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Abstract:

Krabbe disease involves the accumulation of neurotoxic metabolites due to lysosomal galactocerebrosidase
enzyme deficiency, which results in widespread demyelination of central and peripheral nerves. Generally,
Krabbe disease presents as spastic paraplegia with a slow progressive course; however, some cases may show
clinical symptoms similar to those of chronic inflammatory demyelinating polyneuropathy (CIDP). No previ-
ously reported studies have investigated the efficacy of intravenous immunoglobulin (IVIg) for treating
Krabbe disease, and reporting a case involving IVIg treatment may be informative in the clinical setting. A
14-year-old girl who developed Guillain-Barré syndrome-like limb weakness was administered IVIg, and her
limb weakness improved. At 16 years old, she developed abnormal sensory perception and weakness of both
upper limbs. A nerve conduction study revealed demyelination, which led us to suspect CIDP. IVIg was ad-
ministered, and her symptoms gradually improved. A nerve biopsy, enzyme activity, and genetic test results
indicated adult Krabbe disease. In some cases, IVIg may be an effective treatment for Krabbe disease.
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Introduction Case Report

Krabbe disease involves the accumulation of neurotoxic A 14-year-old girl with no history of infection developed

metabolites from lysosomal galactocerebrosidase enzyme de-
ficiency, resulting in the widespread demyelination of central
and peripheral nerves. Krabbe disease has several clinical
types, but many cases follow a slow progressive course.

We herein report a case of Krabbe disease that presented
with unusual symptoms due to demyelination and thus
prompted differentiation from chronic inflammatory demye-
linating polyneuropathy (CIDP). We also describe the effec-
tiveness of administering intravenous immunoglobulin (IVIg)
for improving the disease symptoms. The use of IVIg for
managing Krabbe disease has not been previously reported.

distal extremity weakness and numbness in an acute course.
A cerebrospinal fluid (CSF) examination revealed protein
cell dissociation (protein 67 mg/dL, cell number 6/uL), and
a nerve conduction study (NCS) revealed demyelination (ex-
tended distal latency in the left median nerve 5.2 ms, re-
duced F wave in the left median nerve 38%), prompting
suspicion of Guillain-Barré syndrome (GBS). She had no
significant medical or family history and no motor develop-
mental delay.

The patient was hospitalized and given IVIg treatment
[0.4 g/(kgxd) for 5 d], which caused her symptoms to im-
prove, at which time she was discharged. Following her dis-
charge, she had no subsequent complications. Her anti-
ganglioside antibody test was negative. Two weeks later, an
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NCS was repeated and showed a trend toward improvement
(extended distal latency in the left median nerve 4.7 ms, re-
duced F wave in the left median nerve 69%). However, at
16 years old, she developed abnormal sensory perception
and weakness in both hands, which progressively extended
to both lower limbs to an extent that the patient required
handrails to climb stairs by the 8th day and visited the neu-
rology department on the 14th day following symptom on-
set.

There were no abnormalities in the patient’s vital signs,
nor did she display general physical abnormalities. Her con-
sciousness was clear, but slight cognitive impairment was
observed. The third edition of the Wechsler Adult Intelli-
gence Scale (WAIS-III) revealed a 78 verbal 1Q, 80 per-
formance 1Q, and 77 full-scale IQ. Her grip strength was 5
kg/5 kg, and her muscle tone was normal. Muscle weakness
was symmetrical (manual muscle test: grade 4/4 shoulder
abduction strength and grade 3/3 elbow flexor and extensor
muscle, long toe extensor muscle, ankle flexor, and extensor
muscle strength), and her deep tendon reflex (DTR) was
normal. There was no decrease in superficial or deep sensa-
tion, although abnormal sensory perception at the extremi-
ties occurred. Romberg’s and Gowers’ signs were negative
and positive, respectively. The Overall Neuropathy Limita-
tions Scale (ONLS) was 3 on the upper limbs and 3 on the
lower limbs. The Modified Rankin Scale (mRS) was 4.

Her blood count and other biochemical test results were
unremarkable, and antinuclear antibody, anti-ganglioside an-
tibody, and ANCA-related antibodies were negative. A CSF
examination revealed increased protein (51 mg/dL) levels
but no increase in cell number. An NCS revealed extended
distal latency (left median nerve 4.9 ms), conduction block
(right tibial nerve; ankle CMAP 9.6 mV, popliteal fossa
CMAP 0.3 mV), and prolonged duration (right peroneal
nerve 8.0 ms). These features met the European Federation
of Neurological Society/Peripheral Nerve Society’s guide-
lines for the management of CIDP (definite; partial motor
conduction block in the right tibial nerve and other demyeli-
nating parameters in the left median nerve and right per-
oneal nerve) (1). Head magnetic resonance imaging (MRI)
revealed enhanced T2-weighted imaging (T2WI) in the deep
white matter at the dorsal horn of both sides of the ventricle
near the corpus callosum (Fig. 1). In retrospect, this finding
had also been present on head MRI performed at 14 years
old. Cervical and lumbar spine MRI showed no nerve root
swelling or contrast effect.

The recurrent disease course, protein cell dissociation in
the CSF examination, and demyelination findings via NCS
suggested CIDP. IVIg was administered as an initial treat-
ment at 20 days post-symptom onset. However, there was
minimal improvement in the subjective symptoms and grip
strength, so IVIg was again administered at 43 days post-
symptom onset. After this second IVIg administration, the
subjective symptoms disappeared, and her grip strength
gradually improved to 22/20 kg. The ONLS was O for the
upper limbs and O for the lower limbs, and the mRS was 1.

The NCS findings were not significantly different, and there
was no marked decrease in the DTR, with deep white matter
lesions still present on head MRI.

To determine whether or not a disease other than CIDP
might have caused the symptoms, a nerve biopsy was per-
formed, showing that nerve bundles with myelin were uni-
formly thin and consisted mainly of intermediate-diameter
axons. There was no endoneural edema or onion bulb, as
seen in CIDP. There was no evidence of vasculitis or cell in-
vasion, which was indicative of myelination dysplasia
(Fig. 2). Based on the slight cognitive impairment, white
matter lesions, demyelinating peripheral neuropathy, and
myelin dysplasia on a nerve biopsy, we suspected Krabbe
disease and measured the enzymatic activity of galactocere-
brosidase, which was found to be low (0.03 nmol/h/mg). In
addition, a GALC gene analysis detected the presence of 182
M+I305V and G284D compound hetero mutations. Taken
together, these findings indicated adult Krabbe disease.
Since then, she has gone a year and a half without relapse.

Discussion

Krabbe disease causes demyelination of the central white
matter and peripheral nerves due to lysosomal galactocere-
brosidase enzyme deficiency, which results in the accumula-
tion of neurotoxic galactosphingosine and psychosine.
Krabbe disease is an autosomal recessive disorder, with a re-
ported frequency of 1 in 100,000 to 200,000 (2). Clinical
types of the disease are classified according to the patient’s
age at the disease onset as follows: early-infantile type (3-6
months old), late-infantile type (6 months-3 years old), ado-
lescent type (3-10 years old), and adult type (10-35 years
old). Early infantile, late infantile, adolescent, and adult
types account for 41%, 20%, 10%, and 29% of total Japa-
nese cases, respectively (3).

Two mutations, I82M+I305V and G284D, were identified
within the present patient, and each was determined to have
been inherited from a different parent (her father: I82M+
1305V, her mother: G284D and I305V). Several genotype-
phenotype correlations for Krabbe disease have been re-
ported with respect to I82M+I305V, which is a relatively
common mutation in Japanese patients with late-onset
Krabbe disease (4). However, the G284D mutation has not
previously been reported. The pathogenicity mutation score
for the mutation was ‘probably damaging’ with a score of
1.000 using PolyPhen-2, ‘disease-causing’ using Mutation
Taster, and ‘deleterious’ with a score of -0.6198 using
PROVEAN. The allele frequency was 0.000004 using Gno-
mAD and 0.0001 using ALFA. G284S has been reported as
the cause of an adult-onset Krabbe disease case (5) that was
treated using hematopoietic stem cell transplantation, which
improved the clinical symptoms and galactocerebrosidase
activity (6). The G284D mutation was assessed as likely
pathogenic based on the American College of Medical Ge-
netics and Genomics and the Association for Molecular Pa-
thology (7).
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Figure 1.

Head magnetic resonance imaging. T2-weighted imaging. The sequence acquisition pa-

rameters were identical (standard fast spin echo sequence; TR=10,000 ms, TE=90 ms). A high signal
is visualized in the deep white matter of the dorsal horn of both sides of the ventricle via the corpus

callosum. TR: repetition time, TE: echo time

Figure 2. Pathology of the left sural nerve biopsy. Toluidine
Blue staining shows that all nerve bundles are uniformly thin
with myelin and consist mainly of intermediate-diameter ax-
ons. There is no evidence of vasculitis or cell invasion. Bars 100
wm.

A total of 96% of adult-onset patients have pyramidal dis-
orders and spastic paraplegia or limb paralysis. Psychiatric
symptoms often develop in adult-type disease after 9 years
old, and gait disturbance, cognitive dysfunction, and visual
impairment progress slowly over a period of 5-10 years. In
the present case, spastic paraplegia was not noted. However,
given that her DTR was maintained despite the presence of
peripheral neuropathy, she might have possessed pyramidal
dysfunction. In the CSEF, moderate protein increases have
been detected in 54% of cases. Head MRI shaw high signal
intensity in the corticospinal tract (94%), the visual ray
(89%), and atrophy or high signal intensity in the posterior
corpus callosum (60%). In this case, the CSF protein levels
were slightly increased, and head MRI showed high signal
intensity at the back of the corpus callosum. Peripheral neu-
ropathy occurs in 83%, 33%, and 59% of infantile, adoles-
cent, and adult patients, respectively. Demyelinating disease
accounts for 80% of the peripheral neuropathy pattern and
some cases have reported similar findings to CIDP, such as
conduction blocks and temporal dispersion (8).

1285



Intern Med 60: 1283-1286, 2021

DOI: 10.2169/internalmedicine.6094-20

A previous report described the efficacy of hematopoietic
stem cell transplantation for treating early-stage adolescent
and adult Krabbe disease with mild neurological symp-
toms (9). In addition, the effectiveness of enzyme replace-
ment therapy and gene therapy using intrathecal injection
has been reported in animal models (10). In this case, the
symptoms of demyelination may have recurred and relapsed,
or IVIg may have been only temporarily effective. However,
there have been no previous reports describing the effective-
ness of IVIg treatment for Krabbe disease. IVIg is recog-
nized as an effective treatment of autoimmune diseases, such
as CIDP or acute disseminated encephalomyelitis (ADEM).

Krabbe disease is slowly progressive; however, symptom
variation has been reported in a few cases (11). Acute pro-
gression is very rare, but Mamada et al. reported a case of
Krabbe disease that initially presented with acute hemiple-
gia (12). Metachromatic leukodystrophy (MLD) and Krabbe
disease are disorders of the same metabolic pathway of
sphingolipidosis, and both have similar underlying patholo-
gies. A few cases of MLD have GBS-like symptoms, and
some cases have been reported to show relapse and remis-
sion as a result of a partial response to immunotherapy us-
ing steroids and IVIg (13). In addition, anti-sulfatide anti-
bodies associated with neuropathy were detected in the se-
rum of adult-onset MLD siblings (14), suggesting that an
immune mechanism is associated with the disorder.

In the Krabbe disease model twitcher mice, the expression
of cytokines and chemokines increases as the disease pro-
gresses (15). Although the levels of psychosine were not
measured in the present patient, increased concentrations of
psychosine have been shown to be correlated with increased
levels of inflammatory markers and amplified cytokine ex-
pression (16). However, while neuroinflammation in Krabbe
disease is generally considered a late event, recent studies
using two different mouse models of Krabbe disease have
demonstrated significant astrocyte and microglia reactivation
and cytokine elevation in advance of demyelination or oli-
godendrocyte loss (17). Therefore, it is possible that IVIg
transiently neutralized the upregulated cytokines.

We herein report a case of Krabbe disease in which IVIg
treatment was successful. However, due to demyelination,
there was subsequent improvement and exacerbation of
symptoms, which prompted a differential diagnosis of CIDP.
Adult Krabbe disease has several clinical features and may
follow a similar clinical course to CIDP. The presence of
pyramidal signs should be examined, and if abnormal head
MRI findings are observed, Krabbe disease should be con-
sidered. IVIg may be an effective treatment for Krabbe dis-
ease, but more studies will be necessary to confirm its effec-
tiveness.
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