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Abstract

Quercetin, a polyphenol substance, was found in several foods, including
apples, grapes, onions, berries, broccoli, citrus fruits, green tea, coffee and red
wine. The properties of quercetin are well known, including antioxidant/anti-
inflammatory, vasodilator, anti-allergic, anti-fatigue and senolytic. In the present
case reports in joint health, one month quercetin phospholipid supplementation
significantly reduced both NRS and FIHOA scores in erosive hand osteoarthritis
subjects. No side effects related to the supplementation was detected, thus
quercetin phospholipid supplementation would represent a valid safe support in
joint health and pain management as add-on natural support.
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Introduction

Erosive Hand Osteoarthritis (EHOA) is a severe disease causing
hand joint inflammation and pain [1]. Affecting especially females,
as in general reported as arthritis, EHOA is a persistent and
progressive condition that could be not reversed [2,3], so the quality
of life can be heavily affected.

The goal of the treatment is to reduce the severity of symptoms
and to maintain joint function.

Recent reviews highlighted the important role of diet in arthritis
and in general in chronic inflammatory diseases [4,5]; subjects
under chronic treatments may be also supported by nutraceutical
supplementation [6].

Therefore, polyphenols can be important for their anti-
inflammatory activity. Quercetin’s benefits in rheumatoid arthritis
animal models are recently summarized [7], and are due to its
anti-inflammatory, antioxidant, and osteoprotective properties.
Inhibition of the free radicals such as Reactive Oxygen Species (ROS)
and Reactive Nitrogen Species (RNS), was produced by quercetin;
Nitric Oxide Synthase iNOS as well as lipid peroxidation, involved
in inflammation processes, were reduced by quercetin, strongly
supporting its anti-inflammatory properties [8]. In human clinical
studies, quercetin phospholipids supplementation improved also
training and performance in healthy amateur triathlon athletes
[9], and it was useful for chronic fatigue in a double-bind placebo-

controlled trial [10]. Senolytic properties were also shown by
quercetin in combination with the tyrosine kinase inhibitor dasatinib
in human idiopathic pulmonary fibrosis [11] and in supporting the
management of COVID-19 lung disease [12-16].
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Figure 1: NRS score at 0 and 30 days of supplementation in joint health.
Data are expressed as means + S.D., n=49, *p<0.0001 vs basal (T0) by
Wilcoxon t test.
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Figure 2: FIHOA score at 0 and 30 days of supplementation in joint health.
Data are expressed as means + S.D., n=49, *p<0.0001 vs basal (T0) by
Wilcoxon t test.

The present prospective clinical study was performed to
evaluate the potential benefits of a supplement containing quercetin
phospholipids, the optimized formulation of quercetin [17] in
sunflower lecithin, in modulating long chronic inflammation in
erosive hand osteoarthritis subjects.

Methods
Population

Fifty subjects with erosive hand osteoarthritis (between 40
and 85 years), including 8 males and 42 females, with at least 4 of
Numerical Rating Scale (NRS) for pain assessment [18] were selected
in this retrospective case series. The NRS is a modified version of
the VAS that consists of a segmented numerical scale with 11 points
ranging from 0 to 10. Subjects were asked to select a corresponding
number to indicate the pain intensity they are experiencing. This
scale can be administered verbally or graphically [18]. Diagnosis was
made by X-ray radiographic evaluation of hand. Subjects willing to
collaborate signed informed consent.

Exclusion criteria were: treatment with anti-inflammatory agents
(topical or systemic) at least 3 weeks before study; other ongoing
therapies like Disease-Modifying Osteoarthritis Drug (DMOAD),
Symptomatic Slow-Acting Drug for Osteoarthritis (SYSADOA),
laser/tecar therapies or infiltration with steroids within the previous 3
months, intolerance to active ingredients, or diseases such as diabetes
mellitus, hearth or kidney failure that could affect the study outcome.

NRS score, where 0 = “no pain at all” and 10 = “worst possible
pain” measured before supplementation (Time 0) and after 30 days
supplementation (Time 30) was the primary outcome.

Secondary outcome was represented by the Functional Index
for Hand OsteoArthritis (FIHOA) [19], measuring hand-related
functional impairment scoring from 0 (no functional impairment) to
30 points (maximal impairment), measured at time 0 and 30.

Subjects who are unable to sign the consent form were excluded.
Supplement and Administration Schedule

Subjects were supplemented with one tablet/day for one month of
QUE-FIT™ (Farmad Laboratori Firenze Srl), corresponding to 500
mg of quercetin formulated in phospholipids standardized to contain
40% of quercetin (Quercefit™, Indena SpA).

Statistical Evaluation

Data are expressed as means = S.D. Analysis of Wilcoxon two
tailed test at 0 and 30 days was performed, with significance set at
p<0.05.

Results

Fifty participants receiving supplementation were collected as
case reports; only one subject withdraw for personal reasons not
related to supplementation, therefore 49 subjects completed the
supplementation period.

Results are shown in Figure 1 (NRS score) and Figure 2 (FIHOA
score).

A highly significant decrease in NRS score (about 67.2%,
p<0.0001) was observed after 30 days of supplementation with
quercetin phospholipids in respect to the basal score.

The classical FIHOA index utilized in the present study is a
measure, originally developed by Dreiser (20), to evaluate hand
function [19]. After 30 days, the FTHOA index significantly decreased
of 46.8 % in respect of the basal index (p<0.0001).

The supplementation with quercetin phospholipids, 500 mg once
daily, was safe and no adverse effects were detected during the study.

Discussion

These case series evaluated the potential benefits of quercetin
phospholipid supplementation as natural support to joint health
and pain management in hand chronic erosive arthritis subjects
after 30-days. Quercetin displayed anti-inflammatory, anti-oxidative
stress, and osteo-protective properties. It is already known that
pain and inflammation caused by osteoarthritis was reduced by
quercetin, as already reported regarding the reduction of COX-2 and
cytokines (TNF-a, IL-1p, IL-17) production, as well as Monocyte
Chemoattractant Protein-1 (MCP-1) levels, decrease of proteoglycan
degradation [21] and NF-kB activation inhibition of lipid peroxidation
and oxidative stress. All those effects were recently reviewed and
confirmed by Liu and colleagues [7].

According to those anti-inflammatory and antioxidant properties,
quercetin phospholipids was studied as a possible complementary
supplement for chronic fatigue syndrome [10] and in supporting food
nutrition [9] in sport. Respectively, a relief of symptoms due to chronic
fatigue was described after 500 mg/day quercetin phospholipids
supplemented for 2 months; as well as the administration of 2 x 250
mg/day of quercetin phospholipids in triathlon athletes resulted more
effective than control (without supplementation) in ameliorating
endurance time, reducing recovery time, physical discomforts (e.g.
pain and cramps), oxidative stress and plasmatic biomarkers related
to stress and haemolysis. In allergic reactions quercetin formulated
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in phospholipids supplementation promoted the early resolution of
the acute symptoms and modulated the host's hyper-inflammatory
response [22-24]. Recent evidences in preclinical models on
senescence processes [12], underlined also the beneficial effect of
quercetin phospholipids, associated to the tyrosine kinase inhibitor
dasatinib, in alleviating age and senescence-related disorders,
including osteoporosis, hepatic steatosis, neurodegeneration age- and
high fat diet-induced vascular calcification, considering quercetin
phospholipids as a promising senolytic agent [11].

Results obtained on these case reports on hand osteoarthritis
are in line with evidence just described above. Quercetin
formulated in phospholipids and supplemented at 500 mg/day for
30 days significantly reduced both NRS score and FIHOA index in
osteoarthritis hand erosive subjects. The results are encouraging
and possibly related by the anti-inflammatory activity demonstrated
by this formulation in previous studies, modulating NF-kB leveling
and control COX and LOX activation and cytokine production
[9,10,22,23]. Of note, quercetin phospholipids demonstrated its
beneficial cascade effect on healthy aging, immunity and relief
from fatigue, by balancing the body’s inflammatory response. It
may be of interest to plan further studies with a larger number of
subjects to support and extend the beneficial properties of quercetin
phospholipids revealed in the present results in the joint health and
pain management. Thus, quercetin phospholipids resulted with a
strong soothing and antioxidant activity to give natural relief to the
osteoarticular and muscular human districts.
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