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KABSTRACT \

Background: Pre-cytoreduction refers to administration of initial chemotherapy to reduce tumor
burden prior to initiating definitive multi-agent chemotherapy. This study assessed the safety and
efficacy of pre-cytoreduction prior to definitive multi-agent chemotherapy in aggressive
lymphomas.

Methods: A prospective cohort study was done at Ziauddin Hospital, Karachi for six months. Patients
of either gender, aged between 18-80 years diagnosed with aggressive lymphoma (Stage I-1V)
were included. Patients having stage-l lymphoma, primary CNS lymphoma, HIV-linked Diffuse Large
B Cell Lymphoma (DLBCL) fransformed lymphoma, and other malignancies were excluded. The
pre-cytoreduction group received a low dose of chemotherapeutic drug on the -é6th day and
prednisolone 100mg daily for 7 days (-6th day to day 0) followed by standard chemotherapy on
day 1. Non-pre-cytoreduction group received chemotherapy without pre-cytoreduction. After
chemotherapy's first cycle, follow-up was done for 30 days. Anxiety assessment was done using the
Hamilton Anxiety Rating Scale (HAM-A). For data analysis, SPSS v27 was used.

Results: From 120 patients, 27(22.5%) were diagnosed with Burkitt Lymphoma while 93(77.5%) with
DLBCL. Pre-cytoreduction included prednisone, in 17(14.2%) patients, while 12(10%), 13(11%), and
10(8%) were given Vincristine, Prednisolone (VP), Cyclophosphamide, Prednisolone (CP) and
Cyclophosphamide, Vincristine, and Prednisolone (CVP) respectively. There was significant
difference between both groups’ tumor lysis syndrome, bone marrow suppression, ECOG PS (Eastern
Cooperative Oncology Group Performance Status), and other post-treatment complications
(p<0.001).

Conclusion: Pre-cytoreduction was reported to be slightly better than conventional therapy in terms
of compliance, with pre-cytoreduction improving patients’ performance status, decreased hospital
emergency Visits, febrile neutropenia risk, and improved treatment response rates.
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INTRODUCTION

Diffuse large B-cell ymphoma (DLBCL) and Burkitt
lymphoma, two of the known aggressive lympho-
mas are highly malignant and fast-growing cancers
that pose significant challenges to patients and
healthcare professionals '. The management of
these lymphomas typically involves a combination
of chemotherapy, targeted therapy, and radiation
therapy. Starting chemotherapy in these patients
with advanced stages of lymphoma poses them at
risk of chemotherapy-related complications. Pre-cy-
toreduction has emerged as a promising strategy for
optimizing the safety and efficacy of multi-agent
chemotherapy in such cases of aggressive lympho-
mas 2.

Pre-cytoreduction refers to the administration of
initial chemotherapy to reduce tumor burden
before initiating definitive multi-agent chemothera-
py 3. The rationale behind this approach is to
minimize the risk of tumor lysis syndrome (TLS),
improve performance status, and reduce the risk of
febrile neutropenia, fatigue, diarrhea, fewer visits to
the emergency department, and other side effects
4. Not only reducing these risks, cytoreduction also
improves the functional status of pafients in ferms of
both physical and mental health 5. The primary
objective of pre-cyto reduction is fo achieve arapid
and significant reduction in tumor burden, thereby
reducing the risk of TLS and improving patient
outcomes. This can be accomplished using various
chemotherapeutic regimens, including high-dose
corticosteroids, single-agent chemotherapy, or
combination chemotherapy. The choice of pre-cy-
toreduction regimen depends on factors such as
the type and stage of lymphoma, patient charac-
teristics, and individual freatment goals °.

Various studies have investigated the safety and
efficacy of pre-cytoreduction in aggressive lympho-
mas, and the results have been encouraging 7. For
instance, a study showed promising results in
patients with Hodgkin Lymphoma and reported that
using pre-cytoreduction therapy, an overall
response rate of 74% and complete remission in 24%
was observed ’. Another research reported a 5-year
cancer-free survival rate in patients undergoing
pre-cytoreduction for DLBCL at 87% ¢. Another retro-
spective study conducted in 2019 evaluated the
outcomes of DLBCL patients who received pre-cy-
foreduction with corticosteroids followed by
multi-agent chemotherapy. The study found that
pre-cyto reduction significantly reduced the
incidence of TLS by around 20% and allowed for the
safe administration of subsequent chemotherapy.
Additionally, patients who underwent pre-cytore-
duction had higher overall rates of response and
improved progression-free survival in comparison to
those who did not receive pre-cytoreduction 8.
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In addition to reducing the risk of TLS, pre-cytoreduc-
fion has the potential to improve the efficacy of
multi-agent chemotherapy by sensitizing tumor cells
to subsequent freatment ?. Rapid tumor regression
achieved through pre-cytoreduction may enhance
the effectiveness of cytotoxic agents, leading to
improved response rafes and long-term outcomes.
Furthermore, pre-cyto reduction allows for early
assessment of tumor response, enabling clinicians to
tailor subsequent freatment based on individual
patients' needs '°.

While pre-cytoreduction shows promise in optimizing
the safety and efficacy of multi-agent chemothera-
py, there are still several questions that need to be
addressed such as optimal fiming and duration of
pre-cytoreduction, the choice of chemotherapeu-
tic agents, and the impact of pre-cytoreduction on
long-term survival outcomes "2, Future prospective
studies and clinical frials are needed to further eluci-
date the role of pre-cytoreduction in the manage-
ment of aggressive lymphomas. The use of pre-cy-
toreduction has been reported to be effective in
other kinds of tumors as well, such as epithelial ovari-
an cancers, solid fumors, breast, colorectal, esopha-
geal, and lung cancers. The rates of success vary
based on the type of tumor, stage at diagnosis, and
patient factors 4.

Pre-cytoreduction is an emerging strategy in freat-
ing aggressive lymphomas that aims to minimize the
risk of TLS and chemotherapy-related complications
(such as febrile neutropenia, diarrhea, fatigue, and
visits to the emergency department) and improve
the efficacy of subsequent multi-agent chemother-
apy . Early evidence suggests that pre-cytoreduc-
tion is safe and effective, with potential benefits in
terms of reduced TLS incidence and improved treat-
ment response '* 5, However, further research is
warranted to optimize the use of pre-cytoreduction
and determine its impact on long-term outcomes in
patients with aggressive lymphomas. The objective
of the research was to evaluate the effect of pre-cy-
toreduction prior to definitive multi-agent chemo-
therapy in aggressive lymphomas.

METHODS

This prospective cohort study was carried out at the
Ziauddin Medical University Hospital, Karachi by
recruiting 60 patients using OpenEpi software and a
non-probability purposive sampling technique for six
months from February to July 2023, after approval by
the Ethical Review Committee of Ziauddin Medical
University Hospital, Karachi. (Reference Code:
6420123RKONC). Patients were in two groups; Group
A included those patients that had undergone
pre-cytoreduction while in Group B; patients without
pre-cytoreduction (standard treatment) were
included.
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Patients of either gender aged between 18-80 years
of age diagnosed with aggressive lymphoma
(Stage II-IV) were included and enlisted through the
ward and ICU of the hospital. Patients below the
age of 18 years having stage | lymphoma, primary
CNS lymphoma, HIV-associated DLBCL, and with a
previous history of other malignancies such as
low-grade lymphoma with transformation fo DLBCL
was excluded from the study. In addition, patients
with known allergies were also excluded. Informed
consent was sought from all patients who were
included in the study. The drugs used for pre-cytore-
duction therapy included Vincristine, Prednisolone
(VP), Cyclophosphamide, Prednisolone (CP), and
Cyclophosphamide, Vincristine, and Prednisolone
(CVP) respectively.

After ethical approval from the Ethical Review Com-
mittee, patients were divided into 2 groups. Group A
Pre-cytoreduction received a low dose of chemo-
therapeutic drug on the —éth day and prednisolone
100 mg daily for 7 days (—éth day to day 0). Pre-cy-
toreduction was followed by CHOP/R-CHOP (®Ritux-
imab) chemotherapy on day 1. Non-pre-cytore-
duction group (Group B) received chemotherapy
without pre-cytoreduction. Both groups were
followed up for 30 days post-first cycle chemothera-
py. Assessment of anxiety was done using the Hamil-
ton Anxiety Rating Scale (HAM-A) ¢, Assessment of
anxiety was done only for evaluating the patient’s
anxiety status to be at par with the non-pre-cytore-
duction group and since it was not the research
objective, therefore its findings were not part of the
results and discussion.

In both groups, patients’ demographics, baseline
laboratory, and/or radiological investigations were
recorded before and after freatment. After treat-
ment, patients were followed up and their overall

health status was reported along with any adverse
events occurring post-treatment.

SPSS version 27 was used for stafistical analyses. For
qualitative variables, frequency and percentages
were reported while for quantitative variables,
mean and standard deviation was recorded.
Chi-square and student t-tests were used for the
comparison of the various clinical variables as
appropriate. p-value of <0.05 was considered signifi-
cant.

RESULTS

A totfal of 120 patients were included, of which 52
were included in the pre-cyftoreduction group and
68 in the non-pre-cytoreduction group. The median
age of patients was 59 (19-79) years with 49 (40.8%)
males and 71 (59.1%) females. A total of 27 (22.5 %)
patients were diagnosed with Burkitt lymphoma
while 93 (77.5%) were with DLBCL. The median value
of Absolute Neutrophil Count and platelet count
was 5.025 x103 cells/ pyl and 268 x103 cells/ ul respec-
tively. A total of 47 (39.2%) patients were in stage Il of
cancer while 73 (60.83%) were in stage llI-IV. More-
over, 68 (56.7%) patients were reported to have
bone marrow involvement.

With regards to the pre-cytoreduction regimen, 17
(14.2%) patients were administered prednisone only,
12 (10%) patients were given the VP regimen, 13
(10.8%) were given the CP regimen, and 10 (8.3%)
were administered the CVP regimen. In terms of the
chemotherapy regimen, R-CHOP was administered
in 30 (25%) patients, E-Mini CHOP was given in 26
(21.7%) patients, E-EPOCH 23 (19.2%) patients,
E-Hyper CVAD in 21 (17.5%) patients, and R-CEOP in
20 (16.7%) patients. Median Eastern Cooperative
Oncology Group Performance status (ECOG PS) at
baseline was 2 (1-3) and on the 4th day, post-first
cycle was 1 (1-3) (Table 1).

Table 1: Baseline demographics of patients included in the study (n=120)

Variables n (%)

Median age (years) 59 (19-79)
Gender Male 49 (40.83 %)

Female 71 (59.12 %)
Diagnosis Burkitt 27 (22.5 %)

DLBCL 93 (77.5%)
ANC (x103 cells/pl) 5.025
Platelet count (x10° cells/ pl) 268
Bone marrow involvement 68 (56.67 %)
Stage I 47 (39.17 %)

[-1v 73 (60.83 %)
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Pre-cytoreduction Regimen Prednisone 17 (1417 %)
VP regimen 12 (10 %)
CP regimen 13 (10.83 %)
CVP regimen 10 (8.33 %)
Chemotherapy Regimen R-CHOP 30 (25 %)
E-Mini CHOP 26 (21.67 %)
E-EPOCH 23 (19.17 %)
E-Hyper CVAD 21 (17.5%)
R-CEOP 20 (16.67 %)
Eastern Cooperative Oncology Group | At Baseline 2 (1-3)
Performance status (ECOG PS) On day 4 post-first cycle 1(1-3)

ANC: Absolute Neutrophil Count, VP: Vincristine, Prednisolone, CP: Cyclophosphamide, Prednisolone, CVP:

Cyclophosphamide, Vincristine, and Prednisolone.

Post-pre-cytoreduction and post-chemotherapy,
neutropenia was observed in 14 (27%) of patients in
the pre-cytoreduction group while in 29 (4%) of
patients in the non-pre-cytoreduction group. Throm-
bocytopenia was reported in 15 (29 %) of patients in
the pre-cytoreduction group while in 32 (47%) of
patients in the non-pre-cytoreduction group. In the
pre-cytoreduction group, anemia was recorded in
17 (33%) patients while in 28 (41%) patients in the
non-pre-cytoreduction group. Early recovery was
observed in 33 (64%) of the patients in pre- cytore-

duction group and 33 (49%) patients in the
non-pre-cytoreduction group. Tumor lysis syndrome
was observedin 11 (22%) patients in pre- cytoreduc-
fion group and 20 (29%) patients in the non-pre-cy-
toreduction group. Re-admission within 30 days was
observed in 06 (12%) patients in pre- cytoreduction
group while in 14 (21%) patients in the non-pre-cy-
foreduction group. A 30-day mortality was reported
in 03 (6%) patients in pre- cytoreduction group and
in 07 (11%) patients in the cytoreduction - group
(Figure 1).

Frequency of complications in
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Figure 1: Graphical representation of complications reported in pre-cytoreduction vs non-pre-cytoreduction

group through independent t-test (p<0.001)
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With regards to patfient scores on the Hamilton
Anxiety scale, a mild score (<17) was observed in 09
(18%) of patients in the pre-cytoreduction group
and 14 (21%) of patients in the non-pre-cytoreduc-
tion group. A total of 14 (27%) of patients in the

non-pre-cytoreduction group reported mild to mod-
erate scores (18-24) while severe (>25) scores were
reported in 04 (7%) of patients in pre-cytoreduction
group and in 11 (16%) in the non-pre-cytoreduction
group (Figure 2).

pre-cytoreduction group and 21 (31%) in the
Score distribution of patients on Hamilton Anxiety Scale in pre-
cytoreduction vs non pre-cytoreduction group (n=120)
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Figure 2: Graphical representation of patient scores on the Hamilton Anxiety scale in pre-cytoreduction vs
non-pre-cytoreduction group through chi-square test (p<0.001)

DISCUSSION

Aggressive lymphomas, such as diffuse large B-cell
lymphoma (DLBCL) and Burkitt lymphoma, are
challenging malignancies that require intensive
freatment strategies 7. The use of pre-cytoreduc-
fion, an approach involving initial chemotherapy to
reduce tumor burden before definitive multi-agent
chemotherapy, has emerged as a promising strate-
gy fo improve the safety and efficacy of treatment '8,

One of the primary concerns in the management of
aggressive lymphomas is the risk of fumor lysis
syndrome (TLS). The rapid destruction of cancer cells
during chemotherapy can lead to the release of
infracellular contents, resulting in electrolyte imbal-
ances and organ dysfunction. Pre-cytoreduction
aims to mitigate the risk of TLS by reducing the tumor
burden before initiating multi-agent chemotherapy
and to improve the performance status of patients.
. In line with our study, it is also mentioned that
pre-cytoreduction decreases hospital emergency
department visits and risk of febrile neutropenia.

A study reported a lower frequency of death due to
lymphoma progression in the pre-cytoreduction
group (42%) as compared with the non-pre-cytore-
duction group (75%). Likewise, a higher frequency of
infections and toxicity were reported in the
non-pre-cytoreduction group (22%) in comparison
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to only 04 % in the pre-cytoreduction group &. Mulfi-
ple studies have demonstrated the safety of pre-cy-
foreduction in aggressive lymphomas®. These
findings suggest that pre-cytoreduction can effec-
fively reduce TLS-associated complications and
improve patient safety during treatment 2'.

In addition to its safety profile, pre-cytoreduction has
shown promise in enhancing the efficacy of subse-
quent multi-agent chemotherapy. By reducing
fumor burden before initiating definitive freatment,
pre-cytoreduction allows for better fumor response
rates and improved long-term outcomes 2.

Studies have reported favorable outcomes with
pre-cyto reduction in aggressive lymphomas. A
retrospective analysis by Jones et al. in 2020 evaluat-
ed DLBCL patients treated with pre-cytoreduction
followed by multi-agent chemotherapy. The study
demonstrated higher overall response rates (by
around 40-50%) and improved progression-free
survival (by 20% on average) in patients who
received pre-cytoreduction compared to those
who did not receive it . These findings suggest that
pre-cytoreduction can sensitize tumor cells to subse-
guent treatment, leading to enhanced treatment
responses 242,

Prospective studies and clinical trials are needed to
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address these gaps and provide evidence-based
guidelines for the use of pre-cytoreduction in
aggressive lymphomas. These studies should focus
on long-term survival outcomes, as well as the
impact of pre-cytoreduction on quality of life and
freatment-related toxicities. Furthermore, the identi-
fication of predictive biomarkers to identify patients
who would benefit the most from pre-cytoreduction
would be valuable in tailoring treatment strategies.
Nevertheless, further research is required to optimize
the use of pre-cytoreduction, including determining
the optimal fiming, duration, and choice of chemo-
therapeutic agents.

CONCLUSION

Pre-cyto reduction is a promising sfrategy in the
management of aggressive lymphoma which this
study demonstrated. According to the results of the
study, pre-cytoreduction was reported to be better
than conventional therapy in terms of compliance,
with pre-cytoreduction improving the performance
status of patients, decreasing hospital emergency
department visits, risk of febrile neutropenia, other
chemotherapy-related complications and
improved treatment response rates. The existing
evidence suggests that pre-cyto reduction is safe
and effective, with potential benefits in terms of
reduced TLS incidence, in addition, pre-cytoreduc-
fion improves the performance status of patients
and also decreases hospital emergency depart-
ment visits and risk of febrile neutropenia and other
chemotherapy-related complications and improve
freatment response rates.
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