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Introduction: Given the importance of coronavirus disease 2019 (COVID-19) as a worldwide issue and its
health, psychological and social effects and some serious complications and consequences, it needs to find
appropriate treatment for this emerging disease.

Objectives: To evaluate the effectiveness of combination of Algomed and Mentha longifolia, Matricaria recutita,
Althaea rosea and Malva sylvestris on the severity and outcomes of COVID-19.

Patients and Methods: In a Randomized clinical trial we included 68 participants with confirmed COVID-19
through PCR tests and/or CT scan, who were admitted to non-ICU wards. The intervention group received four
300-mg Algomed tablets daily, and the quadruple herbal brew three times a day additionally while the control
group received routine treatments. The brew was prepared using a large teabag containing 6 g of the four herbs
(2 g of Mentha longifolia, 2 g of M. recutita, 1.4 g of Malva sylvestris and 0.6 g of A. rosea). The patients were
compared daily from their admission to the end of the third day in terms of clinical and para-clinical symptoms,
and outcomes.

Results: The two groups were not significantly different in terms of age (P=0.657) and gender (P=0.798). The
median and inter-quartile range of length of stay were respectively 3 and 2-4 days in the intervention group
and 5 and 3-9 days in the controls, significantly higher in the control group (P<0.001). Comparing the two
groups in terms of the difference between the third and the first day values showed a significant difference in
white blood cells count, a reduction of 432.9 in the intervention group vs. an increase of 65.5 in the controls
(P=0.049). Except for diarrhea, which happened more in the control group (P=0.020), the two groups were not
significantly different in terms of other variations.

Conclusion: The present study results indicated the effects of a combination of Algomed and the brew of M.
longifolia, M. recutita, A. rosea and Malva sylvestris on reducing the length of stay. It is suggested that the findings
of this research should be confirmed by more detailed study with bigger sample size. It is also recommended
that same or similar research should be conducted in different geographic locations of the world to confirm the
outcome of this research. The main limitation of this study is that it was performed only on hospitalized patients
who had a milder form of the disease in terms of disease severity. Therefore, the benefits of the interventions
cannot be generalized to all patients.

Trial Registration: Registration of trial protocol has been approved by Iranian Registry of Clinical Trials
(#IRCT20151228025732N51, https://en.irct.ir/trial/46828, ethical code#IR.SEMUMS.REC.1398.325).

Introduction Syndrome  Coronavirus  (MERS-CoV),

Coronavirus is one of the main pathogens
among viruses that primarily targets the
respiratory system in humans. Previous
coronavirus epidemics included severe acute
respiratory syndrome coronavirus (SARS-
CoV) and the Middle East Respiratory

both of which were recognized as a public
health-threatening factor (1,2). The novel
coronavirus causing the so-called COVID-19
as a pandemic has so far resulted in a
multitude of infections and high mortality
(3-5). Mortality from COVID-19 mainly
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Key point

In a Randomized clinical trial, we included 68 participants with
confirmed COVID-19. Our results showed the combination of
Algomed and the brew of Mentha longifolia, Matricaria recutita,
Althaea rosea and Malva sylvestris may reduce the length of stay of
COVID-19 patients.

caused by severe respiratory involvement is reported
in 2%-3% of the cases and often in the eighth decade of
life (6).

According to the available scientific evidence, the
symptoms of COVID-19 infection emerge after an
incubation period of 5-6 days, and the interval between
the onset of symptoms and death or recovery is 6-41 days
with a mean length of 14 days. This interval depends on
age and the immune system status and is longer at over 70
years of age compared to the younger ages (6,7). The most
prevalent symptoms of this disease include fever, cough and
fatigue and the other symptoms include headache, runny
nose, sneeze, sore throat and mucus secretion from the
airways (5,6,8). Although targeting the airways constitutes
the main feature of this virus, gastrointestinal symptoms,
including dyspepsia and diarrhea, and symptoms relating
to the nervous system involvement such as loss of
consciousness and seizure have been reported in many of
the patients. This disease was also found to be associated
with increased risk of depression, anxiety and sleep
disorders (9-11). In contrast, similar atypical symptoms
have been rarely reported in MERS-CoV or SARS-CoV.
Severe COVID-19 symptoms have been associated with
an increased mortality across the world (12,13). The in-
vitro symptoms of COVID-19 include lymphocytosis,
lymphopenia and high C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) levels. In addition,
increased levels of inflammatory cytokines, eosinophilia
and positive D-dimer results reported have been associated
with poor prognosis in some of the patients (14).

In addition to the lack of an appropriate and effective
vaccine, therapeutic strategies for this disease are still in
the exploratory stage. Given the current unavailability
of effective antiviral drugs in COVID-19 in humans,
supportive therapies, including oxygen therapy and
respiratory support, coupled with a wide range of antiviral
drug are considered the main treatment options before
a definitive treatment is found (14). Given the type of
medications used, the risk of adverse drug reactions
(ADRs) increases owing to simultaneously administering
several medicines in one patient. ADRs were reported
mainly as gastrointestinal complications and liver diseases
in 8.37% of COVID-19 patients (15). In infection with
COVID-19, the role of inflammatory and immune
mediators has been confirmed in exacerbating the disease
and its symptoms. Increasing immunity while reducing
the inflammatory process constitutes a treatment goal in
infection with COVID-19 (6).

According to the World Health Organization and
international assemblies, fighting with this disease
requires a comprehensive and trans-sectoral approach.
Complementary medicine has always held a special and
acceptable position in treating or reducing the severity
of many diseases. Using and evaluating the effect of
potentially-effective and low-complication complementary
medicine methods such as herbal medicines and traditional
medicine in conjunction with other known supportive
and medicinal methods can significantly help reduce the
symptoms and complications of diseases or shorten the
recovery period (16, 17).

Given the history of traditional medicine in China as
the country where the epidemic started, using traditional
medicine was considered by researchers and physicians in
the country from the onset of this disease (16). In recent
years, taking a scientific approach to Iranian traditional
medicine in addition to its long and glorious history has
increasingly attracted public attention. Herbal brews
commonly used in this medicine have been welcomed by
the public and the medical community owing to their cost
effectiveness, simplicity and negligible side-effects (18).
Despite the potentially-negligible effects of individual
herbal medicines on treating diseases such as COVID-19,
the likelihood of the synergetic effectiveness of several
therapeutic methods as an option raises a question on the
minds of researchers and therapists if combining a number
of known and acceptable herbal medicines can yield better
treatment or supportive outcomes in COVID-19 patients.

Objectives

To answer this question and based on Iranian traditional
medicine, the present exploratory randomized controlled
clinical trial assessed the combined effect of Algomed as
a well-known nutritional-medicinal supplement and the
quadruple herbal brew of Mentha longifolia, Matricaria
recutita, Althaea rosea and Malva sylvestris on the severity
and outcomes of COVID-19 in patients admitted to a
teaching hospital in Iran.

Patients and Methods

Study design

The present clinical trial included 68 patients with
confirmed COVID-19 through PCR tests and/or CT scan,
who were admitted to non-ICU wards and were willing to
participate in the study. The exclusion criteria comprised
meeting nothing by mouth (NPO) conditions, an age of
below 18 years, pregnancy, a history of malignancies or
cardiothoracic surgeries or underlying pulmonary diseases
such as asthma and chronic obstructive pulmonary disease
and hospitalization in the ICU upon admission owing to
severity of their disease, loss of consciousness or the need
for mechanical ventilation. The inclusion criteria consisted
ofhospitalization due to the disease for the first time and the
time elapsed since the onset of symptoms being below 72
hours. The patients who were discharged or died within 24
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hours of their hospitalization were excluded. The patients
were briefed on the study objectives and process, asked to
sign written informed consent forms and then interviewed
by a physician, who recorded their details, including age,
gender and history of diabetes, hypertension and heart
disease. The patients were assigned into the two groups,
an intervention or a control group using permuted block
randomization. The control group received only routine
antibiotic and antiviral drugs, whereas the intervention
group received both the routine treatment and four 300-mg
supplementary Chlorella vulgaris (Algomed) tablets (Bio-
product Company, Steinberg, Germany) daily, two with
breakfast, one with lunch and one with dinner. In addition
to this supplement, the intervention group received the
quadruple herbal brew containing M. longifolia, Matricaria
recutita, Althaea rosea and Malva sylvestris, three times a
day. The brew was prepared using a large teabag containing
6 g of the four herbs (2 g of M. longifolia, 2 g of M. recutita,
1.4 g of Malva sylvestris and 0.6 g of Althaea rosea). After
purchasing standard basic ingredients, each teabag was
made in a standard condition under the supervision of the
research group through milling, weighing, and packaging
by experts in herbal brews. The brew was prepared by
holding a teabag in a glass of boiling water for 15 minutes.
The patient drank half of this glass of brew half an hour
before each meal under the supervision of the ward nurses.
The patients used the brew for a minimum of two days (at
least six times), and the intervention continued until the
end of hospitalization with the patients’ consent. In case
of nausea, vomiting or gastrointestinal intolerance, the
patients were allowed to postpone drinking the brew or
miss a maximum of one brew on condition that they have
taken at least six brews and tablets totally.

The patients were evaluated daily from their admission to
the end of the third day in terms of clinical symptoms, i.e.,
temperature, respiratory rate, heart rate, blood pressure,
coughs, diarrhea, myalgia and intensity of dyspnea, and
para-clinical symptoms, i.e. complete blood count (CBC),
serum creatinine levels, ESR and CRP. The intensity of
dyspnea was measured on a visual analogue scale. The
assessment results were recorded in a checklist. At the end
of hospitalization, the two groups were compared in terms
of the recorded disease outcomes (length of stay, transfer
to the ICU, and need for mechanical ventilation) and the
patient’s ultimate status (deceased or discharged).

Statistical analysis

The minimum sample size for this initial exploratory study
was calculated as 30 per group using G*Power taking the
number of days of hospitalization as an initial outcome
with an effect size of 0.8, a 95% confidence interval and a
power of 80% for comparing two independent samples. To
obtain the minimum sample size required, 80 hospitalized
COVID-19 patients who consented to use the herbal
medicine were assessed in terms of other criteria. Ten of
these patients were excluded for not satisfying the inclusion

Algomed in COVID-19

criteria. Two excluded patients out of the remaining 70,
who were randomly divided into two groups, included
one in the intervention group due to the intolerance of the
herbal medicine taste and one in the controls due to early
discharge. The data of 68 patients in two groups of 34 were
ultimately analyzed as per Figure 1.

The two groups were compared in terms of age, gender
and underlying diseases using the chi-square test. To
evaluate the potential effects of the intervention on the
clinical variables (vital signs) and laboratory variables,
the two groups were compared in terms of the difference
in the variables between the third and first days using
the Mann-Whitney U test. In each group, the changes in
the qualitative variables (coughs, diarrhea and myalgia)
between the third and first days were compared using the
McNemar’s test and the ratios between the two groups
were compared using the Z-test. The data collected were
analyzed by SPSS version 23.

Results

The present study recruited 68 COVID-19 patients,
including 45 (66.2%) males (23 in the intervention and
22 in the control group), hospitalized in Kowsar hospital,
Semnan, Iran. The mean age of the patients was 54.66 + 19.1
years (the intervention group: 52.91+20.7 years and the
control group: 56.41+17.5 years). The two groups were
not significantly different in terms of age distribution
(P=0.657), gender distribution (P=0.798) and frequency
distribution of the underlying diseases such as diabetes,
hypertension, angina, cardiac failure and chronic renal
failure (P=0.476; Table 1).

During the hospitalization, no need for transfer to the
ICU, respiratory intubation or mechanical ventilation
and no deaths were reported in either group. All the
participants were discharged with a good general health
status. The median and inter-quartile range of length of
stay were respectively 3 and 3-6 days in all the patients, 3
and 2-4 days in the intervention group and 5 and 3-9 days
in the controls. The length of stay was also significantly
higher in the control group (P<0.001). Table 2 presents
the mean values of vital signs and laboratory symptoms
in the patients in the first three days of hospitalization.
Comparing the two groups in terms of the difference
between the third and the first day values showed a
significant difference in WBC in a way that a reduction
of 432.9 was observed in the intervention group and
an increase of 65.5 in the controls over the three days
(P=0.049). Except for WBC, the two groups were not
significantly different in terms of variations in any of the
cited variables.

Table 3 shows the process of recovery in the two groups
based on three measurements of the cough, diarrhea and
myalgia in the first three days of hospitalization in two
groups. Except for diarrhea, which happened more in
the control group (P=0.020), the two groups were not
significantly different in terms of other variations.
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Assessed for eligibility (n= 80) ‘

Excluded (n= 10)
History of thoracic surgery(n=2)
> «+  History of asthma/COPD(n=3)
Age<18 (1=1)
History of Breast cancer (n=1)
+  Hospitalization in the intensive care unit{ n=3)

‘ Randomized (n=70) ‘

]

Ll Allocation Ad

Allocated to intervention group (n=35)
l Follow-Up l
J

Allocated to control group (n=35)

Discontinued intervention (Intolerance to the
taste of herbal medicine) (n=1)

Lost to follow-up (Early discharge) (n=1)

l e |

Analysed (n= 34)
« Excluded from analysis (n= 0)

Analysed (n= 34)
+ Excluded from analysis) (n= 0)

Figure 1. Flow diagram of enrollment and random assignment of study participants.

Discussion

Scientifically known as Chlorella vulgaris, Algomed is
a commercial name for a medication prepared from a
single-cell alga. Algomed is in fact a nutritional-medicinal
supplement rich in beneficial fibers-minerals that contains
many essential vitamins and amino acids. Owing to its anti-
oxidant, antiseptic, immune-boosting and inflammation
inhibiting properties, this medicine has been used in
many diseases, including the prevention and treatment
of influenza (19,20). Investigated the effects of Algomed
on pulmonary symptoms and function in patients with
silicosis, Tavana et al reported reduced coughs, sputum and
dyspnea and improved lung function at the end of an eight-
week treatment (21). Investigating the effect of Chlorella
vulgaris on antioxidant status in e smokers, Lee et al
reported asignificant increase in plasma vitamin C (44.4%),

Table 1. Characteristic of participants by two groups

alpha-tocopherol (15.7%), and erythrocyte catalase and
superoxide dismutase (SOD) activities at the end of a six-
week treatment. The C. vulgaris extract was also found
to significantly decrease in lymphocyte DNA damage, as
measured by comet assay, placebo supplementation also
decreased the measured amount of lymphocyte DNA
damage in chronic smokers (22). Examining the effect of
the C. vulgaris extract on the antioxidant status showed
to reduce SOD activity in senescent human diploid
fibroblasts (HDFs). C. vulgaris has the potential as anti-
ageing entities which compensated the role of antioxidant
enzymes in cellular ageing of HDFs (23). Cultivation of
green microalgal species Chlorella vulgaris resulted in a
significant production of extracellular polysaccharide
(EPS) and showed that caused significant bronchodilatory,
anti-inflammatory and antitussive effects in test animals.

Count (%)

Characteristics - Total P value
Intervention Control
<40 10 (29.4) 7 (20.6) 17 (25.0)
Age group (year)  40-60 11 (32.4) 11 (32.4) 22 (32.4) 0.657
>60 13 (38.2) 16 (47.1) 29 (42.6)
Male 23 (67.6) 2 (64.7) 45 (66.2)
Gender 0.798
Female 11(32.4) 2 (35.3) 23 (33.8)
No 18 (52.9) 15 (44.1) 33 (48.5)
0.467
Yes 16 (47.1) 19 (55.9) 35(51.5)
Diabetes Mellitus 5 5 10
Underlying " - & . i
ertension
disease P
Cardiac angina 1 3 4
Heart failure 1 1 2
Chronic renal failure 2 0 2
Total 34 (50) 34 (50) 68 (100)
4 \ Immunopathologia Persa Volume 8, Issue x, 2022



Table 2. Mean and standard deviation of patients’ vital and laboratory symptoms in the first three days of hospitalization in the two groups

Algomed in COVID-19

. First day Second day Third day N
Sign/ Index Group P value
Mean SD Mean SD Mean SD
Intervention 4.1 2.3 3.6 1.9 3.5 2.0 0.516
DS (scale)
Control 5.5 1.5 5.5 2.1 4.7 1.5
Intervention 117.8 11.9 114.7 8.6 114.7 7.7 0.472
SBP (mm Hg)
Control 126.7 17.1 119.3 11.4 121.3 11.8
Int 74.5 7.3 72.5 5.6 72.0 4.9 0.515
DBP (mm Hg)
Control 78.7 7.4 74.2 7.7 75.8 6.3
. Intervention 88.6 11.0 84.9 10.4 82.8 8.5 0.931
PR (pulse/min)
Control 88.5 11.0 84.2 12.2 83.3 8.8
Intervention 19.7 2.6 18.7 1.9 18.6 2.0 0.950
RR (breath/min)
Control 19.5 2.1 18.3 1.4 18.6 1.9
Te0) Intervention 36.8 0.5 36.7 0.2 36.6 0.2 0.995
Control 37.1 0.8 37.0 0.6 36.9 0.5
Intervention 1.0 0.3 1.0 0.3 1.0 0.3 0.564
Cr (mg/dL)
Control 1.5 1.7 1.5 1.7 1.5 1.7
o Intervention 2.0 0.5 1.9 0.5 1.7 0.5 0.630
CRP (qualitative)
Control 3.2 0.4 3.1 0.4 3.2 0.4
Intervention 34.9 23.1 34.1 21.4 34.1 21.4 0.180
ESR (mm/h)
Control 43.7 27.3 43.7 27.3 43.7 27.3
Intervention 7599.1 22271 7166.1 1821.2 7166.1 1821.2 0.049
WABC (/L)
Control 7622.3 2824.1 7687.9 2755.7 7687.9 2755.7
Intervention 32.5 9.7 30.7 10.4 30.7 10.4 0.988
Lymph (%)
Control 25.8 12.0 22.7 10.2 22.7 10.2

DS: Dyspnea severity, SBP: Systolic blood pressure, DBP: Diastolic blood pressure, PR: Pals rate, RR: Respiratory rate, T: Temperature, Cr: Creatinine, CRP: C
reactive protein, ESR: Erythrocyte sedimentation rate, WBC: White blood-cell count, Lymph: Lymphocyte cell count, SD: Standard deviation, SE: Standard error,

ES: Estimated average based on repeated measurements ANOVA model.

*P value of U Mann-Whitney test to compare the two groups in terms of the difference between the first day and the third day

Table 3. Number and percentage of patients’ symptoms (cough, diarrhea and myalgia) in the first three days of hospitalization in two groups

Sign First day : Second day Third day : Change®% (i) p p
No Yes (i) No Yes No Yes (j)

Intervention 13 (38.2) 21 (61.8) 18 (52.9) 16 (47.1) 25 (73.5) 9 (26.5) 35.3 <0.001 0.804
Cough Cnl 12 (35.3) 22 (64.7) 16 (47.1) 18 (52.9) 25 (73.5) 9 (26.5) 38.2 0.004

) Intervention 32 (94.1) 2(5.9) 33 (97.1) 1(2.9) 32 (94.1) 2(5.9) 0 >0.999 0.020
Diarrhea Control 33 (97.1) 1(2.9) 30 (88.2) 4(11.8) 28 (82.4) 6(17.6) -14.7 0.063

. Intervention 15 (44.1) 19 (55.9) 22 (64.7) 12 (35.3) 29 (85.3) 5(14.7) 41.2 0.001 0.616
Myalgia Control 16 (47.1) 18 (52.9) 27 (79.4) 7 (20.6) 28 (82.4) 6 (17.6) 35.3 0.002

*McNemar Test comparing first and third days, **Two-sample z-test of proportion.

Chlorella EPS appears to be a promising agent for the
prevention of chronic airway inflammation, which is the
basic pathogenic mechanism of many respiratory diseases,
including bronchial asthma (24).

The four main herbal medicines in Iranian traditional
medicine include M. longifolia, M. recutita, A. rosea and
M. sylvestris, which have been long used as a brew to treat
many diseases, especially cold and respiratory diseases
(25, 26). In addition to its antioxidant and antimicrobial
properties, the potent anti-inflammatory effects of the
chamomile extract have been shown in in-vitro studies.
This plant contains active compounds such as terpenoids
and flavonoids, and the relationship of terpenoids with
anti-inflammatory effects has been demonstrated (27, 28).
The M. longifolia extract has antioxidant and antimicrobial

properties and its antimicrobial properties are attributed
to the presence of pulegone, menthone and neo-menthone
groups (26, 29). M. sylvestris has also been recommended
in Iranian traditional medicine for the treatment of
respiratory problems. M. sylvestris is a Mediterranean plant
with a reported origin in the Middle East. Its scientific
name “Althaea” in Greek refers to repairing and healing.
This plant was used by ancient Egyptians traditional
medicine to treat coughs (26). Furthermore, A. rosea is
used to treat infectious and respiratory diseases due to its
triple properties, i.e. antimicrobial and immune system
moderating properties and dilution of respiratory tract
secretions (30, 31). The present study showed that adding
the Algomed supplement and a brew of M. longifolia, M.
recutita, A. rosea and M. sylvestris to common COVID-19
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treatments reduces the length of stay of the patients.
Research suggests the anti-inflammatory effects of each
of the four herbs. Algomed also has anti-inflammatory
and immune system moderating properties. An overactive
immune system and overproduction of inflammatory
cytokines are observed in the pathogenesis of COVID-19,
especially in its severe and critical cases. Therefore,
prescribing  medications  with  anti-inflammatory
mechanisms of effect appears beneficial. The present
study found reductions in inflammatory indicators,
even though the difference between the two groups was
insignificant, which can be explained by small sample;
nevertheless, this reduction is clinically significant. An
important point about medications with significant effects
on the immune system is the administration timing
and dose. At what stage of infectious diseases such as
COVID-19 these medications should be administered
is clinically controversial. Increasing the dose of these
compounds or prolong the treatment might improve the
clinical status of the patients and reduce their immune and
inflammatory functions. It is recommended that further
studies be conducted to determine other factors that
potentially affect the reduction in length of stay in patients
receiving this medication regimen. The two groups were
different in terms of the prevalence of diarrhea in a way
that diarrhea was less prevalent in the intervention group.
Many studies have demonstrated the positive effects of
Algomed and chamomile on the gastrointestinal tract,
especially in dyspepsia. The effects of these compounds
on the treatment of diarrhea and prevention of stomach
involvement are mediated by reducing bowl movements.

Conclusion

The present study results indicated the effects of a
combination of Algomed and the brew of M. longifolia, M.
recutita, A. rosea and M. sylvestris on reducing the length
of stay of COVID-19 patients. More detailed studies with
bigger sample size should be conducted for confirming
findings of this research. It is also recommended that
same or similar research should be carried out in different
geographic locations of the world to confirm the outcome
of this research.

Limitation of the study

The main limitation of this study is that it was performed
only on hospitalized patients who had a milder form of the
disease in terms of disease severity. Therefore, the benefits
of the interventions cannot be generalized to all patients.

Disclaimer

Lepidus stadium was removed from the intervention in order to
reduce the volume of the brew and increase patient collaboration
when the study began. Actually, it was supposed to be in the
composition at first, but it was removed due to its similarity in effects
with other elements. Since no new drug was added to the registered
protocol and only a fraction of the herbal brew was reduced, the
authors do not believe that there was a serious deviation in the

protocol. However, the necessary correspondence will be done
with the Iranian website of IRCT for correction. Regarding the issue
of random allocation, since the intervention and data collection
process was to be done during the epidemic peak and high stress
on hospital medical staff, the researchers were not sure that could
easily and carefully perform random assignment. But in practice it
was done correctly and therefore it was mentioned in the article.
Because the action taken is superior to what was written in the
protocol in terms of accuracy and internal validity, in the opinion of
the authors, there is no adverse or serious deviation from it.
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