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SUMMARY
A 33-year-old man with paranoid schizophrenia and 
a ventriculoperitoneal (VP) shunt was sent to our 
institution from an inpatient psychiatric facility due to 
concerns for the 2019 novel coronavirus (COVID-19). Per 
the facility, the patient had a fever and non-productive 
cough. On admission, the patient was afebrile and 
lacked subjective symptoms. A RNA reverse transcriptase 
PCR (RNA RT-PCR) test for COVID-19 was positive. 
A chest X-ray contained a small patchy opacity in the 
right middle lobe and another in the retrocardiac region 
concerning for pneumonia. Inflammatory markers 
were mildly elevated. He remained COVID-19 positive 
and asymptomatic for 36 days. This case details one 
asymptomatic carrier’s course with persistently positive 
COVID-19 nasopharyngeal swabs. It demonstrates 
that a VP shunt could be a possible predisposition for 
prolonged viral shedding.

BACKGROUND
In December 2019, a novel virus, COVID-19, was 
identified in Wuhan, China. Its origin has since 
been linked to a large seafood market involved in 
the illegal selling of live animals.1 2 The virus has 
since rapidly spread throughout the world, and 
was declared a global pandemic by the WHO 
on 11 March 2020.3 As of 21 June 2020 there 
are 8 708 008 total confirmed cases and 461 715 
confirmed deaths globally.4 However, the actual 
number of cases is believed to significantly exceed 
reported cases due to undiagnosed asymptomatic 
carriers. These asymptomatic carriers as well as 
pre-symptomatic individuals are essential to the 
virus’ rapid spread with estimated infection rates of 
34% and 40% according to the Centre of Disease 
Control.5 However, much is still unknown about 
the intricate interplay between transmission, viral 
RNA shedding patterns, viral loads, infectivity 
and individual predispositions to prolong viral 
shedding.

CASE PRESENTATION
A 33-year-old man with paranoid schizophrenia 
and a ventriculoperitoneal (VP) shunt was sent to 
our institution from an inpatient psychiatric facility 
due to concerns for the COVID-19. Per the facility, 
the patient had a fever and non-productive cough; 
however, no records accompanied the patient on 
arrival to our emergency department. On admission, 

the patient was afebrile, non-tachycardic, respira-
tory rate was within normal limits and his oxygen 
saturation was 100% on room air. The remaining 
physical examination was unremarkable except for 
his psychiatric examination, which showed inter-
mittent response to internal stimuli.

Per hospital policy the following was obtained: 
nasopharyngeal swab for RNA RT-PCR for COVID-
19, creatine kinase (CPK), C reactive protein (CRP), 
lactate dehydrogenase (LDH), ferritin and a chest 
radiograph. CRP and CPK were mildly elevated at 
27.2 mg/L and 286 units/L, respectively. The LDH 
and ferritin were within normal limits at 221 units/L 
and 112.5 ng/mL, respectively. The chest radio-
graph demonstrated a small patchy opacity in the 
right middle lobe and another in the retrocardiac 
region concerning for pneumonia (figure  1). The 
following day, the patient’s RNA RT-PCR returned 
positive for COVID-19.

The patient was court-mandated to live in a 
long-term inpatient psychiatric facility due to poor 
insight into his paranoid schizophrenia. Conse-
quently, social work was involved in the patient’s 
case. At this point in the COVID-19 global crisis, 
no inpatient psychiatric facility in our system could 
accommodate a COVID-19 positive patient. As a 
result, the patient remained under the medicine 
service for a total of 36 days until two consecutive 
negative nasopharyngeal RNA RT-PCR tests were 
obtained. He was then discharged according to 
psychiatric recommendations.

TREATMENT
The patient was admitted under the medicine service 
to a COVID-positive unit requiring both airborne 
and contact precautions. At the time, there were 
two major treatment options for COVID-19: (1) 
hydroxychloroquine and (2) high-dose oral corti-
costeroids. Per hospital policy, if an individual had 
a positive nasopharyngeal swab and a positive chest 
radiograph, as our patient did, then they qualified 
for hydroxychloroquine therapy. Dosing was 400 mg 
two times the first day followed by 400 mg daily for 
4 days. As he was asymptomatic, he did not qualify 
for corticosteroid therapy; his oxygen saturation 
remained at 100% on room air; therefore, no supple-
mental oxygen was needed during hospitalisation.

OUTCOME AND FOLLOW-UP
The remainder of the patient’s clinical course 
was complicated by placement issues with the 
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community outreach for psychiatric emergencies. Once appro-
priate placement was found, the patient was discharged with 
follow-up appointments scheduled with his mental health 
professionals and primary care physician.

DISCUSSION
The novel coronavirus is an enveloped, single-stranded RNA 
virus that belongs to the Coronavirus family within the Betacoro-
navirus genus (β-CoV). It is the seventh virus of its family that 
has demonstrated the ability to infect humans.1–3 6 Rapid human-
to-human transmission occurs via respiratory droplets such as 
coughing and sneezing. Non-respiratory viral detection in the 
stool, blood and semen has also been observed, but transmission 
capability from these sites has not been established. Infectivity 
begins before the onset of symptoms with an estimated mean 
incubation period of 5 days and basic reproduction number 
(R0) of 2.5.5 7 This explains the well-known transmission of pre-
symptomatic and asymptomatic individuals and the exponential 
spread of infection.

The novel virus exhibits marked genetic structural similarity 
to members within its genus, notably Severe Acute Respiratory 
Syndrome-associated coronavirus (SARS-CoV). Despite vari-
ability among amino acid sequencing, the s-protein of the viruses 
maintain almost identical electrostatic properties allowing 
COVID-19 to use the same ACE2 receptor for viral entry as 
SARS-CoV.2 The ACE2 receptors are ubiquitous throughout 
the human body, but are concentrated in the respiratory system, 
gastrointestinal tract and systemic small vessels.8 9 These loca-
tions correlate with the well-established clinical symptomology 
of respiratory distress, diarrhoea, vasculitis and anosmia and 
dysgeusia. ACE2 receptors have also been found in the brain. 
β-CoVs, including SARS-CoV, have a well-documented propen-
sity for neuroinvasion; thus, it is reasonable to believe COVID-19 
shares this tendency.10 Ren et al also showed that the most 
common coronaviruses may well survive or persist on surfaces in 
vitro for up to 1 month.11 These surfaces include plastic, which 
is the material VP shunts are made out of. Therefore, one can 
postulate that COVID-19 may have neuroinvasive potential 
based on its affinity to the ACE2 receptor, and potentially could 
have prolonged viral survival on the plastic of a VP shunt in vivo. 
This pathophysiology may explain why our patient with a VP 

shunt had prolonged viral shedding thus illustrating a VP shunt 
as a possible predisposition for prolonged viral shedding and a 
potential viral niche for COVID-19.

The precise duration and relationships between transmission, 
viral shedding and infectivity are uncertain. The length of viral 
shedding is variable and may depend on disease severity. In a 
retrospective cohort analysis of 191 patients, viral shedding 
ranged from 8 to 37 days with a median duration of 20 days.12 
Another study of 96 patients revealed a median of 21 days in 
patients with severe disease compared with 14 days in those 
with mild disease.13 Additional factors associated with extended 
viral shedding include the male sex, delayed hospital treatment, 
mechanical ventilation and treatment with glucocorticoids.14 
The longest reported viral shedding is 60 days in a 47-year-old 
woman including her symptomatic course and ongoing 
recovery.15 To our knowledge, our case of viral shedding for 36 
days is the longest reported in a relatively young, asymptomatic 
patient or in a patient with a VP shunt demonstrating a VP shunt 
as a possible predisposition for prolonged viral shedding and 
possible asymptomatic infectivity. However, further studies and 
case reports are needed to draw this conclusion.

Learning points

►► A VP shunt may predispose individuals to prolonged viral 
shedding of the novel coronavirus.

►► Further insight into prolonged viral shedding is warranted to 
know whether this shedding leads to infectivity.

►► For persistently positive patients, consider all risk factors for 
prolonged infectivity.
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