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Abstract. Covid-19 or SARS-CoV-2, a new RNA vi-
rus with high infectivity, and seemingly low mutabil-
ity, which appeared in 2019 in the Wuhan province
of China, has created a pandemic with dire conse-
quences. At the end of May 2020, it became the first
cause of mortality. As no treatment or vaccine may
become available before many months, and because
occurrence of similar pandemics is only a matter of
time, arguments are presented here for testing the
effect of transfer factor (TF), an immunomodulator
devoid of toxicity, which has been extensively studied
in the past for the treatment and prevention of viral
infections.

Introduction

The first case of SARS-CoV-2 or Covid-19 infection,
a new coronavirus, was detected on December 27%
2019 in Wuhan of the Hubei province of China, and its
human-to-human transmission was suggested in Taiwan
on December 31%. On March 11" 2020, the World
Health Organisation (WHO) declared this viral infec-
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tion a global pandemic. Meanwhile, the virus has trav-
elled to Europe and to the USA.

The origin of the virus is a matter of debate. Probably
stemming from pangolins and bats in China’s wet mar-
kets, in 120 days since the first observations, it has
spread to every country. By the end of May 2020, the
pandemic would have officially caused nearly 84,000
infections and 5,000 deaths in China, from where it
would have disappeared within three months to reap-
pear in June 2020.

Worldwide, by the end of July 2020, there were near-
ly 13 million confirmed infections, a largely underesti-
mated number, as only a fraction of the population has
been tested — the number of asymptomatic carriers is
estimated to be five times higher than it has been pre-
dicted — and over 600,000 deaths. According to the CDC
(Centers for Disease Control and Prevention in the USA)
estimates, asymptomatic infections represent 40 % of
the total number.

The infection by Covid-19 produces three main
symptoms: fever, cough, and shortness of breath, similar
to those seen in the severe acute respiratory syndrome
(SARS) virus infections. However, certain older adults,
the age group most at risk of severe complications and
death, may show none of these symptoms, but some-
times they seem not acting as usual, sleep more, stop
speaking, eating, feel dizzy, and even collapse.

Half of the infected patients, including those with a
favourable outcome, present seemingly pathognomonic
neurological disorders, viz. anosmia, ageusia or dysgeu-
sia, whereas hospitalized older patients often develop a
systemic hyperinflammatory syndrome, with increased
levels of circulating cytokines, atypical acute respirato-
ry distress syndrome, with loss of neurological control
of lung perfusion regulation, and hypoxic vasoconstric-
tion.

Cardiomyopathies and lung lesions are also observed
in asymptomatic patients, whereas cases of Kawasaki’s
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disease have been described in children (Gattinoni et al.,
2020; Harahsheh et al., 2020; Lauer et al., 2020; Meng
et al., 2020; Zheng et al., 2020). Moreover, certain pa-
tients, months after having recovered from the infection,
present symptoms reminiscent of those of the chronic
fatigue syndrome (CFS), whose aetiopathology is not
totally understood, although certain herpes viruses, viz.
HHV-6, seem to play an important role (Buchwald et al.
1990, 1992; Afari and Buchwald, 2003; Rasa et al. 2018;
Schreiner et al., 2020). Such manifestations seem to oc-
cur even in asymptomatic infected individuals.

This semiological and pathological polymorphism
should be considered in the attempts to understand the
physiopathology of the disease. Systematic serological
tests that include everybody are needed to determine,
inter alia, the precise percentage of asymptomatic pa-
tients and confirm that they are protected from future
symptomatic novel infections by the same virus. They
should also contribute to determination of the duration
of such protection, as well as the role that is played by
cell-mediated immunity (CMI).

In the recent past, life-threatening viruses, e.g.,
SARS-CoV-1, EBOLA, MERS-CoV have appeared, and
new viruses will continue to emerge in the future, with
often unpredictable and unique behaviour. For instance,
SARS, a coronavirus with low risk of transmission, gen-
erating a severe illness, has apparently disappeared,
whereas new cases of MERS-CoV are periodically diag-
nosed.

However, despite attempts to extrapolate from the
past, the existence of many unknown variables is mak-
ing the end of the present pandemic uncertain. Many
hope that it will spontaneously fade away, as it has been
the case for HIN1, H5N1, and SARS-CoV-1 viruses.
Alternatively, it may become endemic, producing flu-
like, low mortality, seasonally recurring outbreaks.

Conventional strategies to contain viral pandemics
consist in testing, to evaluate the number of infected in-
dividuals, and preferably isolating them; in using antivi-
ral drugs for treating symptomatic patients, and vac-
cines for protecting naive populations. Testing, to be
meaningful, should be virus-specific, being able to make
the difference between Covid-19 and other coronavi-
ruses, and to be effective, vaccines should provide long-
term protection: a short-lived immunity offers a mis-
leading feeling of security.

So far, the search for effective antiviral drugs has not
produced satisfactory results, whereas the hunt for an
efficacious vaccine, with as many as 133 candidates in
the pipeline, 123 in preclinical, 10 in clinical evaluation,
and logistical problems ahead, is several months away
from reaching its goal, despite daily announcements of
imminent breakthroughs boosting the stock market val-
ue of the manufacturing companies.

It is worth considering here that the always possible
mutations of Covid-19 may render newly developed
vaccines at best partially ineffective. Also, if the epi-
demic were to disappear before new vaccines became
profitable for the manufacturers and their shareholders,

future stock market gambling to fight new epidemics
may be discouraged.

Be that as it may, as long as an effective vaccine is not
available, the world will be exposed to successive out-
breaks of Covid-19; its fading out by protective ‘herd
immunity’ requires acquisition of immunity by 70 % of
the population, far from the 25 % observed today in the
worst infected areas.

Thus, even if the rate of new infections may periodi-
cally seem declining in various areas, as long as the vi-
rus continues to circulate and a vaccine is not available
to be used worldwide, the present pandemic may persist,
with possible successive waves or ripples of new infec-
tions occurring episodically, as in the case of the sea-
sonal flu and as it has been observed in the USA.

During the 2005 avian flu epidemic, we were sug-
gesting adapting transfer factor (TF) to be used against
the H5N1 virus and further studying its possible use for
other emerging viruses (Pizza et al., 2006). Today, there
is urgent need to contain the COVID-19 pandemic, which
has created a medical emergency that may end in social
disaster. Studying the use of TF is thus warranted, as it
may provide an easy solution to the present crisis.

Transfer Factor

Transfer factor (TF), an immunomodulator capable of
transferring antigen-specific information to T lympho-
cytes, was described over halfa century ago by Lawrence
(1955). He showed that CMI could be transmitted by
acellular extracts of lymphocytes from immune donors
to naive recipients, reminding the passive transfer of hu-
moral immunity by the antibodies present in the plasma
of immune patients, except that in the case of TF the
transfer triggers an active cellular immune response by
recruiting naive T lymphocytes. He assumed that a low
molecular weight (< 12,000 > 3500 Da), dialysable moi-
ety, which he named Transfer Factor, was responsible
for this adoptive CMI transfer.

In the last 65 years, TF was used in numerous clinical
trials (Viza et al., 2013), inter alia for treating parasitic
and viral diseases, such as cutaneous leishmaniasis
(Sharma et al., 1979a, b; Delgado et al., 1981), crypto-
sporidiosis (McMeeking et al., 1990), acute CMV infec-
tions (Nkrumah et al., 1985), EBV-induced nasopharyn-
geal carcinoma (Prasad et al., 1996; Levine et al., 2011),
and herpes (HSV-1 and HSV-2) infections (Dwyer,
1983; Viza et al., 1985; Pizza et al., 1995).

Furthermore, several reports suggest that when a vi-
rus-specific TF is administered before the encounter
with a pathogen, the recipient may be protected. For in-
stance, using a varicella-zoster-specific (VZV) TF,
Steele and co-workers succeeded in protecting leukae-
mic children from VZV infections during chemotherapy
treatments (Steele, 1980; Steele et al., 1980). Prevention
against HSV infections was also observed in primates
(Steele et al., 1976), rodents (Viza et al., 1986), whereas
macaques were protected from the progression of simi-
an AIDS (SAIDS), Viza et al. (1988).
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In the early days, TF was prepared from the lympho-
cytes of patients’ asymptomatic household contacts.
Subsequently, once it was established that TF was not
species specific, from immunized animals (Klesius et
al., 1978). It may thus be used for the treatment of even
unknown, newly emerged pathogens: the immune sys-
tem needs not a laboratory label to recognize a new vi-
rus. For instance, HIV-specific TF was prepared before
the AIDS virus was identified (Viza et al., 1987).

Discussion

It has been suggested that the Covid-19 infection may
primarily affect CMI, viz. CD4* and CD8" T lympho-
cytes, whose numbers may be in correlation with the dis-
ease severity (Chen G. et al., 2020; Wang et al., 2020).
By stimulating CMI and increasing the number of cyto-
toxic lymphocytes, TF should contribute in reducing the
viral load; and by modulating the overreaction of the
immune system that most steroids fail to restrain, and
which is mainly responsible for the mortality, it should
be able to control the disease. Thus, following its admin-
istration, an increased number of asymptomatic patients
should be observed along with decreased mortality.

For initial pilot studies, Covid-19-specific TF may be
obtained from plasma dialysates of convalescent pa-
tients. Plasma from such patients has already been used
with encouraging results in treating Covid-19 sympto-
matic patients (Chen L., et al., 2020; Duan et al., 2020).
Its activity has so far been attributed to the antiviral an-
tibodies it contains, which will be absent from the di-
alysates. Once effectiveness has been confirmed, the
onset of bulk production may be speedily undertaken by
establishing new or by inducing existing lymphoblas-
toid cell lines (Viza et al., 1975, 1982) and/or by animal
immunization.

As TF has been utilized in the past for treating thou-
sands of patients without any adverse side effect, testing
its therapeutic and preventative activity in the Covid-19
pandemic may be carried out speedily, skipping phase 1
trials. Several past clinical studies, some carried out
over long periods, have confirmed that, and as it may
have been expected, no toxicity concerns are warranted
for dialysates containing low molecular weight (< 12000
Da) moieties (Viza et al., 2013).

The main problem with TF is not toxicity, nor credi-
bility of all the numerous clinical reports and animal
experiments that have not been challenged, but the par-
tial failure to unravel its molecular structure and com-
prehend its mode of action (Kirkpatrick, 2000; Myles et
al., 2017). As a result, and for many, its reality remains
speculative. Today, the fear of the irrational makes it
safer to dismiss an unexplained fact than to get mixed up
with a possible fluke. And so far, the easy way out of the
TF conundrum has been to attribute all clinical results to
placebo effects, disregarding even easily reproducible
animal data.

Getting rid of the placebo effect, sometimes capable
of healing patients by unclear unscientific mechanisms,

is an obsession of modern scientific medicine, which
abhors ignorance and credulity, hallmarks of a supersti-
tious past. Hence, the passionate and occasionally shame-
ful debates, resembling more religious medieval contro-
versies than scientific arguments of the 21% century, have
recently erupted regarding the use of hydroxychloroquine
for lack of double-blind clinical trials validating its effi-
cacy in treating Covid-19 patients. Following two reports
(Boulware et al., 2020; Mehra et al., 2020) confirming a
previous quasi-consensus regarding the inefficacy and
side effects of this rather ‘ancient’ drug, contradicting
previous reports to the contrary, the WHO decided to
discontinue clinical trials pertaining to its use, but
promptly reinstate them when the credibility and impar-
tiality of these publications became problematic. Far
from being over, the controversy persists as the ineffi-
cacy of the drug continues to be denied and reconfirmed.

And yet, observation and experimentation, conjec-
tures and refutations are the pillars of modern science,
and opposition and dissent should be welcome, except
when they are becoming pretexts for petty bickering,
trying to reject what lies outside the comfort of the dom-
inant paradigm. Science progresses only by conjectures
and refutations. Each hypothesis should be continuously
tested (falsified) until proven false, in order to be re-
placed by a novel one (Popper, 1959, 1963, 1975). In
science, or even in politics, rigging or denial of facts
should be unforgivable.

The season is not suitable to theoretical quarrels.
Inaction or negligence to explore all possible avenues
will only cost additional lives. To the grim predictions
of Covid-19 mortality that many models forecast, there
are the no less severe psychological consequences for
the survivors of the virus that lockdowns to prevent its
spread will cause.

With its cohort of deaths, the cost of global recession
will further widen the gap between the rich and the poor,
the white and the coloured, transforming Giovanni Boc-
caccio’s stories in the Decameron, following the 1347
Black Death epidemic in Italy, to a forewarning (Ahmed
et al., 2020).

In Boccaccio’s time, epidemics were God’s punish-
ment for the sinners. Today, for many who confuse
cause and effect, the culprits are loss of biodiversity and
pollution. If unlimited population growth is periodically
pointed out, criticisms are usually quickly dismissed as
ridiculous fears by those who prefer to sacrifice the liv-
ing to the unborn. And yet, common sense suggests that
it is difficult to handle epidemics, limiting viral circula-
tion and implementing lockdowns in overcrowded places
and metropolises. With soon eleven billion inhabitants
(United Nations News, 2017), earth is an overcrowded
planet, and the unpredictable but certain emergence of
new viruses in the future will be all the more difficult to
control.

Certain hope, while others fear that the Covid-19 pan-
demic may be the beginning of awareness, and the last
nail on globalization, borders’ suppression, and unlim-
ited economic growth. Be that as it may, it would be a
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mistake if at the end of this virus outbreak we were to
continue business as usual, waiting unprepared for the
onset of the next one. Equally inexcusable will be to
neglect investigating all means, including the potential
of TF, for fighting the present and future epidemics.
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