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Abstract

Introduction: During the COVID-19 pandemic, there was no known specific treatment for
coronavirus Disease. Because of this, different countries and institutions have used different
regimens to manage disease symptoms. In Tanzania, well-known and long-used herbal preparations
believed to have antiviral activities were used as supplements to standard care for COVID-19
management. This study assessed the clinical presentation and outcomes of hospitalized COVID-
19 patients receiving standard care plus herbal preparations in Tanzania.

Methods: An observational cohort study was conducted between February and May 2021 at 12
health facilities. Sociodemographic information, clinical presentation, past medical history,
baseline, and follow-up laboratory records were documented. Each study participant was followed
up for 14 days from enrolment.

Results: 285 participants were enrolled; their mean age was 59.2 + 16.5 years, and males
constituted 56% of the study participants. Nearly 33% were aged 50 years and above. The majority
(72%) reported having at least one form of co-morbidities (raised blood pressure, diabetes mellitus,
asthma, Chronic Obstructive Pulmonary Diseases (COPD) and other forms of heart problems apart
from hypertension). More than 60% of the study participants reported to have used at least one form
of locally available herbal preparations. Symptoms and signs reported at enrolment subsided
relatively faster among those supplemented with herbal preparations than among their
counterparts. PCR results of nearly 66% of the study participants had converted to PCR negative at
different rates by day 7 (61 vs 78%) and by day 14 (64.3% vs 36.4%) among herbal and non-herbal
users, respectively. Overall, proportionally mortality was higher among those who used standard
care alone (23.3% vs 16.9%) compared to those supplemented with herbal preparations.
Conclusion: The use of herbal preparations in addition to standard care treatment showed a positive
effect in subsiding signs and symptoms and decreasing mortality among COVID-19 patients. The
findings from this study call for further research, especially clinical trials, to ascertain these findings.
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Introduction

The emergence of the COVID-19 pandemic stretched the health systems globally. Despite different
efforts employed by scientists, there were no established medications for the management of
COVID-19, except for some of the approved COVID-19 vaccines (WHO, 2020a)

In many communities, herbal preparations are the main contributor to primary health care,
building on longstanding cultural acceptability in its use (Agyei-Baffour et al., 2017), with anecdotal
estimates of 80-90% of rural populations relying on plant-based herbal preparations for the
management of the different health conditions (Attah et al., 2021). Several researchers around the
globe have evaluated different herbal extracts and identified phytoconstituents with different
mechanisms of action against the viral infection. Hence, herbal preparations were believed to
alleviate the effects of infectious diseases such as severe acute respiratory syndrome-related
coronavirus (SARS-CoV-2) and improve the clinical conditions of COVID-19 patients (Musoke et al.,
2021a). Therefore, the World Health Organization (WHO), the Africa Center for Disease Control
(CDC), and the African Union Commission for Social Affairs issued statements welcoming the use of
herbal preparations for COVID-19 management (WHO, 2020b).

Evidence from different findings suggested that herbal preparations can reduce the severity
of the disease and prevent COVID-19 infection (Chan et al., 2020; Musoke et al., 2021b; Vellingiri et
al., 2020). Traditional herbal Chinese preparations have shown appreciable results in improving
clinical symptoms and reducing mortality and recurrence rates of the virus (Liang et al., 2021; Luo et
al., 2020). Furthermore, China and India have used herbal preparations in combination with other
conventional medicines to improve the immunity of patients (Ni et al., 2020; Shankar et al., 2020;
Wang et al., 2020).

Nevertheless, different findings suggested that herbal preparations have an effective
therapeutic component when combined with conventional medicine in COVID-19 management (Ang
et al., 2020; Panyod et al., 2020). Using herbal preparations for therapeutic purposes should not be
underestimated since many botanical drugs show antiviral efficacy. Furthermore, the review of
several African scientific research (Okaiyeto & Oguntibeju, 2021) has shown that African plants have
demonstrated antiviral activity. In West Africa, several herbal preparations were documented to be
used during the Ebola Virus outbreak; however, none were studied in conventional clinical trials (Suk
etal., 2016).

Moreover, Tanzania harbours 24% of the globally known biodiversity hotspots. It is endowed

with about 31% of the African flora, of which about 9% have natural products of pharmacological and
economic importance (United Republic of Tanzania, 2014). This puts the country in a better position
to contribute to managing the COVID-19 conditions in the country and other countries worldwide.
Further, herbal preparations are well prepared and utilized from the family to the commercial levels.
The use of herbal preparations in Tanzania continues to be important in primary health care in the
country. These herbal preparations include NIMRCAF, Covidol, Covotanxa, Bingwa, Planet++, Uzima
and Bupiji essential oil. Most herbal preparations' common ingredients include ginger, garlic,
lemongrass, eucalyptus, and clove. Initially, these herbal preparations were tested for the presence
of any toxicity indications at the Government Chemist Laboratory Authority of Tanzania. They were
revealed to be non-toxic for human use and hence merit an observational study in humans to
ascertain their safety (GCLA, 2020). Thereafter, they were approved by the Traditional and Alternative
Health Council of Tanzania for use among COVID-19 patients and other related conditions.
This study was, therefore, conducted to assess clinical outcomes (subsiding of the signs and
symptoms related to COVID-19 as well as conversion of the RT-PCR results) and patient health
outcomes (alive or dead) among COVID-19 patients receiving treatment at 12 health facilities in
Tanzania Mainland.
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Materials and methods

Study design and setting

This observational cohort study aimed to assess herbal preparations' safety and health outcomes
among COVID-19 patients in Tanzania. This study was conducted between February and May 2021
at 12 (10 public and 2 private) health facilities, which were purposefully selected because they were
among the health facilities with high COVID-19 patients. The public health facilities included
Muhimbili National Hospital, Jakaya Kikwete Cardiac Institute, Bugando Medical Centre, Kilimanjaro
Christian Medical Centre and Benjamini Mkapa Hospitals. Other public health facilities included
Amana, Temeke, Mwananyamala and Dodoma Regional Referral Hospitals. The private facilities
were Shree Hindu Mandal and Kairuki Hospitals.

Study population and cohorts/groups

We approached patients hospitalized with COVID-19 in the study sites. Eligible participants were
those confirmed to have COVID-19 by RT-PCR, aged 18 years and above, who consented to be part
of the study. Patients with a known history of liver disease or chronic kidney disease were excluded.
The study participants were categorized into two groups: One group included those who received
standard care alone, and the other comprised those who received standard care and were
supplemented with herbal preparations.

Sample size calculation

Our assumptions regarding the expected change in proportions of COVID-19 patients using herbal
preparations were that 25% of them would have improved symptoms or clinical sighs compared to
the cohort using standard treatment alone. Considering alpha of 5%, Power (1-8) of 80%, and using
two proportions two-sided, non-inferiority comparison, we ended up with an estimated sample size
of 62 patients per study group. The plan was to have eight groups of participants, of which seven
would have been constituted by those using any of the approved herbal preparations plus standard
care, and the remainder group included the participants who were on standard care alone. Overall,
our target sample size was 500 study participants. However, due to the downslope of the COVID-19
second wave in the country, only 285 participants were enrolled.

Recruitment of the study participants

Medical personnel at the study sites attending to the COVID-19 patients were used to implement the
study, including conducting interviews with the study participants. Since this was an observational
study, healthcare providers only prescribed standard care treatment and were not involved in
prescribing the herbal preparations. The participants determined their willingness to use or not use
the herbal preparations. The research team focused on conducting interviews, observing, and
recording health outcomes among the cohorts.

Participants were consecutively recruited, and we managed to enrolonly 57% (n=285) of the required
sample size because of the absence of more admitted COVID-19 patients as the pandemic was
ending. Each Participant was followed up for 14 days. The participant was terminated from the study
if they had completed 14 days of follow-up, withdrew from the study, were lost to follow-up after
being discharged from the hospital or died within the follow-up period. If the participant still had
COVID-19-related signs and symptoms or RT-PCR for Coronavirus was still positive, the participant
was left to continue with the standard care management at the respective health facility.

Data collection
Face-to-face interviews were conducted with the eligible and consented study participants using a
structured questionnaire. Interviews gathered information such as the history of using any of the
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herbal preparations, name of the preparation used and duration of use, the experience of any
adverse event (DAIDS Safety, 2010) on the due course of using the preparation (development of any
new or worsening of the event). Participant’s medical records were accessed to document
sociodemographic information, clinical presentation on admission, past medical history, and
baseline and follow-up laboratory records. Furthermore, mobile phone numbers were also collected
for follow-up in case the participants were discharged before completing the follow-up duration.
Data collection was done atbaseline, day 7 and day 14. RT-PCR for Coronavirus was done at baseline
for diagnosis and on days 7 and 14 for conversion assessment. Lactate dehydrogenase (LDH), D-
dimer and ferritin levels were done for severity assessment at baseline and day 14.

Ethical consideration

The protocol for this study was approved by the National Health Research Ethics Subcommittee
(NatHREC) in Tanzania, with ethical clearance number NIMR/HQ/R.8a/Vol. IX/3620. All study
participants were 18 or older, and each provided written informed consent.

Data Analysis

The survey tool was programmed into and administered using Android tablets that contained an
Open Data Kit (ODK). The programming process involved setting range and consistency checks to
ensure the quality of the data collected was good. Field supervisors cleaned and synchronised the
data on the NIMR main server in real-time. Data was exported from ODK to Excel in CSV format and
later to Stata version 15 (STATA et al., USA) for further cleaning and analysis.

Results were presented as a comparison of the proportions of patients recovering from
symptoms or clinical signs, proportions with RT-PCR conversion at day 7 or day 14 and the
proportions of the health outcome (alive and dead) among COVID-19 patients in their respective
cohorts. The probability and associated relative risks of all these endpoint events were compared on
days 7 and 14 among COVID-19 patients in the cohorts. Pearson Chi-square statistics test was used
to compare group differences for categorical variables. Bar graphs and tables were used to present
the results pictorially. Outcome indicator rates and proportions were generated and compared
mainly between herbal and non-herbal users. The prevalence of mortality in all COVID-19 patients,
herbal users and non-herbal users was above 10%; thus, prevalence risk ratios (PRR) were estimated
using the Modified Poison Logistic Regression Model, and we reported their 95% confidence interval
(CI). This model was used since Classical Logistic Regression end up with wide confidence intervals
once used to fit the model when the outcome of interest is greater than 10%; hence it is
recommended when the outcome is less or equal to 10% (Fonseca Martinez et al., 2017; Thompson
et al., 1998; Zou, 2004). We started with unadjusted models for each independent variable. All
independent variables whose unadjusted prevalence risk ratio (RR) was significant at p<0.20 were
candidates for multivariable analysis (Bursac et al., 2008; Gelman, 2013). Results were considered
statistically significant if the p-value was <0.05.

Results

Socio-Demographic Characteristics of the Participants.

285 participants were enrolled between February and May 2021 at 12 health facilities. Table 1 reports
on the sociodemographic characteristics of the study participants. The mean age was 59.2 + 16.5
years. Males constituted 56% of the study participants. Nearly one-third (n=91) were aged 50 years
and above. Seventy-two per cent (n=204) of the study participants reported having at least one form
of co-morbidities, including diabetes, hypertension, asthma, Chronic Obstructive Pulmonary
Diseases (COPD) and other forms of heart problems apart from hypertension. More than two-thirds
(68.4%) reported using at least one form of herbal preparation.
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Table 1: Socio-demographic characteristics of study participants at enrolment by herbal

preparations use status (N=285).

Variable Using Herbal preparation Total

Yes No

N % N % N %
Age (years)
Mean (SD) 58.0(15.9) 61.8(17.4) 59.2(16.5)
Age group (in Years)
<50 56 28.7 17 18.9 73 25.6
50-69 84 43.1 37 41.1 121 42.5
>70 55 28.2 36 40.0 91 31.9
Sex
Male 106 54.4 53 58.9 159 55.8
Female 89 45.6 37 41.1 126 44.2
Participants with at least one form of co-morbidities
No 55 28.2 26 28.9 81 28.4
Yes 140 71.8 64 71.1 204 71.6
Region
Dodoma 26 13.3 17 18.9 43 15.1
Mwanza 16 8.2 35 38.9 51 17.9
Kilimanjaro 43 22.1 11 12.2 54 19
Dar es salaam 110 56.4 27 30.0 137 48.1
Total 195 100.0 90 100.0 285 100

Type of herbal preparations reported to be used by the study participants

Here, we provide only information for those who have used the herbal preparations (n=195). During
the interview, more than two-thirds (68.4%, n=195) of the 285 study participants reported using at
least one form of herbal preparations. Figure 1 summarizes information on these different types of
herbal preparations. Fifty-one per cent of these 195 participants (who were supplementing standard
care with herbal preparations) reported using at least one of the seven herbal preparations used in
this study. On the other hand, 49% of participants reported using homemade remedies containing
mixtures of ginger, lemon, garlic, lemon grass, eucalyptus, and clove.
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Figure 1: Type of herbal preparations reported to be used by the study participants (n=195)

Clinical symptoms and signs that study participants presented with at enrolment (N=285)
Figure 2 reports on the symptoms that study participants presented with at enrolment. The majority
(88.8%) of participants presented with difficulty in breathing, followed by dry cough (78.6%) and
fatigue (74.7%). The least reported symptoms were diarrhoea (9.8%) and runny nose (8.1%).

Runny nose W 8.1
Diarrhoea N 9.8
Vomiting s 11.9

Sore throat I 18.9
Shivering I 20.7
Loss smell I 21.4

Others I 26

Symptoms

Muscle pain I 323
Headache s 45.6
Fever N a48.4
Fatigue I 747
Dry cough I 78.6
Difficulty in breathing IS 88,8

0 20 40 60 80 100
% of patients

Figure 2: Type of symptoms that the study participants presented with at enrolment (N=285)

Duration of resolution of symptoms among herbal and non-herbal users (N=285)

During enrollment, difficulty in breathing (88.2% vs 90%), dry cough (79% vs 77.8%), fatigue (77.4%
vs 68.9%), fever (46.7% vs 52.2%) and headache (46.2% vs 44.4%) were mostly reported by herbal
and non-herbal users respectively (Table 2). By day 7, the proportion of study participants who
reported still having trouble breathing was 48.7% and 40.7 %; dry cough (46.6% vs 48.6%); fatigue
(48% vs 53.7%); fever (8.8% vs 11.1%) and headache (9.5% vs 20.4%) among users and non-herbal
users respectively. On day 14, nearly all participants had resolved symptoms, and few were still
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presenting with difficulty in breathing (23.3%), dry cough (22.3% vs 36.7%), fatigue (38.9% vs 50%);
fever (4.9% vs 1.1%) and headache (6.8% vs 10.0%) among users and nhon- herbal users respectively.

Table 2: Symptoms among the herbal and non-herbal users at day 0, 7 and 14

Symptoms

Fever
Shivering
Dry cough
Vomiting
Diarrhea
Headache
Difficulty in breathing
Runny nose
Sore throat
Fatigue
Muscle pain
Loss smell

Using herbal preparations:

Day 0
n=285
Yes,
n=195(%)
91(46.7)
34(17.4)
154(79.0)
19(9.7)
20(10.2)
90(46.2)
172(88.2)
13(6.7)
35(18.0)
151(77.4)
60(30.8)
41(21.0)

No, n=90(%)
47(52.2)
25(27.8)
70(77.8)
15(16.7)
8(8.9)
40(44 4

)
-0)
)
21 1)
-9)
-6)
2)

Using herbal
preparations: Day 14
n=133

Using herbal
preparations: Day 7
n=202
Yes No
n=148(%) n=54(%)
13(8.8) 6(11.1)
4(2.7) 1(1.9)
69(46.6) 26(48.6)
1(0.7) 1(1.9)
6(4.1) 0(0.0)
14(9.5) * 11(20.4)
72(48.7) 22(40.7)
0(0.0) 0(0)
17(11.5) 4(7.4)
71(48) 29(53.7)
19(12.8) 8(14.8)
6(4.1) 4(7.4)

Yes No
n=103(%) n=30
5(4.9) 1(1.1)
1(1.0) 0(0.0)
23(22.3) 11(36.7)
1(1.0) 1(3.33)
1(1.0) 0(0.0)
7(6.8) 3(10.0)
24(23.3) 7(23.3)
1(0.97) 0(0.0)
4(3.9) 0(0.0)
40(38.9) 15(50)
8(7.8) 2(6.67)
1(1.0) 0(0.0)

Findings from the Physical and Clinical assessments among study participants at baseline, day

7 and day 14

Vital sighs and physical examinations were done at baseline, days 7 and 14, for all study participants.
During enrolment, more than 50% of the study participants presented with low oxygen saturation
(<92% SPO.,) (Table 3). There was no significant difference between the two groups. The majority
(about 80%) had normal physical findings except the respiratory system, where more than three-
quarters (78.1%) of the herbal users had abnormal findings compared to 56.7% of non-herbal users.
On the 7™ day of follow-up, 38.5% of herbal users still had abnormal oxygen saturation compared to
44.4% of non-herbal users. The respiratory system was abnormalin 48.7% and 35.2% of herbal users
and non-users, respectively. Furthermore, on day 14, less than 1/3 (<33%) of the participants, both
herbal and non-herbal users, had abnormal oxygen saturation and respiratory physical findings.

Table 3: Physical and Clinical assessment among herbal users and non-users at baseline (N=285)

Variable

Vital Signs
Temperature
Oxygen Saturation
Respiratory rate

Heart rate
Systolic
pressure
Diastolic
pressure

blood

blood

Herbal users n=195 (%)

Normal

162(82.6)
72(36.7)
87(44.4)
125(63.8)

131(66.8)

145(74.0)

Abnormal

34(17.4)
124(63.3)
109(55.6)
71(36.2)

65(33.2)

51(26.0)
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RBG 142(79.8) 36(20.2) 62(78.5) 17(21.5)
Physical Examination

General

Appearance

Respiratory 43(21.9) 153(78.1)*** 39(43.3) 51(56.7)
Cardiovascular 164(83.7) 32(16.3) 75(83.3) 15(16.7)
Abdominal/

Gastrointestinal 172(87.8) 24(12.2) 83(92.2) 7(7.8)
Urogenital 178(96.7) 6(3.3) 86(93.0) 6(7.0)
Musculoskeletal 171(87.2) 25(12.8) 72(80.0) 18(20.0)
Neurological 187(95.4) 9(4.6) 81(90.0) 9910.0)
Psychological 166(85.6) 28(14.4) 70(77.8) 20(22.2)
Haematological/

Lymphatic 184(93.9) 12(6.1) 83(92.2) 7(7.8)
Skin/

Dermatological 191(97.4) 5(2.6) 89(98.9) 1(1.1)

Duration of RT-PCR status of the study participants to convert to RT-PCR Negative

All study participants were RT-PCR positive during enrolment. On day 7, RT-PCR information was
available for 184 (146 herbal users and 38 non-users) participants. Nearly two-thirds (n=120) had
converted to RT-PCR negative. Conversion was higher among non-herbal users than herbal users
(78% vs. 61%).

On the other hand, on day 14, RT-PCR information was available for 67 (56 herbal users and 11 non-
herbal users) study participants. Overall, 60% of these participants had negative PCR results. Among
the participants with negative PCR results, 64.3% were herbal users compared to 36.4% non-herbal
users (Figure 3).

90
78.9
65.2 63.6 64.3
61.6 61.6 50.7
40.3
I I3i I348 364I I357 I I

Non herbal  Herbal users Overall(n=184) Non herbal  Herbal users Overall(n=67)
users (n=38) (n=146) users (n=11) (n=56)

Day7 Day 14
Type of participants

80

% of participant
—_ (] (%] s thn [« -1
o o o o o o o

[e]

= Negative ®Positive

Figure 3: RT-PCR conversion at day 7 and 14 (n=67)
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Health outcomes among study participants (N=285)

Of 285 enrolled participants, 54 (18.8%) died during the study period. Overall, proportionally
mortality was higher among those who used standard care alone (non-herbal users) (n=21, 23.3%)
compared to among those who supplemented standard care with herbal preparations (herbal users)
(n=33, 16.9%), as shown in Figure 4. Further, an assessment of factors associated with mortality
among COVID-19 patients using herbals and non-herbal users was done using Modified Poison
Regression analysis involving adjustment for age and sex. Of these, only COVID-19 severity status
was significantly associated with mortality, more among non-herbal users (APR=3.4, at 95%CI 1.5-
8.1 with) compared to among herbal users (APR=2.3, at 95%CI 1.2-4.5). Other factors such as age,
comorbidities, body mass index and inflammatory markers (d-Dimer, Ferritin and LDH) were not
associated with mortality among COVID-19 patients in both groups.

Overall Herb users Non users

sl
N

8]
(=]

2
N

% of patients
2
[ T

—_—
=

h

=

Type of respondents

m Recovered/Resolved m Death

Figure 4: Patients’ outcomes by herbal use status

Discussion

This study aimed to assess clinical presentations and outcomes among COVID-19 patients receiving
standard care alone compared to those receiving standard care supplemented with herbal
preparations. The findings reported that nearly three-quarters of the participants were 50 years and
above, which is one of the risk factors for poor health outcomes among COVID-19 patients (Kaso et
al., 2022; Li et al., 2021). Literature shows that comorbidities are the risk factor for severe COVID-19
and mortality (Booth et al., 2021a; Geng et al., 2021a). This study has also shown that 71% and 72%
of the herbal users and non-herbal users had at least one form of co-morbidities, respectively, that
posed a risk of poor health outcomes.

The findings showed that more than two-thirds (68.4%) of the participants reported using at
least one form of herbal preparations. Herbal medicinal product use has increased tremendously
over the past decades, and people worldwide rely on them in different healthcare settings (WHO,
2004, 2013). Moreover, in the COVID-19 era, there was increased use of herbal preparations with
medicinal effects that had the capacity to modulate the immune response; hence, they were
believed to have beneficial effects on preventing or treating COVID-19 (Kocaadam & Sanlier, 2017;
Sharma et al., 2009).
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Most symptoms (dry cough, fever, headache, and difficulty breathing) reported by participants during
enrolment had resolved by day 7 more among study participants who were on herbal preparations
than their counter group. By day 14, nearly all symptoms had resolved in both the participants using
and not using herbal preparations. Similarly, in other studies, the median interval for symptom
resolution ranged from 4 to 11 days from the enrollment date (Lubart et al., 2021; Tenforde et al.,
2020). Furthermore, studies conducted in China showed significant improvement in symptoms
among participants using herbal preparations for COVID-19 treatment compared to the group under
standard care treatment (Ang et al., 2020; SUN et al., 2020).

Additionally, the findings from this study revealed that more than two-thirds of the

participants had PCR conversion by day 7, and conversion was higher among non-herbal users than
their counterparts. On the other hand, on day 14, the PCR conversion to negative was higher among
the herbal users than their counterparts. The duration of PCR conversion observed in this study
appeared to be longer than reported elsewhere (Deng et al., 2020; Zheng et al., 2020).
Furthermore, this study observed the use of herbal preparations and their effect on mortality among
COVID-19 patients. In this study, we observed an overall mortality of 18.8%, and mortality was
proportionally higher among non-herbal users compared to herbal users (55% to 60%). Other studies
have reported similar findings (Oliveira et al., 2021).

Our study reported that proportionally, more non-herbal users progressed to a severe form
of COVID-19 compared to their counterparts, and it was associated with a higher rate of mortality
among non-herbal users. Other factors such as age, comorbidities, inflammatory markers, and body
mass index were not associated with mortality. On the other hand, advanced age is reported
elsewhere as one of the risk factors for severe forms of COVID-19 as well as COVID-19-related
mortality (Alwafi et al., 2021; Booth et al., 2021b; Ciceri et al., 2020; Geng et al., 2021b).

Study Limitation

The design of the current study is subject to limitations. Due to the study's prospective nature,
attaining the desired sample size was impossible because of the downsloping of the COVID-19 wave,
which affected the recruitment of participants in most of the study sites. Moreover, healthcare
providers were not involved in prescribing the herbal preparations as the use of herbal preparations
was upon the participant’s decision. Hence, this led to limited participants in some cohorts due to
the facilities' uneven distribution of herbal preparations. However, this study is among the first to
investigate clinical outcomes and patient health outcomes among COVID-19 patients
supplemented with approved herbal preparations in this population. Therefore, it could become a
basis for other studies with a larger population nationwide.

Conclusion

This study revealed that the use of herbal preparations in addition to standard care treatment has
positive effects on the subsidence of the duration of presenting symptoms and signs and a reduction
in the proportion of mortality among COVID-19 patients. However, further research, especially
clinical trials, may be needed to ascertain these findings.
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