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A B S T R A C T   

BacBgroundA Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) promotes challenging immune and 
inflammatory phenomena. Though various therapeutic possibilities have been tested against coronavirus disease 
2019 (COVID-19), the most adequate treatment has not yet been established. Propolis is a natural product with 
considerable evidence of immunoregulatory and anti-inflammatory activities, and experimental data point to 
potential against viral targets. Ae hypothesized that propolis can reduce the negative effects of COVID-19. 
MethodsA In a randomized, controlled, open-label, single-center trial, hospitalized adult COVID-19 patients were 
treated with a standardized green propolis extract (EPP-AF®�) as an adjunct therapy. Patients were allocated to 
receive standard care plus an oral dose of B00 mg or C00 mgDday of green propolis for seven days, or standard 
care alone. Standard care included all necessary interventions, as determined by the attending physician. The 
primary end point was the time to clinical improvement, defined as the length of hospital stay or oxygen therapy 
dependency duration. Secondary outcomes included acute kidney injury and need for intensive care or vaso-
active drugs. Patients were followed for 2C days after admission. 
ResultsA Ae enrolled 12B patientsE B0 were assigned to EPP-AF®� B00 mgDday, B2 to EPP-AF®� C00 mgDday, and 
B2 to the control group. The length of hospital stay post-intervention was shorter in both propolis groups than in 
the control groupE lower dose, median F days versus 12 days (9GH confidence interval ICIJ −K.2L to −0.0FE p =
0.0B9) and higher dose, median K days versus 12 days (9GH CI −F.00 to −1.09E p = 0.009). Propolis did not 
significantly affect the need for oxygen supplementation. In the high dose propolis group, there was a lower rate 
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of acute kidney injury than in the controls (B.C vs 2L.CH), (odds ratio IORJ 0.1CE 9GH CI 0.0L–0.CBE p = 0.0BC). 
No patient had propolis treatment discontinued due to adverse events. 
ConclusionsA Addition of propolis to the standard care procedures resulted in clinical benefits for the hospitalized 
COVID-19 patients, especially evidenced by a reduction in the length of hospital stay. Consequently, we conclude 
that propolis can reduce the impact of COVID-19.   

1. Introduction 

The coronavirus disease 2019 (COVID-19) pandemic continues to 
cause considerable morbidity and mortality. More than 110 million 
people have been infected with severe acute respiratory syndrome 
coronavirus 2 (SARS-CoV-2) globally, resulting in over 2.B million 
deaths I1J and unprecedented negative impacts on health care and the 
economy I2,LJ. Despite advances in knowledge about viral targets for 
prospective medicines IBJ, COVID-19 remains a considerable thera-
peutic challenge IGJ. Critical features of this disease that have been 
investigated for medicinal intervention include viral spike protein 
interaction with cellular angiotensin-converting enzyme 2 (ACE2) and 
the human transmembrane protease TMPRSS2, which allow 
SARS-CoV-2 to attach to and enter host cells IK,FJ. In later stages of 
COVID-19, additional concerns include a typical exaggerated inflam-
matory response, mediated by p21-activated kinase 1 (PAK1), a “path-
ogenic” kinase IC–10J, and the inflammasome I11J, which are 
associated with pulmonary fibrosis, an increased need for intensive care 
and with high mortality rates I12J. Higher levels of PAK1 also reduce the 
adaptive immune response, facilitating viral replication IC,10,12J. 
Various propolis components can inhibit andDor modulate these viral 
targets I9,1LJ. 

Propolis, a natural product made by bees from bioactive plant parts 
and resins, is already extensively consumed in various regions of the 
world, due to its reputation as a health aid I9–1KJ, including immuno-
modulatory properties I1F,1CJ and antiviral activity I9,1C–20J. It is 
classified as a conventional food or food supplement in Brazil, a dietary 
supplement in the USA, a food supplement in the European Union, a 
functional food in Japan and Korea, and a health food in China I1GJ, 
being a low cost and easily accessible product. 

Normally, propolis varies according to climate regions and to the 
types of plants available I1G,1K,21–2LJ. Differences between propolis 
products, due to a lack of standardization involving the botanical source, 
as well as differences in solvent extraction and processing methods, was 
a challenge identified by the European Medicine Agency, since it would 
be difficult to extrapolate the available safety and efficacy information 
for all types of propolis I1B,1K,1C,2BJ. To overcome this problem with 
the variability of propolis, a standardized propolis product (EPP-AF®) 
that is chemically and biologically reproducible was developed I2G,2KJE 
it has proven safety and efficacy, and the dry extract had no significant 
interaction with medications, based on clinical studies conducted ac-
cording to OMS guidelines I9,1G,2F,2CJ. Similar safety and efficacy 
were found in a clinical study using a poplar tree propolis extract I29J, 
standardized according to recommendations made by Bankova I21J. 

1.1. Preclinical evidence 

Preclinical studies have demonstrated the antiviral, anti- 
inflammatory, wound healing, anticancer, immunoregulating, neuro-
protective, antiproteinuric and antioxidant properties of propolis I9,1C, 
19,2C,L0–L9J. Extensive revisions of the potential of propolis as a nat-
ural treatment option for COVID-19 I9,1C,B1–BGJ provide considerable 
evidence that it is an option that merits testing. Propolis components 
potentially could interfere with TMPRSS2 expression and ACE2 
anchorage I1K,BKJ. They also could help reduce inflammatory processes 
by PAK1 inhibition IC–10J, and by inhibiting the inflammasome IL1J. 

Given the evidence concerning its activities based on in vitro and in 
vivo research, we hypothesized that propolis could reduce the clinical 

impact of COVID-19 without interfering with other treatment options. 
To evaluate the efficacy and safety of oral propolis for SARS-CoV-2 
infection, we conducted a randomized, controlled, open-label trial in 
Salvador, Bahia, Brazil: Bee-Covid (The Use of Brazilian Green Propolis 
Extract (EPP-AF®) in Patients Affected by COVID-19). 

2. Materials and methods 

2.1. Trial design and oversight 

Bee-Covid was a single-center, open-label, randomized, controlled 
trial conducted from June L through August L0, 2020, at São Rafael 
Hospital, Salvador, Bahia, in northeast Brazil. Because of the emergency 
nature of the trial, placebos were not prepared. 

The protocol was approved by the Brazilian Committee of Ethics in 
Human Research (Registration number L1099L20.K.0000.00BC), 
approved May L0, 2020, and the trial was registered (ClinicalTrials.gov 
number, NCT0BBC0G9L). The study was conducted in accordance with 
the principles of the Declaration of Helsinki and the Good Clinical 
Practice guidelines of the International Conference on Harmonization. 
All participating patients andDor legal representatives were informed 
about the objectives and risks of participation and gave written informed 
consent. 

Eligible patients were randomly assigned in a 1:1:1 ratio to receive 
Propomax®�capsules produced with dehydrated Standardized Brazilian 
Green Propolis Extract, EPP-AF®� I2GJ for seven days at B00 mgDday 
(one 100 mg capsule, four times a day) plus standard care, or C00 
mgDday (two 100 mg capsules, four times a day) plus standard care, or 
standard care alone (control group). The decisions on standard sup-
portive treatment were made by the attending physicians, who were not 
involved in the study design or in the randomization process. Standard 
care comprised, as necessary, supplemental oxygen, noninvasive or 
invasive ventilation, corticosteroids, antibiotics andDor antiviral agents, 
vasopressor support, renal-replacement therapy, intra-aortic balloon 
pump and extracorporeal membrane oxygenation. 

The dose of propolis was chosen based on studies that had used 
similar doses without observing adverse effects I1G,2F,2CJ. Patients 
were assessed daily during their hospitalization, from days 1 through 2C. 
Data from patients who could not be reached for the 2C-day follow-up 
were censored at hospital discharge. A standardized Brazilian green 
propolis extract, which is composed mainly of a green propolis produced 
in southeast Brazil, processed with a specific extraction and drying 
process, was selected for use in this study because of its batch-to-batch 
reproducibility I2G,2KJ. The dosage of B00 mgDday offered 21.2 mg of 
total flavonoids, such as quercetin (measured according to procedures 
previously described by Aoisky and Salatino IBFJ) and GB mg of total 
phenolics, such as gallic acid (according to Rocha et al. IBCJ). 

2.2. Randomization and masBing 

Randomization was stratified based on age, degree of pulmonary 
involvement, comorbidities, symptom onset time, and oxygen require-
ment as factors. The randomization scheme was generated by using the 
web site Randomization.com <http:DDwww.randomization.com>. The 
randomization sequence was per block (using permuted blocks with four 
patients per block), including stratification. To minimize bias, allocation 
concealment was performed by researchers not involved in patient care. 
Maximum blindness among health professionals who had contact with 
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the participants was soughtE the professionals responsible for caring for 
patients did not have access to the intervention proposed in this study, 
and the data analysis was carried out with external statistical support 
and in an impartial manner. 

2.3. Patients 

Hospitalized patients over 1C years of age diagnosed with SARS-CoV- 
2 infection, confirmed by polymerase chain reaction–reverse transcrip-
tase testing, were considered eligible if symptoms started within 1B days 
of the randomization date. Exclusion criteria included pregnancy or 
lactation, known hypersensitivity to propolis, active cancer, human 
immunodeficiency virus carriers, patients undergoing transplantation of 
solid organs or bone marrow or who were using immunosuppressive 
medications, bacterial infection at randomization, sepsis or septic shock 
related to bacterial infection at randomization, impossibility of using the 
medication orally or by nasoenteral tube, known hepatic failure or 
advanced heart failure (New Nork Heart Association INNHAJ class III or 
IV). 

2.4. Outcome measures 

The primary end point was the time to clinical improvement defined 
as the length of hospital stay or oxygen therapy dependency time. Sec-
ondary end points were the percentage of participants requiring me-
chanical ventilation, rate of acute kidney injury, need for renal 
replacement therapy, need for intensive care treatment, and need for 
vasoactive drugs. Ae also analyzed patient laboratory parameters, 
including variation in serum levels of C-reactive protein over the seven 
days after randomization (Tables A1 and A2), and death. 

Acute kidney injury was defined according to Kidney Disease: 
Improving Global Outcomes (KDIGO) criteria IB9J as stage 1 (increase in 
serum creatinine by 0.L mgDdl within BC h or a 1.G–1.9 times increase in 
serum creatinine from baseline within F days), stage 2 (2.9 times in-
crease in serum creatinine within seven days), or stage L (L times or 
more increase in serum creatinine within seven days or initiation of 
renal replacement therapy. 

Safety outcomes included adverse events that occurred during 
treatment, serious adverse events, and premature or temporary discon-
tinuation of treatment. Adverse events were classified according to the 
National Cancer Institute Common Terminology Criteria for Adverse 
Events, version B.0L. 

2.5. Statistical analysis 

As information about the use of propolis for respiratory syndrome 
conditions was limited, we used data from previous studies to infer the 
length of hospital stay due to COVID-19 IG0J. Ae assumed a mean ( ±
standard deviation) length of hospital stay of 1L ± K.G days in the 
control group. Based on a two-sided type I error of 0.0G and C0H power 
to identify a difference of four days of length of hospital stay between the 
lower dose and the control groups, a sample size of B2 patients by group 
would be needed. This number of patients were recruited for the group 
with the higher propolis dose and the control group. 

The primary analysis study population comprised all patients who 
had been randomized (intention-to-treat population), using the group to 
which a patient was allocated as a variable, regardless of the medication 
administered or treatment adhesion. The main objective was to evaluate 
the effectiveness of propolis in reducing the number days of oxygen 
therapy and length of hospital stay in adult patients with confirmed 

Fig. 1. Consort flow diagram for the BeeCovid study.  
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SARS-CoV-2 infection. The number of days on oxygen therapy was based 
on the number of days patients were on invasive or noninvasive oxygen 
therapy, both counted after randomization. The time to discharge or 
oxygen free was assessed after all patients had reached day 2C. Patients 
still dependent on oxygen therapy, or still hospitalized, or who died by 
the end of follow-up time, were considered as time equal 2C days in the 
analysis. The endpoints were assessed visually using Kaplan Meier 
curves. The treatment effect was presented as the mean difference, with 
9GH confidence intervals and p-values. Ae used a generalized linear 
model with a Gamma distribution, considering age and the treatment 
groups as independent variables. 

The binary outcomes were assessed with a logistic-regression model. 
Continuous outcomes were evaluated through linear regression. Venti-
lator time, intensive care unit time, and vasopressor drug use time were 
adjusted additionally for the status at randomization. Adverse events 
were expressed as counts and percentages and compared between 
groups using the Fisher exact test. Analyses were performed with R 
software, version B.0.2 (R Project for Statistical Computing). 

3. Results 

3.1. Patients 

Of the 2B2 patients who were assessed for eligibility, 12G met 

inclusion criteria, were enrolled, and underwent randomization and 12B 
began treatment: B0 patients were assigned to receive the lower dose of 
propolis (B00 mgDday), B2 to receive the higher dose of propolis (C00 
mgDday) and B2 to receive standard care alone (control group) (Fig. 1). 
One patient was excluded after randomization and before receiving the 
medication (withdrew consent after randomization). 

The mean ( ± standard deviation) age of patients in this trial was 
G0.0 ± 12.C years, and K9.BH of the patients were men (Table 1). 
Overall, G.2H of patients had hypertension, G1.KH were obese, 21.0H 
had diabetes, and F.LH had chronic pulmonary obstructive disease. The 
median (interquartile range) time from symptom onset to randomization 
was C (K–10) days. At randomization, L.2H were using invasive me-
chanical ventilation, BC.BH were receiving oxygen with non-invasive 
ventilation, and B1.1H were being treated in the intensive care unit. 

Follow-up information at day 2C after admission for the primary 
outcome was complete for all 12B patients. The use of azithromycin, 
chloroquine, hydroxychloroquine, or oseltamivir was similar in all 
groups. The frequency of patients requiring use of corticosteroids was 
lower in the group receiving the lower dose of propolis (KGH) when 
compared to the higher dose of propolis (CLH) and standard care (9LH) 
groups. 

Table 1 
Demographic and clinical characteristics of the COVID-19 patients at baseline.  

Variables Total (N = 12B) Standard care 
(N = B2) 

EPP-AF B00 mgDday 
(N = B0) 

EPP-AF C00 mgDday 
(N = B2) 

Age, mean (SD), ! G0.0 (12.C) G1.K (1B.L) B9.G (12.C) BC.9 (11.2) 
Male se", #o. ($) CK (K9.B) 2C (KK.F) 2C (F0.0) L0 (F1.B) 
%thnicit!, #o. ($)     

Ahite LL (L0.K) 10 (2L.C) 1L (L2.G) 10 (2L.C) 
Black 2K (21.0) 12 (2C.K) G (12.G) 9 (21.B) 
Mixed KG (G2.B) 20 (BF.K) 22 (GG.0) 2L (GB.C) 

&oe"isting conditions, #o. ($)     
Diabetes 2K (21.0) 11 (2K.2) 10 (2G.0) G (11.9) 
Hypertension GK (BG.2) 21 (G0.0) 1C (BG.0) 1F (B0.G) 
COPDDAsthma 9 (F.L) 2 (B.C) L (F.G) B (9.G) 
Obesity KB (G1.K) 1C (B2.9) 2L (GF.G) 2L (GB.C) 

Median time 'rom s!m(tom onset to randomi)ation, median 
(I*R) 

C.0 (K.0–10.0) C.0 (K.0–10.F) C.0 (G.0–9.0) 9 (F.0–10.0) 

Randomi)ation location, #o. ($)     
Aard FL (GC.9) 22 (G2.B) 2F (KF.G) 2B (GF.1) 
ICU G1 (B1.1) 20 (BF.K) 1L (L2.G) 1C (B2.9) 

&onditions at randomi)ation, #o. ($)     
No additional oxygen therapy K0(BC.B) 20 (BF.K) 20(G0.0) 20(BF.K) 

Nasal cannula G9(BF.K) 21(G0.0) 1F (B2.G) 21 (G0.0) 
High-flow nasal cannula 1 (0.C) 0 (0.0) 1 (2.G) 0 (0.0) 
Invasive ventilation B (L.2) 1 (2.B) 2 (G.0) 1 (2.B) 

Tem(erature, median (I*R), ◦& LK.L (LG.F–LK.C) LK.B (LG.9–LK.C) LK.2 (LG.F–LK.C) LK.2 (LG.G–LF.0) 
Res(irator! rate >2+,min — #o. ($) 12 (9.F) G (11.9) B (10.0) L (F.1) 
S(-2 < .3$, #o. ($), 21 (1K.9) B (9.G) K (1G.0) 11 (2K.2) 
/ung (arench!ma in0ol0ement estimated b! &T, #o. ($)     
<2GH 29 (2L.B) 10 (2L.C) 1L (L2.G) K (1B.L) 
2G–G0H K2 (G0.0) 20 (BF.K) 1B (LG.0) 2C (KK.F) 
G0–FGH 29 (2L.B) 11 (2K.2) 10 (2G.0) C (19.0) 
>FGH B (L.2) 1 (2.B) L (F.G) 0 (0.0) 

&oncomitant &-1ID21. treatmenta, #o. ($)     
Azithromycin 11C (9G.2) B1 (9F.K) LF (92.G) B0 (9G.2) 
Chloroquine or Hydroxychloroquine B (L.2) 2 (B.C) 0 (0.0) 2 (B.C) 
Oseltamivir FK (K1.L) 2C (KK.F) 2B (K0.0) 2B (GF.1) 
Corticosteroids 100 (C0.K) L9 (92.9) 2K (KG.0) LG (CL.L) 

&reatinine (mg,dl), median (I*R) 0.C1 (0.K2–1.00) 0.KC (0.GG–1.02) 0F9 (0.KF–1.00) 0.CG (0.FK–1.0L) 
3hite2cell count ("143,mm3), median (I*R) G.9 (B.L–F.9) K.2 (B.B–F.C) G.L (L.K–F.1) K.1 (B.C–C.2) 
/!m(hoc!te count (" 143, mm3), median (I*R), 0.9 (0.F–1.L) 0.C2 (0.F–1.0) 1.0 (0.F–1.B) 1.0 (0.F–1.L) 
5latelet count (" 143, mm3), median (I*R) 1CL.0 

(1B2.G–2LL.G) 
1KB.0 (1L1.0–22B.2) 201.G (1BG.F–2L9.G) 1CC.G (1GB.2–2LG.F) 

As(artate aminotrans'erase (6,/) — median (I*R) BL.0 (L2.G–KL.0) BK.G (L1.F–KG.2) B9.0 (L1.G–FL.G) L9.0 (LL.0–B9.G) 

Abbreviations: BMI, body-mass index (calculated as weight in kilograms divided by height in meters squared), COPD, chronic obstructive pulmonary disease, CT 
computerized tomography, SpO2, Peripheral oxygen saturation. 

a lopinavir-ritonavir, remdesivir, tocilizumab, and colchicine were not used for any patient. 
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3.2. Primary outcomes 

Length of hospital stay at 2C days was significantly lower in both 
groups receiving propolis than in the standard care group, with a mean 
difference between the lower propolis dose and the control of −L.0L 
days (9GH confidence interval ICIJ −K.2L to −0.0FE p = 0.0B9E median 
F versus 12 days), and for the higher dose of propolis compared to 
control it was −L.CC days (9GH CI −F.00 to −1.09E p = 0.009E median K 
versus 12 days,) (Table 2). The cumulative frequency of discharge from 
the hospital is shown in Fig. 2a. 

Patients assigned to propolis did not have a significantly different 
time on oxygen (with or without invasive ventilation) compared to the 
control group. The mean difference for the lower dose of propolis versus 
control was −2 days (9GH CI −F.CB to L.GFE p = 0.BF0), and for the 
higher dose of propolis versus control it was - 0.99 days (9GH CI −K.09 
to B.12E p = 0.F10) (Table 2). The cumulative frequency of patients no 
longer on supplemental oxygen is shown in Fig. 2b. 

3.3. Secondary outcomes 

The incidence of acute kidney injury was 2L.CH, 12.GH, and B.CH 
for the control, B00 and C00 mg propolisDday groups, respectively. Only 
the higher dose group had a significantly lower rate of acute kidney 
injury than the control group (odds ratio IORJ 0.1CE 9GH CI 0.0L–0.CBE 
p = 0.0BC). 

There were no significant differences in any of the remaining sec-
ondary outcomes. None of the patients taking the lower dose of propolis 
needed to be transferred to the intensive care unit, while the rate was 
20.CH in the higher propolis dose group compared to 2F.LH in the 
control (OR 0.K9E 9GH CI 0.1F–2.FBE p = 0.K01) (Table 2). Thirteen 
patients initiated mechanical ventilation after randomization (G.LH of 

patients assigned the lower dose of propolis, F.LH of those using the 
higher dose of propolis and 19.GH of the control group). The median 
number of days of invasive ventilation after randomization was 1K 
(1K–1F) in the group assigned to propolis B00 mgDday, G (B–C) in the 
propolis C00 mgDday group, and 11 (K–1F) in the control group 
(Table 2). 

The percentage of patients needing vasoactive agents was numeri-
cally lower in the groups receiving propolis than in the control group 
(10.0H with propolis B00 mgDday, F.1H with propolis C00 mgDday, and 
2L.CH in the control group). The duration of vasoactive drug use and 
intensive care unit necessity was similar in all groups (Table 2). Labo-
ratory data, including variation in serum levels of C-reactive protein 
over the seven days after randomization was recorded (Appendix 
Tables A1 and A2, Figs. A1 and A2). 

3.4. Safety outcomes 

Adherence to the trial intervention did not differ according to the 
treatment group. No patient had propolis treatment discontinued due to 
side effects. The percentages of patients experiencing adverse events did 
not differ significantly among the three groups. The most severe adverse 
event overall was shockDneed for vasoactive drugs in 2L.CH of the pa-
tients in the standard care group versus 10H in the propolis B00 mgDday 
group, and F.1H in the propolis C00 mgDday groupE p = 0.09C. The 
second most common adverse event was acute respiratory failure, which 
occurred at a rate of 19.GH in the standard care group, G.LH with 
propolis B00 mgDday, and F.LH with propolis C00 mgDday (Table 2). 

Gastrointestinal adverse events, specifically nausea, presented in one 
patient in the group with the lower dose of propolis and one patient in 
the control group. The only neurologic event was headache, and it 
presented in only one patient in the control group. The percentages of 

Table 2 
BeeCovid study outcomes.       

Between-group effect  

Outcomes Control Group 
(n = B2) 

EPP-AF B00 mgD 
day (n = B0) 

EPP-AF 
C00 mgDday 
(n = B2) 

Effect 
statistic 

Adjusteda       

Estimate EPP-AF 
B00 mgDday (9GH CI) 

P 
value 

Estimate EPP-AF 
C00 mgDday (9GH CI) 

P 
0alue 

5rimar! outcome (Duration 
in da!s)       

Hospital stay       
Mean (9GH CI) 12.K 

(10.K–1B.K) 
9.G (F.2–11.C) C.2 (K.G–9.9) MD −L.0L (−K.2L to 

−0.0F) 
0.0B9 -L.CC (−F.00 to 

−1.09) 
0.009 

Median (IOR) 12 (C–1K) F.0 (G–12) K.0 (G–11)    
Oxygen therapyb (N = LL) (N = 21) (N = 2F)    

Mean (9GH CI) F.B (B.9–10.0) K.L (2.9–9.C) G.0 (2.9–F.2) MD −2.1L (−F.CB to L.GF) 0.BF0 -0.99 (−K.09 to B.12) 0.F10 
Median (IOR) G (L–11) L (1–K) 2 (1–G)     

Acute 7idne! In8ur!, #o. 
($) 

10 (2L.C) G (12.G) 2 (B.C) OR 0.G1 (0.1L–1.C0) 0.L0G 0.1C (0.0L–0.CB) 0.0BC 

AKI KDIGO 1 B (B0.0) B (C0.0) 2 (100H) —   
AKI KDIGO 2 2 (20.0) 1 (20.0) 0 (0.0) —   
AKI KDIGO L B (B0.0) 0 (0.0) 0 (0.0) —   
Renal re(lacement thera(!, 

#o. ($) 
L (F.1) 1 (2.G) 0 (0.0) OR 0.LK (0.02–L.LC) 0.B1G — 0.99B 

In0asi0e 1entilation, a'ter 
randomi)ation #o. ($) 

N = B1 N = LC N = B1 OR 0.1K (0.01C–0.9K2) 0.0KG 0.2G (0.11–1.2G) 0.10F 
C (19.G) 2 (G.L) L (F.L)    

In0asi0e 0entilation time, 
median (I*R) 

11 (K–1F) 1K.0 (1K–1F) G (B–C) MD B.G0 (−9.C2 to 1C.C2) 0.GGL -C.CL (−20.CK to 
L.20) 

0.1CB 

1asoacti0e agent, #o. ($) 10 (2L.C) B (10.0) L (F.1) OR 0.LC (0.09–1.L9) 0.1K1 0.29 (0.0K–1.1K) 0.09C 
1asoacti0e agente time, 

da!s, median (I*R) 
B (2–F) G (2–C) G (B–9) MD -B.B0 (−1G.GC to K.FC) 0.BGG -2.GK (−1B.99 to 

9.CC) 
0.K9B 

I&6 a'ter randomi)ation, 
#o. ($) 

N = 22 N = 2F N = 2B OR — 0.99L 0.K9 (0.1F–2.FB) 0.K01 
K (2F.L) 0 (0.0) G (20.C)    

Death 0 (0.0) 0 (0.0) 0 (0.0) —   

MD = mean differenceE OR = odds ratio. 
Seven inpatients 2C days after admission P Four patients on oxygen dependence 2C days after admission. 

a All models were adjusted for age. 
b For invasive ventilation time and vasoactive agent time, the models are adjusted for age and randomization location. 
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patients with laboratory abnormalities were similar in the three groups 
(Appendix Table A1 and Appendix Fig. A1). Episodes of itching, an in-
crease in alkaline phosphatase, and rash were not observed in any of the 
patients. No patient had propolis treatment discontinued due to any 
adverse event. 

+. Discussion 

Through this randomized clinical trial, we found that oral adminis-
tration of propolis (EPP-AF®) for F days was safe and beneficial. Prop-
olis plus standard care support was associated with a reduction in length 
of hospital stay after randomization for treatment, median F days (G–12) 
with B00 mgDday and K days (G–11) with C00 mgDday, compared with a 
median of 12 days (C–1K) for standard treatment alone. 

Severe pulmonary involvement is the most common problem asso-
ciated with advanced cases of COVID-19 IG1,G2J. All 12B patients 
included in our study had some degree of pulmonary involvement, and 
just over half of them were on oxygen support at randomization, 
demonstrating that this patient population had moderate to severe cases 
of this disease. The time under oxygen support, including invasive and 
non-invasive therapy was not significantly different between the groupsE 
the median in the B00 mgDday group was three days (1–K), and in the 
C00 mgDday group it was two days (1–G) (p = 0.BF0 and 0.F10, 
respectively), compared with five days (L–11) for standard care alone. 
There was an apparent tendency for patients treated with propolis to 
have a reduced need for invasive oxygen therapyE but since relatively 
few patients in this cohort required this type of support overall, we 
cannot conclude that propolis was beneficial based on this clinical 
parameter. 

Ae are not able to specify the mechanisms through which propolis 
acted in benefitting the COVID-19 patients. However, there is 

considerable evidence that various of the comorbidities associated with 
severe cases of COVID-19 can be ameliorated by propolis I9,1C,B1–BG, 
GL–GKJ. Also, quercetin, a propolis component, has demonstrated anti-
viral, cancer cell growth inhibition, thrombin inhibition and senolytic 
activities, which are all relevant properties for dealing with COVID-19 
I9,GFJ. Caffeic acid, caffeic acid phenethyl ester (CAPE), apigenin and 
artepellin C are polyphenols found in propolis that can block the onco-
genic kinase PAK1, which promotes an exaggerated and pathogenic 
immune response in advanced cases of COVID-19 I9J. Another propolis 
component, kaempferol, was found to inhibit the expression of 
TMPRSS2 and reduce ACE2 anchorage I1LJ, which the virus requires to 
invade host cells. 

Acute kidney injury is a common complication in COVID-19 I12,GCJ. 
It’s incidence varies among COVID-19 patients, being associated with a 
poor prognosis, longer hospitalization times and greater mortality IG1, 
GC,G9J. An observational study of more than G000 hospitalized 
COVID-19 patients reported an overall frequency of LKH acute kidney 
injuryE among patients on noninvasive oxygen support, the rate was 
20H, and among those on mechanical ventilator support it was C9H. 
This implies a “cross talk” between lung and kidney under inflammatory 
insult IG9,K0J. 

In our study, patients treated with the higher dose of propolis had a 
significantly lower incidence of acute kidney injury compared to the 
control group. These findings have an important clinical significance, 
since acute kidney injury is associated with the worst outcomes, 
including greatly increased mortality IGC,G9,K1J. The development of 
severe kidney lesions in COVID-19 patients is multifactorial, involving 
risk factors inherent to these patients (e.g., comorbidities), including 
volemic state, exposure to nephrotoxins, acute cardiac involvement 
(cardiorenal syndrome), systemic inflammation (immune response 
dysregulationE cytokine storm), endothelial lesions (microthrombi 

Fig. 2. Cumulative frequencies of COVID-19 patient primary outcomes. Time till discharge from the hospital (Fig. 2a) and time till oxygen-therapy free (Fig. 2b) for 
standard care and the two EPP-AF (propolis extract) doses. 
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formation), and renal tubular lesions IG9,K2J. EPP-AF promoted 
immunomodulation of the NF-kBDTLRB system, with reduction of in-
terleukins in renal tissue, helping protect the endothelium and mito-
chondria in a rat sepsis model IKLJ. The antioxidant, 
immunomodulatory and anti-inflammatory effects of propolis on the 
kidney, also apparent in another clinical trial I2CJ, can help explain why 
the oral propolis adjunct treatment reduced kidney damage in the 
COVID-19 patients. Considering that many COVID-19 patients develop 
kidney damage and then require hemodialysis even after the disease 
course IK1J, this possibility of reducing the impact on the kidney would 
an important benefit of the use of propolis. Other relevant studies 
demonstrating the effectiveness of propolis for treating COVID-19 
include a clinical trial of patients with uncomplicated upper respira-
tory tract infection IKBJ, and a case study of a patient who had only mild 
symptoms after consuming Propomax®� capsules, which contain 
EPP-AF®�propolis IKGJ. 

Our study has several limitations. It was a single-center clinical trial, 
with only B0–B2 patients in each treatment group, requiring greater 
caution in interpretations and generalizations concerning the findings. 
Although we blinded most of the health professionals involved in care of 
the patients, to reduce the possibility of interference, this trial was open. 
Also, the patients were followed for only a short period, limiting the 
possibility of evaluating long-term benefits. 

In conclusion, the addition of oral propolis (EPP-AF®) to the stan-
dard care procedures was safe and had clinical benefits for the hospi-
talized COVID-19 patients, especially evidenced by a reduction in the 
hospitalization time. Possibly, administration early in the disease course 
would have an even greater benefit in reducing the disease’s impact. 
Future studies can further assess the impact of propolis on renal pro-
tection in COVID-19 patients. Given our findings, and the evidence 
concerning the ways in which propolis can affect various disease 
mechanisms that are relevant to SARS-CoV-2 infection, propolis should 
be considered as an adjuvant in the treatment of COVID-19 patients. 
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Phenolic profile, antioxidant capacities and enzymatic inhibitory activities of 
propolis from different geographical areas: needs for analytical harmonization, 
Antioxidants 9 (2020) FG, https:DDdoi.orgD10.LL90Dantiox90100FG. 

I1FJ J.L. Machado, A.K. Assunção, M.C. da Silva, A.S. Dos Reis, G.C. Costa, D. Arruda, B. 
A. Rocha, M.M. Vaz, A.M. Paes, R.N. Guerra, A.A. Berretta, F.R. do Nascimento, 
Brazilian green propolis: anti-inflammatory property by an immunomodulatory 

M.A.D. Silveira et al.                                                                                                                                                                                                                           



%LRPHGLFLQH 	 3KDUPDFRWKHUDS\ ��� ������ ������

�

activity, Evid. Based Complement. Altern. Med. 2012 (2012), 1GFKG2, https:DDdoi. 
orgD10.11GGD2012D1GFKG2. 

I1CJ N. Ripari, A.A. Sartori, M.S. Honorio, F.L. Conte, K.I. Tasca, K.B. Santiago, J. 
M. Sforcin, Propolis antiviral and immunomodulatory activity: a review and 
perspectives for COVID-19 treatment, J. Pharm. Pharmacol. FL (2021) 2C1–299, 
https:DDdoi.orgD10.109LDjppDrgaa0KF. 

I19J T. Shimizu, A. Hino, A. Tsutsumi, N.K. Park, A. Aatanabe, M. Kurokawa, Anti- 
influenza virus activity of propolis in vitro and its efficacy against influenza 
infection in mice, Antivir. Chem. Chemother. 19 (200C) F–1L, https:DDdoi.orgD 
10.11FFD09GKL2020C01900102. 

I20J J. Ito, F.R. Chang, H.K. Aang, N.K. Park, M. Ikegaki, N. Kilgore, K.H. Lee, Anti- 
AIDS agents. BC.(1) Anti-HIV activity of moronic acid derivatives and the new 
melliferone-related triterpenoid isolated from Brazilian propolis, J. Nat. Prod. KB 
(2001) 12FC–12C1, https:DDdoi.orgD10.1021Dnp010211x. 

I21J V. Bankova, Chemical diversity of propolis and the problem of standardization, 
J. Ethnopharmacol. 100 (200G) 11B–11F, https:DDdoi.orgD10.101KDj. 
jep.200G.0G.00B. 

I22J A.C. Sawaya, I. Barbosa da Silva Cunha, M.C. Marcucci, Analytical methods applied 
to diverse types of Brazilian propolis, Chem. Cent. J. G (2011) 2F, https:DDdoi.orgD 
10.11CKD1FG2-1GLR-G-2F. 

I2LJ G.C.-F. Chan, K.-A. Cheung, D.M.-N. Sze, The immunomodulatory and anticancer 
properties of propolis, Clin. Rev. Allerg. Immunol. BB (201L) 2K2–2FL, https:DDdoi. 
orgD10.100FDs1201K-012-CL22-2. 

I2BJ J.M. Sforcin, V. Bankova, Propolis: is there a potential for the development of new 
drugsT J. Ethnopharmacol. 1LL (2011) 2GL–2K0, https:DDdoi.orgD10.101KDj. 
jep.2010.10.0L2. 

I2GJ A.A. Berretta, A.P. Nascimento, P.C. Bueno, M.M. Vaz, J.M. Marchetti, Propolis 
standardized extract (EPP-AF(R)), an innovative chemically and biologically 
reproducible pharmaceutical compound for treating wounds, Int. J. Biol. Sci. C 
(2012) G12–G21, https:DDdoi.orgD10.F1G0Dijbs.LKB1. 

I2KJ F.S. Marquiafável, A.P. Nascimento, Hd.S. Barud, F. Marquele-Oliveira, L.A.P. de- 
Freitas, J.K. Bastos, A.A. Berretta, Development and characterization of a novel 
standardized propolis dry extract obtained by factorial design with high artepillin 
C content, J. Pharm. Technol. Drug Res. B (201G) 1, https:DDdoi.orgD10.F2BLD 
20G0-120R-B-1. 

I2FJ D.A.C. Cusinato, E.S. Martinez, M.T.C. Cintra, G.C.O. Filgueira, A.A. Berretta, V. 
L. Lanchote, E.B. Coelho, Evaluation of potential herbal-drug interactions of a 
standardized propolis extract (EPP-AF®) using an in vivo cocktail approach, 
J. Ethnopharmacol. 2BG (2019), 1121FB, https:DDdoi.orgD10.101KDj. 
jep.2019.1121FB. 

I2CJ M.A.D. Silveira, F. Teles, A.A. Berretta, T.R. Sanches, C.E. Rodrigues, A.C. Seguro, 
L. Andrade, Effects of Brazilian green propolis on proteinuria and renal function in 
patients with chronic kidney disease: a randomized, double-blind, placebo- 
controlled trial, BMC Nephrol. 20 (2019) 1B0, https:DDdoi.orgD10.11CKDs12CC2- 
019-1LLF–1LLF. 

I29J D. Soleimani, M. Rezaie, F. Rajabzadeh, J. Gholizadeh Navashenaq, M. Abbaspour, 
M. Miryan, F. Razmpour, G. Ranjbar, R. Rezvani, L. Jarahi, S.I. Hashemy, 
L. Goshayeshi, M. Nematy, Protective effects of propolis on hepatic steatosis and 
fibrosis among patients with nonalcoholic fatty liver disease (NAFLD) evaluated by 
real-time two-dimensional shear wave elastography: a randomized clinical trial, 
Phytother. Res. 2020 (2020), https:DDdoi.orgD10.1002Dptr.K9LF. 

IL0J J.M. Sforcin, Propolis and the immune system: a review, J. Ethnopharmacol. 11L 
(200F) 1–1B, https:DDdoi.orgD10.101KDj.jep.200F.0G.012. 

IL1J J.I. Hori, D.S. Samboni, D.B. Carrao, G.H. Goldman, A.A. Berretta, The inhibition of 
inflammasome by Brazilian propolis (EPP-AF), Evid. Based Complement. Altern. 
Med. 201L (201L), B1CG0C, https:DDdoi.orgD10.11GGD201LDB1CG0C. 

IL2J A.P. Tiveron, P.L. Rosalen, M. Franchin, R.C. Lacerda, B. Bueno-Silva, B. Benso, 
C. Denny, M. Ikegaki, S.M. Alencar, Chemical characterization and antioxidant, 
antimicrobial, and anti-inflammatory activities of south brazilian organic propolis, 
PLoS One 11 (11) (201K), e01KGGCC, https:DDdoi.orgD10.1LF1Djournal. 
pone.01KGGCC. 

ILLJ C. Frozza, D.A. Santos, L.C. Rufatto, L. Minetto, F.J. Scariot, S. Echeverrigaray, C. 
T. Pich, S. Moura, F.F. Padilha, S. Borsuk, L. Savegnago, T. Collares, F.K. Seixas, 
O. Dellagostin, M. Roesch-Ely, J. Henriques, Antitumor activity of Brazilian red 
propolis fractions against Hep-2 cancer cell line, Biomed. Pharmacother. 91 (201F) 
9G1–9KL, https:DDdoi.orgD10.101KDj.biopha.201F.0G.02F. 

ILBJ A. Oryan, E. Alemzadeh, A. Moshiri, Potential role of propolis in wound healing: 
biological properties and therapeutic activities, Biomed. Pharmacother. 9C (201C) 
BK9–BCL, https:DDdoi.orgD10.101KDj.biopha.201F.12.0K9. 

ILGJ J. Tao, C. Shen, N. Sun, A. Chen, G. Nan, Neuroprotective effects of pinocembrin on 
ischemiaDreperfusion-induced brain injury by inhibiting autophagy, Biomed. 
Pharmacother. 10K (201C) 100L–1010, https:DDdoi.orgD10.101KDj. 
biopha.201C.0F.02K. 

ILKJ A. Picolotto, D. Pergher, G.P. Pereira, K.G. Machado, H. da Silva Barud, M. Roesch- 
Ely, M.H. Gonzalez, L. Tasso, J.G. Figueiredo, S. Moura, Bacterial cellulose 
membrane associated with red propolis as phytomodulator: Improved healing 
effects in experimental models of diabetes mellitus, Biomed. Pharmacother. 112 
(2019), 10CKB0, https:DDdoi.orgD10.101KDj.biopha.2019.10CKB0. 

ILFJ M.B. de Miranda, M.F. Nascimento Lanna, A. de Paula, C.A. de Souza, M. 
E. Felipetto, M. da Silva Barcelos L., S. de Moura, Hydroalcoholic extract of 
Brazilian green propolis modulates inflammatory process in mice submitted to a 
low protein diet, Biomed. Pharmacother. 109 (2019) K10–K20, https:DDdoi.orgD 
10.101KDj.biopha.201C.10.11K. 

ILCJ D.P. Diniz, D.A. Lorencini, A.A. Berretta, M.A.C.T. Cintra, E.N. Lia, A.A. Jordão, E. 
B. Coelho, Antioxidant effect of standardized extract of propolis (EPP-AF®) in 

healthy volunteers: a “before and after” clinical study, Evid. Based Complement. 
Altern. Med. 2020 (2020), FGLC2L2, https:DDdoi.orgD10.11GGD2020DFGLC2L2. 

IL9J A.R. Piñeros, M.H.F. de Lima, T. Rodrigues, A.F. Gembre, T.B. Bertolini, M. 
D. Fonseca, A.A. Berretta, L.N.S. Ramalho, F.O. Cunha, J.I. Hori, V.L.D. Bonato, 
Green propolis increases myeloid suppressor cells and CDB(+)FoxpL(+) cells and 
reduces Th2 inflammation in the lungs after allergen exposure, J. Ethnopharmacol. 
2G2 (2020), 112B9K, https:DDdoi.orgD10.101KDj.jep.2019.112B9K. 

IB1J N. Al Naggar, J.P. Giesy, M.M. Abdel-Daim, M. Javed Ansari, S.N. Al-Kahtani, 
G. Nahya, Fighting against the second wave of COVID-19: can honeybee products 
help protect against the pandemicT Saudi J. Biol. Sci. 2C (2020) 1G19–1G2F, 
https:DDdoi.orgD10.101KDj.sjbs.2020.12.0L1. 

IB2J D. Bachevski, K. Damevska, V. Simeonovski, M. Dimova, Back to the basics: 
propolis and COVID-19, Dermatol. Ther. LL (2020), e1LFC0, https:DDdoi.orgD 
10.1111Ddth.1LFC0. 

IBLJ T.S. Keflie, H.K. Biesalski, Micronutrients and bioactive substances: their potential 
roles in combating COVID-19, Nutrition CB (2020), 11110L, https:DDdoi.orgD 
10.101KDj.nut.2020.11110L. 

IBBJ A.G. Lima, J.C.M. Brito, A.S. da Cruz Nizer, Bee products as a source of promising 
therapeutic and chemoprophylaxis strategies against COVID-19 (SARS-CoV-2), 
Phytother. Res. LG (2020) FBL–FG0, https:DDdoi.orgD10.1002Dptr.KCF2. 

IBGJ C.A. Scorza, V.C. Gonçalves, F.A. Scorza, A.C. Fiorini, A.G. de Almeida, M. Fonseca, 
J. Finsterer, Propolis and coronavirus disease 2019 (COVID-19): lessons from 
nature, Complement. Ther. Clin. Pract. B1 (2020), 10122F, https:DDdoi.orgD 
10.101KDj.ctcp.2020.10122F. 

IBKJ V. Kumar, J.K. Dhanjal, S.C. Kaul, R. Aadhwa, D. Sundar, Aithanone and caffeic 
acid phenethyl ester are predicted to interact with main protease (M(pro)) of SARS- 
CoV-2 and inhibit its activity, J. Biomol. Struct. Dyn. (2020) 1–1L, https:DDdoi.orgD 
10.10C0D0FL91102.2020.1FF210C. 

IBFJ R.G. Aoisky, A. Salatino, Analysis of propolis: some parameters and procedures for 
chemical quality control, J. Apic. Res. LF (199C) 99–10G, https:DDdoi.orgD10.10C0D 
0021CCL9.199C.111009K1. 

IBCJ B.A. Rocha, P.C.P. Bueno, M.Md.O.L.L. Vaz, A.P. Nascimento, N.U. Ferreira, Gd. 
P. Moreno, M.R. Rodrigues, A.Rd.M. Costa-Machado, E.A. Barizon, J.C.L. Campos, 
P.F. de Oliveira, Nd.O. Acésio, Sd.P.L. Martins, D.C. Tavares, A.A. Berretta, 
Evaluation of a propolis water extract using a reliable RP-HPLC methodology and 
in vitro and in vivo efficacy and safety characterisation, Evid. Based Complement. 
Alternat. Med. 201L (201L), KF0BG1, https:DDdoi.orgD10.11GGD201LDKF0BG1. 

IB9J J.A. Kellum, N. Lameire, P. Aspelin, R.S. Barsoum, E.A. Burdmann, S.L. Goldstein, 
C.A. Herzog, M. Joannidis, A. Kribben, A.S. Levey, A.M. MacLeod, R.L. Mehta, P. 
T. Murray, S. Naicker, S.M. Opal, F. Schaefer, M. Schetz, S. Uchino, Kidney disease: 
improving global outcomes (KDIGO) acute kidney injury work group. KDIGO 
clinical practice guideline for acute kidney injury, Kidney Int. Suppl. 2 (2012) 
1–1LC, https:DDdoi.orgD10.10LCDkisup.2012.1. 

IG0J B. Cao, N. Aang, D. Aen, A. Liu, J. Aang, G. Fan, L. Ruan, B. Song, N. Cai, M. Aei, 
R. Li, J. Ria, N. Chen, J. Riang, T. Nu, T. Bai, R. Rie, L. Shang, C. Li, N. Nuan, 
C. Aang, A trial of lopinavir-ritonavir in adults hospitalized with severe Covid-19, 
New Engl. J. Med. LC2 (2020) 1FCF–1F99, https:DDdoi.orgD10.10GKD 
NEJMoa20012C2. 

IG1J A.J. Guan, S.N. Ni, N. Hu, A.H. Liang, C.O. Ou, J.R. He, L. Liu, H. Shan, C.L. Lei, 
D. Hui, B. Du, L. Li, G. Seng, K.-N. Nuen, R. Chen, C. Tang, T. Aang, P. Chen, 
J. Riang, S. Li, N. Shong, Clinical characteristics of coronavirus disease 2019 in 
China, New Engl. J. Med. LC2 (2020) 1F0C–1F20, https:DDdoi.orgD10.10GKD 
NEJMoa20020L2. 

IG2J D. Aang, B. Hu, C. Hu, F. Shu, R. Liu, J. Shang, B. Aang, H. Riang, S. Cheng, 
N. Riong, N. Shao, N. Li, R. Aang, S. Peng, Clinical characteristics of 1LC 
hospitalized patients with 2019 novel coronavirus-infected pneumonia in Auhan, 
China, JAMA L2L (2020) 10K1–10K9, https:DDdoi.orgD10.1001Djama.2020.1GCG. 

IGLJ M. Rue, N. Liu, H. Ru, S. Shou, N. Ma, T. Sun, M. Liu, H. Shang, H. Liang, Propolis 
modulates the gut microbiota and improves the intestinal mucosal barrier function 
in diabetic rats, Biomed. Pharmacother. 11C (2019) (2019), 109L9L, https:DDdoi. 
orgD10.101KDj.biopha.2019.109L9L. 

IGBJ M. Miryan, D. Soleimani, L. Dehghani, K. Sohrabi, F. Khorvash, M. Bagherniya, S. 
M. Sayedi, G. Askari, The effect of propolis supplementation on clinical symptoms 
in patients with coronavirus (COVID-19): A structured summary of a study protocol 
for a randomised controlled trial, Trials 21 (2020) 99K, https:DDdoi.orgD10.11CKD 
s1L0KL-020-0B9LB-F. 

IGGJ B.H. Elwakil, M.M. Shaaban, A.A. Bekhit, M.N. El-Naggar, S.A. Olama, Potential 
anti-COVID-19 activity of Egyptian propolis using computational modeling, Future 
Virol. (2021), https:DDdoi.orgD10.221FDfvl-2020-0L29. 

IGKJ A.C. Khayrani, R. Irdiani, R. Aditama, D.K. Pratami, K. Lischer, M.J. Ansari, 
A. Chinnathambi, S.A. Alharbi, H.S. Almoallim, M. Sahlan, Evaluating the potency 
of Sulawesi propolis compounds as ACE-2 inhibitors through molecular docking for 
COVID-19 drug discovery preliminary study, J. King Saud Univ. Sci. LL (2021), 
10129F, https:DDdoi.orgD10.101KDj.jksus.2020.10129F. 

IGFJ L.J. Hickson, L. Langhi Prata, S.A. Bobart, T.K. Evans, N. Giorgadze, S.K. Hashmi, S. 
M. Herrmann, M.D. Jensen, O. Jia, K.L. Jordan, T.A. Kellogg, S. Khosla, D. 
M. Koerber, A.B. Lagnado, D.K. Lawson, N.K. LeBrasseur, L.O. Lerman, K. 
M. McDonald, T.J. McKenzie, J.F. Passos, J.L. Kirkland, Senolytics decrease 
senescent cells in humans: preliminary report from a clinical trial of Dasatinib plus 
Ouercetin in individuals with diabetic kidney disease, EBioMedicine BF (2019) 
BBK–BGK, https:DDdoi.orgD10.101KDj.ebiom.2019.0C.0K9. 

IGCJ H. Ali, A. Daoud, M.M. Mohamed, S.A. Salim, L. Nessayan, J. Baharani, A. Murtaza, 
V. Rao, K.M. Soliman, Survival rate in acute kidney injury superimposed COVID-19 
patients: a systematic review and meta-analysis, Ren. Fail. B2 (2020) L9L–L9F, 
https:DDdoi.orgD10.10C0D0CCK022R.2020.1FGKL2L. 

M.A.D. Silveira et al.                                                                                                                                                                                                                           



%LRPHGLFLQH 	 3KDUPDFRWKHUDS\ ��� ������ ������

�

IG9J J.S. Hirsch, J.H. Ng, D.A. Ross, P. Sharma, H.H. Shah, R.L. Barnett, A.D. Hazzan, 
S. Fishbane, K.D. Jhaveri, Northwell COVID-19 research consortium, northwell 
nephrology COVID-19 research consortium, acute kidney injury in patients 
hospitalized with COVID-19, Kidney Int. 9C (2020) 209–21C, https:DDdoi.orgD 
10.101KDj.kint.2020.0G.00K. 

IK0J D. Batlle, M.J. Soler, M.A. Sparks, S. Hiremath, A.M. South, P.A. Aelling, 
S. Swaminathan, COVID-19 and ACE2 in Cardiovascular, lung, and kidney working 
group. acute kidney injury in COVID-19: emerging evidence of a distinct 
pathophysiology, J. Am. Soc. Nephrol. L1 (2020) 1LC0–1LCL, https:DDdoi.orgD 
10.1KC1DASN.20200B0B19. 

IK1J S. Gupta, S.G. Coca, L. Chan, M.L. Melamed, S.K. Brenner, S.S. Hayek, 
A. Sutherland, S. Puri, A. Srivastava, A. Leonberg-Noo, A.M. Shehata, J.E. Flythe, 
A. Rashidi, E.J. Schenck, N. Goyal, S.S. Hedayati, R. Dy, A. Bansal, A. Athavale, H. 
B. Nguyen, the STOP-COVID Investigators, AKI treated with renal replacement 
therapy in critically Ill patients with COVID-19, J. Am. Soc. Nephrol. L2 (2021) 
1K1–1FK, https:DDdoi.orgD10.1KC1DASN.20200K0C9F. 

IK2J S. Varga, A.J. Flammer, P. Steiger, M. Haberecker, R. Andermatt, A.S. Sinkernagel, 
M.R. Mehra, R.A. Schuepbach, F. Ruschitzka, H. Moch, Endothelial cell infection 

and endotheliitis in COVID-19, Lancet L9G (2020) 1B1F–1B1C, https:DDdoi.orgD 
10.101KDS01B0-KFLK(20)L09LF-G. 

IKLJ M.A.D. Silveira, J.M.C. Capcha, T.R. Sanches, R.S. Moreira, M.S. Garnica, M. 
H. Shimizu, A.A. Berretta, F. Teles, I.L. Noronha, L. Andrade, Green propolis 
extract attenuates acute kidney injury and lung injury in a rat model of sepsis, Sci. 
Rep. 11 (2021) G92G, https:DDdoi.orgD10.10LCDsB1G9C-021-CG12B-K. 

IKBJ C. Esposito, E.U. Garzarella, B. Bocchino, M. D’Avino, G. Caruso, A.R. Buonomo, 
R. Sacchi, F. Galeotti, G.C. Tenore, V. Saccaria, M. Daglia, A standardized 
polyphenol mixture extracted from poplar-type propolis for remission of symptoms 
of uncomplicated upper respiratory tract infection (URTI): a monocentric, 
randomized, double-blind, placebo-controlled clinical trial, Phytomedicine C0 
(2021), 1GLLKC, https:DDdoi.orgD10.101KDj.phymed.2020.1GLLKC. 

IKGJ A.C. Fiorini, C.A. Scorza, A. de Almeida, M. Fonseca, J. Finsterer, F. Fonseca, F. 
A. Scorza, Antiviral activity of Brazilian green propolis extract against SARS-CoV-2 
(severe acute respiratory syndrome - coronavirus 2) infection: case report and 
review, Clinics FK (2021), e2LGF, https:DDdoi.orgD10.K0K1DclinicsD2021De2LGF. 

M.A.D. Silveira et al.                                                                                                                                                                                                                           


