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Introduction
 Osteoarthritis (OA) is a process of destruction of joint cartilage, 
subchondral bone as well as other joint structures, leading to their 
anatomical damage, impaired movement and pain. The changes may 
be accompanied by synovitis, caused by the breakdown products of 
damaged cartilage and bone. There is a disturbance between cartilage 
synthesis and degradation.

 The American College of Rheumatology (ACR) classified OA as 
a heterogenous group of conditions that lead to joint symptoms and 
signs which are associated with defective integrity of articular carti-
lage, in addition to related changes in the underlying bone and at the 
joint margins” [1]. The American Academy of Orthopedic Surgeons 
(AAOS) offered a more detailed definition. OA is the result of both 
mechanical and biological events that destabilize the normal coupling 
of degradation and synthesis of articular cartilage and subchondral 
bone. Although it may initiated by multiple factors including genetic, 
developmental, metabolic, and traumatic, OA involves all the tissues 
of the diarthrodial joint. The disease presents as morphological, bio-
chemical, molecular and biomechanical changes as well as cells and 
matrix, leading to the loss of cartilage and sclerosis of subchondral 
bone, forming osteophytes and subchondral cysts. It is characterized 
by pain, stiffness, loss of motion, crackling, sometimes the presence 
of fluid in the joint and local inflammation in various degrees of inten-
sity” [2].

 Both definitions highlight the fact that OA is not considered a de-
generative disease of “wear and tear”, but is a result of active bio-
chemical, biomechanical and intercellular processes. Wear-and-tear 
from overuse does not cause OA, however biomechanical changes in 
the joint, not necessarily due to over-use of the joint, may cause OA. 
In the pathophysiology of OA, the presence of cartilage damage is of 
no particular importance, lather; it is considered a disease of the entire 
joint structure. The local destruction of articular cartilage, subchon-
dral bone sclerosis, osteophyte formation, periarticular muscle weak-
ness, weakened ligaments, slight synovitis of the joint, degeneration 
of menisci and involvement of the sensory nervous system, these all 
factors influence the progression of the disease.

 OA is among the 30 reason of living with a disability and includes 
the even-increasing percentage of the population due to the obesity 
pandemic, as well as aging of the population [3]. The disease usually 
affects the elderly, but is not a consequence of an aging organism. 
Obesity is the main modifiable risk factor of the disease - mostly knee 
OA in women, but also hip OA and hand OA. Two different mecha-
nisms may explain the role of obesity in the progression of OA. Firstly 
- it increases the weight, which increases the mechanical pressure on 
the joint and secondly, the increase in insulin-like growth factor type 
I and vistalin, according to Sellam and Berenbaum these metabolites, 
which are increased in obese patients, also propagate OA [4]. Periph-
eral bone fractures, knee and hip trauma, and damaged menisci, are 
associated with OA due to chondrocyte apoptosis. Direct risk factors  
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Abstract
 Osteoarthritis (OA) is a process of destruction of joint cartilage, 
subchondral bone and other joint structures, leading to anatomi-
cal damage to the joint, impaired movement and pain. Secondary 
changes may be accompanied by synovitis, caused by degradation 
products of cartilage and bone. There is a disturbance in balance 
between the synthesis of articular cartilage components and their 
degradation.

 Osteoarthritis is the most common chronic disease of the joints. 
It causes joint pain, stiffness, distortion and impairment of function, 
leading to disability. The disease occurs in the elderly, but it is not a 
consequence of aging.

 Optimal treatment requires early diagnosis and removal of risk 
factors. Early diagnosis may be treatment non-pharmacologically, 
according to NICE’s treatment in chronological order, and may still 
benefit from physical therapy. Late diagnosis requires more invasive 
treatments, including alloplasty, and prognosis is poorer. Diagnosis 
must be based on clinical examination and supported by imaging.

 Obesity is the main modifiable risk factor for OA. Other factors 
are hyperglycemia, diabetes, and hypercholesterolemia, injuries of 
knees and hips and meniscus damage. Unmodifiable risk factors are 
female gender, age, joint malformations, trauma.

 Pain and stiffness are symptoms of OA. Joint pain occurs after 
joint movement and disappears after rest. As the disease progress-
es, the pain appears already after small joint movements and final-
ly during sleep. The main goals of treatment are patient education, 
pain reduction, function optimization, and the degenerative process 
modification. The current treatments OA are non-pharmacological 
methods, topically capsaicin and topically NSAIDs, paracetamol, 
then oral NSAIDs and, finally, arthroplasty.
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include malformation of joints and past fractures, indirect include fe-
male gender, age, hyperglycemia, diabetes and hypercholesterolemia.

Clinical Symptoms
 Classical symptoms of OA include pain and stiffness of joint. Pain 
appears after joint movement and disappears after rest. At the disease 
progresses, pain appears with small joint movements at rest, and fi-
nally at night. Because cartilage does not contain nerves, it does not 
project pain, but joint pain is caused by damage to adjacent structures 
such as periostium, interarticular ligaments, pressure on subchondral 
bone, bone marrow edema, tension of joint capsule, changes in the 
synovium, tendons and fascia. Additionally, pain conduction to the 
CNS is disrupted.

 Stiffness may occur in the morning or after a period of immobi-
lization during the day. Morning   stiffness disappears after a period 
shorter than 15 minutes. Stiffness after rest or immobilization usually 
disappears after a few minutes.

 Impaired movement and function of joints progresses with disease 
duration and is associated with joint surface damage, decreased joint 
space, muscle contraction or decreased its strength, which leads to 
joint instability and blocking of movement due to osteophytes and 
floating bodies.

 OA may be associated with depression and disruption of sleep, 
influencing the disability and quality of life. It is necessary to exclude 
other joint diseases such as inflammatory or metabolism arthritis, 
gout and other crystalopathies, septic joint inflammation. 

In the physical exam you may find:

• Joint swelling during acute disease activity or its chronic course

• Joint stiffness during activity. Limited passive movement may be 
the first and only symptom of OA

• Joint deformity or subluxation due to cartilage loss, damage of 
subchondral bone, formation of osteophytes and cysts, which leads 
to incorrect joint alignment, its instability and limb shortening

• Incorrect gait and posture of the patient during standing and walk-
ing

• It is necessary to examine the bursas and extraarticular tissue. It 
is important to note if any change in position is accompanied with 
pain or it is secondary pain, eg., hip joint pain may radiate to the 
knee joint. In this case, manipulation of the knee joint itself does 
not cause pain, however movement in the hip joint may cause pain 
in the knee joint. Hip joint pain maybe secondary to lumbar pain. A 
precise physical examination is necessary to exclude these causes

Medical Imaging in OA
 Diagnosis of OA is often possible by patient history and physical 
exam, however some joint may require additional imaging studies to 
exclude other disease, eg., a vascular necrosis, Paget’s disease, in-
flammatory arthropathies and fractures, especially in locations such 
as tarsal bones, elbows or shoulders. Radiological imaging is nec-
essary to confirm the diagnosis of knee or hip OA. Degenerative 
changes in x-ray imaging show joint destruction, and OA is defined 
as a process of destruction of joint cartilage, subchondral bone and 
other joint structures, so is therefore needed in order to diagnose OA 
in imaging tests. Confirmation of degenerative changes is based on 

diagnosing narrowed joint space, subchondral sclerosis and the pres-
ence of osteophytes and cysts.

 MRI examination technique portrays all tissues involved in the 
disease process: damaged cartilage, fluid in the joint, bone marrow 
edema, slight synovitis, damage to menisci and ligaments.

 Arthroscopy is used to visualize cartilage, synovium, osteophytes 
and damaged menisci. Biochemical cartilage markers and bone turn-
over markers may be present in patients not suffering from OA, and 
may result in misdiagnosis. Other methods such as medical imaging 
are more accurate.

 Typical placement of OA changes are in knee, hips, hands joint, 
cervical and lumbar spine, the first MTP joint. These placements ex-
plain the fact that joint developed when our ancestors moved on four 
limbs and due to the change function of these joints as well as its 
overload. The DIP, PIP and MCP joint OA occurred due to the devel-
opment of active hand manipulation, however after trauma, changes 
may localize in every joint. Active hand manipulation may result in 
biomechanical changes of joint which may result in OA. Not all hang 
manipulations undergo biomechanical changes however ‘wear-and-
tear’ change may occur in over-active hand manipulations, which 
does not lead to OA.

 Clinical evaluation is based on pain assessment, using the Visual 
Analogue Scale (VAS) or the 5-point Likert’s scale (no pain, mild, 
moderate, severe, very severe pain). To evaluate pain and disability, 
the Western Ontario and McMaster Universities (WOMAC) index 
[5], is used, especially to evaluate pain and function of the knee and 
hip joints. In this index pain is evaluated using a questionnaire made 
of 17 questions, regarding every day activity, and through the Le-
quesne’s functional index, which includes pain and deterioration of 
function [6].

Treatment
 OA is considered a chronic disease, and by ‘effective’ it is meant 
that the disease may ‘regress’, which is not possible in OA. Recom-
mendations are placed in order to inhibit disease progression.

 Optimal treatment requires early diagnosis and exclusion of risk 
factors which may worsen prognosis. The main aim of treatment is to:

• Educate patient
• Reduce pain
• Optimize joint function
• Modify the OA process

 The current recommendations regarding treatment is presented in 
table 1 in accordance to each societies use of a given medications. The 
societies responsible for the recommended treatment used in OA are:

AAOS: American Academy of Orthopedic Surgeons

ACR: American College of Rheumatology

OARSI: Osteoarthritis Research Society International

NICE: National Institute for Healthy and Care Excellence

EULAR: European League Against Rheumatism
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 European League Against Rheumatism  (EULAR) created the rec-
ommended treatment of knee OA [7], hip OA and hand OA as well 
as nonpharmacological treatment of OA [8-11], American College of 
Rheumatology (ACR) for OA Osteoarthritis Research Society Inter-
national (OARSI) for hip and knee OA [12-16], National Institute for 
Healthy and Care Excellence (NICE) for OA [17].

Current OA treatments according to NICE in chronological order are:

• Non - pharmacological treatment
• Topical capsaicin and NSAID
• Paracetamol
• Oral NSAID in the lowest therapeutic dose for the shortest period 

of time
• GCS intraarticular
• Opioids
• Alloplasthy

Non-pharmacological treatment

 A professional approach in explaining the diagnosis and progno-
sis, explanation of the goal of physical therapy and providing a de-
tailed explanation of the benefits and inconvenience of different treat-
ment methods plays an important role. This conversation decreases 
the amount of doctor visits, and helps the patient independently re-
duce pain and limit joint movement. Regular phone consultations and 
group education is important. It is recommended to use physical ther-
apy as first line of treatment, regardless of age, comorbidities, pain se-
verity and disability. Each patent should have an individual treatment 
plan and should be reassured that a change in attitude, eg., regular 
physical therapy, reduced body mass, use of appropriate footwear, 
will bring an effect. It should be taken into account the patent age, 
their occupation, recreation method, patient expectation and degree of 
disability, as well as additional illnesses, such as renal or cardiovascu-
lar diseases, which are contraindicated in the use of oral NSAIDs. It 
should be remembered that depression increases perceived pain.

 Joint are constructed in such a way that in order to function prop-
erly, they must be in motion regularly. The best exercises are aerobic 
exercises and increased activity, which improved mood and sleep, 
decreased obesity and positively impacts other diseases eg., diabetes, 
congestive heart failure and hypertension. Exercising the quadriceps 
and gluteus muscles decreases muscle tension, improve balance and  

decreases tendencies to fall. Patients should be advised on how long 
to walk, when walking should be stopped to rest, which decreases me-
chanical load and decreases pain. It should be stressed that exercises 
should be the standard treatment of OA. Rehabilitation includes: aer-
obic, exercises with limited pain, muscle strengthening exercises as 
well as orthopedic equipment - walking-sticks, crutches, orthopedic 
insoles, correct footwear as well as limb-axis correctors, elastic bands 
and tools to aid in everyday activities.

 Physical therapy includes: criotherapy, heat-therapy, Transcuta-
neous Electrical Nervous Stimulation (TENS), laserotherapy, ultra-
sound therapy, magnetotherapy, ionoforesis.

Pharmacological methods

 Therapy should be started with topical NSAID and creams with 
capsaicin, as no gastrointestinal adverse effects occur. NSAID may 
be administered in the form of creams, gels, sprays 3 x daily, as many 
times, pain is due to periarticular changes and not intraarticular ones.

 Capsaicin is an alkaloid derived from chilli peppers (genus Cap-
sicum). Capsaicin is a agonist of the Transient Receptor Potential 
Vannilloid Type 1 (TRPV1). The initial effect of capsaicin is the acti-
vation of nocyceptors in the skin, resulting rash after the release of va-
soactive neuropeptides (substance P). One week after the application 
of a capsaicin with a high concentration of 8% within the skin, ion 
channels are opened for calcium ions. A rapid inflow of these ions into 
the cell and reversible mitochondrial damage has been observed. The 
result is prolonged atrophy of peripheral cutaneous nerves. Changes 
in the nocyceptors of the skin and peripheral nerves are reversible 
after 12 weeks. The mechanism of action of capsaicin also involves 
the removal of the neurotransmitter substance P from the peripheral 
nerve terminals. As a consequence, there is a reversible depletion of 
substance P and reducing the transmission of pain from peripheral 
nerve fibers to the CNS.

 In order to reduce pain, acetaminofen should be administered 
in doses of 1 g 3 - 4 x daily. Acetaminofen blocks Cyclooxygenase 
(COX)3. It is a safe drug to use as it does not interact with the drugs 
often used by elderly patients, except for large doses of warfarin. 
Rarely, gastrointestinal adverse effects may occur. If acetaminofen 
does not achieve the desired effect, oral NSAIDs may be used for 
a short period of time. NSAIDs are the most commonly use drugs 
in the population; around 30-50 mln people use NSAIDs on a dai-
ly basis. They are effective anti-inflammatory and anti-analgesics, as 
they inhibit COX via acetylation, however they contain many adverse 
effects.

 Arachidonic acid rising after cellular damage via phospholipase 
A2 from phospholipid cell membranes, which undergo enzymatic re-
actions mainly through two processes: Cyclooxygeneses (COX) and 
lipooxygenases (LOX). COX pathway results production of prosta-
noids (prostaglandin, prostacyclin and thromboksane), LOX path-
way- leukotriens. Prostanoids are synthesized via synthesis of prosta-
glandin endoperoxidase, which is composed of COX and peroxidase. 
Via COX, hydroendoperoxidase PGG2 arises, which after peroxida-
tion changes to endoperoxidase PGH2. Both endoperoxidases are, 
through the use of free oxygen radicals, increase the action of COX 
by positive feedback. The two forms of COX - COX1 i COX2 - work 
in different ways. COX1 is an enzyme which sustains homeostasis 
under normal condition in the organism, as well as through the release  

DRUG AAOS ACR OARSI NICE EULAR

Acetaminophen Yes Yes Yes Yes Yes

NSAID Yes Yes Yes Yes Yes

Opioids Yes Yes Yes Yes Yes

SSRI (selective 
serotonin reuptake 

inhibitor)
No Yes Yes No No

Glucocorticosteroids 
(GCS) intraarticular Yes Yes Yes Yes Yes

Hyaluronic acid No Yes Yes No Yes

Gluosamine No No No No Yes

Chondroitin No No No No Yes

Table 1: Current medications recommended by AAOS, ACR, OARSI, NICE, EU-
LAR [9-17].
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of prostaglandins - has a protective effect on gastric mucosa. COX2 
is induced through damaged tissue, endothelial cells, macrophages 
and fibroblasts during the inflammation in the form of enzyme, which 
take part in inflammatory processes, pain transmission and thermo-
regulation. Prostaglandins relax the smooth muscles of blood vessels, 
tromboxan A2 works as vasoconstrictor, and prostacyclin work as 
antiagregates and vasodilators. Due to the various chemical composi-
tion of NSAIDs, we can divide them into salicylates (acetylosalicylic 
acid, salicylamide), and derivatives of indole acetic acids (indometh-
acin, acemethacin, tolmethin), derivatives of phenylacetic acids (acy-
clofenak, diclofenak, fenclofenak), derivatives of phenylopropioic 
acids (ibuprofen, naproxen, phenbufen, phenoprofen, ketoprofen), 
derivatives of fenamic acids (mefanamoic acid, meclofenamoic acid), 
derivatives of enolic acids (oxycam - piroxycam, izoxycam, tenoxyc-
am) and pyrazolidine - phenylbutazone, oxyphenbutazone.

 NSAIDs can also be split into their ability to inhibit certain COX 
isoenzymes: selective COX1 (ASA) in cardioprotective dose 75 - 
150 mg, non-selective COX1 (higher affinity to COX1 than COX2 
[ibuprofen, diclofenac, ketoprofen, naproxen, ASA in the classical 
dose, piroxicam, indomethacin]), COX2 preference ([a greater affin-
ity towards COX2 then COX1 [nimesulide, meloxicam]), selective 
COX2 (coxibs - showing over 200 times greater affinity to COX2 
then COX1 [celecoxib, etoricoxib]).

 NSAIDs are used in rheumatology as anti-inflammatory drugs. In 
oncology they are the first line on the analgesic ladder and used as 
addition to higher levels on the analgesic ladder. Acetylsalicylic acid 
is used in cardiology in acute coronary syndromes and profilacticaly 
in cardiovascular risk factors due to their platelet anti-aggregation 
properties. All NSAIDs have adverse effects: Gastrointestinal - symp-
toms of dispepsia and damage to gastric and duodenal endothelium 
(erosions, ulcers, GI bleeding, perforation), cardiovascular symp-
toms - heart insufficiency and increased cardiovasculatory risk, renal 
symptoms - renal insufficiency, renal papilla necrosis, they may also 
cause liver damage, hemolytic anemia, granulocytopenia, functional 
impairment of platelets, ototoxicity, hypersensitivity reactions (skin 
changes, aspiration asthma).

 A lot of hope has risen with the introduction of coxibs, which 
would ensure less adverse effects from the GI tract, however more ad-
verse effects would occur in cardiovascular system, as well the same 
probability of renal insufficiency while using standard NSAIDs.

 Choosing NSAIDs. The best choice is using topical NSAIDs due 
to their lack of GI and cardiovascular adverse effects. Oral NSAIDs 
should be used for the shortest period of time in the lowest therapeu-
tic dose. If possible, it should be avoided using drugs that potenti-
ate the adverse effects of NSAIDs and reduce their dosage. NSAIDs 
with a short half-life should be used as they are safer (ex. ketopro-
fen, diclofenac). Patients after acute coronary attacks should not use 
NSAIDs 6 months post attack, however patients who take cardiogen-
ic doses of ASA, should take NSAIDs while maintaining a 2-hour 
delay between drugs, and cannot take ibuprofen. In patients with a 
high cardiovascular risk and who do not take ASA, the drug of first 
choice is naproxen. In patients who use ASA, the preferred drug is 
ketoprofen. In patients with a high GI risk and a small cardiovascular 
risk, coxibs should be used (celecoxib, etoricoxib) combined with a 
PPI. In patients with a low GI and cardiovascular risk who need long-
term therapy, diclofenac may be used, and in short-term therapy -  
 

nimesulid [18]. Authors of metaanalysis in clinical trials using over 
58 000 OA patients, report that using 150 mg/day diclofenac or 
etoricoxib 60 mg/day results in almost 100% certainty of clinical im-
proval. [19].

 NSAIDs are the most commonly used drugs in pain, inflamma-
tion and fever, however are 3 to 5 times more likely to give severe 
GI adverse effects such as bleeding and perforation, which is caused 
by inhibiting COX1 enzyme. After discovering this mechanism of 
action, drugs that do not inhibit COX1, but inhibit COX2, were cre-
ated. They are called coxibs. These drugs have a lower toxicity and 
fewer GI adverse effects. In 2004, rofecoxib was withdrawn due to 
increased cardiovascular adverse effects. EMA reported that coxibs 
are contraindicated in patients with coronary artery disease, cerebro-
vascular disease and peripheral artery disease. Due to lack of concrete 
information of cardiovascular adverse effects after NSAIDs and not 
enough literature regarding this, the SOS (Safety of non-steroidal an-
ti-inflammatory drug) project was created, which is available on www.
sos-nsaids-project.org. This project encompasses published metaana-
lytical clinical trials and observations, as well as current epidemio-
logical analysis in a 35 mln population, mostly from the European 
population taking NSAIDs. Based on the SOS report Castellsaque et 
al., published upper GI adverse effects based on metaanalysis of 28 
randomized cases, which sums up to 24 mln patients. In total sixteen 
NSAIDs (aceclofenac, celecoxib, ibuprofen, rofecoxib, diclofenac, 
meloxicam, ketoprofen, nimesulid, sulindac, tenoxicam, indometh-
acin, naproxen, piroxicam, difunisol, ketorolac and azapropazon) 
were used in the metaanalysis [20], and conducted that the least upper 
GI occurred in the following: aceclofenac, celecoxib and ibuprofen, 
however the most adverse effects occurred in: piroxicam, ketozolac 
and azapropazone. Mild risk occurred in: Ketoprofen, diclofenac, 
meloxicam, nimesulid and naproxen.

 In a second study published using SOS data, by Arfe et al., the risk 
of hospitalization due to heart failure in patients using NSAIDs in 
2000 to 2010. Out of 92 163 hospitalizations due to heart failure, 16 
000 patients were currently using NSAIDs [21]. The greatest risk was 
observed after using ketozolac, etoricoxib, indomethacin, rofecoxib, 
piroxicam, diclofenac, ibuprofen, nimesulid and naproxen. However 
meloxicam, ketoprofen and aceklofenac did not increase the risk of 
heart failure.

 A third publication by Varos-Lorenco et al., using SOS data stud-
ied the risk of an acute heart infarct after using NSAIDs [22]. Based 
on the metaanalysis from 25 clinical studies, it was reported that 100 
000 event of acute heart infarct, the lowest risk was after following: 
naproxen, celecoxib, ibuprofen, meloxicam, rofecoxib, diclofenac, 
indomethacin, etodolac and etoricoxib.

 In the SOS project, the least amount of ischemic strokes were ob-
served  after following: ketoprofen, meloxicam, celecoxib, naproxen 
and etoricoxib.

 In a study of Rafani et al., from 2016, on the topic of GI adverse 
effects, the least risk occurred after ketoprofen and ibuprofen, on the 
basis of 2804 serious registered adverse effects after pharmacological 
treatment, in which 374 cases included severe GI adverse effects from 
the Italian health data [23]. The most severe adverse effects occurred 
after diclofenac, nimesulide and ketozolac.
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 Intraarticular GCS - it is recommended to administer GCS to the 
same joint 2 - 3 x/months, due to the risk of cartilage necrosis or sub-
chondral bone necrosis. Methyloprednisolone, betamethasone, triam-
conolone is used - they work as analgesics and improve joint function 
up to a few weeks.

 Analgesic opioids should be used in cases where pain reaches over 
5 in the VAS scale, because it prevents the development of neuropath-
ic pain. Weak opioids - tramadol in the dose 50-100 mg 2 - 3 x daily, it 
should be used in patients with severe pain only, and for a short period 
of time. Strong opioids - fentanil in plaster (Durogesic) from every 
72 h - also for the shortest possible time. Adverse effects after opioid 
use includes - nausea, vomiting, sleepiness, constipation, dizziness, 
depression of respiratory center.

 “Nutraceutics” are natural pro-health products. These products 
considered joint improvement products and delaying the onset of OA, 
are available in pharmacies or supermarkets under the name SYSA-
DOA (symptomatic slow release drugs for OA). These products are 
increasingly popular and achieve great popularity world-wide. Favor-
able properties of glucosamine and chondroitin is that they are the 
basic compounds that make up glucosoaminoglycans in cartilage, and 
supplementation of these compounds improve the integrity of matrix 
cartilage. However, there is no sustainable argument for the improve-
ment of pain in OA. The mechanism of action, in vitro as well as in 
vivo of these compounds is still controversial, however their safety 
is rarely questioned. In general, the results from randomized studies 
regarding the progression of OA are favorable towards glucosamine 
sulfate in a dose of 1500 mg/day, however metaanalysis does not 
confirm their superiority [24]. Metaanalitical results regarding pain 
management mostly come from low quality studies and show that 
chondroitin sulfate may helps in mild to moderate pain [25].

 Most recommendations do not support the use of nutraceuticals 
to manage pain in OA. NICE, takes into account the high cost of use 
against effect, concluded that these products should not be used. Hy-
aluronic Acid (HA) is a glucosaminoglycan with a large molecular 
weight, which is part of the composition of many tissues, including 
synovial matrix and cartilage. The viscous-elastic properties of HA 
and in moisturizing joint and hydrating tissue. The main source of 
HA in joints are from synovial cells. The main reason for using HA 
in OA would be to increase the concentration of HA, which is usually 
lowered in the synovium in which disease processes have begun, as 
well as to improve the joint lubrication (so-called visco-supplemen-
tation). Randomized clinical trials report that products with HA used 
in OA of knee joints decreases pain and are better than placebo after 
3 months after injection, however the improvement is minimal [26]. 
Most recommendations, excluding NICE, show limited recommenda-
tions in using HA in OA. Most products require weekly intraarticular 
administration, from 3 to 5 times, in order to observe the benefits of 
reduced symptoms. Adverse effects are rare, but more pronounced 
than after intraarticular GCS.

Not Recommended

• NICE does not recommended the use of glucosamine and chon-
droitin, because it does not regenerate cartilage, however chon-
droitin does have analgetic properties by blocking bradykinin via 
the B2R receptor and prevent the decrease of pain threshold, pre-
venting peripheral sensitization

 
 
 

 
 
 
 
 
 

• NICE does not recommended the use of intraarticular HA, as well 
as athroscopic treatment (lavage or debridement), except in cases 
of mechanical joint blocking by foreign bodies. The presence of 
foreign bodies in the joint, seen on X-ray, is not an indication to 
use the above treatment

• NICE not recommend the use of oral NSAID before using 
non-pharmacological treatment or paracetamol and topical 
NSAIDs

Surgical Methods
 Alloplasty should be used before long-term disability of the joint 
occurs, and decrease in quality of life as a result of this. If joint block-
ing due to a foreign body is excluded, corrective osteotomy, synovec-
tomy, debridement, joint lavage and arthroscopy should not be per-
formed.

 Joint blocking which is not caused by a foreign body should be 
treated using other methods listed in NICE, according to chronologi-
cal order.

New therapy in OA
 Experimental therapy based on inhibiting the production of cyto-
kines and metaloproteinases which damage cartilage, and administra-
tion of growth factors, which inhibit protease activity are considered, 
as well as gene therapy.

 Sprifermin (recombinant human Fibroblast Growth Factor [FGF]) 
in phase I of clinical studies has achieved reduced pain and reduced 
loss of cartilage [27].

 Tanezumab - a monoclonal antibody against β-Nerve Growth Fac-
tor (NGF- β) reduces chronic pain in OA of the hip and knee joints 
[28]. It was observed that in OA, there is a decreased concentrations 
of morphogenic bone protein 7 (BMP-7). Intraarticular injection of 
this protein or OP-1 (osteogenic protein 1) reduces OA in animal stud-
ies, and is currently in phase I of clinical studies in human [29]. In 
addition, studies using the regulation of cytokine and metaloprotein-
ase production, which participate in cartilage breakdown is currently 
under way, as well as gene therapy which is based on applying intraar-
ticularly a protein which improves cartilage synthesis. Even though 
proteases weaken cartilage, but more damage is caused by mechani-
cal cause, that is why therapy should be aimed at decreasing joint load 
and returning its correct biomechanics and cartilage rebuilding should 
be a long term plan. Blocking certain enzymes or cytokines that take 
part in joint destruction or stimulation of products that rebuild carti-
lage do not stop disease progression. The most important factor is to 
remove mechanical causes. Cartilage repair is caused by IGF-1 and 
TGF-β, which stimulate biosynthesis of proteoglycans and collagen 
and decrease the number of IL-1 receptors on chondrocytes.

 Administration of autologous platelet rich plasma, which contain 
growth factors such as TGF-β 1, PDGF, VEGF, IGF-1, HGF - which 
provide positive results in the initial period OA [30].

Current Studies on Pharmacological and Regener-
ative Therapies in OA
 Regenerative therapy, including autologous chondrocyte trans-
plant are promising alternatives in treatment because they show 
great potential in cartilage repair [29]. Tissue engineering is the most 

http://doi.org/10.24966/CSMC-8801/100073


Citation: Wisłowska M (2019) Current Management in Osteoarthritis. J Clin Stud Med Case Rep 6: 073.

• Page 6 of 8 •

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal
DOI: 10.24966/CSMC-8801/100073

Volume 6 • Issue 3 • 100073

promising new therapy as damaged cell may be replaced by new cells, 
inhibiting further joint destruction. Tissue engineering includes the 
use of cells, scaffoldings and bioactive factors to increase the regener-
ative properties of tissues, promote migration of cells, transplantation, 
proliferation and differentiation of desired cells. Engineering methods 
of tissue are in the form of cartilage - bone transplants, periosteal 
transplantation, as well as autologous chondrocyte transplantation. 
Chondrocyte transplantation is based on obtaining a sample of healthy 
cartilage, from which chondrocytes are isolated and multiplied. At the 
same time, the cartilage loss is developed. The second stage is based 
on obtaining a sample of periosteum from the anterior surface of the 
tibial bone, which is placed in the area of cartilage loss, and under-
neath it, the chondrocyte sample. The following conditions must be 
met in order to use this method: young age and a small, localized area 
of cartilage loss [31].

 Cell therapy offers long-term effects in cartilage repair and re-
generation, improvement of symptoms and delay in the progression 
of OA. Current cell therapy aims to use not only mature cells, but 
Mesenchymal Stem Cells (MSCs) too. Early results show that thera-
py based on MSCs decreases pain and improves joint function. Res-
toration of healthy cartilage in patients with OA is a challenge for 
researchers and clinicians. Techniques, which cause adult MSCs to 
differentiate into cells in the chondrocyte line and may be used to 
regenerate as well as sustain joint cartilage, instead of chondrocytes. 
These methods use MSCs as progenitor cells to create cartilage im-
plants to repair cartilage or as trophic bioactive factors that stimulate 
endogenous repair in the joint. Directional gene therapy can aid the 
use of MSCs. MSCs may be indirectly administered, intraarticularly 
or as a transplant, which ensures a three-dimentional reconstruction of 
correct mechanical properties. The use of MSCs eliminates the need 
for cartilage biopsy, which helps avoid adverse effects due to poten-
tial damage of the surface of the donor. Extensive microenviromental 
analysis was conducted which favor MSCs chondrogenesis in vitro. 
The culture medium is conditioned using growth factor, including fi-
broblast growth factor with or without transforming growth factor β, 
which increases positive selection of chondro progenitor cells. Dam-
age of tissue in progressive OA may be associated with functional 
changes in MSCs population The ability to proliferate, chondrogenic 
ability and adipogenic ability of MSCs obtain from patients with OA 
are decreased. Direct intraarticular injection is possible in early stages 
of the disease, as damage is localized in the cartilage layer, however 
if the subchondral bone is revealed over large surfaces, scaffolding or 
matrix may be needed to support MSCs. After the administration of 
MSCs, obvious regeneration of the medial meniscus was observed, 
and transplanted cells were discovered in the newly-formed tissue. 
Degeneration of joint cartilage, formation of osteophytes and sub-
chondral bone sclerosis was decreased in healing joints as well. In 
none of the joint, no traces of ligament repair was observed. The pre-
cise of mechanism leading to the settlement of transplanted MSCs is 
not known, however it is certain that these cells secrete many bioac-
tive compounds, which have immunogenic and regenerative proper-
ties. Bioactive factors secreted by MSCs inhibit tissue scaring and 
apoptosis, and stimulate angiogenesis and increase tissue mitosis of 
stem cells and progenitor cells [32].

 Synthetic scaffolding used in the repair of cartilage are produced 
by using α-hydroxypolyesters, eg., polyglycolic acid. Natural scaf-
folding - biomaterials (eg., type I collagen, HA) - provide a more 
natural microenviroment for MSCs compared to synthetic scaffolds 
[32].

 MSCs used as transport carrier of medium for genes seem suscep-
tible for the transduction of different viral vectors, including adeno-
virus, retrovirus, Herpes simplex virus and others. The use of MSCs 
in combination with bioactive substances, natural or synthetic, may 
have a potential clinical significance and most-likely will be import-
ant in the future use of MSCs in cartilage repair [32].

Conclusion
 Despite many recommendation EULAR, OARSI and NICE, it is 
important to stress that the treatment of OA is not effective. The most 
important treatment - education, physical therapy, reduced body mass 
and elimination of mechanical factors causing disease - they are often 
overlooked, and the most popular treatment remains pharmacothera-
py, especially oral NSAIDs. Long term use of oral NSAIDs, especial-
ly in the elderly population, results in frequent bleeding from the GI 
tract, which are often fatal.

References

1. Altman R, Asch E, Bloch D, Bole G, Borenstein D, et al. (1986) Develop-
ment of criteria for the classification and reporting of osteoarthritis. Arthri-
tis Rheum 29: 1039-1049.

2. Kuettner KE, Goldberg VM (1995) Osteoarthritis- Disorders: Trauma. 
9:273-277.

3. Hunter DJ, Schofield D, Callander E (2014) The individual and socioeco-
nomic impact of osteoarthritis. Nat Rev Rheumatol 10: 437-441.

4. Sellam J, Berenbaum F (2013) Is osteoarthritis a metabolic disease. Joint 
Bone Spine 80: 568-573.

5. Bellamy N, Buchanan WW, Goldsmith CH, Campbell J, Stitt LW (1988) 
Validation study of WOMAC: a health status instrument for measuring 
clinically important patient relevant outcomes to antirheumatic drug thera-
py in patients with osteoarthritis of the hip or knee. J Rheumatol 15:1833-
1840.

6. Lequesne MG, Mery C, Samson M (1987) Indexes of severity for osteo-
arthritis of the hip and knee. Validation -value in comparison with other 
assessment tests. Scand J Rheumatol Suppl 65: 85-89.

7. Jordan KM, Arden NK, Doherty M, Bannwarth B, Bijlsma JW, et al. 
(2003) EULAR Recommendations 2003: An evidence based approach to 
the management of the knee osteoarthritis: Report of a Task Force of the 
Standing Committee for International Clinical Studies Including Thera-
peutic Trials (ESCISIT). Ann Rheum Dis 62: 1145-1155.

8. Zhang W, Doherty M, Arden N, Bannwarth B, Bijlsma J, et al. (2005) 
EULAR evidence based recommendations for the management of hip 
osteoarthritis: report of a task force of the EULAR Standing Committee 
for International Clinical Studies Including Therapeutics (ESCISIT). Ann 
Rheum Dis 64: 669-681.

9. Zhang W, Doherty M, Leeb BF, Alekseeva L, Arden NK, et al. (2007) 
EULAR evidence based recommendations for the management of hand 
osteoarthritis: report of a Task Force of the EULAR Standing Committee 
for International Clinical Studies Including Therapeutics (ESCISIT). Ann 
Rheum Dis 66: 377-388.

10. Kloppenburg M, Kroon FP, Blanco FJ, Doherty M, Dziedzic KS, et 
al.(2019) 2018 recommendations for the management of hand osteoarthri-
tis. Ann Rheum Dis 78: 16-24.

11. Fernandes L, Hagen KB, Bijlsma JW, Andreassen O, Christensen P, et al. 
(2013) EULAR recommendations for the non-pharmacological core man-
agement of hip and knee osteoarthritis. Ann Rheum Dis 72: 1125-1135.

http://doi.org/10.24966/CSMC-8801/100073
https://www.ncbi.nlm.nih.gov/pubmed/3741515
https://www.ncbi.nlm.nih.gov/pubmed/3741515
https://www.ncbi.nlm.nih.gov/pubmed/3741515
https://www.ncbi.nlm.nih.gov/pubmed/24662640
https://www.ncbi.nlm.nih.gov/pubmed/24662640
https://www.ncbi.nlm.nih.gov/pubmed/24176735
https://www.ncbi.nlm.nih.gov/pubmed/24176735
https://www.ncbi.nlm.nih.gov/pubmed/3068365
https://www.ncbi.nlm.nih.gov/pubmed/3068365
https://www.ncbi.nlm.nih.gov/pubmed/3068365
https://www.ncbi.nlm.nih.gov/pubmed/3068365
https://www.ncbi.nlm.nih.gov/pubmed/3068365
https://www.ncbi.nlm.nih.gov/pubmed/3479839
https://www.ncbi.nlm.nih.gov/pubmed/3479839
https://www.ncbi.nlm.nih.gov/pubmed/3479839
https://www.ncbi.nlm.nih.gov/pubmed/14644851
https://www.ncbi.nlm.nih.gov/pubmed/14644851
https://www.ncbi.nlm.nih.gov/pubmed/14644851
https://www.ncbi.nlm.nih.gov/pubmed/14644851
https://www.ncbi.nlm.nih.gov/pubmed/14644851
https://www.ncbi.nlm.nih.gov/pubmed/15471891
https://www.ncbi.nlm.nih.gov/pubmed/15471891
https://www.ncbi.nlm.nih.gov/pubmed/15471891
https://www.ncbi.nlm.nih.gov/pubmed/15471891
https://www.ncbi.nlm.nih.gov/pubmed/15471891
https://www.ncbi.nlm.nih.gov/pubmed/17046965
https://www.ncbi.nlm.nih.gov/pubmed/17046965
https://www.ncbi.nlm.nih.gov/pubmed/17046965
https://www.ncbi.nlm.nih.gov/pubmed/17046965
https://www.ncbi.nlm.nih.gov/pubmed/17046965
https://www.ncbi.nlm.nih.gov/pubmed/30154087
https://www.ncbi.nlm.nih.gov/pubmed/30154087
https://www.ncbi.nlm.nih.gov/pubmed/30154087
https://www.ncbi.nlm.nih.gov/pubmed/23595142
https://www.ncbi.nlm.nih.gov/pubmed/23595142
https://www.ncbi.nlm.nih.gov/pubmed/23595142


Citation: Wisłowska M (2019) Current Management in Osteoarthritis. J Clin Stud Med Case Rep 6: 073.

• Page 7 of 8 •

J Clin Stud Med Case Rep ISSN: 2378-8801, Open Access Journal
DOI: 10.24966/CSMC-8801/100073

Volume 6 • Issue 3 • 100073

12. Hochberg MC, Altman RD, April KT, Benkhalti M, Guyatt G, et al. (2012) 
American College of Rheumatology 2012 recommendations for the use 
of nonpharmacologic and pharmacologic therapies in osteoarthritis of the 
hand, hip and knee. Arthritis Care Res 64: 465-474.

13. McAlindon TE, Bannuru RR, Sullivan MC, Arden NK, Berenbaum F, et 
al. (2014) OARSI guidelines for the non-surgical management of knee os-
teoarthritis. Osteoarthritis Cartilage 22: 363-388.

14. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, et al. (2007) 
OARSI recommendations for the management of hip and knee osteoarthri-
tis, part I: critical appraisal of existing treatment guidelines and systematic 
review of current research evidence. Osteoarthritis Cartilage 15: 981-1000.

15. Zhang W, Moskowitz RW, Nuki G, Abramson S, Altman RD, et al. (2008) 
OARSI recommendations for the management of hip and knee osteoarthri-
tis, part II: OARSI evidence-based, expert consensus guidelines. Osteoar-
thritis Cartilage 16: 137-162.

16. Zhang W, Nuki G, Moskowitz RW, Abramson S, Altman RD, et al. (2010) 
OARSI recommendations for the management of hip and knee osteoarthri-
tis, part III: changes in evidence following systematic cumulative update 
of research published through January 2009. Osteoarthritis Cartilage 18: 
476-499.

17. National Clinical Guideline Centre (2014) Osteoarthritis care: Manage-
ment in adults. NICE, UK.

18. Samborski W, Filipiak KJ, Kaczmarczyk J, Tykarski A (2016) Nonstero-
idal anti-inflammatory drugs and cardiovascular and gastroenterological 
complications - Selection algorithm. Heart and Vascular Diseases 13: 257-
264.

19. van Walsem A, Pandhi S, Nixon RM, Guyot P, Karabis A, et al. Rela-
tive benefis-risk comparing diclofenac to other traditional non-steroidal 
anti-inflammatory drugs and cyclooxygnase-2 inhibitors in patients with 
osteoarthritis or rheumatoid aarthritis: A network meta-analysis. Arthritis 
Res Ther 17: 66-95.

20. Castellasague J, Riera-Guardia N, Calingaert B, Varas-Lorenzo C, Four-
rier-Reglat A, et al. (2012) Individual NSAIDs and upper gastrointestinal 
complications. A systemic review and meta-analysis of observational stud-
ies (the SOS Project). Drug Saf 35:1127-1146.

21. Arfè A, Scotti L, Varas-Lorenzo C, Nicotra F, Zambon A, et al. (2016) 
Non-steroid anti-inflammatory drugs and risk of heart failure in four Euro-
pean countries: Nested case-control study. BMJ 354: 4857.

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 

22. Varas-Lorenzo C, Riera-Guardia N, Calingaert B, Castellsague J, Salvo F, 
et al. (2013) Myocardial infarct and individual nonsteroidal anti-inflamma-
tory drugs meta-analysis of observational studies. Pharmacoepidemiology 
Drug Saf 22: 559-570.

23. Rafaniello C, Ferrajolo C, Sullo MG, Sessa M, Sportiello L, et al. (2016) 
Risk of gastrointestinal complications associated to NSAIDs, low-dose 
aspirin and their combinations: Results of a pharmacovigilance reporting 
system. Pharmacol Res 104: 108-114.

24. Wandel S, Juni P, Tendal B, Nuesch E, Villiger PM, et al. (2010) Effects of 
glucosamine, chondroitin, or placebo in patients with osteoarthritis of hip 
or knee: Network meta-analysis. BMJ 341: 4675.

25. Singh JA, Noorbaloocki S, MacDonald R, Maxwell LJ (2015) Chondroitin 
for osteoarthritis. Cochrane Database Syst. PMID: 25629804.

26. Richette P, Chevalier X, Ea HK, Eymard F, Henrotin Y, et al. (2015) Hyal-
uronan for knee osteoarthritis: An updated meta-analysis of trials with low 
risk bias. RMD Open 1: 00071.

27. Lohmander LS, Hellot S, Dreher D, Krantz EF, Kruger DS, et al. (2014) 
Intraarticular Spifermin (Recombinant Human Fibroblast Growth Factor 
18) in Knee Osteoarthritis: A randomized, double-blind, placebo-con-
trolled Trial. Arthritis Rheum 66: 1820-1831.

28. Balanescu AR, Feist E, Wolfram G, Davignon I, Smith MD, et al.(2014) 
Efficacy and safety of tanezumab added on to diclofenac sustained release 
in patients with knee or hip osteoarthritis: a double-blind, placebo con-
trolled, parallel-group, multicentre phase III randomized clinical trial. Ann 
Rheum Dis 73: 1665-1672.

29. Hunter DJ, Pike MC, Jonas BL, Kissin E, Krop J, et al. (2010) Phase 1 
safety and tolerability study of BMP-7 in symptomatic knee osteoarthritis. 
BNC Musculoskeletal Disorders 11: 232.

30. Wang Z, Zhai C, Fei H, Hu J, Cui W et al. (2018) Intraarticular injection 
autologous platelet-rich plasma and bone marrow concentrate in a goat 
osteoarthritis model. J Orthop Res.

31. Hangody L, Füles P (2003) Autologous osteochondral mosaicplasty for 
the treatment of full-thickness defects of weight-bearing joints: Ten years 
of experimental and clinical experience. J Bone Joint Surg Am 85: 25-32.

32.  Noth U, Steinert AF, Tuan RS (2008) Technology Insight: adult mesen-
chymal stem cells for osteoarthritis therapy. Nat Clin Pract Rheumatol 4: 
371-380.

http://doi.org/10.24966/CSMC-8801/100073
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/22563589
https://www.ncbi.nlm.nih.gov/pubmed/24462672
https://www.ncbi.nlm.nih.gov/pubmed/24462672
https://www.ncbi.nlm.nih.gov/pubmed/24462672
https://www.ncbi.nlm.nih.gov/pubmed/17719803
https://www.ncbi.nlm.nih.gov/pubmed/17719803
https://www.ncbi.nlm.nih.gov/pubmed/17719803
https://www.ncbi.nlm.nih.gov/pubmed/17719803
https://www.ncbi.nlm.nih.gov/pubmed/18279766
https://www.ncbi.nlm.nih.gov/pubmed/18279766
https://www.ncbi.nlm.nih.gov/pubmed/18279766
https://www.ncbi.nlm.nih.gov/pubmed/18279766
https://www.ncbi.nlm.nih.gov/pubmed/20170770
https://www.ncbi.nlm.nih.gov/pubmed/20170770
https://www.ncbi.nlm.nih.gov/pubmed/20170770
https://www.ncbi.nlm.nih.gov/pubmed/20170770
https://www.ncbi.nlm.nih.gov/pubmed/20170770
https://www.ncbi.nlm.nih.gov/pubmed/25340227
https://www.ncbi.nlm.nih.gov/pubmed/25340227
https://journals.viamedica.pl/choroby_serca_i_naczyn/article/view/49690
https://journals.viamedica.pl/choroby_serca_i_naczyn/article/view/49690
https://journals.viamedica.pl/choroby_serca_i_naczyn/article/view/49690
https://journals.viamedica.pl/choroby_serca_i_naczyn/article/view/49690
https://www.ncbi.nlm.nih.gov/pubmed/25879879
https://www.ncbi.nlm.nih.gov/pubmed/25879879
https://www.ncbi.nlm.nih.gov/pubmed/25879879
https://www.ncbi.nlm.nih.gov/pubmed/25879879
https://www.ncbi.nlm.nih.gov/pubmed/25879879
https://www.ncbi.nlm.nih.gov/pubmed/23137151
https://www.ncbi.nlm.nih.gov/pubmed/23137151
https://www.ncbi.nlm.nih.gov/pubmed/23137151
https://www.ncbi.nlm.nih.gov/pubmed/23137151
https://www.ncbi.nlm.nih.gov/pubmed/27682515'
https://www.ncbi.nlm.nih.gov/pubmed/27682515'
https://www.ncbi.nlm.nih.gov/pubmed/27682515'
https://www.ncbi.nlm.nih.gov/pubmed/23616423
https://www.ncbi.nlm.nih.gov/pubmed/23616423
https://www.ncbi.nlm.nih.gov/pubmed/23616423
https://www.ncbi.nlm.nih.gov/pubmed/23616423
https://www.ncbi.nlm.nih.gov/pubmed/26739516
https://www.ncbi.nlm.nih.gov/pubmed/26739516
https://www.ncbi.nlm.nih.gov/pubmed/26739516
https://www.ncbi.nlm.nih.gov/pubmed/26739516
https://www.ncbi.nlm.nih.gov/books/NBK79541/
https://www.ncbi.nlm.nih.gov/books/NBK79541/
https://www.ncbi.nlm.nih.gov/books/NBK79541/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4881293/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4881293/
https://www.ncbi.nlm.nih.gov/pubmed/26509069
https://www.ncbi.nlm.nih.gov/pubmed/26509069
https://www.ncbi.nlm.nih.gov/pubmed/26509069
https://www.ncbi.nlm.nih.gov/pubmed/24740822
https://www.ncbi.nlm.nih.gov/pubmed/24740822
https://www.ncbi.nlm.nih.gov/pubmed/24740822
https://www.ncbi.nlm.nih.gov/pubmed/24740822
https://www.ncbi.nlm.nih.gov/pubmed/23852695
https://www.ncbi.nlm.nih.gov/pubmed/23852695
https://www.ncbi.nlm.nih.gov/pubmed/23852695
https://www.ncbi.nlm.nih.gov/pubmed/23852695
https://www.ncbi.nlm.nih.gov/pubmed/23852695
https://www.ncbi.nlm.nih.gov/pubmed/20932341
https://www.ncbi.nlm.nih.gov/pubmed/20932341
https://www.ncbi.nlm.nih.gov/pubmed/20932341
https://www.ncbi.nlm.nih.gov/pubmed/29464749
https://www.ncbi.nlm.nih.gov/pubmed/29464749
https://www.ncbi.nlm.nih.gov/pubmed/29464749
https://www.ncbi.nlm.nih.gov/pubmed/12721342
https://www.ncbi.nlm.nih.gov/pubmed/12721342
https://www.ncbi.nlm.nih.gov/pubmed/12721342
https://www.ncbi.nlm.nih.gov/pubmed/18477997
https://www.ncbi.nlm.nih.gov/pubmed/18477997
https://www.ncbi.nlm.nih.gov/pubmed/18477997


Herald Scholarly Open Access, 2561 Cornelia Rd, #205, Herndon, VA 20171, USA.
Tel: +1 202-499-9679; E-mail: info@heraldsopenaccess.us

http://www.heraldopenaccess.us/

Submit Your Manuscript: http://www.heraldopenaccess.us/Online-Submission.php

Journal of Anesthesia & Clinical Care

Journal of Addiction & Addictive Disorders

Advances in Microbiology Research

Advances in Industrial Biotechnology

Journal of Agronomy & Agricultural Science

Journal of AIDS Clinical Research & STDs

Journal of Alcoholism, Drug Abuse & Substance Dependence

Journal of Allergy Disorders & Therapy

Journal of Alternative, Complementary & Integrative Medicine

Journal of Alzheimer’s & Neurodegenerative Diseases

Journal of Angiology & Vascular Surgery

Journal of Animal Research & Veterinary Science

Archives of Zoological Studies

Archives of Urology

Journal of Atmospheric & Earth-Sciences

Journal of Aquaculture & Fisheries

Journal of Biotech Research & Biochemistry

Journal of Brain & Neuroscience Research

Journal of Cancer Biology & Treatment

Journal of Cardiology: Study & Research 

Journal of Cell Biology & Cell Metabolism

Journal of Clinical Dermatology & Therapy

Journal of Clinical Immunology & Immunotherapy

Journal of Clinical Studies & Medical Case Reports

Journal of Community Medicine & Public Health Care

Current Trends: Medical & Biological Engineering

Journal of Cytology & Tissue Biology

Journal of Dentistry: Oral Health & Cosmesis

Journal of Diabetes & Metabolic Disorders

Journal of Dairy Research & Technology

Journal of Emergency Medicine Trauma & Surgical Care

Journal of Environmental Science: Current Research

Journal of Food Science & Nutrition

Journal of Forensic, Legal & Investigative Sciences

Journal of Gastroenterology & Hepatology Research

Journal of Gerontology & Geriatric Medicine 
 
 
 
 
 
 
 
 
 

 
 
 
 
 
 
 
 
 
 
 
 

Journal of Genetics & Genomic Sciences

Journal of Hematology, Blood Transfusion & Disorders

Journal of Human Endocrinology

Journal of Hospice & Palliative Medical Care

Journal of Internal Medicine & Primary Healthcare

Journal of Infectious & Non Infectious Diseases

Journal of Light & Laser: Current Trends

Journal of Modern Chemical Sciences

Journal of Medicine: Study & Research

Journal of Nanotechnology: Nanomedicine & Nanobiotechnology

Journal of Neonatology & Clinical Pediatrics

Journal of Nephrology & Renal Therapy

Journal of Non Invasive Vascular Investigation

Journal of Nuclear Medicine, Radiology & Radiation Therapy

Journal of Obesity & Weight Loss

Journal of Orthopedic Research & Physiotherapy

Journal of Otolaryngology, Head & Neck Surgery

Journal of Protein Research & Bioinformatics

Journal of Pathology Clinical & Medical Research

Journal of Pharmacology, Pharmaceutics & Pharmacovigilance

Journal of Physical Medicine, Rehabilitation & Disabilities

Journal of Plant Science: Current Research

Journal of Psychiatry, Depression & Anxiety 

Journal of Pulmonary Medicine & Respiratory Research

Journal of Practical & Professional Nursing

Journal of Reproductive Medicine, Gynaecology & Obstetrics

Journal of Stem Cells Research, Development & Therapy

Journal of Surgery: Current Trends & Innovations

Journal of Toxicology: Current Research

Journal of Translational Science and Research

Trends in Anatomy & Physiology

Journal of Vaccines Research & Vaccination

Journal of Virology & Antivirals

Archives of Surgery and Surgical Education 
 
Sports Medicine and Injury Care Journal

International Journal of Case Reports and Therapeutic Studies

Journal of Ecology Research and Conservation Biology
 

http://www.heraldopenaccess.us/journals/Anesthesia-&-Clinical-care/
http://www.heraldopenaccess.us/journals/Addiction-&-Addictive-Disorders/
http://www.heraldopenaccess.us/journals/Advances-in-Microbiology-Research/
http://www.heraldopenaccess.us/journals/Advances-in-Industrial-Biotechnology/
http://www.heraldopenaccess.us/journals/Agronomy-and-Agricultural-Science/
http://www.heraldopenaccess.us/journals/AIDS-Clinical-Research-&-STDs/
http://www.heraldopenaccess.us/journals/Alcoholism-Drug-Abuse-&-Substance-Dependance/
http://www.heraldopenaccess.us/journals/Allergy-Disorders-&-Therapy/
http://www.heraldopenaccess.us/journals/Alternative-Complementary-&-Integrative-Medicine/
http://www.heraldopenaccess.us/journals/Alzheimers-&-Neurodegenerative-Diseases/
http://www.heraldopenaccess.us/journals/Angiology-&-Vascular-Surgery/
http://www.heraldopenaccess.us/journals/Animal-Research-and-Veterinary-Science/
http://www.heraldopenaccess.us/journals/Archives-of-Zoological-Studies/
http://www.heraldopenaccess.us/journals/Archives-of-Urology/
http://www.heraldopenaccess.us/journals/Atmospheric-&-Earth-Sciences/
http://www.heraldopenaccess.us/journals/Aquaculture-&-Fisheries/
http://www.heraldopenaccess.us/journals/Biotech-Research-&-Biochemistry/
http://www.heraldopenaccess.us/journals/Brain-&-Neuroscience-Research/
http://www.heraldopenaccess.us/journals/Cancer-Biology-&-Treatment/
http://www.heraldopenaccess.us/journals/Cardiology-Study-&-Research/
http://www.heraldopenaccess.us/journals/Cell-Biology-&-Cell-Metabolism/
http://www.heraldopenaccess.us/journals/Clinical-Dermatology-&-Therapy/
http://www.heraldopenaccess.us/journals/Clinical-Immunology-&-Immunotherapy/
http://www.heraldopenaccess.us/journals/Clinical-Studies-&-Medical-Case-Reports/
http://www.heraldopenaccess.us/journals/Community-Medicine-&-Public-Health-Care/
http://www.heraldopenaccess.us/journals/Current-Trends-Medical-&-Biological-Engineering/
http://www.heraldopenaccess.us/journals/Cytology-&-Tissue-Biology/
http://www.heraldopenaccess.us/journals/Dentistry-Oral-Health-&-cosmesis/
http://www.heraldopenaccess.us/journals/Diabetes-&-Metabolic-Disorders
http://www.heraldopenaccess.us/journals/Dairy-Research-&-Technology/
http://www.heraldopenaccess.us/journals/Emergency-Medicine-Trauma-&-Surgical-Care/
http://www.heraldopenaccess.us/journals/Environmental-Science-Current-Research/
http://www.heraldopenaccess.us/journals/Food-Science-&-Nutrition/
http://www.heraldopenaccess.us/journals/Forensic-Legal-&-Investigative-Sciences/
http://www.heraldopenaccess.us/journals/Gastroenterology-&-Hepatology-Research/
http://www.heraldopenaccess.us/journals/Gerontology-&-Geriatric-Medicine/
http://www.heraldopenaccess.us/journals/Genetics-&-Genomic-Sciences/
http://www.heraldopenaccess.us/journals/Hematology-Blood-Transfusion-&-Disorders/
http://www.heraldopenaccess.us/journals/Human-Endocrinology/
http://www.heraldopenaccess.us/journals/Hospice-&-Palliative-Medical-Care/
http://www.heraldopenaccess.us/journals/Internal-Medicine-&-Primary-Healthcare/
http://www.heraldopenaccess.us/journals/Infectious-&-Non-Infectious-Diseases/
http://www.heraldopenaccess.us/journals/Light-&-Laser-Current-Trends/
http://www.heraldopenaccess.us/journals/Modern-Chemical-Sciences/
http://www.heraldopenaccess.us/journals/Medicine-Study-&-Research/
http://www.heraldopenaccess.us/journals/Nanotechnology-Nanomedicine-&-Nanobiotechnology/
http://www.heraldopenaccess.us/journals/Neonatology-&-Clinical-Pediatrics/
http://www.heraldopenaccess.us/journals/Nephrology-&-Renal-Therapy/
http://www.heraldopenaccess.us/journals/Non-Invasive-Vascular-Investigation/
http://www.heraldopenaccess.us/journals/Nuclear-Medicine-Radiology-&-Radiation-Therapy/
http://www.heraldopenaccess.us/journals/Obesity-&-Weight-Loss/
http://www.heraldopenaccess.us/journals/Orthopedic-Research-&-Physiotherapy/
http://www.heraldopenaccess.us/journals/Otolaryngology-Head-&-Neck-Surgery/
http://www.heraldopenaccess.us/journals/Protein-Research-and-Bioinformatics/
http://www.heraldopenaccess.us/journals/Pathology-Clinical-&-Medical-Research/
http://www.heraldopenaccess.us/journals/Pharmacology-Pharmaceutics-and-Pharmacovigilance/
http://www.heraldopenaccess.us/journals/Physical-Medicine-Rehabilitation-&-Disabilities/
http://www.heraldopenaccess.us/journals/Plant-Science-Current-Research/
http://www.heraldopenaccess.us/journals/Pulmonary-Medicine-&-Respiratory-Research/
http://www.heraldopenaccess.us/journals/Practical-&-Professional-Nursing/
http://www.heraldopenaccess.us/journals/Reproductive-Medicine-Gynaecology-&-Obstetrics/
http://www.heraldopenaccess.us/journals/Stem-Cells-Research-Development-&-Therapy/
http://www.heraldopenaccess.us/journals/Surgery-Current-Trends-&-Innovations/
http://www.heraldopenaccess.us/journals/Toxicology-Current-Research/
http://www.heraldopenaccess.us/journals/Translational-Science-and-Research
http://www.heraldopenaccess.us/journals/Trends-In-Anatomy-And-Physiology/
http://www.heraldopenaccess.us/journals/Vaccines-Research-&-Vaccination/
http://www.heraldopenaccess.us/journals/Virology-&-Antivirals/
http://www.heraldopenaccess.us/journals/Archives-of-Surgery-and-Surgical-Education/
http://www.heraldopenaccess.us/journals/Sports-Medicine-and-Injury-Care-Journal/
http://www.heraldopenaccess.us/journals/International-Journal-of-Case-Reports-and-Therapeutic-Studies/
http://www.heraldopenaccess.us/journals/Journal-of-Ecology-Research-and-Conservation-Biology/

