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Abstract: Background/Objectives: The need for scientific validation of traditional and folk medicine
knowledge has been raised recently. Achyrocline satureoides inflorescences has been widely used for
the management of mild viral respiratory infection symptoms in South Brazil, Uruguay, and
Argentina. We aim to evaluate the clinical efficacy of a 14-day course with Achyrocline satureoides on
mild viral respiratory infection symptoms. Methods: We conducted a randomized, open-label,
placebo-controlled trial. Participants were randomized before diagnostic testing for COVID-19
(SARS-CoV-2) into two experimental groups, A. satureioides or Malus domestica infusions and were
instructed to use the infusions twice a day for 14 days. Our primary endpoint was the recovery time
for respiratory symptoms in the overall analysis, secondary outcomes were the recovery time for non-
respiratory symptoms and for stratified analysis, considering vaccination status against SARS-CoV-
2 and COVID-19 infection, and the rate of symptom recovery was also evaluated. Results: A.
satureioides infusion significantly accelerated the resolution of sore throat and sneezing compared to
the control group. Participants with COVID-19 who had not been vaccinated and received A.
satureioides infusion recovered faster for sore throat, body ache, fever, and cough also, and the
median survival time of resolution. The SARS-CoV-2 negative group receiving A. satureioides showed
faster improvement in survival analysis of sore throat, earache and loss of appetite. Conclusions: Our
results support the hypothesis that A. satureioides inflorescence infusion may offer benefits in mild
viral respiratory infections, because this traditional approach induced significantly faster recovery of
symptoms.
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1. Introduction

Brazilian biodiversity comprises over 20% of the total species of higher plants (20-22% of the
total in the world), beyond biodiversity, there is a wide diversity of traditional medicine with
European and African and native Indigenous knowledge, including on medicinal plants (also known
as herbal medicines) [1,2]. Although long-term traditional use could suggest a kind of proof of safety
and efficacy, potential agents, even traditional medicinal plants, need to be evaluated using current
scientific approaches and methodologies to verify safety and efficacy [1].

In this context, it has been recognized that traditional medicinal plants can be useful for the
management of mild respiratory diseases symptoms, such as cough and fever [3]. Inflorescence
infusions of a South American species, Achyrocline satureioides (Lam.) D. C. (Asteraceae), called
“marcela” or “macela”, has been widely used for the treatment of several diseases, including
respiratory infections [4]. Recently, adding evidence to ethnopharmacological profile [5], our group
reported preliminary results, without complete follow-up, of beneficial effects of Achyrocline
satureioides inflorescence infusion on viral respiratory infections symptoms, including those induced
by SARS-CoV-2 in a clinical trial. Interestingly, A. satureioides infusion improved the latency to
resolution of fever, sore throat, the respiratory symptoms of cough and dyspnea, and neurological
symptoms of smell and taste dysfunctions compared with the control group (M. domestica infusion)
[6]. To investigate the clinical efficacy of a 14-day course of an A. satureioides inflorescence infusion
twice a day for the management of mild viral respiratory infections symptoms, including those
induced by COVID-19, we conducted a randomized, placebo-controlled, and open-label clinical trial.
Here, we describe an update to the preliminary report [6] after complete follow-up.

2. Results

2.1. Participants and Baseline Characteristics

We collected data between March 24, 2021, and December 6th, 2021. 240 participants were
assessed for eligibility and underwent randomization. Figure 1 shows the flow diagram. Of the 240
eligible participants included in the study, 138 completed symptom monitoring, 72 in the A.
satureioides group and 66 in the M. domestica group. Participants withdrew during the follow-up due
to family or work demands, a lack of time to prepare the infusion and fear of exposure to COVID-19.
There was no significant difference on lost to follow-up between A. satureioides infusion and M.
domestica infusion groups (Chi squarer’s test, p = 0.4). The baseline demographic and clinical
characteristics of the participants are reported in Table 1. Both groups were comparable in terms of
baseline characteristics.

Table 1. Sociodemographic and clinical characteristics at the baseline.

All participants Achyrocline Malus domestica
(n=240) satureioides infusion infusion (n=120)
(n=120)
Age (years, mean * SD) 40.17 £ 14.41 41.45 +15.07 38.88 £13.71
Male no. (%) 104 (43.51%) 50 (41.67%) 54 (45%)
Female 136 (56.67%) 70 (58.33%) 66 (55%)
Ethnicity no. (%)
White 177 (73.75%) 90 (75%) 87 (72.50%)
Pardo 46 (19.17%) 22 (18.33%) 24 (20%)
Black 13 (5.42%) 6 (5.00%) 7 (5.83%)
Not provided 4 (1.67%) 2 (1.67%) 2 (1.67%)
Education level no. (%)
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Elementary school 59 (24.58%)
(Incomplete)

Elementary school 41 (17.08%)
High school 14 (5.83%)
(Incomplete)

High school 74 (30.83%)
Graduation 15 (6.25%)
(Incomplete)
Graduated 32 (13.33%)
Not provided 5 (2.08%)
Comorbidities no. (%)
Diabetes 27 (11.30%)
Hypertension 69 (28.75%)
Obesity (BMI>30 68 (28.33%)
kg/m?)
Smoking 27 (11.30%)
Hearth diseases 21 (8.79%)
Neoplasias 12 (5.02%)
Respiratory diseases 150 (62.50%)
User of Medicinal Plants no. (%)
Yes 180 (75.00%)
No 52 (21.67%)
Not informed 8 (3.33%)
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32 (26.67%)

17 (14.17%)
6 (5.00%)

42 (35.00%)
6 (5.00%)

15 (12.50%)
2 (1.67%)

17 (14.17%)
34 (28.33%)
33 (27.50%)

14 (11.67%)
15 (12.50%)
8 (6.67%)
78 (65.00%)

94 (78.33%)
24 (20.00%)
2 (1.67%)
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27 (22.50%)

24 (20.00%)
12 (10.00%)

32 (26.67%)
9 (7.50%)

13 (10.83%)
3 (2.50%)

10 (8.33%)
34 (28.33%)
34 (28.33%)

13 (10.83%)
6 (5.00%)
4 (3.33%)

72 (60.00%)

86 (71.67%)
28 (23.33%)
6 (5.00%)

Abbreviation: BMI, body max index.
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Figure 1. CONSORT flowchart of the randomized placebo-controlled trial to compare effects of A. satureioides
infusion with M. domestica infusion, showing the random assignment of participants and indicates the number
of subjects who were enrolled, and additional information such as vaccination condition, lost to follow-up, and
SARS-CoV-2 positive and negative distribution.

2.2. Overall Analysis

A. satureioides infusion significantly impacts the recovery time for some respiratory symptoms,
the primary outcome, specifically sore throat and sneezing, compared with M. domestica group in the
overall analysis (Figure 2A,B). Shorter median time suffering from sore throat was observed in the A.
satureioides group (4 days [95% CL 2 to 5] vs. M. domestica group, 6 days [95% CI, 5 to 8], p<0.01;
HR=2.13 [95% CI, 1.41 to 3.24, p<0.01). In addition, the latency to remission of sneezing - 5 days [95%
CI, 4 to 7] vs. 8 days [95% CI, 5 to 9]; p=0.03; HR=1.50 [95% CI, 1.01 to 2.23], p=0.043) was observed.

In accordance, the rate of symptom recovery on day 8 was significantly higher in A. satureioides
group compared with M. domestica group for sore throat (87.2% [48] vs 55.3% [26], p=0.0003) and for
sneezing (68.9% [40] vs 43.3% [23], p=0.007). Fisher’s exact test indicated a trend for an effect of A.
satureioides on the rate of symptom recovery for sore throat on day 14 in the overall analysis (96.3%
[53] vs 85.1% [40], p=0.077). A. satureioides group showed 2 days (95% CI, 2 to 4) to recover from fever,
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while M. domestica infusion group had 3 days (95% CI, 2 to 4), with a trend towards statistical
significance (Figure 2C, p =0.059). In accordance, the Hazard Ratio (HR) from fever was 1.71 ([95%
CI, 0.95 to 3.07], p=0.06). An effect of A. satureioides infusion on the rate of dyspnea recovery at the 8
day was also observed in the overall analysis (62.1% [23] vs 40% [18], p=0.046) (Supplementary Figure
1A). Although the A. satureioides infusion group seems to have faster respiratory recovery, specifically
sore throat and sneezing, there were no significant differences between A. satureioides group and M.
domestica group on cough (Supplementary Figure 1B). As well as non-respiratory symptoms, such as
loss of appetite, earache and body ache, did not reach any statistical significance in the overall
analysis (Supplementary Figures 1C-E).

A. Sore throat B. Sneezing C. Fever
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Figure 2. Achyrocline satureioides infusion affects the recovery time for mild respiratory viral infection symptoms.
Kaplan-Meier curves for latency (in days) to the total recovery of clinical symptoms, sore throat (A), sneezing
(B) and fever (C) in the overall analysis during the 14-day follow-up. The percentage of participants who
achieved symptom resolution at individual time points was demonstrated for the A. satureioides (red) and the M.
domestica groups (blue). The shaded areas indicate the 95% confidence intervals. The horizontal dashed line in

each panel indicates the median survival time (time with 50% resolution rate of the symptom).

2.3. Subgroup Analysis

Subgroup analysis considering vaccination status against SARS-CoV-2 (vaccinated and non-
vaccinated participants) and COVID-19 infection (SARS-CoV-2+ or SARS-CoV-2-) were performed.

In the subgroup analyses, participants who were non-vaccinated SARS-CoV-2 positive and
received A. satureioides infusion had significantly fewer days with cough (8 [95% CI 3 to 12] vs NE [8
to NE], p=0.011; HR: 5.74 [95% CI: 1.19 to 27.55], p=0.02; Figure 3A). In accordance, on day 14, A.
satureioides infusion group also had higher recovery rates when compared to M. domestica for cough
(100% [9] vs 33.33% [2], p=0.01) among those SARS-CoV2 positive participants. A. satureioides infusion
in non-vaccinated SARS-CoV2 positive subgroup induced faster resolution on fever (2 [95% CI, NE
to NE] vs 4 [95% CI, 3 to NE], p=0.025) and sore throat (4 days [95% CI, 2 to not estimable, (NE)] vs 8
days [95% CI, 2 to NE], p<0.01; HR=10.33 [95% CI, 1.15 to 92.27], p=0.03) (Figure 3B,C). A statistically
significant effect of A. satureioides infusion was observed on the rate of sore throat recovery in non-
vaccinated SARS-CoV2 positive participants on day 8 (100% [5] vs 16.6% [1], p=0.01). In addition, A.
satureioides infusion improved the body ache recovery (6.5 days [95% CI, 3 to 9] vs 11.5 days [95% CI,
7 to NE], p=0.014; HR: 4 [95% CI: 1.25 to 12.73], p=0.01) with a rate of recovery of 75% [6] compared
with the M. domestica infusion group (25% [2], p=0.052) (Figure 3D). There were no significant
differences between A. satureioides group and M. domestica groups in non-vaccinated SARS-CoV2
positive participants on dyspnea, sneezing earache and loss of appetite (Supplementary Figures 2A—
D).

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Figure 3. Kaplan-Meier curves for latency (in days) to the total recovery of clinical symptoms, cough (A), fever
(B), sore throat (C) and body ache (D) in the non-vaccinated SARS-CoV-2-positive subgroup analysis during the
14-day follow-up.

However, there was a significant impact of vaccination status. For example, vaccinated SARS-
CoV2 positive subgroup that received M. domestica showed approximately 7 (4-9; average = 8.2 days)
days suffering with cough, while the survival analysis was unable to estimate the median value,
because few patients (less of 50%) achieved the resolution on Day 14 in the non-vaccinated ones
(average =12 days, p=0.034) (Supplementary Figure 4). In addition, no significant differences between
the M. domestica infusion group and the A. satureioides group of median time to recovery for any
evaluated symptoms in the vaccinated SARS-CoV2 positive subgroup (Supplementary Figures 3A—
D).

SARS-CoV2 negative that received A. satureioides subgroup had a significant faster recovery time
for sore throat as well (4 days [95% CI, 2 to 6] vs 6.5 days [95% CI, 4 to 9], p<0.01; HR=2.09 [95% CI,
1.28 to 3.42], p<0.01). There was a significantly higher rate of recovery for sore throat on day 8 (87.5%
[35] vs 53.1% [17], p=0.001; Figure 4A).

The recovery time for each was impacted by A. satureioides infusion (3 days [95% CI, 2 to 5] vs
8.5 days [95% CI, 3 to 9], p=0.031; HR: 2.49 [95% CI: 0.98 to 6.15], p=0.052) and the rate recovery on
day 8 was 86.6% [13] while for M. domestica group was 37.5% [3] (p=0.026) in the SARS-CoV2 negative
subgroup (Figure 4B). In this subgroup, the use of A. satureioides infusion resulted in a shorter time
suffering of loss of appetite (3 days [95% CI, 2 to 5] vs 6 days [95% CI, 4 to 8], HR: 2.14 [95% CI: 1.13
to 4.06], both p=0.018) with a significant rate of recovery on day 8 (90% [18] vs 52.1% [12]; p=0.009;
Figure 4C). In addition, A. satureioides infusion improved the rate of dyspnea recovery on day 8 (64%

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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[16] vs 36.3% [12]; p=0.037), comparing with the control group, M. domestica infusion, as well as the
sneezing recovery rate (65.8% [27] vs 42.1% [16], p=0.034).

A. Sore throat B. Earache €. Loss of appetite

Ao S8 o comesiea e o A somestes B Ao SR N comstes

Recovery rate
Recovery rate
g
Recovery rate

Days since enroliment Days since snraiment Days since envoliment

Figure 4. Kaplan-Meier curves for latency (in days) to the total recovery of clinical symptoms, sore throat (A),

earache (B) and loss of appetite (C) in the SARS-CoV-2-negative subgroup analysis during the 14-day follow-up.

2.4. Safety

No serious adverse events were reported, only one participant within the Achyrocline satureioides
group reported a mild adverse event, specifically gastrointestinal discomfort, leading to withdrawal
from the study.

3. Discussion

Our data support the hypothesis that A. satureioides infusions twice a day for 14 days can induce
significantly faster symptoms recovery and may improve the rate of recovery of respiratory infection
diseases symptoms, including in symptomatic patients of mild COVID-19, comparing with control
group, Malus domestica infusion. We found significant alleviation of several symptoms, sore throat,
sneezing, cough, body ache, fever, earache and loss of appetite. Beyond the efficacy of A. satureioides
on respiratory infections symptoms, it is possible to describe that administration of A. satureioides
infusions appears to be generally well-tolerated and safe.

A. satureioides infusion had a more significant impact on sore throat in the overall analysis, as
well as if non-vaccinated SARS-CoV-2-positive and SARS-CoV-2-negative subgroups were
considered. Sore throat is related to respiratory mucosa of the throat infection induced by several
viruses, in addition to coronavirus and rhinovirus, also respiratory syncytial virus and Epstein-Barr
virus, and by bacteria species, such as Streptococcus sp, Haemophilus influenzae and Moraxella
catarrhalis; however, most of sore throat cases seems to have virus as causative organisms [7].

Several medicinal plants/herbal drugs/phytomedicines have been evaluated for the
management of symptoms in patients with coronavirus 2019 disease [8,9]. Briefly, non-vaccinated
SARS-CoV-2-positive patients had improvements on cough, body ache, sore throat and fever
recovery by A. satureioides infusion. In addition, sore throat, loss of appetite, earache and dyspnea
showed faster resolution in the SARS-CoV-2-negative subgroup.

Considering the profile of A. satureioides—impacted symptomes, it is possible to suggest the anti-
inflammatory properties as a central mechanism of action. In accordance, an hydroalcoholic extract
obtained from A. satureioides inflorescences reduced neutrophil trafficking and levels of inflammatory
mediators in a model of inflammation induced by injection of lipopolysaccharide into the
subcutaneous tissue of male Wistar rats [10]. In a study conducted by De Souza, Basani and Schapoval
[11], evaluating the anti-inflammatory effect of A. satureioides spray-dried and freeze-dried powders
in a carrageenan-induced rat paw edema model, described significant antiedematogenic properties
and a reduction of the total leukocyte and polymorphonuclear cell migration in the pleural cavity for
the extracts.

© 2025 by the author(s). Distributed under a Creative Commons CC BY license.
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Although it is impossible to indicate at this moment exactly which phytocompound(s) is(are)
responsible for the huge effects of A. satureioides infusion, their flavonoids can be considered as
relevant candidates. Di Pierro et al. [12] conducted a clinical trial in order to observe the effects of
oral quercetin supplement (500 mg) for one week in patients infected with SARS-CoV2. Compared
to placebo groups, participants using quercetin had faster recovery of symptoms and tested negative
earlier in the follow-up. Aratjo et al. [13] showed the quercetin ability to prevent lung injury caused
by cigarette smoke quercetin using in vitro and in vivo models, pulmonary parenchyma and lung
function were protected due antioxidant and anti-inflammatory activities of quercetin [13]. Another
potential mechanism can be raised based on in vitro findings, since quercetin was able to relax airway
smooth muscle of tracheal rings from mice upon exposure to acetylcholine, similarly to
methylxanthines, quercetin inhibited the phosphodiesterase activity, a known mechanism of anti-
asthmatics [14], what can be involved with our findings on cough and dyspnea improvements
induced by A. satureioides infusions.

In addition, antiviral activity of quercetin may have contributed to symptoms improvements,
however the antiviral mechanism of action of quercetin is not widely well understood. Quercetin is
able to bind to the glycoprotein hemagglutinin of influenza A virus, inhibiting virus entry into host
cells [15]. Concerning SARS-CoV2, quercetin binds to the angiotensin-converting enzyme 2 (ACE2)
spike protein preventing virus-host recognition and the virus entrance on the host cell [16]. An in
vitro study has shown that quercetin inhibits syncytium formation in cells coexpressing the viral
spike protein and human ACE2 [17]. Furthermore, a molecular docking study reported that quercetin
inhibits the transmembrane serine protease 2 (TMPRSS2), a crucial protease involved in the
proteolytic cleavage of SARS-Cov-2 spike protein and consequently for its activation and binding to
the ACE2 receptor [18]. Additionally, quercetin prevents viral replication suppressing the activity of
3-chymotrypsin-like protease (3CLpro), a key enzyme involved in viral replication [16].

It is relevant to point out that the early intervention begin (at the first medical care seeking) was
based on previously described preclinical antiviral activities of A. satureioides [5] and the role of viral
replication levels in the first week of symptoms in the COVID-19 [19]. Given that COVID-19 diagnosis
by RT-PCR lasted up to 3-day, the inclusion and intervention happen already at the first medical care
seeking.

The findings on the final, all-randomized sample analysis here reported were mainly consistent
with those of the preliminary report with an interim analysis [6], a faster improvement of symptoms
induced by A. satureioides infusion. It is relevant to note that this preliminary report included data
collection from participants between March 24th to May 24th of 2021, at that moment only 18% of
COVID-19 participants were vaccinated, because the vaccines were not properly and widely
distributed in our country. During the second phase of data collection, which happened between July
26th and November 23rd, all the included COVID-19 participants were already vaccinated, resulting
in a total of 52,4% of the vaccinated participants with COVID-19 in the final analysis. The vaccination
impacted the severity of clinical outcomes, the vaccinated SARS-CoV2 positive subgroup even those
receiving M. domestica infusion showed faster resolution, in accordance with previous findings [20].
Interestingly, we did not observe a synergistic effect between vaccines and A. satureioides infusion to
recovery for any evaluated symptoms in the vaccinated SARS-CoV2 positive subgroup.

Although the high efficacy rated of vaccines against SARS-CoV2-induced infections is
unarguable, new mutations in the SARS-CoV-2 genome have been described and some variants can
reduce the effects of antibodies generated by both infection and vaccination [21], which can be
associated with reduced vaccine efficacy and increased transmissibility and risk of reinfection [22],
bringing the need of new effective approaches for COVID-19, including those based on traditional
medicine [23].

Our study had potential limitations. Firstly, our findings are based on an open label trial, it is
impossible to conduct this trial with a double-blind design, because of the differences in taste, smell
and visual of the infusions. However, to avoid or reduce this bias, the participants received
information about the project, including in the written informed consent form, as the central aim was
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to compare the effects of plants containing phenolic compounds, “apple” and “marcela” [6]. The low
rates of adherence (high lost- to follow-up) can be a research bias, leading to misinterpretation,
impacting the internal validity. In addition, older adults seem to accept the inclusion easier and
demonstrate a good adherence level compared to adults and young adults, limiting the
generalizability of the findings.

4. Materials and Methods
4.1. Ethical Considerations

The ethics committee of Universidade Federal do Rio Grande do Sul study approved this
protocol (4.514.201) that was registered at the Brazilian Registry of Clinical Trial (ReBEC, RBR-
8g6f2rv).

4.2. Trial Design and Randomization

As previously described with our preliminary data [6], this is a phase 2, randomized, open-label,
placebo-controlled trial to compare the impact of infusions of A. satureioides inflorescences with
dehydrated apple tea infusion, Malus domestica. It was used apple infusion as control, considering its
polyphenol level [24,25]. It is necessary to clarify that it was impossible to design a blind study on A.
satureioides infusion (tea), because of its distinctive flavor.

Eligible patients were older than 18 years old and suffering with viral respiratory infection
symptoms, such as fever, cough, and/or fatigue. Exclusion criteria were severe cases (need of
hospitalization at the first medical care seeking) and A. satureioides or apple intolerance for either sex;
and women who are pregnant or with reproductive potential (without any contraceptive use). The
participants asked for medical care at the Municipal Screening Unit (UMT) for COVID-19 in Igrejinha
(29.5734° S, 50.7925° W) and the Primary Healthcare Units of “Grupo Hospitalar Concei¢ao” of Porto
Alegre (30.0100° S, 51.0928° W), all of them located in Rio Grande do Sul State, Brazil. The sample
size determination required for the complete clinical trial was widely described [6]. A total of 240
eligible patients were enrolled.

Eligible patients were invited and were verbally informed about the study. After understanding
all the research information and agreement to participate, they read and signed an informed consent
form. All efforts were undertaken to guarantee accurate results and to ensure integrity and
confidentiality for the trial participants. The randomization was performed using the virtual platform
[6]. Packages containing the inflorescences or the dehydrated apples immediately after the
randomization were available to participants.

4.3. Plant Material and Intervention

A. satureioides inflorescences and dehydrated apple (M. domestica) were provided by the Kampo
de Ervas in Turvo, Parand, Brazil, with organic certification by ECOCERT®. The access to genetic
resources was recorded in the National System, SISGEN (A928BF2). The quality control,
phytochemical and microbiological characterization, was previously described with our preliminary
data [6].

The participants were instructed on infusion preparation in accordance with the Brazilian
Pharmacopoeia 6th edition, adding 1.5 g of the received plant material to 150 mL of boiling water
with infusion for 15 minutes, and on infusion use pattern, twice a day for 2 weeks [6].

4.4, Assessment

Sociodemographic and additional clinical characteristics, such as comorbid conditions, allergies
and prescribed drugs, were collected with a 31-item questionnaire at the first medical care seeking
(baseline). When nasopharyngeal swabs were used for the SARS-CoV-2 detection (RT-PCR).
Vaccination status was reported by the participants and checked in their medical records. Signs and
symptoms were collected at least once a day using a semi-structured 45-item questionnaire, available
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with remote monitoring approaches to be filled online (https://forms.gle/u6agfX3UMtNQS{bw?7),
using an app, by telephone, or in paper. As well as the medical records were checked. Blood samples
were collected before and after the intervention.

4.5. Endpoints

Our primary endpoint was the recovery time for respiratory symptoms (sore throat, dyspnea,
sneezing and cough), defined as the duration (number of days) from randomization to the first day
free of symptoms. Secondary outcomes were the recovery time for non-respiratory symptoms (fever,
body ache, earache and loss of appetite) and recovery time for all the studied symptoms considering
vaccination status against SARS-CoV-2 (vaccinated and non-vaccinated participants) and COVID-19
infection (SARS-CoV-2+ or SARS-CoV-2-). In addition, the rate of symptom recovery in the overall
and stratified analysis on days 8 and 14 after enrollment, was also evaluated.

4.6. Statistical Analysis

We performed an overall analysis comparing all participants in the intervention group with the
control group, and then stratified subgroup analysis, considering the adjusted analysis with COVID-
19 infection (SARS-CoV-2+ or SARS-CoV-2-) and vaccination status against SARS-CoV-2 (vaccinated
and non-vaccinated participants). After receiving the RT-PCR results, approximately 30% of the
participants had COVID-19. In addition, considering A. satureioides can act against different
pathogens related to upper respiratory tract infections [12,26-30], we evaluated the SARS-CoV-2-
negative subgroup. The SARS-CoV2+ participants were also stratified according to their SARS-CoV2
vaccination status (vaccinated and non-vaccinated participants), since this is associated with severity
and progression of COVID-19 symptoms [20].

Our analysis followed a “per-protocol” principle (PP). Categorical variables were described as
percentages, and continuous variables were described as mean (standard difference [SDs]) and
median (interquartile range [IQR]). To investigate the primary outcome, the Log-Rank test was
employed to compare the median survival time to symptom recovery between the groups. The log-
rank test compares time to event endpoints, in our study the event was symptom recovery. Patients
who did not recover were censored on day 14. The Cox regression was used to calculate Hazard
Ratios (HR). The recovery rate is expressed as the percentage of participants self-reporting symptom
absence on days 8th and 14th and compared between the group with the Chi-Square test. A 95%
confidence interval and significance level of 0.05 were used. The software Rstudio version 4.2.2 was
used.

5. Conclusions

Our findings indicate that 14-day course A. satureioides inflorescence infusion twice a day may
offer benefits in the management of mild viral respiratory infections symptoms, including those
induced by COVID-19, because consistently improved the rate of symptom recovery and induced
significantly faster recovery. Our findings may support the popular use of A. satureioides infusion as
an adjuvant therapy for managing viral respiratory tract infections symptoms. Further investigation
for clinical validation and to better understand the infusion mechanism of action are still needed.

Supplementary Materials: The following supporting information can be downloaded at: Preprints.org, Figure
S1: Kaplan-Meier curves for time to recovery from (A) Dyspnea, (B) Cough, (C) Loss of appetide, (D) Earache
and (E) Body ache in the overall analysis; Figure S2: Kaplan-Meier curves for time to recovery from (A) Dyspnea,
(B) Sneezing, (C) Earache and (D) Loss of appetide in the non-vaccinated SARS-CoV2 positive subgroup analysis;
Figure S3: Kaplan-Meier curves for time to recovery from (A) Cough, (B) Fever, (C) Sore throat and (D) Body
ache in the vaccinated SARS-CoV2 positive subgroup analysis; Figure S4: Kaplan-Meier curves for time to
recovery from cough for patients in the Malus domestica group. Non-vaccinated SARS-CoV2 positive and

vaccinated SARS-CoV2 positive subgroup analysis; Figure S5: Kaplan-Meier curves for time to recovery from
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(A) Dyspnea, (B) Cough, (C) Sneezing, (D) Fever and (E) Body ache in the SARS-CoV2 negative subgroup

analysis.
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The following abbreviations are used in this manuscript:
COVID-19 Coronavirus disease 2019
SARS-COV2 Severe acute respiratory syndrome coronavirus 2
A. satureioides Achyrocline satureioides
M. domestica, Malus domestica
NE Not possible to estimate
ReBEC Brazilian Registry of Clinical Trial
RT-PCR Reverse transcription polymerase chain reaction
UMT Municipal Screening Unit
SISGEN Sistema Nacional de Gestao do Patriménio Genético e do Conhecimento Tradicional Associado
PP “per-protocol” principle
ACE2 Angiotensin-converting enzyme 2
TMPRSS2 Transmembrane serine protease 2

3CLpro 3-chymotrypsin-like protease.
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