantation[6-8].
Accumulating evidence has demonstrated that CyA, a calcineurin inhibitor, can
selectively inhibit cytokines produced by helper T cells with a quick onset of action[9-
11]. However, CyA has also been associated with side effects that may include nephro-
toxicity[12]. Tacrolimus, another calcineurin inhibitor, is more bioavailable with a
faster onset of action and lower nephrotoxicity than CyA[13]. Tacrolimus has been
widely used in organ transplantation and for the treatment of autoimmune diseases
[14].

In 1998, Ahlmén et al[15] reported the treatment of a patient with CIDP using a
combination of glucocorticoids and tacrolimus. However, detailed information
regarding the efficacy and safety of tacrolimus in CIDP remains unknown. In this
study, the clinical response and follow up evaluation of two CIDP patients treated
with tacrolimus were reported.

CASE PRESENTATION

Chief complaints
Case 1: A 17-year-old female was hospitalized with recurrent episodes of numbness
and weakness of limbs occurring over the previous 11 mo.

Case 2: A 27-year-old male was admitted to our department complaining of recurrent
weakness and numbness in the limbs for 60 mo.

History of present illness

Case 1: In December 2016, the patient presented with numbness in both hands,
weakness in the upper extremities, difficulty combing her hair, and difficulty dressing.
The patient’s symptoms presumably began after she suffered from a common cold. In
April 2017, her weakness worsened, and the patient could no longer lift her upper
extremities and had trouble sitting upright. The numbness in both hands gradually
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progressed toward the proximal extremities. Upon admission, the patient was
diagnosed with CIDP at her local hospital, and she was administered methylpred-
nisolone (1000 mg/d for 3 d) and IVIg (0.4/kg/d for 5 d; Table 1). Following
treatment, her symptoms subsided and she was discharged with no follow-up
treatment. In July 2017, the patient presented with another episode of finger numbness
and extremity weakness. After three days, the patient could not walk, and she was
admitted to her local hospital. The patient was treated with IVIg (0.4/kg/d for 5 d)
and her condition improved. Then, in November 2017 (11 mo after initial onset of
symptoms), the patient presented with another CIDP episode and was admitted to our
inpatient department one week after symptom onset.

Case 2: The patient presented with gradually progressive numbness and weakness in
his extremities and was diagnosed with relapsing-remitting CIDP in February 2014.
The patient was treated with multiple courses of IVIg (0.4/kg/d for 5 d, n = 12) and
methylprednisolone (1000 mg/d for 3 d) therapy with subsequent dosage reductions.
During the steroid treatment periods, the patient’s weight increased from 70 kg to 103
kg [body mass index (BMI) of 30.86] and he developed secondary diabetes,
hypertension, and hyperlipidemia. In October 2018, he again developed weakness in
his extremities that gradually worsened.

History of past illness
Cases 1 and 2: The patient used to be in a good health and had no previous medical
history.

Personal and family history
Cases 1 and 2: There were no negative personal habits or customs, and no special
family history to note.

Physical examination

Case 1: The patient showed proximal extremity muscle strength values of 2-3 out of 5,
distal extremity strength values of 3-4 out of 5, and an absence of tendon reflexes.
However, her superficial/ deep sensation was normal.

Case 2: The physical examination revealed obesity, an inability to walk on the toes, an
inability to squat, a proximal/distal extremity muscle strength of 3 out of 5, and the
absence of tendon reflexes as well as sensory anesthesia.

Laboratory examinations

Case 1: Lumbar puncture was performed and the results showed an elevated protein
level (59 mg/dL). Routine blood, urine, and stool examinations were normal. Thyroid
function, infection, immune findings (ESR, anti-nuclear antibody spectrum, anti-
neutrophil cytoplasmic antibody, and anti-cardiolipin antibodies) and tumor screening
results were normal. Immunofixation electrophoresis and anti-ganglioside ester
antibodies were absent. Nerve conduction velocities were recorded.

Case 2: Lumbar puncture results showed an elevated protein level (82 mg/dL).
Routine blood, urine, and stool examinations were normal. Thyroid function, infection,
immune findings (ESR, anti-nuclear antibody spectrum, anti-neutrophil cytoplasmic
antibody, and anti-cardiolipin antibodies) and tumor screening results were normal.
Immunofixation electrophoresis and anti-ganglioside ester antibodies were absent.
Nerve conduction velocities were recorded.

Imaging examinations
Case 1: The brain and spinal MRI scan did not reveal any abnormalities. The chest and
abdominal Computed tomography (CT) scans were normal.

Case 2: The brain and spinal MRI scan did not reveal any abnormalities. The chest CT
scan was normal. The abdominal CT scan showed fatty liver disease.

FINAL DIAGNOSIS
The final diagnosis of both patients was relapsing-remitting CIDP.
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Table 1 Clinical features and therapeutic status of two patients with chronic inflammatory demyelinating polyradiculoneuropathy

Tacrolimus Therapeutic effect (ONLS
Disease Prednisone usage score)
Number of Pretreatment g
Case Sex/age Course L and dosage before Length of
recurrences medication . osag Before After 6 mo
(mo) tacrolimus treatment i
(mg/d) (mo) Tacrolimus  treatment
1 F/17 11 4 IVIg; steroids 40 mg 4 wk, 35 mg 4 wk, 2 12 1 0
30 mg was associated
with onset of symptoms
2 M/27 60 4 IVIg; steroids - 3 6 2 0

ONLS: Overall neuropathy limitation scale; IVIg: Intravenous immunoglobulin.

TREATMENT

Case 1

Following admission, the patient’s weakness continued to progress and she was
treated with IVIg (0.4/kg/d for 5 d) for the third time. Her extremity weakness and
numbness quickly improved. However, her weakened left upper extremity and
absence of right knee reflexes persisted. To prevent recurrence, oral prednisone (40
mg/d, reduced by 5 mg per month) was prescribed in November 2017.

Case 2

The patient could not continue steroid pulse therapy or the expensive IVIg treatments.
Therefore, oral tacrolimus (3 mg/d) was administered for six months, and his body
weight was strictly controlled.

OUTCOME AND FOLLOW-UP

Case 1

In January 2018, the prednisone dose was reduced to 30 mg, but the patient had gained
12 kg (BMI of 26.67). Then, she developed bilateral fingertip numbness and weakness
for the fourth time. Physical examination revealed bilateral digital opposition, an
extensor strength of 4 out of 5, and extremity tendon reflex attenuation. Other physical
examination findings were normal. The patient was treated with tacrolimus (2 mg/d)
and prednisone (40 mg/d) was added to her treatment regimen. During treatment, the
serum concentration of tacrolimus fluctuated between 1.6 and 2.9 ng/uL (Table 1).
Following the initiation of treatment with tacrolimus, the numbness disappeared in
the second week, and prednisone was reduced by 5 mg every two weeks. In April
2018, prednisone was decreased to 15 mg and then gradually reduced for discon-
tinuation, but tacrolimus was maintained at 2 mg/d until the end of the 12-month
treatment course (January 2019). Prior to treatment, the overall neuropathy limitation
scale (ONLS)[9] score was 1 point and it improved to 0 points after six months of
treatment (Table 1). In addition, nerve conduction studies were recorded before and
after treatment (Table 2). At the one-year follow-up appointment in January 2019, the
patient was asymptomatic and the sensory as well as motor nerve conduction
velocities had recovered, but did not completely return to normal, suggesting that
electrophysiological recovery can be slower than clinical recovery (Table 2).

Case 2

After two months, the patient's weight dropped to 83 kg, and the extremity weakness
was markedly improved. His diabetes, hypertension, and hyperlipidemia were
controlled with medication. Physical examination revealed symmetrical biceps muscle
strength and a finger extension strength ratio of 4/5, a finger abduction/adduction
muscle strength of 5/5, a hip flexion and toe dorsiflexion strength ratio of 4/5, muscle
strength of 5/5 in the other extremities, and the absence of tendon reflexes. Prior to
tacrolimus treatment, the ONLS scores were 2 points, which improved after six
months of treatment (Table 1). During treatment, the serum concentration of
tacrolimus fluctuated between 5.1 and 6.8 ng/uL. At the one-year follow-up

WJCC | https://www.wjgnet.com 1712 February 16,2022 | Volume10 | Issue5 |

Jaishideng®



Zhu W] et al. Efficacy of tacrolimus for CIDP

Table 2 Comparison of nerve conduction velocities before and after treatment in both patients

Case 1 (one-year) Case 2 (one-year)
Nerve Before After Before After
MNCV Median Distal latency (ms) 5.9 47 7.7 6.73
Velocity (m/s) 22 35 28 38.6
Tibial Distal latency (ms) 6.8 7.3 8.2 8.19
Velocity (m/s) 42 43 45 35
SNCV Median Distal latency (ms) Not elicited 29 Not elicited 3.85
Velocity (m/s) Not elicited 47 Not elicited 35.8
Tibial Distal latency (ms) 515) Not performed Not elicited Not performed
Velocity (m/s) 30 Not performed Not elicited Not performed

MNCV: Motor nerve conduction velocity; SNCV: Sensory nerve conduction velocity.

Jaishideng®

appointment, the sensory and motor nerve conduction velocities had recovered but
did not completely return to normal, supporting the suggestion that electro-
physiological recovery is slower than clinical recovery (Table 2).

DISCUSSION

In this study, two patients were clinically diagnosed with relapsing-remitting CIDP
characterized by extremity numbness and weakness, electrophysiological findings
consistent with demyelinating peripheral neuropathy, and lumbar puncture findings
indicative of cerebrospinal fluid protein-cell separation. Both patients were young and
childless (17 and 27 years of age), and the disease courses were 11 and 60 mo in
patients 1 and 2, respectively. All other related diseases were excluded.

At the time of admission, both patients experienced CIDP symptoms that had
recurred for the fourth time. The clinical features of case 1 were characterized by rapid
progression after each recurrence. Following CS and IVIg treatment, her disability
score improved by 4 points within five to seven days. However, the patient
experienced weight gain following prednisone (40 mg/d) treatment and therefore she
disliked the option of long-term CS use. Likewise, the second patient (case 2)
developed obesity, diabetes, hypertension, and hyperlipidemia following long-term
CS use. Their families could no longer afford the cost of IVIg and plasma exchange.
Therefore, a quick-onset non-hormonal immunosuppressive agent was selected.

Ahlmeén et al[15] used tacrolimus (also known as FK506) in 1998 to treat a 28-year-
old woman with relapsing-remitting CIDP. In that particular patient, high-dose IVIg,
cyclophosphamide, and azathioprine were ineffective. She had a favorable outcome
with high-dose prednisone but she relapsed after discontinuation of the prednisone.
Reduction therapy involving a combination of plasma exchange and a high dose of
prednisone (80 mg/d) was effective, but the patient developed steroid myopathy.
Therefore, she was administered a high dose of tacrolimus (0.42 mg/BMI/d) that was
later reduced to 0.08 mg/BMI/d after 1.5 years, and prednisone (40 mg/d) was
discontinued after the first six months. This treatment course had a favorable outcome,
and the patient did not relapse within the one year of observation. Nevertheless, that
patient developed side effects including diarrhea and hand tremors during the high-
dose tacrolimus treatment course, but those symptoms disappeared when the
tacrolimus dose was reduced[15].

The combination of tacrolimus and FK506 binding protein (FKBP) forms the FK506-
FKBP-12 complex, which can prevent T cell proliferation, decrease T-cell mediated
tissue damage, and play an immunosuppressive role through the inhibition of various
lymphocyte products, such as IL-2[16]. Tacrolimus has been widely used in organ
transplantation and may be an effective treatment strategy for CIDP patients.
However, several organ transplant patients using tacrolimus developed reversible
demyelinating peripheral neuropathy[17-19]. Nevertheless, those symptoms were
observed in only 3% of organ transplant patients, and may be attributed to the high
doses of tacrolimus that were administered (5-10 mg/d)[20].
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In this study, both patients were young adults and childless. Due to possible
reproductive toxicity, cyclophosphamide and azathioprine were not optimal treatment
options in these younger patients[21,22]. Therefore, the patients preferred treatment
with tacrolimus due to its relatively mild side effects and quick onset of action. Among
the nonhormonal immunosuppressive agents, tacrolimus has the fastest onset of action
[11,13]. In this study, case 2 used a single dose of tacrolimus (3 mg/d) for six months,
and the severity of extremity weakness was significantly improved. On the other hand,
case 1 used a slightly lower dose of tacrolimus (2 mg/d) for 12 mo. In case 1, although
the serum concentration of tacrolimus was lower (fluctuating from 1.6 to 2.9 ng/pL),
we were still able to reduce the concentration of prednisone and prevent side effects
attributed to prolonged CS treatment. However, this suggests that the serum concen-
tration of tacrolimus is not the only factor that determines the efficacy of treatment,
but this point will be addressed in future studies.

CONCLUSION

In conclusion, these results demonstrate the efficacy and safety of low-dose tacrolimus
in the treatment of CIDP if first-line treatment options were ineffective or contrain-
dicated. Nevertheless, future multi-center studies that enroll a greater number of
patients will be necessary to fully evaluate the role of tacrolimus in the treatment of
CIDP.
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