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Abstract The increasing number of longer-living patients
with diffuse large B-cell lymphoma (DLBCL) and serious
side effects of treatment urged us to study the health-related
quality of life (HRQoL) and persistent (treatment-related)
symptoms in unselected patients after different treatment mo-
dalities and compare HRQoL of patients with a normative
population. The population-based Eindhoven Cancer Registry
was used to select all patients diagnosed with DLBCL from
2004 to 2010. The European Organization for Research and
Treatment of Cancer Quality of Life Questionnaire Core 30
(EORTC QLQ-C30) was completed twice, with a 1-year
interval. Detailed data on treatment were extracted from the
Population-based HAematological Registry for Observational
Studies. Two hundred fifty-six patients responded (84 %, T1).
Compared to patients treated with rituximab combined with

cyclophosphamide, doxorubicin, vincristine, and prednisone
every 21 days ((R-)CHOP21), those who underwent
(R-)CHOP14 more often reported tingling in the hands and
feet (27 vs 42 %, p=0.02) and fatigue (35 vs 46 %, p=0.03)
and reported a lower global health status/HRQoL. Mean
HRQoL was statistically and clinically relevantly lower
among DLBCL patients compared to a normative population
(p<0.01). Persistent tingling in hands/feet was reported more
often by older patients and patients treated with (R-)CHOP14
independently of the other characteristics. Furthermore, pa-
tients who reported symptoms exhibited significantly lower
HRQoL compared to patients without symptoms/worries. Pa-
tients treated with (R-)CHOP14 reported more neuropathic
symptoms, more fatigue, and a lower HRQoL than patients
treated with (R-)CHOP21. Alertness for persistent symptoms
that occur during and after treatment of DLBCL patients is
needed and may help to avoid lasting negative influence on
their HRQoL.
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Introduction

Non-Hodgkin lymphoma (NHL) is a heterogeneous group of
malignancies and is the most common hematologic malignant
neoplasm in adults. In the United States, there were approxi-
mately 510,000 people alive who had a history of NHL on
January 1, 2010 [1], and the 10-year prevalence of aggressive
NHL in the Netherlands, with 6,570 patients in the year 2009,
is expected to increase to approximately 10,600 patients in
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2020 [2]. Diffuse large B-Cell lymphoma (DLBCL) is the
most common subtype, accounting for approximately 30–
40 % of NHL [3, 4].

Traditionally, treatment of DLBCL included the cyclo-
p h o s p h am i d e , d o x o r u b i c i n , v i n c r i s t i n e , a n d
prednisone(CHOP) regimen [5]. With the addition of rituxi-
mab (R), response rates and overall survival have improved
significantly, defining rituximab combined with CHOP
((R-)CHOP) as the new standard treatment for patients with
DLBCL [3, 6, 7] whereby CHOP every 14 days seemed
superior to a 21-day schedule, with respect to overall survival
[8]. However, recently, two studies showed that overall sur-
vival in patients treated with (R-)CHOP14 was not superior to
patients treated with (R-)CHOP21 [9, 10]. Patients with re-
current disease are treated with high-dose chemotherapy
(HDCT) combined with autologous stem cell transplantation
(ASCT).

The increasing number of DLBCL patients that are
being treated with changing treatment regimens requires
a careful evaluation not only of survival improvements
but also regarding potential side effects of treatment and
(long-term) health-related quality of life (HRQoL).
HRQoL is a multidimensional construct that covers pa-
tients’ perceptions of his or her physical, emotional,
social, and cognitive functions and disease and/or
treatment-related symptoms and represents patients’ sub-
jective experience with cancer.

Up to now, some studies have investigated HRQoL
among aggressive lymphoma patients [11–13] and a few
among DLBCL patients [14, 15]; however, most studies
were randomized clinical trials or had a cross-sectional
design. As a consequence, elderly patients and patients
with comorbidities were underrepresented, or HRQoL
was only assessed at one time point. Furthermore, a
comparison of (long-term) HRQoL between patients
treated with (R-)CHOP14 or (R-)CHOP21 has never
been made.

The aims of the present study were therefore to (1)
evaluate (long-term) HRQoL and symptoms/worries of
DLBCL patients on two time points in a population-
based setting that includes these previously underrepre-
sented patients and compare them with an age-and sex-
matched normative population, (2) compare HRQoL and
symptoms/worries between patients treated with
(R-)CHOP14 or (R-)CHOP21 up to 5-year posttreat-
ment, and (3) assess the prevalence of persistent
symptoms/worries and identify associated clinical and/
or sociodemographic characteristics. We hypothesized
that HRQoL would be deteriorated in patients compared
to the normative population. We furthermore hypothe-
sized that patients treated with (R-)CHOP14 would re-
port a lower HRQoL and more symptoms than patients
treated with (R-)CHOP21.

Methods

Setting and population

This study took place within the scope of the Population-
based HAematological Registry for Observational Studies
(PHAROS), an extension of the Netherlands Cancer Registry
(NCR). The NCR was used to select all patients who were
diagnosed with DLBCL as defined by the International Clas-
sification of Diseases for Oncology-3 codes (ICD-O-3) [16]
between January 1, 2004 and December 31, 2010 in an area
covering approximately 40 % of the Dutch population. The
NCR data of these patients (including date of diagnosis,
morphology, gender, date of birth, and stage) were replenished
with details on treatment, adverse events, and treatment out-
comes from PHAROS.

Additionally, a longitudinal population-based survey was
set up among DLBCL patients registered with the Eindhoven
Cancer Registry (ECR) which fills about 15 % of NCR. The
database with patients diagnosed between January 1, 2004 and
December 31, 2010 was linked with the database of the
Central Bureau for Genealogy to exclude patients who were
deceased. HRQoL and symptoms were collected within pa-
tient reported outcomes following initial treatment and long-
term evaluation of survivorship (PROFILES). PROFILES is a
registry for the study of the physical and psychosocial impact
of cancer and its treatment from a dynamic, growing
population-based cohort of both short and long-term cancer
survivors [17].

Questionnaires were sent out in batches, and this was done
on three time points. In May 2009, patients diagnosed be-
tween January 2004 and January 2009 were included in the
study and received the first questionnaire. In November 2009
and May 2011, patients newly diagnosed after the last inclu-
sion date were subsequently invited to participate (T1) to
include all patients up to December 31, 2010. Patients re-
ceived the subsequent questionnaire (T2) 1 year after T1.
Ethical approval for the study was obtained from a certified
medical ethics committee (of the Maxima Medical Centre in
Veldhoven, The Netherlands; number 0734).

Study measures

The Dutch-validated version of the European Organization for
Research and Treatment of Cancer Quality of Life Question-
naire Core 30 (EORTCQLQ-C30) was used to assess HRQoL
[18]. Answer categories range from one (not at all) to four
(very much). After linear transformation, all scales and single-
itemmeasures range in score from 0 to 100. A higher score on
function scales and global health and quality of life scale
implies a better HRQoL, whereas for symptoms with a higher
score refers to more symptoms [18].
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The Dutch version of the EORTC CLL-16 was used to
assess disease and treatment-related specific symptoms and
worries. This questionnaire was originally developed for pa-
tients with chronic lymphocytic leukemia but is also applica-
ble to lymphoma patients. The symptom tingling in hands/feet
was added to this questionnaire, as it appeared from the
literature and interactions with patients that this might be a
prevalent symptom. Answer categories range from one (not at
all) to four (very much).

Comorbidity at the time of survey was categorized accord-
ing to the adapted self-administered comorbidity question-
naire (SCQ) [19]. Patients’marital status and educational level
were also assessed in the questionnaire. Clinical data were
obtained from the NCR and PHAROS.

If patients received more than one treatment line, the treat-
ment category was based on the sum of treatments before
completion of the questionnaire and was ordered from most
to least expected impact on HRQoL: (1) ASCT, (2) HDCT, (3)
(R-)CHOP14, (4) (R-)CHOP21, and (5) other chemotherapy
(CT), radiotherapy (RT), or no therapy.

Normative population

The normative population was selected from a reference
cohort of 2,040 individuals from the general Dutch
population (CentER panel). The set of questionnaires
completed by this normative population in November
2011 included the EORTC QLQ-C30, SCQ, and data
on sociodemographics. This cohort is considered as
representative for the Dutch-speaking population in the
Netherlands [20]. Based upon this normative population,
an age- and sex-matched selection was made of 425
persons to compare HRQoL with the DLBCL patients.
For matching, ten strata were formed using sex and age
(five categories). Within each stratum, a maximum num-
ber of persons from the reference cohort were randomly
matched according to the “strata frequency distribution”
of the patients. This resulted in 425 matched cancer-free
panel members for 256 patients.

Statistical analyses

Differences in sociodemographic and clinical characteristics
between respondents and nonrespondents or patients with
unverifiable addresses, between patients who completed one
or two questionnaires, and between patients treated with
(R-)CHOP14 or (R-)CHOP21 were compared with chi-
square or t tests where appropriate.

The meanQLQ-C30 scores from the DLBCL patients were
compared with the mean scores of an age- and sex-matched
Dutch normative population using independent sample t tests.

Analyses of covariance (ANCOVA) were carried out to
compare the mean QLQ-C30 scores, and logistic regression

analyses were used to compare the prevalence of CLL-16
symptoms and tingling in hands/feet between patients treated
with (R-) CHOP14 or (R-)CHOP21 adjusted for age, number
of comorbidities, time since treatment, and number of treat-
ment cycles. Logistic regression analyses were also used to
compare the prevalence of CLL-16 symptoms per time since
treatment category stratified per treatment (i.e., (R-)CHOP14
or (R-)CHOP21), adjusted for age and number of comorbid-
ities. Symptoms/worries were dichotomized as present (an-
swer categories “a bit,” “quite a bit,” or “very much”) or not
present (answer category “not at all”).

Multivariate logistic regression analyses were constructed
to investigate the independent association between
sociodemographic and clinical variables and the five most
frequently reported persistent symptoms/worries and to assess
the variance in the QLQ-C30 global health status/HRQoL
scale explained by these symptoms/worries. Persistent
symptoms/worries were defined by patients who had a spe-
cific symptom on both T1 and T2, and factors were a priori
determined, including sex, age, number of comorbidities, time
since diagnosis, stage, treatment, and number of treatment
cycles. Since we observedmulticollinearity between treatment
and number of treatment cycles, we ran the analysis twice,
once with treatment and once with number or treatment
cycles.

ANCOVA were also carried out to compare the mean
EORTCQLQ-C30 global health status/HRQoL scale between
patients with or without persistent symptoms/worries adjusted
for sex, age, number of comorbidities, and time since diagno-
sis. Persistent symptoms were defined as symptoms present at
both T1 and T2.

All statistical analyses were performed using SAS (version
9.3 for Windows; SAS Institute Inc., Cary, NC). p values of
<0.05 were considered statistically significant. Clinically rel-
evant differences were determined using the evidence-based
guidelines for interpretation of the EORTC QLQ-C30 be-
tween groups [21]. Patients were determined to be fatigued
with a QLQ-C30 fatigue score >21.9 (mean of age- and sex-
matched normative population + small clinically important
difference, i.e., five points).

Results

Patients and normative population

Two hundred fifty-six DLBCL patients completed the
first questionnaire (T1, 84 % response rate; Fig. 1), and
subsequently, 130 patients completed the questionnaire
again 1 year later (T2). The mean age at baseline
survey completion was 63.5 years, and 66 % were male
(Table 1). Mean time since diagnosis was 2.6 years, and
93 % of patients underwent one treatment line.
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(R-)CHOP14 was received by 37 % and (R-)CHOP21
by 50 % of patients, the other 13 % was treated with
SCT, HDCT, other, or no therapy. Two third of patients
reported one or more comorbid conditions, the most
common were arthritis, back pain, and hypertension.
Patients treated with (R-)CHOP21 were older, more
often diagnosed with stage I, and had a longer time
since diagnosis and time since treatment compared to
patients treated with (R-)CHOP14.

With respect to the age- and sex-matched normative
population, mean age at baseline survey completion was
63.7 years, and 66 % was men. Almost two third
(66 %) of respondents reported one or more comorbid
conditions, the most common were hypertension and
back pain.

Quality of data

Nonresponse analysis

At baseline, nonrespondents (N=48) and patients with unver-
ifiable addresses (N=29) were more often female than respon-
dents (60 and 66 % vs 34 %; p<0.01), and nonrespondents
were more often treated shorter than 12 months ago compared
to respondents (48 vs 27 %; p=0.01). No statistically signif-
icant differences between these groups were observed for age,
time since diagnosis, stage, treatment, and number of treat-
ment lines (data not shown).

Analysis between patients who completed one or more
questionnaires

No statistically significant differences were observed between
patients who completed one and patients who completed two

questionnaires for QLQ-C30 global health and QoL score (X =

74.8 vs X =72.9; p=0.47) or for sex, age, stage, (time since)
treatment, comorbidities, marital status, and educational level
(data not shown).

HRQoL of DLBCL patients and the normative population

Compared to an age- and sex-matched normative population,
responding DLBCL patients exhibited on average statistically
significant and clinically relevant worse scores on QLQ-C30
physical, role, cognitive, and social functioning. DLBCL pa-
tients also reported more fatigue, dyspnea, sleeping problems,
appetite loss, and financial problems compared to the matched
norm (all p<0.05 and small clinically important differences;
Fig. 2).

HRQoL and symptoms/worries in relation to treatment

Patients treated with (R-)CHOP14 reported significantly more
often tingling in hands and feet compared to patients treated
with (R-)CHOP21 (42 vs 27 %, p=0.02; adjusted for age,
number of comorbidities, time since treatment, and number of
treatment cycles). Patients treated with (R-)CHOP14 also

933 patients diagnosed and registered with 

DLBCL between 1/1/2004 and 31/12/2010 and 

living in the region of ECR.

647 patients remained of whom 333 were 

eligible i.e. older than 18 years at diagnosis 

and still alive at time of questionnaire mailing.

Specialists’ from 18 hospital locations received 
an invitation letter to participate in the study.

Addresses for the 333 eligible patients were 

checked for accuracy.

304 patients received a questionnaire.

256 patients returned a completed 

questionnaire (84%).

Refusal of 2 general hospitals and 2 locations 

containing 260 patients in total.

Exclusion of 26 patients (because of other 

medical problems) on advice of the specialists.

29 unverifiable addresses (9%).

48 patients did not complete the questionnaire

(16%).

Fig. 1 Flow chart of the data
collection process. DLBCL
diffuse large B-cell lymphoma,
ECR Eindhoven Cancer Registry
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Table 1 Clinical and sociodemographic characteristics of the total group of responding patients (N=256) and according to treatment regimen

Total(N=256) Patients treated with
HDCT±ASCT, other
CT, RT, or no therapy (N=33)

Patients treated
with (R-)CHOP14
(N=95)

Patients treated
with (R-)CHOP21
(N=128)

(R-)CHOP14
versus
(R-)CHOP21

Number (%) Number (%) Number (%) Number (%) p value

Gender 0.80

Male 169 (66) 26 (79) 60 (63) 83 (65)

Female 87 (34) 7 (21) 35 (37) 45 (35)

Age: mean (SD) 63.5 (13.4) 56.5 (15.1) 61.4 (13.2) 66.9 (12.0) <0.01

<5 years 58 (23) 12 (36) 26 (27) 20 (16)

55–65 years 70 (27) 12 (36) 27 (28) 31 (24)

66–75 years 87 (34) 7 (21) 34 (36) 46 (36)

75+years 41 (16) 2 (6) 8 (8) 31 (24)

Years since diagnosis at time of
questionnaire completion: mean (SD)

2.6 (1.3) 2.8 (1.5) 2.0 (1.1) 2.9 (1.2) <0.01

Months since treatment at time of
questionnaire completion: median

21.0 24.0 16.3 29.2 <0.01

0–24 months since treatment 131 (51) 12 (36) 64 (67) 55 (43)

24+months since treatment 112 (44) 11 (33) 29 (31) 72 (56)

Missing 13 (5) 10 (30) 2 (2) 1 (1)

Number of treatment lines 0.16

First treatment line 228 (89) 14 (42) 91 (96) 123 (96)

Subsequent treatment line 17 (7) 8 (24) 4 (4) 5 (4)

Missing 11 (4) 11 (33) 0 (0) 0 (0)

Number of treatment cycles <0.01

<6 cycles NA NA 12 (13) 35 (27)

≥6 cycles NA NA 82 (86) 92 (72)

Missing 1 (1) 1 (1)

Stage at diagnosis <0.01

I 85 (33) 15 (45) 15 (16) 55 (43)

II 60 (23) 6 (18) 21 (22) 33 (26)

III 56 (22) 6 (18) 31 (33) 19 (15)

IV 53 (21) 6 (18) 26 (27) 21 (16)

Missing 2 (1) 0 (0) 2 (2) 0 (0)

Self-reported comorbidities 0.45

None 79 (31) 15 (45) 30 (32) 34 (27)

1 comorbidity 83 (32) 9 (27) 32 (34) 42 (33)

2 or more comorbidities 77 (30) 8 (24) 25 (26) 44 (34)

Missing 17 (7) 1 (3) 8 (8) 8 (6)

Marital status 0.87

Partner 201 (79) 25 (76) 76 (80) 100 (78)

No partner 51 (20) 8 (24) 18 (19) 25 (20)

Missing 4 (2) 0 (0) 1 (1) 3 (2)

Education level 0.12

Low 41 (16) 2 (6) 14 (15) 25 (20)

Medium 151 (59) 19 (58) 53 (56) 79 (62)

High 60 (23) 11 (33) 27 (28) 22 (17)

Missing 4 (2) 1 (3) 1 (1) 2 (2)

In the (R-)CHOP14 group, 2 patients were treated without rituximab, and in the (R-)CHOP21 group, 15 patients were treated without rituximab.
Education levels included low, no/primary school; medium, lower general secondary education/vocational training; or high, pre-university education/
high vocational training/university

HDCT high-dose chemotherapy, ASCT autologous stem cell transplantation, CT chemotherapy, RT radiotherapy, (R-)CHOP=(Rituximab), cyclophos-
phamide, doxorubicin, vincristine, and prednisone, NA not applicable
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reported a statistically significant lower global health status/
quality of life compared to patients treated with (R-)CHOP21
(p=0.04; Table 2). Furthermore, significantly more patients
with fatigue were identified in the (R-)CHOP14 group (46 %)
compared to the (R-)CHOP21 group (35 %; p=0.03), and
patients treated with (R-)CHOP14 also more often felt slowed
down compared to patients treated with (R-)CHOP21 (44 vs
37 %; p=0.03). No statistically significant differences were
observed on the other HRQoL scales and symptoms. HRQoL
scores and percentages of symptoms/worries of patients treat-
ed with HDCT, ASCT, and other therapies are also displayed
in Table 2, although numbers were too small to draw
conclusions.

Prevalence of symptoms/worries

The most frequently reported symptoms/worries (by at least
one third of patients) on T1 were worry about future health
(53 %), skin problems (itching and dry skin; 42 %), feeling
slowed down (40 %), dry mouth (40 %), and tingling in hands
and feet (33 %). The prevalence of symptoms/worries did not
significantly differ per time since treatment category, except
for skin problems which occurred more often among patients
who received treatment more than 3 years ago (Fig. 3). Fur-
thermore, worry about future health and having a dry mouth
seemed to occur more often among patients until 1 year after
treatment.

Factors associated with persistent symptoms/worries
and the relation with HRQoL

Of the patients who completed the questionnaire again 1 year
later (N=130), persistent symptoms/worries were reported by
20–33 % of patients. Multivariate logistic regression analyses
showed that older patients and patients treated with
(R-)CHOP14 more often had persistent tingling in hands
and feet compared to patients treated with (R-)CHOP21

independently of the other characteristics. Persistent worry
about future health and a persistent slowed down feeling were
reported more often by patients with comorbid diseases (Ta-
ble 3). Persistent skin problems more often occurred among
patients diagnosed longer ago. Sex, disease stage, and number
of treatment cycles were not associated with any of the per-
sistent symptoms/worries. Although it seemed that, when
studying the crude percentages, after the eighth cycle of
(R-)CHOP14, patients would report tingling in hands and feet
more often compared to patients treated with less cycles (48 vs
32 %), and for patients treated with (R-)CHOP21 the percent-
ages were 30 versus 25 %.

Subsequently, patients who reported to be persistently
slowed down, worrying about future health, or having tingling
hands or feet had statistically, significantly, and clinically
relevant lower EORTC global health status/HRQoL compared
to patients without these persistent symptoms/worries (all
p<0.01, data not shown).

Discussion

HRQoL was lower among DLBCL patients compared to an
age- and sex-matched normative population, which confirms
our hypothesis. Patients treated with (R-)CHOP14 reported
tingling in hands and feet, fatigue, and slowed down feeling
more often compared to patients treated with (R-)CHOP21.
Patients treated with (R-)CHOP14 also reported a lower glob-
al health status/quality of life compared to patients treated
with (R-)CHOP21. The five most frequently reported
symptoms/worries by at least one third of patients were worry
about future health, skin problems, feeling slowed down,
having a dry mouth, and having tingling in hands/feet. Sub-
sequently, patients reporting one of these symptoms/worries
exhibited significantly lower global health status/HRQoL
compared to patients without these symptoms/worries.

Fig. 2 Differences on EORTC QLQ-C30 mean functioning, global
quality of life, and symptom scores between DLBCL patients (N=256)
and an age- and sex-matched normative population (N=425). *p<0.05,
**p<0.05 and small clinically important differences [21]. A higher score
on functioning scores implies a better health-related quality of life,

whereas a higher score on symptom scores refers to more symptoms.
EORTCQLQ-C30 European Organization for Research and Treatment of
Cancer Quality of Life Questionnaire Core30. DLBCL diffuse large B-
cell lymphoma
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Our results are in line with other studies comparing
HRQoL between lymphoma patients and a normative
population [22–25], whereby physical functioning, appe-
tite loss, fatigue, and financial problems were most

often affected. In the present study, also DLBCL pa-
tients treated >2 years ago were included, indicating
that HRQoL is not only diminished at time of treatment
but also thereafter.

Table 2 Differences between DLBCL patients treated with (R-)CHOP14, (R-)CHOP21, ASCT, HDCT, or other CT, RT, or no therapy on EORTC
symptoms, worries, and HRQoL at T1

Patients treated with
(R-)CHOP14 (N=95)

Patients treated
with (R-)CHOP21
(N=128)

(R-)CHOP14
versus (R-)CHOP21

Patients treated with HDCT
± ASCT, other CT, RT, or
no therapy (N=33)

EORTC CLL-16 Number (%) Number (%) p value Number (%)

Weight loss 18 (19) 16 (13) 0.29 3 (9)

Dry mouth 40 (42) 47 (38) 0.12 15 (47)

Bruises 8 (8) 9 (7) 0.86 4 (12)

Abdominal discomfort 31 (33) 40 (32) 0.94 8 (25)

Temperature up/down 14 (15) 16 (13) 0.91 2 (6)

Night sweats 27 (29) 44 (35) 0.58 8 (24)

Skin problems 37 (39) 55 (44) 0.66 15 (45)

Feeling ill or unwell 23 (24) 17 (13) 0.08 4 (12)

Feeling lethargic 33 (35) 39 (31) 0.08 8 (24)

Feeling slowed down 42 (44) 47 (37) 0.03 13 (39)

Limited in activities 32 (34) 37 (30) 0.15 12 (36)

Worried future health 55 (58) 60 (48) 0.05 20 (60)

Chest infections 14 (15) 19 (15) 0.17 9 (27)

Other infections 13 (14) 22 (17) 0.38 3 (9)

Repeated antibiotics 12 (13) 21 (17) 0.68 4 (12)

Worried about infections 22 (24) 27 (21) 0.62 9 (27)

Tingling hands/feet 40 (42) 34 (27) 0.02 9 (28)

EORTC QLQ-C30 Mean (SD) Mean (SD) p value Mean (SD)

Physical functioning 76.9 (22) 78.9 (21) 0.21 79.6 (23)

Role functioning 75.1 (30) 79.4 (28) 0.16 73.2 (32)

Emotional functioning 82.7 (19) 85.9 (19) 0.20 81.8 (22)

Cognitive functioning 82.6 (23) 84.8 (20) 0.13 73.2 (28)

Social functioning 80.7 (26) 84.4 (25) 0.21 77.3 (31)

Global health status/QoL 71.9 (22) 75.2 (19) 0.04 76.0 (18)

Fatigue 28.2 (27) 26.5 (26) 0.25 29.5 (27)

Nausea/vomiting 5.6 (14) 4.1 (13) 0.55 2.5 (7)

Pain 18.4 (27) 14.4 (24) 0.22 14.1 (24)

Dyspnea 17.7 (28) 17.3 (26) 0.43 14.6 (22)

Insomnia 18.9 (29) 18.8 (29) 0.44 17.1 (22)

Appetite loss 13.0 (28) 8.6 (22) 0.19 1.0 (6)

Constipation 8.4 (23) 6.9 (19) 0.05 4.0 (14)

Diarrhea 7.4 (20) 5.6 (15) 0.13 2.0 (8)

Financial problems 11.9 (22) 5.9 (17) 0.09 18.1 (32)

% fatigued patients 46 % 35 % <0.01 44 %

p value is adjusted for age, time since treatment, number of treatment cycles, and number of comorbidities. EORTC CLL16 symptoms/worries were
dichotomized as present (answer categories “a bit,” “quite a bit,” or “very much”) or not present (answer category “not at all”). Patients were fatigued if
they had an EORTC QLQ-C30 fatigue score >23.1 (mean normative population + small clinically important difference, i.e., five points)

HDCT high-dose chemotherapy, ASCT autologous stem cell transplantation, CT chemotherapy, RT radiotherapy, (R-)CHOP (rituximab), cyclophos-
phamide, doxorubicin, vincristine, and prednisone, EORTC QLQ-C30 European Organization for Research and Treatment of Cancer Quality of Life
Questionnaire Core30, DLBCL diffuse large B-cell lymphoma, CLL-16 chronic lymphocytic leukemia 16
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Experiences of neuropathy among lymphoma patients
were also observed by two other studies, although they
did not compare patients treated with (R-)CHOP14 ver-
sus (R-)CHOP21. One small longitudinal study among
32 B-cell lymphoma patients treated with (R-)CHOP or
(R-)CVP observed sensory neuropathy-associated symp-
toms among 84 % and polyneuropathy among 44 % of
patients [26]. The other longitudinal study observed a
significant increase in peripheral neuropathy after the
sixth cycle of CHOP compared to baseline [11]. We
observed no statistically significant difference in tingling
hands and feet according to the number of treatment
cycles. Although it seemed that, when studying the
c rude percen tages , a f t e r the e igh th cyc le of
(R-)CHOP14, patients would report tingling in hands
and feet more often compared to patients treated with
less cycles. Further research should take this into ac-
count. An explanation for more neuropathy complaints
among patients treated with (R-)CHOP14 might be that
these patients receive vincristine (whereby neuropathy is
a known side effect) in a quicker succession compared
to patients treated with (R-)CHOP21.

An explanation for the higher fatigue prevalence among the
(R-)CHOP14 group compared to the (R-)CHOP21 group
(47 % versus 35 %) is likely to be the higher toxicity and/or
intensity of the (R-)CHOP14 treatment.

Patients who had comorbid diseases, were diagnosed lon-
ger ago, or were treated with (R-)CHOP14 more often report-
ed at least one persistent symptom. Subsequently, patients
experiencing any of these symptoms/worries reported lower
HRQoL compared to patients without these symptoms/
worries. Therefore, these symptoms should be screened for
and alleviated when possible to enhance patients HRQoL.

The current study has some limitations: Unfortunate-
ly, we did not have HRQoL and symptom scores of

patients before treatment. Additionally, we could not
compare HRQoL among patients treated in second line
(HDCT or/and ASCT) due to small numbers and pa-
tients were enrolled in the study at different times since
treatment, and this time span was significantly different
for pa t ien ts t rea ted wi th (R-)CHOP14 versus
(R-)CHOP21. Although we controlled for time since
treatment in the analysis, the variance in time since
treatment between the two treatment groups remains an
important point of concern. Furthermore, in the present
study, neuropathy was only assessed with a single item.
To better understand the prevalence and course of neu-
ropathy, research with validated multi-item neuropathy
questionnaires and/or nerve conduction tests is neces-
sary. The strengths of our study are that we assessed
HRQoL in a population-based setting that includes pa-
tients with comorbidities and elderly patients, resulting
in a very representative group of DLBCL patients treat-
ed in daily practice. In addition, comparison with an
age- and sex-matched normative population provides
important information about the impact of cancer and
its treatment beyond the natural aging process and the
impact of comorbidities. Furthermore, we assessed pa-
tients twice, which provides important information about
the persistence of symptoms over time.

To our knowledge, this is the first study that com-
pared HRQoL outcomes between patients treated with
(R-)CHOP14 and (R-)CHOP21. Patients treated with
(R-)CHOP14 more often reported tingling in hands and
feet, were more often fatigued, and had more often a
slowed down feeling compared to patients treated with
(R-)CHOP21. They furthermore reported a lower global
health status/HRQoL. Based on these findings with re-
spect to HRQoL, (R-)CHOP21 seems the preferred
treatment in DLBCL patients. In addition, clinicians

Fig. 3 Prevalence of worries and
symptoms among DLBCL
patients treated with (R-)CHOP14
(A) or (R-)CHOP21 (B)
according to time since last
treatment at T1. DLBCL diffuse
large B-cell lymphoma.
(R-)CHOP=(rituximab),
cyclophosphamide, doxorubicin,
vincristine, and prednisone
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should be alert for symptoms that occur among DLBCL
patients even long after diagnosis, as these symptoms
have a negative influence on their HRQoL.
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