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ABSTRACT

Background: The response to initial treatment in multiple myeloma (MM) plays a crucial role in determining the
disease outcome. The triplet regimen - bortezomib, lenalidomide, and Dexamethasone Intensol (VRd) - is a
widely used induction therapy for newly diagnosed MM due to its positive impact on overall survival. However,
recent studies have shown superior responses and progression-free survival with the quadruplet regimen,
daratumumab-VRd, albeit with increased toxicities. Balancing efficacy and toxicity in choosing an induction
therapy is challenging, especially considering the advanced age and comorbidities in MM patients.

Objective: This study aims to identify biological markers that might influence the response rate to VRd therapy,
offering valuable insights into optimizing treatment strategies.

Methods: In this cross-sectional study, MM patients treated with frontline VRd from January 2011 to May 2018
were analyzed. Various patient demographics, disease biology, disease burden, and stage at diagnosis were
correlated with the response to VRd therapy after four cycles.

Results: Among 120 subjects analyzed, 50% achieved Very Good Partial Response (VGPR) or higher, 43%
achieved Partial Response (PR), and 5% did not respond to treatment. Significantly different treatment
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outcomes were observed between MM subtypes, particularly involving Ig, IgA, and Ig myeloma. Ilg myeloma
patients exhibited a higher incidence of VGPR or higher (79%) compared to Ilg myeloma patients (37%) (P-
Value < 0.0006).

Conclusion: The study concludes that Ig subtype myeloma is associated with a suboptimal response to
frontline VRd therapy. These findings underscore the importance of considering MM subtypes when tailoring
induction therapies for personalized patient care.

Keywords: Myeloma; Bortezomib; Lenalidomide; Dexamethasone Intensol; VRd.
ABBREVIATIONS

MM: Multiple Myeloma; VRd: Velcade Revlimid and dexamethasone; CR: Complete Remission; VGPR: Very
Good Partial Response; PR: Partial Remission.

INTRODUCTION

Multiple Myeloma (MM) could be a heterogeneous incurable malady. whereas majorities of patients have
indolent courses with sensible response to direct induction, some patients progress chop-chop despite
treatment. No consistent correlation between the intensity of medical care and semi-permanent malady
outcome presently exists [1]. Complete response has been incontestable to powerfully correlate with improved
progression-free survival [2,3].

Despite distinctive multiple prognostic markers in myeloma, that embody neoplasm burden (stage),
performance standing and tolerability to anti-myeloma medical care (fitness), the aggressiveness of malady
(biology), and status of growth plasma cells to anti-myeloma agents (responsiveness) [4], there's no predictor-
guided formula that may be utilized in choosing regimens to attain the simplest response.

Current normal initial medical care for patients with millimeter depends on the genetics risk of malady [5,6] and
eligibility for autologous somatic cell Transplantation (ASCT) [7]. However, there's no general agreement on
the quality induction program.

A three-drug program has been incontestable to be simpler as compared to jacket regimens. The addition of
bortezomib to lenalidomide and Dexamethasone Intensol (VRd) as compared to lenalidomide and
Dexamethasone Intensol (Rd) within the SWOG S0777 trial resulted in considerably improved Progression-
Free Survival (PFS) and Overall Survival (OS) [8]. or so 525 patients were enclosed in section three
multicenter study; they were indiscriminately allotted to VRd or lenalidomide and Dexamethasone Intensol (Rd)
solely. VRd resulted in higher rates of overall response (82 versus seventy-two %) [8,9]. Moreover, VRd
continues to represent associate applicable normal of care supported the longer-term follow-up knowledge [8].

Similarly, the chance of malady progression or death was considerably lower with daratumumab and
lenalidomide and Dexamethasone Intensol than lenalidomide and Dexamethasone Intensol alone [10]. Herein,
three-drug regimens ar the mainstay of initial medical care for millimetre whereas two-drug regimens should
still be of importance in frail patients United Nations agency might not tolerate normal three-drug regimens
[11].

Over the last twenty years, many new agents, like Immunomodulatory agents (IMiDs), Proteasome Inhibitors
(Pls), being Antibodies (mAbs), are FDA-approved. These agents are incorporated into clinical tips and have
remodeled our approach to the treatment of millimetre patients [12].

Additional frontline regimens for millimetre embody daratumumab, lenalidomide, Dexamethasone Intensol
(DRd) [10], bortezomib, Cyclophosphamide, Dexamethasone Intensol (CyBorD) [13] and carfilzomib,
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lenalidomide, Dexamethasone Intensol (KRd) [14]; have incontestable tolerability and effectuality with
important improvement in overall response rates [9,10,13,14]. additionally, once scrutiny VRd to KRd at the
Endurance E1AL11 trial, it showed similar PFS and OS [14]. VRd remains to be the well-liked program given the
potential overall survival profit and lower toxicity profile [8,9].

More recently, the advantage of adding a fourth drug is being evaluated in many clinical trials. The section two
trial (GRIFFIN) irregular 207 patients to VRd with or while not daratumumab (D-VRd versus VRd). It showed
that D-VRd resulted in a very higher overall response rate (99 versus ninety two percent) and deeper response
(63% reached rigorous Complete Remission (sCR) and CR). However, toxicity was larger with D-VRd with
higher rates of leucopenia and higher tract infections [15].

The association between depth of response and also the semi-permanent outcome remains a debated topic in
millimetre, however, the connection between an entire response and progression-free survival has been
additional consistent [16]. a major correlation between the action of Complete Response (CR) or excellent
Partial Response (VGPR) and improved PFS, and so OS has been incontestable in eight out of 10 studies
enclosed in a very meta-analysis [3].

Additionally, the action of response but a really sensible Partial Response (VGPR) once initial induction is
associate adverse prognostic issue for Progression-Free Survival (PFS) in millimetre [2]. Therefore, achieving
chromium or VGPR could be a valid surrogate marker of the treatment effectuality [2].

While debating between three-drug programs versus four-drug regimens about to win the deepest response to
induction regimen for freshly diagnosed millimetre, equalization effectuality and toxicity could be a challenge
because of advanced age and comorbidities related to the metastatic tumor population.

Biomarkers that may guide the choice of frontline medical care supported prediction for effectuality would be
clinically helpful in determinative the simplest approach to attain highest profit in associate personal approach
instead of a trial-and-error approach.

In this study, we tend to hypothesized that a selective subgroup of patients with freshly diagnosed millimetre,
that share common biological markers, might not like frontline treatment with VRd.

MATERIAL AND METHODS

Based on previous studies demonstrating the simplest initial response to be powerfully related with survival
outcomes [2,3,16], this study aims at evaluating the initial response rate to 3-6 cycles of frontline VRd as a
surrogate marker for treatment effectuality. in addition, we tend to aimed to gauge whether or not malady
burden, biology, or presenting clinical image impact response to VRd.

The primary outcome of this study was to spot if bound characteristics of metastatic tumor are related to higher
or lower initial response rates to VRd. Results from our study could become a future platform in choosing
associate induction program through a personalized approach.

This is a cross-sectional study as well as participants with freshly diagnosed millimetre. Participants were
chosen from the cohort of patients with freshly diagnosed millimetre treated in our establishment from
Gregorian calendar month 2011 till could 2018, and, followed for a minimum of the primary half dozen months
once initiation of medical care.

We classified our cohort per response to medical care [17] into three groups: participants United Nations
agency achieved a) Complete Response (CR) or excellent Partial Response (VGPR) b) Partial Response (PR)
c) but partial response. To measure the result of malady burden, biology, and patients’ fithess on the
responsiveness to medical care, we tend to known many variables that might doubtless have an effect on
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response to medical care and analyzed the correlation between completely different variables and response to
medical care.

We classified our cohort supported gender, age at diagnosing, stage of malady [5], malady biology in terms of
Free light-weight Chain analysis (FLC), and immunofixation (IgG, IgA, or immune serum globulin
monoclonality). we tend to additionally classified our patients by their risk strata victimization light in place
union (FISH) and genetics (standard versus high risk) [5].

Disease burden outlined because the p.c of bone marrow involvement with malignant plasma cells. CRAB
criteria, symptom outlined as liquid body substance atomic nhumber 20 >11 mg/dL, nephropathy outlined as
liquid body substance creatinine >2 mg/dL, anemia outlined as hemoprotein level

For response assessment, we tend to use the International metastatic tumor social unit (IMWG) response
definition [17]. For millimetre staging, we tend to use the International Staging System) [18]. Our Institutional
Review Board (IRB) approved the analysis protocol.

Selection of Participants

This empiric study enclosed participants with freshly diagnosed millimetre United Nations agency were
eighteen years or older and eligible for treatment with a bortezomib-based program (VRd or Vd) within the
frontline setting. Participants had associate jap Cooperative medical specialty cluster (ECOG) 0-2 at the time
of diagnosing, and no proof of organ dysfunctions unrelated to millimetre like viscus, hepatic, pulmonary,
and/or central system disfunction.

We excluded patients United Nations agency had proof of different malignancies that needed active treatment.

VRd program followed the SWOG-S0777 study protocol [9] was given as 21-day cycle. Bortezomib was given
at one.3 mg/m(2) intravenously on days one, 4, 8, and 11, combined with oral lenalidomide twenty five mg
daily on days one-14 and oral Dexamethasone Intensol given as either (20 mg daily on days 1, 2, 4, 5, 8, 9,
11, and 12) or (40 mg weekly) [9]. All participants received 3-6 cycles of medical care. the quality protocol for
indefinite quantity changes for toxicity was utilized [9].

STATISTICAL ANALYSIS

Data were analyzed victimization applied math Analysis software package (SAS) 7.4. Among the cohort of
patients treated in our establishment at the chosen amount, we tend to enclosed in our analysis solely the
patients United Nations agency received the bortezomib-based program, and also the cohort United Nations
agency received VRd for a minimum of 3-6 cycles.

Data collected enclosed age at diagnosing, gender, presence of CRAB at the initial presentation, presence of
extramedullary malady at the time of diagnosing, ISS stage, and p.c of bone marrow involvement at
diagnosing, simple protein level at diagnosing, FLC restriction, FLC ratio, and risk classification for every
participant.

We classified our cohort supported response standing into 3 teams (responders, partial responders, and non-
responders). we tend to analyzed the correlation between every completely different variable and response
standing. For categorical divided variables, we tend to used Chi-Square (Fisher's Exact) take a look at. For
continuous variables, we tend to used supply multivariate analysis model.

A subgroup analysis was performed on the subgroup of patients United Nations agency showed a major
distinction in response to medical care.
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RESULTS

Starting Gregorian calendar month 2011 through could 2018, a hundred seventy-five patients were treated in
our establishment for freshly diagnosed millimetre. 100 and twenty patients received bortezomib-based
program, eightieth (96 subjects) received VRd and 2 hundredth (24 subjects) received Cupid's disease
because of intolerance and fragility. All participants enclosed during this study were able to end 3-6 cycles of
VRd.

The median age at diagnosing was sixty.5 (ranging from 39-73 years), sixty-two of participants were males and
thirty eighth were females. cardinal p.c were lambda restricted and sixty-three were alphabetic character
restricted. the bulk of our cohort had Ig or Ig monoclonality on immunofixation, thirty first were Ig and sixty-
eight were Ig. forty first had > hour bone marrow involvement by malignant plasma cells. Response to medical
care evaluated once the third cycle for all patients with five hundredth achieved VGPR or higher, forty fifth
achieved PR, and 5 patients had malady progression (Table 1).

Response to Therapy after Cycle 3
Effective Sample size=93
Immuno- Missing =3

Total
globulin (Ig) Status ota

CRor VGPR Partial Response Disease progression

N % N % N %
IgA 23 (79 %) 6 (21 %) 0 29 (31 %)
IgD 1(100 %) 0 0 1(1%)
19G 23 (37 %) 35 (56 %) 5(8 %) 63 (68 %)
IgM
Total 47 (51 %) 41 (44 %) 5(5%) 93
Chi Square (Fisher's Exact) P-value 0.0006

*CR: Complete Response; *VGPR: Very Good Partial Response; *VRd: Bortezomib, lenalidomide and dexamethasone

Table 1: Response Status by Immunoglobulin classification among VRd treated cohort.

Analysis of VRd Treated Cohort

We had ninety-six subjects World Health Organization received a minimum of three cycles of frontline VRd.
xxxvi subjects had unsound sickness and forty-five had normal risk with missing risk strata on fifteen subjects.
with reference to response assessment, five hundredth (48 of ninety-six subjects) were responders, forty fifth
(43 of ninety-six subjects) were partial-responders and five-hitter were non-responders.

When analyzing response standing by gender in our VRd treated cohort, the ninety-six subjects were thirty-six
females and sixty males. Despite having a numerically higher response rate in females with fifty-six
responders, it absolutely was not statistically important (P-value zero.31). additionally, there was no statistically
important distinction within the mean age at diagnosing among the 3 outcomes (P-value zero.114).

Analyzing sickness biology and its correlation with response to VRd, we tend to showed that neither FLC
restriction (Kappa or lambda) nor the FLC quantitative relation (involved /uninvolved FLC) showed a
statistically important distinction within the response to VRd (p-value zero.88 and 0.81 respectively). Molecular
risk of sickness additionally did not show a distinction in response to VRd (p-value =0.52).

The risk stratification (high risk versus normal risk) between treatment outcomes additionally did not show a
statistically important distinction P-value=0.52. However, once analyzing the sickness biology in terms of bodily
fluid immunofixation results describing the human gamma globulin kind (monoclonal immune serum globulin,
IgG, IgM, or IgD), we tend to showed clinically and statistically important distinction between responders,
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partial-responders, and non-responders (P-value=0.0006). Remarkably, seventy-nine (23 of twenty-nine
subjects) within the immune serum globulin cluster achieved VGPR or higher compared to thirty seventh (23 of
sixty-three subjects) of the immunoglobulin cluster World Health Organization achieved VGPR or higher. the
bulk of our partial-responders were within the immunoglobulin cluster, and every one 5 non-responders within
the VRd cohort were immunoglobulin subtypes.

Sub Group Analysis

An unplanned subgroup analysis was performed on the immunoglobulin and immune serum globulin cluster to
investigate the correlation between risk stratification and response outcomes in those subgroups. we tend to
additionally analyzed the correlation between FLC restriction and also the presence of bone lesions at the time
of diagnosing. we tend to designated to try and do subgroup analysis for those variables thanks to a
discordance of prevalence within the study cohort, the bulk of our cohort had osteolytic bone lesions at
diagnosing and regarding simple fraction had alphabetic character restriction.

Among subjects with immunoglobulin kind malignant tumor, neither risk of sickness (P-value= 1.52), FLC
restriction (P-value= 2.0), nor presence of osteolytic bone lesions at diagnosing (P-value=0.51) correlate with
treatment response. Additionally, within the immune serum globulin kind malignant tumor, our knowledge failed
to show a statistically important distinction between risk strata, FLC restriction, or osteolytic lesions at
diagnosing and treatment outcomes (P-values= one.0, 1.0, and 0.56 respectively). Other variables together
with sickness burden, % of bone marrow involvement with malignant plasma cells, presence of CRAB criteria
at diagnosing, presence of extramedullary sickness, and ISS stage did not show a statistically important
correlation with treatment outcomes. Our results showed associate degree association between human
gamma globulin monoclonality in millimeter and initial response to VRd. immunoglobulin kind malignant tumor
showed to possess a less optimum response to frontline VRd, characterized by a better rate of partial
response and a lower rate of VGPR or metal as compared to immune serum globulin malignant tumor patients.

DISCUSSION

Multiple myeloma is associate degree incurable sickness, achieving complete response is that the goal of
medical aid because it correlates with improved overall survival and progression-free survival [2,3,16]. VRd is
that the most popular frontline induction regime to this point thanks to its tolerability and its ability to induce a
deep response in patients with new diagnosed millimeter no matter if followed by autologous vegetative cell
transplantation or not. we tend to studied many factors which may have an effect on the initial response to
VRd. we tend to summarized potential factors into patient demographics, sickness burden at diagnosing,
sickness stage, and biology.

The main finding, we tend to report from this cross-sectional study is that sickness biology with reference to
human gamma globulin monoclonality (heavy chain subtypes) encompasses a statistically important
association with response outcomes. Although the impact of bodily fluid immunofixation was self-addressed in
previous retrospective studies associate degreed failed to show an association with sickness outcomes,
immune serum globulin malignant tumor was related to worse outcomes thanks to a better incidence of
nephrosis. in a very giant multicenter retrospective study, that self-addressed identical question of the result of
paraprotein on malignant tumor outcomes, no distinction was determined between immune serum globulin and
immunoglobulin in overall survival. However, it showed a shorter PFS for immune serum globulin kind
malignant tumor. This study all over that worse PFS was contributed to nephrosis and specifically higher levels
of FLC excretion, that was a lot of outstanding within the immune serum globulin cluster. Their knowledge
showed that patients with immunoglobulin or immune serum globulin subtype with identical level of urinary FLC
excretion had identical incidence of kidney disease and poor survival.

We are news a distinct outcome, immunoglobulin paraprotein is related to suboptimal response to frontline
victimization VRd, however showed no important distinction after we stratified subjects supported FLC kind in
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our subgroup analysis.

Our study implicates that the human gamma globulin subtype of malignant tumor {could be|might be|can
be|may we tend toll be} another issue that has to be taken into consideration as we choose a most popular
regime for optimum response. Quadruplet regime with targeted being antibodies together with VRd as frontline
medical aid in new diagnosed myeloma is superior to VRd in Overall Response Rate (ORR) and PFS,
however, it should carry a better toxicity [15]. whether or not associate degree direct quadruplet regime would
supply a much better response rate within the immunoglobulin subgroup as compared to triplet VRd isn't far-
famed. whereas leveling edges and toxicities in choosing therapeutic regimens for patients with myeloma is
crucial, any confirmation of our findings is important. A subgroup analysis victimization the previous study to
investigate the result in immunoglobulin and immune serum globulin malignant tumor, victimization frontline D-
VRd versus VRd, or a future giant randomized prospective study examination the response to D-VRd versus
VRd supported human gamma globulin subtype of myeloma may facilitate validate our findings. Our
knowledge may additionally probably have an effect on however we tend to stratify therapeutic regimens in
numerous people, preferring quadruplet regime to VRd with immunoglobulin kind millimeter, particularly if it's
within the context of molecularly unsound sickness.

There are sure limitations to our study. the tiny sample size within the VRd- treated cohort limits our
conclusion; maybe a lot of cooperative effort with further establishments to extend our sample size would
strengthen the validity of our results.

Designing the study as a cross-sectional retrospective study limits our results. though we tend to may judge
the association between human gamma globulin monoclonality and treatment outcomes, we tend to are unable
to state a causative relationship between immunoglobulin kind millimeter and poor response to frontline VRd.

We achieved the first aim of our study that is immunoglobulin subgroup of millimeter patients was related to
lower response rates to frontline VRd. Our knowledge raises awareness of the importance of sickness
characteristics and biology in treatment response. As we tend to aim at personalized drugs and planning
individualized treatment algorithms in millimeter, future studies evaluating the effectiveness of varied treatment
regimens for millimeter should incorporate sickness characteristics and biology collectively the vital parameters
within the analysis.

CONCLUSION

We conclude that immunoglobulin kind millimeter was related to suboptimal response to frontline VRd. Our
restricted single institutional study suggests that human gamma globulin monoclonality {could be|might be|can
be|may we tend toll be} a very important parameter to be thought of as we stratify therapeutic regimens in
myeloma. any studies would facilitate make sure our finding. millimeter remains associate degree incurable
sickness and a sickness that happens in older people World Health Organization normally carry underlying
comorbidities, having the ability to balance treatment-related edges and risks is crucial. Our findings {could
be|might be|can be|may we tend toll be} vital as we aim towards personalized drugs.
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