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Several peculiar symptoms and subpopulation mortal-
ity rates have been documented in COVID-19 patients
and in patients manifesting the post-infection symptoms
now called Long COVID-19 (Carvalho-Schneider et al.
2020; Yelin et al. 2020; Mendelson et al. 2020; Nemani
et al. 2021; Kozloff et al. 2020; Zheng et al. 2020a, b).
As an example, in a study of 293 reverse transcriptase-
PCR test confirmed COVID-19 hospital inpatients and
outpatients in Tours, France, even after excluding 64 criti-
cal disease ICU patients and 36 residents transferred to a
nursing home or long-term care facility, there were still
19 deaths (Carvalho-Schneider et al. 2020). In a follow-
up study of 130 recovered non-critical COVID-19 patients
at the same hospital, over 22% of the patients on day 60
after symptom onset reported the unusual symptoms of
anosmia (impaired smell) and ageusia (impaired taste), and
over 7% still reported the symptoms of dyspnoea (short-
ness of breath) (Carvalho-Schneider et al. (2020). Over
33% of these recovered COVID-19 patients reported that
they felt as bad on day 60 after symptom onset as they
felt during their acute disease phase (Carvalho-Schneider
et al. 2020). One explanatory hypothesis would be that for
some individuals these peculiar symptoms and subpopula-
tion mortality rates are the consequence of SARS-CoV-2
virus infections working in bidirectional synergy with
one or more existing latent pathogen infections, by means
of induced mutually beneficial immune cell dysfunctions,
including T cell exhaustion (Zheng et al. 2020a, b; Varikuti
et al. 2018; Xiao et al. 2018). Based on medical obser-
vations, the most plausible participating latent pathogen
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infection is the wide-spread protozoan parasite Toxoplasma
gondii (Varikuti et al. 2018; Xiao et al. 2018).

Protozoan parasites, including Toxoplasma gondii, cause
intracellular infections in a large percentage of the global
human population (Varikuti et al. 2018; Xiao et al. 2018). T.
gondii has three life cycles, including tachyzoites that cause
acute infection, bradyzoite tissue cysts that maintain a latent
infection, and sporozoites that infect new hosts by food or
water (Xiao et al. 2018). Other than by occasional T. gondii
transmissions by organ or tissue transplant procedures, a
new host is usually infected after ingestion of sporozoites
allowing activated protozoa to penetrate the gut epithelium
and reach the host’s bloodstream (Xiao et al. 2018).

Protozoan parasites, including 7. gondii, can latently
infect the brain and central nervous system (CNS), leav-
ing tissue cysts in hosts and immune system dysfunctions
(Xiao et al. 2018). T. gondii has been extensively linked to
numerous mental illnesses, including recent onset psychi-
atric illnesses, such as schizophrenia, in some individuals
(Xiao et al. 2018).

T. gondii bradyzoites have been detected in muscles, brain
neurons, and the CNS including the retina of the eye (Xiao
et al. 2018). Humans with brain infections by 7. gondii pre-
sent a neuroinflammation of the brain, activated microglia
and astrocytes in the brain, and complement factor C1q near
the cysts (Xiao et al. 2018). Furthermore, it has been shown
that T. gondii cysts in the brain induce major disruptions in
the levels of glutamate, gamma-aminobutyric acid, dopa-
mine and other neurotransmitters (Xiao et al. 2018). It has
been asserted that such neurotransmitter disruptions also
induce schizophrenia, particularly in cases of recent onset
of schizophrenia (Xiao et al. 2018). In fact, a statistically sig-
nificant link between schizophrenia and a higher mortality
rate from SARS-CoV-2 has been reported, with a mortality
odds ratio of 2.67 compared to reference patients (Nemani
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et al. 2021). This could result from even a small percentage
of such patients having schizophrenia caused by 7. gondii
cysts .

Infected hosts have also demonstrated CD8 T cell exhaus-
tion, which is believed to ultimately induce 7. gondii reacti-
vations and localized inflammations (Xiao et al. 2018). It is
particularly noteworthy that T cell exhaustion, such as CD8
T cell exhaustion, and a reduced host antiviral response have
also been seen in COVID-19 patients who exhibit worse
infections and worse outcomes (Zheng et al. 2020a, b).

An Explanation for Higher COVID-19
Mortality in Other Categories

COVID-19 has several distinctive and peculiar hospitalization
and mortality characteristics (Gottlieb et al. 2020; Harrison
et al. 2020; Hamer et al. 2020). In a large studies of 31,461
adults in the U.S., and 334,329 patients in the U.K., COVID-
19 patients had increasing hospitalization rates for increas-
ingly older adults (adjusted odds ratios of .92 for 0-18 year
age group, 1.0 for 19-44, 1.67 for 45-54, 1.99 for 55-64, 4.55
for 65-74, and 7.32 for adults over 75), a progressively higher
mortality rate for older adults (adjusted odds ratio ranging
from 1.06 to 1.08 per extra year of age), a higher mortality rate
of males compared to females (adjusted odds ratio ranging
from 1.6 to 1.75 compared to females), and a higher mortal-
ity rate for patients reaching body mass indexes of 30 to 35
(adjusted odds ratio ranging from 1.2 to 1.37) (Gottlieb et al.
2020; Harrison et al. 2020; Hamer et al. 2020).

There are significant observational similarities between the
mortality rates of the preceding categories and their latent
pathogen infection rates with protozoan parasites like 7. gondii
(Harrison et al. 2020; Hamer et al. 2020; Wilking et al.
2016). In Germany in 2016, the seroprevalence of IgG anti-
bodies to T. gondii in 6,663 adults ranging in age 18 to 79
progressively increased from 20% in the 18 to 29 age group
to 77% in the 70 to 79 age group, where males had higher
infection rates than females (an odds ratio of 1.8 for males),
and higher infection rates for adults with body mass indexes
over 30 (with an odds ratio of 1.3) (Wilking et al. 2016). If
T. gondii infection rates are approximately equivalent among
relatively high income countries (e.g., the U.S., the U.K. and
Germany), the close matches between increased COVID-19
mortality rates and 7. gondii infection rates in the same cor-
responding subpopulations could be logically explained by the
involvement of a mutually beneficial immune system dysfunc-
tion, such as CD8 T cell exhaustion, assisting both COVID-19
and T. gondii infections. This synergy could explain a
large number of the peculiar aspects of COVID-19. But this
synergy could also explain many aspects of Long COVID-19.
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An Explanation for Long COVID-19

Latent infections, including T. gondii infections, can
explain the increased mortality rates for several catego-
ries of COVID-19 patients. Such latent infections can
also explain why several patients suffer severe COVID-19
symptoms, and explain why several patients suffer "Long
COVID-19" (Carvalho-Schneider et al. 2020; Yelin et al.
2020; Mendelson et al. 2020). A large fraction of patients,
after their COVID-19 viral infections, suffer several neu-
rological and psychological symptoms of Long COVID-19
for several months, including: fatigue, dyspnoea (labored
breathing/shortness of breath), anosmia (impaired sense
of smell), dysgeusia (impaired sense of taste), chest pain,
joint pain, hair loss, memory and attention deficits, anxi-
ety, depression, and sleep disorders, (Carvalho-Schneider
et al. 2020; Yelin et al. 2020; Mendelson et al. 2020).

It is significant that virtually all of the diverse and dis-
tinctive symptoms of Long COVID-19 can be explained as
symptoms of toxoplasmosis in patients having activated or
reactivated T. gondii (Vidal 2019). Toxoplasmosis patients
suffer a wide variety of symptoms, including dyspnoea,
fevers, seizures, headaches, changes in vision, altered
mental status, focal neurological deficits, mental confu-
sion, cognitive dysfunction, ataxia, behavioral or psycho-
motor changes, involuntary movements, pneumonia, and
a spectrum of cranial nerve palsies (Vidal 2019).

Several distinctive Long COVID-19 symptoms can
be matched if toxoplasmosis induced cranial nerve pal-
sies affect the functions of the 12 cranial nerves, creating
symptoms including anosmia from a palsy of the olfactory
nerve (I), vertigo (dizziness), tinnitus and otalgia (ear-
ache) from a palsy of the vestibulocochlear nerve (VIII),
and dysgeusia from palsies of the facial nerve (VII), glos-
sopharyngeal nerve (IX), and vagus nerve (X) (Khaku
et al. 2017).

Table 1 lists the symptoms of toxoplasmosis versus the
symptoms of COVID-19 and/or Long COVID-19. Toxo-
plasmosis symptoms can match several symptoms exhib-
ited in COVID-19 and/or Long COVID-19 patients.

In summary, protozoan parasite brain infections by T.
gondii have been observed to cause neuroinflammations,
neurotransmitter disruptions, and immune dysfunctions,
such as CD8 T cell exhaustion. Such infections have been
linked to some cases of schizophrenia. Observations of an
increased SARS-CoV-2 mortality in schizophrenia patients
can be explained by some schizophrenia patients exhibit-
ing T. gondii brain infections that induce neuroinflamma-
tion and T cell exhaustion, such as CD8 T cell exhaustion,
that assist the SARS-CoV-2 virus. Furthermore, the very
close matches between COVID-19 mortality rates and T.
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Table1 The Symptoms of Symptom Toxoplasmosis COVID-19 Comment

Toxoplasmosis Versus the

Symptoms of COVID-19 and/or Fatigue Documented Documented Definitely seen in both

%8;%53:;?&2&?2{2?;8250; Dyspnoea/Labored breathing Documented Documented Definitely seen in both

Yelin et al. 2020; Mendelson Fever Documented Documented Definitely seen in both

et al. 2020; Wilking et al. 2016; Altered Mental Status® Documented Documented Definitely seen in both

Vidal 2019; Khaku et al. 2017) Mental Confusion® Documented Documented Definitely seen in both
Cognitive Dysfunction® Documented Documented Definitely seen in both
Behavioral Changes® Documented Documented Definitely seen in both
Neurological Deficits Documented Documented Definitely seen in both
Ataxia/Incoordination* Documented Documented Definitely seen in both
Involuntary Movements* Documented Documented Definitely seen in both
Anosmia/Impaired smell Possible Documented T. gondii C.N. palsy induced
Dysgeusia/Impaired taste Possible Documented T. gondii C.N. palsy induced
Chest Pain Possible Documented T. gondii nerve palsy induced
Arthralgia/Joint pain Possible Documented T. gondii nerve palsy induced
Myalgia/Muscle pain Possible Documented T. gondii nerve palsy induced
Hair Loss Possible Documented Resultant stress could do this
Anxiety Possible Documented Resultant stress could do this
Depression Possible Documented Resultant stress could do this
Seizures Documented Possible Seen in COVID-19
Headaches Documented Possible Seen in COVID-19
Vision Changes Documented Possible Seen in COVID-19
Pneumonia Documented Documented Seen in COVID-19

C. N. palsy means cranial nerve palsy

*Ataxia (Incoordination or lack of coordination) and Involuntary Movements are broad symptoms and may

be documented with overlaps

#Altered Mental Status, Mental Confusion, Cognitive Dysfunction, and Behavioral Changes are broad
symptoms and may be documented with overlaps

gondii infection rates in several of the same correspond-
ing subpopulation categories imply that latent 7. gondii
infections can explain several unusual mortality aspects of
COVID-19. Finally, the partial or full reactivation of latent
T. gondii infections can explain why many individuals
exhibit a very diverse set of symptoms of Long COVID-
19 well after the end of their SARS-CoV-2 infections.
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