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Introduction
Osteoarthritis (OA) is a degenerative joint disease character-
ized by joint pain and dysfunction that culminates in progres-
sive articular cartilage loss.1 No curative treatment exists for 
OA; therefore, the goals for treating OA of the knee are largely 
palliative and include approaches to relieve pain, slow progres-
sion, improve joint biomechanics, increase muscle strength and 
conditioning, delay total knee arthroplasty (TKA), and preserve 
functional independence, mobility, and quality of life.2 Current 
treatments to alleviate pain and improve daily functioning and 
disability for patients with OA include physical therapy, weight 
loss, lifestyle changes, pharmacologic therapies, steroid injec-
tions, intra-articular hyaluronic acid (IAHA [also referred to as 
viscosupplementation]) injections, and surgery.3,4

Viscosupplementation with hyaluronic acid (HA) for OA 
treatment was approved by the US Food and Drug 
Administration (FDA) as a class III device for the treatment of 

knee pain associated with OA in 1997.5,6 Endogenous HA, 
also referred to as hyaluronate or hyaluronan, is a high-molec-
ular-weight (HMW) biopolymer that is produced by type B 
synoviocytes and synovial fibroblasts within the joint. The vis-
coelastic (rheological) properties of HA impart the ability of 
normal synovial fluid to act as a boundary lubricant and shock 
absorber to protect cartilage in the joint and permit near fric-
tionless motion in the healthy state.7 These properties of HA 
are essentially determined by 2 parameters: molecular weight 
(the average length of the HA polymer chains) and concentra-
tion in the fluid.8 Patients with knee OA generally display a 
reduction in both parameters in the synovial fluid of the 
affected joint, and this loss in viscoelastic synovial fluid func-
tion is believed to represent a primary driver in the OA disease 
process.8 Accordingly, the premise of viscosupplementation 
(the supplementation of synovial fluid with exogenous HA to 
improve the viscoelastic function of the synovial fluid) is to 
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provide HMW-HA at a concentration that is sufficient to gen-
erate a therapeutic effect. Since its initial approval in 1997, 
various HA formulations have been approved in the US mar-
ket, including those that were avian and bacteriologically 
derived and those that were cross-linked.9 The safety of IAHA 
is well established,10 and several meta-analyses of the clinical 
effectiveness of IAHA have been published.11-19

Despite the preponderance of evidence for safety and efficacy, 
clinical practice guidelines are evolving away from recommenda-
tions for IAHA20-22 in a manner that appears to be unfounded 
on current evidence. This evolution away from HA without clear 
alternative therapies has begun to limit patient access to IAHA, 
which may have significant economic impacts downstream. 
Many economic evaluations of IAHA for the treatment of knee 
pain in OA have been conducted, but not systematically sum-
marized. The aim of this study was to systematically review eco-
nomic evidence regarding the impact of IAHA as a treatment of 
pain associated with knee OA in the United States.

Methods
Data sources and selection

A flow chart of Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) is presented in Figure 
1. A literature review was performed in PubMed (including 
MEDLINE and MEDLINE In-Process), Embase, the 
Cochrane Database of Systematic Reviews, and the National 
Health Service Economic Evaluation Database (NHSEED). 
The database searches were limited to English language human 
studies published from January 2000 to October 2020. The 
review was limited to January 2000, as this date represents the 
timepoint shortly after IAHA was FDA-approved. The search 
terms included combinations of MeSH (Medical Subject 
Headings) terms and free text (Table 1).

The titles and abstracts (level 1) and full-text articles (level 
2) were screened by 2 researchers using predetermined inclu-
sion and exclusion criteria. Included studies were limited to 
those providing information on economic evaluations (ie, cost-
effectiveness, cost utility, cost minimization, or other compara-
tive economic analysis, and studies related to cost drivers or 
cost implications for IAHA in adults in the United States). 
Publications fulfilling the exclusion criteria (ie, those that did 
not report economic results or outcomes, were not conducted 
in the United States, were nonsystematic review or opinion 
articles, and did not report results or outcomes [eg, study design 
only]) were excluded. Bibliographies of review articles and 
included papers were reviewed to identify any additional eco-
nomic publications. Relevant data (eg, study design, patient 
population, interventions, costs, and efficacy results) were 
extracted into a table from the selected full-text articles.

Results
The literature search identified 215 unique abstracts; of these, 
47 were selected for full-text review and 21 studies met the 

selection criteria and were extracted (Figure 1). The included 
economic evaluations comprise 13 retrospective reviews of 
claims or electronic health records data, 1 cost-of-illness model, 
6 cost-effectiveness analyses, and 2 cost-utility analyses.

Impact of IAHA on TKA

Several studies evaluated the impact of knee OA treatment 
with IAHA on time to TKA.23-27 Each of these studies con-
cluded that the use of IAHA is associated with longer time to 
TKA (Table 2). A retrospective analysis of data from 2006 to 
2016 in the Optum Clinformatics database by Ong et  al25 
reported a longer median time to TKA of ~7 months for those 
who received IAHA versus those who did not. Another retro-
spective analysis using data from 2007 through 2013 in the 
IMS Health PharMetrics Plus database found that the median 
time to TKA for those receiving IAHA was more than 4 times 
longer than it was for those who did not receive IAHA (median: 
484 days vs 114 days; P < .0001).23

Furthermore, these studies also demonstrated that repeated 
courses of IAHA were associated with longer delays to TKA. 
Using data from 2007 to 2010 in the IMS Health PharMetrics 
Plus database, Dasa et al24 determined that repeated courses of 
IAHA can delay TKA for up to 3 years. Specifically, the mean 
times to TKA for those receiving 1, 2, 3, 4, and ⩾5 courses of 
IAHA were 375.6, 617.6, 777.0, 855.6, and 971.5 days, respec-
tively.24 Ong et  al25 reported that the median time to TKA 
after 1 course of an avian-derived, cross-linked IAHA was 
21 months (1.8 years); after ⩾5 courses, it was 59 months 
(4.9 years). The median time to TKA after 1 course of all other 
IAHA products reported in the data set was 20 months 
(1.7 years); after ⩾5 courses, it was 61 months (5.1 years). This 
finding was confirmed in a second retrospective analysis of the 
Optum Clinformatics database (data from 2006 to 2016) in 
which the median time from first IAHA treatment to TKA 
was ~6 months with 1 treatment and approximately 4 years 
with ⩾5 treatments.27 Altman et al23 found that IAHA injec-
tions are associated with dose-dependent increase in time to 
TKA: the mean time to TKA for patients receiving no IAHA 
was 0.7 years and was 3.6 years for patients who received ⩾5 
courses.

Health care resource utilization

Pain management modalities commonly used in patients with 
knee OA include nonnarcotic analgesics (ie, acetaminophen), 
nonsteroidal anti-inflammatory drugs (NSAIDs), glucosamine 
and/or chondroitin sulfate, intra-articular corticosteroids 
(ICSs), and opioids (ie, tramadol). Inappropriate use of these 
modalities may be associated with side effects and may pose an 
economic burden to the health care system.28-32

Table 3 presents details on the health care resource utilization 
studies identified.3,33-39 Intra-articular HA injection may reduce 
the use of pain medications (Table 3).3,33 In a retrospective claims 
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analysis of patients who received their first IAHA injection 
between 2004 and 2011, McIntyre et al3 found a 10% reduction 
in the average number of NSAID prescriptions filled and a 15% 
reduction in the number of patients receiving any NSAID pre-
scription (P < .001). Furthermore, there was a 55% reduction in 
the average number of steroid injection prescriptions filled and a 

57% reduction in the number of patients receiving any steroid 
prescription (P < .001). While the number of opioid prescrip-
tions filled increased by 12%, the number of patients getting any 
opioid prescription fell by 6% (P < .001).

Another retrospective claims analysis of patients who 
received high-concentration non-avian HMW-HA injections 

NHSEED = National Health Service Economic Evaluation Database.

Records identified through database searches
(N = 310)

PubMed (n = 102)
Embase (n = 157)
Cochrane (n = 41)
NHSEED (n = 10)

Level 1 Screening: titles/abstracts excluded 
(n = 168) 
Reasons for exclusion:

� Population (n = 12) 
� Intervention (n = 53)
� Outcomes (n = 86) 
� Study design (n = 6) 
� Other (n = 11) 

Articles retrieved for level 2 screening 
(n = 47) 

Level 2 screening: articles excluded (n = 26)
Reasons for exclusion:

� Previously unidentified duplicate (n = 0)
� Population (n = 0)
� Intervention (n = 5)
� Outcomes (n = 6)
� Study design (n = 5)
� Other (n = 10)
�

Additional articles identified from 
systematic reviews (n = 1)

Articles considered for inclusion in 
review (n= 21)

Articles included in the review (n= 21) 

Additional articles excluded (n = 1)
Reasons for exclusion:

� Study design (n = 1)

Duplicates removed (n = 95) 

Figure 1. Preferred Reporting Items for Systematic Reviews and Meta-Analyses diagram. NHSEED indicates National Health Service Economic 

Evaluation Database.
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between 2008 and 2015 found that NSAID and steroid pre-
scription use was reduced significantly in the 6-month post-
injection period among the study cohort.33 The proportion of 
patients filling these prescriptions following non-avian 
HMW-HA injections was also reduced (P < .001). In addition, 
the number of patients getting any opioid prescription was 
reduced significantly following non-avian HMW-HA injec-
tions (P < .001).33

Studies suggest that IAHA may reduce the use of pain 
medications, such as NSAIDs, and delay TKA procedures,3,23-26 
thus potentially decreasing overall treatment costs over time. 
Two studies reported that IAHA accounts for 16%34 to 29%35 
of OA treatment–related expenditures in the 12 months lead-
ing up to TKA. A large, retrospective analysis of the Blue Cross 
Blue Shield claims database found that for patients with knee 
OA, those treated with IAHA had lower 4-year total medical 
care costs than those treated with ICSs or those who received 
TKA.36 Specifically, the 4-year per member per month costs 
for the IAHA, ICS, and TKA cohorts were $733, $1230, and 
$1548, respectively.36 This study also reported lower use and 
costs of opioids in the IAHA cohort.36

Another large claims database analysis determined the con-
tribution of IAHA and TKA to overall knee OA–related direct 
costs using the Optum Clinformatics data set (2006-2016).37 
The cost of treating patients over a 2-year period following 
knee OA diagnosis was nearly $5 billion. For the IAHA 
patients who subsequently underwent TKA within 2 years of 
diagnosis, the cost of IAHA contributed to only 1.7% of the 
overall cost of treating those patients. However, a large propor-
tion (84.1%) of IAHA patients did not undergo TKA within 
2 years of their diagnosis. The authors reported that if these 
patients had instead been treated immediately with TKA, it 
would have cost an estimated $1.84 billion. By not undergoing 
TKA within 2 years of diagnosis of knee OA, these IAHA 
patients had potential savings of $1.54 billion, after accounting 
for other therapies that were used.37

A large, retrospective claims analysis of the IMS Health 
PharMetrics Plus database comparing disease-specific costs 

and risks of TKA among patients receiving different IAHA 
treatments reported that meaningful differences in unadjusted 
mean (median) disease-specific costs exist among IAHA prod-
ucts, ranging from $13 160 ($4804) to $14 959 ($6388).38 This 
study also reported that some IAHA products had both a 
higher proportion of patients who received TKA and a shorter 
delay to TKA than others.38 The authors concluded that the 
analysis of administrative claims data provides real-world evi-
dence that meaningful differences exist among some HA prod-
ucts in disease-specific cost and time to knee replacement 
surgery.

Using 2012 Medicare Part B claims, Schmajuk et al39 evalu-
ated patterns of IAHA use across the United States and calcu-
lated total payments by Medicare. They reported that Medicare 
reimbursed for 1 161 924 administrations of IAHA and, on 
average per administration, paid $179 for the drug and $69 for 
the injection.39 The authors suggested that payers and provid-
ers should be judicious in their utilization of IAHA within the 
Medicare population due to the high utilization and cost 
burden.

Cost-effectiveness

All cost-effectiveness studies identified40-47 are included in 
Table 4. Waddell et al40 developed a cost-of-illness model to 
demonstrate potential savings associated with IAHA treat-
ment in a managed care setting (Table 4). A hypothetical 
cohort of patients categorized as having mild, moderate, or 
severe OA of the knee was followed over a 3-year time period. 
The 3-year savings associated with adding ⩾1 course of IAHA 
therapy to the standard treatment pathway for OA of the knee 
was $8 810 771.40 The savings per patient with OA receiving 
IAHA across 3 years was $4706.40

Several studies have shown that IAHA is more cost-effec-
tive in knee OA compared with conventional care with 
NSAIDs, analgesic, and corticosteroids.41-43,47 Several authors 
conclude that IAHA should therefore be the dominant treat-
ment strategy.

Table 1. Study search terms.

KEy TERM MESH AND fREE-TExT COMBINATION (ExAMPlES)

Knee OA “osteoarthritis, knee”[Majr], “osteoarthriti*[Title] AND knee*[Title]”

Hyaluronic 
acid

“Viscosupplements”[Majr], “Viscosupplements”[Pharmacological Action], “Viscosupplementation”[Majr]

Economics “Costs and Cost Analysis”[Mesh], “Cost-Benefit Analysis”[Mesh], “Economics, Medical”[Mesh], “Economics, 
Hospital”[Mesh], “Economics, Nursing”[Mesh], “Economics, Pharmaceutical”[Mesh], “cost analysis”[Text Word], 
“cost-analysis”[Text Word], “budget impact”[Text Word], “Models, Econometric”[Mesh], “econometric”[Text Word]

Resource 
utilization

Cost of Illness”[Mesh], “Health Care Costs”[Mesh], “fees and Charges”[Mesh], “Health Expenditures”[Mesh], 
“healthcare cost*”[Text Word], “health care cost*”[Text Word]

Health 
utilities

“health utility”[Text Word], “health utilities”[Text Word], “standard gamble”[Text Word], “time trade off”[Text Word], 
“EQ5D”[Text Word], “quality adjusted life year”[Text Word], “disability adjusted life year”[Text Word]

Abbreviations: MeSH, Medical Subject Headings; OA, osteoarthritis.
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The cost-effectiveness of IAHA in adults with moderate-
to-severe knee pain due to OA who either failed to respond or 
responded poorly to conventional therapy was evaluated in the 
US marketplace. Two decision analytic models were developed 
that compared IAHA treatment with either continuation of 
patients’ baseline conventional care (NSAIDs, acetaminophen, 
physical therapy, and assistive devices) with an assumption of 
no disease progression (model 1) or escalating conventional 
care (NSAIDs and analgesics, corticosteroid injections, and 
surgery), which included escalating costs because of disease 
progression (model 2).41 In model 1, the average utility gain 
among patients treated with IAHA (n = 214) was 0.163 qual-
ity-adjusted life-years (QALYs) (95% confidence interval 
[CI], –0.162 to 0.488) over 52 weeks. For the conventional care 
group, patients in this simulation were maintained on their 
prescribed OA care and did not gain any QALYs. Total treat-
ment costs were $3469 for the IAHA group and $4562 for the 
conventional care group treated with NSAIDs and analgesics. 
Because IAHA treatment was effective and less costly than 
conventional care, IAHA was the dominant strategy and no 
incremental cost-effectiveness ratio (ICER) was calculated. 
Furthermore, sensitivity analyses showed that IAHA remained 
the dominant treatment strategy except when QALYs were set 
at the lowest end of the 95% CI. In model 2, among patients 
achieving a response after 2 courses of IAHA, an average of 
0.23 QALYs were gained over the 1-year period. Among non-
responders (those who failed to achieve a ⩾20% improvement 
from baseline on Western Ontario and McMaster Universities 
Osteoarthritis Index [WOMAC] pain score), the average 
QALYs gained was 0.08. Total treatment cost over 1 year was 
$1446 for the IAHA group and $516 for the conventional care 
group. The number of QALYs gained was 0.16 for the IAHA 
group and 0.14 for the conventional care group. The average 
cost-effectiveness ratio was $8816/QALY for IAHA and 
$3686/QALY for escalating conventional care. The ICER for 
IAHA, with conventional treatment as the baseline strategy, 
was $38 741/QALY gained.41 Results from 1-way sensitivity 
analyses showed that the ICER calculated for IAHA was most 
sensitive to response rates in both the IAHA and the conven-
tional care groups. Furthermore, in a probabilistic sensitivity 
analysis with Monte Carlo simulation, when the willingness-
to-pay level was set at $50 000/QALY, IAHA was shown to be 
a cost-effective strategy for OA treatment in ~70% of 
simulations.41

Another economic study evaluated a single, 8-week multi-
modal knee OA treatment program, which included weekly 
IAHA injections for 3 to 5 weeks along with physical therapy, 
rehabilitation, and education.42 Findings suggest that IAHA 
was cost-effective and lowered knee arthroplasty use through 
2 years of follow-up; however, it is unclear whether the cost-
effectiveness was driven by IAHA, physical therapy, or both.

Miller et  al47 constructed a cost-effectiveness model from 
long-term clinical outcomes and cost utility in a subgroup of 

patients treated with an avian-derived, non–cross-linked HA 
from a previous study.42 The cost-effectiveness of a single, 
8-week multimodal knee OA treatment program (1 cycle of 5 
intra-articular knee injections of sodium hyaluronate given at 
weekly intervals along with physical therapy, rehabilitation, and 
education) was compared with usual care in a hypothetical 
control group that did not participate in the program.47 The 
multimodal knee OA treatment program was highly cost-
effective compared with usual care, with a base-case ICER of 
$6000/QALY. The percentage of simulations with an ICER 
below a $50 000 willingness-to-pay limit was 97.2%.

Rosen et  al43 evaluated the cost-effectiveness of treating 
patients with knee OA with HMW IAHA compared with 
low-molecular-weight (LMW) HA and conservative treat-
ment while considering the disease stage. Decision-analytic 
models were created for early/moderate OA, as well as late-
stage knee OA. Models for late-stage knee OA assumed a 
range of response rates to IAHA treatments (10%-50%) and 
included conservative treatment (physical therapy/exercise, 
braces/orthosis) and medications (NSAIDs and analgesics). 
The models compared the cost/QALY gained for these treat-
ments with the use of either LMW or HMW IAHA. 
Incremental cost-effectiveness ratios were calculated for each 
treatment in relation to HMW IAHA. For early to moderate 
knee OA, HMW IAHA was dominant over LMW IAHA 
and physical therapy/exercise, as it was less expensive and pro-
vided greater benefit. Only HMW IAHA was cost-effective 
versus braces/orthosis and NSAID/analgesic medications 
based on a willingness-to-pay threshold of $50 000. In the 
model of 50% response rate to IAHA for late-stage OA, 
HMW IAHA remained cost-effective compared with physical 
therapy/exercise and braces/orthosis, but not with NSAID/
analgesic medications, at a willingness-to-pay threshold of 
$50 000. In the worst-case scenario (10% responder rate to 
IAHA), HMW IAHA was no longer cost-effective in any 
circumstance.43

Samuelson et al44 examined the cost-effectiveness of a series 
of intra-articular platelet-rich plasma injections (total of 3 
injections) compared with IAHA for the treatment of sympto-
matic knee OA. In the model, the base case assumes an other-
wise healthy individual presenting to an orthopedist’s office as 
a new patient for the evaluation and treatment of symptomatic 
knee OA. The authors concluded that both treatment options 
would be considered cost-effective, and platelet-rich plasma 
injections were not more cost-effective than IAHA 
injections.44

Rosen et al45 examined and compared the cost utility of dif-
ferent IAHA products relative to one another and to conven-
tional care. A single US payer economic evaluation was 
conducted comparing multiple IAHA products. Across all 
IAHA products, a bacteriologically derived, non–cross-linked 
IAHA preparation had the most favorable cost-utility ratio 
($US 2015: $5785.52/QALY). When compared with 
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conventional care, all IAHA products were cost-effective based 
on the assumption of a willingness-to-pay threshold of 
$50 000/QALY.

An economic model was developed to estimate the current 
and potential impact that a bacteriologically derived, non–
cross-linked HMW IAHA preparation may have on QALYs 
in the US population with symptomatic knee OA.46 The num-
ber of US patients with symptomatic knee OA in 2015 and the 
number of patients with TKA were used to estimate the pro-
jected total number of eligible patients who may benefit from 
the use of HMW IAHA versus conventional care. Results 
demonstrated that with current use, a bacteriologically derived, 
non–cross-linked HMW IAHA is estimated to save 36 730 
QALY/year among the US population and has the potential to 
save an additional 369 181 QALY/year if used by all eligible 
patients.

Discussion
Intra-articular HA injections constitute a mature nonpharma-
cological therapeutic product market for knee pain in OA.  
A US retrospective claims database analysis estimated that  
3 million patients with knee OA were eligible to receive  
IAHA treatment; however, only approximately 40% 
(1 238 353/3 051 968) of patients received treatment.46 
Furthermore, some major insurance carriers still do not pay for 
IAHA injections or require that patients fail conservative ther-
apies, such as over-the-counter therapies, prior to the use of 
IAHA. The current continuum of care includes use of over-
the-counter therapies followed by prescription pain medicines, 
corticosteroid injections, IAHA treatments, and, finally, end-
stage joint replacement. Delaying the use of IAHA until 
patients present with advanced OA (grade IV) has been theo-
rized to reduce its effectiveness and is inconsistent with pub-
lished appropriate use criteria, which state an “uncertain” 
benefit in patients with advanced OA.48 In addition, the con-
servative therapies currently being leveraged are palliative and 
are intended to alleviate pain through pharmacologic means, 
which may contribute to adverse events (AEs) associated with 
polypharmacy and drug interactions that may require acute and 
emergency intervention. The physiologic state of the knee with 
OA does not improve or remain static but continues to degrade 
over time. Thus, palliative therapies, such as corticosteroids, 
that can cause tissue atrophy and mask pain may alter innate 
repair and adaptive and protective mechanisms.40 This may 
exacerbate and potentially accelerate degeneration of the oste-
oarthritic knee and the need for TKA.49

The results of this literature review focusing on the US mar-
ket demonstrate that using IAHA may delay time to TKA for 
up to 5 years. This finding is important because not all patients 
are ready for TKA when it is indicated, and because of comor-
bidities, many patients are contraindicated for TKA. Although 
no published research shows that IAHA reduces the direct 
incidence and corresponding cost of TKA, IAHA provides 

substantial clinical and economic benefits by delaying TKA. 
Our review identified evidence that with IAHA use, medical 
costs were lower (adjusted 4-year per patient per month costs) 
for patients treated with IAHA than for those treated with 
ICSs or TKA,36 use of other pain medications was reduced,3,33,36 
and substantial cost savings were feasible.37,40 Furthermore, 
IAHA was determined to be cost-effective against NSAIDs, 
corticosteroids, analgesics,41 and conservative treatment.43

Nonsteroidal anti-inflammatory drugs are often recom-
mended and prescribed to treat pain in OA; however, if not 
used appropriately, they can be associated with adverse effects, 
including gastrointestinal toxicity, cardiovascular toxicity, and 
risk of acute myocardial infarction and heart failure.31 This is of 
particular concern when treating older patients with OA, and 
these added complications may pose a significant economic 
burden to the US health care system.28

Similarly, recent meta-analyses assessing the efficacy and 
safety of opioids versus placebo in patients with OA showed 
little evidence that opioids are beneficial for pain or function 
and reported high rates of AEs.50 Any reduction in opioid use 
can have far-reaching economic benefits for society, especially 
given that current data indicate that narcotics are no more 
effective than NSAIDs in this population.29,51 Finally, growing 
evidence shows that multiple-course, intra-articular steroid 
injections lack long-term efficacy and may actually be detri-
mental, especially with chronic administration in patients with 
OA.49,52 Recent studies have demonstrated that AEs after 
intra-articular steroid injection, which include accelerated OA 
progression, subchondral insufficiency fracture, complications 
of osteonecrosis, and rapid joint destruction with bone loss, are 
becoming more recognized by physicians.32 These AEs may 
add additional economic burden to the US health care system. 
Overall, the utilization of cost-effective, nonpharmacological 
treatment modalities with improved safety profiles, such as 
IAHA injections, is important and may provide cost-saving 
opportunities for the health care system.

While these findings are focused on the US market, and 
thus are generalizable only to the US market, studies in other 
countries have reported similar findings. In Canada, studies 
have determined that IAHA may be cost-effective.53,54 In the 
Netherlands, researchers reported that IAHA added to usual 
care (defined according to guidelines of the Dutch Orthopedic 
Association) for knee OA is probably cost-effective.55 In 
France, HA may provide medical benefits at an acceptable 
cost.56 In Spain, IAHA may reduce health system economic 
burden by delaying the implantation of a prosthetic knee.57 
Similarly, in Italy IAHA use resulted in reduced economic bur-
den by decreasing medication consumption and drug-related 
AEs and by delaying surgery; the authors note that IAHA was 
likely cost-effective.58

Reducing total medical care costs, minimizing opioid and 
analgesic utilization to an appropriate amount, and improving 
patient quality of life should be treatment goals of physicians 
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selecting therapies for patients with knee OA. Achieving these 
goals will be ever more crucial with the movement from tradi-
tional fee-for-service payment models to value-based payment 
models. As IAHA injections have been widely studied in mild 
to moderate knee OA where they have been proven to benefit 
patients, these treatments need to come sooner in the contin-
uum of care. Given the emerging evidence for potentially con-
traindicating steroid injections in the treatment of knee OA, 
perhaps the time has come to consider a new continuum of 
care that obviates the need for steroid injections for a patient to 
become eligible for nonpharmacologic IAHA treatment.

Limitations

Our study is not without limitations. One limitation of this 
systematic literature review is that we did not assess the quality 
of these studies on a quality assessment rating scale. Second, 
the age of certain studies may make them less relevant in the 
current health care environment, as treatment modalities and 
costs for knee OA have changed over the last 20 years. Finally, 
many of these studies (62%) are retrospective reviews of claims 
or electronic health records. Retrospective database reviews 
present inherent limitations, including the limited ability to 
measure disease severity. Furthermore, the results of these data-
base studies are only representative of the patient populations 
within those databases.

Conclusions
As economic spending on health care continues to rise within 
the US, it is becoming ever more important to evaluate the 
economic value of treatment modalities to help support evi-
dence-based decision-making. Our literature review shows 
that IAHA is cost-effective for the treatment of pain associ-
ated with knee OA and suggests that IAHA may reduce the 
use of pain medications, such as NSAIDs and opioids, and 
impact time to TKA procedures. As the disease burden is pro-
jected to increase for patients with knee OA, it will be impor-
tant that researchers take a broader methodological approach 
when evaluating the economic value of IAHA, such as consid-
eration for work-related time off due to OA, effects of QALYs, 
additional costs related to adverse effects of other treatments, 
and TKA or need for revision procedures. The findings from 
our literature review may be used to form future economic 
evaluations and inform payers regarding potential cost savings 
associated with IAHA treatments.
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