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Symptoms of gait and coordination impairment in a patient
with COVID-19 interstitial pneumonia
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Dear Editor,

We present a case of gait and coordination impairment
developed in a patient with bilateral interstitial pneumonia,
history of fever 10 days earlier, and positive detection of
COVID-19 IgG.

A 46-year-old male patient was admitted to the emer-
gency department with shortness of breath, difficulties in
planning goal-oriented movements, and ataxia: he report-
ed a poor control of purposeful elementary movements,
such as moving a comb to the mouth or orienting the
remote control for television, associated with intention
tremor, truncal, and gait ataxia.

Ten days earlier, he had showed fever in the absence
of other symptoms while his mother and sister had pre-
sented with cough, hyposmia, and dysgeusia. No neuro-
logical diseases or other diseases were reported in the
past medical history of the patient with the exception of
mild arterial hypertension. No pharmacological treat-
ments were ongoing.

In the emergency department, the patient underwent brain
and chest computed tomography: the first did not reveal any
pathological findings while the latter showed signs of bilateral
interstitial pneumonia (Fig. 1). At admission, vital signs were
normal. Blood gas analysis showed low partial pressure of
oxygen (75.3 mmHg): the patient started to be managed with
oxygen therapy without the need of a ventilatory support.

At the neurological examination, cognitive functions were
preserved. No sensory and motor deficits were detected. Deep
tendon reflexes in the upper and in the lower limbs were in-
creased with the plantar responses being flexor bilaterally.
Cranial nerves were intact. Dysmetria was detected on
finger-to-nose and heel-to-shin tests. Static and dynamic bal-
ance was significantly impaired, leading to relevant difficul-
ties in mobility. Mild eye nystagmus on horizontal gaze and
dysarthria were also detected, together with brief sustained
muscle contractions and intention tremor.

Neurological conditions progressively worsened: the pos-
tural and action tremor gradually increased thus affecting fine-
motor movements and resulting in impaired handwriting and
disability in daily life activities. Pharmacological management
of tremor was almost ineffective.

The patient had two consecutive negative reverse-tran-
scriptase–polymerase-chain-reaction (RT-PCR) findings on
the nose and throat swabs. IgM and IgG antibodies were re-
peatedly analyzed and the patient resulted IgM-negative and
IgG-positive. The patient’s blood tests showed increased in-
flammatory markers while autoantibodies and neoplastic
markers were absent (Table 1). Cerebrospinal fluid analyses
revealed the presence of oligoclonal bands with a mirror pat-
tern but no signs of infection, autoantibodies, or anti-neural
antibodies (Table 1). The patient’s brain MRI showed a mild
leptomeningeal enhancement and EEG were normal.

The patient was treated with oral steroids, antibiotics, and
low-molecular-weight heparins for 15 days with full recovery
from respiratory symptoms. Rehabilitation was needed for
neurological symptoms, which significantly improved in 1
month.

Many neurological manifestations have been de-
scribed in association to COVID-19 infection: these
manifestations include seizures, headache, stroke,
Guillain-Barré, and Miller-Fisher syndrome [1].
Encephalopathies, which are apparently linked to
COVID-19 infection, seem to share a coordination and
gait impairment, denoting a cerebellar syndrome. Poor
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coordination and ataxia have been extensively described
as rare and treatable post-infectious or para-infectious,
immune-mediated phenomena associated with COVID-
19 [2]. In some cases, opsoclonus and myoclonus have
also been described in association with ataxia, denoting
a specific condition named opsoclonus-myoclonus-ataxia
syndrome (OMAS): this is a rare disorder that is
thought to be immune-mediated, with primarily para-
neoplastic or para-infectious etiologies [2]. The pathoge-
netic mechanism leading to neurological syndromes fol-
lowing COVID-19 infection is still controversial. The
effects of a proinflammatory cytokine storm, as wellFig. 1 Thoracic CT scan of the patient

Table 1 Laboratory findings. Figures in bold indicate abnormally elevated values

Value Reference range

Blood
White-cell count (per mm3) 5840 4000–10,000
Differential count (per mm3)
Total neutrophils 3590 2000–6900
Total lymphocytes 1430 800–3400
Total monocytes 660 0–900
Platelet count (*1000 per mm3) 340 142–424
Hemoglobin (g/l) 15.5 13.0–17.0
Albumin (g/l)
Alanine aminotransferase (U/l) 38 0–25
Aspartate aminotransferase (U/l) 22 0–40
Lactate dehydrogenase (U/l) 274 125–220
Creatinine (μmol/l) 0.75 0.60–1.20
Creatine kinase MB (U/l) 0.5 < 5.0
EGFR (ml/min/1.73 m2) 110 > 60
High-sensitivity cardiac troponin I (pg/ml) 0.8 0–34.2
Prothrombin time (s) 14.5
Activated partial-thromboplastin time (s) 33 25–35
Fibrinogen (g/l) 533 200–450
d-dimer (mg/l) 0.63 0–0.50
Serum ferritin (μg/l) 596.6 20–280
Procalcitonin (ng/ml) < 0.020 < 0.5
C-reactive protein (mg/dl) 0.96 < 0.50
Anti-nuclear antibodies (ANA) Absent
Anti-double stranded DNA IgG (IU/ml) 0 < 30
Anti-Sm antibodies (units/ml) 0 0–10
Anti-RNP antibodies (units/ml) 0.2 0–10
Anti-Jo1 antibodies (units/ml) 0 0–10
Anti-SCL70 antibodies (units/ml) 0 0–10
Anti-SS-A antibodies (units/ml) 0 0–10
Anti-SS-B antibodies (units/ml) 0 0–10
Anti-stomach antibodies (APCA) Present
Anti-cardiolipin IgG (mg/ml) 3.8 0–10
Anti-cardiolipin IgM (mg/ml) 2.1 0–10
Anti-myeloperoxidase (pANCA) (units/ml) 0 < 20
Anti-proteinase3 (cANCA) (units/ml) 0 < 20
Anti-citrullinated cyclic peptide antibodies (units/ml) 1.6 < 5
Anti-phospholipid IgG (units/ml) 2.9 < 10
Anti-phospholipid IgM (units/ml) 3.5 < 10
Total IgE (units/ml) 141 < 25
HCV (signal/cutoff) 0.13 < 1
Anti-HBc antibodies (signal/cutoff) 0.12 < 1
HBe antigen (signal/cutoff) 0.44 < 1
HBsAg (index) Negative
HBsAb (units/l) 0 < 10
Anti-COVID-19 antibodies
IgG +++
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as the secondary damage favored by immune-mediated
inflammatory mechanisms, may be involved: the latter
are more likely to play a pivotal role in causing neuro-
logical dysfunctions when symptoms are delayed with
respect to the onset of infection [3]. In our patient, the
nose and throat specimens tested negative by rRT-PCR
for 2019-nCoV, whereas the serum was tested positive
for progressively increasing IgG levels, which usually
start to be detected within 19 days after symptom onset
[4]. All other possible causes explaining the observed
neurological syndrome were excluded. Moreover, the
recognition of intrathecal and mirrored oligoclonal
bands suggests an inflammatory central nervous system
disorder.

We have to avoid falling into the logical fallacy post
hoc, ergo propter hoc, as the appearance of neurological
manifestations after the infection does not unequivocally

imply a causal relationship between the two conditions.
Nevertheless our report endorses the usefulness of sero-
logical testing for the identification of neurological pa-
tients whose spectrum of symptoms may be suggestive
of para-infectious encephalopathy in the COVID era.
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Table 1 (continued)

Value Reference range

IgM -
Oligoclonal bands Positive -
Anti-NMDA receptor Negative
C3 complement fraction (mg/dl) 195 90–180
C4 complement fraction (mg/dl) 43 10–40
Circulating immune complexes (μg/ml) 10 < 18
Rheumatoid factor (IU/ml) < 14 0–14
IgA immunoglobulins 213 70–400
IgG immunoglobulins 1086 700–1600
IgM immunoglobulins 211 40–230
Cerebrospinal fluid
Glucose (mg/dl) 65 40–75
Lactate (mg/dl) 13.9 10–22
Protein (mg/dl) 22.1 15–45
Albumin (mg/dl) 12.1 0–35
IgG (mg/dl) 1.46 0–4
Oligoclonal bands Positive
White blood cells (no.) 0 0–5
Red blood cells (no.) 0 0
Anti-ECHO antibodies (titer) < 1/4 < 1/4
Anti-Coxsackie A antibodies (titer) < 1/4 < 1/4
Anti-Coxsackie B antibodies (titer) < 1/4 < 1/4
Anti-Borrelia IgG (UA) 5.9 < 10
Anti-Borrelia IgM (index) 0.8 < 0.9
Anti-adenovirus IgG (ratio) 2.0 < 1.1
Anti-adenovirus IgM (ratio) 0.4 < 1.1
Cytomegalovirus DNA (quantitative) Negative
Epstein-Barr DNA (quantitative) Negative
Herpes virus DNA 1 (quantitative) Negative
Herpes virus DNA 6 (quantitative) Negative
Varicella-zoster virus DNA (quantitative) Negative
Anti-amphiphysin antibodies Absent
Anti-CV2.1 antibodies Absent
Anti-PNMA2 (Ma2/Ta) antibodies Absent
Anti-Ri antibodies Absent
Anti-Yo antibodies Absent
Anti-Hu antibodies Absent
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