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CHAPTER 6

Abstract

Purpose

To determine the cost-effectiveness of early referral by the general practitioner for
magnetic resonance (MR) imaging compared with usual care alone in patients aged 18-45

years with traumatic knee symptoms.

Materials and Methods

Cost-utility analysis was performed parallel to a prospective multicenter randomized
controlled trial in Dutch general practice. A total of 356 patients with traumatic knee
symptoms were included from November 2012 to December 2015 (mean age, 33 years +8
[standard deviation]; 222 men [62%)]). Patients were randomly assigned to usual care (n =
177; MR imaging was not performed, but patients were referred to an orthopedic surgeon
when conservative treatment was unsatisfactory) or MR imaging (n = 179) within 2 weeks
after injury. Main outcome measures were quality-adjusted life years (QALYs) and costs
from a healthcare and societal perspective. Multiple imputation was used for missing data.

The Student t test was used to assess differences in mean QALYs, costs, and net benefits.

Results

Mean QALYs were 0.888 in the MR imaging group and 0.899 in the usual care group (P =
.255). Healthcare costs per patient were higher in the MR imaging group (€1109) than in
the usual care group (€837) (P =.050), mainly due to higher costs for MR imaging, with no
reduction in the number of referrals to an orthopedic surgeon in the MR imaging group.
Conclusion

MR imaging referral by the general practitioner was not cost-effective in patients with
traumatic knee symptoms; in fact, MR imaging led to more healthcare costs, without an

improvement in health outcomes.
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TACKLE TRIAL - COST-EFFECTIVENESS

Introduction

After lower back pain, knee pain is the most commonly reported musculoskeletal reason
for patients to visit their general practitioner (GP).1> Among these patients are those with
knee pain due to trauma, which has a substantial effect on quality of life, especially in
younger patients.? The estimated incidence of new knee injuries ranges from one to two
cases per 1000 patients per year, with a peak incidence of four to six cases per 1000 patients
per year in patients aged 15-25 years.?*

Magnetic resonance (MR) imaging is the modality of choice in the diagnosis of a soft-
tissue lesion, with a sensitivity of 87% and a specificity of 93% in the overall detection of
meniscus and anterior cruciate ligament tears.>® The high diagnostic accuracy of MR
imaging made diagnostic arthroscopy obsolete and justified the use of MR imaging to make
a diagnosis after knee trauma.’

Although the majority of knee MR examinations are still requested by orthopedic
surgeons (with well-established added value), in the past decade, a shift toward earlier MR
imaging in primary care has been seen.”® The suggested potential beneficial effects of MR
imaging in primary care are as follows: In case of negative findings, patients can be
reassured and might be able to avoid unnecessary referrals to secondary care. In case of
positive findings, an earlier diagnosis can be made, potentially resulting in earlier recovery.®-
14

However, due to the lack of evidence regarding the added value of MR imaging in
primary care, the Dutch College of General Practitioners guidelines!®> recommend not to
request MR imaging in these patients. Other countries have developed similar guidelines
that provide conflicting or unclear advice regarding when to perform MR imaging in primary
care or when to refer to a patient to an orthopedic surgeon.>16-18
The aim of this study was to determine the cost-effectiveness of early referral by the GP for
MR imaging compared with usual care alone in patients with traumatic knee symptoms over

a 1-year period.
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CHAPTER 6

Materials and Methods

All patients approved and signed the informed consent form before entering this study. The
study was approved by the medical ethics committee of the Erasmus Medical Center and
by the Dutch National Central Committee on Research Involving Human Subjects (Dutch

trial registration, NTR3689).

Study Design and Patients

We conducted an economic evaluation parallel to a prospective pragmatic multicenter
open-labeled noninferiority randomized controlled trial with 12 months of follow-up.
Details of the research protocol already have been published.® We chose a noninferiority
design, since MR imaging was regarded as a newly introduced diagnostic tool in general
practice. The study was powered to detect this noninferiority.” From October 2012 to
December 2015, patients aged 18—-45 years who consulted or reconsulted their GP with
knee symptoms due to a traumatic injury or a sudden onset of pain, function loss, or both
in the preceding 6 months were included. The age criterion (<45 years) was chosen to
exclude subjects with a relatively higher prevalence of degenerative findings for which no
clear treatment options are currently available, meaning the MR findings would have had
little influence on subsequent treatment. Exclusion criteria were indications for direct
referral (eg, a fracture or a locked knee), patients already in secondary care for their current
knee symptoms, previous surgery in the affected knee, knee osteoarthritis diagnosed earlier
by a physician, other nontraumatic arthropathy (eg, isolated patellofemoral pain or patella
luxation), a previous MR examination for current knee symptoms, and contraindications to
MR imaging. When a patient again consulted the GP with persistent knee symptoms and
was not invited to participate during the first visit, the patient was only eligible for inclusion
when the performed diagnostics and treatment adhered to Dutch guidelines after the first
consultation, without MR imaging or an orthopedic referral. These patients still experienced
symptoms of traumatic knee injury but usually had a longer history of symptoms. A total of
150 GPs located in the western part of the Netherlands invited all the patients included in
this trial directly during consultation or afterward by sending invitation letters to eligible

patients who were missed during the first consultation.
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Randomization and Subject Group

After the patients signed the informed consent form and completed the first questionnaire,
the researchers (KvO, NMS) performed the randomization. An independent person
produced a randomization list with a computer by using random blocks of four and six
without stratifying for patient characteristics. The researchers had no access to the
randomization list, resulting in a concealed allocation that could not be predicted or
influenced. A total of 356 patients (mean age, 33 years 6 8 [standard deviation]; age range,
18-45 years) were included and randomly assigned to one of the groups. Of these patients,
222 (62%) were male, with a mean age of 32 years + 8 (range, 18-45 years), and 134 were
female (38%; mean age, 33 years + 8; range, 18—45 years). Mean duration of symptoms was
52 days + 44.

Patients were evenly allocated to undergo either usual care or MR imaging, and no
patient or caregiver was blinded to group assignment (Fig 1). Patients in the usual care
group were treated by the GP according to Dutch clinical guidelines> which provide advice
on (a) whether rest or specific exercises are necessary, (b) pain medication, and (c)
physiotherapy. All GPs in this study were instructed not to request an MR examination in
this trial arm when the former treatment did not have satisfactory results but to refer the
patient to an orthopedic surgeon. Patients in the MR group underwent MR imaging within
2 weeks after completing the first questionnaire in addition to usual care based on the

aforementioned guidelines.?®

Intervention: MR Imaging

MR imaging was performed with a 1.5-T MR imager by using a dedicated knee coil at six
different centers (one university hospital, four peripheral hospitals, and a private MR center
with several locations in the Netherlands). Prior to the start of the study, three radiologists
evaluated and approved all “acute knee” MR protocols used at each center. These protocols
were optimized for each MR imager, were familiar to the radiologists in that particular
center, and provided a good reflection of the factual diagnostics, as used in the Netherlands.
All protocols included sequences in the sagittal, coronal, and transverse planes, with at least
one sequence with fat suppression and one gradient echo sequence targeted on cartilage

damage.
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Prior to the start of this study, two orthopedic surgeons defined positive MR findings
that might need further assessment by an orthopedic surgeon (ie, trabecular fracture,
complete rupture of a collateral ligament, meniscus tear, cruciate ligament rupture,
fullthickness cartilage defect). In the present study, we specifically instructed and trained
12 musculoskeletal radiologists, each with at least 10 year of experience. Referral advice
was based on the presence of positive MR findings and was automatically derived from an
encrypted Web-based standardized MR imaging knee report.’® The referring GP received a
speech-based free-text report, as usual. In addition, radiologists were asked to conclude
their MR report with the referral advice derived from the structured online MR report.
These patients returned to their GP for the MR result and continued in primary care with
treatment as described in the Dutch clinical guidelines®®, unless they were referred to an

orthopedic surgeon, who would subsequently take over their care and treatment.

Primary Outcome Measures: QALYs and Costs

We performed a cost-utility analysis from a healthcare and societal perspective with a 1-
year time horizon, according to the Consolidated Health Economic Evaluation Reporting
Standards (or CHEERS).?® We used the three-level EQ-5D questionnaire (Euroqol,
Rotterdam, the Netherlands) to calculate quality-adjusted life years (QALYs) as the area
under the curve of the utility scores measured over 12 months, according to the Dutch
tariff.??2 Scores were measured at baseline, 6 weeks, and 3, 6, 9, and 12 months. Costs
were evaluated by using self-reported questionnaires at 3, 6, 9, and 12 months, reflecting
on the previous 3 months. Healthcare costs included costs for GP visits, physiotherapy
sessions, orthopedic surgeon visits, MR imaging, conventional imaging, arthroscopy,
hospital admission, and medication. Nonhealthcare costs included costs for work
absenteeism, work presenteeism (reduced quality of work), unpaid work (groceries,
housekeeping, children; calculated only over the differences between the two groups),
housekeeping, caregiving by the family, traveling, and medical aids, such as knee braces or
crutches. Unit costs sources are presented in the Table and were mostly derived from the
Dutch guideline for economic evaluation with standard reference prices in Euros at the 2015

price level, without discounting.?32*
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Statistical Analyses

All analyses were performed according to the intention-to-treat principle. Missing data
were corrected for possible selective nonresponse by using multiple imputations with fully
conditional specification and predictive mean matching.?> We imputed 100 data sets with
four iterations by using the following predictors: randomization group, age, sex, body mass
index, loss to follow-up, clinical scores (eg, Lysholm scores), and utilities. The Student t test
was used to assess differences in mean QALYs, costs, and net benefits between the MR
group and the usual care group. P<.05 indicated a significant difference. We expressed cost-
effectiveness by using cost-effectiveness acceptability curves from both a healthcare
perspective and a societal perspective. Depending on the willingness to pay (WTP) per
QALY, the acceptability curves show the probability that MR imaging has a more favorable
net benefit (NB = WTP * QALYs - Costs), than does usual care. Additionally, we plotted 400
bootstrap replicates of the average difference in costs and effects in the incremental cost-
effectiveness plane to express the uncertainty of our cost-effectiveness analysis. All
analyses were performed by using statistical software (IBM SPSS, version 22.0; SPSS,

Chicago, Ill).

Ancillary Analyses

Three secondary analyses were performed, two of which were purely in specific subgroups
of patients. The first subgroup consisted of patients with a duration of knee symptoms of 4
weeks or longer, since referral to an orthopedic surgeon in the 1st weeks after knee trauma
should have no effect on the treatment course, as stated in the Dutch clinical guidelines.*
On the basis of these guidelines and with consensus in the project research group (GPs,
radiologists, and orthopedic surgeons), we intended to include only those patients with
persistent knee symptoms lasting 4 weeks or longer. However, during the start of the study,
the participating GPs preferred to also include patients with a shorter duration of
symptoms, since this was more in keeping with daily practice. The second subgroup of
patients also had knee symptoms for more than 4 weeks, and they were directly included
during the first consultation by the GP. In the third and final ancillary analysis, which

included all patients, we measured QALYs with the transformed Visual Analog Scale (VAS)
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CHAPTER 6

of the EQ-5D questionnaire ranging from 0 (worst imaginable health) to 100 (perfect health)
by using the power transformation 1 - (1 - VAS/100)¢1,

Results

Patients

The GPs invited 836 patients to participate in this study, 356 of whom could be included and
randomized (Fig 1). Of the 179 patients allocated to the MR imaging group, 174 underwent
MR imaging. Three patients did not attend their MR imaging appointment, one patient was
pregnant, and one did not undergo MR imaging because of personal circumstances. Of the
177 patients allocated to the usual care group, at least 10 underwent MR imaging requested

by the GP (responders’ data).

QALYs and Costs

No significant differences were found in mean QALYs over the 12-month follow-up period
between the MR group and the usual care group (0.888 vs 0.899, P = .225) (Fig 2). There
were significantly higher healthcare costs per patient in the MR group (€1109) than in the
usual care group (€837) (mean difference, €273; 95% confidence interval: 0, 545) (Table).
This difference was mainly based on higher costs of MR imaging and on insignificantly higher
costs of physiotherapy and arthroscopy in the MR group. In the MR group, 22% of patients
underwent arthroscopy compared with 16% of patients in the usual care group (P = .150).
Furthermore, insignificant higher nonhealthcare costs were observed in the MR group
(mean difference, €302; 95% confidence interval: -2659, 3262). These higher nonhealthcare
costs were mainly based on higher costs for work absenteeism in the MR group, with a mean
of 10.3 absent workdays in the MR group compared with 7.8 absent workdays in the usual

care group (P =.188).
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Figure 1: Flowchart shows patient allocation in this randomized controlled trial. GP = general

practitioner, IQR = interquartile range.

Assessed for eligibility (n=836)

Enrollment

Excluded (n=480)

0 Not meeting inclusion criteria (n=311)
0 Declined to participate (n=121)

0 Other reasons (n=48)

‘ Randomised (n=356) ’

v

v
/ MR group (n=179)

Received protocol initiated MR scan
(n=174)

0 Time from baseline to MR scan:

median 6 (IQR 4 to 9) days

Did not receive protocol initiated MR scan
(n=5)

0 No show (n=3)

0 Pregnancy (n=1)

Q Personal circumstances (n=1)

v

/Lost to follow-up (n=5):

No time to fill in questionnaires (n=1)
Lost motivation (n=4)

/

Response rate:

Allocation

Follow-up

v

Usual Care group (n=177)

Received MR scan (n=65)*
0 Time from baseline to MRI:

median 48 (IQR 26 to 69) days
0 Requested by the GP (n=10)
0 Requested by the orthopaedic surgeon

(n=27)

0 Unknown (n=28)*

*Based on imputed data

\

Lost to follow-up (n=19): \

No time to fill in questionnaires (n=5)
Dissatisfied (n=8)
Lost motivation (n=6)

Response rate:

v

6 weeks 94% 6 weeks 86%
3 months 91% 3 months 80%
6 months 85% 6 months 72%
9 months 78% 9 months 63%
!2 months 87% / K 12 months 75% /
v Analyses v
t Analysed (n=179) ’ L Analysed (n=177) ]

95



*SOA|BS puUE S9Y21INJID ‘sAejul ‘S9ssaudw0d ‘SadkI( 04 SISO SIPN|IUI SPIE |BIIPIIAS "PR31BINJ|ED sdnoJd
U29M13q 92UaJ34Ip 3yl AjuQ "uoieanpa pue spiy ‘3ulieauUN|oA ‘sqol ppo ‘sa1192048 ‘Buidaayasnoy uo juads sinoy sspnjoul anoge| predun, “syruow
21 49n0 Ayjuenb paonpau 98ejusdiad uesw ay) se passasdx] ‘Suiyijou pasnpoud :9%00T 01 Axauenb uononpoud [ewuou (%0 wouy Suidues Ayiyuenb
paonpay, Y2am Jad sinoy g€ pue shep ' Jo ueaw e yum gol pied e pey syuaned ayl 40 %06 ‘(v) Jnoy Sunjiom Jad g/ H€3 “Yoam Jad sAep pue sinoy
qof paliodal-J|as ‘9ouasge SY2aM ZT JO WnwixXew '3°1 ‘§aam e shepyiom g yum gol e 1oy sAep 8oussge Gg JO WNWIXeW :poylaw Uoidlidq *s1si8ojoinau
‘s3si|e1dads uollepljeaad ‘s1sidojorewnayJ ‘suoagins uipnjoul ‘sisije1dads |eaIpaw JayiQe e1ep Juailed pajiodas-}as :Q ‘|u ua1soyulidIpaw MMM ) ‘elep
uMoO :g "STOZ Joqwaldas palepdn ‘(1niisu| 942yl eaH |eUOIIEN Y2INQ Y1) SUOIIBN|BAS JILIOUO0IS 404 dUI[IPINS 1Y ‘|BAIDIUI 9DUSPIIUOI %66 [1D%S6

(tT9‘€c 03 29%‘C-) ¥LS T190‘S GE9'S
(z9z‘c 01 659°C-) 20E ey 97S‘y
(903¥2-)6- 0% VN 85 187 VN 9s a
(zt010)9 61 VN S 14 VN 00T \
(6£030LT-) St~ 8¥T S0T  ¥T €01 €/ 6 v y/vt
(00T 03 ¥T-) €V T 4 14 SS ss v v Jy/oz
(68€C01952°C) ¥8T- €6 95¢T 00T 06- 69¢T 00T v y/v1-
(0v6 03 L06-) LT 9S8°T %t L€ U8'T % 8¢ av dy/sg
(9v¥‘T 03 86%-) ¥L¥ 9¥0°C 8L 6v 025°C €0T VS a‘'v ay/se
(svs010) €Lz LE8 60T‘T
(zorp-)1- € VN Z3 4 VN 43 o)
(0o31-)0 O IT0 8 0 700 v o) %
(¥10392-)9- 8T ¥00 € 4} 00 ¢ \ 9/¥
(s9012-)T€ 0§ 8T'0 ST 8 0€0 €T v 9/C
(89T 03 T€-) 69 99T 8T'0 9T GET ST0 ¢ g 056
(99T 03 STT) OVT 6 vr0  LE 574 60T 00T \ STC
(€03/)z- 9t 8€0  GE vT vE0  TE q w
(ST 018%-)9T 9T o o0 0 0 0 v /gL
(61 039Z-) - oO€ 0€0 T 9t 9z’0 T q 00T
(8T 035T-)T 91 [TO0 8 LT 6T0 6 \ 16
(L€01/€-)0 60T 0T 1t 60T 0CT v \ 16
(261 0195-)89 18C 788 SS 6v7€ 85°0T 09 v €€
(toroz)6- L€ ETT LY 8¢ 780 It v €€
(ID%S6) 3 Ul s1sod ul 3 ul awn|oA (%) 3ul awn|oA (%) 92JN0S 3 Ul
92UBJ3J4Ip UBIIA S1S0D uea|y ||eJ3AQ  S1SOD Ues|A [|e4J9AQ SISOD  S1S0D lun
LLT=u 6LT=u
dnou8 ase) jensn dnous 4N

S1S0J 1violL

$1500 aiedyjjeay-uou |ejo|

5SplIe |edIpaw S150)

S1502 [9AeJ |

sinoy ‘Ajlwey Aq djsH

sinoy ‘djay SuidaayasnoH

sinoy ‘panoge| paanpoud-4as predun
>»Auuenb paonpaJ ‘wisiealuasald
qSAep ‘wsiaaiuasqy

$1502 3Jedy}jeay |erol

uonesipsin

suo1193(ul Jejndiue-eslu|

s1ySiu ‘(jeatu)d) uoissiwpe |eudsoH
sAep ‘(asedAep) uoissiwpe |eldsoy
Adoasouyny

ueas [y

Sui8ew |euonuanuo)

sinoy ‘djay SuisinN

1USIA J0300p Auedwo)

eMSIA S1S1|e2ads [ealpaw Jay10
1SIA uoaduns dipasedoyliQ
suolssas Adeuayy [eaisAyd

USINdD

(95€=u) dn-moj|0} SyuOW-ZT 3y} J2A0 Judlled Jad S3S0J a1edyljeay-uou pue aiedyijeaH T d|qel


http://www.medicijnkosten.nl/

TACKLE TRIAL - COST-EFFECTIVENESS

Figure 2 Graph shows patients’ utility scores and mean quality-adjusted life years (QALY) over the
12 months of follow up
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Measuring moment

QALY was measured as the area under the curve over 12 months with the EuroQol 5 dimensions (EQ-5D) utility
score (Dutch tariff) ranging from -0.329 (worst health status) to 1.000 (best health status).

Cost-effectiveness

From a healthcare perspective, the probability that MR imaging is a cost-effective
alternative to usual care ranged from 3% for €0 WTP per QALY (ie, when only costs count)
to 8% for €80 000 WTP/QALY (ie, the unofficial upper bound threshold for cost-effectiveness
in the Netherlands) (Fig 3). From a societal perspective, because of the larger uncertainty of
the cost difference, the probability starts higher at 36% for €0 WTP/ QALY and then
decreases to 21% for €80 000 WTP/QALY. The accompanying scatter plot (Fig 4) shows the
majority of the bootstrap replicates in the northwest quadrant (91% for the healthcare
perspective, 61% for the societal perspective), meaning overall higher costs for lower

QALYs.
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Figure 3 Probability that MR imaging in primary care is cost-effective compared to usual care in
patients with traumatic knee complaints.

Figure 4 Incremental cost-effectiveness plane from a societal and healthcare perspective using 400
bootstrap replicates for each
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Ancillary Analyses

In the Appendix we present the figures and tables for ancillary analyses. Most analyses
enabled us to confirm the economic preference for usual care. Only the second exploratory
analysis in the subgroup of patients directly included by the GP and with a duration of
symptoms of 4 weeks or more (n = 94) showed a probability of MR imaging being cost-
effective compared with usual care ranging from 75% for €0 WTP/ QALY to 83% for €20 000
WTP/QALY from a healthcare perspective. From a societal perspective, this was 58% and
62%, respectively. However, caution is required when interpreting these findings, as there

were only 94 patients in this subgroup, implying considerable uncertainty.

Discussion

In patients aged 18-45 years with a traumatic knee symptoms seeking medical attention in
a primary care setting, no differences in mean QALYS over the 12-month follow-up period
were found between the MR group and the usual care group. The MR group had significantly
higher healthcare costs, mainly because of more physiotherapy sessions and more
arthroscopies, in addition to the study-initiated MR examinations. Furthermore, in the MR
group, there was no reduction in the referral rate to an orthopedic surgeon. Total costs
unrelated to healthcare were also slightly higher (this difference was not significant) in the
MR group based on more work absenteeism. From the cost-utility analyses, we concluded
that referral for early MR imaging by the GP is unlikely to be cost-effective compared with
usual care in patients aged 18—45 years with traumatic knee symptoms.

In the United Kingdom, a randomized controlled trial was performed on the cost-
effectiveness of MR imaging in a subgroup of patients suspected of having an internal
derangement who were referred to an orthopedic surgeon.® Patients were randomly
assigned to (a) imaging with a provisional orthopedic appointment or (b) orthopedic referral
without prior MR imaging. The authors included 553 patients and analyzed 386 complete
cases; no significant differences were found in mean QALYs over 24 months between these
two groups.?® The accompanying efficiency study showed that patients in the MR group also
reported no significant improvement over time measured with the Short Form 36-item

physical functioning scale in contrast to the patients in the direct orthopedic referral
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group.?’ In the cost-effectiveness study, only healthcare costs were considered and were
higher in the MR group. In the MR group, 40% underwent arthroscopy compared with 28%
in the orthopedic group, with more subsequent work absenteeism in the MR group; our
results are in line with these findings.1® On the basis of an insignificant increase in QALYs in
the MR group of 1.444 compared with 1.393 in the orthopedic referral group, the authors
concluded that MR imaging in primary care was 80% likely to be cost-effective in patients
presenting with knee symptoms, with an incremental cost-effectiveness ratio of £5000 to
£6,000 per QALY. However, the authors recommend caution when interpreting their
findings because private costs and productivity losses were not considered, 30% of the cases
were excluded because of missing data, and there was a potential recall bias with the last
questionnaire reflecting on the past 12 months.

Another randomized controlled trial with cost-effectiveness analysis included 120
patients who presented to the emergency department with knee pain and who were
referred to an orthopedic surgeon.?® All patients underwent MR imaging; however, prior to
the MR examination, patients were randomized and only half of the cohort was informed
about the MR result. The other half, including the involved orthopedic surgeon, was blinded
to the MR result (ie, the no MR imaging group). Overall, higher utilities with significantly
lower costs were observed in the no MR imaging group (arthroscopy rate was 24% in this
group and 30% in the MR imaging group), and these findings were in line with our results.
Also, in patients with lower back pain, routine diagnostic imaging led to worse or, at best,
unimproved self-reported outcomes, supporting the robustness of our findings.?°

To our knowledge, this study is the first to thoroughly assess the cost-effectiveness of
MR imaging in primary care. With a multicenter design involving 150 GPs and six different
MR centers, we compiled a sample of patients aged 18-45 years with traumatic knee
symptoms, reflecting (to a large extent) daily MR imaging practice. We evaluated a wide
range of associated costs, including the costs for productivity losses. Furthermore, we
analyzed all cases according to the intention-to-treat principle, without excluding cases for
missing data. Possible attrition bias was handled with multiple imputations.

Unfortunately, difficulties were encountered in including a sufficient number of patients,

despite our efforts to regularly remind GPs via telephone calls, office visits, and newsletters.
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The sample size calculation in this study was based on the primary endpoint, which was to
show noninferiority of knee-related daily function as measured with the Lysholm Knee
Scoring Scale. The current study was developed to address secondary objectives of QALYs
and costs; any observed null findings could be attributed to a lack of power. Eventually, the
sample size was decreased from 520 to 356 patients, and invitation letters were sent to
eligible patients who were not directly invited during the first consultation. The effect of
this intervention was reviewed in the ancillary explorative analyses by using specific
subgroups. These analyses were not predefined and have a low statistical power, with a
small number of patients in each subgroup. Data on quality of life and costs were collected
every 3 months, minimizing recall bias. Bias could have been introduced by the unblinded
randomization. For patients who were satisfied with the randomization to MR imaging, this
could hypothetically result in a higher quality of life in the MR imaging group that was not
detected. We believe the unblinded randomization had no influence on the reported costs.

Furthermore, no data were collected on surgery for anterior cruciate ligament
reconstruction, and we evaluated only the performed arthroscopies. However, this may not
have affected our main results, because this probably concerns only a few patients evenly
distributed over both groups, since most patients with an anterior cruciate ligament rupture
do not undergo reconstructive surgery.3°

On the basis of the present results, referral by the GP for MR imaging was not cost-
effective in patients aged 18—45 years with traumatic knee symptoms. MR imaging led to
more healthcare costs, without improving health outcomes. Although our exploratory
analyses indicated that a subgroup of patients might exist in whom MR imaging could be
cost-effective, the characteristics of this subgroup need to be evaluated in a future study.
For the moment, usual care as described in the Dutch general practice guidelines (15)
without referral for MR imaging and with referral to an orthopedic surgeon in patients with
persistent knee symptoms should be the guideline of choice. Our results can also be applied
to other healthcare systems in which healthcare providers other than orthopedic surgeons
are involved in the primary care and diagnostic work-up of patients with symptoms after a
traumatic knee injury. Not to request an MR examination might be challenging in the

current climate of defensive medicine, in which patients are demanding and healthcare
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providers have a limited amount of time. With the presented results, we hope to support
both patients and healthcare providers in the primary evidence-based care of patients with

traumatic knee symptoms.
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Ancillary analysis 1

Subgroup of patients with a duration of knee complaints for 4 weeks or
longer, n=218

Appendix Table 1 Baseline characteristics of a subgroup of patients with less than 4 weeks
complaints (n=218)

MR group Usual care group
Baseline characteristics n=102 n=116
Age, mean (SD) years 34 (8) 33(8)
Male gender, n (%) 66 (65) 66 (57)
Body Mass Index, mean (SD) 25 (4) 26 (4)
Duration of complaints at inclusion, mean (SD) days 73 (36) 79 (40)
Quality of Life, EQ-5D mean (SD) 0.820 (0.158) 0.822 (0.139)

SD: standard deviation, EQ-5D: EuroQol 5 dimensions utility score with the Dutch tariff ranging from -0.329
(worst health status) to 1.000 (best health status)
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TACKLE TRIAL - COST-EFFECTIVENESS

Appendix Figure 1 Patients’ utility scores and mean QALY over the 12-months follow-up in a
subgroup of patients with traumatic knee complaints for 4 weeks or longer (n=218)

QALY: Quality Adjusted Life Year measured as the area under the curve over 12 months with the EuroQol 5
dimensions utility score (Dutch tariff) ranging from -0.329 (worst health status) to 1.000 (best health status)

Appendix Figure 2 Probability that MR imaging in primary care is cost-effective compared to usual
care in a subgroup of patients with knee complaints for 4 weeks or longer (n=218)
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Ancillary analysis 2
Subgroup of patients with more than 4 weeks of complaints and directly
included by the general practitioner, n=94

Appendix Table 1 Baseline characteristics of a subgroup of patients with less than 4 weeks
complaints (n=218)

MR group Usual care group
Baseline characteristics n=43 n=51
Age, mean (SD) years 32(9) 33(8)
Male gender, n (%) 26 (60) 29 (57)
Body Mass Index, mean (SD) 24 (4) 25 (3)
Duration of complaints at inclusion, mean (SD) days 64 (37) 69 (37)
Quality of Life, EQ-5D mean (SD) 0.812 (0.137) 0.806 (0.107)

SD: standard deviation, EQ-5D: EuroQol 5 dimensions utility score with the Dutch tariff ranging from -0.329
(worst health status) to 1.000 (best health status
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Appendix Figure 3 Patient utilitiy scores and mean QALY over the 12-months follow-up in a
subgroup of patients with more than 4 weeks complaints and directly included by the GP (n=94)

QALY: Quality Adjusted Life Year measured as the area under the curve over 12 months with the EuroQol 5
dimensions utility score (Dutch tariff) ranging from -0.329 (worst health status) to 1.000 (best health status)

Appendix Figure 4 Probability that MR imaging in primary care is cost-effective compared
to usual care in a subgroup of patients with more than 4 weeks complaints and directly
included by the GP (n=94)

110



EARLY MR IMAGING IN OSTEOARTHRITIS

Ancillary analysis 3

Cost-effectiveness using the Visual Analogue Scale (VAS) of the Euroqol,
n=356

Appendix Figure 5 Patients’ utility scores measured with a Visual Analogue Scale (VAS)
over the 12-months follow-up (n=356)

QALY-VAS: Quality Adjusted Life Year — Visual Analogue Scale, measured with the Euroqol VAS as the area under
the curve over 12 months using the power transformation 1-(1-VAS/100)*1.61. Ranging from O (worst health
status) to 1 (best health status)

Appendix Figure 6 Probability that MR imaging in primary care is cost-effective compared
to usual care in patients with traumatic knee complaints using a Visual Analogue Scale
(n=356)
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