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The most frequent cause of non-Hodgkin lymphoma, which accounts for around one-third of
cases, is diffuse large B cell lymphoma (DLBCL). Immune chemotherapy combined with
rituximab, cyclophosphamide, doxorubicin, vincristine, and prednisone (R-CHOP) is the
standard therapy for DLBCL. Objective: To analysing the utilization of Lenalidomide versus
Lenalidomide R-CHOPregimenintreatmentof DBLBCL interms of treatment efficacy and safety.
Methods: PRISMA guidelines were followed for conducting this study. A thorough literature
search was done from November 15 to November 25, 2022. A variety of databases, including
PubMed, Google Scholar, and other, were used to conduct the literature search. Finally, for this
systematic review, 10 studies were chosen. Results: In our study the monotherapy with
Lenalidomide was found less significant in terms of improvement in Overall response rate,
complete response among patients with DLBCL. However; Lenalidomide + R-CHOP was more
effective in improving overall response rate (ORR) with ORR of 92.89% vs 30.58% and complete
response rate (CRR) of 80.20% vs 12.563%. The partial response rate (PR) was comparable
between two therapies. similarly, the Progression free survival was also better in combination
therapy. Haematological and Non-Hematological adverse effects of grade >3 were found higher
among patients with combination therapy and Neutropenia was commonly observed adverse
effect. Conclusions: Combination therapy was associated with significant improvement in
disease outcome, however; the adverse effects were reported high in combination therapy vs
monotherapy.
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INTRODUCTION

Non-Hodgkin lymphomas (NHL) are classified into
numerous subtypes, with the aggressive diffuse large B-
celllymphoma(DLCBL)beingthe most frequent[1]. DLCBL
is characterized by its diffuse organization, mature B-cell
phenotype, and cell shape, as well as its various subtypes
and genetic profiles. There are two types of germinal
centres, according to the Hans classification: germinal
centre type (GCB) and non-germinal centre type (NGCT)
(non-GCB, encompasses most of the activated B-cell type,
known as ABC-type) [2]. The conventional treatment for

DLBCL is immunotherapy with rituximab,
cyclophosphamide, doxorubicin, vincristine, and
prednisone (R-CHOP). It cures 50-60% of patients,
although patients with relapsed/refractory (R/R) DLBCL
have a poor result [3]. Despite significant progress in
understanding the genetic and molecular profile of DLBCL
over the last few years, there has been limited success in
transferring this information into effective upfront
therapies. Recently the inclusion of various medications to
improve outcomes has drawn significant attention.
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Lenalidomide, a derivative of thalidomide, is an
immunomodulatory agent that shows fewer side effects
such as myelosuppression. In preclinical studies,
Lenalidomide was found to have antineoplastic properties
that boost cytotoxicity mediated by T and NK cells, as well
as immunologic properties that inhibit tumour cell growth
and angiogenesis in addition to directly killing cancer cells
[4-6]. 1t not only acts through several routes, but it has also
been proven to work on a wide range of hematologic
malignancies, including but not limited to multiple
myelomas and B-cell NHL [7, 8]. Lenalidomide is a well-
tolerated medicine that, when paired with R-CHOP against
DLBCL, makes it a potential therapy choice for such
individuals[9]. According to long-term follow-up combined
results from two phase Il studies, the combination of
Lenalidomide and R-CHOP maintained its efficacy over
time, with a significant improvement of progression-free
survival (PFS) and overall survival (0S); and very less side
effects in long run. When paired with R-CHOP,
Lenalidomide was shown to reduce the unfavourable
prognostic effect of the non-GCB phenotype[10]. The goal
of this trial, however, was to compare the safety and
effectiveness of treating DLBCL with Lenalidomide vs
Lenalidomide with R-CHOP.

METHODS

This study was conducted in line with PRISMA guidelines
[11]. A comprehensive literature search was carried out
from 15" November 2022 to 25" November 2022. The
literature search was conducted through various
databases like PubMed, Google scholar, EMBASE, web of
science and finally Cochrane database Library. The
literature search was done through various MeSH terms of
paramount significance given as: “Lenalidomide” OR
“Lenalidomide based regimens” OR “"R-CHOP” OR
“Lenalidomide + R-CHOP” OR “Diffuse large B-cell
Lymphoma(DLBCLY)". The clinical trial was also included for
validation of this systematic review and search of various
trials was done using ClinicalTrials.gov website. The PICO
definition of the study is represented in tabulated form
given in Table 1. The study selection was done by two
potential authors (A.R and M.S.H). The studies selection
was done through assessment of relevant titles, abstracts
and retrieved references and those not falling under
inclusion criteria were excluded. The full text articles
retrieved after selection process were than assessed by
twoindependent authorsand any dispute among them was
solvedwiththe help of third author(S.M).
Table 1: Showing the PICO definition of the study

Population Patients with diagnosed DLBCL

EATENCLN  Lenalidomide based monotherapy

Comparator

Lenalidomide + R-CHOP based combination therapy

Overall response rate, Complete response,

Outcomes Partial response and Progression free survival.
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The standard variables of interest like author name, year of
study, country of study, mean age of the patients, and study
type were extracted in first place than disease specific
variables of interest like disease characteristics, type of
regimen given, follow-up duration, complete response
(CR), partial response (PR), overall response rate (ORR),
progression free survival (PFS) and finally adverse events
either Haematological or Non-Haematological and >grade
3 events were extracted. The randomised controlled trials
quality assessment was done through Jadad scale(11). The
risk of bias was clearly identified and studies with best
methodologies were opted for analysis. Data analysis were
done through SPSS. V. 25, because all variables were just
expressed in the form of frequency and %ages due to
qualitative nature of the variables and similarly quantitative
variables were expressed as mean and standard deviation,
sonocorrelationstatisticswere performed.

RESULTS

The initial search retrieved about 300 articles of interest.
After removing duplicates and irrelevant studies (100), 20
single arm studies depicting the usefulness of
Lenalidomide and Lenalidomide + R-CHOP in DLBCL were
assessed for eligibility and only 10 studies were included to
synthesize our systematic review. The PRISMA flow chart
forselection of final 10 studies givenshowninFigure 1.

Identification of studies via databases and registers

Recordsidentified through Additional records identified
database searching through othersources
(n=1245) (h=1)

Records after duplicates removed
{n=1050)

|

Records screened Records excluded
195 {n=150)

[ Screening J [Identifi:ation]

)

Full-text articles
Full-text articles assessed excluded, with reasons
for eligibility (n=135)
(n=43)

|

Studies includedin
gualitative synthesis
(n=10)

Eligibility

(

)

Included

Figure 1: PRISMA flow chart of the selected studies included in
systematic review

a): Efficacy profile of Lenalidomide and Lenalidomide +
R-CHOP study groups:

Atotal of 327 patients were included in Lenalidomide study
group and the mean age of the patients in Lenalidomide
study group was 68.6+17.3 years. Patients with DLBCL were
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included and only randomized controlled trials were
includedas shownin(Table 2).

Table 2: Showing the demographic profile of the studies included
inLenalidomide study group

Authors/year Country

Study Patient Patient

of study of study Study design population numbers (N) age

Mondello et al., Italy  |[Retrospective
(2016)[12] cohort R/RDLBCL 123 64

- Randomized
Witzig et al., N

USA control trial | DLBCL 108 66

(201 [13]. phase Il
Wierniketal, | s | antalial [RoLscL| 26 65
(2008)[14]. phase Il
Czuczman et Multi- RCT Phase
ol (2017)[15]. | centre i |R/RDLBCLE 81 69
Beylot-Barry et R/RDLBCL
al., (2019)[161. France | RCT Phasell leg type 19 79

According to Lenalidomide group statistics, overall
response rate (ORR) was 30.58%, complete response rate
(CRR) was 12.53% and partial response rate (PRR) was
17.73%. The average progression free survival in
Lenalidomide group was 9.8 months with 23.5 months of
follow-up. The disease specific variables of Lenalidomide
grouparegivenin(Table 3).

Table 3: Showing the effectiveness of Lenalidomide in DLBCL in
termsof ORR, CR, PR, and PFS

Authors/year

Follow-
of study 0s

Regimen Dose ORR CR PR PFS Up time

15mg

. 46 | 21|24 73 34
(lvzl%?g)e[qgfm"' domsde ﬁwrngf’or (37 | (17 | (20 |months|months| %
21days| %) | %)| %) |(7-127) | (2-108)
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Follow-
Up time

Authors/year

of study Regimen Dose ORR CR PR O0S PFS

0m9 | 14 |5 |9
Czuczmanet | Lenali- |or25 (27.5|(9.8l17 7.75 3.4 1.84
al.,(2017)[15]. | domide |mg for %) |'%) | %) [months|months| months

21days
Beylot-Barry et| Lenali- | 7037 |8 of 1| o3| 19.4 | 4.9 49

al.,(2019)[16]. | domide

days %') %) | %) months|months| months

A total of 197 patients were included in Lenalidomide + R-
CHOP study group and the mean age of the patients in
Lenalidomide study group was 66 + 12.2 years. Patients
with diffuse large B-cell ymphoma were included and only
randomized controlled trials were included as shown in
(Table 4).

Table 4: Showing the demographic characteristics of the studies
includedin Lenalidomide + R-CHOP study group

Authors/year Country Study Patient  Patient

of study of study Study design population numbers(N) age
. Randomized
oaalEs | usa | controlled | DLBCL 39 63
. trial Phase Il
Nowakowski Randomized
et al., (2015) USA controlled DLBCL 64 65
[181. trial Phase Il
Nowakowski Randomized
etal., (2011) USA controlled DLBCL 24 65
[19]. trial Phase |
N Randomized
(VZIE]?LO)FZtgﬁ ltaly | controlled | DLBCL 49 69
: trial Phase Il
Chiappella Randomized
etal., (2013) Italy controlled DLBCL 21 68
[21]. trial Phase |

- — [25mg| 30 [ 4 |22
Witzigetal., | Lenali- 8 2.7 9.2
(omnis) " | domide | 25" | 5| 7 201 NA Jmonths| months

L . |25mg| 5 |3 | 2 4
Iiernik etal.. | Lenali- \for o7 | (19 | (12| (8 | NA |months| 37

(2008)[14]. domide days | %) | %) | %) (0-14.5) months

According to Lenalidomide + R-CHOP group statistics,
overall response rate (ORR) was 92.89%, complete
response rate (CRR) was 80.20% and partial response rate
(PRR)was 12.69%. The average progression free survival in
Lenalidomide + R-CHOP group was 23.6 months with 26.9
months of follow-up. The disease specific variables of
Lenalidomide+R-CHOPgroupare givenin(Tableb).

Table5: Showingthe effectiveness of Lenalidomide + R-CHOPin DLBCL interms of ORR, CR, PR, and PFS
Authors/year

. Follow-Up
of study Regimen PFS time
Sanjal et al., Lenalidomide | Lenalidomide: 25mg Rituximab: 375mg/m Cyclophospha-| 32 29 3 24 24 52
(2021)[17]. +R-CHOP mide: 750mg/m’, Vincristine: 1.4mg/m’, prednisone: 100mg | (97%) | (88%) | (9.0%) | months | months | months
Nowakowski et al., | Lenalidomide | Lenalidomide: 25mg Rituximab: 375mg/m Cyclophospha-| 63 51 12 70 37 23.5
(2015)[181]. +R-CHOP mide: 750mg/m?’, Vincristine: 1.4mg/m’, prednisone: 100mg | (98%) | (80%) | (18.7%) | months | months | months

Nowakowski et al., | Lenalidomide | Lenalidomide: 25mg Rituximab: 375mg/m Cyclophospha-| 24 19 5 NA 7
(201)[19]. +R-CHOP mide: 750mg/m’, Vincristine: 1.4mg/m’, prednisone: 100mg | (100%)| (77%) (20.8%) NA months
Vitolo et al., Lenalidomide | Lenalidomide: 25mg Rituximab: 375mg/m Cyclophospha-| 45 42 3(6%) 2 2 28
(2014)[201. +R-CHOP mide: 750mg/m’, Vincristine: 1.4mg/m’ prednisone: 40mg | (92%) | (86%) °’ | years=45 |years=39| months
Chiappellaetal., Lenalidomide | Lenalidomide: 25mg, Rituximab: 375mg/m Cyclophospha-| 19 17 2(9%) NA NA <24
(2013)[21]. +R-CHOP mide: 750mg/m’, Vincristine: 1.4mg/m’, prednisone: 100mg | (90%) | (81%) ° months

According to cumulative comparative effectiveness analysis, the Lenalidomide in combination with R-CHOP was a
favourable choice in terms of overall response rate, complete response rate, however; partial response rate was better in
Lenalidomide group as comparedto Lenalidomide + R-CHOP as shown in(Figure 2).
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Figure 2: Showing the cumulative comparative effectiveness
results of both Lenalidomide and Lenalidomide + R-CHOP study

groups

DOI: https://doi.org/10.543983/pjhs.v4i08.947

b): Safety profile of Lenalidomide and Lenalidomide + R-
CHOP study groups

In safety analysis between Lenalidomide and Lenalidomide
+R-CHOP group, the combination therapy was associated
with increased risk of Hematological and Non-
hematological adverse events of grade 3 and more. The
events of Hematological toxicities in both groups are given
in the figure 3, which is clearly depicting the greater
association of hematological toxicities with Lenalidomide
+R-CHOP groupasgivenin Table6.

Table 6: Showing the safety profile of both Lenalidomide and Lenalidomide + R-CHOP study groups

Author Name

2 Grade 3 Hematological Toxicity N (%)

2 Grade 3 Non-Hematological Toxicity N (%)

(Lenalidomide)

Mondello et al.,

(2016)[12] Neutropenia=29(24%), Thrombocytopenia=13(11%)

Elevated transaminases=2(2%), Neuropathy=1(1%).

Witzig et al., (2011)
[13]. Thrombocytopenia=21(19.4%)

Anemia=10(9.2%), Neutropenia=44 (41%), Leukopenia=8(7.3%),

Dyspnoea=6(5.5%), Abdominal pain=4 (4%), Pneumonia=
3(3.3%), Deep venous thrombosis=2 (2.3%).

Author Name
(Lenalidomide +
R-CHOP)

Sanjal et al.,
(2021)[17].

Wiernik et al., Anemia=2(6.1%), Neutropenia=9(33%), Leukopenia=4(14.3%), Fatigue=2(6.1%), Pain=1(4%), Pneumonia=1(4%),
(2008)[14]. Thrombocytopenia=5(20%) Lymphopenia=1(4%) Rash=1(4%), Fever=2(6%)

Czuczman et al., - o . o - o Respiratory dysfunction=28(54%), Gastrointestinal
(2017)[15]. Anemia=17(33%), Neutropenia=22 (43%), Thrombocytopenia=12 (24 %) dysfunction=37(72%)

(%%ﬁg’)tf%ﬁrry etal. | Neutropenia=4(21%), Thrombocytopenia=2 (10%) Lymphopenia=1(5%) | Atrial fibrillation=3(10.5%), Skin rash=1(5%), Sepsis=1(5%)

2 Grade 3 Hematological Toxicity N (%)

Neutropenia=27(82%), Thrombocytopenia=16(48%), Anemia=7(21%).

2 Grade 3 Non-Hematological Toxicity N (%)

Fatigue=10(30.3%), Sensory neuropathy=4(12%),
Alopecia=24(73%)

Nowakowski et al., | Neutropenia=56(87.5%), Leukopenia=51(80%),

Fatigue=2(3.1%), sepsis=1(2%), Pneumonia=2(3.1%).

(2015)[18]. Thrombocytopenia=28(44%)
Nowakowski et al., . 5 Infection=4(17%), Neurological dysfunction=2(8.3%),
(201)[19]. Anemia=5(21%) Vascular dysfunction=2 (8.3%).

Vitolo et al., (2014)
[20]. Thrombocytopenia=15(30%)

Anemia=10(20%), Neutropenia=34(69%), Leukopenia=29(59%),

Cardiac dysfunction=1(2%), Cardiac dysfunction=2(4%),
Skin rash=1(2%), Deep venous thrombosis=2 (4%)

Chiappella et al.,

Neutropenia=6(28%), Thrombocytopenia=2(9%), Leukopenia=4(21%)

Cardiac dysfunction=2(10%) Gastrointestinal

(2013)[211. dysfunction=1(5%), Cardiac dysfunction=2(10%)
Lymphopenia | events following Lenalidomide vs Lenalidomide + R-CHOP
regimen

Letoprs [ — DISCUSSION
neutopenia [ DLBCL is a complex illness with many subgroups that
— respond differently to treatment [22]. Despite
Trrembocyiopents conventional R-CHOP therapy, around one-third of DLBCL
anemia [y patients may have disease recurrence or progression,

0 20 40 60 80 100 120 140
Anemla  Thrombocytop p | | -
enia
¥ Lenaledomide+R-CHOP Group 22 61 123 84 0
H Lenalidomide Group (327) 29 53 108 12 2

= Lenaledomide+R-CHOP Group (197) u Lenalidomide Group (327)

Figure 3: Showing the association of Hematological adverse

emphasizing the need for additional effective therapies
[23]. Lenalidomide is an immunomodulatory medication
that has been proven to be effective in DLBCL as a
monotherapy as well as in combination therapy [24].
Several trials have investigated Lenalidomide
monotherapy for relapsed or refractory DLBCL, with
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response rates varying between observed range of 24% to
36%[14,18]. Inaphase lltrial of Lenalidomide inrelapsedor
refractory DLBCL, 25 patients were treated with
Lenalidomide 25 mg/day on days 1-210of a 28-day cycle[14].
The ORR was 36%, with a CR rate of 8%. The median PFS
was 3.1 months, while the median overall survival (0S) was
7.3 months. Inanother phase Il research of Lenalidomide in
relapsed or refractory DLBCL, 46 patients were treated
with Lenalidomide 25 mg/day on days 1-21 of a 28-day cycle
[25]. The ORR was 24%, with a CR rate of 6.5%. The
observed median PFS was 2.6 months, and the median 0S
was 7.6 months. According to these findings, Lenalidomide
monotherapy shows limited effectiveness in relapsed or
refractory DLBCL. These findings were consistent with our
research findings, which showed that monotherapy was
less successful than combination treatment. The ORR in
our research was 30.58 %, with a CR rate of 12.53 %, which
was comparable to other studies' findings. Several clinical
trials have evaluated the efficacy and safety of
Lenalidomide plus R-CHOP in newly diagnosed DLBCL[13].
In a phase Il trial of Lenalidomide + R-CHOP in elderly
individuals with DLBCL, 47 patients were given 15 mg/day of
Lenalidomide plus R-CHOP on days 1-14 of a 21-day cycle
[13]. The ORR was 93 %, with a 72 % CR rate. The two-year
PFS was 75% and the two-year OS was 83%. In a phase |l
trial of Lenalidomide + R-CHOP in DLBCL, 59 patients were
given 15 mg/day of Lenalidomide plus R-CHOP on days 1-14
of a 21-day cycle[20]. The ORR was 88%, with a CR rate of
56%, 2-year PFS was 61%, and the 2-year 0S was 78%. In a
phase Il study of Lenalidomide plus R-CHOP in DLBCL, 233
patients were randomized to receive R-CHOP with or
without Lenalidomide[26]. Inthis particular study, the ORR
in Lenalidomide + R-CHOP was 66%, complete response
59% and partial response of 7%. These research findings
corroborated what we had observed. The ORRin our trial for
Lenalidomide + R-CHOP was 92.89 %, with a complete
response of 80.20 % and a partial response 0f 12.69 %. The
most prevalent type of aggressive NHL is DLBCL.
Lenalidomide, an immunomodulatory medication, has
been demonstrated to be effective as monotherapy in
patientswith recurrent orrefractory DLBCL[27]. However,
its safety in combination with R-CHOP is unknown. In a
phase 3 clinical trial (ROBUST), the safety and efficacy of
Lenalidomide plus R-CHOP in DLBCL patients were
assessed. The study enrolled 818 patients who were
randomly assigned to either R-CHOP + Lenalidomide
(n=410) or R-CHOP plus placebo (n=408). The primary
endpoint of event-free survival (EFS)was not attained, and
there was no statistically significant difference in overall
survival (0S) between the two groups. The addition of
Lenalidomide, on the other hand, was linked with a higher
incidence of grade 3 or 4 neutropenia (76.8 % vs 55.4 %),

DOI: https://doi.org/10.543983/pjhs.v4i08.947

febrile neutropenia(13.3 % vs 7.1%), and thrombocytopenia
(15.3 % vs 7.1 %). In addition, the Lenalidomide group had a
greater rate of treatment termination due to adverse
events (23.2 % versus 12.0 %) [27]. Our research's safety
trend was consistent with the previously described study,
with neutropenia being the most often seen
haematological toxicity, followed by thrombocytopenia.
Another phase 2 trial investigated Lenalidomide in
conjunction with R-CHOP in elderly individuals with
untreated DLBCL [20]. The trial included 49 patients, and
the findings revealed that the safety profile was good, with
no paramount increase in side effects as compared to R-
CHOP alone. Hematologic toxicity, particularly neutropenia
and thrombocytopenia, was the most prevalent adverse
event [20]. Finally, in DLBCL patients, the use of
Lenalidomide with R-CHOP combination may increase the
risk of hematologic toxicity and therapy abandonment due
to adverse events. Careful monitoring and dosage
modification may be necessary to reduce toxicity.
Individual patient safety profiles for Lenalidomide + R-
CHOP should be studied, taking the patient's age,
comorbidities, and baseline hematologic characteristics
intoaccount.

CONCLUSIONS

DLBCL is an aggressive type of NHL. The two therapy
options (Lenalidomide and Lenalidomide + R-CHOP) were
compared in this study. In conclusion, the combination
therapy was found to be successfulin terms of greater ORR
and CR, while the partial response rate was equivalent
between the two groups. The safety profile revealed that
combination therapy was associated with haematological
and non-haematological side effects, most notably
neutropeniaandthrombocytopenia.

Authors Contribution
Conceptualization:

Methodology:

Formal Analysis:

Writing-review and editing:

Allauthorshavereadand agreedto the published version of
the manuscript.

Conflicts of Interest
Theauthorsdeclareno conflictof interest.

Source of Funding

The authorsreceived no financial support for the research,
authorshipand/or publication of thisarticle.
REFERENCES

[1] Cabanillas F and Shah B. Advances in diagnosis and
management of diffuse large B-cell lymphoma.
Clinical Lymphoma Myeloma and Leukemia. 2017
Dec; 17(12): 783-96. doi: 10.1016/j.clml.2017.10.007.

PJHS VOL. 4 Issue. 8 August 2023 Copyrighl@ZUZS.PdHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 75




(2]

(10]

(1]

PJHS VOL. 4 Issue. 8 August 2023

Lenalidomide vs Lenalidomide + R-CHOP

Castellino A, Chiappella A, LaPlant BR, Pederson LD,
Gaidano G, Macon WR, et al. Lenalidomide plus R-
CHOP21 in newly diagnosed diffuse large B-cell
lymphoma(DLBCL): long-term follow-up results from
a combined analysis from two phase 2 trials. Blood
Cancer Journal. 2018 Nov; 8(11): 108. doi: 10.1038/s414
08-018-0145-9.

Gandhi AK, Kang J, Naziruddin S, Parton A, Schafer
PH, Stirling DI. Lenalidomide inhibits proliferation of
Namalwa CSN. 70 cells and interferes with Gab]
phosphorylation and adaptor protein complex
assembly. Leukemia Research. 2006 Jul; 30(7): 849-
58.d0i:10.1016/j.leukres.2006.01.010.

GarciazS, Coso D, Schiano de ColellaJM, Bouabdallah
R. Lenalidomide for the treatment of B-cell
lymphoma. Expert Opinion on Investigational Drugs.
2016 Sep; 25(9): 1103-16. doi: 10.1080/1354378
4.2016.1208170.

Grygorowicz MA, Borycka IS, Nowak E, Paszkiewicz-
Kozik E, Rymkiewicz G, Btachnio K, et al.
Lenalidomide potentiates CD4+ CD25+ Treg-related
suppression of lymphoma B-cell proliferation.
Clinicaland Experimental Medicine. 2017 May; 17: 193-
207.doi:10.1007/s10238-016-0411-8.

Hans CP, Weisenburger DD, Greiner TC, Gascoyne RD,
Delabie J, Ott G, et al. Confirmation of the molecular
classification of diffuse large B-cell lymphoma by
immunohistochemistry using a tissue microarray.
Blood. 2004 Jan; 103(1):275-82. doi: 10.1182/blood-
2003-05-1545.

Li S, Young KH, Medeiros LJ. Diffuse large B-cell
lymphoma. Pathology. 2018 Jan; 50(1): 74-87. doi: 10.
1016/j.pathol.2017.09.006.

Schoenbeck KL and Wildes TM. Updated
perspectives on the management of multiple
myeloma in older patients: focus on lenalidomide.
Clinical Interventionsin Aging. 2020 May: 619-33. doi:
10.2147/CIA.S196087.

Vose JM, Habermann TM, Czuczman MS, Zinzani PL,
Reeder CB, Tuscano JM, et al. Single-agent
lenalidomide is active in patients with relapsed or
refractory aggressive non-Hodgkin lymphoma who
received prior stem cell transplantation. British
Journal of Haematology. 2013 Sep; 162(5): 639-47.
doi:10.1111/bjh.12449.

Wu L, Adams M, Carter T, Chen R, Muller G, Stirling D,
et al. Lenalidomide enhances natural killer cell and
monocyte-mediated antibody-dependent cellular
cytotoxicity of rituximab-treated CD20+ tumor cells.
Clinical Cancer Research. 2008 Jul; 14(14): 4650-7.
doi:10.1158/1078-0432.CCR-07-4405.

Oremus M, Oremus C, Hall GB, McKinnon MC, ECT &

[12]

[13]

[14]

[15]

[16]

[17]

(18]

(18]

DOI: https://doi.org/10.543983/pjhs.v4i08.947

Cognition Systematic Review Team. Inter-rater and
test-retest reliability of quality assessments by
novice student raters using the Jadad and
Newcastle-Ottawa Scales. BMJ Open. 2012 Jul; 2(4):
€001368. doi: 10.1136/bmjopen-2012-001368.
Mondello P, Steiner N, Willenbacher W, Ferrero S,
Ghione P, Marabese A, et al. Lenalidomide in relapsed
or refractory diffuse large B-cell lymphoma: is it a
valid treatment option? The Oncologist. 2016 Sep;
21(9): 1107-12. doi:10.1634/theoncologist.2016-0103.
Witzig TE, Vose UM, Zinzani PL, Reeder CB, Buckstein
R, Polikoff JA, et al. An international phase |l trial of
single-agent lenalidomide for relapsed or refractory
aggressive B-cell non-Hodgkin's lymphoma. Annals
of Oncology. 2011 Jul; 22(7): 1622-7. doi:10.1093/anno
nc/mdq626.

Wiernik PH, Lossos IS, Tuscano JM, Justice G, Vose
JM, Cole CE, et al. Lenalidomide monotherapy in
relapsed or refractory aggressive non-Hodgkin's
lymphoma. Journal of Clinical Oncology. 2008 Oct;
26(30): 4952-7.doi:10.1200/JC0.2007.15.3429.
Czuczman MS, Trnény M, Davies A, Rule S, Linton KM,
Wagner-dohnston N, et al. A phase 2/3 multicenter,
randomized, open-label study to compare the
efficacy and safety of lenalidomide versus
investigator's choice in patients with relapsed or
refractory diffuse large B-cell lymphoma. Clinical
Cancer Research. 2017 Aug; 23(15): 4127-37. doi: 10.
1158/1078-0432.CCR-16-2818.

Beylot-Barry M, Mermin D, Maillard A, Bouabdallah R,
Bonnet N, Duval-Modeste AB, et al. A single-arm
phase Il trial of lenalidomide inrelapsing or refractory
primary cutaneous large B-cell lymphoma, leg type.
Journal of Investigative Dermatology. 2018 Sep;
138(9): 1982-9. doi: 10.1016/j.jid.2018.03.1516.

Desai SH, LaPlant B, Macon WR, King RL, Wang Y,
Inwards DJ, et al. Lenalidomide in combination with
R-CHOP produces high response rates and
progression-free survival in new, untreated diffuse
large B-cell lymphoma transformed from follicular
lymphoma: results from the Phase 2 MCO78E study.
Blood Cancer Journal. 2021 Sep; 11(9): 160. doi:
10.1038/s41408-021-00542-z.

Nowakowski GS, LaPlant B, Macon WR, Reeder CB,
Foran JM, Nelson GD, et al. Lenalidomide combined
with R-CHOP overcomes negative prognostic impact
of non-germinal center B-cell phenotype in newly
diagnosed diffuse large B-Cell lymphoma: a phase Il
study. Journal of Clinical Oncology. 2015 Jan; 33(3):
251-7.d0i:10.1200/JC0.2014.55.5714.

Nowakowski GS, LaPlant B, Habermann TM, Rivera
CE,MaconWR, Inwards DJ, etal. Lenalidomide canbe

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 76




[21]

[27]

PJHS VOL. 4 Issue. 8 August 2023

Lenalidomide vs Lenalidomide + R-CHOP

safely combined with R-CHOP (R2CHOP) in the initial
chemotherapy for aggressive B-cell lymphomas:
phase | study. Leukemia. 2011 Dec; 25(12): 1877-81.
doi:10.1038/1eu.2011.165.

Vitolo U, Chiappella A, Franceschetti S, Carella AM,
Baldi I, Inghirami G, et al. Lenalidomide plus R-
CHOP21 in elderly patients with untreated diffuse
large B-cell ymphoma: results of the REALO7 open-
label, multicentre, phase 2 trial. The Lancet
Oncology. 2014 Jun; 15(7): 730-7. doi: 10.1016/S1470-
2045(14)70191-3.

Chiappella A, Tucci A, Castellino A, Pavone V, Baldi I,
Carella AM, et al. Lenalidomide plus cyclophospha-
mide, doxorubicin, vincristine, prednisone and
rituximab is safe and effective in untreated, elderly
patientswith diffuse large B-celllymphoma: aphasel
study by the Fondazione Italiana Linfomi. haemato-
logica. 2013 Nov; 98(11): 1732. doi: 10. 3324/haematol.
2013.085134.

Teras LR, DeSantis CE, Cerhan JR, Morton LM, Jemal
A, Flowers CR. 2016 US Ilymphoid malignancy
statistics by World Health Organization subtypes. CA:
a cancer journal for clinicians. 2016 Nov; 66(6): 443-
59.d0i:10.3322/caac.21357.

Friedberg JW. Relapsed/refractory diffuse large B-
cell lymphoma. Hematology 2010, the American
Society of Hematology Education Program Book.
2011Dec; 2011(1): 498-505. doi: 10.1182/asheducation-
2011.1.498.

Wang M, Fowler N, Wagner-Bartak N, Feng L,
Romaguera J, Neelapu SS, et al. Oral lenalidomide
with rituximab in relapsed or refractory diffuse large
cell, follicular and transformed lymphoma: a phase Il
clinical trial. Leukemia. 2013 Sep; 27(9): 1902-9. doi:
10.1038/1eu.2013.95.

Goy A, Sinha R, Williams ME, Besisik SK, Drach J,
Ramchandren R, et al. Single-agent lenalidomide in
patients with mantle-cell lymphoma who relapsed or
progressed after or were refractory to bortezomib:
phase [l MCL-001(EMERGE) study. Journal of Clinical
Oncology. 2013 Oct; 31(29): 3688. doi: 10.1200/JCO.
2013.49.2835.

Thieblemont C, Tilly H, Gomes da Silva M, Casasnovas
RO, Fruchart C, Morschhauser F, et al. Lenalidomide
maintenance compared with placebo in responding
elderly patients with diffuse large B-cell lymphoma
treated with first-line rituximab plus cyclophospha-
mide, doxorubicin, vincristine, and prednisone.
Journal of Clinical Oncology. 2017 Aug; 35(22): 2473-
81.d0i:10.1200/JC0.2017.72.6984.

Nowakowski GS, Chiappella A, Gascoyne RD, Scott
DW, Zhang O, Jurczak W, et al. ROBUST: a phase Il

DOI: https://doi.org/10.543983/pjhs.v4i08.947

study of lenalidomide plus R-CHOP versus placebo
plus R-CHOP in previously untreated patients with
ABC-type diffuse large B-cell ymphoma. Journal of
Clinical Oncology. 2021 Apr; 39(12): 1317. doi:
10.1200/JC0.20.01366.

Copyright ® 2023. PJHS, Published by Crosslinks International Publishers
This work is licensed under a Creative Commons Attribution 4.0 International License. 77




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7

