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Purpose: Understand the demographics and clinical features of patients with osteoarthritis
(OA), quantify healthcare resource utilization by OA patients, and estimate the annual direct
medical costs per OA patient from a National Health Service (NHS) perspective in Italy.
Patients and Methods: Retrospective observational cohort analysis using data from
electronic medical records captured by the Italian IQVIA Longitudinal Patient Database
(LPD). Only direct medical costs reimbursed by the NHS were considered. Patients were
included if they received at least one diagnosis of OA during the period from January 1 to
December 31, 2018. Each patient was observed for 3 years: a 24-month baseline period
preceding the index date, and a 12-month follow-up period starting at the index date.
Results: A total of 71,467 patients met inclusion criteria: 43.98% had not been prescribed
NSAIDs/opioids, 40.76% had been prescribed NSAIDs, and 15.26% an opioid. Mean age
was 71.36 years, and 68.2% of the patients were women. At least one comorbidity was
present in 91.34% of the patients; 38.05% were newly diagnosed with OA. During 1-year of
follow-up, 173,884 prescriptions with an associated diagnosis of OA were found: 47.36%
had been prescribed an NSAID, 9.11% diclofenac, 8.30% codeine+paracetamol, and 7.32%
ketoprofen. Nearly 15% of the patients had at least 1 request for a specialist visit and 23.82%
had at least 1 request for exams. Orthopedic visits accounted for 60% of all specialist visits.
Yearly mean costs per patient were €622, for approximately €2.5 billion per year in direct
costs, considering 3.9 million patients with OA in Italy. Protheses were a major driver in
annual costs: €143.45 in patients without a prosthesis and €10,090.91 in those with a joint
prosthesis.

Conclusion: This real-world analysis of direct costs of care of patients with OA in Italy
confirms the substantial economic burden. Direct costs dramatically increased when joint
replacement was needed.
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Introduction

Osteoarthritis (OA) is one of the most common joint disorders, affecting roughly
one-third of adults over the age of 65 years." The incidence and prevalence of OA
increase with age, and depend on the site affected.” For example, in Western
countries over the age of 65 years, the structural OA of the hands is believed to
present in more than half of the individuals, that of the knee in 33%, and of the hip
in 5%.%> OA is characterized by failure of the synovial joint that leads to loss of
articular cartilage, osteophyte formation, meniscal damage, ligamentous laxity, and
changes in subchondral bone.”*® OA is a chronic multifactorial condition
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comprising genetic, metabolic, biochemical, and biome-
chanical factors.>® In addition to age, the most common
risk factors include obesity, joint injury, and individual
structural features.™® Given the presence of its OA its
hallmark symptom — pain — OA is a leading cause of
disability globally affecting millions of individuals.' In
fact, OA is the single most common cause of disability
in older adults.”

OA is classified as primary or secondary. The former
includes idiopathic forms, while the latter comprises OA is
which a causative factor is recognized (eg, trauma, bone
deformity).>° Diagnosis of OA is based on history, physi-
cal examination, and characteristics of pain, and is often
aided by plain radiographs and magnetic resonance ima-
ging in selected cases depending on the site.** The ther-
apeutic management of OA is divided into four main
categories: nonpharmacologic, pharmacologic, comple-
mentary, and surgical.® As a general rule, a stepwise
approach is adopted, in which least invasive therapies are
attempted first, followed by more intensive and invasive
treatments.”

Given its debilitating consequences, OA is associated
with substantial socioeconomic burden.®'® The individual
burden is related to pain and limitations in activity, with a
consequence decrease in the quality of life, as well as
negative impact on mood, fatigue, and sleep.'' While the
link is unclear, OA has also been associated with increased
mortality'? and dramatic loss in quality-adjusted life
years.'? Thus, in addition to intangible costs such as pain
and activity limitations, OA is associated with significant
direct and indirect costs."?

Considering direct costs, a study from France in 2005
reported that the direct costs of OA were €1.6 billion,
amounting to 1.7% of all health expenditures in the coun-
try. An investigation in the United States (US) reported
that patients with knee OA had a mean of six more
physician visits and almost four more non-physicians vis-
its per year compared to individuals without OA, with a
28% increase in hospital stays that can mostly be attrib-
uted to joint replacements.'* Drugs account for only about
10% of all direct costs, with the remainder due to physi-
cian visits, diagnostic procedures, and joint replacement
surgery.'” Indeed, the costs of joint replacement surgery
are staggering, and during the last decade, in the US the
number of joint replacement procedures has doubled: over
1 million are now performed each year, with an estimated
cost of $15 billion.' Moreover, the costs of OA are

anticipated to increase drastically due to expanding

indications for the procedure to over 3 million annually
in the US by 2030."” The indirect costs of OA are also
high, with contributions to absenteeism from work, loss of
productivity, and early retirement.'®?' In a study from
2009, the aggregate increase in total direct plus indirect
costs associated with OA was estimated at $185.5
billion.”?

In Italy, there is a knowledge gap regarding economic
burden of the disease in a real-world setting. The last study
conducted in Italy dates to 2004, reporting that the direct
costs of OA were €934 per patient per year: €233 for
hospitalization, €209 for diagnostic procedures, €46 on
therapy, and €346 on non-medical costs.”> To shed more
light on this and provide an updated analysis health eco-
nomic analysis, we performed a real-world analysis on
utilization of healthcare resources of OA in Italy. The
overall objectives were to understand the demographics
and clinical features of OA patients, quantify healthcare
resource utilization by OA patients, and estimate the
annual direct medical costs per OA patient from a
National Health Service (NHS) perspective.

Patients and Methods

Data and Cost Sources
This was a retrospective observational cohort analysis
using data from electronic medical records captured by
the Italian IQVIA Longitudinal Patient Database (LPD).
IQVIA LPD is a computerized network of general practi-
tioners (GPs) in different European countries feeding a
centralized database with anonymous data on patient con-
sultations and treatments. The information, which is gath-
ered continuously and in real time, allows patients and
physicians to be longitudinally monitored in order to ana-
lyze management in real-life situations. Drug prescriptions
and medical diagnoses are both coded directly by GPs.
Drugs prescriptions comply with the Anatomical
Therapeutic and Chemical (ATC) classification system,
while medical diagnoses comply with the ninth edition of
International ~ Classification of Disease  Clinical
Modification (ICD-9-CM). Currently, ~900 primary care
practitioners contribute to the Italian IQVIA LPD, provid-
ing data from routinely collected records of ~1.2 million
patients.

Only direct medical costs reimbursed by the NHS were
included in the analysis. These comprise the following. 1)
Pharmaceutical treatments for OA. Drug acquisition costs

for branded products were derived from national price
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lists, and public prices were used (net of mandatory reduc-
tions regulated by AIFA).>* For generic drugs, we consid-
ered prices from the Agenzia Italiana del Farmaco (AIFA)
Transparency List which indicates medicines that are reim-
bursed by the NHS on the basis of the reference price
system. 2) Hospitalization for OA. Costs were derived
from the last national DRG Tariffs System from the
Italian Ministry of Health of 2013.%° This system quanti-
fies the use of resources and provides an estimate of the
cost per acute event from the NHS perspective. 3)
Outpatient specialist visits and exams for OA. Costs
were based on the last available “2013 National Tariff
Nomenclator”.?® 4) GP visits for OA retrieved from Dal
Negro, 2016*7 and inflated to 2019 prices according to the
ISTAT consumer price index.”® 5) Joint prothesis. We
considered a cost of €8992.50, which is a weighted mean
cost based on the 2018 discharge number of DRGs:*’
replacement of major joints or reimplantation of lower
limbs (€8837);% revision of hip or knee replacement
(€11,152).%° Further details on unit costs are shown in
Supplementary Data (Table S1).

Patients Population

Patients were included in the analysis if they received at
least one diagnosis of OA (defined as a diagnosis falling
into the ICD-9-CM code 715.xx) during the period from
January 1 to December 31, 2018. The date of the first OA
diagnosis during the selection period was considered as the
index date. To be included in the analysis, patients had to
have: 1) an age more than 18 years at the index date; 2) at
least 2 years of available data before the index date and 1
year after the index date. Each patient was observed for 3
years: a 24-month baseline period preceding the index date,
and a 12-month follow-up period starting at the index date.

OA Pharmaceutical Groups

OA patients were classified into three different groups
depending on treatments received during follow-up. In
particular, patients who had prescriptions of opioids
(ATC code following into the NO2A class) with an asso-
ciated diagnosis of OA during follow-up were classified as
“opioid patients”; patients who were prescribed with non-
steroidal anti-inflammatory drugs (NSAIDs) (ATC code
following into the MO1A class) for OA and not opioids
during follow-up were classified as “NSAID patients”;
patients who were not prescribed neither with opioids,
nor with NSAIDs were classified as “no opioid/NSAID
patients”.

Naive Patients

Patients without a diagnosis of OA during the pre-selec-
tion period, ie, the 2-year period preceding the index date,
were defined as new OA patients.

Statistical Analysis

The patient characteristics analyzed included demo-
graphics (gender, age, BMI), clinical features (diagnosis,
OA treatment, comorbidity) and healthcare resource utili-
zation (registration of exams, visit and joint prothesis
during follow-up). Details on ICD-9-CM codes used in
the analysis are shown in Supplementary Data Table S2.

Descriptive statistical analyses, stratified by the OA phar-
maceutical group, were used. Qualitative variables were
described in terms of frequencies and percentages, while
quantitative variables as mean value, standard deviation
(SD), median, minimum and maximum. All analyses were
performed using SAS® software version 9.4.

Results

Demographic and Clinical Characteristics
Details on selection of the patient population are shown in
Figure 1. During the analysis period, a total of 78,811
patients received a diagnosis of OA. Of these 71,467
(90.68%) were included and the remainder were excluded
as they did not meet inclusion criteria. And, 43.98% of the
patients had not been prescribed NSAIDs/opioids, 40.76%
had been prescribed NSAIDs, and 15.26% had taken an
opioid.

Demographic and clinical characteristic are shown in
Table 1. Mean age of the entire population was 71.36
years, and the majority of patients were women (68.2%);
59.6% of the patients were >70 years old, while <5% were
less than 50 years of age. BMI was available in 68.44% of
patients BMI, and of these 70% were overweight or obese.
During 2-year preceding index date, at least one comor-
bidity was present in 91.34% of the patients (Figure 2),
with the most common comorbidities being cardiovascular
and musculoskeletal diseases, and 38.05% of patients were
newly diagnosed with OA. This proportion increased con-
sidering no opioids/NSAIDs group of treatment (50.35%).

Healthcare Resource Ultilization

IQVIA LPD database analysis identified 173,884 patients
with a diagnosis of OA between January 1 and December
31, 2018 (Table 2). Of all prescriptions, 47.36% were for
patients who had been prescribed an NSAID. The most
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Patients with a diagnosis of OA during the period from
January 1st, 2018 to December 31st, 2018

N = 78,811
Age < 18 years old:
N =76 (0.01%)
Less than 2 years of available data before index date:
N = 3,514 (4.46%)
Less than 1 year of available data after index date:
N =3754 (4.76%)
v
Final Cohort:
N = 71,467 (90.68%)
/ >\—.
..-"'/ \\\\’\.;
r/// T
No
Opioids/NSAIDs NSAIDs patients: Opioids patients
patients: N=29,134 N=10,904
N=31,429 (40.76%) (15.26%)
(43.98%)

Figure | Selection of the patient population.

prescribed agents were NSAIDs and opioids: 9.11% of all
prescriptions were for diclofenac, followed by codeine
+paracetamol (8.30%) and ketoprofen (7.32%).

Less healthcare resources were recorded by GPs in
patients with an NSAID prescription compared to those
with no NSAIDs/opioids or an opioid. Almost 15% of all
OA patients had at least one request for a specialist visit
and 23.82% had at least one request for exams during
follow-up. Only 2.31% of the patients had at least one
registration of hospitalization during follow-up.
Rehabilitation was the second most recorded hospitaliza-
tion by GPs and was more frequent among patients pre-
scribed an opioid (9.93% versus 8.14% and 6.58% in the
no NSAID/opioid and opioid groups, respectively; data not
shown). Radiographs were the most common exams
requested among all patients, with no significant differ-
ences considering pharmaceutical treatments of OA,
accounting for 39.14% of all requested exams for patients
who were not prescribed NSAIDs/opioids compared to
41.99% and 37.48% of those prescribed with NSAID and
opioids, respectively (data not shown). Orthopedic visits
were the most frequent visit requested by GPs, involving
60% of the total number of specialist visits, followed by

physical therapists (26.32%) (data not shown). During the
first year of follow-up, 57.13% of the patients prescribed
an opioid had >3 GP visits compared to 30.85% of the
patients prescribed an NSAID and 11.56% of those receiv-
ing neither. Moreover, almost 5% of the patients have been
undergone a prothesis intervention during follow-up.
Higher proportion of opioid patients with a prothesis
than other groups was observed (6.5%, 3.2%, 5.7% for
opioids, NSAIDs, and no opioids/NSAID, respectively).

Annual Costs per Patient

Yearly mean costs per OA patient were €622, which
varied substantially depending on pharmaceutical group
(Table 3). Costs were lowest for patients who had been
prescribed an NSAID and highest in those receiving an
opioid (Figure 3). In this latter group, hospitalization
accounted for a larger proportion of costs than in the
other two groups. Protheses were a major driver in
annual costs, which were €143.45 in patients without a
prosthesis and €10,090.91 in those with a joint prosthe-
sis (Table 4). A breakdown of costs in patients with and
without a prosthesis are shown in Figure 4.
Hospitalization costs were 47% of all costs in patients
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Table 1 Demographical and Clinical Characteristics of the Population with OA

Characteristics All Patients No Opioids/ NSAIDs Opioids
NSAIDs

All, N (%) 71,467 | 100.00 | 31,429 43.98 29,134 | 40.77 | 10,904 | 1526
Sex (n%)

Male 22,725 | 31.80 10,321 32.84 9,746 3345 | 2,658 | 24.38

Female 48,741 | 6820 21,107 67.16 19,388 | 66.55 | 8246 | 75.62
Age (years)®

Mean 71.36 71.08 69.79 76.30

SD 12.15 12.14 12.20 10.69

Median 72.00 72.00 71.00 78.00

p25, p75 63.00 | 80.00 63.00 80.00 62.00 | 79.00 | 70.00 | 84.00

Min, max 18.00 | 118.00 19.00 118.00 18.00 | 118.00 | 23.00 | 118.00
BMI (n%)

Underweight (<18.5 kg/m?) 701 0.98 382 1.22 223 0.77 96 0.88

Healthy (18.5-24.9 kg/m?) 13,257 | 18.55 6,431 20.46 5,098 17.50 1,728 15.85

Overweight (25-29.9 kg/m?) 19,349 | 27.07 8,631 27.46 7,761 26.64 | 2,957 | 27.12

Obesity class | (30.0 to 34.9 kg/m?) 10,587 | 14.81 4,378 13.93 4,164 1429 | 2,045 18.75

Obesity class Il (35.0 to 39.9 kg/m?) 3,523 4.93 1,287 4.09 1,473 5.06 763 7.00

Obesity class Il (>40 kg/m?) 1,497 2.09 509 1.62 611 2.10 377 3.46

Missing (n) 22,553 | 31.56 9,811 31.22 9,804 33.65 | 2,938 | 26.94
Comorbidities in pre-selection period®, n (%)
Cardiovascular disorders

Myocardial infarction 1,529 2.14 711 2.26 510 1.75 308 2.82

Heart failure 2,195 3.07 962 3.06 580 1.99 653 5.99

Hypertension 43,642 | 61.07 18,295 58.21 17,603 | 60.42 | 7,744 | 71.02

Atrial fibrillation 4,600 6.44 2,239 7.12 1,194 4.10 1,167 10.70
Neuropsychiatric disorders

Major depressive disorder 396 0.55 183 0.58 142 0.49 71 0.65

Bipolar disorder 218 0.31 108 0.34 84 0.29 26 0.24

Anxiety, dissociative and somatoform disorder 11,458 16.03 5,081 16.17 4114 14.12 2,263 20.75
Sleep disorders

Sleep disturbances 5,866 821 2,647 8.42 1,919 6.59 1,300 11.92
Diseases of the digestive system

Irritable bowel syndrome 1,981 2.77 920 2.93 752 2.58 309 2.83

Esophagitis 17,995 | 25.18 7,260 23.10 7,607 | 26.11 3,128 | 28.69

Ulcer of esophagus 105 0.15 51 0.16 39 0.13 15 0.14

Gastritis and duodenitis 5,586 7.82 2,278 7.25 2,338 8.02 970 8.90

Hemorrhage of gastrointestinal tract, unspecified 62 0.09 19 0.06 25 0.09 18 0.17
Muscular skeletal diseases
Lupus 565 0.79 277 0.88 188 0.65 100 0.92
Arthritis and other arthropathies 17,888 | 25.03 8,900 28.32 6,247 | 21.44 | 2,741 25.14
Rheumatoid arthritis 1,070 1.50 567 1.80 312 1.07 191 1.75
Ankylosing spondylitis and other inflammatory spondylopathies 534 0.75 321 1.02 125 0.43 88 0.81
Spondylosis and allied disorders 4833 6.76 2,278 7.25 1,668 5.73 887 8.13
Intervertebral disc disorders 10,367 14.51 4,651 14.80 3914 13.43 1,802 16.53
Other disorders of cervical region 6,288 8.80 2,966 9.44 2,364 8.11 958 8.79
Other and unspecified disorders of back 12,788 17.89 6,049 19.25 4,650 15.96 2,089 19.16
Osteoporosis 17,632 | 24.67 7,281 23.17 6,953 2387 | 3,398 | 31.16
Fracture of unspecified bones 6 0.01 2 0.01 3 0.01 I 0.01
Diabetes 13,869 | 19.41 5513 17.54 5,546 19.04 | 2,810 | 25.77

(Continued)
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Table | (Continued).

Characteristics All Patients No Opioids/ NSAIDs Opioids
NSAIDs
Diseases of the respiratory system
Asthma 5,665 793 2,293 7.30 2,426 833 946 8.68
COPD 17,426 | 24.38 6,803 21.65 7,492 | 2572 | 3,131 28.71
Renal diseases
Acute kidney failure 39 0.05 17 0.05 9 0.03 13 0.12
Chronic kidney disease 3,262 4.56 1,417 4.51 932 320 913 8.37
Renal failure, unspecified 1,155 1.62 490 1.56 398 1.37 267 2.45
Naive patients n (%) 27,192 | 38.05 15,824 50.35 8,905 | 3057 | 2,463 | 22.59

Notes: *Age calculated as the difference between the index date and birth date. ®Not mutually exclusive.

without a prosthesis compared to 10% in those with a
prosthesis in which the prosthesis accounted of 89% of
total costs.

Discussion

The present analysis of real-world data from Italy found
that, as expected, the majority of patients were elderly
with a mean age of 71 years and that most were female;
cardiovascular and other musculoskeletal diseases were
common comorbidities. Moreover, almost 40% of all
patients were newly diagnosed. Patients treated with an
opioid were older and had even more comorbidities that
those receiving less intensive therapy. The group of
patients receiving an opioid also had more hospitalizations
and joint prostheses, while those receiving an NSAID
underwent more specialist visits and exams. Mean yearly

Total No Opioids/NSAIDs

costs were €622 but varied greatly depending on the pre-
scription received. As might be expected, prostheses were
a major driver of costs in these patients: costs were 70
times higher in those with a prosthesis compared to those
without one.

Considering data from January 1, 2019 in which the
Italian population was 60,359,546 and the proportion of
patients with OA found in our analysis, there are roughly
3.9 million patients in Italy with OA.*® For yearly mean
costs of €622/patient, this would mean that the NHS
spends approximately €2.5 billion per year in direct costs
for these patients. As joint prostheses account for 70% of
costs, it can be estimated that the total expenditure for
joint prostheses is €1.7 billion. Moreover, these estimates
appear to be relatively accurate since expenditure data

from 2018 reported that the combined costs for

NSAIDs Opioids

Figure 2 Number of comorbidities per patient, stratified by pharmaceutical treatment for OA during follow-up.
Notes: Blue:Jll No comorbidities. Turquoise: [ll One comorbidity. Orange:[| Two comorbidities. Green:Jll More than two comorbidities.
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Table 2 Healthcare Resource Utilization During Follow-Up

Characteristics All Patients No Opioids/NSAIDs NSAIDs Opioids
N % N % N % N %

Prescriptions

reimbursed by NHS by

agent
Diclofenac 15,833 9.11 - - 12,828 15.58 3,005 4.97
Codeine + paracetamol 14,439 8.30 - - - - 14,439 23.89
Ketoprofen 12,730 7.32 - - 11,255 13.67 1,475 2.44
Nimesulide 11,793 6.78 - - 10,529 12.79 1,264 2.09
Cholecalciferol 11,195 6.44 6,559 21.09 2,978 3.62 1,658 2.74
Etoricoxib 10,978 6.31 - - 9,039 10.98 1,939 3.21
Ibuprofen 10,218 5.88 - - 8,795 10.68 1,423 2.35
Oxycodone combinations 5410 3.1 - - - - 5410 8.95
Pantoprazole 5,382 3.10 2,554 8.21 1,889 2.29 939 1.55
Tapentadol 5,231 3.01 - - - - 5,231 8.65
Tramadol 5,177 2.98 - - - - 5177 8.57
Omeprazole 5,057 291 2,372 7.63 1,695 2.06 990 1.64
Lansoprazole 4,584 2.64 2,196 7.06 1,466 1.78 922 1.53
Celecoxib 3,868 2.22 - - 3,189 3.87 679 1.12
Aceclofenac 2,438 1.40 - - 2,119 2.57 319 0.53
Oxycodone + paracetamol 2,366 1.36 - - - - 2,366 391
Fentanyl 2,190 1.26 - - - - 2,190 3.62
Prednisone 2,018 I.16 957 3.08 497 0.60 564 0.93
Pregabalin 1,901 1.09 638 2.05 385 0.47 878 1.45
Dexibuprofen 1,858 1.07 - - 1,590 1.93 268 0.44
Methylprednisone 1,841 1.06 864 2.78 525 0.64 452 0.75
Piroxicam 1,817 1.04 - - 1,551 1.88 266 0.44
Other 35,560 20.45 14,956 48.10 12,018 14.59 8,586 14.21
Total 173,884 100.00 31,096 100.00 82,348 100.00 60,440 100.00

No. of outpatient

appointment requests

per patient
0 60,827 85.11 25,960 82.60 25,886 88.85 8,981 82.36
| 7,333 10.26 3,997 12.72 2,214 7.60 1,122 10.29
2 2,131 2.98 1,003 3.19 662 2.27 466 427
3 1,176 1.64 469 1.49 372 1.28 335 3.07

No. of exam requests

per patient
0 54,446 76.18 22,341 71.08 23,940 82.17 8,165 74.88
| 6,509 9.11 3,591 11.43 1,961 6.73 957 8.78
2 4,548 6.36 2,538 8.08 1,359 4.66 651 5.97
>3 5,964 8.35 2,959 9.42 1,874 6.43 1,131 10.37

No. of hospitalizations

per patient (excluding

joint prothesis)
0 69,819 97.69 30,647 97.51 28,708 98.54 10,464 95.96
| 1,312 1.84 620 1.97 353 1.21 339 3.1
2 289 0.40 148 0.47 6l 0.21 80 0.73
3 47 0.07 14 0.04 12 0.04 21 0.20

(Continued)
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Table 2 (Continued).
Characteristics All Patients No Opioids/NSAIDs NSAIDs Opioids
N % N % N % N %
Proportion of patients
with joint prothesis
3,438 4.8l 1,783 5.67 945 3.24 710 6.51
No. of GP visits per
patient
0 23,515 32.90 21,465 68.30 1,695 5.82 355 3.26
[ 19,548 27.35 4,780 15.21 12,311 42.26 2,457 2253
2 9,546 13.36 1,544 491 6,140 21.08 1,862 17.08
23 18,858 26.39 3,640 11.58 8,988 30.85 6,230 57.13
Table 3 Annual Costs per Patient, Stratified by OA Pharmaceutical Group, in Euro
All Patients No Opioids/NSAIDs NSAIDs Opioids
Mean 621.99 676.87 429.18 978.94
SD 2,283.60 2,446.39 1,846.50 2,753.98
Median 39.50 20.66 43.67 112.61
p25, p75 18.08, 103.81 0.00, 66.10 22.08, 91.54 46.74, 286.77
Min, max 0.00, 34,998.29 0.00, 29,127.36 0.00, 24,965.65 0.00, 34,998.29

replacement of major joints or reimplantation of lower

limbs and revision of hip or knee replacement were

€1.705 billion.?

The cost estimates found herein are largely in line with

other studies in different countries. In a systematic review
from 2015 that analyzed the economic costs of OA, the

622.0 €

I
Total

676.9 €

No Opioids/NSAIDs

annual incremental healthcare costs of osteoarthritis varied
from €705 to €19,715, depending on the particular geo-
graphic setting, that amounted to 0.25-0.5% of a country’s
gross domestic product (GDP).*! Similarly, another sys-
tematic review reported that annual total costs per patient
of lower limb OA ranged from €700 to €12,000.% Costs of

978.9 €

429.2 €
e L
NSAIDs Opioids

Figure 3 Mean annual costs per patient, stratified by type of cost and pharmaceutical treatment for OA during follow-up.

Notes: Blue]Jl]l Pharmaceutical treatments cost. Pink:

Exams cost.

Hospitalizations cost. Orange:

GP/Outpatient specialist visits cost. Yellow:  Joint protheses cost. Green:l|

3 5 2 http:

Dove

Therapeutics and Clinical Risk Management 2021:17


http://www.dovepress.com
http://www.dovepress.com

Dove

Colombo et al

Table 4 Annual Costs per Patient, Stratified by Patient with and
without Joint Prothesis in Euro

No Prothesis Prothesis
Mean 143.45 10,090.91
SD 684.55 2,222.27
Median 36.84 9,063.18
p25, p75 17.94, 88.31 9,011.80, 9,305.09
Min, max 0.00, 34,998.29 8,992.50, 29,127.36

OA in the US have been reported to vary from $1442 to
$21,335.%% In Spain, an analysis in 2009 however reported
that total direct costs of OA per patients were €1502, with
total national costs of 4.74 billion, or 0.5% of GDP.** The
study also noted that higher total costs were seen in
patients with comorbid conditions. In France, the
COART study carried out in 2002 calculated that the
total direct costs of OA exceeded €1.6 billion, or 1.7%
of the total expenditure of the entire national healthcare
system.>” In the UK, the costs of joint replacement alone
for patients with OA was £852 million, further noting that
arthritis is the most common condition for receipt of the
country’s disability living allowance.*®

In this regard, in our population, the vast majority of
patients had at least one comorbidity. In an analysis of

mean annual cost per patient
withoutprothesis€144

25.7%
18.6%

0.4% 0.4%

Pharmaceutical
treatments cost

GP/Outpatient specialist
visits cost

Figure 4 Distribution of costs in patients with and without a joint prosthesis.
Notes: [l Blue: Prothesis No. Navy: [ll Prothesis Yes.

8.3%
oo

Exams cost

comorbidities and direct medical costs, it was reported that
compared to a control group without OA, those with OA
had more comorbidities such as musculoskeletal, neuro-
pathic pain, depression, anxiety, and sleep disorders.’’
Patients with OA also received more treatments for pain
and treatment of comorbidities, leading to an increase in
direct medical costs that was twice as high versus those
with no OA. While our analysis considered all medical
costs prescribed by the patient’s GP for OA, it would be
interesting to extend this analysis to include all GP pre-
scriptions, and possibly compare direct costs to another
disease.

Joint replacement was a major source of costs in our
analysis. However, despite these massive costs, a number
of studies have concluded that these interventions may be
considered as cost effective.***° A very recent PRISMA
systematic review also concluded that total hip arthro-
plasty is a cost-effective option for hip osteoarthritis.*'
Some of these analyses have considered both direct and
indirect costs. This is not a trivial point since the indirect
costs of OA are substantial.** In fact, in the study from
Italy from 2004 while direct yearly costs were €934,
yearly indirect costs, including lost productivity of patients
and caregivers, were nearly 30% greater, amounting to
€1236.2 Another study reported that indirect costs were

mean annual cost per patient
with prothesis €10,091

89.1%

47.5%

10.0%

Hospitalizations cost

0.0%

Joint protheses cost
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similar or even greater than direct costs for OA across
Asia.*? A health economic analysis of costs for OA in the
US further confirmed that the disease is associated with
substantial economic burden considering costs of medical
care, drugs, and indirect work loss.** Total knee replace-
ment is also seen as an effective intervention that is cost
effective at low and high levels of improvement.*

Our real-world analysis has some limitations that may
have led to an underestimation of the actual costs of OA.
First, we analyzed only direct costs of specialist visits,
exams, and drug therapies that were prescribed by a GP,
and any additional treatments or exams that were not
prescribed by the GP, such as by a specialist for example,
were not included in the database. In particular, other
authors considered also therapies such as hyaluronic acid
injections and platelet-rich plasma,*® however not being
administered by GPs they are not recorded in IQVIA LPD.
Second, drugs that were not reimbursed drugs were not
considered among costs. In addition, since reporting a
hospitalization to the patient’s GP is not mandatory, the
costs of hospitalizations that the GP was not aware of
could not be included. Third, cost variability due to dif-
ferent OA severity of patients cannot be analyzed since the
database does not have such information. Lastly, while not
a limitation, we note that indirect costs are not recorded in
database.

In conclusion, this updated real-world analysis of direct
costs associated with care of patients in Italy confirms the
substantial economic burden of OA, substantially depend-
ing on the medical therapy prescribed. Furthermore, direct
costs also dramatically increased when joint replacement
was needed.
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