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Simple Summary: The treatment of Hodgkin and non-Hodgkin lymphoma is mainly based on
highly haematotoxic chemoimmunotherapy regimens that can cause serious adverse events (AEs).
We hypothesised that scheduled phone calls by a nurse combined with the intervention of the phar-
maceutical team can reduce the frequency of AEs and their consequences. Thus, the UMACOACH
Lymphoma Program (ULP) was created in 2019 in our institution. The primary objective of our study
was to evaluate the clinical and economic impact of the ULP compared to a matched cohort of patients
managed before the start of ULP. The secondary objective was to assess patient satisfaction and quality
of life (QoL). Our study highlights the positive impact of a triple nurse–pharmacist–hematologist
collaboration in reducing AEs and re-hospitalisations through earlier detection of symptoms and
better management of patients’ supportive care at home, as well as patient satisfaction and improved
quality of life.

Abstract: Objectives: The UMACOACH Lymphoma is a multidisciplinary monitoring program for
patients initiating a first highly haematotoxic treatment for Hodgkin or non-Hodgkin lymphoma.
Patient follow-up is based on consultation with a pharmacist and planed phone calls by nurses
supervised by a clinical haematologist. Our objective was to assess effectiveness and cost of the UMA-
COACH Lymphoma Program (ULP) and to investigate patient satisfaction and quality of life (QoL).
Methods: This French monocentric case-control study included all patients enrolled in the ULP over a
one-year period (cases) matched with retrospective patients receiving usual care (controls). Numbers
of adverse events (AEs), re-hospitalisations, average relative dose intensity (ARDI), treatment re-
sponse and survival were compared between the two groups. Among cases, patient satisfaction and
QoL using the EORTC-QLQC30 questionnaire before and after treatment were evaluated. Results:
Seventy-eight cases were matched to 78 controls. Twenty-six percent grade 3–4 AEs were observed
in cases versus 38% in controls (p = 0.001). There were 76 and 88 re-hospitalisations in the case and
control groups, respectively (p = 0.217). ARDI > 85% was observed in 92% and 82% of cases and
controls, respectively (p = 0.138). No differences were observed in terms of treatment responses and
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survival. Estimated cost savings were of EUR 81,782 in favour of the case group. An improvement
of 5.1 points was observed in the total QoL score before and after treatment in cases. Conclusions:
A nurse–pharmacist–haematologist collaboration seems to be promising to reduce grade 3–4 AEs in
HL and NHL patients receiving highly haematotoxic chemotherapy regimens. Cost savings from
hospitalisation being avoided were also shown.

Keywords: lymphoma; follow-up; nurse; pharmacist; immunochemotherapy; haematotoxicity;
quality of life

1. Introduction

Hodgkin lymphoma (HL) and non-Hodgkin lymphoma (NHL) treatment is mostly
based on chemo-immunotherapy regimens. In Western countries, the most common sub-
type of NHL is diffuse large B cell lymphoma (DLBCL) [1]. R-CHOP (rituximab, cyclophos-
phamide, doxorubicin, vincristine, prednisone) is the standard-of-care for DLBCL first-line
treatment based on the LNH-98-5 [2], and it is considered the backbone of therapy for
other NHL sub-types such as follicular lymphoma (FL) and mantle cell lymphoma (MCL)
followed by maintenance therapy with rituximab [3,4]. Some variants of R-CHOP, such as
R-ACVBP (rituximab, doxorubicin, cyclophosphamide, vindesine, bleomycin, prednisone)
or R-miniCHOP have been described for young in the GELA study [5,6] and older patients,
respectively [7,8]. For HL, the standard of care in France is a chemotherapy regimen,
namely, ABVD (doxorubicin, bleomycin, vinblastin, dacarbazine) [9] or escalated BEA-
COPP (cyclophosphamide, doxorubicin, etoposide, procarbazine, prednisone, vincristine
and bleomycin) [3,10,11] according the prognostic factors and staging at diagnosis. All
strategies were guided by Position Emission Tomography-Computed Tomography (PET-
CT) results [12]. All these highly haematotoxic chemo-immunotherapy regimens lead to
potentially serious adverse effects (AEs) related to additional costs and decreased treatment
relative dose intensity (RDI) [13,14]. Serious AEs are usually managed by patients’ phone
calls. However, these unscheduled phone calls may not resolve all AEs as they are not an-
ticipated (patients advanced in their symptoms and/or biological abnormalities); they lack
reliability involving many different healthcare professionals; they also disturb the routine
hospital organisation. We hypothesised that scheduled phone calls performed by a nurse
may decrease the frequency of serious haematologic AEs and its consequences (including
hospitalisations) in anticipating their onset. To improve and standardise outpatient care, the
UMACOACH Lymphoma Program (ULP) was developed in 2019 in our institution, which
is one of the expert centres for lymphoma treatment in France (Figure 1). Pharmacists and
nurses play a key role in this program, working closely with the medical team. During the
first chemo-immunotherapy treatment, pharmacists have an individual meeting with the
patient to explain treatment and related AEs. They also perform a full medication review
to detect inappropriate medicines [15]. In addition to the usual medical management and
monitoring, patients receive pre-planned calls from the ULP-dedicated nurse.

The primary objective of our study is to assess the clinical and economic impact of the
ULP compared to a matched cohort of patients managed before ULP onset. The secondary
objective was to evaluate patient satisfaction and quality of life (QoL).
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Figure 1. Diagram of the care pathway of the patient participating in the UMACOACH
Lymphoma Program.

2. Materials and Methods
2.1. Study Design and Population

Our study was monocentric, case-control in which all consecutive patients were
included from 1 May 2019 to 30 April 2020 in the ambulatory haematology-oncology de-
partment of the Dijon University Hospital. Eligible patients were older than 18 years, with
histologically confirmed non-Hodgkin or classical HL according to the WHO classifica-
tion [16]. Patient exclusion criteria were inability to answer or no access to telephone,
psychiatric illness or dementia. All patients provided written informed consent and the
study procedures were in accordance with the revised Declaration of Helsinki (2008). In
order to collect all relevant information, only patients who had completed the entire active
treatment phase by 30 April 2020 were studied. Patients’ sociodemographic, disease and
treatment data were recorded from the beginning of chemotherapy.

2.2. Description of the UMACOACH Lymphoma Program

The description of the ULP is detailed in Figure 2.
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2.2.1. Nurse Intervention

Two half-time nurses were recruited for the ULP based on their motivations and their
experiences in haematology (>20 years for the first one, 5 years for the second one). During
the first course of chemo-immunotherapy, the nurses met the patient and described the
ULP modalities and the follow-up procedures (hospitalisation days, blood test modalities
and days, detection, prevention of AEs, and the emergency call procedure). Between two
courses, each patient received two phone calls per week. Each call lasted about ten minutes.
It consisted in a series of systematic questions. The phone follow-up started for all patients
the third day after the first chemo-immunotherapy administration (first phone call) and
stopped at the end of the active treatment phase or at the relapse time. During phone calls,
the nurses filled out a standardised questionnaire with biological analyses, and AEs were
graded according to the NCI CTCAE criteria and all other relevant data [17]. Nurses were
trained to detect, rank and manage AEs according to a table and a decision tree validated
by two haematologists. Nurses’ interventions were defined in 3 different grades: grade 0
in case of no intervention; grade 1 if an intervention was managed by the nurses through
the decision tree; and grade 2 if the intervention required a haematologist intervention
(symptoms requiring further investigation or in case of life-threatening complications).

2.2.2. Pharmacist Interventions (PI)

During patient interviews or medication review, clinical pharmacists performed phar-
macist interventions (PIs), defined as “any action taken by a pharmacist that directly results
in a change of patient management or therapy” [18], and they did so according to the
following two modalities: PIs with prescribers (PIpr) and PIs with the patient during an
interview (PIpa), as classified according to the validated tool from the French Society of
Clinical Pharmacy (FSCP) [19]. The economic and clinical impact of PIs was assessed using
the Clinical Economic and Organizational (CLEO) tool [20,21]. Each PI was first rated
prospectively by the pharmacist who performed the PI. A second independent rating by
two clinical pharmacists specialised in haematology and oncology was then performed.
The third clinical pharmacist who rated the PI had 12 years of experience in haematology
and oncology.

2.3. Clinical and Economic Evaluation

To analyze clinical and economic impact of the ULP, we matched patients prospectively
included in the ULP with retrospective controls treated in our center before ULP onset and
selected over the period from January 2015 to April 2019. Controls were identified from the
population-based registry for haematological malignancies in the Côte d’Or area and from
the hospital data of our clinical haematology research department. One for one matching
was performed using a propensity score, coupled on individual and disease characteristics
with an accurate matching on chemo-immunotherapy regimens.

2.3.1. Clinical Impact

The clinical impact of the ULP was evaluated according to all grades and grade ≥ 3 AEs,
re-hospitalisations between two courses, RDI, treatment response, progression free survival
(PFS) and overall survival (OS). There were no modifications in prescribing practices over
the two periods (for cases and controls) for supportive care agents, anti-emetics, antibiotic
prophylaxis, Granulocyte-Colony Stimulating Factors (G-CSF) (administered if PNN count
is ≤1 G/L and after decision of the haematologist based on the recommendations of
the EORTC and ASCO [22,23]) and erythropoiesis-stimulating agents (ESA) (started if
hemoglobin count ≤ 10 g/dL several times).

RDI, calculated as previously described in Hryniuk et al. in 1984 for cyclophosphamide
and doxorubicin [24], represents the dose of one specific drug administered over the total
chemotherapy period, divided by the standard dose intensity specified in the protocol.
Next, the averaged RDI (ARDI) was calculated by averaging the RDI of cyclophosphamide
and/or doxorubicin in all the chemo-immunotherapy courses [25]. In our study, we
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considered the RDI to be satisfactory above 85% based on the study of Lyman et al. [26].
A delay higher than 7 days between two chemotherapy courses was also collected.

Treatment response criteria was evaluated by PET-CT during and at the end of the
active treatment phase and defined according to the revised recommendations established
by the International Working Group response criteria in 2017 [27]. PFS was defined as
the time between the 1st chemotherapy day and the date of the 1st progression, relapse
or death from any cause or loss of follow-up. OS was defined as the time between the 1st
chemotherapy day and death from any cause or loss of follow-up. The last collection date
was extended to 30 April 2021.

2.3.2. Economic Impact

The economic impact of the ULP, calculated from the cost of hospitalisations for
complications related to treatment or disease during the active treatment phase, was
measured using the French public health insurance system. Each hospitalisation in our
institution was identified using the French national hospital discharge abstract database
(Programme de médicalisation des systèmes d’information; PMSI) [28], allowing one to
determine an all-inclusive cost covered by the health insurance (Homogeneous Stay Group
(GHS)) for the various hospitalisations. Cost of implementation of the ULP included costs
of a full-time nurse (or two half-time nurses; EUR 50,000/year) and of a 0.2 full-time
clinical pharmacist based on its activities dedicated to the program in the department
(EUR 14,000/year).

2.4. Quality of Life and Patient Satisfaction

QoL was assessed using the EORTC QLQ C30 questionnaire established in 1986 by
the European Research Organization of Cancer Treatment [29,30]. Each patient filled out
the questionnaire independently before and after the active treatment phase. In order to
demonstrate a significant clinical difference, the Minimal Clinically Important Difference
(MCID) value was calculated and was considered significant beyond 10 points [31]. A
patient standardised satisfaction questionnaire, consisting of 12 multiple-choice questions,
was proposed to all patients included in the ULP who had received at least one course of
chemo-immunotherapy.

2.5. Statistical Analyses

Quantitative variables were described using medians and ranges and compared with
Student or Mann–Whitney tests. Qualitative variables were described using frequency and
percentages and compared with chi-squared or Fisher exact tests. The Wilcoxon test was
used to compare statistical difference in the QoL change. The MCID value was compared
to the theorical level defined by Osoba et al. in 1998 to estimate clinical impact [31]. OS and
PFS were estimated until 18 months after lymphoma diagnosis using the Kaplan–Meier
non-parametric estimator. Survival distributions were statistically compared using the
Log-rank test. Analyses were performed using R software, version 3.6 (R Foundation for
Statistical Computing, Vienna, Austria). Significant level was fixed at 0.05.

3. Results

One hundred and fourteen patients were included in the ULP over the one-year recruit-
ment period. Patient baseline characteristics are detailed in Table 1. Among them, 78 were
matched to controls (Figure 3, Table 2).
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Table 1. Characteristics of our UMACOACH Lymphoma population.

Characteristics All HL NHL
NHL Subtypes

DLBCL FL MCL Others

Total number of patients 114 19 95 55 (58) 17 (18) 12 (13) 11 (12)

Age (years)
Median [Min-Max] 66 [22–92] 34 [21–83] 69 [36–92] 70 [36–92] 62 [45–86] 70 [44–77] 59 [39–82]

Body surface area (m2) Median
[Min-Max]

1.8 [1.3–2.2] 1.7 [1.36–2.2] 1.8 [1.3–2.2] 1.8 [1.3–2.2] 1.8 [1.5–2] 1.9 [1.6–2] 1.8 [1.5–2]

Gender n (%)
Male 64 (56) 10 (53) 54 (57) 29 (53) 10 (59) 8 (67) 7 (64)
Female 50 (44) 9 (47) 41 (43) 26 (47) 7 (41) 4 (33) 4 (36)

Ann Arbor stage n (%)
I–II 25 (22) 12 (63) 13 (14) 10 (18) 1 (6) 0 2 (18)
III–IV 89 (78) 7 (37) 82 (86) 45 (82) 16 (94) 12 (100) 9 (82)

Performance status (ECOG) n (%)
0–1 90 (80) 16 (84) 74 (79) 41 (75) 14 (88) 11 (92) 8 (73)
2–4 23 (20) 3 (16) 20 (21) 14 (25) 2 (12) 1 (8) 3 (27)

Age adjusted IPI n (%) -
0–1 32 (55) - 32 (55) 30 (55) - - 2 (67)
2–3 26 (45) 26 (45) 25 (45) - - 1 (33)

Occupational status n (%)
Active 6 (5) 4 (21) 2 (2) 2 (4) 0 0 0
Inactive/jobless 34 (30) 11 (58) 23 (24) 8 (15) 6 (35) 3 (25) 6 (55)
Retired 74 (65) 4 (21) 70 (74) 45 (82) 11 (65) 9 (75) 5 (45)

Treatment regimens n (%)
R-CHOP 59 (52) 0 59 (62) 36 (65) 13 (76) 8 (67) 2 (18)
R-miniCHOP 13 (11) 0 13 (14) 10 (18) 3 (18) 0 0
R-ACVBP 8 (7) 0 8 (8) 6 (11) 0 0 2 (18)
BEACOPP 5 (4) 5 (26) 0 0 0 0 0
ABVD 10 (9) 10 (53) 0 0 0 0 0
Others 19 (17) 4 (21) 15 (16) 3 (5) 1 (6) 4 (33) 7 (64)
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Table 2. Characteristics of cases and controls population.

Characteristics Cases Controls

Total number of patients 78 78

Lymphoma type
HL 12 12
NHL 66 66
DLBCL 42 42
FL 12 12
MCL 10 10
Others 2 2

Age (years) Median [Min-Max] 65 [22–89] 64 [22–96]

Body surface area (m2) Median [Min-Max] 1.83 [1.4–2.2] [1.3–2.2]

Gender n (%)
Male 44 (56) 40 (51)
Female 34 (44) 38 (49)

Ann Arbor stage n (%)
I–II 28 (36) 34 (44)
III–IV 50 (64) 44 (56)

Performance status (ECOG) n (%)
0–1 65 (83) 67 (86)
2–4 13 (17) 11 (14)

Age adjusted IPI n (%)
0–1 23 (55) 23 (55)
2–3 19 (45) 19 (45)

Occupational status n (%)
Active 23 (30) 29 (37)
Inactive/jobless 5 (6) 2 (3)
Retired 50 (64) 47 (60)

Treatment regimens n (%)
R-CHOP 47 (60) 48 (62)
R-miniCHOP 7 (9) 6 (8)
R-ACVBP 6 (8) 6 (8)
BEACOPP 3 (4) 3 (4)
ABVD 7 (9) 7 (9)
Others 8 (10) 8 (10)

3.1. ULP Description

Overall, 3075 phone calls with a median of 38 [11–65] calls/patient were performed,
which accounted for a total of 512.5 nursing hours. Phone calls generated 2609 (85%) “grade
0” interventions, 420 (14%) “grade 1” interventions and 46 (1%) “grade 2” interventions.

Three hundred PIs (115 (38%) PIpr and 185 (62%) PIpa) were performed, corresponding
to a median of 3 [1–8] PIs/patient (Table 3). The most common “drug related problem”
was “drug or medical device not received by the patient” noted in 36% which resulted in
“addition of a new drug” (39%). The clinical impact of PIs was mostly minor for 219 (73%),
but 16 (5%) PIs were classified as major, meaning that they had potentially avoided an
iatrogenic hospitalisation. PIs were considered “major” when they directly affected the
dose of the chemo-immunotherapy, for example, increasing uromitexan dose adapted to
cyclophosphamide dose or adapting vincristine dose to the patient’s age.
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Table 3. Description of pharmacist interventions (PIs).

Drug Related Problem (According to FSCP) n (%) PI (According to FSCP) n (%)

PI
category
n = 300

PI with
prescribers

(PIpr)
n = 115
(38%)

Contra-indication/non-conformity to guidelines
Drug or medical device not received by the patient

Dosage problem (under or over dosage)
Unjustified drug prescription

Drug interaction
Adverse drug reaction
Improper prescription

Drug omission
Monitoring

Therapeutic redundancy
Pharmacodependence

15 (13)
41 (36)
19 (17)
10 (9)
4 (3)
1 (1)

15 (13)
4 (3)
6 (5)

0
0

Addition of a new drug
Discontinuation or refusal to deliver

Drug switch
Choice of administration route

Drug monitoring
Optimisation of the

dispensing/administration mode
Dose adjustment

45 (39)
30 (26)

01 (1)
4 (3)
8 (7)

27 (23)

PI with
patients
(PIpa)
n = 185
(62%)

Improper prescription 185 (100) Optimisation of the
dispensing/administration mode 185 (100)

Clinical
Impact of

PI
n = 300

Clinical impact of PI (according to CLEO) n (%)

Harmful
Null

Minor
Moderate

Major
Lethal

Non determined

0
2 (1)

219 (73)
63 (21)
16 (5)

0
0

FSCP: French Society for Clinical Pharmacy. Cleo: Clinical Economic and Organizational.

3.2. Clinical Impact

Five hundred and sixty-nine and 513 chemo-immunotherapy were, respectively, per-
formed in the case and the control groups, respectively. The percentage of patients re-
ceiving ESA was significantly higher in the case group (p = 0.001). Overall, 465 and
343 all-grade AEs were identified in the case and control groups, respectively. Twenty-
six percent were grade 3–4 AEs in cases versus 38% in controls (p = 0.001). The number
of grade 3–4 infections without neutropenia was significantly lower in cases (p = 0.038).
Thirty-five cases and 37 controls required at least one re-hospitalisation between two
courses of chemo-immunotherapy in relationship with anti-lymphoma treatment. Overall,
76 re-hospitalisations (29% in haematology department) and 88 re-hospitalisations (39%
haematology department, 1% in an intensive care unit) were identified in the case and
control groups, respectively (Tables 4 and 5).

Table 4. Treatment adverse events.

Cases (n = 78) Controls (n = 78) p Value

Adverse
Events All Grade 1–2 Grade 3–4 All Grade 1–2 Grade 3–4

Anaemia 77 (99) 65 (83) 12 (15) 76 (97) 62 (79) 14 (18) 0.672
Thrombocytopenia 59 (76) 45 (58) 14 (18) 48 (61) 32 (41) 16 (21) 0.288
Neutropenia 77 (99) 2 (3) 75 (96) 78 (100) 1 (1) 77 (99) 0.620
Febrile
neutropenia 10 (13) 0 10 (13) 11 (14) 1 (1) 10 (13) 0.524

Infection
without
neutropenia

27 (35) 22 (28) 5 (6) 25 (32) 13 (17) 12 (15) 0.038

Diarrhea 18 (23) 17 (22) 1 (1) 9 (12) 9 (12) 0 0.667
Constipation 34 (44) 33 (42) 1 (1) 21 (27) 21 (27) 0 0.618
Haemorrhoids 16 (21) 16 (21) 0 7 (9) 7 (9) 0 -
Mucositis 22 (28) 19 (24) 3 (4) 17 (22) 14 (18) 3 (4) 0.535
Neuropathy 31 (40) 31 (40) 0 18 (23) 18 (23) 0 -
Pruritus/eruption 13 (17) 13 (17) 0 8 (10) 8 (10) 0 -
Pulmonary
disorders
(cough/dyspnea)

18 (23) 18 (23) 0 4 (5) 4 (5) 0 -
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Table 5. Outcomes in the cases and the controls population.

Cases (n = 78) Controls (n = 78) p Value

Number of GCSF injection (total) 1007 949
Patient receiving GCSF, n (%) 74 (95) 72 (92) 0.746

Patient receiving ASE, n (%) 31 (40) 11 (14) 0.001

Transfusions (total) 140 157
Transfused patient, n (%) 31 (40) 34 (44) 0.745

Re-hospitalised patients 35 (45) 37 (47) 0.872

Re-hospitalisation (total) 76 88
Outpatient department, n (%) 54 (71) 53 (60) 0.217
Hospitalisation, n (%) 22 (29) 34 (39)

Intensive care unit, n (%) 0 1 (1)

Re-hospitalisation cause
Febrile neutropenia/Infection, n (%) 17 (22) 29 (33) 0.179
Blood transfusions, n (%) 51 (67) 42 (48)

ARDI
<85%, n (%) 6 (8) 13 (18) 0.138
>85%, n (%) 67 (92) 60 (82)

Delayed treatment (>7 days), n (%) 23 (32) 24 (33) 1

ARDI could not be calculated for 5 of 78 cases and for 5 of 78 controls because chemo-
immunotherapy regimens did not include cyclophosphamide or doxorubicin. ARDI was
below 85% for 6 (8%) patients versus 13 (18%) patients in the case and control groups, respec-
tively (p = 0.138). A delay higher than 7 days between two chemotherapy courses was ob-
served in 23 (32%) patients in the case group and in 24 (33%) patients in the control groups.

Treatment response was assessed in the 78 matched case/control population. In
the case and control groups there were, respectively, 66 (85%) and 69 (88%) patients to
achieve a CR; 7 (9%) and 4 (5%) went into a PR and 1 (1%) and 1 (1%) had a stable disease.
Four (5%) patients in the cases and the controls progressed “on therapy” requiring a
relapse treatment. The ULP may not influence the treatment response since no statistically
significant difference between the case and control group was observed (p = 0.515).

The median patient follow-up was 18 months. The 18-month PFS was equal to 79.5% in
the two study groups with 16 and 15 relapses in the case and the control groups, respectively
(p = 1). Although not significant, 18-month OS was higher in the control group (94.9% vs.
88.5%) (p = 0.25). There were nine lymphoma-related deaths (11.5%), and four deaths (two
related to lymphoma, one due to hypoxic cardiac arrest, one unknown cause) (5.1%) in the
case and the control groups, respectively (Figures 4 and 5).
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3.3. Economic Impact

The total cost of re-hospitalisation was EUR 166,299 and EUR 248,081 for cases and
controls, respectively. The median cost per patient was EUR 2807 [495–25,493] in the case
group vs. EUR 4192 [586–33,089] in the control group (p = 0.564). Thus, there was a cost
saving of EUR 81,000 for the French public health insurance in favour of the case group.
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The cost of the implementation of the ULP was EUR 64,000/year for a final positive margin
of EUR 17,000/year.

3.4. Quality of Life and Satisfaction
3.4.1. Satisfaction

Eighty patients (70%) filled out the satisfaction questionnaire (Table 6). Ninety-nine
percent declared feeling more confident and reassured by the phone calls. Listening, the
time devoted to them as well as the quality of responses corresponded for the totality of
patients as much as they expected. For 95% of patients, the interaction with the pharmacist
was judged satisfactory or very satisfactory. With a better understanding of their treatment,
patients would recommend the ULP program to other patients.

Table 6. Satisfaction questionnaire results.

Questions n (%) I Fully Agree Moderately
Agree

Disagree at
All

Not
Answered

Have regular phone calls reassured you,
put you at ease? 80 (99) 1 (1) 0 0

Did the rhythm of the calls match to the
difficulties related to the side effect

you experienced?
72 (89) 8 (10) 0 1 (1)

Much better
than expected

As much as
expected

A little less
than expected Not answered

Did the listening and the time spent
meet to your needs and expectations? 52 (64) 29 (36) 0 0

Were the given answers adapted to
your needs? 47 (58) 33 (41) 1 (1) 0

Very
important

Quite
important

Little
important Not answered

Was it important for you to be assisted
by a health professional in your care

pathway (contact, telephone,
advice, etc)?

70 (86) 11 (14) 0 0

Very satisfied Satisfied Unsatisfied Not answered

Are you satisfied with the explanations
given by the pharmacist about

treatment and their adverse drug effect?
53 (65) 24 (30) 2 (2) 2 (2)

Are you satisfied with the answers
given by the pharmacist to

your questions?
53 (65) 25 (31) 2 (2) 1 (1)

Are you satisfied with the written
information you received (personalised

pharmaceutical plan)?
46 (57) 32 (40) 2 (2) 1 (1)

Yes No Not answered

Has all the support provided by the
various people involved (doctor, nurse,

pharmacist) helped you to better
understand your treatment?

79 (98) 2 (2) 0

Would you recommend this type of
phone follow-up to one of your relative? 79 (98) 2 (2) 0

In the meantime, between phone
appointments, have you encountered

any difficulties in contacting the nurse?
7 (9) 74 (91) 0

3.4.2. Quality of Life

Twenty-nine patients filled out the questionnaires before and after the active treatment
phase. The distribution of scores was established for each item (Table 7). All items of
functional scale increased, one with a clinical significativity of 12.1 points for the “role
functioning” item (p = 0.077). Concerning the symptom scale, a decreased score was
observed for all items, in particular for pain, fatigue, appetite loss and diarrhoea; only
dyspnea score increased. An increase of 3.3 points was noted for the global health status.
Finally, for all items an increase of 5.1 points in QoL was observed (p = 0.199).



Cancers 2022, 14, 2532 12 of 15

Table 7. Quality of life results.

Score

Items Visit Mean Evolution p Value

Global health status
Before 64.0

3.3 0.298
After 67.3

Physical functioning
Before 74.7

3.3 0.514
After 78.0

Role functioning
Before 69.5

12.1 0.077
After 81.6

Emotional functioning
Before 63.1

4.2 0.241
After 67.3

Cognitive functioning
Before 81.6

2.3 0.271
After 83.9

Social functioning
Before 71.0

0.6 0.975
After 71.6

Fatigue
Before 48.3

−8.8 0.161
After 39.5

Nausea and Vomiting
Before 7.5

−1.7 0.590
After 5.7

Pain
Before 29.9

−9.2 0.182
After 20.7

Dyspnea
Before 20.7

6.9 0.277
After 27.6

Insomnia
Before 43.7

−5.7 0.537
After 37.9

Appetite Loss
Before 25.3

−8.0 0.300
After 17.2

Constipation
Before 29.9

−3.4 0.912
After 26.4

Diarrhoea
Before 20.7

−8.0 0.137
After 12.6

Financial Difficulties
Before 11.1

−3.7 0.416
After 7.4

QLQ-C30 Summary Score
Before 72.2

5.1 0.199
After 77.3

4. Discussion

A personalised multidisciplinary follow-up program dedicated to patients undergoing
highly haematotoxic chemo-immunotherapy regimens for lymphoma is efficient compared
to usual care (control group), with significantly fewer grade ≥ 3 infections and less re-
hospitalisations, cost-savings, and patient satisfaction.

One of the major benefits of the phone calls was the close relationship established
between the nurses and the patients, allowing nurses to collect more information on their
global health status, to anticipate deteriorations and the occurrence of serious grade ≥3 AEs.
Phone calls were managed by experienced nurses helped by medically validated decision
trees, freeing up the precious time of the haematologist, who was previously involved in
responding to patients by phone.

Thanks to their interventions, nurses detected AEs earlier (26% of grade 3–4 toxicities
in the case group versus 38% in the control group) and more exhaustively (465 in the cases
versus 343 in the controls), therefore limiting the risk of developing serious AEs. An exam-
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ple to illustrate this benefit is the lower percentage of grade 3–4 anemia in the ULP group
in relation with a higher percentage of patients receiving ASE (40%) (p = 0.001). Similarly,
the percentage of grade 3–4 infections was significantly lower in the case group (6%) than
in the control group (15%) (p = 0.038). Finally, the lower number of re-hospitalisations to
receive intravenous antimicrobial agents or blood transfusions in the cases highlighted the
positive ULP impact for patient health.

By limiting the occurrence of grade ≥3 AEs, the ULP probably contributes to optimised
anti-lymphoma efficacy. However, there was not a significant difference between the
ARDI > 85% in the cases and controls (ARDI < 85% for 8% of cases versus 18% of controls,
p = 0.138). This result is better than that described in a study conducted in 2004 in the
United States by Lyman et al., showing that 40% of patients treated with R-CHOP had an
RDI < 85% [26]. However, this result was described before the routine implementation of
G-CSF prophylaxis. According to another French study conducted by Borel et al. in 2006,
an RDI < 85% was described for 18.5% of patients treated with R-CHOP who benefited
from a phone-based intervention by a certified oncology nurse [32]. The potential impact of
the ULP on RDI is particularly interesting, as a better RDI has been associated to improved
survival and/or treatment response in several HL [33] and NHL studies [34].

From an economic point of view, the ULP was evaluated from the French public
health insurance perspective because re-hospitalisation represents a major expenditure. We
observed a difference of roughly EUR 81,000 over one year in favour of the ULP group.
Including the cost of the ULP implementation, a positive margin of EUR 17,000/year was
observed. A more in-depth economic evaluation should be conducted to better evaluate
saving and avoided costs achieved through PIs in the ULP, as did de Gregori et al. in
cancer patients. When the cost of employing a pharmacist was subtracted from the aver-
age yearly cost savings plus cost avoidance per pharmacist, this yielded a net benefit of
EUR 223,021 [15].

Concerning QoL, even though our results were not statistically significant, there was a
trend towards an improvement for many items. This reinforces the benefit of the action
carried out by the nurses thanks to the daily follow-up of patients in their homes.

5. Conclusions

To conclude, our study highlights the positive impact of a triple nurse–pharmacist–
haematologist collaboration to reduce severe AEs and associated re-hospitalisations through
the earlier detection of first symptoms and better management of supportive care in patients
receiving highly haematotoxic regimens for HL and NHL. Our results also show trends
towards a better ARDI as well as patient satisfaction and improvement in QoL. Further
prospective, randomised studies are warranted to demonstrate the clinical and economic
impact of this triple collaboration in lymphoma patients receiving highly haematotoxic
chemotherapy regimens.
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