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a B S T r a c T
BacKGrOUNd: Back pain (BP) is one of the most common problems seen by general practitioners. The aim of this pilot registry study was to 
evaluate the effects of Pycnogenol® (French Pine Bark extract) on pain, mobility and muscle spasm in patients with recurring episodes of back 
pain without any other clinical condition.
meTHOdS: The registry follow-up lasted 3 weeks. Subjects used either Sm (standard management), including mild exercise and 3 days of 
resting or immobilization - or Sm+Pycnogenol® 200 mg/day (4 cps/day).
reSULTS: eighty-two subjects were included in the study, 23 took Pycnogenol® and 59 were in the Sm group. No safety problems or tolerability 
problems were observed with Pycnogenol® or with the Sm. The two groups, Sm and Sm+Pycnogenol®, were comparable at inclusion. a preva-
lent localization to the lower part of the back/spine was observed in all patients of both groups. The improvement in Karnofsky performance status 
Scale — expressing the global physical capacity of the individuals — during the 3 weeks of follow-up was significantly higher and faster in the 
Pycnogenol® group (P<0.05) compared to Sm. Patients were able to restart physical training in 3 weeks with Pycnogenol® (in comparison with 
4.5 weeks with Sm only). The decrease in back pain score (VaSL score) was faster and more pronounced with Pycnogenol® (P<0.05) compared 
to SM. Oxidative stress was significantly reduced in subjects using Pycnogenol® (P<0.05) while it remained elevated in the control group. The use 
of the rescue medication doses (ibuprofen) was significantly higher in the SM only (P<0.05) in comparison with SM+Pycnogenol®.
cONcLUSiONS: Pycnogenol® appears to be an effective and safe supplementary management in healthy subjects with idiopathic BP. mobility, 
pain, general physical capacity and oxidative stress improved in only a week with further improvements up to 4 weeks in most patients; results 
appear to be better and faster with Pycnogenol® supplementation than with Sm alone.
(Cite this article as: cox d, Belcaro G, cesarone mr, cotellese r, dugall m, Feragalli B, et al. Primary benign back pain: supplementation with 
Pycnogenol®. Panminerva med 2020;62:000-000. dOi: 10.23736/S0031-0808.20.03961-0)
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Back pain (BP) is one of the most common problems 
seen by general practitioners (GPs). Pain is usually ac-

companied by neurological symptoms. When a nerve root is 
affected, pain radiates distally along the nerve distribution 
(radicular pain). Sensation, strength and function may be 
impaired along the root distribution. if the cauda equina is 
affected, segmental deficits may develop in the lumbosacral 
region typically with disruption of bowel functions (con-
stipation or incontinence) and even alterations in bladder 
functions, such as retention or incontinence, loss of perianal 
sensation, sometimes erectile dysfunction, loss of rectal 
tone and sphincter, bulbo-cavernous or anal wink reflexes.

Any painful disorder of the spine may also cause reflex 
tightening (spasm) of paraspinal muscles, which can be 
excruciating.1

most episodes of BP are caused more by neurological 
problems than by bone problems but often the problems 
are associated. Fibromyalgia is a less common cause of 
BP but may be concomitant; however, in this condition, 
BP tends to be atypical.

extraspinal disorders (vascular, gastro-intestinal, geni-
tourinary problems) are less often causes of BP and are 
generally more serious (i.e., pleuritis, hepatic problems, 
aneurysms dissection etc.). myocardial or intestinal in-
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bone structure to exclude significant bone lesions that 
could be associated with back pain. The pain in all sub-
jects was defined as mild-moderate. The subjects were all 
healthy and usually practicing outdoor sports at least 4 
times/week. The registry follow-up lasted 3 weeks. Sub-
jects used either Sm (standard management - including 
mild exercising after the initial 3 days of resting or immo-
bilization) or Sm + Pycnogenol® 200 mg/day (4 capsules/
day). Pycnogenol® is a highly standardized supplement. 
it has been used in several recent studies — involving 
mild-moderate pain management or controlling inflamma-
tion — with remarkably high levels of efficacy and safety 
and with a very good tolerability.9-18 in addition, cramps 
and muscular pain can be prevented with Pycnogenol® in 
normal subjects and patients (including venous patients, 
athletes, claudicants and subjects with diabetic microan-
giopathy).17

The aim was to have an on-site management without the 
need for the patients to go to a center for physiotherapy 
or to a gym, adding more stress and time. in case of more 
severe pain, subjects observed 1-3 days of rest and rela-
tive immobilization. all patients observed 1-2 days of de-
creased activity (controlling or abolishing the time spent 
sitting in the same position) and avoiding weights. Phys-
iotherapy or spinal manipulation were not used in this reg-
istry. The mild exercise program (to be performed twice 
daily) was individually designed for each subject after the 
initial period of rest, to be performed at home or at work. 
Weightlifting was avoided.

any vascular disease was excluded19 based on a full, 
noninvasive cardiovascular screening.

The Karnofsky performance status scale variations (0 
to 100) were assessed with a visual analogue scale line 
evaluating individual variations in (VaSL) score (0-10) 
(cyrill maxwell).

Back pain was assessed with a visual analogue scale 
line evaluating individual variations (VaSL 0-10) 0: no 
pain; 10: pain+immobilization.

The d-roms Test was used to evaluate oxidative stress. 
With one drop of blood it is possible to measure local ox-
idative stress at the finger, within minutes. The test has 
been validated in several clinical studies.20-22

exercises associated with Sm are shown in summary in 
Figure 1. Oxidative stress was measured at inclusion and 
after 7 days.23, 24

Ps supplement studies

These registry studies20-22 define the field of activity of 
pharma-standard supplements (supplements of natural ori-

farctions are also possible severe causes of BP. most spinal 
pain causes are mechanical i.e. non-specific derangements, 
such as changes in the anatomical position of the vertebrae. 
Inflammation, cancer or fractures associated with osteope-
nia are considered relatively uncommon causes for BP.

The differential diagnosis must include muscle strain, 
ligament sprain or a combination of the two.

Also, postural problems and decreased spine flexibility 
are involved. Fifteen per cent of BP cases involve ana-
tomical lesions, such as disk herniation, fractures, spinal 
stenosis, osteoarthrosis or spondylolisthesis.1

Back pain can be also associated with weightlifting and 
running in otherwise healthy subjects. in most cases, how-
ever, BP has a multifactorial origin.

management of benign BP (without complications) is 
based on analgesics, muscle relaxants, spine and particu-
larly lumbar stabilization, mild exercise and physical mea-
sures.2-8 acetaminophen or NSaids (in some cases even 
opioids) may be used. Often, analgesia is useful to ‘restart’ 
the patient. Lumbar stabilization and exercise and/or phys-
iotherapy, including spinal elongation are effective. Work-
ing the posture and strengthening the structures supporting 
the spine is generally effective. The elongation of spine 
with specific exercises can restore disk thickness and re-
duce spinal compressions. muscle spasms — if present — 
may be relieved by physical measures (heat, cold). muscle 
relaxants (cyclobenzaprine, methocarbamol, metaxalone) 
are controversial because they can cause central nervous 
and peripheral side effects. muscle relaxants should be 
used in patients with visible and palpable muscle spasm. 
The use of corticosteroids for BP is controversial and left 
for more severe cases.

The aim of this pilot registry was to evaluate the effects 
of Pycnogenol® (French maritime Pine Bark extract) on 
pain, mobility and muscle spasm in healthy patients with 
recurring episodes of BP without any other clinical condi-
tion.

Materials and methods

Subjects with recurring episodes of back pain in good 
conditions were included into the registry study. No other 
clinical condition or risk condition was present. No drug 
was used.

The common factors associated with BP — lasting more 
than one week — were hours of prolonged sitting in the of-
fice, in the car or both. Previous bone/joint and particularly 
spinal fractures or traumas were exclusion criteria.

This was confirmed by X-ray of the column and back 
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ally willing to use the product; 4) in supplement studies, 
there is no defined group allocation and no randomization 
organized by the investigators. Subjects decide — on the 
basis of an initial briefing — which management group 
they want to join, including the control (non-supplement) 
group. No placebo was used.

Statistical analysis

Statistical analysis was performed with a Sigma-Plot 
software package; the analysis of the variance and the 
mann-Whitney U-Test were used (considering results as 
non-parametrical data). The proportion of included sam-
ples in the management group was calculated in groups 
of at least 20 patients to detect significant changes in the 
measurements of before-after periods. Spontaneous intra-
individual and inter-individual variations (5-10% in most 
measurements) are possible as a consequence of spon-
taneous variations. an arbitrary cut-off point (at least a 
>10% variation) in parameters was considered to be valid 
to define significant changes due to management.

The values of back pain scores and Karnofsky perfor-
mance status scale measurements (ability to perform) were 
not regularly distributed and measurements variations 
were evaluated by non-parametric tests.

Results

Safety: no safety problems or tolerability problems were 
observed with Pycnogenol® or with Sm.

details of the included patients are shown in Table i. 
eighty-two subjects were included in the study, 23 took 
Pycnogenol® and 59 were in the Sm group.

The two groups Sm and Sm+Pycnogenol® were com-
parable at inclusion.

gin, in pharmaceutical standards) and their possible pre-
ventive, preclinical applications. The best fields of appli-
cation for supplements are preclinical, borderline applica-
tions or the supplementary management of risk conditions. 
PS supplements, unless there are specific claims, are not 
generally used for the treatment of clinical conditions.

They are used to manage ‘minor’ medical problems. 
Supplement studies produce supplementary data to be 
compared to “background” historical data (i.e., based on 
the best available management for comparable subjects) or 
to other management plans. in this study, the supplement 
was used according to the following rules: 1) the use of 
the supplement should not have interfered with any other 
treatment, management or preventive measures; 2) the pe-
riod of follow-up was considered variable, according to 
the needs and availability of the patients or registry sub-
jects. The observation period is therefore variable and not 
prefixed. Ideally, the supplement should be used as long 
as needed to see results or changes; 3) the type of evalua-
tion for these studies is always a registry. The evaluation 
of the compliance concerning the use of the supplement is 
a significant value indicating how many subjects are actu-

Figure 1.—A) Basic exercises: simplified; B) lower back pain.

Table I.—� Details of the included subjects.

Number of 
cases using 
Pycno + Sm

Only Sm

inclusion, day 0 23 59
age 46.7±2 46.8±3.1
day 3 23 56
7 days 23 52
Oxstress at inclusion 388±22 386±13
Oxstress at one week 332±21 388±17*
14 days 21 51
completing day 21 18 49
Use of rescue medication (in 3 weeks) 2/23 43/59*

rescue medication: iprupofen Sandoz; 200 mg tablets.
*P<0.05 in comparison with Sm (standard management).

a

B

Seated twist

Seated twist Butt up against wall

Leg twistRock side to side

Hamstring stretch
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Table iii, Figure 4 show the decrease in back pain as 
VaSL Score in the two groups. The decrease was faster 
and greater with Pycnogenol® in comparison with stan-
dard management (P<0.05).

Patients were able to restart spontaneous sport training 
on average in 3.1±0.2 weeks with Pycnogenol® supple-
mentation; in comparison, the Sm group subjects started 
retraining on average at 4.5±0.32 weeks. The difference is 
statistically significant (P<0.05).

Subjects that were lost and not controlled after 21 days 
were unable to be re-evaluated only for logistical reasons 
but had no other clinical problems.

a prevalent localization of the pain in the lower part of 
the back/spine was observed in all patients in both groups 
(Figure 2).

Oxidative stress

Oxidative stress was significantly reduced in subjects us-
ing Pycnogenol® in comparison with standard manage-
ment (P<0.05) (Table i).

The use of rescue medication doses (ibuprofen) was 
significantly higher with the SM only (P<0.05) in com-
parison with Pycnogenol®.

Table ii, Figure 3 show the changes in Karnofsky per-
formance status scale — expressing the global physical ca-
pacity of the individuals — during the 3 weeks of follow-
up. during the observation period, the improvements (in 
percentage) in Karnofsky performance status scale (Table 
II, Figure 3) were significantly more important and faster 
in the Pycnogenol® group (P<0.05) in comparison with 
standard management.

Figure 2.—The most common localizations of prevalent BP in this group 
of patients have been diagnosed within the area shown in this figure.

Table II.—� Comparative variations in Karnofsky performance sta-
tus scale (0-100) for BP.

Sm+Pycnogenol® Score Sm only Score

inclusion 66.3 (60-69) 67 (61-72)
3 days 74 (70-77)* 69.2 (63-72)
5 days 76.3 (71-81)* 71.2 (62-75)
7 days 78.3 (72-83)* 73.1 (63-78)
14 days 90.2 (84-100)* 86.4 (78-91)
21 days 94 (88-100)* 90.2 (83-96)

Values are expressed as median (and range).
The Karnofsky performance status Scale values are:
100 Normal no complaints; no evidence of disease.
90 able to carry on normal activity; minor signs or symptoms of disease. able to 
carry on normal activity and to work; no special care needed.
80 Normal activity with effort; some signs or symptoms of disease.
70 cares for self; unable to carry on normal activity or to do active work.
60 requires occasional assistance but is able to care for most of his personal 
needs. Unable to work; able to live at home and care for most personal needs; 
varying amount of assistance needed.
50 requires considerable assistance and frequent medical care.
40 disabled; requires special care and assistance.
30 Severely disabled; hospital admission is indicated although death not imminent.
20 Very sick; hospital admission necessary; active, supportive treatment necessary.
10 moribund; fatal processes progressing rapidly. Unable to care for self; requires 
equivalent of institutional or hospital care; disease may be progressing rapidly.
0 dead.

Figure 3.—Variations in Karnofsky performance status Scale.
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alterations in mobility and the disruption in life patterns it 
causes on healthy, active subjects.

The decrease of oxidative stress in these patients — ob-
served with Pycnogenol® supplementation — may also be a 
significant clinical point to address in future studies on syn-
dromes associated with transient muscular pain as in BP.

Predictive analytics (according to Siegel)27 made with 
data and results obtained at the end of the study indicated 
that a larger study (including about 100 subjects with dif-
ferent BP patterns for at least 2 weeks) can be very indica-
tive of the positive effects of Pycnogenol® in this common 
condition. in this frequent (often distressing but benign) 
condition, a cost-efficacy analysis would be indicated in 
planning a study28 as BP uses a considerable amount of 
time and resources for GPs and healthcare suppliers that 
may be shifted towards more pressing conditions and life-
threatening problems.

in conclusion, Pycnogenol® appears to be an effective 
and safe supplementary management in healthy subjects 
with idiopathic back pain. altered mobility, pain and oxi-
dative stress improved in only a week of regular intake 
of Pycnogenol® with further improvements after up to 4 
weeks in most patients that start physical training again

These results appear to be better and faster with 
Sm+Pycnogenol® than with Sm alone.

References

1. Portes. merck manual of diagnosi and treatment. Twelfth edition. New 
York: merk Sharp and dohme; 2018.
2. Jones Ld, Pandit H, Lavy c. Back pain in the elderly: a review. ma-
turitas 2014;78:258–62. 
3. carrozzo m, Terlizzi N, d’amore m, martiradonna a, Scagliusi P. 
[Various forms of secondary lumbosciatic pain in children and adults]. 
minerva med 1981;72:2485–90. italian.
4. rabin a, Shmushkevich Y, Kalichman L. initial pain and disability 
characteristics can assist the prediction of the centralization phenomenon 
on initial assessment of patients with low back pain. J manual manip Ther 
2019;27:66–72. 
5. Hutting N, Johnston V, Staal JB, Heerkens YF. Promoting the Use of 
Self-management Strategies for People With Persistent musculoskeletal 
disorders: The role of Physical Therapists. J Orthop Sports Phys Ther 
2019;49:212–5. 
6. Burgess HJ, Burns JW, Buvanendran a, Gupta r, chont m, Kennedy 
m, et al. associations Between Sleep disturbance and chronic Pain in-
tensity and Function: a Test of direct and indirect Pathways. clin J Pain 
2019;35:569–76. 
7. rigoard P, Gatzinsky K, deneuville JP, duyvendak W, Naiditch N, Van 
Buyten JP, et al. Optimizing the management and Outcomes of Failed 
Back Surgery Syndrome: A Consensus Statement on Definition and Out-
lines for Patient assessment. Pain res manag 2019;2019:3126464. 
8. Nordstoga aL, meisingset i, Vasseljen O, Nilsen Ti, Unsgaard-Tøndel 
m. Longitudinal associations of kinematics and fear-avoidance beliefs 
with disability, work ability and pain intensity in persons with low back 
pain. musculoskelet Sci Pract 2019;41:49–54. 

Conclusions

Pycnogenol® supplementation is safe and well tolerated 
in otherwise healthy subjects with idiopathic, and benign 
back pain without any other significant clinical problem.

Pycnogenol® is considered safe and can be used without 
prescriptions25 even for prolonged periods. But in every 
case of BP consultation with a physician, it is always es-
sential to exclude serious problems (i.e. even a dissection 
of an aortic aneurysm may cause back pain). The combina-
tion of the anti-inflammatory effects, the effect on reduc-
ing pain and possibly the control of muscle spasm (as we 
have seen in previous studies) seems to make Pycnogenol® 
a winning and safe treatment for these patients.

it should be taken into account that in the present clini-
cal situation of mild-moderate back pain in healthy sub-
jects with a recurring problem, only 30% of subjects go to 
their physician for further advice (as they had discussed 
the problem before) and most patients tend to self-treat or 
medicate themselves. However, even in a common, bor-
derline clinical condition (in healthy sport subjects) such 
as BP, all other clinical aspects associated with back pain 
should be necessarily, carefully excluded, including vas-
cular problems which may be commonly present in several 
subjects with BP symptoms.26 Back pain must only be di-
agnosed and managed by physicians. mild-moderate pain 
can be more effectively assessed by measuring the relative 

Table III.—� Variations in average VASL Score (0-10) with SD.
Sm+ Pycnogenol® Only Sm

inclusion 9.3±1.2 9±1.1
3 days 8.1±1 8.4±0.3
7 days 6.3±0.8 7±0.2
14 days 3.1±0.3 4.4±0.4
21 days 2.2±0.3 3.4±0.2

Figure 4.—Visual analogue Scale line for back pain.

10

8

6

4

2
3 daysIncl. 7 days

VASL 0-10 for back pain: 0 = no pain; 10 = pain + immobilization

14 days 21 days

SM + Pycno SM

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28



cOX  PrimarY BeNiGN BacK PaiN

6 PaNmiNerVa medica mese 2020 

17. Vinciguerra G, Belcaro G, cesarone mr, rohdewald P, Stuard S, 
ricci a, et al. cramps and muscular pain: prevention with pycnogenol 
in normal subjects, venous patients, athletes, claudicants and in diabetic 
microangiopathy. angiology 2006;57:331–9. 
18. cesarone mr, Belcaro G, rohdewald P, Pellegrini L, Ledda a, Vin-
ciguerra G, et al. improvement of signs and symptoms of chronic venous 
insufficiency and microangiopathy with Pycnogenol: a prospective, con-
trolled study. Phytomedicine 2010;17:835–9. 
19. Belcaro G, Nicolaides aN. Noninvasive investigations in Vascular 
disease. London: imperial college Press; 2001.
20. Belcaro G, Nicolaides aN. a new role for natural drugs in cardiovas-
cular medicine. angiology 2001;52(Suppl 2):S1. 
21. Belcaro G, Nicolaides aN. Natural drugs in vascular medicine: new 
observations. J cardiovasc Pharmacol Ther 2002;7(Suppl 1):S1. 
22. Belcaro GP. Supplements. clinical applications. London: imperial 
college Press; 2017.
23. cesarone mr, Belcaro G, carratelli m, cornelli U, de Sanctis mT, 
incandela L, et al. a simple test to monitor oxidative stress. int angiol 
1999;18:127–30.
24. cornelli U. antioxidant use in nutraceuticals. clin dermatol 
2009;27:175–94. 
25. USP. 2005. maritime pine extract. in: United States Pharmacopoeia, 
US edition: 28. United States Pharmacopeial convention, inc, rockville. 
p. 2115–16. 26. Belcaro G. The angiology Bible. London: imperial col-
lege Press; 2018.
27. Siegel e. Predictive analytics. Hoboken, NJ: Wiley; 2013.
28. cox dr. Planning of experiments. Oxford: Wiley; 1961.

9. devaraj S, Vega-López S, Kaul N, Schönlau F, rohdewald P, Jialal i. 
Supplementation with a pine bark extract rich in polyphenols increases 
plasma antioxidant capacity and alters the plasma lipoprotein profile. Lip-
ids 2002;37:931–4. 
10. Belcaro G, cesarone mr, errichi Bm, Ledda a, di renzo a, Stuard 
S, et al. Venous ulcers: microcirculatory improvement and faster healing 
with local use of Pycnogenol. angiology 2005;56:699–705. 
11. Grimm T, Skrabala r, chovanová Z, muchová J, Sumegová K, Lip-
táková a, et al. Single and multiple dose pharmacokinetics of maritime 
pine bark extract (pycnogenol) after oral administration to healthy volun-
teers. Bmc clin Pharmacol 2006;6:4. 
12. Pütter m, Grotemeyer KH, Würthwein G, araghi-Niknam m, Watson 
rr, Hosseini S, et al. inhibition of smoking-induced platelet aggregation 
by aspirin and pycnogenol. Thromb res 1999;95:155–61. 
13. rohdewald P. a review of the French maritime pine bark extract (Pyc-
nogenol), a herbal medication with a diverse clinical pharmacology. int J 
clin Pharmacol Ther 2002;40:158–68. 
14. cesarone mr, Belcaro G, rohdewald P, Pellegrini L, ippolito e, 
Scoccianti m, et al. Prevention of edema in long flights with Pycnogenol. 
clin appl Thromb Hemost 2005;11:289–94. 
15. cesarone mr, Belcaro G, rohdewald P, Pellegrini L, Ledda a, Vin-
ciguerra G, et al. rapid relief of signs/symptoms in chronic venous micro-
angiopathy with pycnogenol: a prospective, controlled study. angiology 
2006;57:569–76. 
16. cesarone mr, Belcaro G, rohdewald P, Pellegrini L, Ledda a, 
Vinciguerra G, et al. Comparison of Pycnogenol and Daflon in treating 
chronic venous insufficiency: a prospective, controlled study. Clin Appl 
Thromb Hemost 2006;12:205–12. 

Conflicts of interest.—The authors certify that there is no conflict of interest with any financial organization regarding the material discussed in the manu-
script.
Authors’ contributions.—All authors read and approved the final version of the manuscript.
History.—manuscript accepted: may 27, 2020. - manuscript received: may 11, 2020.

P
R
O
O
F

M
IN

ERVA
 M

EDIC
A

PROFF ID.indd   1 10/09/10   14:28


