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Abstract

Context: The need for patient navigator is growing, and there is a lack of cost evalua-
tion, especially during survivorship.

Objective: The objective of this study is to evaluate the cost-effectiveness of an
Ambulatory Medical Assistance (AMA) programme in patients with haematological
malignancies (HM).

Design: A cost-effectiveness analysis of the AMA programme was performed com-
pared to a simulated control arm.

Setting: An interventional, single-arm and prospective study was conducted in a
French reference haematology-oncology centre between 2016 and 2020.
Participants: Adult patients were enrolled with histologically documented malignant
haematology, during their active therapy phase, and treated either by intravenous
chemotherapy or oral therapy.

Methods: An extrapolation of the effectiveness was derived from a similar nurse
monitoring programme (CAPRI study). Cost effectiveness of the programme was
evaluated through adverse events of Grade 3 or 4 avoided in different populations.
Results: Included patient (n = 797) from the AMA programme were followed during
125 days (IQR: 0-181), and adverse events (Grade 3/4) were observed in 10.1% of
patients versus 13.4% in the simulated control arm. The overall cost of AE avoided
was estimated to €81,113, leading to an ICER of €864.

Conclusion: The AMA programme was shown to be cost-effective compared to a
simulated control arm with no intervention.
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1 | INTRODUCTION

Haematological malignancies (HM) encompass a variety of disease
such as lymphoma, lymphoma B, multiple myeloma, Hodgkin's lym-
phoma (LH), chronic lymphocytic leukaemia (CLL) and other forms of
lymphoma. They represent 13 new cases per 100,000 habitants
worldwide (Defossez et al., 2019). About two-thirds of HM are lym-
phomas (LH and non-HL).

HM, and specifically aggressive lymphomas, are mostly treated
with standard cytotoxic chemotherapy. While chemotherapy is associ-
ated with improvement in overall survival, it can induce life-
threatening adverse events (AEs) (Habermann et al., 2006;
Pfreundschuh et al., 2008). Severe neutropenia is the most critical
treatment-related AE. Frequent but less severe AEs also include con-
stipation, nausea, vomiting, mucositis and neuropathy (15% in the
GELA study) (Coiffier et al., 2002).

The AEs reduce quality of life and sometimes lead to delays in che-
motherapy schedules or even treatment discontinuation. This results in
decreases in relative dose intensity (RDI) associated with a reduction in
treatment efficacy and of HM survival (Hirakawa et al., 2010).

The AEs generally appear during the days following treatment
administration when patients are back home and thus are generally
managed by phone calls where the patients call the oncology unit and
less commonly the primary care provider. Unscheduled patient calls
lack reliability and urgency and cause inappropriate use of healthcare
provider time (Formica et al., 2009; Marcus, 2002). The ability to guar-
antee the continuity of care, especially in oncology, is a major chal-
lenge to optimise the organisation of the health system.

Patient navigator (PN) programmes were developed in the
United States in the 1990s as an organisational innovation to meet
some of these challenges (Valaitis et al., 2017). PN programmes pre-
sent a wide variety in terms of targeted patients, disease focus and
implementation, but they all aim to achieve a patient-centred care
approach to create a link between patients, their families, health ser-
vices and primary care (Peart et al., 2018).

To improve the management of AEs in oncology, and more gener-
ally continuity of care for cancer patients, the Ambulatory Medical
Assistance (AMA) programme was developed a decade ago in the
Toulouse oncologic centre. This programme was described and evalu-
ated in previous pilot studies (Compaci et al., 2011, 2015). The pro-
gramme was a telephone-based follow-up procedure, based on
scheduled calls to the patient's home by a certified oncology nurse.
The aims of AMA were to provide healthcare quality, to promote ther-
apeutic adherence (by encouraging patients and by providing strict
control of their plans of care) and therapeutic education and to main-
tain patients at home, improve psychological support and use medical
resources appropriately.

The first pilot study, in patients with large B-cell lymphoma,
showed that most patients considered that AMA was an important con-
tributor to their safety as well as better understanding of their disease
and treatment plan. Nearly one-third of phone calls resulted in signifi-
cant modifications of the planned supportive therapies, and substantial

medical time was saving from oncologist (Compaci et al., 2011).

Based on these promising outcomes, a retrospective study was
conducted to evaluate the impact of AMA programme on RDI in
patients with CLL. The AMA programme tended to decrease the risk
of dose reductions [RDI < 80%: 41.4% in non-AMA vs. 20.7% in AMA
patients (p = 0.09)] and was significantly associated a reduction of the
risk of reduced RDI (OR=0.22, 1C95% 0.05-0.84, p =0.04)
(Ysebaert et al., 2019).

Globally, systematic reviews showed PN improve clinical out-
comes for a variety of chronic diseases and at different continuum
(Bernardo et al., 2019). However, only few studies have been con-
ducted on the economic evaluation of PN, and they focused only on
colorectal cancer care. Although there have been conceptual models
developed for evaluating the cost-effectiveness of PN programmes,
there has been a lack of cost evaluation in PN studies (Gerves-Pinquie
et al., 2018; Ramsey et al., 2009; Whitley et al., 2011).

The objective of this study was to evaluate the cost-effectiveness
of the AMA programme specifically in patients with HM, carried out
at the Léon Bérard cancer centre in the haematology unit.

2 | METHODS

2.1 | Setting and participants

Patients were enrolled in the study from March 2016 to March 2020
and were followed in the haematology unit from the specialised can-
cer centre of Léon Bérard (France). Patients were eligible according to
the following criteria: age greater than or equal to 18 years and a his-
tologically documented malignant haematology (lymphoma,
lymphoma B, multiple myeloma, HL, CLL and other forms of lym-
phoma). Patients were all enrolled during their active therapy phase,
treated either by intravenous chemotherapy or oral therapy (oral tar-
geted agents). Participants had to have access to and ability to use a
telephone. The study was approved by the Ethical Committee of Léon
Bérard Center and compliant to regulatory on post hoc research stud-
ies. All patients gave written informed consent, according to the insti-

tutional review board procedure.

2.2 | Intervention

The AMA programme was previously described (Compaci et al., 2011,
2015) and evaluated in a retrospective study in another French spe-
cialised oncologic centre for patients with HM (Ysebaert et al., 2019).
This pilot study is an interventional, prospective, non-controlled and
single-centre study.

All patients had a 1-h first visit with an oncologist before starting
their therapy. This was followed by an additional visit with an oncol-
ogy certified nurse. Three nurses were specifically dedicated to the
AMA programme. The nurse visit aimed to describe modalities of care
(planning of hospitalisation dates, biological follow-up), means of pre-
vention and detection of side effects, emergency patient call proce-

dure (oncology unit hot line, oncologist and AMA nurse e-mails) and
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finally the AMA programme. AMA consisted in calling patients at
home at a set time and day twice a week. The duration of the call was
on average 10 min. The AMA follow-up was stopped after the com-
pletion of all chemotherapy cycles, after 6 months in average.

This personalised follow-up aimed at coordinating inpatient and
outpatient cares through different interventions: anticipate and man-
age risk at home; manage and detect as early as possible the toxicities
that can be generated by treatment; ensure proper compliance with
treatment; break isolation; and rationalise care. By this mean, they
could encourage patients to visit their general practitioner (GP) or other

supportive cares such as nutritionist, psychologist or social workers.

2.3 | Comparator

To evaluate the cost-effectiveness of the programme, the effect size
of a similar programme, the CAPRI programme, was applied to simu-
late an AMA controlled arm based. The CAPRI programme was used
because of its similarities in terms of monitoring programme with the
AMA programme and was previously described elsewhere (Gervés-
Pinquié et al., 2017). Briefly, the CAPRI programme consisted in an
intervention of nurse navigators in adult patients with cancer treated
with oral anticancer agents in a specialised oncologic centre (Gustave
Roussy, France). Nurses provided regular phone follow-ups to assess
toxicities and manage symptoms, adherence and supportive care
needs. Also, patients could use the digital CAPRI interface (Internet
platform and mobile app) accessible to assigned outpatient healthcare
professionals who were enabled to visualise and record all of their
consultations. The intervention lasted 6 months maximum per
patients, and patients were followed for 6 additional months.

The CAPRI programme was evaluated in a prospective, single-
centre, randomised and controlled (clinical trial information:
NCT02828462). The CAPRI study compared randomised patients to
intervention or standard of care in a 1:1 basis. The RCT provided sci-
entific evidence that a system combining digital technology and new
human organisation significantly improves the clinical follow-up of
patients treated with oral anticancer therapies. Intervention group
showed significantly higher RDI (primary outcome) (93.4% vs. 89.4%,
p = 0.04), the overall Grade 3-4 AEs were less frequent (27.6%
vs. 36.9%, p = 0.02), and the number of hospital admissions was
lower in the CAPRI group (15.1% vs. 22%, p = 0.04) (Mir et al., 2020).

24 | Outcomes

Outcomes included for this cost-effectiveness study were focused on
AEs having considerable impact on the organisation of care and lead-
ing to hospitalisation. Based on patient phone calls, AEs of Grades
3 and 4 were collected and classified into the following categories:
haematology (neutropenia, anaemia, thrombopenia), digestive (diar-
rhoea, constipation, nausea, vomiting), neuropathy and dermatology
(skin rash, mucositis). The AEs of Grades 1 and 2 were negligible from

an economic perspective and therefore were excluded from the scope
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of this study. Additional supportive care related to pain, nutrition, psy-
chology, medico-social, palliative or general order was also included
and provided by the CAPRI trial.

2.5 | Effectsize

To elaborate a simulated control arm for the AMA programme, the
generalisation of the efficacy outcome of Grade 3-4 AE from the
CAPRI programme was applied. The intervention effect compared to
standard of care was derived from the RCT evaluating the CAPRI
programme. Despite some differences in terms of population, the
generalisation of the effect size from CAPRI programme was used to
simulate the AMA controlled arm. Populations were comparable in
terms of demographics, and some differences remained regarding
primitive tumours (Supplementary tables) and type of treatment
prescribed where more cytotoxic chemotherapy was prescribed in the
AMA programme (Table 1). No other potential confounding factors
was identified.

The same category of Grade 3-4 AEs from the CAPRI study was
used. Scope of AEs was similar between both studies over these cate-
gories. We used the relative risks from CAPRI, assuming similar effect
size, and applied it on the AMA arm to estimate an AMA control arm.
In CAPRI, patients having at least one of Grade 3-4 AEs of the four
categories in the intervention group were significantly less frequent
than in the control group [22.8% vs. 30.3%, RR = 1.33 (1.05-1.61)].
Increased proportion of patients with supportive care was also extrap-
olated from the CAPRI study [43.8% vs 35.2%, RR = 0.80 (0.60-
1.01)] and apply directly in both AMA arms. An additional increase
rate of supportive cares resulting from nurses' support was applied to
AMA intervention versus control arm [43.8% vs. 35.2%, RR = 1.24
(0.99-1.68)]

26 | Costs

The cost of the AMA programme was based on fixed costs for the
overall programme set-up and per patient costs (variable costs), both
from the payer perspective. A 5-year time horizon was used, with
2020-euro currency and no discount rate. Costs items of the AMA
programme are presented in Table 2. Among the fixed costs, a cost of
structure of €100 per month was included and was derived from the
annual national micro-costing study (ATIH, 2020). Additional €100 per
month was included corresponding to furnishings, phones, pagers and
computers. A cost of training sessions (€1200) for oncology specialisa-
tion was considered for three nurses.

For the entire cohort (n = 797), a 10-min call in average was con-
ducted twice a week for each patient for an approximately 6-month
period. Hourly salary of nurses was based on the median national
gross salary of €15 per hour. The cost of the AMA programme was
estimated to €110,760 for the period of 5 years, corresponding to an
annual cost of around €22,000. A sensitivity analysis was carried with

+/—20% of the total cost of the programme.
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TABLE 1 Description of the study populations
AMA CAPRI
Variable Total cohort Minimum follow-up? (1M-FU) Minimum intervention® (INT) Case Control
Number of patients 797 690 215 272 287
Age (mean, SD) 62.8(17) 61.5(18) 65.2 (16) 59.8 (14) 60.5 (13)
Male (n, %) 432 (54) 338 (49) 97 (45) 116 (43) 113 (39)
Follow-up, days 162 176 180 166 164
[Median, IQR] [110-182] [135-188] [145-180] [74-179] [87-180]
Death (n, %) 35 (4.4) 34 (4.9) 19 (8.8) 85 (31.3) 87 (30.3)
Time to death, days 156 157 167 174 190
(median, IQR) [87-258] [87-258] [121-449] [101-242] [108-285]
Therapy (n, %)
Cytotoxic (IV) 577 (72) 519 (75) 85 (40) - -
Cytotoxic (oral) - - - 109 (40) 109 (38)
Targeted (oral) 219 (27) 170 (25) 130 (60) 163 (60) 177 (62)
@Patient with at least 2-month follow-up.
bPatients with at least one intervention made by nurses.
TABLE 2 Cost inputs for adverse events and AMA programme
Costs Definition Source
Adverse event
Haematological €2260 Neutropenia, anaemia, thrombopenia DRG tariffs 2019
Gastrologic €1457 Diarrhoea, constipation, nausea, vomiting DRG tariffs 2019
Neurologic €2710 Neuropathy DRG tariffs 2019
Dermatologic €1944 Skin rash, mucositis DRG tariffs 2019
Supportive care €53 Tariff for specialist visit AMELI
AMA programme
Nurse salary €15 Net hourly wage INSEE
Calls per patient 48 Two calls per week for a 6-month follow-up AMA experience
Time per call 10 mn Average time spent per call with a patient AMA experience
Structure €100 Monthly cost ENC
Furnishings €100 Monthly cost Centre estimation
Training €1200 Cost of training for oncology certification Training in Léon Bérard
Annual total cost €22,152 Total 5-year cost for the entire cohort (n = 797)

Costs included in the analyses are presented in Table 2. Costs of
Grade 3-4 AE were based on DRG tariffs for hospitalizations (payer
perspective). For each category, types of AE were weighted average
by the number of admissions in 2019 and their associated tariffs. An
additional cost of supportive care was valued with the tariff for a spe-

cialist visit for the intervention arm.

2.7 | Statistical analyses

Analyses were conducted for the entire AMA cohort and for two sub-
populations: a subpopulation with a minimum of 1-month follow-up
(IM-FU) (which is one of the exclusion criteria of CAPRI study) and

patients with at least one direct intervention made by nurses (INT).
For comparability purposes, demographics and basic medicals were
described for each population and for the intervention and the control
arm of the CAPRI study. All-cause death occurring during the follow-
up and time to death were reported. Risk ratios and their 95% confi-
dence intervals were reported for each category of AE from the
CAPRI study. Only the RR of patients with at least one Grade 3-4 AE
was applied to simulate the AMA control arm. Increased proportion of
patients with supportive care was also extrapolated from the CAPRI
study and apply directly in both AMA arms.

Incremental cost-effectiveness ratio (ICER) was calculated for
Grade 3-4 AEs avoided. The ICER, defined as the difference in cost
between the AMA intervention arm and the simulated control arm
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CAPRI AMA Control (simulated)
Adverse events (%) Case Control RR (95%Cl) Total 1M-FU INT Total 1M-FU INT
Patients with AE (%) 228 30.3 0.75%(0.62-0.95) 10.1 11.6 37.2 134 154 494
Total number of AE 115 152 0.76 (0.67-0.87) 117 117 117 155 155 155
Average number per patient 1.85 1.75 - 1.46 1.46 1.46 1.46 1.46 1.46
AE category
Haematological 12.1 11.8 1.03 (0.70-1.90) 12.6 14.5 46.5 12.3 14.1 454
Digestive 6.3 8.0 0.79 (0.53-1.50) 1.6 1.9 6.0 21 24 7.7
Neurologic 0.7 2.8 0.25(0.18-0.41) 0.1 0.1 0.5 0.5 0.6 1.9
Dermatologic 3.7 7.7 0.48 (0.36-0.74) 0.4 0.4 14 0.8 0.9 2.9
Patients with supportive care® 43.8 35.2 1.24 (0.99-1.68) 43.8 43.8 43.8 35.2 35.2 35.2

2Only this RR was used to simulate the control arm.

bCare related to pain, nutrition, psychology, medico-social, palliative or general order.

divided by the number of Grade 3-4 AEs avoided, was estimated from
a static model. Progression-free survival (PFS) and overall survival
(OS) were not considered in the study because of the short follow-up
period of the programme (6 months). Sensitivity analyses were con-
ducted for RR of grade 3-4 AEs and for the total cost of the AMA
programme. A subgroup analysis was conducted in patients prescribed
targeted oral therapy.

3 | RESULTS

3.1 | Description of the populations

The entire AMA cohort included 797 patients, of 63 years of age in
average, and 54% were male (Table 1). Median follow-up was
5.3 months (162 days, IQR: 110; 182), and 35 deaths (4.4%) occurred
during the programme. Targeted oral therapy was prescribed for 27%
of patients (n = 219), and the remaining was prescribed intravenous
chemotherapy (72%, n = 577). The two subpopulations had similar
proportion of males, similar ages and similar follow-up. However, in
the INT subpopulation, with at least one direct intervention, patients
had a majority of targeted oral agents (60%).

Patients included in the CAPRI cohort had similar age, similar pro-
portion of males and similar median follow-up. Patients were pre-
scribed oral therapy only, with around 60% having targeted therapy
and 40% cytotoxic chemotherapy.

3.2 | Outcomes

Description of outcomes is presented in Table 3. At least one AE of
Grade 3-4 occurred in 80 patients, which represent 10.1% of the
entire cohort and accounted for a total of 117 events (1.46 events per
patient). Haematological AEs accounted for 12.6% of events, 1.6%
were digestive events, 0.4% were dermatologic, and 0.1% were neu-

rologic. The 80 patients with AEs were included the two

subpopulations, representing 15.5% and 37.2%, respectively, for 1M-
FU and INT subpopulations.

In the CAPRI study, the intervention and the control arm had
22.8% (n = 62) and 30.3% (n = 87) of patients (RR = 1.33, 95%Cl:
1.05-1.61), respectively, with at least one AE of Grade 3-4. The total
number of AEs was 115 events in the interventional arm (1.85 events
per patient) and 152 events in the control arm (1.75 events per
patient).

The AMA control arm was simulated from the unique RR of
increased proportion of patients with at least one AE of Grade 3-4,
which led to an estimated 13.4% of patients (n = 107, for the entire
cohort), accounting for a total of 155 estimated events (1.46 events

per patients).

3.3 | Costs

Costs of the Grade 3-4 AEs and cost of the AMA programme are pre-
sented in Table 4. On the entire cohort, the cost of AEs for the 5 years
of programme was estimated to €253,479 (€320 per patient) and
€334,593 (€422 per patient) for the intervention and the control arms
respectively. The cost of the AMA programme was estimated to
€110,760 (€140 per patient) for the 5 years. On the two subpopula-
tions, cost of AEs per patients ranged from €367 to €1179 and
from €485 to €1556 for the intervention and the simulated control
arms, respectively. Costs of supportive care were estimated to €23
and €19 per patient for intervention and control arms, respectively.
Average total costs per patient, including AE-related costs, cost of
the AMA programme and cost of supportive care, are presented in

Figure 1.

3.4 | Cost-effectiveness

We estimated that the AMA programme avoided 38 AEs (0.05 per
patient for the entire cohort) accounting for 26 patients without AEs
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TABLE 4 Associated costs of 5-year AMA intervention and simulated control arm from payer perspective

AMA intervention programme

Simulated control arm

Total 1M-FU
Patients with AE (n, %) 80(10.1) 80 (15.5)
Number of AEs 117 117
Cost by AE category
Haematology €226,002 €226,002
Gastrologic €18,936 €18,936
Neurologic €2710 €2710
Dermatologic €5831 €5831
AE-related costs €253,479 €253,479
AE-related cost per patient €320 €367
Cost of AMA programme €110,760 €98,400
Cost of AMA programme per patient €140 €143
Cost of supportive care €18,409 €16,018
Cost of supportive care per patient €23 €23
Total costs (payer perspective) €382,648 €367,897
Total costs (payer perspective) per patient €483 €533
1800 €
AMA intervention 1575€
1600 €
Simulated control 1395€
1400 €
1200€
1000 €
800 €
600 € 483 € 441 € 533€ s504¢
400 €
200€
-€
Total cohort Minimum follow-up Minimum intervention
(1M-FU) (INT)
FIGURE 1 Total cost (AE costs, cost of AMA programme and

supportive care) per patient, by subpopulation

and generating savings of €81,113 in terms of AEs for the entire
cohort (€102 per patient) (Table 5). The ICER, defined as the cost dif-
ference per Grade 3-4 AE avoided, was estimated to €864 for the
entire cohort. In subpopulations, ICER was estimated to €531 in
patient with 1-month minimum follow-up, and the AMA intervention
arm was dominant over the simulated control arm for patients with at
least one intervention from nurses.

Sensitivity analyses are presented in Table 6. The optimistic sce-
nario considering a 38% reduction (lower bounds, RR = 0.62) esti-
mated that the programme was dominant on the entire population
and the two subpopulations. The pessimistic scenario allowing a 5%
reduction in patients with Grade 3-4 AE (upper bounds, RR = 0.95)
estimated an ICER of €17,691 on the entire population. An increase
of 20% of the total cost of the AMA programme led to an
estimated ICER of 1440€. In patient with targeted oral therapy only,
the intervention was dominant on the entire population and

subpopulations.

INT Total 1M-FU INT
80 (37.2) 107 (13.4) 107 (15.4) 107 (49.4)
117 155 155 155
€226,002 €275,759 €273,308 €275,759
€18,936 €30,085 €31,060 €30,085
€2710 €13,565 €14,005 €13,565
€5831 €15,183 €15,675 €15,183
€253,479 €334,593 €334,048 €334,593
€1179 €422 €485 €1556
€41,400 - - -
€193
€4991 €14,794 €12,873 €4011
€23 €19 €19 €19
€299,870 €349,387 €347,465 €338,604
€1395 €441 ¢ €504 €1575

4 | DISCUSSION

This study aimed at estimating the cost-effectiveness of the AMA
(Outpatient Medical

haematological malignancies from the payer perspective in a single

programme Assistance) in patients with
centre.

The complexity of care, the hyperspecialisation of units and the
multiplication of call lines all contribute to considering the incoming
call as an imperfect organisational modality. In this context, an alterna-
tive model based on a programmed outgoing call, directed from the
care unit to the patient, from a trained nurse has been implemented
with the AMA programme.

The programme assumed that the application of the PN concept
to the active phase of treatment in haematology could improve the
safety and effectiveness of care. The objective was to improve the
monitoring of patients during the active phase of their treatment:
anticipate and manage risk at home; manage and detect as early as
possible the toxicities that may be caused (fever, mucositis, digestive
problems, asthenia, pain, neutropenia, anaemia, etc.) by chemother-
apy; ensure good compliance with treatment; break the isolation; and
rationalise care.

To our knowledge, only one study has reported the cost-
effectiveness of a PN during survivorship (active treatment phase), in
patients with Stage 3 colorectal cancer (Bernardo et al., 2019; Blakely
et al., 2015). The need to evaluate PN from a cost-effectiveness per-
spective is warranted, although their feasibility is made complex by
the lack of control intervention.

The cost-effectiveness of the programme was made possible by
simulating a control arm from a similar PN programme, the CAPRI pro-
gramme and its intervention effect on Grade 3-4 AEs (RR = 0.75,
95%Cl = 0.61, 0.95) compared to standard of care evaluated in a
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intervention compared to simulated Total M-FU INT

control arm AE-related cost difference €-81,113 €-81,113 €-81,113
AE-related cost difference per patient €-102 €-118 €-377
Difference in total costs €33,261 €20,432 €-38,733
Difference in total cost per patient €42 €30 €-180
Number of AEs avoided (n) 38 38 38
Number of AEs avoided per patient (n) 0.05 0.06 0.18
Cost-effectiveness
ICER per AE avoided €864 €531 Dominant

TABLE 6 Sensitivity analyses Total R Info

Patients with Grade 3-4 AE (lower scenario, RR = 0.62)

Total cost difference per patient €-47 €-73 €-509

AE avoided per patient 0.09 0.10 0.33

ICER per AE avoided Dominant Dominant Dominant
Patients with Grade 3-4 AE (upper scenario, RR = 0.95)

Total cost difference per patient €131 €131 €147

AE avoided per patient 0.01 0.01 0.03

ICER per AE avoided €17,691 €15,498 €5384
Total cost of AMA programme (lower scenario, —20%)

Total cost difference per patient €14 €1 €-219

AE avoided per patient 0.05 0.06 0.18

ICER per AE avoided €289 €20 Dominant
Total cost of AMA programme (lower scenario, +20%)

Total cost difference per patient €70 €58 €-142

AE avoided per patient 0.05 0.06 0.18

ICER per AE avoided €1440 € €1042 Dominant
AMA targeted oral therapy only
Total cost difference per patient €-357 €-494 €-7
AE avoided per patient 0.23 0.30 0.10
ICER per AE avoided Dominant Dominant Dominant

RCT. Based on a 25% reduction of patients with at least one AE of
Grade 3-4, 38 events were avoided over the 5 years, leading to esti-
mated savings of around €80,000 in terms of AEs. The AMA pro-
gramme was estimated to costs around €110,000 for the 5 years. This
study showed that the AMA programme was cost-effective (ICER =
€864) on the entire cohort of patients included during the 5-year
period and dominant on the subpopulation of patients receiving at
least one intervention from nurses.

Sensitivity analyses showed that the conservative scenario with a
5% reduction of patients with Grade 3-4 AEs would lead to an
increase of total cost of €131 per patient and an ICER estimated to
€17,691. The cost of the AMA programme had little impact on the
cost-effectiveness, where a 20% increase of the total cost led to an
estimated ICER of €1440 in the total cohort. Analyses of the two sub-
populations were optimistic, leading to better ICER. They focused on

patients followed for at least 1 month and on patients with at least
one intervention from nurses.

Results of this study should be considered conservative given that
OS and PFS were not taken into account. Patients were followed dur-
ing 6 months only and impact on PFS and OS could not be evaluated
on this short-term window. It has been demonstrated that PN and
Grade 3-4 AEs have a substantial impact on RDI (Mir et al., 2020).
Also, intermediate results from a similar AMA programme (the OMA1
program) in France showed promising results in terms of OS and PFS
(Ysebaert et al., 2019, 2020).

In the CAPRI study, patients with malignant haematology or solid
tumour and with oral therapy (cytotoxic or targeted agent) were ran-
domised based on sex, age and type of primary tumour. Similarly, to
the AMA programme, patients were followed by certified nurses.

Some differences in the PN relied on the availability of an online
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platform for CAPRI patients to notify AEs. Investigators indicated that
this platform was poorly used, only once in average per patient, and
may not participate to intervention effect.

Populations between the AMA programme and the CAPRI study
had some differences in term of nature of cancer. In the CAPRI study,
only 12 patients had a malignant haematology, involving some differ-
ences in terms of therapy and care support. Oral chemotherapy was
prescribed for 40% of patients in the CAPRI study, where 72% of
patients were under intravenous chemotherapy in the AMA pro-
gramme. Despite this difference in terms of cytotoxic therapy versus
targeted agent, patients in the AMA programme were most likely to
visit every 2-3 weeks the care centre and being followed regularly.
The fact that, in the minimum intervention subpopulation, more
patients were prescribed oral targeted agent may support this point.

The design of the study was the main limitation as it was a non-
controlled and single-centre study.

The lack of a randomised controlled group and the single centre
were the main limitations of the study that led us to use a simulated
control arm. A well-designed RCT conducted in several centres is
needed to capture the precise effect size of the AMA programme and
to confirm our results.

The scope of evaluation was limited to four categories of Grade
3-4 AEs. AEs of Grade 1-2 were not considered in this study because
there had a possible under-reporting due to the design of the study. A
substantial part of patients was prescribed intravenous chemotherapy,
and it was assumed that some AEs of Grade 1-2 may have been man-
aged during administration visit and not directly reported in the regis-
try. Additionally, Grade 1-2 AEs have a negligible impact on
organisation of care.

The cost of wastage due to early discontinuation of treatment
was not considered in the study. This assumption was a limitation not
favourable for the AMA programme due to the very high cost of oral
targeted therapies that were prescribed in almost a third of patients.

The scope of costs was derived from Whitley et al. (2011) and
included wages, training, structure and furnishings cost. Supervision
by haematologist was considered to be part of current practice within
the specialised centre. Other possible costs were negligible (costs for
recruitment, hiring and orientation of the programme, administrative
support services).

The ability of the AMA programme to achieve its objectives
depends on the patient's understanding, perception and appropriation
of the management system. Therefore, the programme also consists
in identifying the representation and the perception of the manage-
ment system as well as the impact on the attitude and behaviour of
the patients.

Encouraging results from the AMA programme shows the need to
guide the patient towards greater autonomy and more active atti-
tudes, in particular on the dimensions of ‘personal interaction’ and
‘feedback’, and to develop training sessions for nurses on patient
empowerment. The concepts of patient empowerment, patient-
centred care and therapeutic patient education are all part of this per-
spective of improving the care pathway to ensure an effective seam-

less system.

5 | CONCLUSION

Economic evaluation of PN in survivorship is limited. This study
provides a cost-effectiveness evaluation of the AMA programme, a
telephone-based follow-up procedure, with scheduled calls to the
patient's home by a certified oncology nurse. The AMA interven-
tion programme was compared to a controlled arm simulated from
an intervention effect measured in a RCT of a similar PN, the
CAPRI programme. Based on a 25% reduction in Grade 3-4 AEs,
ICER per event avoided was estimated to €824. In the worst-case
scenario, based on a 5% reduction in Grade 3-4 AEs, the ICER was
estimated at €17,691. These results showed the AMA programme
is cost-effective and should be implemented in routine in other
oncologic centres. More research needs to be conducted through a
RCT to evaluate the impact of AMA programme on RDI, PFS
and OS.

CONFLICT OF INTEREST
Authors have no conflict of interest.

DATA AVAILABILITY STATEMENT

The data that support the findings of this study are available on
request from the corresponding author. The data are not publicly
available due to privacy or ethical restrictions.

ORCID

Alexandre Vimont "2 https://orcid.org/0000-0003-1413-1151

REFERENCES

ATIH. (2020). National micro-costing study 2020. Available from: https://
www.atih.sante.fr/information-sur-les-couts/etudes-nationales-de-
couts-presentation-et-recrutement

Bernardo, B. M., Zhang, X., Beverly Hery, C. M., Meadows, R. J., &
Paskett, E. D. (2019). The efficacy and cost-effectiveness of patient
navigation programs across the cancer continuum: A systematic
review. Cancer, 125(16), 2747-2761. https://doi.org/10.1002/cncr.
32147

Blakely, T., Collinson, L., Kvizhinadze, G., Nair, N., Foster, R., Dennett, E., &
Sarfati, D. (2015). Cancer care coordinators in stage Il colon cancer: A
cost-utility analysis. BMC Health Services Research, 15, 306. https://
doi.org/10.1186/512913-015-0970-5

Coiffier, B., Lepage, E., Briére, J., Herbrecht, R., Tilly, H., Bouabdallah, R.,
Morel, P., van den Neste, E., Salles, G., Gaulard, P., Reyes, F.,
Lederlin, P., & Gisselbrecht, C. (2002). CHOP chemotherapy plus
rituximab compared with CHOP alone in elderly patients with diffuse
large-B-cell lymphoma. The New England Journal of Medicine, 346(4),
235-242. https://doi.org/10.1056/NEJM0a011795

Compaci, G., Rueter, M., Lamy, S., Oberic, L., Recher, C., Lapeyre-
Mestre, M., Laurent, G., & Despas, F. (2015). Ambulatory Medical
Assistance - After Cancer (AMA-AC): A model for an early trajectory
survivorship survey of lymphoma patients treated with anthracycline-
based chemotherapy. BMC Cancer, 15, 781. https://doi.org/10.1186/
s12885-015-1815-7

Compaci, G., Ysebaert, L., Oberic, L., Derumeaux, H., & Laurent, G. (2011).
Effectiveness of telephone support during chemotherapy in patients
with diffuse large B cell lymphoma: The ambulatory medical assistance
(AMA) experience. International Journal of Nursing Studies, 48(8),
926-932. https://doi.org/10.1016/j.ijnurstu.2011.01.008


https://orcid.org/0000-0003-1413-1151
https://orcid.org/0000-0003-1413-1151
https://www.atih.sante.fr/information-sur-les-couts/etudes-nationales-de-couts-presentation-et-recrutement
https://www.atih.sante.fr/information-sur-les-couts/etudes-nationales-de-couts-presentation-et-recrutement
https://www.atih.sante.fr/information-sur-les-couts/etudes-nationales-de-couts-presentation-et-recrutement
https://doi.org/10.1002/cncr.32147
https://doi.org/10.1002/cncr.32147
https://doi.org/10.1186/s12913-015-0970-5
https://doi.org/10.1186/s12913-015-0970-5
https://doi.org/10.1056/NEJMoa011795
https://doi.org/10.1186/s12885-015-1815-7
https://doi.org/10.1186/s12885-015-1815-7
https://doi.org/10.1016/j.ijnurstu.2011.01.008

MICHALLET ET AL

Defossez, G., Le Guyader-Peyrou, S., Uhry, Z., Grosclaude, P., Colonna, M.,
Dantony, E., Delafosse, P., Molinié, F. Woronoff, A. S,
Bouvier, A. M., & Remontet, L. (2019). Estimations nationales de I'inci-
dence et de la mortalité par cancer en France métropolitaine entre
1990 et 2018.

Formica, V., Fossile, E., Pellegrino, R., Fatale, M., Mari, M., Rabuffetti, M.,
Benedetto, F. R., Visconti, G., Bollero, E., & Roselli, M. (2009). The
medical care continuity (MCC) project. A pilot study of video-assisted
home care within the eTEN European Community program. The Italian
experience. Supportive Care in Cancer, 17(5), 471-478. https://doi.org/
10.1007/s00520-008-0559-1

Gerveés-Pinquié, C., Daumas-Yatim, F., Lalloué, B., Girault, A., Ferrua, M,,
Fourcade, A., Lemare, F., Dipalma, M., & Minvielle, E. (2017). Impacts
of a navigation program based on health information technology for
patients receiving oral anticancer therapy: The CAPRI randomized
controlled trial. BMC Health Services Research, 17(1), 133. https://doi.
org/10.1186/s12913-017-2066-x

Gerves-Pinquie, C., Girault, A., Phillips, S., Raskin, S., & Pratt-Chapman, M.
(2018). Economic evaluation of patient navigation programs in colo-
rectal cancer care, a systematic review. Health Economics Review, 8(1),
12. https://doi.org/10.1186/s13561-018-0196-4

Habermann, T. M., Weller, E. A, Morrison, V. A, Gascoyne, R. D,
Cassileth, P. A., Cohn, J. B., Dakhil, S. R., Woda, B., Fisher, R. |,
Peterson, B. A., & Horning, S. J. (2006). Rituximab-CHOP versus
CHOP alone or with maintenance rituximab in older patients with dif-
fuse large B-cell lymphoma. Journal of Clinical Oncology, 24(19), 3121-
3127. https://doi.org/10.1200/JC0O.2005.05.1003

Hirakawa, T., Yamaguchi, H., Yokose, N., Gomi, S., Inokuchi, K., & Dan, K.
(2010). Importance of maintaining the relative dose intensity of
CHOP-like regimens combined with rituximab in patients with diffuse
large B-cell lymphoma. Annals of Hematology, 89(9), 897-904. https://
doi.org/10.1007/s00277-010-0956-7

Marcus, D. A. (2002). Managing chronic pain in the primary care setting.
American Family Physician, 66(1), 36.

Mir, O., Ferrua, M., Fourcade, A., Mathivon, D., Duflot-Boukobza, A.,
Dumont, S. N., Baudin, E., Delaloge, S., Malka, D., Albiges, L.,
Pautier, P., Robert, C., Planchard, D., de Botton, S., Lemare, F.,
Guillet, M., Puglisi, V., Abbas, M., di Palma, M., & Minvielle, E. (2020).
Intervention combining nurse navigators (NNs) and a mobile applica-
tion versus standard of care (SOC) in cancer patients (pts) treated with
oral anticancer agents (OAA): Results of CapRI, a single-center, ran-
domized phase Il trial. Journal of Clinical Oncology, 38(15_suppl), 2000.
https://doi.org/10.1200/JC0.2020.38.15_suppl.2000

Peart, A., Lewis, V., Brown, T., & Russell, G. (2018). Patient navigators facil-
itating access to primary care: A scoping review. BMJ Open, 8(3),
e€019252. https://doi.org/10.1136/bmjopen-2017-019252

Pfreundschuh, M., Schubert, J., Ziepert, M., Schmits, R., Mohren, M.,
Lengfelder, E., Reiser, M., Nickenig, C., Clemens, M., Peter, N,
Bokemeyer, C., Eimermacher, H., Ho, A., Hoffmann, M,
Mertelsmann, R., Trimper, L., Balleisen, L., Liersch, R., Metzner, B, ...

_WILEY-2*"

German High-Grade Non-Hodgkin Lymphoma Study Group
(DSHNHL). (2008). Six versus eight cycles of bi-weekly CHOP-14 with
or without rituximab in elderly patients with aggressive CD20-+ B-cell
lymphomas: A randomised controlled trial (RICOVER-60). The Lancet
Oncology, 9(2), 105-116. https://doi.org/10.1016/51470-2045(08)
70002-0

Ramsey, S. D., Liu, Z., Boer, R., Sullivan, S. D., Malin, J., Doan, Q. V.,
Dubois, R. W., & Lyman, G. H. (2009). Cost-effectiveness of primary
versus secondary prophylaxis with pegfilgrastim in women with early-
stage breast cancer receiving chemotherapy. Value in Health, 12(2),
217-225. https://doi.org/10.1111/j.1524-4733.2008.00434.x

Valaitis, R. K., Carter, N., Lam, A., Nicholl, J., Feather, J., & Cleghorn, L.
(2017). Implementation and maintenance of patient navigation pro-
grams linking primary care with community-based health and social
services: A scoping literature review. BMC Health Services Research,
17(1), 116. https://doi.org/10.1186/s12913-017-2046-1

Whitley, E., Valverde, P., Wells, K., Williams, L., Teschner, T., & Shih, Y. C.
(2011). Establishing common cost measures to evaluate the economic
value of patient navigation programs. Cancer, 117(15 Suppl), 3618-
3625. https://doi.org/10.1002/cncr.26268

Ysebaert, L., Larcher, M., Compaci, G., Oberic, L., Sahnes, L., Banos, A,
Araujo, C., Sommet, A., Laurent, G., & Despas, F. (2019). Oncology
nurse phone calls halve the risk of reduced dose intensity of immuno-
chemotherapy: Results of the randomized FORTIS study in chronic
lymphocytic leukemia. Annals of Hematology, 98(4), 931-939. https://
doi.org/10.1007/s00277-019-03631-z

Ysebaert, L., Quinquenel, A, Bijou, F., Ferrant, E., Michallet, A. S., & French
Innovative Leukemia Organization (FiLO) CLL group. (2020). French
innovative leukemia organization CLLg. Overall survival benefit of
symptom monitoring in real-world patients with chronic lymphocytic
leukaemia treated with ibrutinib: A FiLO group study. European Journal
of Cancer, 135, 170-172. https://doi.org/10.1016/j.ejca.2020.05.016

SUPPORTING INFORMATION
Additional supporting information can be found online in the Support-

ing Information section at the end of this article.

How to cite this article: Michallet, A.-S., Malartre, S., Vignaud,
E., Bocquet, A, Sontag, P., Galvez, C., Blay, J.-Y., Heudel, P.,
Vimont, A,, Blachier, M., Ferrua, M., Minvielle, E., & Mir, O.
(2022). The Ambulatory Medical Assistance (AMA) programme
during active-phase treatment in patients with haematological
malignancies: A cost-effectiveness analysis. European Journal
of Cancer Care, 31(6), e13709. https://doi.org/10.1111/ecc.
13709



https://doi.org/10.1007/s00520-008-0559-1
https://doi.org/10.1007/s00520-008-0559-1
https://doi.org/10.1186/s12913-017-2066-x
https://doi.org/10.1186/s12913-017-2066-x
https://doi.org/10.1186/s13561-018-0196-4
https://doi.org/10.1200/JCO.2005.05.1003
https://doi.org/10.1007/s00277-010-0956-7
https://doi.org/10.1007/s00277-010-0956-7
https://doi.org/10.1200/JCO.2020.38.15_suppl.2000
https://doi.org/10.1136/bmjopen-2017-019252
https://doi.org/10.1016/S1470-2045(08)70002-0
https://doi.org/10.1016/S1470-2045(08)70002-0
https://doi.org/10.1111/j.1524-4733.2008.00434.x
https://doi.org/10.1186/s12913-017-2046-1
https://doi.org/10.1002/cncr.26268
https://doi.org/10.1007/s00277-019-03631-z
https://doi.org/10.1007/s00277-019-03631-z
https://doi.org/10.1016/j.ejca.2020.05.016
https://doi.org/10.1111/ecc.13709
https://doi.org/10.1111/ecc.13709

	The Ambulatory Medical Assistance (AMA) programme during active-phase treatment in patients with haematological malignancie...
	1  INTRODUCTION
	2  METHODS
	2.1  Setting and participants
	2.2  Intervention
	2.3  Comparator
	2.4  Outcomes
	2.5  Effect size
	2.6  Costs
	2.7  Statistical analyses

	3  RESULTS
	3.1  Description of the populations
	3.2  Outcomes
	3.3  Costs
	3.4  Cost-effectiveness

	4  DISCUSSION
	5  CONCLUSION
	CONFLICT OF INTEREST
	DATA AVAILABILITY STATEMENT

	REFERENCES


