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Can Hypericum perforatum (SJW) prevent cytokine storm in

COVID-19 patients?

Dear Editor,

Pandemic coronavirus disease 2019 (COVID-19), caused by SARS-
CoV-2 virus, mainly affects adult or aging individuals with fever, dry
cough, and dyspnea of variable severity. In approximately 20% of
patients, a widespread alveolar-interstitial pneumonia develops with
acute respiratory distress syndrome. With progression of the disease,
when immune response and/or antiviral therapy fail to get rid of the
virus, an excess release of pro-inflammatory cytokines takes place
(e.g., TNF-q, IL-1p, IL-6, IFN-y, CXCL10, MCP-1), the so called “cyto-
kine storm,” eliciting extensive vasculitis, hyper-coagulability, and
multi-organ damage that, together with associated respiratory failure,
represent the most common cause of death (Zhang et al., 2020). It
appears that in COVID-19 there are two consecutive, partially over-
whelming, pathological situations: one is due to the spreading of the
viral infection, the second to the harsh inflammatory host response,
against which anti-inflammatory drugs should be preferentially
employed. Indeed, both classical anti-inflammatory agents, such as
glucocorticoids, and selective molecular drugs targeting a specific
cytokine or pathway, such as anti-IL-6 and anti-TNF-a monoclonal
antibodies, antagonists of IL-1p receptor, JAK inhibitors, are now
being tested in clinical trials (Zhang et al., 2020). Major flaws of these
treatments are the adverse effects and/or the inability to aim at
diverse molecular targets. Despite much effort, no treatment has been
found really effective and safe so far.

Actually, from our experimental studies on natural compounds
able to protect pancreatic p-cells against cytokine-induced damage
and death (Menegazzi et al., 2008), we became aware that Hypericum
perforatum (St. John's Wort, SJW) extract, as well as its main polyphe-
nol component hyperforin (HPF), can potently counteract the pro-
inflammatory effects of various cytokines. Indeed, both SJW extract
and HPF alone prevented cytokine effects not only in B-cell lines but
also in isolated rat and human pancreatic islets (Novelli et al., 2014).
The mechanism of action of SJW and HPF is based on the simulta-
neous blockade of multiple phosphorylation steps, induced by a mix-
ture of IFN-y/IL-18/TNF-a (in some way mimicking a cytokine storm),
along the JAK/STAT, NF-xB, and MAPK signaling pathways, with the
result of avoiding or limiting the transcriptional activation of dysfunc-
tional, apoptotic, and inflammatory target genes, including iNOS,
COX-2, CXCL9 and CXCL10 chemokines, ICAM-1 adhesion molecule
and others. In particular, SJW and HPF inhibited STAT-1 and NF-xB
phosphorylation and DNA binding, as well as the activation of a num-
ber of kinases, including IKK, ERK1/2, JNK, and Akt (Menegazzi
et al., 2008; Novelli et al., 2016). Furthermore, we got evidence that

these natural compounds undergo an efficient intracellular uptake and
confer to the cells a long-lasting state of “cytokine resistance” (Novelli
et al., 2019). Of note, although SJW extract usually contains other
active ingredients at much lower concentrations than HPF (e.g.,
hypericin, rutin, the flavonoids quercetin and myricetin), no compo-
nent other than HPF was found to be effective in inhibiting cytokine
effects in the 1.0 micromolar range (Menegazzi et al., 2008).

We also showed that SJW extract exerted protective effects in
various animal models of acute inflammation. Actually, SJW attenu-
ated carrageenan-induced inflammatory lung injury in mice by
inhibiting NF-kB and STAT-3 activation, TNF-« and IL-1p production,
ICAM-1 expression, neutrophil lung infiltration, and cellular proteins
nitration (Menegazzi et al., 2006). Interestingly, SJW extract was also
able to counteract a zymosan-induced multiple organ dysfunction syn-
drome in mouse (a kind of model of what may occur in shock, sepsis,
and presently in severe COVID-19), by reducing peritoneal exudation
and migration of neutrophils, as well as pulmonary, intestinal and pan-
creatic injury, renal dysfunction and myeloperoxidase reaction in lung
and intestine (Di Paola et al., 2007). Other authors have likewise
documented the anti-inflammatory properties of SJW or HPF, includ-
ing inhibition of COX and 5-LO activities (Albert et al., 2002), reduc-
tion of IL-6 release (Gobbi et al, 2004), decrease of neutrophil
activation of matrix metalloproteinase-9, and enhanced resolution of
bleomycin-induced pulmonary inflammation model, with consequent
reduction of lung fibrosis (Dell'Aica et al., 2007). Thus, there is clear
evidence that SJW extract and HPF efficaciously prevent inflamma-
tory damage in various cell types and tissues. In addition, it is worth-
while to consider that SJW extract is largely employed in Europe and
USA as antidepressant and recognized to have a remarkable safety
profile, confirmed by extensive clinical trials (Cui & Zheng, 2016).

Hence, we believe that orally administered SJW extract, containing
suitable amounts of HPF, could be tested in clinical trials in COVID-19
patients as a multitasker and well tolerated anti-inflammatory agent.
Taking into account the pharmacokinetics data established for
antidepressive SJW therapeutic regimens (900-1,200 mg/day of SJW
containing about 5% HPF; Biber, Fischer, R6mer, & Chatterjee, 1998),
we would suggest a similar or slightly increased daily dosage in
COVID-19 patients, in order to reach circulating maximal and steady
state HPF concentrations within the range of those proved to inhibit
cytokine effects in vitro. As for other anti-inflammatory agents, a
timely administration of SJW/HPF to COVID-19 patients is proba-
bly crucial. We propose to administer HPF-containing SJW extract

as soon as mild initial symptoms get worse and/or blood
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inflammatory markers (e.g., PCR, ferritin, LDH, D-dimer) increase. If
so, SJW is expected to prevent clinical aggravation, including
cytokine-dependent thrombotic events (Levi & van der Poll, 2017),
halt further rise in biochemical parameters and expedite recover.
We would also underscore that the large experience in SJW using
for other indications might considerably facilitate and speed up
required procedures and protocol settling for controlled clinical
research in COVID-19.

It should be reminded that SJW, mainly due to HPF binding to
the PXR receptor, is able to induce the liver P-450 drug metabolizing
system and in particular the CYP3A4 isoenzyme, possibly leading to
accelerated clearance and reduced effect of a number of co-
administered drugs (Moore et al., 2000). Thus, upon SJW treatment,
drug interaction should be carefully monitored, including appropriate
dosage adjustments. Very interestingly, we should also be aware that
the increase in circulating IL-6 and other cytokines levels occurring in
COVID-19 patients suppresses the activity of the P-450 system
(Febvre-James, Bruyére, Le Vée, & Fardel, 2018), so that SJW could
advantageously counterbalance such a decline and avoid the risk of
over-exposure of patients to other drugs required for co-morbidities

management.
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In conclusion, we firmly believe that the anti-inflammatory
SJW/HPF treatment deserves evaluation in COVID-19 patients. Such
a treatment, that offers the additional advantages of being orally
administrable, well tolerated, and inexpensive, holds considerable
promise to prevent or limit the effects of the cytokine storm through
the simultaneous inhibition of NF-kB, JAK/STAT, and MAPK path-
ways, that is, the three majors signaling and transduction pathways
involved in cytokine-induced local and systemic inflammatory changes
(Figure 1). As such, SJW/HPF therapy appears to be compatible with
other clinically pertinent treatments, for example, administration of
selected antiviral agents, including chloroquine/hydroxychloroquine
and/or intravenous supply of human immunoglobulins and LMW
heparin.

Lastly, it is proper to state that all the studies on either SJW prep-
arations or pure HPF quoted in this letter have actually been carried
out according to the scientific qualitative standards highlighted in
more recent guidelines for best practice in phytopharmacological
research (Heinrich et al., 2020). In particular, the concentration or
dose range of SJW extract or pure HPF tested in vitro or in vivo in the
quoted studies was pharmacologically relevant and largely lower than

the upper limits indicated in such guidelines.
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FIGURE 1 Mechanisms of the
potential beneficial effects of St. John's

Severe local and systemicinflammation

wort (SJW) extract and hyperforin (HPF)
in COVID-19 patients [Colour figure can

be viewed at wileyonlinelibrary.com]
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