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Evaluation of the Effect of Curcumin Added to Standard
Treatment on Qutcomes in Patients with Mild to
Moderate Covid-19 Infection
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ABSTRACT

Background: SARS-CoV activates the immune cells to secrete inflammatory cytokines into pulmonary vascular endothelial cells. There is
growing evidence on the inhibitory actions of curcumin on inflammatory cytokines.

Methods and findings: 131 patients were enrolled in the retrospective study. Of these, 77 patients were given the test drug Curcumin
and Standard of Care (SOC) (Group 1) and 54 patients were given SOC (Group 2). Parameters of assessment included change in markers of
inflammation DIMER, CRP, LDH, S. Ferritin and IL-6 as compared to baseline and symptom resolution.

Result: Group 1 had higher levels of DIMER, CRP, LDH, S. Ferritin and IL-6 at baseline. Yet, post treatment the curcumin treated patients
had a significantly greater reduction in inflammatory markers as compared to group 2. IL-6 levels reduced significantly in both the groups
(6.51 + 3.93 at baseline to 3.04 + 1.05 in Curcumin group versus 3.54 = 1.71 at baseline to 2.23 + 1.19; P<0.001 in the SOC group). Curcumin
treated patients had higher levels of markers of disease severity and had higher comorbidities.

Conclusion: Bio-availability enhanced curcumin added to standard treatment significantly lowered the biological markers of inflammation
in mild to moderate COVID-19 patients with comorbidities and also reduced time to symptom resolution.
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Introduction Acute Respiratory Distress Syndrome (ARDS) is

The outbreak of “CoronaVirus Disease 2019”2 clinical syndrome associated with pulmonary

(COVID-19), which originated in Asia, has
become a pandemic. The COVID-19 pandemic,
due to the novel severe acute respiratory syndrome
corona virus 2 (SARS-CoV-2), has resulted in an
increase in hospitalizations for pneumonia with
multi-organ disease all over the world [1]. SARS-
CoV-2 can cause critical pneumonia in some
patients, which is difficult to treat and may lead
to multiple organ failure. Risk factors associated

edema, severe arterial hypoxemia, and impaired
carbon dioxide excretion, and finally leading
to respiratory failure. It may occur due to a
pulmonary or extra pulmonary infectious
or noninfectious insult. Post-COVID, some
patients with moderate to severe COVID suffer
from pulmonary fibrosis and continue to have
respiratory symptoms [5].

The Indian Council of Medical Research

with mortality include old age, obesity, diabetes,
and hypertension [2].

SARS-CoV activates the
secrete inflammatory cytokines into pulmonary
vascular endothelial cells. Serious COVID-19 is
associated with dysregulated inflammation [3].
COVID-19 patients have higher serum levels of
cytokines (TNF-a, IFN-y, IL-2, IL-4, IL-6 and
IL-10) and CRP than control individuals [4].

immune cells to

treatment protocols for COVID -19 are
regularly updated and have ensured a uniform
evidence based approach to the management of
different severities of COVID-19. Yet challenges
still remain and the search has been on for better
treatments or adjunctive medications.

Curcumin, a natural polyphenolic compound,
could be a potential treatment option for patients
with coronavirus disease There is growing
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evidence on the inhibitory actions of curcumin
on inflammatory cytokines [6]. Curcumin
blocks the essential signals which regulate
the expression of various pro-inflammatory
cytokines such as nuclear factor-kB and MAPK
pathways [7]. Curcumin has anti-inflammatory
and anti-fibrotic effects by virtue of reducing the
expression of chemokines and cytokines involved
in lung infection such as IFNy, MCP-1, IL-6
and IL-10 [8].

Methods
= Study design

A retrospective, observational study was

conducted in a tertiary care hospital.
m Patient population

All patients admitted with COVID 19 disease
during the period June 2020 to June 2021
were included in the study. Patients included
in the study were diagnosed with COVID-19
infection of mild or moderate categories (WHO
classification). All patients aged 18-90 years with
the diagnosis of Covid-19 based on the PCR test
were enrolled in the study. The exclusion criteria
included patients <18 years of age, patients
presenting more than 7 days after their onset of
symptoms, pregnant or lactating women, patients
with a history of hypersensitivity to turmeric or
curcumin formulations or concomitant disease
including severe renal failure (eGFR<30 ml/

min), hepatic failure (Child-Pugh Score B or C),
heart failure (EF<40%), chronic lung disease,
active malignancy, immunosuppresed patients,
and patients with active gastrointestinal bleeding.
The study was conducted in accordance with the
principles of good clinical practice.

= Treatment

The patients were treated with standard
treatment protocol as per the Indian Council
of Medical Research (ICMR) guideline for the
management of COVID-19 infections.

= Treatment groups

The patients received either of two treatments
added to the standard treatment protocol.
One group received curcumin (Group 1) while
the second group received only the standard
treatment protocol (Group 2). Curcumin 500
mg tablet with enhanced bioavailabilicy was
provided by Edence Life Sciences.

= Parameters of assessment

Primary assessment parameters were comparison
of the change in biomarkers as compared to
baseline. The secondary assessment parameters
were comparison of the effect on symptom

resolution.

Results

A total of 131 patients were enrolled in the study.
Of these 77 patients were given the test drug

Table 1: Age distribution of patients enrolled in the study.

Age group (years) Number Percentage
18-30 41 31.30%
31-40 20 15.30%
41-50 22 16.80%
51-60 18 13.70%
61-70 20 15.30%
71-80 9 6.90%
81-90 1 0.80%

Table 2: Prevalence of symptoms.

Symptom % patients with symptom
Mild fever 7.6
Fever 86.30%
High fever 6.10%
Cough 16.80%
Dry cough 12.20%
Chills 2.30%
Myalgia 19.80%
Nausea 1.50%
Sore throat 6.90%
Diarrhea 3.80%
Body ache 18.30%
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Curcumin and Standard of Care (SOC) and 54
patients were given SOC. The mean age of the
patient enrolled in the study was 43.46 years *
16.81 years. The age distribution indicated that
the most frequent age group was 18 years-30
years (Table 1).

A male preponderance was observed (60.3% vs
39.7%). 86% of patients included in the study
had fever as the predominant symptom followed
by loss of smell (24.4%) and los of taste (22.1%)
(Table 2). Diabetes (17.6%) and hypertension
(19.8%) were the most common comorbid

diseases (Figure 1 and Table 3).

Group 1 had higher levels of D-DIMER, CRP,
LDH, S. Ferritin and IL-6 at baseline. Yet , post
treatment the curcumin treated patients had a
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significantly greater reduction in D- DIMER,
CRP, LDH, S. Ferritin, IL-6 a compared to
group 2 (Table 4). Non-Parametric tests were
used to make statistical inference as data were not
normally distributed. Wilcoxon-Mann-Whitney
Test was used to compare the two groups in
terms of IL-6 , LDH, CRP and D-Dimer at
each of the timepoints. Friedman test was used
to explore the change in IL-6 over time within
each group.

Inspite of curcumin treated patients having
high levels of markers of disease severity and
comorbidities. there was no significant difference
in symptom resolution  between the two
treatment groups or the time to swab negative

result (Table 5).
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Figure 1: Comorbid diseases.

Table 3: Comorbidities in the two groups and effects of treatment.
. |Std Treatment (% patients)
Std tre.atment + Curcumin (Group 2) p
(% patients) (Group 1) -
(% patients) (Group 2)

Hypertension 0.325 0.019 <0.01
Diabetes 0.1679 0.0076 <0.01
Hypothyroidism 0.026 0 0.52
Coronary artery disease 0.117 0 0.01
Obesity 0.039 0 0.2
Dyslipidemia 0.013 0 0.1
Obstructive sleep apnea 0.039 0 0.2
Chronic asthma 0.026 0 0.5
Chronic obstructive pulmonary disease |0.091 0 0.04
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‘Table 4: Comparison of biological markers pre and post treatment between the two groups.

Baseline Repeat 1 Repeat 2

D Dimer (ng/ml)

Group1 521.48 £ 166.14 377.74 £102.59 NA
P<0.001

Group 2 348.96 £ 119.17 285.06 + 96.80 NA
P<0.001

LDH (U/L)

Group1 440.75+ 194.54 237.01+£91.67 NA
P<0.001

Group 2 274.78 £ 94.45 184.00 £ 71.64 NA
P<0.001

CRP

Group1 10.21 £ 6.45 5.38 +2.71 3.74£147
P<0.001 P<0.001

Group 2 5.05+3.72 3.47 £2.00 242+1.18
P<0.001 P<0.001

S. Ferritin

Group1 490.81 £ 173.47 265.66 + 108.13 NA
P<0.001

Group 2 315.59 + 114.01 190.93 + 76.69 NA
P<0.001

IL-6

Group 1 6.51 +3.93 418 £2.21 3.04+1.05
P<0.001 P<0.001

Group 2 3.54+1.71 2.88 +1.46 223+1.19
P<0.001 P<0.001

NA: Not available

Table 5: Time to symptom resolution and swab negative results.

. |Std Treatment (% patients)
Std treatment + Curcumin (Group 2)
(% patients) (Group 1) - p
(% patients) ( Group 2)
Time to symptom resolution (Days) 8.14 +2.63 7.33+3.67 0.203
Time to negative swab (Days) 13.71+£291 1222 +2.72 0.01

Discussion

The widespread COVID-19 pandemic has lead
to repurposing of drugs.The key pathologic
issues to be addressed in COVID disease are
inflammation and raised cytokines.

Curcumin, is an active constituent of rhizomes
of Curcuma longa (turmeric). It is a hydrophobic
polyphenol [9-12]. Curcumin could be a
potential treatment option for patients with
coronavirus disease. Curcumin has several
pharmacological effects such as antioxidant,
anticancer,  antibacterial,  antiviral,  and
antidiabetic effects [13,14] as well as anti-
inflammatory activity [15]. The transformation
of curcumin into carbon quantum dots could
boost antiviral effects of curcumin with different
mechanisms [16]. Carbon quantum dots have
efficacy against Human Coronavirus (HCoV) by
inhibiting the entry receptor of HCoV-229E [17].

But one aspect of curcumin to consider is the fact
that its bioavailability islow and this can adversely
affect its clinical efficacy. The bioavailability of
curcumin can be enhanced by several methods
that increases the bioavailability by as much
as 100 fold as compared to native curcumin.
Improved bioavailability of formulated curcumin
products is due to improved solubility,stability
and possibly low first-pass metabolism [18].
Two meta-analyses of randomized controlled
trials have shown that curcumin reduced
circulating IL-6 and TNF-a levels which are
the key inflammatory mediators and are found
to be increased in inflammatory diseases. The
inhibitory effects of curcumin on TLRs, NF-kB,
cytokines, chemokines, bradykinin, oxyradicals,
Transforming Growth Factor-betal (TGF-B1),
Cyclooxygenase (COX), Plasminogen Activator
Inhibitor-1 (PAI-1), IL-17A, and Caspase-3
(Cas-3) have been proven [19].
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In severe COVID-19 infection, pneumonia may
be associated hypoxemia, which, can disturb cell
metabolism. This leads to acidosis and oxidative
stress destruction of the phospholipid layer of the
cell membrane [20]. Hence, a drug supplement
that has antioxidant properties will be beneficial
for these patients and curcumin has a potent
antioxidant effect [21-23]. Curcumin increased
the Superoxide Dismutase (SOD) level and
reduced Malondialdehyde (MDA) level in acute
lung injury in preclinical studies [24]. Similarly,
another study conducted demonstrated that
curcumin increased SOD activity and decreased
MDA content in the lung in acute injury
induced by sepsis [25]. Both antiapoptotic
and antifibrotic effects of curcumin have been
demonstrated in preclinical studies. Curcumin
inhibits the activity of bradykinin by inhibiting
the COX enzyme and thus reduces cough.
Curcumin inhibits the cellular inflammatory
response by reducing the cytokine/chemokine
expression through the NF-kB pathway and
fibrotic response during the regeneration phase
of the disease through modulation of the TGF-§
pathway [6].

The current study demonstrated that curcumin
significantly lowered the biological markers
of inflammation COVID-19 such as LDH,

CRP, D-DIMER. Administration of curcumin
along with the standard treatment protocol

with Mild to Moderate Covid-19 Infection

improved outcomes of the patients. The clinical
efficacy of the native curcumin is weak due to
its low bioavailability and high metabolism in
the gastrointestinal tract. Recently, different
formulations with improved bioavailability
of curcumin have been developed. Better
bioavailability of these new formulated curcumin
products is attributed to improved solubility,
stability and possibly low first-pass metabolism
[18].

Conclusion

Curcumin is a potent antioxidant and can reduce
the lung inflammation in COVID-19 patients.
Curcumin inhibits the release of inflammatory
cytokines and reduces the biological markers
of inflammation. Curcumin added to standard
treatment can help relieve symptoms such as
cough and improve outcomes of treatment in

COVID-19 patients.

The weak bioavailability of curcumin can
adversely affect its clinical efficacy. Bioavailability
enhanced curcumin added to standard treatment
significantly lowered the biological markers of
inflammation in mild to moderate COVID-19
patients with comorbidities and also reduced
time to symptom resolution. Curcumin can
be a useful adjunctive therapy to add on to
the treatment regimen in patients with mild to

moderate COVID.
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