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Dear Editor,

Chen et al.1 have demonstrated lack of abnormal CGG

expansions in the NOTCH2NLC gene among European

juvenile and adult patients with neuronal intranuclear

inclusion disease (jNIID and aNIID). Genetic heterogene-

ity of NIID was suggested based on the discrepancy of

these results and earlier findings in East Asian patients.2-5

We recently studied6 NOTCH2NLC CGG repeats in an

infantile NIID (iNIID) patient independently of Chen

et al.1 This Caucasian European boy is the first, and thus

far only, iNIID patient who has been tested for this

molecular pathology. The number of repeats in this

patient corresponded to values found in healthy controls.

We believe that these data provide further evidence1,3 for

genetic heterogeneity of NIID. It is, however, important

to highlight that our results do not, at this point, allow

conclusions about genetic causes of NIID among Euro-

pean patients of all age groups or about genetic causes of

iNIID.

We recognize the diagnostic criteria for NIID-related

diseases that were suggested by Chen et al.1 However, it is

our impression that their algorithm/flowchart considers

juvenile and adult NIID patients but the distinctive char-

acteristics of iNIID have not been sufficiently reflected.

To help the diagnostic practice, we provide a summary of

clinical (Table 1) and (neuro)pathological (Table 2) find-

ings in iNIID patients.

iNIID is a rare and rapidly progressive neurodegenera-

tive pediatric disease.7,8 To the best of our knowledge,

there have been eight ethnically diverse iNIID patients

reported.6,8-14 All were diagnosed by post-mortem neu-

ropathology work-up. Seven patients developed the first

symptoms prior to or by 5 years of age and died before

reaching 10 years of age. Only one patient presented and

died older.9

The following developmental and clinical characteristics

are key phenotypic features of iNIID: (i) early development

is more-or-less normal, the onset of disease is abrupt and

the progression is rapid; (ii) initial symptoms almost

always involve unsteady gait and/or movement abnormali-

ties associated with cerebellar dysfunction, (iii) the termi-

nal neurological disease is associated with cerebellar

decline, progressive pseudobulbar or bulbar palsy, periph-

eral neuropathy, hypotonia, and severe psychosocial

regress, and (iv) respiratory infection or respiratory failure-

associated pathologies are the most common causes of

death. Major non-neurological abnormalities were reported

in only one iNIID patient, who suffered from dilated car-

diomyopathy and developed congestive heart failure.13

Neuroimaging frequently identifies early-onset cerebel-

lar atrophy in iNIID. Contrary to aNIID,15 there is no

information about CNS corticomedullary junction abnor-

malities and the diagnostic utility of diffusion-weighted

MRI in iNIID patients is unknown.

Intranuclear inclusions (IIs) were not found in ante-mor-

tem skin biopsies of three iNIID patients.6,9,10 Skin biopsy

of the fourth iNIID patient was reported as normal (pres-

ence or absence of IIs was not explicitly noted).11

Neuronal IIs are widespread in the central (and also

peripheral) nervous system in iNIID patients. IIs in

non-neuronal CNS cell types have been unambiguously
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reported in only one patient (less than 5% of astrocytes

contained IIs).8 The extent and distribution of CNS neu-

ronal loss may be variable, however, cerebellar (cortical)

atrophy is almost universally present in iNIID patients.

Mild myelin loss and/or pallor in different CNS regions

was noted only occasionally.

To summarize: iNIID is a severe early childhood-onset

neuropediatric disease. Some of the key clinical, neu-

roimaging and (neuro)pathology characteristics that allow

ante-mortem identification of jNIID and aNIID may not

be useful to diagnose iNIID patients. Understanding the

genetic background of iNIID is a critical component to

allow effective diagnostics, counselling and future therapy

development. With this information at hand, we are pre-

pared to collaboratively study our data with samples from

other children with iNIID or within cohorts of juvenile

and adult NIID individuals.
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