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Abstract
Osteoarthritis, the most common joint disease experienced by many older adults and one that is increasing as societies age re-

mains largely incurable and highly disabling. As such, and in light of the failure of most palliative pharmacologic strategies to date to 
reverse or mitigate this painful condition, it appears all avenues of potential progress added to those already being explored may yet 
prove fruitful. Based on emerging and quite promising data outlining a possible link between aspects of osteoarthritis joint damage 
and vitamin K serum deficits, this mini-review elected to examine the most current data in regard to whether: 1) Vitamin K, an im-
portant dietary compound is being shown to be a potentially valuable health determinant whose presence might influence the onset 
and progression of osteoarthritis through direct as well as indirect pathways, and 2) any evidence pointing to its possible supple-
mentation as being desirable in this regard if indicated. Based on the bulk of available data housed in PUBMED as of June 25, 2022, 
it is concluded that a mediating or moderating role for vitamin K in the realm of osteoarthritis cannot be ignored. Future efforts to 
advance this line of inquiry from multiple perspectives may hence prove highly fruitful in efforts to prevent or reduce osteoarthritis 
disability and its immense personal and socioeconomic costs.
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Introduction
As documented for more than a century, osteoarthritis, a 

widespread commonly progressively destructive disease of one 
or more freely moving joints such as the knee continues to be 
identified as one of the most disabling and serious health care 
problems facing many older adults, as well as health policy makers, 
geriatricians, and public health care organizations working on 
behalf of fostering the wellbeing of the aging population. Moreover, 
the condition, found to involve multiple tissues including the 
cartilage, bone, muscle and joint ligaments that frequently spreads 
from one affected joint to involve others is a leading cause of 
immense increases in years lived with disability, chronic pain, 

loss of independence, income, physical function, and reduced life 
quality. Not infrequently associated with premature mortality, 
particularly among older adults with intractable pain, as well as 
one or more chronic health conditions [1,2], very little progress 
in preventing this cycle of events has emerged over time. At the 
same time, despite years of study, many pharmacologic approaches 
remain risky for many older adults, especially in the realm of 
cardiovascular disease, and may not only fail to prevent cartilage 
damage either directly or indirectly but to provoke this.

In recent reports however, rather than ignoring factors other 
than joint biomechanics believed to provoke osteoarthritis 
damage, a focus on osteoarthritis from a nutritional standpoint 
appears to be one that might impact joint health positively and 
help in mitigating or ameliorating osteoarthritis and/or its severity 
and rate of progression [3]. In this regard, while quite a number 
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have focused on vitamin D and C which appears promising, more 
recently, several have begun to note and examine a possible role 
for the fat-soluble vitamin known as vitamin K or its deficiency 
in mediating some aspect of joint health, such as growth plate 
calcification and the mineralization of key joint tissues [3].

More specifically, Loeser., et al. [4] have observed there to be 
credible evidence of one or more vitamin K variants in the context 
of the pathogenesis of some forms of osteoarthritis including a 
possible protective role.

Review aims
Since osteoarthritis remains the most common form of arthritis 

and is a disease that affects many older adults highly negatively, 
this report elected to examine the current 2021-2022 findings and 
reports in this respect. As such, it attempted to build on the work 
of Loeser., et al. [4] and to thereby validate their conclusions. As 
such, the review specifically examined whether a case can be made 
for considering vitamin K supplementation as far as ameliorating 
or preventing excess joint destruction in susceptible older adults 
and others.

Methods
To obtain the desired data to fulfill the study aims, an exten-

sive scan of available documents housed in the PUBMED data base 
and published in English over the time periods June 1, 2021-June 
25, 2022, using the key terms Vitamin K and Osteoarthritis/Carti-
lage was implemented. After scanning the available article listings 
those that addressed some aspect of the current topic of interest 
were specifically scrutinized in more depth, and if relevant were 
selected to be included in this current overview. Those not written 
in English or those that were not full-length reports were excluded. 
As well, references cited to date and published before 2021 that 
revealed tangible support for puersuing this relatively uncharted 
realm were explored.

In compiling this report, and in light of the limited numbers 
of pertinent reports, regardless of years included, and their large 
focus on preclinical rather than clinical studies, a narrative rather 
than any systematic approach was adopted to highlight some key 
findings and their possible research and clinical implications, re-
gardless of research approach.

Rationale
Vitamin K, a fat-soluble vitamin found essential for activation of 

vitamin K dependent -proteins known to be implicated in bone and 

cartilage physiology and structure, and that serves other functions 
such as blood coagulation [5] was examined as it can be concluded 
that this important dietary factor appears to have some substantive 
bearing on feature of osteoarthritis pathology and its emergence, 
such as bone and cartilage structural changes [6,7]. Consistent 
with the observation that a fair proportion of older adults suffer-
ing from osteoarthritis may indeed have a deficiency in this regard 
[5,8], it was felt that an updated examination of the prevailing evi-
dence base would prove both insightful and of possible high value.

 
Results
General observations

As of June 22, 2022, the PUBMED database shows 7 related ar-
ticles have been published since June 2021. Sixty-two have been 
published since 1963 with most being published in the last five 
years. Of these, only 4 were classified as being clinical studies, with 
50 percent focused on the hand. Past studies indicate a subclini-
cal presence of vitamin K that appears to be associated with an in-
creased risk of radiographic knee osteoarthritis as well as cartilage 
lesions in a group of adults with knee osteoarthritis average age 
62 years [8]. As well, Oka., et al. [9] concluded that a low dietary 
intake of vitamin K can increase the risk for knee osteoarthritis. 
An additional literature review by Thomas., et al. [10] further sup-
ports a role for micronutrients such as vitamin K in discussions 
concerning osteoarthritis in light of its bone/cartilage mineraliza-
tion attributes, as well as its apparent role in calcium binding in 
the extracellular matrix, plus a probable mediating role in fostering 
chronic inflammatory processes, among others, found in cases suf-
fering from osteoarthritis [11-13]. Chin., et al. [14] similarly con-
clude that while more study is needed, ensuring vitamin K intake 
levels are optimal may prove beneficial in mitigating or preventing 
the severity of the osteoarthritis pathogenic cycle. This idea is fur-
ther supported by findings of a low vitamin K level among cases 
with radiographic progression of early knee osteoarthritis [5]. 
Moreover, an association between depression, often accompanying 
osteoarthritis and deficient vitamin K that has not been studied is a 
possible pathway of influence that cannot be ruled out [15].

 In this regard, Shea., et al. [16] found community-dwelling men 
and women with very low plasma vitamin K levels were indeed 
more likely than not to demonstrate progressive cartilage along 
with meniscus tissue damage. Other data showed older adults with 
a limited presence of vitamin K to exhibit a lower degree of hand 
strength, calf muscle circumference, and poorer functional perfor-
mance among women, findings not unlike those observed in some 
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cases of advanced osteoarthritis [17]. By contrast it appears that in 
cases of sarcopenia, common among older adults, including those 
with osteoarthritis, high plasma vitamin K levels tend to have bet-
ter muscle strength, physical ability, and muscle mass than those 
with deficits [6].

At the same time, vitamin K biological effects on cartilage and 
bone are not only fairly well correlated with the presence of vari-
ous degrees of osteoarthritis pathology [18] but may have a signifi-
cant bearing on related inflammatory reactions and joint sinovitis 
[1,19,20], as well as cartilage and bone turnover [21,22], cartilage 
mineralization and chondrocyte survival [4]. Its role in the forma-
tion of GLA rich protein may not only contribute to bone homeosta-
sis but may help to delay the progression of osteoarthritis [23]. As 
well. Its observable impact of vitamin K on muscle mass, strength, 
physical capacity, as well as bone metabolism and cartilage hyper-
trophy and degradation processes [4] may indeed explain how a 
deficient vitamin K level may well increase hand and knee osteoar-
thritis prevalence [24,25], as well as those osteoarthritis features 
associated with subchondral bone health [22].

Additional observations
As described above, vitamin K is increasingly being found to in-

fluence joint health through its influence on the development and 
metabolism of vital bone and cartilage proteins, as well as its im-
pact on cartilage calcification and mineralization processes Impli-
cated in the carboxylation of vital matrix GLA protein (MGP) plus 
GLA rich protein (GLP) residues as well as possible cartilage cell 
signaling [6,26,27], and bone structural features [28].

Moreover, although partially unsupported by Zhao., et al. [29], 
den Hollander., et al. [30] as well as Stock and Schett [31] affirm 
that at least six vitamin K dependent proteins are implicated in 
the processes associated with skeletal biology and disease includ-
ing calcification and bone and cartilage turnover. At the same time, 
Chin., et al. [32] conclude that ‘good’ vitamin K status, is positively 
associated with more favorable joint structural and functional in-
dices than not, as well as being negatively associated with the inci-
dence of osteoarthritis. By contrast, vitamin K inhibitors and their 
usage are quite strongly associated with the occurrence of osteoar-
thritis and the need for knee or hip joint replacement surgery and 
may explain the high rates of osteoarthritis among cases suffering 
from cardiovascular disease [33]. Indeed, this reported observa-
tion of a parallel association between vitamin K antagonist supple-

mentation and osteoarthritis can possibly explain many cases of 
related alterations in bone and cartilage tissue matrix constituents 
found in osteoarthritis.

Conversely, although a role for vitamin K supplementation in 
the osteoarthritis disease cycle is largely speculative at best at this 
point, Liao., et al. [34] who studied 259 participants with symp-
tomatic knee osteoarthritis for 2 years (n = 212) found higher vita-
min K intakes were significantly associated with greater decreases 
in disease severity and dysfunction scores over 24 months. The 
subgroup analyses showed that those patients with severe baseline 
pain, who had higher vitamin K intakes tended to improve more 
favorably in terms of disability and less evidence of cartilage dam-
age overall.

Okuyun., et al. [35,36] further note that Upper Zone of Growth 
Plate and Cartilage Matrix Associated, a member of the vitamin K-
dependent protein family, is involved in inflammation, cardiovas-
cular diseases, cancer, as well as appearing to impact osteoarthritis 
symptoms and severity, thus supporting the relevance of osteoar-
thritis-vitamin K linkages discussed by Loeser., et al. [4].

As per Loeser., et al. [4] and Capozzi., et al. [37], although more 
study is required, past as well as available current evidence im-
plies vitamin K deficits or a decrease in vitamin K availability or 
its derivatives such as vitamin K2 can possibly be hypothesized to 
impact cartilage as well as bone biology, physiology and structure 
adversely and in parallel with common features of osteoarthritis 
pathology.

Discussion and Conclusions
As outlined in multiple current reports, osteoarthritis, the most 

common disabling joint disease, and one projected to prevail with-
out any remission in vast numbers of older adults in the near fu-
ture, especially those with co-existing health conditions, such as 
heart disease, remains largely incurable. Moreover, current phar-
macologic approaches designed to mitigate osteoarthritis pain and 
disability, as well as cardiac disease outcomes such as blood clots 
are now found to be quite risky as far as their long term usage goes, 
especially with regard to joint degenerative processes [2]. At the 
same time, while nutrients in their own right such as vitamin C 
hold promise, only studied very sparsely when compared to other 
osteoarthritis pathogenic factors, is a possible highly relevant role 
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for vitamin K in mediating or moderating joint health, as well as 
coagulation processes. Analogous evidence also speaks to possible 
benefits of sufficient vitamin K levels in mediating muscle activity 
and structure, pain, and depression.

Consequently, as eloquently outlined by Loeser., et al. [4] we 
would tend to strongly agree with the conclusions of this group as 
regards the value of more research in this realm that might offer 
promise. In particular, ongoing efforts in this regard may help to 
identify those at risk for osteoarthritis damage other than age or 
biomechanics per se. At the same, we would argue that those adults 
on vitamin K antagonist medications may need special assistance 
in this regard to avert excess joint damage and should be specifi-
cally targeted sooner rather than later. As well, those with certain 
genetic traits known to impact one or more vitamin K cartilage and 
bone pathways of influence adversely, as well as those subject to 
poor diets, along with those who have gastric disorders may need 
careful attention.

Indeed, while not all encompassing, and based on a qualitative 
rather than a quantitative overview, even if negative studies are not 
published, the bulk of the current available data consistently high-
light the immense potential of efforts to further explore vitamin K 
and its probable multiple links to osteoarthritis protection as well 
as its pathologic states, including its metabolic and cellular influ-
ences.

As such, its protective role in particular, must surely warrant 
more intense investigation in a health realm basically unchanged 
other than the observation of a greater number of disabling years 
being experienced by many in the aging osteoarthritis population 
than in prior times [2] despite over 100 years of related research 
to counter this. As well, recent emerging research points to a highly 
probable detrimental impact of some currently accepted standard 
pharmacologic practices in efforts to minimize osteoarthritis in-
flammatory processes, rather than any curative effect [2]. 

In essence, and until more exacting and comprehensive well-de-
signed prospective studies emerge, it is apparent, no time should 
be lost in the realm of clinical efforts to ensure aging adults in gen-
eral, as well as those with osteoarthritis do not experience excess 
suffering, but have the means to safely maintain optimal vitamin 
K levels, where desirable. A role for vitamin K, long shown to have 
analgesic properties as well as joint building and possible clinically 

relevant muscle building properties should also be examined fur-
ther in this regard in our view [38].

In the meantime, and based on the findings of this 2022 midyear 
review and analysis, we conclude a role for vitamin K in elucidat-
ing both the underlying causes of some forms of osteoarthritis, for 
example the etiology of unilateral versus some forms of bilateral 
or general osteoarthritis presentations, specific vitamin K vari-
ant influences in osteoarthritis pathology and recovery, including 
cognitive and muscular influences, as well as its implications for 
cartilage maintenance and regeneration which cannot be ruled out. 

It is also our view that until more definitive research is forth-
coming, more careful consideration of the probable role of vitamin 
K in joint structural physiology and maintenance may well help to 
reduce both the prevalence, the spread, and the severity of painful 
disabling osteoarthritis in a fair proportion of at-risk older adults 
and others, particularly among those older adults with cardiovas-
cular health conditions who may require anti-coagulants to block 
vitamin K coagulation processes. 

Moreover, even if not considered by some to be relevant in ef-
forts to address osteoarthritis extent, vitamin K play yet play a vital 
role in fostering optimal joint health with less pain and future risk 
of subsequent spread to other joints, especially among those who 
are unable to take pharmacologic medications and who are mal-
nourished and have chronic cardiovascular health challenges.

In this regard, we believe and recommended along with mul-
tiple other researchers, future carefully construed clinical research 
studies in this realm and anticipate these will not only prove re-
vealing, but highly fruitful in multiple spheres.
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