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T R E A T M E N T  A N D  R E C O M M E N D A T I O N S

M A N A G E M E N T  O F  S E V E R E  C A S E S

P H A R M A C O L O G I C A L  A T T E M P T S

SNRI: Duloxetine• For regular useOpioids and gabapentinoids
• Short term or long term use
• Note risks include increased risk of 

falls in elderly

S U R G I C A L  I N T E R V E N T I O N
• Choice of time and specific procedures can vary between 

patients, clinicians, local guidelines and specific areas of 

joint(s) affected• Arthroplasty reserved for those who have not responded 

adequately to non-surgical measures

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; anti-CCP, anti-cyclic citrullinated peptide; NSAIDs, non-steroidal anti-inflammatory drugs; 

GI, gastrointestinal; COX-2, cyclooxygenase-2; PPI, proton-pump inhibitor; CV, cardiovascular; 

SNRI, serotonin–norepinephrine reuptake inhibitors.

**  Note risks of corticosteroid include sepsis, post injection flare, hyperglycaemia, transient hypertension, cartilage degeneration, chondrotoxicity. 

Use injections judiciously in patients on anticoagulants.

A D V A N C E D  M A N A G E M E N T
Low risk patient

• NSAID/COX-2 selective agent
• Combine with PPI Patient with increased GI risk• Consider COX-2 with PPI Patient with increased CV risk• Consider NSAID with lower 

CV risk e.g. naproxen

In addition intra-articular injections may be more suitable in many patients• Corticosteroids** (limited use)

• Hyaluronic acid (use dependent upon preparation) • Traumeel® & Zeel® 
(may be used for extended periods of time)

Patient with increased GI + CV risk, and/or increased renal risk or medicating with anticoagulants

• Avoid NSAID/COX-2 selective agents

Consider oral NSAID

 Restrict to ‘as required’ use, monitor patient regularly and counsel patient on risks

I N I T I A L  M A N A G E M E N T

Topical agentsChoose topical agents in initial management

• Ice, compression, elevation (ICE) after exercise or in flare

• Heat if muscle pain near joint
if needed add• Topical NSAID• Topical natural agents: Traumeel®, Zeel®, Capsaicin 

(must be used for 2 weeks for benefits to be seen)

if further needed, consider adding
Oral agents• Paracetamol (note: hepatic and GI risk)

• Natural agents: Traumeel®, Zeel®

If still symptomatic, progress to the next step

If still symptomatic, progress to the next step

D I A G N O S I S  O F  O S T E O A R T H R I T I S 3• > 45 years.
• Activity related knee joint pain.• Morning stiffness < 30 minutes.

• Consider inflammatory arthritis.*
*Morning stiffness > 30 minutes, family history, raised CRP/ESR, positive rheumatoid factor/anti-CCP.Be alert!
• OA is increasingly common in younger patients – e.g. after injury.• X-rays may be normal at presentation.• Joint line tenderness is often present in tibiofemoral disease but not patellofemoral disease, where the 
pain is felt more diffusely and anteriorly. Swelling and restriction may be present.

• Later signs include bony enlargement.

P A I N  M A N A G E M E N T
• Pain management is performed to support the patient, to promote suitable physical activity and to 

enhance function.• Choose options with the greatest risk benefit ratio.• Fully counsel on the risks of interventions.

D I S E A S E  M A N A G E M E N T 3–13

At initial diagnosis:• Prioritize education about OA, optimize lifestyle behaviors, control co-existing medical conditions. 
Note that uncontrolled coexisting morbidities may promote disease progression.

• Provide education and advice through verbal and written intervention.
Continue to monitor the patient:• In OA of the knee, the most important modifiable risk factor in many patients is obesity. Hence 

encourage weight loss if appropriate. Consider dietician referral.Note: In an overweight individual, losing a pound results in a 4lb (1.82kg) reduction in knee-joint load 
for each step. An average weight loss of 5% in overweight and obese older patients brought an 18% 
gain in overall function.

Provide advice on exercise:• Perform moderate intensity aerobic activity for at least 150 minutes per week – choose a variety of 
activities that are not painful.• Walking is beneficial in knee OA.• Avoid high impact activity (running, jumping) in knee OA.• Perform ‘core‘ and local strengthening exercises for the arthritic joint daily and general body 

strengthening of all major muscle groups at least 2–3 times per week. Consider consultation with a 
physical therapist for advice.

P O C K E T  G U I D E

 K N E E  O S T E O A R T H R I T I S

Diagnosis and Management

Osteoarthritis (OA) is the leading cause of musculoskeletal pain and disability

The lifetime risk of developing symptomatic knee OA is estimated to be ~45% (40% in men and 47% in 

women).1, 2 This pocket guide aims to provide the clinician with a simple but thorough overview of the 

diagnosis and management of OA of the knee. The same principles can be applied to management of 

osteoarthritis of other joints.

P R I N C I P L E S

• OA is a heterogeneous disease with many subsets.

• OA can affect all age ranges.

• Early diagnosis is important.

Prioritize a holistic approach to managing the patient with clinical OA:

• Management focuses on education, addressing associated risks, optimizing load and mechanics.

• Manage pain and treat specific pathologies involved in the disease.

• Minimize risks of interventions.

Osteoarthritis can be defined in several ways. OA is a disease of the whole joint, principally involving 

cartilage loss, bone remodeling and additional responses within the synovium, capsule and other 

surrounding soft tissues. ‘Clinical osteoarthritis’ is when symptoms are present.

Osteoarthritis can affect any of the three compartments of the knee; the medial and/or lateral tibiofemoral 

joints or the patellofemoral joints.
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Figure 5. Molecular role of Nrf2 protein. Source: May OL, Cayman Chemical 2012.
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Introduction
Tr14 is a combination of diluted plant and mineral extracts that has been used widely for the 

treatment of acute musculoskeletal conditions, like sprains and traumatic injuries, for over 60 

years. Previously published in vitro and in vivo studies have demonstrated its anti-inflammatory 

effects, which may result from a decrease in secretion of interleukin 1 beta (IL-1β), tumor necrosis 

factor alpha (TNF-α), and interleukin 8 (IL-8).1In this study, we examined the effects of Tr14 and diclofenac in a mouse model of wound 

healing, collecting samples at multiple time points and using next-generation single-molecule 

sequencing to examine gene expression changes at unprecedented depth and reproducibility.

Methods
Female 8–10-week-old ICR mice were anesthetized, their backs shaved, and a 1 cm2 abrasion 

wound inflicted. Experimental treatments (s.c. Tr14 injection near the wound site plus topical 

Tr14; topical diclofenac [2 mg/ml]) and corresponding control treatments were applied twice 

daily (Figure 1). Mice were sacrificed at various time points, and ~50 mg skin collected and 

stored in RNAlater pending RNA isolation, rRNA depletion (RiboZero) and cDNA synthesis.2 

All samples were sequenced on a SeqLL Single Molecule Sequencer (SMS) and aligned to the 

mouse genome (mm10). ~3 billion SMS reads were generated. The reads for each transcript 

were converted to RPK10M (reads per kilobase per 10 million aligned reads). For differential 

gene expression analyses, the log2 ratio was calculated, and p-values were calculated with 

student t-test. Transcripts were mapped to gene ontology (GO) groups with ExPlain software 

and p-values calculated with Fisher's exact test.

Results
The COX/LOX pathways of eicosanoids involve several catalytic conversions of arachidonic acid 

into bioactive agents (Figure 2). In untreated wounds, RNAseq detected a strong induction 

of PGH synthase 2 (COX-2) mRNA 12–24 hours after injury, due to feedback induction of the 

transcript by downstream PGE2 (Figure 3). Diclofenac blocks that feedback by direct inhibition 

of COX-2 and downstream PGE2. Tr14, however, did not block COX-2 induction, but did attenuate 

later LTC4 synthase mRNA levels (Figure 3).
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Figure 2. The cyclooxygenase and lipoxygenase (COX/LOX) pathways. Source: https://en.wikipedia.org/wiki/Eicosanoid

Figure 1. Study methodology outline.

Examining the levels of the leukotriene convertases, it was apparent that Tr14, but not diclofenac, 

had an early, strong inhibitory effect on the levels of LTA4 hydrolase, microsomal GST3, and 

GGT1, which are required for the production of LTB4, LTC4, and LTD4, respectively (Figure 4). 

This Tr14 effect was sustained from 12–96 hours, leading to an overall reduction of 75–80% 

compared with untreated control wounds or diclofenac-treated wounds. A known mechanism 

for repression of LT enzymes is the induction of Nrf2 (Figure 5), and RNAseq confirmed that Nrf2 

mRNA was induced by 2–3 fold in Tr14-treated wounds, as shown in Figure 6.

Conclusions
 ■  Tr14 and diclofenac impact different subsystems in the COX/LOX pathways during wound 

repair, as measured by mRNA levels.
 ■  Diclofenac, but not Tr14, inhibits COX-2 mRNA induction by blocking downstream PGE2 

production.
 ■  Tr14, but not diclofenac, reduces mRNA levels in the leukotriene synthetic pathway, likely 

by activating the Nrf2/KEAP2 pathway.

5 treatment modalitiesWounding control
Tr14 injection

Tr14 injection + ointmentTopical diclofenac
Saline control

7 animals/treatment

7 time points + 0H0, 12, 24, 36, 72, 96, 120, and 192 hours

280 samples

1  Anesthetize mouse

3  Abrade shaved area

5  Harvest tissue

6  Isolate and purify RNA

7  Generate and tail cDNA

8  Sequence on Helicos/SeqLL SMS

2  Shave dorsal skin free of hair

4  Treat with Tr14 positive or negative controls

1  Differential gene expression

3  ncRNA expression

5  RNA editing

6  Systems Biology

2  Networks and gene ontology (GO)

4  Differential splicing

Experimental protocol
Analysis

References1.  Porozov S, Cahalon L, Weiser M, Branski D, Lider O, Oberbaum M. Inhibition of IL-1beta and TNF-alpha secretion 

from resting and activated human immunocytes by the homeopathic medication Traumeel S. Clin Dev Immunol 

2004;11(2):143–9.2.  St Laurent G, Shtokalo D, Tackett MR, Eremina T, Wahlestedt C, Urcuqui-Inchima S, Seilheimer B, McCaffrey 

TA, Kapranov P. Intronic RNAs constitute the major fraction of the non-coding RNA in mammalian cells. BMC 

Genomics 2012;13:504.Disclosures and acknowledgements
The studies were funded jointly by Biologische Heilmittel Heel GmbH and the St. Laurent Institute. Professor 

Tim McCaffrey has received speaker honoraria from Biologische Heilmittel Heel GmbH. The authors are deeply 

indebted to the vision of Dr Georges St. Laurent, who sadly passed during the completion of these studies.
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Figure 3. Transcriptional changes in COX/LOX during Tr14 and diclofenac therapy. Using RNAseq of abraded mouse skin, the levels 

of COX-2 and LTC4 synthase were quantified by RNAseq during control, Tr14, and diclofenac treatment. RNA levels are shown over 

8 days (192 hrs) post-injury.
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Figure 4. Transcriptional systems differentially affected by Tr14 and diclofenac therapy. RNA levels of 3 major leukotriene synthetic 

enzymes are shown during 8 days (192 hrs) post-injury.
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Figure 6. Transcriptional systems differentially affected by Tr14 and diclofenac therapy. Induction of Nrf2 by Tr14 in injured skin. 

RNA levels of Nrf2, a key regulator of the oxidative stress pathway, are shown as a function of time after injury with control, or with 

Tr14, or diclofenac treatment.
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Summary of 
2018 highlights
In this Highlights Newsletter edition we cover the 21st European 
Congress of Physical and Rehabilitation Medicine (PRM) held in 
Vilnius, 1-5 May 2018. There was a scientific workshop supported by 
Heel on Injection Techniques in the Management of Musculoskeletal 
Disorders.

Other posters and abstracts at international congresses 
comprised: additional bioinformatic data of the Traumeel genomics 
project presented at EULAR, held in Amsterdam, 13–16 June 2018 
and findings on the promotion of inflammation resolution at the 
Frontiers of Science conference, New York, 25–26 June 2018.

Literature on a selection of abstracts, posters and guidelines 
summaries are provided for interest and further reading. 
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The 21st European Congress of Physical and Rehabilitation Medicine 
(PRM) was held in Vilnius, Lithuania, 1–6 May, 2018. Over 1,200 
delegates attended the event.

The aim of the European Society of Physical and Rehabilitation 
Medicine (ESPRM) is to facilitate international exchange of 
knowledge, skills and attitudes between experts, researchers, 
clinicians and trainees.
The White Book
The White Book (WB) of PRM in Europe is produced by the four 
European PRM Bodies and constitutes the reference book for PRM 
physicians in Europe. The official launch of the third edition was 
held at the ESPRM 2018.

The WB has multiple purposes, including:  providing a unifying 
framework for European countries, to inform decision-makers on 
European and national level, to offer educational material for PRM 
trainees and physicians and information about PRM to the medical 
community, other rehabilitation professionals and the public.
Heel at ESPRM
Heel was the Gold Sponsor of this important scientific congress 
organized by the ESPRM and the Lithuanian Society of Physical and 
Rehabilitation Medicine. Several events were held, including plenary 
sessions, consensus conferences, workshops and opportunities to 
meet the experts. 

Heel’s exhibition booth provided an opportunity to engage 
with healthcare professionals. On show at the booth was the 
video of Traumeel mode of action and a quiz on clinical benefits 
of Traumeel and Zeel.

Traumeel and Zeel materials comprise product monographs, 
clinical summaries, the knee osteoarthritis pocket guide, Traumeel 
peer-reviewed publications (the MOZArT study, and Traumeel – an 
option for acute musculoskeletal injuries) and entry forms for the 
Hans-Heinrich Reckeweg Clinical Case Award 2018. 

Heel supported a scientific workshop at the congress on 
Injection Techniques in the Management of Musculoskeletal 
Disorders. A summary of the workshop is on pages 4–5.

Low-back pain
Better knowledge about low back pain (LBP) improves 
patients’ positive understanding of disease prognoses 
and perceived benefits of following treatment guidelines.

A study in 102 patients with non-specific LBP found 
significant correlations between overall knowledge of 
the condition and the estimate of disease outcomes, 
perceived severity, and perceived benefits.1

Good physical fitness plays a major protective role in 
preventing pain chronicity according to a study in 202 
female nurses. Healthcare personnel with recurrent LBP, 
working daily in higher relative physical workload are less 
fit, experience more anxiety, less energy, and higher pain-
related fear towards work and physical activity.2

Multiple surgeries could be an important biological 
factor contributing to allostatic load according to an analysis 
of 107 consecutive cases.

Patients with chronic pain syndromes undergoing 
mainly orthopedic surgeries (spine surgery being the 
most common) to alleviate musculoskeletal symptoms 
report aggravation of their chronic pain following multiple 
surgeries. It is concluded that patients with existing chronic 
pain should be carefully evaluated before considering 
further surgery.3

1.	 Tamuliene D, et al. Relation between patients’ beliefs and knowledge about low back 
pain (page 437). 

2.	 Kaistila T, et al. Objectively assessed relative daily energy expenditure is associated 
with physical fitness, depressive symptoms, fear avoidance beliefs and energy but 
not intensity of pain in female health care personnel with recurrent low back pain 
(LBP) (page 397). 

3.	 Jamnik H. Managing chronic pain: to do another surgery or not to do? (page 427). 

ESPRM 2018 Selection of abstracts 
and posters from 
ESPRM 2018

© 2018 ALL Creative Branding Ltd.
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Invitation (A5)

Applied Treatment Workshop

Room Epsilon, Radisson Blue Hotel Lietuva

Speaker
Dalius Barkauskas  

Sports Medicine, Medical Consultant  

of the Lithuanian Olympic Team

Injection Techniques 

in the Management 

of Muscoloskeletal 
Disorders
Friday 4 May 2018  

14:00 – 16:00

Applied Treatment Workshop 

Injection Techniques 

in the Management of 

Muscoloskeletal Disorders

What You Will Learn

• Fundamentals of movement

• Pathophysiology of 

musculoskeletal disorders

• Diagnostic techniques

• Treatment approaches including  

practical injection techniques

• Demonstrations on dummy models

Moderator

John Macfarlane 

Rehabilitation Medicine, Mercy University Hospital, 

Cork University Hospital, Cork, Ireland
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Back

http://www.esprm2018.com/wp-content/uploads/2018/05/Abstract-book.pdf
http://www.esprm2018.com/wp-content/uploads/2018/05/Abstract-book.pdf
http://www.esprm2018.com/wp-content/uploads/2018/05/Abstract-book.pdf
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Traumeel – recent literature review
Traumeel is a multi-component, multi-targeted preparation for 
the treatment of inflammatory pathologies and is available in 
oral, topical and injection formulations. The authors, Grech et al, 
developed an inclusion criteria model for selecting manuscripts 
published between 1980 and December 2015 reporting on efficacy, 
adverse events and mode of action. The relevant publications are 
critiqued.1 Additionally, this review attempts to determine if the 
literature supports substituting Traumeel for non-steroidal anti-
inflammatory drugs (NSAIDs) and corticosteroids, or if the use of 
Traumeel, in conjunction with these treatment protocols, benefits 
patients with inflammation. NSAIDs and corticosteroids are highly 
effective but are known to have side effects that limit both their 
short and long term use in many patients.2

Several studies demonstrate that Traumeel can decrease the 
incidence or severity of certain disease states associated with 
inflammation. In terms of musculoskeletal injuries and sports 
injuries, the following studies were identified. In a multi-center, 
randomized, controlled trial with 449 physically active adults, the 
investigators examined pain relief following ankle sprains and 
demonstrated that there was no significant difference between 
diclofenac and Traumeel treatment groups.3 In a multi-center, 
observational, non-randomized study with 184 patients, it was 
found that Traumeel could replace NSAIDs for the short-term 
treatment of epicondylitis, describing improvement in pain relief 
as either “very good” or “good”.4 In a controlled, double blind 
study with 102 patients the authors stated that Traumeel reduced 
swelling, had a lower pain index, and an earlier return to physical 
activity.5 An observational cohort study consisting of 133 patients, 
divided its cohorts into exclusively Traumeel and Traumeel as an 
adjunct to conventional therapy. Primary outcomes were reported 
as resolution of pain symptoms. This study concluded that Traumeel 
was as effective as conventional therapy in the treatment of mild-
moderate injuries and trauma as well as safer and better tolerated.6

Traumeel and Zeel: 
the MOZArT study
A recent narrative review of advances in intra-articular (IA) drug 
delivery systems for osteoarthritis therapy, refers to the MOZArT 
study, where IA injections present advantages, such as the delivery 
of the drug to the active site with limited adverse side effects.1  The 
authors define Traumeel and Zeel in the API (active pharmaceutical 
ingredient) class, relieving pain – anti-inflammatory, antiedematous, 
antiexudative combination formulation. 
1.	 Maudens P et al. Recent advances in intra-articular drug delivery systems for osteoarthritis 

therapy. Drug Discov Today. 2018 Oct;23(10):1761–1775. 

 In the electronic version, click onto the icon 
to link onto publications and websites

Porozov et al. assessed secretion of inflammatory mediators such 
as IL-1β, TNF-α and IL-8 by T-cells, monocytes, endothelial cells and 
gut epithelial cells, finding that patients had decreased levels of all 
three mediators. Additionally, Traumeel was shown to decrease the 
potentially damaging effects of an inflammatory response while 
preserving those cells required to combat infection.7 

This literature review identifies Traumeel as a compound that 
does not have the side effect profile of NSAIDs and corticosteroids 
and appears to provide better pain-free outcomes following 
musculoskeletal and tissue injuries.
1.	 Grech D et al. Critical literature review of the homeopathic compound Traumeel for treatment of 

inflammation. Pharmacology & Pharmacy. 2018;9:67–83. 
2.	 Jin J. JAMA patient page. Nonsteroidal anti-inflammatory drugs. JAMA. 2015 Sep. 
3.	 González de Vega C et al. Traumeel vs. diclofenac for reducing pain and improving ankle mobility 

after acute ankle sprain: a multicentre, randomised, blinded, controlled and non-inferiority trial. 
Int J Clin Pract. 2013;67(10):979–89. 

4.	 Birnesser H et al. The homeopathic preparation Traumeel S compared with NSAIDS for 
symptomatic treatment of epicondylitis. Journal of Musculoskeletal Research. 2004;8:119–128.

5.	 Böhmer D, Ambrus P. Treatment of sports injuries with Traumeel ointment: A controlled double-
blind study. Biological Therapy. 1992;4:290–300.

6.	 Schneider C et al. The role of a homoeopathic preparation compared with conventional therapy 
in the treatment of injuries: an observational cohort study. Complement Ther Med. 2008;16:22–7. 
 

7.	 Porozov S et al. Inhibition of  IL-1beta and TNF-alpha secretion from resting and activated human 
immunocytes by the homeopathic medication Traumeel S. Clin Dev Immunol. 2004;2:143–9. 

https://www.ncbi.nlm.nih.gov/pubmed/29792929
https://doi.org/10.4236/pp.2018.93006
https://doi.org/10.1001/jama.2015.9936
https://doi.org/10.1111/ijcp.12219
https://www.ncbi.nlm.nih.gov/pubmed/18346625
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC2270708/


4

Workshop at the European Congress of PRM, Vilnius

Dr Dalius Barkauskas, Sports Medicine Specialist and Chief Medical 
Officer of the Lithuanian Olympic team, led an interactive medical 
education workshop for rehabilitation specialists describing 
diagnostic assessment and the importance of appropriate injection 
technique when treating musculoskeletal disorders. The session 
moderator was Dr John Macfarlane, Consultant Rehabilitation 
Medicine Physician, Mercy University Hospital, Cork, Ireland.

Dr Barkauskas provided the workshop with an insight into his 
treatment philosophy: for him the key word is ‘balance’ including 
balance of routine, nutrition and movement. An abundance of 
food and relative physical inactivity means that we are now living 
very different lives to those that drove human evolution, providing 

Injection techniques in the management of 
musculoskeletal disorders

challenges to the musculoskeletal system. He described techniques 
to incorporate more activity into everyday life, as well as stressing 
that not all calories are equal; calories from different sources can 
have various effects on weight management. 

Encouraging audience participation throughout the workshop, 
Dr Barkauskas demonstrated diagnostic assessment, carried out 
on several volunteer physicians. Examples of injection techniques 
were discussed, including how to safely inject proximal to the 
knee, around the shoulder, neck and upper arm. Importantly, also 
discussed were details of how to avoid injurious effects of inaccurate 
needle placement and needlestick injuries. When injecting, it is 
important to ‘anchor’ the needle to the patient to ensure you have 
complete control over the injection. This can be done by having 
one hand on the patient, which supports the other hand holding 
the needle. He also stated the importance of ensuring that when 
examining using palpation, only gentle pressure is used: if you 
use too much pressure, you will only feel your own fingers and 
not the patient.

The workshop was extremely well received, incredibly popular 
and was oversubscribed. Feedback forms rated the workshop as 
‘Excellent’, with a ‘Very good tutor’. 74% of attendees stated they 
felt confident they would implement what they had learnt. The 
session was recorded, and highlights will be available in Q1 2019. 

Workshop topics
»» Overview of musculoskeletal disorders
»» Fundamentals of human lifestyle & movement

–– The importance of posture
»» Injection therapy

–– Technique
–– Safety
–– Contraindications
–– Referred pain

»» Clinical decision making
»» Shoulder

–– Diagnostic assessment
–– Scapula and humerus
–– Subdeltoid
–– Impingement syndrome

»» Knee joint
–– Diagnostic assessment
–– Coronary ligament
–– Patellar tendon-jumpers knee
–– Quadriceps tendon-runners knee
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Dr Dalius Barkauskas (DB) on his background and 
Olympic support career:� I am a sports medicine physician 
working for the Lithuanian Olympic Committee for a number 
of years. My passion is functional medicine, as well as human 
movement, and that is what brings me closer to biological 
medicine as well. My career as Olympic team physician started in 
Atlanta summer Olympics 1996 and from that time I have been 
in six summer Olympics and three winter Olympics, working as 
a team physician and after the Sydney 2000 Olympics as Chief 
Medical Officer for the Lithuanian Olympic team.

DB on functional medicine:� Functional medicine is a very 
interesting field and less and less understood by doctors, because 
we usually depend on high technology and we forget what it is 
to be a human being. Functional medicine as a medical field lies 
between neurology, orthopaedic medicine and gerontology and 
it takes the best of them, and those fields depend on functional 
evaluation and functional medicine.

DB on inflammation resolution and the healing 
process:� If we have a totally resolved inflammatory reaction, 
we have good regeneration of our tissue in the proper way.

The problem is that because of our diet and our sedentary 
lifestyle, we often have patients with so-called low-grade chronic 
inflammatory conditions and because low-grade inflammation 
is non-productive, it will not go into the regeneration of a tissue. 
And in the sedentary population, we have a lot of problems. You 
have to change the daily routine of your patient, starting from 
sleeping, going into their diet, managing the exercise routines 
and things like that. It is not only treatments such as injections, 
it will be about lifestyle changes.

DB on chronic conditions and resolution:� It will take a lot 
of willpower from the patient because usually when we manage 
the chronic conditions that is not about the skillful doctor. That’s 
about the willingness of the patient to resolve the problem. I 
will say that I will not treat chronic conditions, but I will help the 
patient’s body in the healing process.

DB on side effects:� I will try to avoid, as much as possible, side 
effects of chemical drugs and be on the side of safety. Patients 
come to me after having seen their general practitioner, and they 
have a lot of pills in their pocket.

They are facing the side effects and they want another way of 
being treated. That is how I am challenged to think in a different 
way and to practice more gentle medicine.

More and more patients want to know about the side effects, 
they want to know the drug interactions and that is good. 
Because patients are more informed about what they will use 
on a daily basis, and that opens up options to change the whole 
management process.

DB on Traumeel and explaining its effects to a first-
time patient:� I will explain that inflammation is the natural 
process of how we recover after injury. Traumeel will not stop 
the inflammation, but will support the inflammatory action 
and keep it in the safe limit. Usually that is totally understood 
by most patients.

I use Traumeel every day in a broad spectrum of conditions 
and the main logic will be immunomodulation, because 
nowadays we have a lot of conditions that have unproductive 
chronic inflammation.

Since 1996, Dr Dalius Barkauskas has worked as a senior member of the medical 
team for the Lithuanian Olympic Committee. He was an Olympic team physician 
in Atlanta 1996, Sydney 2000, Salt Lake City 2002, Athens 2004, Torino 2006, Beijing 
2008, Vancouver 2010, London 2012, Sochi 2014 and Rio 2016. Since the year 2000, 
he has been Chief Medical Officer for the Lithuanian Olympic Team. He describes 
working with athletes as rewarding, saying “their bodies are their tool; they have to 
keep themselves at optimal operational performance.”

In addition to his Olympic responsibilities, Dr Barkauskas also runs clinics seeing 
a wide range of patients from children to octogenarians. These patients have often 
received multiple treatments from previous interventions, which have not achieved 
the desired outcome.

When assessing patients, Dr Barkauskas takes a holistic view of the patient, looking 
at all aspects of their life, including nutrition, posture, activity levels and routine. When 
treating musculoskeletal injury, he believes in assisting the natural healing processes 
and uses Traumeel daily in his practice.

Profile: Dr Dalius Barkauskas



6

The European League Against Rheumatism (EULAR) 2018 was 
held in Amsterdam from 13 June to 16 June – 14,700 delegates 
attended from 130 countries. Heel is delighted to announce that 
two abstracts (one abstract also as a poster presentation) on 
additional bioinformatic data of the Traumeel Genomics project 
were accepted by this prestigious scientific congress.
Key findings from these submissions were:
»» Traumeel and diclofenac impact different subsystems in the 

COX/LOX pathways during wound repair, as measured by 
mRNA levels. 

»» Diclofenac, but not Traumeel, inhibits COX-2 mRNA feedback 
induction by blocking downstream PGE2 production. 

»» Traumeel, but not diclofenac, reduces mRNA levels in the 
leukotriene synthetic pathway, likely by activating the Nrf2/
KEAP2 pathway.1

»» Traumeel and diclofenac had very different effects on the 
specialized pro-resolving mediators (SPM) synthetic pathway 
after cutaneous wounding. 

»» Traumeel stimulated mRNA levels of several key regulators of 
SPM synthesis, and had a marked effect on the mRNA levels 
of the SPM receptors. 

»» Traumeel, not diclofenac, suppressed mRNA levels for NFkB 
subunit p65/RelA, which may explain some of the anti-
inflammatory and proresolving properties of Traumeel.2

Nrf2

Keap1
Nrf2

Oxidative stress
Constitutive conditions

antioxidants
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Nrf2

Ub Ub Ub
Cul3

actin actin

ROSElectrophiles

proteasome

cytosol

nucleus

ARE

phase II enzymesantioxidant proteins

Nrf2
Maf

Ub Ub Ub

Figure 5. Molecular role of Nrf2 protein. Source: May OL, Cayman Chemical 2012.

Differential effects of Tr14 versus diclofenac on COX/LOX pathways revealed by RNAseq

St. Laurent G1,Toma I2, Tackett MR1, Zhou J1, Ri M1,3, Vyatkin Y1,3, Shtokalo D1,3,4, Jepson T1, Cesnulevicius K5, Seilheimer B5, McCaffrey TA2

1The St. Laurent Institute (SLI), Vancouver, WA, USA. 2The George Washington University Medical Center, Washington, DC, USA. 3AcademGene LLC, Novosibirsk, Russia.  4A.P. Ershov Institute of Informatics Systems SB RAS, Novosibirsk, Russia. 5Biologische Heilmittel Heel GmbH, Baden-Baden, Germany.
THU0021

EULAR, Amsterdam, The Netherlands, 13–16 June, 2018

Introduction
Tr14 is a combination of diluted plant and mineral extracts that has been used widely for the 

treatment of acute musculoskeletal conditions, like sprains and traumatic injuries, for over 60 

years. Previously published in vitro and in vivo studies have demonstrated its anti-inflammatory 

effects, which may result from a decrease in secretion of interleukin 1 beta (IL-1β), tumor necrosis 

factor alpha (TNF-α), and interleukin 8 (IL-8).1In this study, we examined the effects of Tr14 and diclofenac in a mouse model of wound 

healing, collecting samples at multiple time points and using next-generation single-molecule 

sequencing to examine gene expression changes at unprecedented depth and reproducibility.

Methods
Female 8–10-week-old ICR mice were anesthetized, their backs shaved, and a 1 cm2 abrasion 

wound inflicted. Experimental treatments (s.c. Tr14 injection near the wound site plus topical 

Tr14; topical diclofenac [2 mg/ml]) and corresponding control treatments were applied twice 

daily (Figure 1). Mice were sacrificed at various time points, and ~50 mg skin collected and 

stored in RNAlater pending RNA isolation, rRNA depletion (RiboZero) and cDNA synthesis.2 

All samples were sequenced on a SeqLL Single Molecule Sequencer (SMS) and aligned to the 

mouse genome (mm10). ~3 billion SMS reads were generated. The reads for each transcript 

were converted to RPK10M (reads per kilobase per 10 million aligned reads). For differential 

gene expression analyses, the log2 ratio was calculated, and p-values were calculated with 

student t-test. Transcripts were mapped to gene ontology (GO) groups with ExPlain software 

and p-values calculated with Fisher's exact test.

Results
The COX/LOX pathways of eicosanoids involve several catalytic conversions of arachidonic acid 

into bioactive agents (Figure 2). In untreated wounds, RNAseq detected a strong induction 

of PGH synthase 2 (COX-2) mRNA 12–24 hours after injury, due to feedback induction of the 

transcript by downstream PGE2 (Figure 3). Diclofenac blocks that feedback by direct inhibition 

of COX-2 and downstream PGE2. Tr14, however, did not block COX-2 induction, but did attenuate 

later LTC4 synthase mRNA levels (Figure 3).
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Figure 2. The cyclooxygenase and lipoxygenase (COX/LOX) pathways. Source: https://en.wikipedia.org/wiki/Eicosanoid

Figure 1. Study methodology outline.

Examining the levels of the leukotriene convertases, it was apparent that Tr14, but not diclofenac, 

had an early, strong inhibitory effect on the levels of LTA4 hydrolase, microsomal GST3, and 

GGT1, which are required for the production of LTB4, LTC4, and LTD4, respectively (Figure 4). 

This Tr14 effect was sustained from 12–96 hours, leading to an overall reduction of 75–80% 

compared with untreated control wounds or diclofenac-treated wounds. A known mechanism 

for repression of LT enzymes is the induction of Nrf2 (Figure 5), and RNAseq confirmed that Nrf2 

mRNA was induced by 2–3 fold in Tr14-treated wounds, as shown in Figure 6.

Conclusions
 ■  Tr14 and diclofenac impact different subsystems in the COX/LOX pathways during wound 

repair, as measured by mRNA levels.
 ■  Diclofenac, but not Tr14, inhibits COX-2 mRNA induction by blocking downstream PGE2 

production.
 ■  Tr14, but not diclofenac, reduces mRNA levels in the leukotriene synthetic pathway, likely 

by activating the Nrf2/KEAP2 pathway.

5 treatment modalitiesWounding control
Tr14 injection

Tr14 injection + ointmentTopical diclofenac
Saline control

7 animals/treatment

7 time points + 0H0, 12, 24, 36, 72, 96, 120, and 192 hours

280 samples

1  Anesthetize mouse

3  Abrade shaved area

5  Harvest tissue

6  Isolate and purify RNA

7  Generate and tail cDNA

8  Sequence on Helicos/SeqLL SMS

2  Shave dorsal skin free of hair

4  Treat with Tr14 positive or negative controls

1  Differential gene expression

3  ncRNA expression

5  RNA editing

6  Systems Biology

2  Networks and gene ontology (GO)

4  Differential splicing

Experimental protocol
Analysis

References1.  Porozov S, Cahalon L, Weiser M, Branski D, Lider O, Oberbaum M. Inhibition of IL-1beta and TNF-alpha secretion 

from resting and activated human immunocytes by the homeopathic medication Traumeel S. Clin Dev Immunol 

2004;11(2):143–9.2.  St Laurent G, Shtokalo D, Tackett MR, Eremina T, Wahlestedt C, Urcuqui-Inchima S, Seilheimer B, McCaffrey 

TA, Kapranov P. Intronic RNAs constitute the major fraction of the non-coding RNA in mammalian cells. BMC 

Genomics 2012;13:504.Disclosures and acknowledgements
The studies were funded jointly by Biologische Heilmittel Heel GmbH and the St. Laurent Institute. Professor 

Tim McCaffrey has received speaker honoraria from Biologische Heilmittel Heel GmbH. The authors are deeply 

indebted to the vision of Dr Georges St. Laurent, who sadly passed during the completion of these studies.
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Figure 3. Transcriptional changes in COX/LOX during Tr14 and diclofenac therapy. Using RNAseq of abraded mouse skin, the levels 

of COX-2 and LTC4 synthase were quantified by RNAseq during control, Tr14, and diclofenac treatment. RNA levels are shown over 

8 days (192 hrs) post-injury.
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1.	 St. Laurent G, Toma I, Seilheimer B et al.  Differential effects of tr14 versus diclofenac on cox/lox 
pathways revealed by rnaseq. Ann Rheum Dis.  2018;77:238–239. THU0021. 

2.	 St. Laurent G, Toma I, Tackett M, et al. Differential effects of tr14 versus diclofenac on pro-
resolving lipid mediators revealed by RNAseq. Ann Rheum Dis. 2018;77:1237–1238. AB0080. 

Traumeel genomics data at EULAR 2018

Section from the Differential effects of Traumeel vs diclofenac1 poster, presented by 
Dr Bernd Seilheimer

EULAR has published guidance on the promotion of physical activity in inflammatory 
arthritis and osteoarthritis (OA). The overarching principles are:

1.	 Physical activity is part of a general concept to optimize health-related quality 
of life.

2.	 Physical activity has health benefits for people with rheumatoid arthritis, 
spondyloarthritis, hip and knee OA.

3.	 General physical activity recommendations, including the four domains 
(cardiorespiratory fitness, muscle strength, flexibility and neuromotor performance) 
are applicable (feasible and safe) to people with rheumatoid arthritis, OA and 
spondyloarthritis.

4.	 The planning of physical activity requires a shared decision between healthcare 
providers and people with rheumatoid arthritis, spondyloarthritis, hip and knee 
OA, which takes people’s preferences, capabilities and resources into account.

The recommendations are informed by evidence and expert opinion to provide 
guidance in the development, conduct and evaluation of physical activity interventions 
and promotion in people with inflammatory arthritis and OA. It is advised that these 
recommendations should be implemented considering individual needs and national 
health systems.

EULAR recommend physical activity in osteoarthritis

Rausch Osthoff A-K, et al. 2018 EULAR recommendations for physical activity in people with inflammatory arthritis 
and osteoarthritis. Ann Rheum Dis. 2018;77:1251–60. 

https://ard.bmj.com/content/77/Suppl_2/238.2
https://ard.bmj.com/content/77/Suppl_2/1237.3
https://www.ncbi.nlm.nih.gov/pubmed/29997112
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Literature of interest

Dr Bernd Seilheimer and Dr Natascha 
Krömmelbein, Heel HQ, Baden-Baden, 
Germany, attended the New York Academy 
of Sciences conference on Resolution 
of Inflammation, Infection and Tissue 
Regeneration in New York, 25–26 June 2018.

Pre - eminent researchers  at  the 
cutting edge of the field convened at 
this conference to discuss mechanisms of 
inflammation, tissue repair, regeneration, 
and explored the existing hurdles to clinical 
approaches.

There were four key congress sessions: 
»» Inflammatory Mediators and Cellular 

Mechanisms
»» Resolution of Cardiovascular and 

Systemic Inflammation
»» Tissue Repair and Infection
»» Clinical Development and Therapeutic 

Potential for Inflammatory Disease
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A multicomponent medication (HE-100) promotes inflammation resolution 

 

Vincent Baillif1, Charlotte Guigné1, Estelle Wanecq1, Gérald Chêne1, Emeline Van Goethem1, Yvonne Burmeister2, 

Natascha Krömmelbein2, Bernd Seilheimer2, Marc Dubourdeau1 

1Ambiotis SAS, Toulouse, France - 2Biologische Heilmittel Heel GmbH, Baden-Baden, Germany 

Introduction 

Resolution of inflammation is a normal active biochemical 

process that enables inflamed tissues to return to homeostasis 

and is accompanied by a switch in mediators that predominate 

in exudates. Recently it was shown that Specialized Pro-

resolving Mediators (SPMs), derivatives of polyunsaturated fatty 

acids (PUFAs), are essential in this process. In this study we 

investigated the effects of a multicomponent multitarget 

medication HE-100, in inflammation resolution, using a self-

limited zymosan-induced peritonitis model in mice. 

Experimental Design 

HE-100 was tested in a concentration of 1.5 ml/kg. HE-100 

and vehicle were administered i.p. once daily for 6 days. 

Following a time lapse of 12-13 hours after the last injection 

peritonitis was induced by zymosan. At the indicated time 

points, mice were euthanized, peritoneal exudates were 

collected and analyzed by flow cytometry and LC-MS/MS. 

 
 
 
 
 
In this preventive design a resolutive compound is expected to 

dampen neutrophil recruitment and shorten the resolution time.  

Conclusion 

These preliminary results support the hypothesis that HE-100 

may promote inflammation resolution:  

• HE-100 improved neutrophil resolution index by almost 6 

hours 

• HE-100 favored recruitment of macrophages 

• HE-100 stimulated synthesis of pro-resolving mediators 

Results 

HE-100 positively modifies kinetics of neutrophil recruitment 

and shortens the resolution index (Ri) by almost 6 hours. Ri for 

an investigated compound is defined as the time gain to reduce 

neutrophil number to 50 % compared to the control condition: 

Ri = T50 vehicle-T50 compound 

6-8 animals/group/time point 

Ψmax (cells) Ψ50 (cells) Tmax (h) T50 (h) 
Ri (h) 

Vehicle  6.6x106 3.3x106 
4 

15.485 
- 

HE-100 5.8x106 
- 

4 
9.638 5.847 

More macrophages were detected in the treatment group at 24 

hours. Macrophages are involved in the clearance of debris at 

the inflamed site (efferocytosis). Increase in their numbers is 

believed to have a positive impact on resolution. 

Synthesis of SPMs was increased at 4 hours in the treatment 

group. 
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Section from the Multicomponent medication poster1 presented by Dr Bernd Seilheimer 
[photo: Dr Natascha Krömmelbein and Dr Bernd Seilheimer]

Dr Bernd Seilheimer presented the findings 
of the accepted poster on inflammation 
resolution.1

Key findings
Recently it was shown that Specialized 
Proresolving Mediators (SPMs), derivatives 
of polyunsaturated fatty acids (PUFAs), are 
essential in the resolution in inflammation. 
The effects of Traumeel were investigated 
in inflammation resolution, using a self-

The New York Academy of Sciences – 2018

1.	 Baillif V, Guigné C, Wanecq E et al. A multicomponent medication (HE-100) promotes inflammation resolution. Poster at New York Academy of Sciences conference 25–26 June.

A meta-analysis of 15 observational studies involving a total of 
358,944 participants, including 80,911 osteoarthritis (OA) patients 
and 29,213 cardiovascular disease (CVD) patients, found that OA 
is a significant risk factor for CVD. Pooled estimates calculated 
by a random effects model showed that the risk of CVD was 
significantly increased by 24% in patients with OA compared with 
the general population.1

A group from Canada investigated this link further to try to 
establish the role that NSAIDs might play in this increased CVD 
risk. Using population-based health administrative data from 
720,055 patients in British Columbia, they found a 23% higher risk 
of developing CVD in OA patients compared with people without 
OA after adjusting for common influencing factors. Approximately 
67.51% of the total effect of OA on the increased risk of CVD was 
mediated through current NSAID use.

They conclude that OA is an independent risk factor for CVD 
and that the mediating role of NSAID use substantially contributes 
to the OA-CVD association.2

1.	 Wang H, Bai J, He B et al. Osteoarthritis and the risk of cardiovascular disease: a meta-analysis of 
observational studies. Sci Rep. [Internet] 2016;6(1). 

2.	 Atiquzzaman M, Kopec  J, Karim ME et al. The role of nsaids in the association between 
osteoarthritis and cardiovascular diseases: a population-based cohort study. Ann Rheum Dis. 
2018;77(Suppl):A144. 

limited zymosan-induced peritonitis model 
in mice. The preliminary results support the 
hypothesis that Traumeel may promote 
inflammation resolution:
»» Traumeel improved neutrophil 

resolution index by almost 6 hours
»» Traumeel favored recruitment of 

macrophages
»» Traumeel stimulated synthesis of pro-

resolving mediators

A set of recommendations, designed to help health professionals 
implement approaches to pain management in inflammatory 
arthritis and osteoarthritis patients has been published by EULAR.1

Health professionals should have full knowledge of patients’ 
needs, preferences and priorities, pain characteristics and history 
to provide comprehensive patient-centred care which should 
include patient education and considerations for multidisciplinary 
intervention.
1.	 Geenen R et al. EULAR recommendations for the health professional’s approach to pain 

management in inflammatory arthritis and osteoarthritis. Ann Rheum Dis 2018;77:797-807. 

Further reading
New insights into the role of sleep in chronic pain
Aili K, Andersson M, Bremander A, et al. Sleep problems and fatigue as a predictor for the onset of 
chronic widespread pain over a 5- and 18-year perspective. A 20-year prospective study. EULAR 
2018; Amsterdam: Abstract OP0072. 

Hypermobility and sports injury
Nathan J, Davies K.To assess whether there is an association between hypermobility and sports 
injury. Ann Rheum Dis. 2018;77:470. Abstract THU0532. 

Depressive symptoms associated with disease severity 
in patients with knee osteoarthritis
Rathbun AM et al. Association between disease severity and onset of depression in knee 
osteoarthritis. EULAR 2018; Amsterdam: Abstract OP0003. 

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5177921/
https://ard.bmj.com/content/77/Suppl_2/144.2
https://www.ncbi.nlm.nih.gov/pubmed/29724726
https://ard.bmj.com/content/77/Suppl_2/87.1
https://ard.bmj.com/content/77/Suppl_2/470.1
https://ard.bmj.com/content/77/Suppl_2/50.3
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Introduction

Tr14 is a combination of diluted plant and mineral extracts that has been used widely for the 
treatment of acute musculoskeletal conditions, like sprains and traumatic injuries, for over 60 
years. Previously published in vitro and in vivo studies have demonstrated its anti-inflammatory 
effects, which may result from a decrease in secretion of interleukin 1 beta (IL-1β), tumor necrosis 
factor alpha (TNF-α), and interleukin 8 (IL-8).1

In this study, we examined the effects of Tr14 and diclofenac in a mouse model of wound 
healing, collecting samples at multiple time points and using next-generation single-molecule 
sequencing to examine gene expression changes at unprecedented depth and reproducibility.

Methods

Female 8–10-week-old ICR mice were anesthetized, their backs shaved, and a 1 cm2 abrasion 
wound inflicted. Experimental treatments (s.c. Tr14 injection near the wound site plus topical 
Tr14; topical diclofenac [2 mg/ml]) and corresponding control treatments were applied twice 
daily (Figure 1). Mice were sacrificed at various time points, and ~50 mg skin collected and 
stored in RNAlater pending RNA isolation, rRNA depletion (RiboZero) and cDNA synthesis.2 
All samples were sequenced on a SeqLL Single Molecule Sequencer (SMS) and aligned to the 
mouse genome (mm10). ~3 billion SMS reads were generated. The reads for each transcript 
were converted to RPK10M (reads per kilobase per 10 million aligned reads). For differential 
gene expression analyses, the log2 ratio was calculated, and p-values were calculated with 
student t-test. Transcripts were mapped to gene ontology (GO) groups with ExPlain software 
and p-values calculated with Fisher's exact test.

Results

The COX/LOX pathways of eicosanoids involve several catalytic conversions of arachidonic acid 
into bioactive agents (Figure 2). In untreated wounds, RNAseq detected a strong induction 
of PGH synthase 2 (COX-2) mRNA 12–24 hours after injury, due to feedback induction of the 
transcript by downstream PGE2 (Figure 3). Diclofenac blocks that feedback by direct inhibition 
of COX-2 and downstream PGE2. Tr14, however, did not block COX-2 induction, but did attenuate 
later LTC4 synthase mRNA levels (Figure 3).
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Figure 1. Study methodology outline.

Examining the levels of the leukotriene convertases, it was apparent that Tr14, but not diclofenac, 
had an early, strong inhibitory effect on the levels of LTA4 hydrolase, microsomal GST3, and 
GGT1, which are required for the production of LTB4, LTC4, and LTD4, respectively (Figure 4). 
This Tr14 effect was sustained from 12–96 hours, leading to an overall reduction of 75–80% 
compared with untreated control wounds or diclofenac-treated wounds. A known mechanism 
for repression of LT enzymes is the induction of Nrf2 (Figure 5), and RNAseq confirmed that Nrf2 
mRNA was induced by 2–3 fold in Tr14-treated wounds, as shown in Figure 6.

Conclusions

 ■  Tr14 and diclofenac impact different subsystems in the COX/LOX pathways during wound 
repair, as measured by mRNA levels.

 ■  Diclofenac, but not Tr14, inhibits COX-2 mRNA induction by blocking downstream PGE2 
production.

 ■  Tr14, but not diclofenac, reduces mRNA levels in the leukotriene synthetic pathway, likely 
by activating the Nrf2/KEAP2 pathway.

5 treatment modalities

Wounding control
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Tr14 injection + ointment
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SeqLL SMS
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Abstract: Musculoskeletal injuries are on the rise. First-line management of such injuries 

usually employs the RICE (rest, ice, compression, and elevation) approach to limit excessive 

inflammation. Nonsteroidal anti-inflammatory drugs (NSAIDs) are also commonly used to limit 

inflammation and to control pain. Traumeel®, a preparation with bioregulatory effects is also 

used to treat the symptoms associated with acute musculoskeletal injuries, including pain and 

swelling. Traumeel is a fixed combination of biological and mineral extracts, which aims to 

apply stimuli to multiple targets to restore normal functioning of regulatory mechanisms. This 

paper presents the accumulating evidence of Traumeel’s action on the inflammatory process, 

and of its efficacy and tolerability in randomized trials, as well as observational and surveillance 

studies for the treatment of musculoskeletal injuries. Traumeel has shown comparable effective-

ness to NSAIDs in terms of reducing symptoms of inflammation, accelerating recovery, and 

improving mobility, with a favorable safety profile. While continued research and development 

is ongoing to broaden the clinical evidence of Traumeel in acute musculoskeletal injury and to 

further establish its benefits, current information suggests that Traumeel may be considered as 

an anti-inflammatory agent that is at least as effective and appears to be better tolerated than 

NSAIDs.Keywords: Traumeel, inflammation, acute musculoskeletal injuries, nonsteroidal anti- 

inflammatory drugs
IntroductionInactivity is recognized as an important predictor of mortality and morbidity, and the 

benefits of regular physical activity are well documented. 1 A moderate amount of 

physical activity on most days can have substantial health benefits. 2 However, partici-

pation in sports and other physical activities increases the risk of injury. The most 

common injuries are at the ankle, which, with an incidence of 1 per 100,000 people a 

day, account for about 20% of all sports injuries and usually comprise moderate liga-

ment sprains. 1 Moreover, there are additional risks of musculoskeletal injury from 

innate factors, such as in people who are overweight, 3 through excessive load, or who 

are elderly and prone to falls. 4

Generally, the principle of the management of acute musculoskeletal injuries is to 

provide symptomatic relief so that a return to activity and rehabilitation can begin, 5 

and the pre-injury level of function is regained without overtly compromising tissue 

healing. 6,7 In this respect, nonsteroidal anti-inflammatory drugs (NSAIDs) are com-

monly used to limit inflammation and to control pain, and appear to facilitate the return 

to function. 7 However, these drugs are not always well tolerated and alternatives may 
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A multicomponent medication (HE-100) promotes inflammation resolution 

 

Vincent Baillif1, Charlotte Guigné1, Estelle Wanecq1, Gérald Chêne1, Emeline Van Goethem1, Yvonne Burmeister2, 

Natascha Krömmelbein2, Bernd Seilheimer2, Marc Dubourdeau1 

1Ambiotis SAS, Toulouse, France - 2Biologische Heilmittel Heel GmbH, Baden-Baden, Germany 

Introduction 

Resolution of inflammation is a normal active biochemical 

process that enables inflamed tissues to return to homeostasis 

and is accompanied by a switch in mediators that predominate 

in exudates. Recently it was shown that Specialized Pro-

resolving Mediators (SPMs), derivatives of polyunsaturated fatty 

acids (PUFAs), are essential in this process. In this study we 

investigated the effects of a multicomponent multitarget 

medication HE-100, in inflammation resolution, using a self-

limited zymosan-induced peritonitis model in mice. 

Experimental Design 

HE-100 was tested in a concentration of 1.5 ml/kg. HE-100 

and vehicle were administered i.p. once daily for 6 days. 

Following a time lapse of 12-13 hours after the last injection 

peritonitis was induced by zymosan. At the indicated time 

points, mice were euthanized, peritoneal exudates were 

collected and analyzed by flow cytometry and LC-MS/MS. 

 
 
 
 
 
In this preventive design a resolutive compound is expected to 

dampen neutrophil recruitment and shorten the resolution time.  

Conclusion 

These preliminary results support the hypothesis that HE-100 

may promote inflammation resolution:  

• HE-100 improved neutrophil resolution index by almost 6 

hours 

• HE-100 favored recruitment of macrophages 

• HE-100 stimulated synthesis of pro-resolving mediators 

Results 

HE-100 positively modifies kinetics of neutrophil recruitment 

and shortens the resolution index (Ri) by almost 6 hours. Ri for 

an investigated compound is defined as the time gain to reduce 

neutrophil number to 50 % compared to the control condition: 

Ri = T50 vehicle-T50 compound 

6-8 animals/group/time point 

Ψmax (cells) Ψ50 (cells) Tmax (h) T50 (h) Ri (h) 

Vehicle  6.6x106 3.3x106 4 
15.485 

- 

HE-100 5.8x106 - 
4 

9.638 5.847 

More macrophages were detected in the treatment group at 24 

hours. Macrophages are involved in the clearance of debris at 

the inflamed site (efferocytosis). Increase in their numbers is 

believed to have a positive impact on resolution. 

Synthesis of SPMs was increased at 4 hours in the treatment 

group. 
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ORIGINAL ART ICLETraumeel vs. diclofenac for reducing pain and improving

ankle mobility after acute ankle sprain: A multicentre,

randomised, blinded, controlled and non-inferiority trial

C. Gonz�alez de Vega, 1 C. Speed, 2 B. Wolfarth, 3 J. Gonz�alez 4
SUMMARY

Background: Acute ankle sprains are common and activity limiting injuries, and

topical diclofenac gel has proven efficacy in alleviating pain and restoring function.

This trial aimed to compare a topical natural agent, Traumeel with topical diclofe-

nac gel (1%) in the management of acute ankle sprain. Methods: This prospec-

tive, multicentre, randomised, blinded, active-control and non-inferiority study

involved 449 physically active adults sustaining unilateral grade 1 or 2 ankle sprain

within the past 24 h. Participants were randomised to receive 2 g of Traumeel

ointment (T-O) (n = 152) or Traumeel gel (T-G) (n = 150) or diclofenac gel (D-G)

(n = 147), administered topically to the ankle three times a day for 14 days, with

6-weeks follow up. Results: Day 7 median percentage reductions in Visual Ana-

logue Scale pain score were 60.6%, 71.1% and 68.9% for the T-O, T-G and D-G

groups, respectively. Total pain relief was reported by 12 (8.5%), 7 (5.0%) and 8

(5.9%) participants in each group, respectively. Median improvements in Foot and

Ankle Ability Measure Activities of Daily Living subscale score were 26.2, 26.2 and

25.0 points for T-O, T-G and D-G groups, respectively. Mann–Whitney effect sizes

and lower bound confidence intervals demonstrated non-inferiority of Traumeel vs.

diclofenac for reducing pain and functional improvement. At 6 weeks, participants

reported total pain relief and normal functioning. Adverse events (n = 43) were

reported by 31/447 participants (6.9%). Treatments were equally well tolerated.

Conclusions: T-O and T-G decreased pain and improved joint function to the same

extent as D-G in acute ankle sprain, and were well tolerated.

What’s known• A range of therapeutic interventions is available

for reducing pain and swelling and restoring

stability in patients with lateral ankle injuries.

• Topical diclofenac is one of the most widely used

non-steroidal anti-inflammatory drugs, and is

superior to placebo in providing pain relief.

• Based on its efficacy and tolerability, Traumeel

has been used for many years in the

management of musculoskeletal disorders.

What’s new• The natural medications, Traumeel ointment and

Traumeel gel are as effective as diclofenac gel

1% in reducing pain and restoring function in

individuals with mild-to-moderate ankle sprain.

• In a large multicentre study, topical Traumeel

was well tolerated, with a low risk of adverse

effects.• Traumeel can be considered an effective first-line,

local treatment option and an alternative to

topical diclofenac for treating acute ankle sprain.

IntroductionAcute ankle sprains, particularly those involving the

lateral ligament complex, are frequently reported to

be the most common musculoskeletal injury (1–3).

Without adequate care, acute ankle trauma can lead

to chronic problems, such as pain, joint instability,

restriction and loss of function (2,4).

Topical diclofenac has been consistently demon-

strated to be an effective agent in reducing pain and

inflammation in acute ankle sprain and other musculo-

skeletal disorders (5–7), with improvements in patients’

functional capacity, mobility and global assessment

(6,8). Topical diclofenac is usually better tolerated than

oral non-steroidal anti-inflammatory drugs (NSAIDs)

(6,7,9), and is a useful benchmark for pharmacological

intervention in musculoskeletal injuries.

Traumeel� (Biologische Heilmittel Heel GmbH,

Baden-Baden, Germany) is a fixed combination of

plant and mineral extracts used for treating inflam-

mation and pain caused by musculoskeletal injuries

(10). Effectiveness and tolerability of Traumeel for

musculoskeletal injuries have been reported in

randomised controlled trials, which demonstrate

reductions in pain and swelling, and improvements

in the mobility of joints such as ankle and knee (11–

14). Traumeel has also demonstrated efficacy equiva-

lent to conventional management (15), NSAIDs (16)

and diclofenac (17) in pain relief and improving

joint mobility. Traumeel is well tolerated, with very

few adverse effects (12,13,15–21).

The objective of this large multicentre, randomised

and controlled study was to compare the effective-

ness and tolerability of a homeopathic medication,

Traumeel, with a conventional therapy, diclofenac,

both administered topically in the reduction of pain

and restoration of function in individuals with mild-

to-moderate acute ankle sprain. Diclofenac was

ª 2013 The Authors. International Journal of Clinical Practice published by John Wiley & Sons Ltd.

Int J Clin Pract, October 2013, 67, 10, 979–989. doi: 10.1111/ijcp.12219
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Deep Sequencing TranscriptomeAnalysis of Murine Wound Healing:Effects of a Multicomponent,Multitarget Natural ProductTherapy-Tr14
Georges St. Laurent III 1, 2, Bernd Seilheimer 3, Michael Tackett 1, Jianhua Zhou 1, 4,

Dmitry Shtokalo 1, 5, 6, Yuri Vyatkin 1, 6, Maxim Ri 1, 6, Ian Toma 4, Dan Jones 3 and

Timothy A. McCaffrey 7*
1 St. Laurent Institute, Vancouver, WA, United States, 2 SeqLL, Inc. Woburn, MA, United States, 3 Biologische Heilmittel Heel

GmbH, Baden-Baden, Germany, 4 Nantong University, Nantong, China, 5 A.P.Ershov Institute of Informatics Systems,

Novosibirsk, Russia, 6 AcademGene LLC, Novosibirsk, Russia, 7 Division of Genomic Medicine, The George Washington
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Wound healing involves an orchestrated response that engages multiple processes,

such as hemostasis, cellular migration, extracellular matrix synthesis, and in particular,

inflammation. Using a murine model of cutaneous wound repair, the transcriptome

was mapped from 12 h to 8 days post-injury, and in response to a multicomponent,

multi-target natural product, Tr14. Using single-molecule RNA sequencing (RNA-seq),

there were clear temporal changes in known transcripts related to wound healing

pathways, and additional novel transcripts of both coding and non-coding genes. Tr14

treatment modulated >100 transcripts related to key wound repair pathways, such as

response to wounding, wound contraction, and cytokine response. The results provide

the most precise and comprehensive characterization to date of the transcriptome’s

response to skin damage, repair, and multicomponent natural product therapy. By

understanding the wound repair process, and the effects of natural products, it should

be possible to intervene more effectively in diseases involving aberrant repair.

Keywords: wound healing, RNA-seq, Traumeel (Tr14), multicomponent, multitarget, natural products, TGF-ß1,

transcript profiling

INTRODUCTION
The cellular and physiological events that comprise the wound healing process remain paramount

in the efforts to understand the biological mechanisms of chronic disease. Major diseases, such

as atherosclerosis, are understood in the context of aberrant wound repair (Ross, 1993). Even in

cancer, the importance of the inflammation system and wound healing has led authors to describe

tumors as “wounds that do not heal” (Dvorak, 1986).
Recent advances in systems biology have catalyzed a broad transformation in the conceptual

map of inflammation, in particular, the importance of its temporal and spatial evolution. For

example, the discovery of the resolvins and their actions within the inflammation system

have established the process of “resolution” as a defining event between “acute” and “chronic”
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A B S T R A C T

Introduction: Osteoarthritis
of the knee is a prevalent and

painful conditi
on increasing with age. The aim of this,

the first well-controlled
randomized controlled trial, was to evaluate the efficacy and safety of co-administered

Traumeel1 (Tr14) and Zeel
1 (Ze14) in patients with knee osteoarthritis

(OA) experien
cing moderate-to-sev

ere

pain.
Methods: This was a double-bli

nd, multi-center, ran
domized, saline-co

ntrolled trial. Eligible p
atients meeting the

American College of Rhe
umatology criteria for knee OA were randomized to 3, weekly intra-articular

Tr14/Ze14

(n = 119) or saline
(n = 113) injection

s. Primary efficacy endpoint was knee pain change from baseline (day 1)

to end-of-study visit (day 99), as measured by the WOMAC Pain Subscore. Secondary endpoints included

measures of WOMAC OA Index total and subscores, 50-
foot walk test, and patient (PGA)

and physician (PhGA)

global assessm
ents. Safety was assessed by vital signs, tre

ated knee examinations, adve
rse events (AEs), and

concomitant medications use
. Effect sizes w

ere calculated post hoc for co
nsistency with published meta-analyses

of standard-of
-care treatments.

Results: 232 patients were randomized with no significant bas
eline differences. Fo

r the primary endpoint Tr14
/

Ze14 was significantly superior to saline (−32.0 vs. −25.5; p = 0.0383, 95% CI for difference: −12.40,

−0.35). WOMAC and 50-foot walk pain measures showed statistically significant effi
cacy for pain relief over

study days 15–99 (except Day 29). Safety profile showed no serious adverse events related to the treatment.

PhGA indicated significant improvement for Tr14/Z
e14 on Days 29, 71 and Day 85.

Conclusion: In this study, int
ra-articular Tr

14/Ze14 provided significant pai
n relief compared to saline-control

throughout the
observation period. Treatm

ent effect sizes
were clinically relevant, since

these were comparable

to those reported for standard-o
f-care treatments. The safety profile was benign.

1. Introduction

Knee osteoarthritis
(OA) is a very common condition with pre-

valence rising
with age. Globally,

3.8% of the populati
on is estimated to

be affected, with prevalence peaking at around 50 years of age [1]. The

Framingham Osteoarthritis
Study demonstrated that OA increased with

age, from 27% in patients young
er than age 70, to 44% in patients age

80 years or older [2]. OA is a complex condition involving cartilage,

subchondral
bone and synovium, where degenerative

and in-

flammatory processes are both prominent. Activation of matrix pro-

teinases [3] and macrophages [4] seems to play a pivotal role. O
A is

commonly diagnosed with the appearance of typical sym
ptoms of pain,

stiffness after
inactivity and reduced joint function,

supported by ima-

ging findings of cha
nges in the joint [5].

The goals of OA treatment include alleviation of pain and im-

provement of functional s
tatus [6]. For pharmacological inte

rvention
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Knee osteoarthritis pocket guide
A pocket guide for GPs and specialists on the Diagnosis and 
Management of Knee Osteoarthritis has been developed 
by international experts, supported by an educational grant 
from Heel.

It features a concise algorithm for treatment and 
recommendations for initial, advanced, and severe case 
management.

The knee osteoarthritis pocket guide has been translated 
into Italian, Portuguese, Russian and Spanish and will available 
at Heel educational events.

T R E A T M E N T  A N D  R E C O M M E N D A T I O N S

M A N A G E M E N T  O F  S E V E R E  C A S E S

P H A R M A C O L O G I C A L  A T T E M P T S

SNRI: Duloxetine• For regular useOpioids and gabapentinoids
• Short term or long term use
• Note risks include increased risk of 

falls in elderly

S U R G I C A L  I N T E R V E N T I O N
• Choice of time and specific procedures can vary between 

patients, clinicians, local guidelines and specific areas of 

joint(s) affected• Arthroplasty reserved for those who have not responded 

adequately to non-surgical measures

CRP, C-reactive protein; ESR, erythrocyte sedimentation rate; anti-CCP, anti-cyclic citrullinated peptide; NSAIDs, non-steroidal anti-inflammatory drugs; 

GI, gastrointestinal; COX-2, cyclooxygenase-2; PPI, proton-pump inhibitor; CV, cardiovascular; 

SNRI, serotonin–norepinephrine reuptake inhibitors.

**  Note risks of corticosteroid include sepsis, post injection flare, hyperglycaemia, transient hypertension, cartilage degeneration, chondrotoxicity. 

Use injections judiciously in patients on anticoagulants.

A D V A N C E D  M A N A G E M E N T
Low risk patient

• NSAID/COX-2 selective agent
• Combine with PPI Patient with increased GI risk• Consider COX-2 with PPI Patient with increased CV risk• Consider NSAID with lower 

CV risk e.g. naproxen

In addition intra-articular injections may be more suitable in many patients• Corticosteroids** (limited use)

• Hyaluronic acid (use dependent upon preparation) • Traumeel® & Zeel® 
(may be used for extended periods of time)

Patient with increased GI + CV risk, and/or increased renal risk or medicating with anticoagulants

• Avoid NSAID/COX-2 selective agents

Consider oral NSAID

 Restrict to ‘as required’ use, monitor patient regularly and counsel patient on risks

I N I T I A L  M A N A G E M E N T

Topical agentsChoose topical agents in initial management

• Ice, compression, elevation (ICE) after exercise or in flare

• Heat if muscle pain near joint
if needed add• Topical NSAID• Topical natural agents: Traumeel®, Zeel®, Capsaicin 

(must be used for 2 weeks for benefits to be seen)

if further needed, consider adding
Oral agents• Paracetamol (note: hepatic and GI risk)

• Natural agents: Traumeel®, Zeel®

If still symptomatic, progress to the next step

If still symptomatic, progress to the next step

D I A G N O S I S  O F  O S T E O A R T H R I T I S 3• > 45 years.
• Activity related knee joint pain.• Morning stiffness < 30 minutes.

• Consider inflammatory arthritis.**Morning stiffness > 30 minutes, family history, raised CRP/ESR, positive rheumatoid factor/anti-CCP.Be alert!
• OA is increasingly common in younger patients – e.g. after injury.• X-rays may be normal at presentation.• Joint line tenderness is often present in tibiofemoral disease but not patellofemoral disease, where the 
pain is felt more diffusely and anteriorly. Swelling and restriction may be present.

• Later signs include bony enlargement.

P A I N  M A N A G E M E N T
• Pain management is performed to support the patient, to promote suitable physical activity and to 

enhance function.• Choose options with the greatest risk benefit ratio.• Fully counsel on the risks of interventions.

D I S E A S E  M A N A G E M E N T 3–13

At initial diagnosis:• Prioritize education about OA, optimize lifestyle behaviors, control co-existing medical conditions. 
Note that uncontrolled coexisting morbidities may promote disease progression.

• Provide education and advice through verbal and written intervention.
Continue to monitor the patient:• In OA of the knee, the most important modifiable risk factor in many patients is obesity. Hence 

encourage weight loss if appropriate. Consider dietician referral.Note: In an overweight individual, losing a pound results in a 4lb (1.82kg) reduction in knee-joint load 
for each step. An average weight loss of 5% in overweight and obese older patients brought an 18% 
gain in overall function.

Provide advice on exercise:• Perform moderate intensity aerobic activity for at least 150 minutes per week – choose a variety of 
activities that are not painful.• Walking is beneficial in knee OA.• Avoid high impact activity (running, jumping) in knee OA.• Perform ‘core‘ and local strengthening exercises for the arthritic joint daily and general body 

strengthening of all major muscle groups at least 2–3 times per week. Consider consultation with a 
physical therapist for advice.

P O C K E T  G U I D E

 K N E E  O S T E O A R T H R I T I S

Diagnosis and Management

Osteoarthritis (OA) is the leading cause of musculoskeletal pain and disability

The lifetime risk of developing symptomatic knee OA is estimated to be ~45% (40% in men and 47% in 

women).1, 2 This pocket guide aims to provide the clinician with a simple but thorough overview of the 

diagnosis and management of OA of the knee. The same principles can be applied to management of 

osteoarthritis of other joints.

P R I N C I P L E S

• OA is a heterogeneous disease with many subsets.

• OA can affect all age ranges.

• Early diagnosis is important.

Prioritize a holistic approach to managing the patient with clinical OA:

• Management focuses on education, addressing associated risks, optimizing load and mechanics.

• Manage pain and treat specific pathologies involved in the disease.

• Minimize risks of interventions.

Osteoarthritis can be defined in several ways. OA is a disease of the whole joint, principally involving 

cartilage loss, bone remodeling and additional responses within the synovium, capsule and other 

surrounding soft tissues. ‘Clinical osteoarthritis’ is when symptoms are present.

Osteoarthritis can affect any of the three compartments of the knee; the medial and/or lateral tibiofemoral 

joints or the patellofemoral joints.


