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ABSTRACT

Introduction: In the context of SARS-CoV-2 infection, it has been proposed that oxidative stress may contribute
to the management of COVID-19 severity. The impact on the well-being of patients with COVID-19 using cysteine-
providing supplements has not yet been evaluated and there is a need to understand the benefits and limitations
they may offer.

Aim: The aim of this study isto understand the experiences of improved well-being with cysteine-rich whey protein
supplementation (Immunocal®) in patients with COVID-19.

Methods: A qualitative study was conducted by conducting semi-structured interviews with four participants
taking Immunocal® while they had COVID-19. Participants were randomly recruited through internet networking.
Ethical approval was obtained from the University ethics committee. Participants were informed of the study
objectives two days in advance and consent was obtained before interviews began. We used the 16-item “Use of
Immunocal supplement for COVID-19” (USIC-19) questionnaire to inquire about COVID-19 behavior (time of illness,
symptoms, and severity of illness) and the experience of using the supplement during illness. Confidentiality was
maintained throughout this study.

Results: All participants presented mild discomfort such as headache, weakness, and tiredness when they had
COVID-19 impacting most of them emotionally. The use of Immunocal® produced a partial improvement in all
patients as only two continued to experience fatigue. Immunocal® improved the mood (50%) and physical health
of the participants. In addition, participants reported that the supplement was recommended and dosed primarily
by a consultant and that they did not feel hesitant to use it because of previous experiences of friends and family.
The daily dosage of half of the participants was two sachets and all felt the need to consume the supplement which
resulted in daily use.

Conclusion: Following the daily dosage indications of the consultants, the participants who have consumed
Inmunocal® have presented a partial improvement of the symptoms related to COVID-19, however, they feel the
need to consume the supplement daily to improve their quality of life.

Keywords: COVID-19, cysteine, SARS-CoV-2, glutathione, whey protein, therapeutic-option, oxidative stress

supplementation and nutritional therapies, as ~15% progress
to critical stages resulting in a mortality rate of 10x10,000
people [2-5]. An effective therapy has not yet been found and

INTRODUCTION

Undoubtedly, 2020/2021 represent challenging years for all
governments worldwide due to the coronavirus disease
pandemic (COVID-19), as nearly three years after the onset of
this respiratory disease it has caused ~535 million infections
and ~6.4 million deaths globally [1]. To prevent the
development of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2) infections and reduce severe
complications such as respiratory failure and high mortality,
clinical practices recommend the use of antivirals (such as
hydroxychloroquine, chloroquine, remdesivir, and lopinavir)
accompanied by macrolides (azithromycin) with oxygen

therapeutic protocols have been changed causing different
efficacy and adverse events during its application, which are
also important causes of COVID-19-related mortality [2, 6, 7].
This has generated chaos in the populations leading them to
seek other therapeutic options, many of an empirical nature
and others based on traditional medicine [8].

It has been suggested that SARS-CoV-2 acts on the
pulmonary epithelium, causing inflammatory conditions
leading to reduced gas exchange capacity [9]. In the last two
years pharmacological therapies [2, 3, 6, 9] have focused on
stopping this viral progress with various strategies, while
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Table 1. 16 items of the questionnaire “Use of Immunocal supplement for COVID-19” (USIC-19)

No. Item

1 How did you take the news when you were informed that you had COVID-19?

2 What symptoms did you experience during the first days of the disease?

3 What symptoms do you have now?

4 By taking the Immunocal supplement, have any symptoms improved, i.e., have the discomforts decreased or do you feel the same?
5 What was your condition when you were not taking Inmunotec?

6 How has Inmunotec improved your health these days?

7 And how did it influence your health so much after taking it?

8 Do you feel the need to take it to improve your quality of life?

9 What is your daily dose of Inmunocal?

10 Did you know about the product before, hear about it or have any information about it?

11 Did you have any doubts, fears, fears when you started taking it?

12 Did you feel any discomfort after taking it?

13 How do you remind yourself to take it, does a family member remind you or do you do it by yourself?
14 Do you consider that you are dependent on Immunocal?

15 Have you had a COVID-19 check-up?

16 In how many weeks did you recover from COVID-19?

empirical therapies seek to alkalinize the body, prevent nasal
congestion, strengthen the immune system with vitamin and
protein supplements, among others [10]. However, the
proposed therapies have not fully addressed oxidative stress as
a contributor to inflammation and as an axis of disease
aggravation and progression.

Because of the possibility that patients with COVID-19 may
have reduced antioxidant defenses (that is, affecting
glutathione oxidase pathways) may explain the lung damage
associated with cumulative co-factors such as hypertension,
aging, and malnutrition, this possible event [11, 12] has been
highlighted as key to the COVID-19 roadmap, focusing analyses
more on understanding why the pathophysiology is related to
oxidative stress than on the experiences and increased well-
being in SARS-CoV-2 infected subjects. It is also necessary to
understand the phenomenon of using protein (such as
cysteine-rich whey protein) and vitamin supplements to
combat COVID-19, as the widespread use of these has been
very prevalent during the spread of the disease, and many
“supplements” may not have actually provided improvement
to patients.

Therefore, the aim of this study was to understand the
experiences of improved well-being with cysteine-rich whey
protein supplementation (Immunocal®) in patients with
COVID-19 through semi-structured interviews.

MATERIALS AND METHODS

Study Design and Participants

A qualitative study was designed with semi-structured
online interviews with four individuals (two from Peru and two
from the United States) who had COVID-19 and were
consuming the cysteine-rich whey protein supplement
Inmunocal® (Inmunotec Inc., Quebec, Canada). Participants
were randomly selected through internet networking and were
voluntarily invited to participate following purposive sampling
[13]. All patients were over 18 years old and of both genders.
Two days before the interview they were given the necessary
information about the study and signed the informed consent
form.

Interviews

The interviews were conducted between June 23 and 30,
2021. In accordance with the regulations of each country, the

COVID-19 prevention protocols were respected, and the
interviews were conducted virtually. The meeting links were
sent by WhatsApp and the video calls were made on the free
access platform Google Meet for Windows. The interviews were
conducted in Spanish, were recorded and the average
interview time was 28 minutes.

The 16-item questionnaire “Use of Immunocal supplement
for COVID-19” (USIC-19) (Table 1) was elaborated based on two
main dimensions: the first was to inquire about the behavior of
COVID-19 (time of illness, symptoms, and severity of illness) in
each participant, and the second was to know experience of
using the cysteine-rich whey protein supplement (Immunocal)
during theillness (Figure 1). This instrument was reviewed and
validated by three experts following the consolidated criteria
for reporting qualitative research for qualitative studies [14].

Data Manipulation

The interviews were recorded and transcribed by two
authors (JM-S and BC). All data were coded and entered into
NVivoO 12 (QSR International, Melbourne, Australia) for pooled
analysis. Each of the interviews was analyzed following the
techniques for qualitative studies [15].

RESULTS

In the present study, there were four participants (two in
the United States and two in Peru), three female (one elderly),
allwith completed high school education and living with family
members. To avoid identifiable data, these students were
given the pseudonyms Britney, Alice, Austin, and Fenix.

The selection criteria for choosing interviewees were
persons who had contracted the COVID-19 virus treated with
the whey cysteine protein supplement (Immunocal®). All
interviewees indicated having been a symptomatic patient,
with symptoms similar to those of a common cold, such as
muscle pain, headache, and general malaise. By the day of the
interview all the interviewees were recovered, 50% of them no
longer had any symptoms and the other 50% reported feeling
only fatigue (progressive and inconstant), although as Fenix
relates the previous symptoms were subtle:

“I had not felt the symptom, as | had a sore throat, |
went to the doctor and he told me, do you have
coronavirus? No, | always suffer from a sore throat, | tell
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Figure 1. Word cloud about the experience of cysteine-rich Whey protein supplementation (Immunocal) for COVID-19 (Source:

Authors’ own elaboration)

him, and he tells me that | have COVID-19, but by that
time | was walking normally, | had no symptoms, | only
had a sore throat, | had phlegm, he gives me my
prescription, | go, | buy my prescription, | start taking
the medicines, that’s when | get sick, by midday | could
no longer get up” (P4).

It is not known if any of the interviewees contracted the
virus again, as none of them had been tested recently. As for
the emotional factor, 75% expressed having been negatively
affected by the news of having contracted the virus (mainly
with feelings of guilt, fear, and worry).

The approach that the interviewees had towards
Immunocal showed that 75% stated that they had learned
about the product by word of mouth, through family or friends,
while only 25% indicated that they had learned about the
product through the recommendation of a physician. On the
other hand, all the interviewees stated that they did not feel
fear or had doubts about consuming the product, while 75%
argued that this was because they had good references from
their close circle regarding the effects of the product.

Regarding the application of Immunocal, the daily
consumption dose for half of the interviewees was two sachets
and for the other 50%, four sachets. These doses were
recommended by the consultants (saleswoman) of the
product, and none received medical guidance on the exact
dose of consumption, as Austin points out

“you take two sachets if you are a healthy person, and
four or more if you have a chronic problem such as

diabetes or cancer (...) sometimes | used to take four
sachets, but now because of the economy | only take
two, as the consultant Lucia told me” (P1).

Almost all of them consumed these products because of
the testimonies of their friends, which is why they opted to try
it and above all because the severity of COVID-19 was mild:

“My husband took it for health reasons, together with
my daughter who had a cough, asthma and pulmonary
fibrosis, they did not take COVID-19 aggressively, so we
used it with more tranquility” (P2).

Despite the scarce information on this supplement, all
interviewees reported not being afraid of its consumption:

“I am not afraid, because everyone mentioned that
when you have COVID-19 you should eat a lot of eggs.
And the immunocal has more than 40 eggs in an
envelope” (P2).

In addition, they base their lack of fear on the testimonies
of friends who trust this product:

“I was not afraid because | had a friend whose husband
was undergoing dialysis, and well, the boy was skinny.
Then she also began to know about this product and to
consume it, after a short time, | think two months, the
boy began to improve, his face began to gain weight, his
blood pressure was low, now the boy is fine, so seeing
all that, I trusted in Inmunocal” (P4).
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After taking it in the first few days, all participants indicated
that they felt better and that they reduced the discomfort
associated with COVID-19; however, 50% felt tired despite
taking the Immunocal supplement. The participants’ accounts
may indicate how they felt the improvement: “discomfort
decreased” (P2) and “all symptoms improved a lot” (P3). After a
few days, all the participants felt physically even better, they
no longer felt discomfort, and even half of the interviewees
added that their mood was positively affected. Let’s see how
Immunocal has helped Alice:

“Immunocal has helped me a lot, both for my bones (...)
it helped me a lot, | used to take it because | got tired, |
used to walk a block and | got tired, and | had to sit
anywhere because | could not. Until now | keep taking
the immunocal and | feel good, | do not get tired
anymore, | do not know if that’s what has helped me”
(P1).

The time it took each patient to recover from COVID-19 was
an average of two weeks, specifically, 50% recovered in two
weeks, 25% in one month, and the remaining 25% in less than
a week. Despite the positive effects of Immunocal on the
patients and the fact that they still continue to consume it
daily, all of them assured that they are not dependent on the
product, 50% argued that this is because they consider that it
is only a supplement. Regarding its use as a supplement,
Britney said:

“I feel more active and eager to do my work” (P1),

while Alice said:

“It has improved my mood and | feel more active in my
daily work, because Immunocal is a nutritional
supplement.”

It is evident how efficient the consumption of this
supplement has been for her life despite having been infected
by SARS-CoV-2:

“It hasinfluenced a lot, it has influenced everything, ah,
because before | had a headache, now I do not...” (P3).

Finally, all participants feel the need to consume
Inmunocal to improve their quality of life. However, this
product may present gastrointestinal distention if there is no
moderate rehydration, transient rash16, but all participants
report no discomfort after ingestion of Immunocal sachets:

“l have no discomfort, | felt better than | was” (P3).

Regarding the reminder to take it, she said:

“My family is still looking after me and they are the ones
who take turns giving me Immunocal. | still cannot do it
on my own” (P2).

Only one of the participants mentioned having problems
remembering what time to take it, the others have no problems
with it. However, the time of consumption seems to be unclear
among the participants, i.e., some take it as a nutritional
supplement after intake and others during prolonged fasting:

“No, l only take it on an empty stomach, | think that way
| can absorb all the nutrients correctly” (P4).

DISCUSSION

The study has shown that all participants consider it
necessary to consume cysteine-rich whey protein
supplementation (Inmunocal®) because they have partially
decreased their COVID-19 related symptoms improving their
physical health and mood. None of the participants were afraid
of its use because they had good references from their close
circle, but the daily dosage of consumption, as well as the
recommendation of the product, were mostly given by a
consultant/salesperson of this supplement.

During the first days of illness, the patient with COVID-19
felt general malaise related to symptoms of a common cold. In
addition, he indicated that he was emotionally affected by the
news and had pre-existing medical conditions. Most of the
patients approached Inmunocal® because they had good
references from their close circle; they found out about the
product by word-of-mouth recommendation, through family
or friends; and none of them expressed fear regarding its
consumption. In view of this, the patients opted to use
Inmunocal® and administered a daily dose of two to four
sachets. The results were positive: the patients’ discomfort
decreased, and they reported animprovement in their physical
and emotional state. All patients agreed that the consumption
of the serum was necessary to improve their quality of life and
that they have not generated any dependence towards
Inmunocal®, since it is only a supplement. The patients took an
average of two weeks to recover and currently do not present
any symptoms.

The main strength of the present study is that it is the first
qualitative research that has been conducted in Peru and the
world on the improvement of the health well-being of patients
with COVID-19 with the use of cysteine-rich whey protein
supplements, making it an excellent starting point for future
research. On the other hand, the use of the semi-structured
interview for data collection provided greater flexibility to the
interviewer, opening up the possibility of obtaining more
valuable and relevant information [15]. Likewise, the very
nature of the qualitative study allowed the researcher to delve
deeperinto the results, and even use his or her own criteria and
experience in the field of health to draw valuable conclusions,
unlike when using a quantitative method.

The importance of N-acetylcysteine as a suppressor of
human immunodeficiency virus replication has been known for
decades [17]. N-acetylcysteine has been shown to be effective
in the management of acute lung injury, systemic lupus
erythematosus patients, and ventilator-associated
pneumonia, improving their outcomes [18-20]. In the face of
SARS-CoV-2, glutathione has been proposed as a determinant
of the severity of COVID-19 [11, 12]. In fact, initial in silico
studies have described that N-acetylcysteine could be a direct
inhibitor of SARS-CoV-2, since it requires the Mpro protease for
viral replication, thus N-acetylcysteine could bind to Cys 145 a
site of Mpro activation, which could inhibit its protease activity
to subsequently inhibit viral replication [21, 22]. Another in
vitro study has shown that 54.3% of SARS-CoV-2 were inhibited
by N-acetylcysteine in VeroE6 cells [23].

A recent review has posited that N-acetylcysteine
supplementation is a potential tool against SARS-CoV-2 and
may suppress viral replication [24]. However, clinical trials
demonstrating its potential benefits have yet to be evidenced,
but several studies have posited that its use alone, in various
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doses or in combination with other antiviral agents or vitamins
(i.e., vitamin D) can dramatically reduce the rate of
hospitalization, mechanical ventilation, and mortality [23-25].
In view of this growing interest, interestingly our results have
shown that there is an improvement in symptoms and physical
well-being following its adjunctive use in the management of
COVID-19. This first phenomenological approach allows not
only to understand the physiological and pharmacological
processes of using  cysteine-rich  whey  protein
supplementation, but also to approach the patient and the
processes of improvement during the course of the disease.

We report for the first time that the use of cysteine-rich
whey protein supplementation (Inmunocal®) in patients with
COVID-19 has led to physical and emotional benefits, however,
the lack of clarity in the regulation of its dosage, as well as the
free trade and counseling by consultants are two worrying
phenomena. The first of these has to do with the dosage of the
supplement used during the course of the disease. Previously,
the study in [18] has shown that consumption of 2,400 mg per
day of cysteine can rapidly increase glutathione levels in
patients with SLE, which was not achieved with a low dose (600
mg, twice daily). In contrast, the study in [19] has shown that
patients treated with 600 mg cysteine twice daily developed
significantly less clinically confirmed pneumonia compared
with placebo (26.6% vs. 46.6%), while the study in [20] has
shown that the use of intravenous cysteine (40 mg/kg/day)
reduced the need for ventilatory support and mortality in
patients with acute lung injury.

Our study has shown that half of the participants with
COVID-19 have reported using more than four sachets of
Immunocal® per day without a prescription or nutritional or
medical monitoring. One review has described a progressive
therapeutic strategy for COVID-19 cases based on clinical
manifestations such as fever (1,200 mg bid. P.0.), pneumonia
(100 mg/kg/day 1V), and multiple organ failure (150 mg/kg/day
IV) [24].

Currently, there are no studies from reliable sources that
reveal the exact dosage of the supplement Inmunocal®, neither
for patients with COVID-19 nor for the general population;
however, there are images and information from consultants of
this product recommending the use of two sachets in healthy
patients and four or more in patients with a chronic disease
(i.e., patients with mild pain can consume 20 grams of
Inmunocal®and in severe cases, the dosage could be increased
to 30 grams)[26]. Although Inmunocal® is not a drug and does
not present an exact dosage of administration, it is not strange
to see that the posology of the consultants recommends the
use of the sachets according to some diseases and disorders.
Some consultants recommend in their “basic dosage” table the
use of one to two sachets per day to prevent diseases, three to
four sachets per day if there is an intermediate level disease,
and if thereis a delicate or severe condition, itis advised to take
four to six sachets per day. In addition, it is recommended to
start consumption on an empty stomach progressively until
reaching the appropriate dosage level and it is suggested to
start with Inmunocal® Mx and then combine it with Inmunocal®
Platinium depending on the ailment [27]. In our study, 50% of
the participants stated consuming two sachets daily and half of
them consumed four sachets daily, in agreement with the
instructions of the consultants based on freely available
indications that circulate on the Internet [28].

In order not to fall into the set of supplements, solutions
and potions that have claimed to be effective against COVID-19

as shown by some previous studies [29, 30], it is necessary to
clarify the effective dosage using scientific evidence for the
general population as well as for those suffering from diseases,
since adverse events associated with their use have been
reported [16]. These risks associated with glutathione
supplementation have included gastric cramps, nausea,
abdominal distension, and allergic reactions, as well as chronic
supplementation has been associated with low serum zinc
concentration [31]. Future studies are needed to evidence the
effects of supplementation in COVID-19 patients as no reports
of adverse reactions linked to its use are available.

This study has presented the following limitations:

1. This exploratory study has been conducted with
participants from two countries, however, it is
necessary to apply the questionnaire to consumers
from other regions.

2. The interviews were conducted in 2021, it is possible
that previous and constant consumption of cysteine-
rich whey protein supplements, as well as previous
infections and administered vaccines play a role in
protection against SAR-CoV-2.

3. In this qualitative study, we evaluated the
improvement of well-being by Inmunocal® showing
that half of the participants have not presented other
symptoms after infection, however, there are other
brands of supplements that should be evaluated to
compare their effects on the health of patients with
COVID-19.

In conclusion, participants who have consumed cysteine-
rich whey protein supplementation (Inmunocal®) have
presented a partial improvement of COVID-19 related
symptoms. Following the daily dosage indications of the
consultants, the participants were able to improve their
physical health and mood, however, they revealed the need to
consume the supplement daily to improve their quality of life.
A regulation of the supplement and clarification of the
recommended dosage with the use of evidence-based
nutrition is important, since the partial improvement in the
well-being of patients with COVID-19 is inconclusive, but opens
avenues to explore the potential pharmacopreventive,
therapeutic, and in vivo toxic effects with chronic use of this
supplement alone or in combination with other agents.

Author contributions: BC: provided the study concept and design,
data management and curation, and wrote the manuscript; JM-S:
provided the design and concept, data acquisition, formal analysis, and
wrote the paper; DB: data management and curation, formal analysis,
and wrote the manuscript; & HC-P: provided the design, project
management, and wrote the manuscript. All authors have agreed with
the results and conclusions.

Funding: No funding source is reported for this study.
Acknowledgements: The authors would like to thank Gloria Moreno
for facilitating the access to participants of the study. Also, the authors
would like to thank to the Nesh Hubbs team for their logistics support
and the field research of this study.

Ethical statement: The authors stated that the study was approved by
the Institonal Review Board of Norbert Wiener University (Exp. No.
1189-2021).

Declaration of interest: No conflict of interest is declared by authors.
Data sharing statement: Data supporting the findings and
conclusions are available upon request from the corresponding author.



6/7

Cafiari et al. / ELECTRON J GEN MED, 2023;20(1):em433

RE

10.

11.

12.

FERENCES

World Health Organization. Monthly operational update on
COVID-19-May 2022. Available at: https://www.who.int/
publications/m/item/monthly-operational-update-on-
covid-19---may-2022 (Accessed 10 July 2022).

Nie Z, Sun T, Zhao F. Safety and efficacy of antiviral drugs
for the treatment of COVID-19: A systematic review. Infect
Drug Resist. 2022;(15):4457-66. https://doi.org/10.2147/
IDR.S362946 PMid:35983302 PMCid:PMC9381013
Garcia-Albéniz X, del Amo J, Morales- Asencio J, Hernan M.
Systematic review and meta-analysis of randomized trials
of hydroxychloroquine for the prevention of COVID-19. Eur
J Epidemiol. 2022;37(8):789-96. https://doi.org/10.1007/
$10654-022-00891-4 PMid:35943669 PMCid:PMC9360718
COVID-19 Excess Mortality Collaborators. Estimating excess
mortality due to the COVID-19 pandemic: A systematic
analysis of COVID-19-related mortality, 2020-21. Lancet.
2022;399(10334):1513-36.

Seguro Social del Pert [Social Security of Peru]. Guia de
practica clinica para el manejo de COVID-19: Guia en
version extensa. Version 2 [Clinical practice guide for the
management of COVID-19: Guide in long version. Version 2].
Lima: EsSalud; 2021. Available at: http://www.essalud.
gob.pe/ietsi/pdfs/guias/GPC_COVID19_In_extenso_V2_Jul
i02021.pdf (Accessed 10 July 2022).

Polo R, Garcia-Albeniz X, Teran C, et al. Daily tenofovir
disoproxil fumarate/emtricitabine and
hydroxychloroquine for pre-exposure prophylaxis of
COVID-19: A double-blind placebo controlled randomized
trial in healthcare workers. Clin Microbiol Infect.
2022;51198-743X(22)00370-6. https://doi.org/10.1101/
2022.03.02.22271710

Ferreira-da-Silva R, Ribeiro-Vaz I, Morato M, Junqueira
Poldnia J. A comprehensive review of adverse events to
drugs used in COVID-19 patients: Recent clinical evidence.
Eur J Clin Invest. 2022;52(7):e13763. https://doi.org/10.
1111/eci.13763 PMid:35224719 PMCid:PMC9111855

Lingas EC. Empiric antibiotics in COVID 19: A narrative
review. Cureus. 2022;14(6):e25596. https://doi.org/10.7759
/cureus.25596

Cao B, Wang Y, Wen D, et al. A trial of lopinavir-ritonavir in
adults hospitalized with severe COVID-19. N Engl J Med.
2020;382(19):1787-99. https://doi.org/10.1056/NEJM0a200
1282 PMid:32187464 PMCid:PMC7121492

Darenskaya M, Kolesnikova L, Kolesnikov S. The
association of respiratory viruses with oxidative stress and
antioxidants. Implications for the COVID-19 pandemic. Curr
Pharm Des. 2021;27(13):1618-27. https://doi.org/10.2174/
1381612827666210222113351 PMid:33618639

Polonikov A. Endogenous deficiency of glutathione as the
most likely cause of serious manifestations and death in
COVID-19 patients. ACS Infect Dis. 2020;6(7):1558-62.
https://doi.org/10.1021/acsinfecdis.0c00288 PMid:
32463221 PMCid:PMC7263077

Jorge-Aarén RM, Rosa-Ester MP. N-acetylcysteine as a
potential treatment for COVID-19. Future Microbiol.
2020;15:959-62.  https://doi.org/10.2217/fmb-2020-0074
PMid:32662664 PMCid:PMC7359418

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

Palinkas LA, Horwitz SM, Green CA, Wisdom JP, Duan N,
Hoagwood K. Purposeful sampling for qualitative data
collection and analysis in mixed method implementation
research. Adm Policy Ment Health. 2015;42(5):533-44.
https://doi.org/10.1007/s10488-013-0528-y PMid:24193818
PMCid:PMC4012002

Tong A, Sainsbury P, Craig J. Consolidated criteria for
reporting qualitative research (COREQ): A 32-item checklist
for interviews and focus groups. Int J Qual Health Care.
2007;19(6):349-57.https://doi.org/10.1093/intghc/mzm042
PMid:17872937

Braun V, Clarke V. Using thematic analysis in psychology.
Qualitative Res Psychol. 2006;3(2):77-101. https://doi.org/
10.1191/1478088706gp0630a

Baruchel B, Viau G, Olivier R, Bounos G, Wainberg MA.
Nutriceutical modulation of glutathione with a humanized
native milk serum protein isolate, IMMUNOCAL™:
Application in AIDS and cancer IMMUNOCAL™. In:
Montagnier L, Olivier R, Pasquier C, editors. Oxidative stress
in cancer, AIDS, and neurodegenerative diseases. Nueva
York: CRC Press; 1998; p. 447-61.

Ho W, Douglas SD. Glutathione and N-acetylcysteine
suppression of human immunodeficiency virus replication
in human monocyte/macrophages in vitro. AIDS Res Hum
Retroviruses. 1992;8(7):1249-53. https://doi.org/10.1089/
2id.1992.8.1249 PMid:1520537

Avdeev S, Gaynitdinova V, Merzhoeva Z, Berikkhanov. N-
acetylcysteine for the treatment of COVID-19 among
hospitalized patients. Int J Infect. 2022;84(1):94-118.
https://doi.org/10.1016/j.jinf.2021.07.003  PMid:34252497
PMCid:PMC8271031

Robinson D. Nutritional and non-medication supplements
permitted for performance enhancement. UpToDate 2020.
Available at: https://cdnl.redemc.net/campus/wp-content
/uploads/2020/02/Nutritional-and-non-medication-
supplements-permitted-for-performance-enhancement-
2020.pdf (Accessed 10 July 2022).

Lai Z-W, Hanczko R, Bonilla E, et al. N-acetylcysteine
reduces disease activity by blocking mammalian target of
rapamycin in T cells from systemic lupus erythematosus
patients: A randomized, double-blind, placebo-controlled
trial. Arthritis Rheum. 2012;64(9):2937-46. https://doi.org/
10.1002/art.34502 PMid:22549432 PMCid:PMC3411859
ZhangL, Lin D, Sun X, et al. Crystal structure of SARS-CoV-2
main protease provides a basis for design of improved a-
ketoamide inhibitors. Science. 2020;368(6489):409-12.
https://doi.org/10.1126/science.abb3405 PMid:32198291
PMCid:PMC7164518

Guthappa R. Molecular docking studies of N-acetyl
cysteine, zinc acetyl cysteine and niclosamide on SARS Cov
2 protease and its comparison with hydroxychloroquine.
Chemarxiv. 2020. Available at: https://doi.org/10.26434/
chemrxiv.12161493 (Accessed 10 July 2022).

Debnath U, Mitra A, Dewaker V, et al. N-acetyl cysteine: A
tool to perturb SARS-CoV-2 spike protein conformation.
ChemRxiv. 2020. Available at: https://doi.org/10.26434/
chemrxiv.12687923 (Accessed 10 July 2022).

du Preez HN, Aldous C, Kruger HG, Johnson L. N-
acetylcysteine and other sulfur-donors as a preventative
and adjunct therapy for COVID-19. Adv Pharmacol Pharm
Sci.  2022;2022:4555490. https://doi.org/10.1155/2022/
4555490 PMid:35992575 PMCid:PMC9385285


https://www.who.int/publications/m/item/monthly-operational-update-on-covid-19---may-2022
https://www.who.int/publications/m/item/monthly-operational-update-on-covid-19---may-2022
https://www.who.int/publications/m/item/monthly-operational-update-on-covid-19---may-2022
https://doi.org/10.2147/IDR.S362946
https://doi.org/10.2147/IDR.S362946
https://doi.org/10.1007/s10654-022-00891-4
https://doi.org/10.1007/s10654-022-00891-4
http://www.essalud.gob.pe/ietsi/pdfs/guias/GPC_COVID19_In_extenso_V2_Julio2021.pdf
http://www.essalud.gob.pe/ietsi/pdfs/guias/GPC_COVID19_In_extenso_V2_Julio2021.pdf
http://www.essalud.gob.pe/ietsi/pdfs/guias/GPC_COVID19_In_extenso_V2_Julio2021.pdf
https://doi.org/10.1101/2022.03.02.22271710
https://doi.org/10.1101/2022.03.02.22271710
https://doi.org/10.1111/eci.13763
https://doi.org/10.1111/eci.13763
https://doi.org/10.7759/cureus.25596
https://doi.org/10.7759/cureus.25596
https://doi.org/10.1056/NEJMoa2001282
https://doi.org/10.1056/NEJMoa2001282
https://doi.org/10.2174/1381612827666210222113351
https://doi.org/10.2174/1381612827666210222113351
https://doi.org/10.1021/acsinfecdis.0c00288
https://doi.org/10.2217/fmb-2020-0074
https://doi.org/10.1007/s10488-013-0528-y
https://doi.org/10.1093/intqhc/mzm042
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1191/1478088706qp063oa
https://doi.org/10.1089/aid.1992.8.1249
https://doi.org/10.1089/aid.1992.8.1249
https://doi.org/10.1016/j.jinf.2021.07.003
https://cdn1.redemc.net/campus/wp-content/uploads/2020/02/Nutritional-and-non-medication-supplements-permitted-for-performance-enhancement-2020.pdf
https://cdn1.redemc.net/campus/wp-content/uploads/2020/02/Nutritional-and-non-medication-supplements-permitted-for-performance-enhancement-2020.pdf
https://cdn1.redemc.net/campus/wp-content/uploads/2020/02/Nutritional-and-non-medication-supplements-permitted-for-performance-enhancement-2020.pdf
https://cdn1.redemc.net/campus/wp-content/uploads/2020/02/Nutritional-and-non-medication-supplements-permitted-for-performance-enhancement-2020.pdf
https://doi.org/10.1002/art.34502
https://doi.org/10.1002/art.34502
https://doi.org/10.1126/science.abb3405
https://doi.org/10.26434/chemrxiv.12161493
https://doi.org/10.26434/chemrxiv.12161493
https://doi.org/10.26434/chemrxiv.12687923
https://doi.org/10.26434/chemrxiv.12687923
https://doi.org/10.1155/2022/4555490
https://doi.org/10.1155/2022/4555490

Cafiari et al. / ELECTRON J GEN MED, 2023;20(1):em433

T/7

25.

26.

27.

28.

Jain SK, Parsanathan R. Can vitamin D and L-cysteine co-
supplementation reduce 25(0OH)-vitamin D deficiency and
the mortality associated with COVID-19 in African
Americans? J Am Coll Nut. 2020;39(8):694-9. https://doi.org
/10.1080/07315724.2020.1789518 PMid:32659175 PMCid:
PMC9503652

Nahum Montagud Rubio. Inmunocal: Caracteristicas,
beneficios y precauciones al tomarlo [Immunocal:
Characteristics, benefits and precautions when taking it].
2019. Available at: https://psicologiaymente.com/
nutricion/immunocal (Accessed 10 July 2022).

Consultores Immunocal [Immunocal Consultants]. ;Cudles
son las dosis de Immunocal? [What are the doses of
Immunocal?] Available at: https://inmunofuerte.net/
cuales-son-las-dosis-de-immunocal/ (Accessed 10 July
2022).

Pérez N. Immunocal: ;Qué esy para qué sirve? [Immunocal:
What is it and what is it for?] Available at:
https://prixz.com/salud/immunocal-que-es-y-para-que-
sirve/ (Accessed 10 July 2022).

29.

30.

31

Ang L, Song E, Zhang J, Lee HW, Lee MS. Herbal medicine
for COVID-19: An overview of systematic reviews and meta-
analysis. Phytomedicine. 2022;102:154136. https://doi.org/
10.1016/j.phymed.2022.154136  PMid:35550224 PMCid:
PMC9045877

Garegnani LI, Madrid E, Meza N. Misleading clinical
evidence and systematic reviews on ivermectin for COVID-
19. BMJ Evid Based Med. 2022;27(3):156-8. https://doi.org/
10.1136/bmjebm-2021-111678 PMid:33888547

Hermel M, Sweeney M, Ni Y-M, et al. Natural supplements
for COVID19-Background, rationale, and clinical trials. J
Evid Based Integ Med. 2021;26:2515690X211036875.
https://doi.org/10.1177/2515690X211036875 PMid:
34384258 PMCid:PM(C8369961


https://doi.org/10.1080/07315724.2020.1789518
https://doi.org/10.1080/07315724.2020.1789518
https://psicologiaymente.com/nutricion/immunocal
https://psicologiaymente.com/nutricion/immunocal
https://inmunofuerte.net/cuales-son-las-dosis-de-immunocal/
https://inmunofuerte.net/cuales-son-las-dosis-de-immunocal/
https://prixz.com/salud/immunocal-que-es-y-para-que-sirve/
https://prixz.com/salud/immunocal-que-es-y-para-que-sirve/
https://doi.org/10.1016/j.phymed.2022.154136
https://doi.org/10.1016/j.phymed.2022.154136
https://doi.org/10.1136/bmjebm-2021-111678
https://doi.org/10.1136/bmjebm-2021-111678
https://doi.org/10.1177/2515690X211036875

	INTRODUCTION
	MATERIALS AND METHODS
	Study Design and Participants
	Interviews
	Data Manipulation

	RESULTS
	DISCUSSION
	REFERENCES

