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Editor

Uncontrolled ‘cytokine storms’ and multiple organ dysfunction
syndrome (MODS) are important causes that leading to progres-
sion of illness and death in patients with COVID-191,2. The gut is
a major organ invaded and damaged by severe acute respiratory
syndrome coronavirus 2 (SARS-CoV-2), and plays a vital role in
controlling the systemic inflammatory response and preventing
MODS. Berberine has a long history in traditional Chinese medi-
cine for the treatment of diarrhoea and gastroenteritis owing to
its antimicrobial, antimotility and antisecretory properties.
Moreover, a study3 has shown that berberine can protect the in-
testinal mucosal barrier and suppress the inflammatory response
in intestinal epithelium and serum.

We enrolled prospectively 39 patients with severe COVID-19
hospitalized at Wuhan Hospital of Traditional Chinese and
Western Medicine, Tongji Hospital and the Second Hospital of
Nanjing between January and April 2020. The diagnostic criteria
for severe cases were in accordance with the Diagnosis and
Treatment Guideline of patients with COVID-19 issued by the
National Health Commission of the People’s Republic of China
(edition 7)4. Patients were excluded if they were aged below 18 or
above 80 years, had inflammatory bowel disease, were unable to
take oral or tube feeding, had drug-related contraindications,
were considered likely to die within 72 h, were participating in
other clinical trials, had other sites of infection at the same time,
or were pregnant or lactating women. Eventually, 18 patients
were allocated to the berberine group and 17 to the control group.
Patients in the berberine group were given berberine plus routine
therapy within 14 days of admission, and those in the control
group received only routine therapy. Laboratory parameters, in-
cluding serum interleukin (IL) 6, serum tumour necrosis factor
(TNF) a, C-reactive protein (CRP), procalcitonin and white blood
cell (WBC) count, were measured on days 1, 3, 7 and 14 after ad-
mission. Statistical significance, determined by generalized linear
mixed models in GraphPadVR Prism 5.0 (GraphPad, La Jolla, CA,
USA) was assumed at P< 0.050.

Except for the Acute Physiology and Chronic Health
Evaluation (APACHE) II score, other basic clinical characteristics
of age, sex, exposure history, co-morbidity, symptoms and the
Sequential Organ Failure Assessment (SOFA) score were similar
in the two groups. No significant difference was observed be-
tween the two groups in the trend of IL-6, TNF-a, CRP,

procalcitonin and WBC levels within 14 days (Fig. 1). In subgroup
analyses of patients with diarrhoea, berberine significantly im-
proved the changes in IL-6, TNF-a and CRP levels (P< 0.050).
Diarrhoea was defined as the passage of loose stools more than
three times daily. Only one patient developed a mild rash, which
disappeared shortly after the withdrawal of berberine.

The maintenance and protection of gastrointestinal function
is an important aspect in the treatment of patients with severe
COVID-19. Carnevale and colleagues5 reported on a patient with
COVID-19 who had diarrhoea and abdominal pain, and under-
went endoscopic biopsy sampling of the small bowel.
Histopathological findings revealed that mucosal and submuco-
sal tissues had inflammatory infiltrates, prominent multifocal
vasculitis, and ischaemic damage. Raised levels of faecal calpro-
tectin, a biomarker of intestinal inflammation, have been ob-
served, and correlated significantly with plasma IL-6 levels in
patients with COVID-19 and diarrhoea6. These findings suggest
that the gastrointestinal tract is not only the target, but also the
source, of inflammatory mediators under SARS-CoV-2 infection.
We speculated that berberine may reduce the serum levels of in-
flammatory mediators through the protection and maintenance
of gastrointestinal function, although relevant data were inade-
quate for evaluating the intestinal mucosal barrier and intestinal
microenvironment in our study. In addition, the optimal berber-
ine dose for anti-inflammation related to SARS-CoV-2 remains
unclear, although we based our dose of berberine (900 mg daily)
on the effective anti-inflammation dose according to other litera-
ture. Furthermore, studies7,8 have shown that berberine exhibits
direct anti-influenza virus effects in vitro, inhibits lung inflamma-
tory injury, and reduces the release of oxygen radicals in mice
suffering from pneumonia associated with influenza virus. As
COVID-19 is an emergency global epidemic, it is unclear whether
berberine has any antiviral effect on SARS-CoV-2, and further
experiments are needed to clarify this.
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Fig. 1 Blood concentrations of inflammatory mediators in patients with severe COVID-19 in the two treatment groups and the subgroups with diarrhoea

a Interleukin (IL) 6; b IL-6 in subgroups with diarrhoea; c tumour necrosis factor (TNF) a; d TNF-a in subgroups with diarrhoea; e C-reactive protein (CRP); f CRP in subgroups

with diarrhoea; g procalcitonin; h procalcitonin in subgroups with diarrhoea; i white blood cell count (WBC); j WBC in subgroups with diarrhoea. Values are median (i.q.r.).

There were 18 patients in the berberine group and 17 in the control group, with six and five patients in the respective subgroups with diarrhoea. *P<0.050, berberine versus

control group (generalized linear mixed model).
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