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Abstract
The pharmacological treatment of knee

osteoarthritis (OA) is a purely symptomatic
therapy, which often ensures that the mobil-
ity of the patient is successfully retained.
This article refers to the recommendations
and opinions regarding the pharmacothera-
py of knee OA contained in the new guide-
line of the Association of the Scientific
Medical Societies in Germany (AWMF),
highlighting several important aspects and
describing the considerations underlying
the decision-making process. With this arti-
cle it is hoped that therapeutic effectiveness
can be realistically estimated, that any risks
of medication errors and avoidable side
effects can be reduced, and that further
helpful measures can be taken into consid-
eration.

Introduction
A number of non-pharmaceutical and

pharmaceutical measures are available,
either individually or in combination, for
treating the widespread disease and public
health issue that is osteoarthritis (OA).1-3

Only a part of patients with radiologically
detectable OA will actually suffer clinically
relevant symptoms.2,3 However, when the
arthritis becomes symptomatic and painful,
drug therapy can then become useful.

Pharmaceuticals represent an essential pil-
lar of therapy, whereby a wide range of very
different drugs, especially non-steroidal
anti-inflammatory drugs (NSAIDS) in com-
bination with other medications (e.g. proton
pump inhibitors), opioid analgesics, poten-
tially cartilage active agents and phytophar-
maceuticals, have all found use. Topical
agents are also popular since they exert
fewer systemic side effects and enjoy a high
level of acceptance amongst patients. In
addition, glucocorticoids and hyaluronic
acid preparations number amongst those
medications  used for intra-articular OA
therapy. 

A guideline-compliant treatment of a
multimorbid and usually elderly patient rep-
resents a particular challenge, since in many
of the studies that the guidelines were based
upon, no attempt was made to investigate
elderly, multiply pre-afflicted patients. This
is often because multi-morbidity in its many
forms can often complicate study design by
introducing excessive variability. However,
there are also age-related differences in
pharmacokinetics and dynamics which also
make it difficult to draw comparisons
between older and younger study cohorts.
Recent studies have shown that the number
of prescribed medicines more than doubles
from the 65th year of life, and that after the
74th year it increases by a further 50%.4 The
guideline-compliant treatment of each indi-
vidual disease in a multi-morbid elderly
patient demands that a larger number of
medicines need to be prescribed. This can
result in potentially serious interactions and
side effects.4,5 A single disease in a multi-
morbid patient should therefore not be treat-
ed just for itself alone, and instead the vari-
ous medications used to treat the different
diseases must all be mutually compatible. A
close coordination between general practi-
tioners and specialists, as well as knowl-
edge of all (including non-prescription)
medications taken by the patient should
reduce the risk of medication errors and any
avoidable side effects. This, in turn, should
increase the safety of the drug therapy. In
addition, a number of other measures, such
as dose adaptation to compensate for
reduced renal function, or the use of check-
lists such as the PRISCUS-list,5 should all
help to achieve an optimized medication
management in old age. Since October 1st
2016, in accordance with the German E-
Health Law, patients who receive three or
more drugs have been able to request a
medication plan from their general practi-
tioner which facilitates the exchange of
information between doctors involved in
treating the patient. 

Chronic diseases without any prospect
of healing combined with the understand-

able desire to maintain full mobility present
a particularly major challenge, and an
assessment of the various pharmacological
therapies according to the standards of evi-
dence-based medicine would be particularly
helpful. The new guideline for knee OA of
the Association of the Scientific Medical
Societies in Germany (AWMF),6 under the
aegis of the German Society for
Orthopedics and Orthopedic Surgery, is
designed to provide clear practical recom-
mendations and opinions based on the cur-
rently available literature. The five authors
were members of the committee that decid-
ed to present the new S2k-guideline as the
current, completely newly developed revi-
sion of the old guideline published in 2002.
Medical guidelines are intended to be trans-
parent and practical, but are not binding,
meaning that each individual case will still
demand a critical personal assessment. The
present article on the medical therapy of
knee OA is oriented towards this new
guideline and brings to light some particu-
larly important and revealing aspects. This
publication has been also recently published
in German.1
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Analgesics

Acetaminophen
Acetaminophen is the most commonly

used and freely available analgesic on the
market, and it is also used to treat OA. The
extent to which acetaminophen leads to any
symptom improvement in knee OA at all
has been unclear until now, since conclusive
studies in this area have been lacking. Some
guidelines7,8 have recommended the use of
acetaminophen as a first-line analgesic for
OA, although current meta-analyzes9-11

have led to another evidence-based conclu-
sion. Three recent meta-analyzes independ-
ently concluded that acetaminophen even at
high daily doses of up to 4 g only exerts a
small and not clinically relevant analgesic
effect in knee OA. For this reason, the cur-
rent AWMF guideline for knee OA no
longer recommends the use of acetamino-
phen for knee OA. 

Metamizole
As a prescription analgesic with an

additional antipyretic activity, metamizole
has an analgesic potency within the order of
magnitude of a weakly effective opioid such
as tramadol, tilidine or codeine. OA is not
an indication for metamizole per se,
because it does not exert any anti-inflam-
matory effect. Metamizole is generally well
tolerated, but in very rare cases serious life-
threatening complications such as agranulo-
cytosis or allergic reactions can occur,
which in the worst case can culminate in
anaphylactic shock.12 The Drug
Commission of the German Medical
Association (AkdA) recommends that the
application can only be made within the
scope of its approval and only after exten-
sive clarification of the patient about the
risks and possible adverse effects such as
fever/chills, fatigue, sore throat and inflam-
mation in the area of the oral mucous mem-
branes. In addition, it recommends that
wherever there is a suspicion of agranulocy-
tosis, or wherever the agent has been taken
for a long time, blood counts should be per-
formed.12,13 Due to its potentially life-threat-
ening complications, the indications of
metamizole are restricted to acute and
chronic pain when other therapeutic meas-
ures are not indicated.14 As such there are
only a few cases where a short-term use of
metamizole for the treatment of OA pain
can actually be considered. The new AWMF
guideline for knee OA6 therefore contains
no recommendation for the use of metami-
zole.       

Opioids
The restrictive legal regulations appli-

cable in Germany in combination with
existing guidelines have prevented a drastic
increase in opioid-dependency here, unlike
the situation seen in the USA in 2017 when
a health emergency had to be declared. The
addiction potential for opioids is very high,
especially when they flood in quickly or
when not given in prolonged release form.
The current AWMF guideline for Long-
Term Opioid-Use in Non-Cancer Pain
(LONTS) recommends that in the case of
non-tumor-related pain they should only be
given when strictly indicated, in prolonged-
release form, according to a fixed time
scheme, at low doses, for a restricted period
of time, and in a controlled manner.15 The
German Society of Pain Medicine (DGS)
noted that the prescription of opioids is
restrictively regulated and that patients only
receive opioids when the strict rules of the
German Narcotic Drugs Prescription
Ordinance (BtmVV) and the German
Narcotic Drugs Act (BtmG) are complied
with. Despite these restrictions, it is esti-
mated that with long-term therapy, approxi-
mately 1-3% of pain patients treated with
opioids will develop dependency symp-

toms. For OA, opioids are neither used over
the long term nor routinely. However, for a
short-term therapy they may be indicated
when other therapeutic measures have been
exhausted, are not possible, or are con-
traindicated (Figure 1). In accordance with
the LONTS guideline, one should only use
WHO level 2 opioids such as tramadol
where with a short-term, 1 to 3-month dura-
tion of therapy a reliable analgesic effect
has been confirmed.15 To treat the patient
optimally and clarify any potential interac-
tions and side effects when prescribing opi-
oids (e.g. interactions with other drugs,
addiction history, cognitive impairment), an
interdisciplinary collaboration between
general practitioners/orthopaedists and pain
therapists may be fruitful. A Cochrane
review published in 2014 showed that with
other non-tramadol opioids such as oxy-
codone, codeine, morphine, tapentadol and
buprenorphine, only a small and barely clin-
ically relevant analgesic effect can be
achieved.16 In a direct comparison with non-
steroidal anti-inflammatory drugs
(NSAIDs), tramadol was even inferior in
terms of its analgesic effect.17

                             Review

Figure 1. Algorithm of medical treatment for knee OA in accordance with the new
German  guidelines. GI, gastrointestinal; Y, years, CI, contraindication(s); NSAID non
steroidal anti-inflammatory drug = traditional NSAID and cyclooxygenase-2 inhibitor
(COX-2 inhibitor); PPI, proton pump inhibitor; AE, adverse effects.
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Also, as a result of central nervous sys-
tem effects including fatigue, an increased
tendency to fall, dizziness and loss of equi-
librium, opioids pose more problems than
NSAIDs.18 As such the rate of fracture inci-
dence, hospitalization and mortality is 2-4
times higher than is the case with adminis-
tration of traditional NSAIDs.18 In addition,
opioids cause constipation in every second
patient, whereby there is no development of
tolerance, meaning that this adverse effect
does not disappear over the course of thera-
py. This effect is due to the µ-opioid recep-
tors in the enteric nervous system, the acti-
vation of which reduces intestinal peristal-
sis and leads to an increased absorption of
water as well as an inhibition of gastroin-
testinal secretion. The specific mode of
administration appears to be a less impor-
tant factor here. Before starting an opioid
therapy, it is therefore necessary to inform
the patients about the frequent incidence of
constipation, and in most patients to pre-
scribe a prophylactic laxative such as a
macrogol containing preparation. Because
fiber-rich foods alone are often insufficient
to relieve an opioid-induced constipation,
laxatives are also frequently used.19 An anti-
emetic therapy may also be required at the
beginning of treatment, whereby after 2-4
weeks the indication can be reviewed due to
the development of tolerance. For the treat-
ment of common side effects such as consti-
pation, nausea and vomiting, the LONTS
guideline provides a number of helpful and
practical tools.15

Non-Steroidal Anti-
Inflammatory Drugs

Non-steroidal anti-inflammatory drugs
(NSAIDs), which include both the “tradi-
tional” NSAIDs and the COX-2 selective
inhibitors (coxibs), are not only analgesic,
but also anti-inflammatory. NSAIDs are
therefore particularly effective with inflam-
mation-induced arthritis pain for which they
are often used to treat.3,9,10 However, the
oral administration of NSAIDs carries addi-
tional gastrointestinal and cardiovascular
risks.20 In the case of long-term application,
these risks are more prevalent and can entail
significant health consequences. In the new
German AWMF guideline for knee OA,6 the
recommendations to protect the patient are
based on this fact. Risk minimization is the
approach that leads effectively to a reduc-
tion in undesirable complications and in so
doing protects the patient (Table 1). 

Topically used NSAIDs
A simple and effective way to reduce

the risk of gastrointestinal side effects is to
apply NSAIDs topically. Recent studies
have shown that systemic side effects,
including gastrointestinal complaints under
topical application of diclofenac or ketopro-
fen. occur no more frequently than they do
with placebo.21 Blood plasma concentra-
tions of NSAIDs after topical application lie
at between 5-15% of the values seen after
oral administration. In contrast, however, a
higher prevalence of usually weak local
skin reactions such as dry skin, redness and
itching occurs after topical administration
of diclofenac, but not ketoprofen, compared

to topically administered placebo.21 A 50%
reduced pain was seen in 60% of OA
patients after topical application of
diclofenac or ketoprofen over a period of 8-
12 weeks, although the topical application
of placebo also proved effective in at least
50% of cases.21 For the drug to exert an
anti-inflammatory effect, it needs to be
present at concentrations in the pain-caus-
ing structures, such as the subcutaneous tis-
sue, the muscles, the tendons, the joint cap-
sule and the synovium, that are sufficient
for inhibiting cyclooxygenase-2. The actual
attainable concentrations at this site of
action depend on the chemical structure of
the compound, the concentration of the
preparation, the formulation, and the
dosage. The correct dosage should therefore
be read off from the package leaflet and is
often a 3-5 cm long strand of gel or cream. 

The topical application of an NSAID is
the safer option not just for older patients,
but also for all other patients, and especially
those with an increased risk of suffering
gastrointestinal side effects (Figure 1). The
new AWMF guideline for knee OA6 there-
fore recommends that topical application of
NSAIDs should be considered before any
oral application. This recommendation is
therefore compliant with a range of other
current recommendations from guidelines
produced by NICE,7 AAOS,23 OARSI,8 and
ACR.22 The American College of
Rheumatology (ACR) recommends a pref-
erential application of topical NSAIDs
especially in elderly patients (>75 years).    

Orally applied NSAIDs
If topical application does not provide a
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Table 1. Contraindications and precautions relating in particular to the gastrointestinal and cardiovascular risks of traditional NSAIDs
and COX-2 inhibitors. 

                                             Naproxene                      Ibuprofen                     Diclofenac                      Etoricoxib                    Celecoxib

Gastrointestinal                   CI: Existing or a history       CI: Existing or a history      CI: Existing or a history              CI: active peptic                 CI: active peptic
disorders                                   of recurrent peptic              of recurrent peptic             of recurrent peptic              ulceration or active          ulceration or active
                                                    ulceration/bleeding;             ulceration/bleeding;            ulceration/bleeding;                      GI bleeding;                         GI bleeding;
                                                         GI bleeding or                       GI bleeding or                      GI bleeding or                         Inflammatory               Inflammatory bowel
                                                      perforation under                perforation under                perforation under                     bowel disease                          disease
                                                   NSAIDs in the history          NSAIDs in the history         NSAIDs in the history                                                                               
Cardiac insufficiency              CI: NYHA class III-IV             CI: NYHA class III-IV           CI: NYHA class III-IV                    CI: NYHA II-IV                     CI: NYHA II-IV
Cardiovascular diseases                          -                                                 -                   CI: CHD, PAOD, cerebrovascular       CI: CHD, PAOD,                  CI: CHD, PAOD, 
                                                                                                                                                     disease, not adequately      cerebrovascular disease,        cerebrovascular 
                                                                                                                                                    controlled hypertension     not adequately controlled               disease,
                                                                                                                                                                                                                  hypertension                    not adequately 
                                                                                                                                                                                                                                                       controlled hypertension
Renal insufficiency                                                                                       CI: severe RI (CrCl <30 ml/min); no DA: mild to moderate RI
Lungs                                                                                                                                                      CI: Asthma
Dosage, duration                                                                                          Precaution: Sufficient, as low as possible dose until inflammation 
                                                                       symptoms recede, where there is an increased GI risk a proton pump inhibitor should be given where needed. 
CrCl: Creatinine clearance; DA: Dose adjustment; GI: Gastrointestinal; CI: Contraindication; RI: Renal insufficiency; NYHA: New York Heart Association; CHD: Coronary heart disease; PAOD: Peripheral arterial occlu-
sive disorder.
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sufficient analgesic effect, an oral adminis-
tration of NSAIDs may be prescribed once
the risk factors and contraindications are
taken into account. A number of placebo-
controlled studies have shown good effica-
cy against OA-related pain which has been
attributed to the anti-inflammatory
effect.3,9,10 Despite equieffective dosing, this
effect may be differently pronounced due to
inter-individual differences between
patients regarding drug bioavailability and
metabolism.24 There is also evidence that
NSAIDs differ regarding their adverse gas-
trointestinal, cardiovascular and renal
effects.25,26 The individual risk of adverse
effects as well as the co-morbidities of the
usually elderly patients must therefore be
taken into account when deciding whether
and when specific NSAIDs should be pre-
scribed. Individual risk factors for NSAID-
induced gastrointestinal complications
include, among others, an age over 60
years, a history of gastrointestinal disorders,
high dosage, long duration of therapy,
administration of 2 or more NSAIDs,
Helicobacter pylori infection, irregular eat-
ing, and alcoholism.3,24,26-29 Some of these
risk factors can be easily minimized. The
new AWMF guideline for knee OA6 recom-
mends a range of measures for reducing
risks. Individual doses should on the one
hand be sufficient, but on the other be as
low as possible, with only one NSAID
being applied until the inflammation symp-
toms including resting pain, swelling and
fever recede (usually up to 2 weeks). Where
there is an increased risk, a proton pump
inhibitor (PPI) combined with a COX-2
inhibitor30,31 should be prescribed. 

To protect themselves against NSAID-
induced gastrointestinal complications, eld-
erly patients should take a PPI to inhibit
gastric acid production.6,32 In addition, for
those patients over 60 years of age, NSAIDs
with a short half-life in combination with an
age adapted reduction of the daily dose are
recommended along with monitoring of the
gastrointestinal tract, blood pressure and
renal function. The patient must also be
informed about the possibility of gastroin-
testinal symptoms such as abdominal pain,
heartburn, dyspepsia or tarred stool occur-
ring, since when any of these do occur the
therapy will have to be discontinued, and
the physician treating the patient will have
to be consulted. This will demand further
clarification and, wherever necessary, a
treatment of the gastrointestinal symptoms,
and it shall also involve seeking out an
alternative therapy for the OA. It is impor-
tant to stress here that PPIs offer only limit-
ed protection against gastrointestinal com-
plications, since they exert no protective
effect in the small or large intestine.27 A

blanket prescription of PPI when adminis-
tering NSAIDs is not recommended, since
PPIs themselves can cause adverse effects.  

An increased cardiovascular risk has
also been described for NSAIDs. Even
though their benefits outweigh their risks,
the incidence of myocardial infarction and
stroke slightly increases depending on the
dose and duration of application.20,25,33

Diclofenac at long-term high doses (150 mg
per day) shows a cardiovascular risk com-
parable to that of COX-2- selective
inhibitors. For this reason, the European
Medicines Agency (EMA) has recommend-
ed that diclofenac should not be adminis-
tered to patients with severe cardiovascular
diseases (e.g. heart failure, heart attack, or
stroke in the anamnesis); it should also only
be offered with special care to patients with
cardiovascular risk factors in general.35,36 A
more recent study interestingly revealed
that the use of naproxene entails no
increased risk of acute myocardial infarc-
tion.20,26,36 Naproxene, however, is associat-
ed with an increased risk of gastrointestinal
complaints or complications and has rarely
been prescribed in Germany up until now.
The new AWMF guideline for knee OA6

recommends that patients with cardiovascu-
lar risk factors such as smoking, hyperlipi-
demia, diabetes mellitus or arterial hyper-
tension should only receive NSAIDs if
strictly indicated and in as low a dose and as
briefly as necessary. In this case, prescrip-
tion of naproxene, if necessary together
with a PPI, should also be considered.
Alternatively, application of hyaluronic acid
or even a weakly effective opioid can be
considered in these patients as a preferred
therapeutic option.   

Intra-articular therapy
The need for an intra-articular injection

to treat knee OA requires critical considera-
tion given its invasive nature. Prerequisites
for implementing an intra-articular injection
include a reliable mastering of the atraumat-
ic injection technique and the observance of
all hygiene rules described in the AWMF
guidelines for intra-articular punction and
injection.37 Despite even the most careful
implementation, each intra-articular injec-
tion carries the risk of an iatrogenic infec-
tion, where this usually involves staphylo-
cocci. Glucocorticoids and hyaluronic acid
preparations in particular have to be named
among the medications used for intra-artic-
ular OA therapy.

Glucocorticoids
Since the 1950s and even more so in the

1960s, intra-articular glucocorticoid injec-

tions found widespread use. Initially, it was
only applied for rheumatoid arthritis, but
today it is applied for almost all types of
non-infectious joint swelling. Despite the
initial high expectations and its widespread
application, their indication is now more
restricted. 

An intra-articular injection of glucocor-
ticoids into acute inflammation of an acti-
vated knee OA might represent a rational
approach. The aim of treatment is to reduce
the pain and restore mobility. Randomized
and placebo-controlled studies have shown
that the intra-articular injection of a gluco-
corticoid into an OA knee joint can signifi-
cantly reduce joint symptoms for at least
one week.38-40 Interestingly enough, even
when placebo was given intra-articularly, a
marked alleviation of pain could be
achieved, although a greater reduction of
pain was seen in the group treated with glu-
cocorticoids. A simultaneously conducted
joint puncture removes mediators of inflam-
mation and cartilage detritus from the joint,
and probably contributes to the therapeutic
success of the intra-articular glucocorticoid
injection. Occasionally, however, a longer
lasting effect of 16-24 weeks duration is
seen in practice after an intra-articular glu-
cocorticoid application.39,40 This suggests
that other (e.g. functional and psycho-
social) factors as well as disease-related
symptoms alter the response.41

A detailed listing and comparison of the
potency of each intra-articularly applied
glucocorticoid (similar to the “equivalence
doses” with systemically applied corticoids)
is complicated by the lack of controlled
comparative studies performed on each of
the individual preparations. The frequency
of the earlier, occasionally observed crystal-
induced side effects, such as acute crystal
synovitis, periarticular soft tissue calcifica-
tion, and soft tissue atrophy, is markedly
reduced when micro-crystalline substances
and lipid microspheres are used. Intra-artic-
ularly injected glucocorticoids at high doses
can inhibit cartilage metabolism and even
reduce the cartilage mass.42 The current
AWMF guideline of knee OA6 therefore
recommends that intra-articular glucocorti-
coids be applied in a low as possible but
nevertheless effective dosage over the short
term for painful knee OA refractory to other
therapeutic measures. This might be advis-
able in the case of acute pain exacerbation
that can occur with inflammatory OA
(Figure 1). While the new AWMF guideline
for knee OA6 considers a restricted use of
glucocorticoids to be appropriate in the
same way as the OARSI guideline,8 the
AAOS guideline23 has made neither a posi-
tive nor a negative recommendation in this
respect.

                             Review

Non
-co

mmerc
ial

 us
e o

nly



                                                                           [Orthopedic Reviews 2018; 10:7782]                                                        [page 151]

Hyaluronic acid 
The synovial fluid of a healthy joint has

a hyaluronic acid (HA) concentration of 2-4
mg/ml, the molecular weight of which
ranges widely up to a maximum of 4-6
MDa.43 The treatment of OA with intra-
articular HA is given with the intention of
substituting the pathologically altered syn-
ovial HA which is reduced both in size and
concentration by the OA process. Synovial
HA, along with other components, con-
tributes to the lubrication of joint surfaces
as well as shock absorption. The concept of
supplementing physiological HA, also
referred to as “viscous supplementation”, is
now approved in many countries including
Germany as a drug, or more commonly as a
medical product. 

Individual HA products differ with
regard to their manufacture (e.g. from
cockscomb, or produced by fermentation),
their molecular weight (0.5-6 MDa), their
degree of cross-linking, their viscosity and
their frequency of application (1-5 intra-
articular injections per series). The half-life
of the HA preparations depends on their
molecular mass and lies within a range of
17 to 60 hours. The heterogeneity of the
clinical trials in which HA preparations of
high or low molecular weight were com-
pared does not allow any preferential rec-
ommendation for any one particular prepa-
ration. 

Despite the large number of scientific
studies, the effectiveness of this form of
therapy remains a matter of debate in the lit-
erature. Although preclinical results and a
number of initial exploratory studies pro-
duced encouraging results, no extensive
studies with a generally accepted and stan-
dardized methodology have been carried
out that have confirmed a structure-modify-
ing or chondroprotective effect. A relevant
pain inhibition has been described in more
recent, high-evidence-level meta-ana-
lyzes.9,44,45 The analgesic effect is delayed
and after a maximum at two months can last
up to six months.44 Also, because of its inva-
sive nature, the new AWMF guideline for
knee OA6 considers that intra-articular HA
injection should only be indicated wherever
application of NSAIDs is not possible due
to side effects or contraindications, or wher-
ever they are not sufficiently effective. 

While the AAOS23 and NICE7 do not
recommend the use of HA products, the
new AWMF guideline for knee OA5 has
made recommendations consistent with the
practice-oriented argumentation of the
ESCEO-group.46,47 They refer to the fact
that intra-articular HA induces other, often
less serious adverse effects than NSAIDs,
opioids or corticosteroids, and that HA
should therefore be considered for a differ-

entiated application. The undesirable effects
of HA include joint reactions which are usu-
ally mild and moderate, like minor knee
pain, redness, and swelling around the joint
area. These can be easily and adequately
treated by protecting the joint area from
stress, application of an ice compress for
five to ten minutes, and analgesics. The
symptoms only usually persist for a few
days. Local or general hypersensitivity
reactions are rare. 

Slow Acting Drugs in
Osteoarthritis (SADOAs)

Glucosamine and chondroitin sulphate
belong to the group of slow-acting drugs in
osteoarthritis (SADOAs). Due to the slow
onset of symptomatic relief, the two
SADOAs are also referred to as
Symptomatic Slow Acting Drugs in Osteo-
Arthritis (SYSADOAs).3 While the body of
evidence for the symptom-reducing effect
of both substances is still contradictory, the
new AWMF guideline for knee OA has for
the first time issued a recommendation for
glucosamine.6

A number of guidelines recommend or
provide positive statements regarding treat-
ment with glucosamine, although reference
is made to the still rather contradictory body
of evidence concerning its use.7,8,22,23,46,49

The application of glucosamine is therefore
only recommended by the ACR under cer-
tain circumstances,22 while neither the
British NICE7 nor the AAOS23 recommend
the use of glucosamine for knee OA. The
guideline of the OARSI from 2014,8 in turn,
considered its recommendation on the use
of glucosamine as “uncertain” due to the
small effect size and the heterogeneity
observed between the various studies. 

Despite the contradictory information
on the symptom-relieving effect, according
to the new AWMF guideline for knee OA,6
and other recent publications, there are a
few indications for which the application of
glucosamine may be considered.46,49 In
patients with contraindications for NSAIDs
or with an increased gastrointestinal and/or
cardiovascular risk, orally applied glu-
cosamine can be explored as a treatment
before any more invasive therapies afflicted
with more adverse effects and complica-
tions are carried out. This can of course be
of special concern for elderly patients. Also,
any wish of a patient to undergo a reduced
side effect trial therapy should also be taken
into account. If no improvement occurs, the
therapy should be interrupted, although no
later than after three months of therapy. In
this respect, the new AWMF guideline for

knee OA6 does not recommend a general
“background therapy”, but instead recom-
mends at least considering a differentiated
use of glucosamine.

The extent to which glucosamine and
chondroitin sulfate number amongst the dis-
ease-modifying osteoarthritis drugs
(DMOADs) and which therefore act by
modifying the structure respectively chon-
droprotectively is a matter of debate. The
results are in part contradictory and there is
no clinical proof beyond doubt for their
effectiveness. While some studies and
meta-analyzes for glucosamine and/or
chondroitin sulphate alone or in combina-
tion reported a structure-modifying effect,50-

53 others could not confirm this.54,55

Outlook
OA is no longer considered as an

inevitable “war wound” for the aged, and
today the ageing individual prefers to keep
staying mobile and physically fit well into
his or her old age. For the drug therapy of
OA, this understandable desire means that
many challenges need to be met: Amongst
the many medications that must be applied
to an individual patient, an optimally suited
drug needs to be prescribed that works
causally while at the same time inducing
only a few or at best no side effects.  

Over the last few decades many acade-
mia-based, although for the most part indus-
try-based efforts have been expended on
developing better tolerated anti-inflamma-
tory agents as well as new and indeed effec-
tive disease-modifying drugs. However, up
until now, no chondroprotectively active
drug has been approved either in Europe or
the USA. A possible reason for this is the
usually late diagnosis of OA, whereby
because of the already existing cartilage
injury, any effective chondroprotection
afforded by a pharmaceutical compound is
counteracted by mechanical destruction.
The diagnosis of the onset of OA for deter-
mining the early symptomless phases of the
degenerative process as well as the intensity
and progression of OA are still proving to
be problematic issues. Also, any quantita-
tive objective evaluation of the OA cartilage
damage poses its own problems. These
issues that are all in urgent need of research
must be resolved before any causal therapy
for OA can be established.  

In order to optimize the therapeutic
options that are still possible today, further
studies need to be carried out. Studies in
which elderly patients are also preferential-
ly investigated, given the high level of drug
consumption among these patients, should
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also now be the rule rather than the excep-
tion. Studies in which the salt glucosamine
sulphate is compared directly with glu-
cosamine hydrochloride are also necessary.
For prescription practice, it would also be
very helpful to know the intra-articular
injection frequency of HA that would actu-
ally be necessary, and for which patients. It
would also be very interesting to study how
strongly and how long various HA prepara-
tions act as a direct comparison within a sin-
gle study. The implementation of direct
comparative studies should only be
financed through public funding, as has
been the case with the GAIT study by the
NIH,56 so that scientific and public accept-
ance of the results can also be fostered. 

Preparations for the treatment of OA are
available that contain devil’s claw, herba-
ceous nettle extract or indeed frankin-
cense.57 The currently available, sometimes
open label and/or small studies and obser-
vational studies cannot be considered as
proof of efficacy due to their methodologi-
cal shortcomings.57 There is still consider-
able need for research here. The new
AWMF guideline for knee OA6 could only
find an adequate evidence base for com-
phrey extract gel regarding its analgesic
effect. In view of the great popularity of
herbal medicinal products and their poten-
tial for reducing the consumption of
NSAIDs, further, high-quality, publicly
funded clinical studies are urgently needed.
This will allow an objective clinical evalua-
tion of their clinical pharmacology, so that a
solid evidence base can be provided for the
inclusion of phytopharmaceuticals into the
current pharmacotherapeutic algorithm for
OA.  
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