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Abstract

Introduction: The SARS-CoV-2 virus has infected more than 63,000,000 people worldwide after emerging from Wuhan,

China in December 2019. This outbreak was declared a Public Health Emergency in January 2020, and a pandemic in March.

While rare, reinfection with the virus has been reported on multiple occasions.

Case Presentation: We present a case report of an individual with mannose binding lectin deficiency who tested positive

on two separate occasions, months apart, and did not develop IgG antibodies to SARS-CoV-2. This patient Is a 30- year-old

female healthcare worker with a past medical history of ITP, pancreatitis, GERD, anxiety and recurrent pneumonia. She

presented in March 2020 with fever, nasal congestion, and dry cough. She was diagnosed with COVID-19 in March 2020, via

PCR through employee health. She was treated with a course azithromycin and hydroxychloroquine. Symptoms resolved,

however in June 2020, SARS-CoV-2 IgG antibodies were negative. Seven months later in October, she once again developed

symptoms which were milder. She was found to have a decreased level of mannose binding lectin, normal immunoglobulin

levels, and normal streptococcus pneumonia IgG antibodies. On immune work-up after recovery, she was found to have a

decreased level of mannose binding lectin (<50 ng/mL), normal immunoglobulin levels, and protective Streptococcus pneu-

moniae IgG antibodies with appropriate vaccine response. Her SARS-CoV-2 IgG returned back as positive 8 weeks after her

second infection.

Discussion: This case illustrates that patients with mannose binding lectin deficiency may be at greater risk of re-infection

than the general population.

Keywords

immune deficiency, mannose-binding lectin, MBL deficiency, SARS-COV2, COVID-19

The SARS-CoV-2 is the virus that is responsible for
causing COVID-19 was declared a Public Health
Emergency in January 2020, and a pandemic in March
of 2020.1 While rare, reinfection with the virus has been
reported on multiple occasions.2 Mannose binding lectin
(MBL) is a component of innate immunity. Individuals
with mannose binding lectin deficiency have been shown
to be susceptible to severe respiratory infections especial-
ly in those with additional risk factors.3 Mannose bind-
ing lectin is indirectly associated with the adaptive
immune system and routine reasons for failure to sero-
convert. We present a case of an individual with man-
nose binding lectin deficiency who was infected with
SARS-CoV-2 twice and had delayed seroconversion.
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The patient is a 30-year-old female healthcare worker
with idiopathic thrombocytopenic purpura, pancreatitis,
reflux and recurrent pneumonia. Her home medications
included mirtazapine, quetiapine, dicycloverine, panto-
prazole, and pancreatic enzyme replacement. She pre-
sented in March 2020 with fever, fatigue, sore throat,
cervical lymphadenopathy, nasal congestion, chest tight-
ness and dry cough. She was diagnosed with COVID-19
by PCR and was treated with a course of azithromycin
and hydroxychloroquine. After full recovery, nasal PCR
swab was negative twice prior to returning to work. Her
SARS-CoV-2 IgG nucleocapsid protein (N-protein)
antibodies were negative 8 weeks after her initial infec-
tion. Six months later in October 2020, she once again
developed upper respiratory symptoms which included
headaches, fever, and sinus congestion. She again tested
positive for COVID-19 by PCR. The symptoms felt
milder with the second infection with less chest tightness.
On immune work-up after recovery, she was found to
have a decreased level of mannose binding lectin
(<50ng/mL), normal immunoglobulin levels, and pro-
tective Streptococcus pneumoniae IgG antibodies for 18
of the 23 serotypes with appropriate vaccine response.
Her SARS-CoV-2 IgG N- protein returned as positive
8 weeks after her second infection. With both infections,
hospitalization was never required, and her symptoms
remained mild overall.

Antibodies against COVID-19 are typically found in
most patients within 2 weeks of infection. However, it is
not known to what degree this provides immunity to
COVID-19.4 Some studies revealed severe cases of
COVID-19 tend to have a greater IgG response than
milder cases, and in some mild cases, the immune
system does not produce adequate IgG antibodies.5

Given the novelty of the virus and unclear long-term
immune response to the virus, it is difficult to know
for sure exactly how long these IgG antibodies last.
One study on health care workers in Germany found
that 22% percent of COVID-19 positive workers did
not develop IgG after an 8-12-week period.6 Findings
from a study in 2005 of SARS-CoV infection demon-
strated that MBL-deficient individuals are more suscep-
tible to SARS, however the paper did not comment on
recurrent coronavirus infection rates.7

MBL has been shown to cause microvascular injury
in COVID-19 viral infections. In a study of critically ill
COVID-19 patients, extensive deposits of the terminal
complement complex C5b-9 as well as C4d and MASP2
were found in the lungs on histology.8 These findings are
consistent with sustained systemic activation of the com-
plement pathway.8 Studies with influenza H1N1
revealed that MBL knockout mice developed mild dis-
ease as evidenced by lower cytokine and chemokine pro-
duction.9 This suggests that MBL could increase
inflammatory responses and worsen tissue damage.9

Perhaps in the case of our patient, her mannose-

binding lectin deficiency prevented her from developing

a severe case of COVID-19. Her failure to seroconvert

after her first infection may be indirectly related to her

MBL deficiency by means of her milder case.5 This how-

ever remains hypothetical.
Reported cases of COVID-19 reinfection have been

rare. A study from Hong Kong revealed that a patient

tested positive on two separate occasions months apart.

Genomic analysis was performed, and two different

strains of the virus were found. In this study, the indi-

viduals were asymptomatic during the recurrence despite

the different strains.10 This is in contrast to the individ-

ual in this case who did not seroconvert after the first

exposure to the virus has had two negative SARS-CoV-2

PCR test in the interim. She was symptomatic with both

infections. In a recent study from Denmark, it was found

that individuals ages 65 and over were more susceptible

to reinfection, in contrast to this case.11

This case presents details of a patient with mannose

binding lectin deficiency who developed reinfection with

COVID-19 after seroconversion failure with initial infec-

tion. To the best of our knowledge, this is the first report

regarding recurrent COVID-19 infection in a patient

mannose binding lectin deficiency and delayed serocon-

version. Additional studies would be required to deter-

mine if those with MBL deficiency are at greater risk of

reinfection than the general population or failure to

seroconvert.
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