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Dear Editor,

We read the report by Ram et al.[1] with great interest. Ram et al.[1] 
reported on the co‑occurrence of COVID‑19 and malaria and 
concluded that “Every suspected case of COVID encephalitis has 
to be investigated for all possible causes …….” In the present 
report, it is likely that there is a problem in the first complete 
blood count examination. In laboratory medicine, a blood smear 
examination should be routinely done, and it is usually neglected 
when an automated hematology analyzer is widely used. Because 
the incubation period for COVID‑19 (14 days) and cerebral 
malaria (12 days) can overlap, it is no doubt that there might be 
a co‑infection and a disease might be underdiagnosed.[2] Also, 
it is possible that malaria might be a recurrence, not a newly 
acquired infection, and co‑manifest with COVID‑19.[3] When 
hydroxychloroquine is used for the management of COVID‑19, 
it might also manage malaria co‑infection in some cases and 
co‑infection might be finally underdiagnosed.
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Acute Hemorrhagic Necrotizing Encephalopathy in Patients with 
COVID-19

To the Editor,

There has been an unprecedented rise in Coronavirus disease 
2019 (COVID‑19) caused by severe acute respiratory syndrome 
coronavirus 2 (SARS‑CoV‑2). While the predominant features 
of the disease are fever, cough, shortness of breath, and 
eventually respiratory failure, multiorgan system involvement 
is not an uncommon feature of the disease. A multitude 
of neurological manifestations including ischemic stroke, 
intracranial hemorrhages, and central nervous system (CNS) 
vasculitis have been reported.[1]

A 10‑year‑old boy presented with a 5‑day history of declining 
sensorium and fever. The patient was a diagnosed case 
of COVID‑19 by detection of SARS‑CoV‑2 viral nucleic 
acid in a nasopharyngeal swab specimen using real‑time 
reverse‑transcription polymerase chain reaction assay 
(RT‑PCR) 20 days back. The respiratory symptoms at the time 
of neurological deterioration were minimal. Chest radiograph 
and computed tomography of thorax revealed features of 
resolving pneumonia. The lumbar puncture was limited 
due to the traumatic tap. Coagulation profile was abnormal 
with a platelet count of 48. 48 thousand/mm3, prothrombin 
time 39.9 s (reference 13.5 s), and International Normalized 

Ratio 3.09 (normal range: 0.90–1.10). Laboratory analysis 
reveals raised serum ferritin (329 ng/mL, normal range: 
7.0–140.0 ng/mL) and C‑reactive protein levels (94 mg/L, 
normal range <6 mg/L). Interleukin‑6 levels were within 
normal limits. D‑dimer levels were also raised (1.4 µg/mL, 
normal range <0.50 µg/mL). Contrast‑enhanced magnetic 
resonance imaging (MRI) of the Brain revealed hypointense 
signal in bilateral thalami, midbrain, pons, and left superior 
cerebellar peduncle on T1 and T2 weighted images with 
T2 hypointense rim [Figure 1]. No diffusion restriction or 
contrast enhancement was seen [Figure 2]. Multiple other 
small similar lesions were seen in bilateral cerebral and 
cerebellar hemispheres. There were susceptibility changes 
within these areas signifying hemorrhage. MR angiography 
revealed the irregular outline of the cavernous segment of 
bilateral internal cerebral and left middle cerebral arteries. MR 
venography was normal. On day two of admission, the patient 
developed hypotension with respiratory distress. Inotropes 
were started and the patient was kept on mechanical ventilation. 
Unfortunately, the patient did not survive.

Acute hemorrhagic necrotizing encephalopathy (AHNE) is a 
rare entity, reported in cases of viral infections, particularly 
influenza. The first case of COVID‑19 associated AHNE was 
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reported by Poyiadji et al.[2] in a 58‑year‑old female patient. 
Subsequently, similar cases were reported from various parts 
of the world with more emphasis on clinical features and 
pathophysiological mechanisms of neurological affliction.[3,4] 
The first case of COVID‑19 related AHNE in India was 
reported in a 35‑year‑old male patient by Kumar et al.[5] 
Presenting features can range from headache, meningism, 
altered sensorium to coma, and persisting/progressive 
encephalopathy. There are various proposed mechanisms 
of neurological involvement in COVID‑19. There is 
evidence of direct entry of the virus through the ACE‑2 
receptor, either through the blood‑brain barrier or neuronal 
transport.[6,7] Indirect mechanisms like hypercoagulable state 
from systemic inflammation, intra‑cranial cytokine storm, 
post‑infection immune‑mediated responses, endothelial damage 
due to direct viral invasion resulting in microangiopathy are 
also hypothesized.[8,9] Of most notable interest is the hypothesis 
of intracranial cytokine storm which results in the breakdown 
of the blood‑brain barrier without any evidence of direct 
viral invasion or postinfective demyelination. The opening 
CSF pressure and protein may be elevated. Most of the cases 
reported negative SARS‑CoV‑2 PCR of the CSF samples. 
The most characteristic imaging findings include symmetric, 
multifocal T2/FLAIR hyperintense in cerebral white matter, 
brain stem, and cerebellum with areas of hemorrhage within. 
In most of the cases, there is bilateral thalamic involvement,[10] 
as in typical cases of AHNE. Contrast‑enhanced images 
may show a ring of enhancement. Although outcome data 
are limited, early detection and prompt treatment may 
useful. High‑dose corticosteroids, immune‑modulators, and 
plasmapheresis are available treatment options and can lead 
to recovery in the early stages.

To conclude, AHNE should be considered in COVID‑19 patients 
with severe encephalopathy. Awareness about this entity will 
lead to a better understanding of the pathophysiological 
mechanism, associations, and risk factors resulting in better 
patient care.
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Figure 1: Axial T2 (a), T1 (b) weighted MRI images of the brain show 
hypointense area involving bilateral thalami with a hyperintense rim on 
T2 weighted images. Axial FLAIR image (c) shows a hypointense area 
in the midbrain with a hyperintense rim. Few other similar characteristic 
lesions are seen in the right temporal and occipital lobe
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Figure 2: Susceptibility weighted images (a, b) show hypointense signals 
in bilateral thalami and bilateral cerebral parenchyma suggestive of 
hemorrhagic areas. No restriction on the diffusion-weighted image (c) or 
contrast enhancement is seen on post-contrast T1 weighted image (d)
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Dear Editor,

Mercury toxicity‑induced neuromyotonia is reported in 
India following the rampant use of indigenous medicines 
for neurological illnesses. Mercury poisoning is associated 
with CASPR2 antibody‑positive neuromyotonia, myokymia, 
sensory and autonomic dysfunction. This case illustrates 
the importance of suspecting and diagnosing mercury 
intoxication in cases of peripheral nerve hyperexcitability with 
life‑threatening complications.

A 40‑year‑old man, nonsmoker presented with tremulousness 
and shaking of legs two weeks after taking an over‑the‑counter 
health care product from indigenous medicine. A week later, 
there was burning, tingling, and weakness of both legs 
causing him to walk with his knees flexed. There were 
mood swings, irritability, and depression. He had symptoms 
of autonomic dysfunction with constipation, profuse 
sweating, palpitation, urinary urgency, and restlessness. As 
time progressed, he experienced intractable, excruciating, 
unbearable pain, stiffness of legs, cramps, and writhing 
movements of leg muscles. His sleep was interrupted by 
painful cramps of the body and legs, frequent awakenings, 
night sweats, and urinary symptoms. Clinical examination 
revealed a middle‑aged man who had constant involuntary 
movements of the muscles of the thighs and calves causing 
him much discomfort. His skin was cold and clammy with 
a maculopapular erythematous and blanching rash on the 
chest. There was an erythematous scaling rash over both 
hands [Figure 1a]. He was apathetic, irritable, and depressed 
but he was oriented to time, place, and person. Cranial 
nerves and cerebellar system examination were normal. 
There was no focal wasting and tone was normal in all four 
limbs. There were constant twitching and fasciculations over 
the arms, thighs, and calves of both legs [Video 1]. Primary 
sensory modalities, posterior column sensation, and joint 
position sense were normal. Deep tendon reflexes were brisk 
and planters were flexor. There was no peripheral nerve 
thickening or neurocutaneous markers. Routine blood and 
urine examination were normal except for low serum sodium 
levels which were corrected. FT3, FT4, Thyroid‑stimulating 
hormone, and thyroid antibody levels were normal. CSF was 
clear, cells 20 [100% lymphocytes], protein 46.80 mg/dl 
[normal 20 – 40 mg/dl], sugar 58.00 mg/dl [corresponding 
blood sugar was 110 mg/dl]. Blood and urine mercury levels 

were 40.94 µg/l [normal <10 µg/l]. Paraneoplastic screen and 
serology for herpes virus, cytomegalovirus, Lyme disease 
were negative. Motor and Sensory nerve conduction study 
were normal.

EMG was characterized by continuous spontaneous 
muscle fiber activity with doublets [Figure 1b] and a high 
irregular intra‑burst frequency and large burst duration. 
[Figures 1c and 1d]. FDG PET – CT of the brain was 
normal. The patient had elevated CASPR2 antibody levels 
[VGKC type] in serum and cerebrospinal fluid. Based on 
the history, clinical characteristics, EMG findings, positive 
CASPR2 antibody levels, elevated serum, and urinary mercury 
levels, a diagnosis of neuromyotonia triggered by indigenous 
drug intake was made. The medication was discontinued, 
six plasma exchanges were given followed by intravenous 
immunoglobulin, oxcarbazepine, and phenytoin. He responded 
to treatment and was discharged a month later.

Morvan’s Syndrome, described in 1980, consists of a 
constellation of symptoms characterized by a sleep disorder, 
delirium, continuous muscle fiber activity, and autonomic 
dysfunction.[1,2] Antibodies against contactin‑associated protein 

Neuromyotonia: A Sequel to Indigenous Medication

 Figure 1: (a) Maculo‑papular erythematous and blanching rash 
on the chest. Erythematous scaling rash over both hands. (b) 
EMG: Continuous spontaneous muscle fiber activity with 
doublets. (c) EMG: Neuromyotonia with high irregular 
intra‑burst frequency and large burst duration. (d) EMG: 
Neuromyotonia with a large burst duration
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