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Abstract

Introduction: The most current treatment of multiple myeloma is based on a combination of drugs, including immunomodulators
and proteasome inhibitors. The bortezomib, thalidomide, and dexamethasone (VTD) and thalidomide and dexamethasone
(TD) regimens are commonly used as a first-line treatment due to limited resources. Objective: To compare the proportion
of favorable responses, survival, and time to the next treatment between two different treatment approaches.
Materials and methods: Retrospective study based on medical records of patients with multiple myeloma, eligible for stem
cell transplantation, who received, first-line, the VTD or TD combination. Results: A total of 83 patients were analyzed. The
average age was 57 years. The most common type of MM was immunoglobulin G kappa (79.5%), and 51.8% had an
International Staging System score of 3. At diagnosis, 28.9% had renal failure, and 42.2% had albumin levels < 3 g/dL. 37.3%
were treated with the TD regimen, whereas 62.7% received the VTD regimen. It was considered that 53% had a favorable
response. However, patients treated with ETV showed a higher proportion of responses (54.8% vs. 39.3%, p = 0.011).
Regarding survival, no differences were identified between the two treatments (Log Rank 0.076) or between the times until
the next treatment (Log Rank 0.288). Conclusion: The VTD scheme was superior to the TD scheme, presenting response
ratios similar to other series worldwide. This makes it a viable option for patients with limited financial resources.
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drugs that activate the immune system, redirecting it in
a specific manner to identify and eliminate malignant
plasma cells®4. At present, the most effective treatment
consists of a combination of drugs (double, triple, or

Introduction

Multiple myeloma is a neoplasm characterized by the
presence of plasma cell clones that produce an abnor-

10

mal immunoglobulin (component M), which leads to
osseous destruction, anemia, renal function deteriora-
tion, and hypercalcemia’. It represents around 10% of
the hematological neoplasms and mainly affects indi-
viduals over 60 years old?. Its treatment has experienced
a rapid evolution; chemotherapy has been displaced by
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quadruple), which include immunomodulatory agents
(lenalidomide and thalidomide), proteasome inhibitors
(bortezomib, carfilzomib, and ixazomib), and monoclo-
nal antibodies (daratumumab and isatuximab), followed
by high doses of chemotherapy and hematopoietic
stem cell transplantation®S.
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In the Latin American context, and despite the clinical
and biological characteristics of the diagnosis which
are similar to those in other regions of the world’, there
are great differences, due to, mainly, the limited access
to specialized centers and a considerably late diagno-
sis®9. The Hispanic population faces additional vulner-
abilities, such as the low level of participation in clinical
trials, and the limited access to new specific therapeu-
tic strategies, such as CAR-T cells, compared to the
Anglo population',

This has led most of the patients to be treated with
drugs which are more readily available at a more afford-
able cost. Among the drugs used in the region, thalid-
omide and lenalidomide are used as immunomodula-
tors, bortezomib is used as a proteasome inhibitor,
combined as a triplet and, in some cases, as a quadru-
ple, along with the monoclonal antibodies anti-CD38".

A rarely discussed aspect that is present in every
health-care system is financial toxicity, which affects
individuals with a lower educational level mainly, having
a significant impact on the quality of life'2.

Finally, a late diagnosis leads to more patients pre-
senting complications, some irreversible, such as kid-
ney failure or the presence of acute extramedullary
disease. In addition, more patients are diagnosed at
very advanced stages in the region (International Stag-
ing System [ISS] 3), which makes the comparison of
results of various clinical studies difficult.

In Mexico, multiple myeloma is still considered an
uncommon disease with significant underreporting,
since very few centers have the necessary tools for the
diagnosis, as well as the required drugs to complete
first-line treatment®.

The main purpose of this real-life study was to de-
scribe the characteristics of patients with multiple my-
eloma treated at the reference center in Mexico City,
identifying the severity and the rate of favorable re-
sponses to both treatments available.

Materials and methods

This retrospective study involves research on the
clinical records of patients diagnosed with multiple my-
eloma treated at Hospital General de México between
2020 and 2023. We included the clinical records of
patients who were considered eligible for transplant
due to their functional status and who were given some
treatment strategy comprising a combination of drugs
(double or triple). The excluded criteria included: 1. In-
complete clinical records, 2. Clinical records of patients
who abandoned treatment or could not continue with

the treatment due to economic or distance issues;
3. Clinical records of patients who presented severe
sepsis before the beginning of either treatment (Fig. 1).

Two treatment schemes were analyzed — thalidomide
100 mg-200 mg PO daily alone or in combination with
dexamethasone 40 mg PO every 24 h on days 1-4, 8-11
of each cycle, and treatment based on bortezomib
1.3 mg/m? SC on days 1, 4, 8, 11 to the thalidomide
and dexamethasone (TD) scheme for a total of six
treatment cycles''® bortezomib, thalidomide, and
dexamethasone (VTD).

The response criteria were established in accor-
dance with the International Multiple Myeloma Working
Group criteria. Patients with a greater than partial re-
sponse (very good partial response and response com-
plete) were considered responders.

The combination of albumin and beta2 microglobulin
(ISS score) was used for risk stratification. Renal func-
tion deterioration was considered with a creatinine
> 2 mg/dL at diagnosis'®. In cases where cytogenetic
results were available, they were described within the
general characteristics.

Statistical analysis

The demographic characteristics of the study were
presented using median (range) for quantitative vari-
ables and cases n, [%)] for categorical variables.
Non-parametric analysis was used for every variable
since they did not follow a normal distribution according
to the Shapiro-Wilk test. The difference between the
groups was calculated using a Mann-Whitney U test for
the quantitative variables and Chi-squared tests for the
categorical variables. To determine the relationship be-
tween the main variables and the main outcomes (time
until the next treatment and overall survival), we calcu-
lated the odds ratio. In addition, we used Kaplan—Meier
estimates to analyze the time until the next treatment
and overall survival. Regardless of the median value,
differences between groups were analyzed with a Log-
Rank test, and the data were presented in median
values. We established a p <0.05 as a statistical differ-
ence. We conducted all statistical analyses using the
SPSS version 25 (SPSS Statistics for Windows, Ver-
sion 27.0. Armonk, NY: IBM Corp) software and gener-
ated figures using GraphPad Prisma version 7.

Ethical considerations

As per the second title of the General Health Law on
Health Research, specifically in Chapter I, article 17,
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Assessed for eligibility between
2020 and 2023 (n=120)

Excluded

» Severe sepsis prior starting treatment (n=12)
* Clinical record incomplete (n =15)

* Abandoned treatment (n = 10)

Total number of clinical records studied
and analized (n = 83)

Figure 1. Clinical records selected.

the research study poses no risk to the human patient.
The researchers involved in the study confirm that all
ethical aspects of privacy and confidentiality have been
met while dealing with retrospective information. In ad-
dition, the information gathered will be solely used for
academic and research purposes. It is also important
to note that the researchers involved in this study have
no economic, pharmaceutical, political, or social inter-
est in said research.

Results
Patients’ general characteristics

A total of 83 patients with a diagnosis of multiple my-
eloma were studied between January 2020 and June
2023, 54.2% (n = 45) belonged to the male gender and
45.8% (n = 38) to the female gender, and the average
age was 57 years (ranging between 34 and 90 years
old), not finding a significant difference between gen-
ders (p = 0.667, 95% confidence interval [IC]).

The average time for diagnosis was 375 days (with a
range from 260 to 490 days, 95% IC), but 24.1% (n = 20)
were diagnosed a year after the symptoms began.

Most of the cases were referred by a primary health-
care physician (n = 23, 27.7%), whereas a limited num-
ber of cases were referred by a specialist (nephrologist
[n =5, 6%, orthopedist [n = 11, 11.2%], internist [n = 19,

22.9%)], oncologist [n = 3, 3.6%)] or hematologist [n = 3,
3.6%)). In 16.9% (n = 14) of the cases, the referral hap-
pened at the emergency department. In terms of co-
morbidities, the main ones were diabetes mellitus
(n =11, 12.4%) as well as hypertension (n = 9, 10.8%).

Clinical considerations

The main symptom was pain (n = 72, 86.7%), appear-
ing mainly in the lumbar region, followed by anemia
(n =55, 66.3%), and renal function deterioration (n = 42,
50.6%). Among bone lesions, the majority correspond-
ed to lytic lesions (n = 39, 47%), fractures (n = 24,
28.9%), or the presence of extramedullary disease
(n =14, 16.9%).

In terms of the functional state, 54.2% (n = 45)
presented an electrocorticography (ECOG) above 1
(ECOG 2: n = 23, 27.7%, ECOG 3: n = 18, 21.7%,
ECOG 4: n =4, 4.8%). When analyzing the frailty index,
30.1% (n = 25) was considered functional, whereas
37.3% (n = 31) was considered intermediate, and 32.5%
(n = 27) was considered frail.

Biological characteristics

When analyzing the different subtypes of clonality,
the immunoglobulin G (IgG) type was the most frequent
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variant (79.5%) (IgG kappa: n = 33, 39.8% and IgG
lambda: n = 26, 31.3%), followed by the IgG variant
(n =7, 8.4%), the IgA variant (unrestricted IgA: 3, 3.6%,
IgA kappa: 7, 8.4/, and IgA lambda: 3, 3.6%), and a
case of IgE kappa type (1.2%).

In terms of the risk, when combining the ISS risk
score (albumin and macroglobulin B2), most cases cor-
responded to an ISS 3 (n = 43, 51.8%), an ISS 2 (n = 28,
33.7%), and an ISS 1 (n = 12, 14.5%).

Regarding the cytogenetics, the most frequent find-
ing was a normal karyotype (n = 36, 43.4%); in 39 of
the cases the karyotype was not assessable (47%), and
in 6% (n = 5) it did not present development. In a limited
number of samples (n = 3), it was possible to identify
some type of abnormality.

Within the abnormalities in the laboratory, 47%
(n = 39) presented a level of hemoglobin below 10 g/dL,
28.9% (n = 24) debuted with a level of creatinine above
2 mg/dL, and close to a third of the cases (n = 35,
42.2%) presented a level of albumin below 3g/dL when
diagnosed. The main characteristics of the patients are
described in table 1.

Types of treatment and responses

Both combinations analyzed were thalidomide—dexa-
methasone (n=31, 37.3%), and bortezomib—thalidomide—
dexamethasone (n = 52, 62.7%).

In conjunction with the oncological treatment, 16.9%
of the cases were combined with radiotherapy, and
45.6% (n = 38) received an addition to the treatment of
zoledronic acid or denosumab.

Response to the treatment

When analyzing the overall responses, 45.7% (n = 38)
presented a favorable response (full remission or very
good partial response), whereas 54.3% (n = 45) pre-
sented a non-optimal response (partial response, pro-
gression, or stable disease). Of the total cases, 33.7%
were considered to have progression criteria. When
analyzing the responses to each of the treatments,
patients treated through the triplet (VTD) presented a
higher rate of favorable responses compared to the
patients who received a scheme based exclusively on
thalidomide (59.6% vs. 22.5%, p = 0.001, 95% IC).
Similarly, the cases treated with the TD scheme pre-
sented progression with a higher frequency than the
VTD scheme (54.8% vs. 21.1%, p = 0.011, 95% IC).
When comparing the effectiveness of both treatments,
the time until the next treatment, the patients treated

with the TD scheme presented a prolonged time until
the following treatment compared to the VTD scheme
(536 vs. 479 days, p = 0.38 95% IC) despite the fact
that the cases treated with the TD scheme included a
higher range of cases with progression. In Fig. 2A and B,
the general comparison and detailed range of the re-
sponses between both treatments are presented.

Overall survival and associated risk factors

The average survival time was 662 days, with a sur-
vival of 3 years in 41% of cases. When comparing the
survival according to the type of treatment, no differ-
ence between TD or VTD (Log Rank 0.076) was regis-
tered, and, despite patients with TD presenting a higher
risk of progression, this difference was not reflected in
the time until the next treatment (Log Rank 0.288). The
overall survival and time until the following treatment
are presented in Fig. 3A and B. Fig. 4A and B could
include a forest plot on the main variables and the need
to initiate the next line of treatment; however, only the
triplet (VTD) had an impact on the ratio of favorable
responses OR: 0.19 (IC 95% 0.075-0.523; p < 0.001).

Discussion

This real-life study presents the experience of both
main combinations used for the treatment of patients
with multiple myeloma considered eligible for a trans-
plant. After the introduction of the generic formulation
of bortezomib, the inclusion of bortezomib in the TD
scheme became more attainable, allowing to treat the
majority of patients with triplets (VTD). Other treat-
ments, such as the usage of monoclonal antibodies or
stronger drugs such as lenalidomide or carfilzomib,
were more limited and destined for patients with social
health insurance, used mainly in subsequent lines of
treatment'8,

Thalidomide is one of the first drugs considered an
immunomodulator (IMiD), used at first as a sedative to
prevent nausea in pregnant women, it is now one of
the most popular drugs for the treatment of MM due to
its anti-inflammatory effect in the microenvironment as
a stimulant for various lymphocyte subpopulations
(CD4+ and CD8+), increasing the levels of IL-2 and
interferon %20, At present, new and stronger drugs
have emerged such as lenalidomide or pomalidomide
which, combined with proteasome inhibitors (VRd or
KRd) or monoclonal antibodies (elotuzumab-Rd, dara-
tumumab-Rd, isatuximab—pomalidomide—dexametha-
sone), have become a better option in those patients

13
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Table 1. Demographic characteristics of the study population

I YT N NS

Age (years)
Gender (M:F)

Time to diagnosis, n (%)
< 6 months
> 6 months

Type of myeloma, n (%)

IgA

IgA kappa

IgA lambda

IgE kappa

IgG

1gG kappa

1gG lambda

Anemia, n (%)
Presence
Absence

Pain, n (%)
Presence
Absence

Kidney failure, n (%)
Presence
Absence

Bone status, n (%)
No lesions
Lytic lesions
Fractures
Plasmocytoma

Frailty score, n (%)
Functional
Not functional

IMPEDE score, n (%)
High
Low

ISS, n (%)
1

2
3

Response to 1%t treatment, n (%)
Response
No response

Leukocytes
(x 10%uL)

Hemoglobin
(mg/dL)

Platelets
(x 103/IJL)

Creatinine
(mg/dL)

Albumin
(mg/dL)

58.00 (49.00-90.00)

18:13

09 (29.0)
22 (71.0)

02 (06.5)
02 (06.5)
01 (03.2)
01(03.2)
04 (12.9)
13 (41.9)
08 (25.8)

19 (61.3)
12 (38.7)

27 (87.1)
04 (12.9)

16 (51.6)
15 (48.4)

03 (09.7)
13 (41.9)
11 (35.5)
04 (12.9)

21 (67.7)
10 (32.3)

21 (67.7)
10 (32.3)

02 (06.5)
09 (29.0)
20 (64.5)

09 (29.0)
22 (71.0)

5.20
(2.10-15.20)

11.10
(2.80-15.20)

191.00
(9.00-616.00)

1.00
(0.50-9.40)

2.70
(1.70-4.20)

52.00 (34.00-80.00)

27:25

30 (57.7)
22 (42.3)

04 (07.6)
05 (09.6)
02 (03.8)
00 (00.0)
03 (05.8)
20 (38.5)
18 (34.6)

36 (69.2)
16 (30.8)

45 (86.5)
07 (13.5)

26 (50)
26 (50)

03 (05.8)
26 (50.0)
13 (25.0)
10 (19.2)

37 (71.2)
15 (28.8)

24 (46.2)
28 (53.8)

10 (19.2)
19 (36.5)
23 (44.2)

35 (67.3)
17 (32.7)

5.40
(2.37-28.30)

9.60
(4.50-15.20)

221.00
(37.00-493.00)

1.31
(0.30-12.50)

3.30
(1.96-5.00)

0.038

0.377

0.010

0.307

0.610

0.534

0.465

0.046

0.001

0.980

0.321

0.411

0.513

0.029

(Continues)
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Table 1. Demographic characteristics of the study population (continued)

Variants TD (n =31)
LDH 201.00
(mg/dL) (60.00-415.00)
GFR 74.00
(mL/min/m?) (06.00-109.00)

V1D (Il — 52) p
197.50 0.976
(5.10-500.00)
52.00 0.479

(04.00-144.00)

The Mann-Whitney U test was used for non-parametric variables and is expressed in median (range), and the 2 test for qualitative variables and is expressed in absolute

values (%). Statistical significance was considered with a p < 0.05.

M: male; F: female; IMPEDE: immunomodulatory agent, body mass index, pelvic hip or femur fracture, erythropoietin stimulating agent, dexamethasone/doxorubicin, Asian
ethnicity/race; ISS: International staging system; LDH: lactic dehydrogenase; GFR: glomerular filtration rate; IgG: immunoglobulin G.

60 60,8 .
ll Unfavorable Response i Stable disease
50 ll Favorable Response 50 = B Progression
i B Partial Response
40 Very Good Response
30 30| —— ll Complete Response
10 10
' TD vTD 0
TD VTD
Figure 2. A: the overall ratio of favorable and unfavorable responses and B: detailed classified responses between
groups.
Treatment response El Need for next treatment
Frontline Treatment VTD A —— IMPEDE i—o——c
ISS 3+ —_—— Frontline Treatment VTD - ———
Albumin < 3- —— 1SS 34 ' —e
Hemoglobin <10 4 —— Albumin < 3 —_—
ECOG >1- ——— Hemoglobin <104 —_——
IMPEDE- ——— Creatinine > 2- —_—
Male - ——i Male —_—
Creatinine > 24 —— Frail4 —
Age > 55 years —— ECOG >14 —
Frail+ ——— Early diagnosis (<6 ths) *~——
Early diagnosis (<6 months) —e— Age > 55 years —
gg‘ o N K o [N )

Odds Ratio (OR)

Odds Ratio (OR)

Figure 3. A: overall survival using Kaplan-Meier and B: time to next treatment using Kaplan-Meier.

in relapse or resistant to the first treatment or who are
not eligible for a transplant®'-22,

Due to the accessibility and cost, both thalidomide
and bortezomib are the drugs used with more frequen-
cy, be it as a triplet (VTD) or as a double (TD). Despite
these combinations having been displaced by more
effective combinations, it is important to understand the

ratio of favorable responses and their duration, espe-
cially since the drugs used are generic. In Turkey, Mer-
sin et al. evaluated the responses to generic bortezo-
mib when compared to the original without finding a
difference in the responses or adverse events®.

In this study, the greater ratio of favorable responses
was found in the group treated with bortezomib (67.3%),

15
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Figure 4. A: forest plot on treatment response and B: need for next treatment.

although the percentage of complete responses re-
mained low (3.8%). These data are consistent with the
available evidence on combinations based on bortezo-
mib in various clinical trials (APEX, GIMEMA-MM-03-05,
and HOVON-65)2425,

Since its introduction, bortezomib has presented a
synergy with both immunomodulatory agents as well as
with chemotherapy (cyclophosphamide and melafan) in
various trials, improving the survival and the response
to an autologous transplant®®2”. Another aspect of the
combination of an IP with an immunomodulator is its
safety profile since the combination of drugs such as
anthracyclines (doxorubicin and idarubicin) were more
toxic and never better than the double?®.

One of the important aspects of our series is that a
significant difference in the overall survival between the
treatment regimens (TD vs. VTD) was not found; this
had already been described in the first series that com-
pared these combinations before an autologous trans-
plant, where the main benefit was found in the favor-
able response ratio®.

When analyzing the group of patients treated with
VTD and comparing it to the response ratio in studies
where a monoclonal antibody was included (CASSIO-
PEIA study; VTD vs. daratumumab-VTD), the ratio of
favorable responses (RC+VGPR) of the VTD scheme
was similar to our series (56.1% vs. 67.3%), but the
percentage of full remissions registered for the clinical
trial was slightly greater (8.9% vs. 3.8%)%.

When trying to select the first-line treatment that is
more effective without combining it with monoclonal
antibodies, Rosifiol et al. analyzed the data from sev-
eral patient databases treated with VRd (PETHEMA,
GEM2012 and IFM2009) or VTD (PETHEMA, GEM2005
and IFM2013-04), who presented a greater benefit with

the use of VRd, in particular when reaching a negative
measurable residual disease®!. Similar to the Cassio-
peia study (VTD vs. D-VTD), the VRd combination was
also challenged with the combination of the monoclonal
antibodies anti-CD38. In the GRIFFIN study, Voorhees
et al. studied the effect of VRd versus D-VRD; in pa-
tients eligible for transplant, they proved an advantage
both in the ratio of complete responses (CR/CRs) at the
end of the induction (19.2% for D-VRd vs. 13.3% with
VRd), with measurable residual disease (21.2% vs.
5.8%), and survival free of progression?. When ana-
lyzing the results of the different first-line combinations
(VTD, VRd, and CyBorD), no significant differences
were identified between the ratio of favorable respons-
es (above the partial response), which suggests that
VTD remains an effective triplet as a first-line scheme
in patients who are eligible for a transplant.

Finally, the greatest benefit at the first line is achieved
with the inclusion of the monoclonal antibody anti-CD38
(daratumumab), which allows a greater ratio of complete
responses, as well as a greater ratio of negative mea-
surable residual disease as opposed to the schemes
based exclusively on IP or immunomodulators®?,

Conclusion

With this real-life data, we conclude that the combi-
nation of VTD presents similar evidence in terms of the
response to other series around the world, including
the results from clinical trials (Cassiopeia study); even
when most of the drugs were generic, the responses
were superior to the TD combination, without having an
influence on survival. When the combination with dara-
tumumab is not available, VTD is a useful first-line
option for patients eligible for a transplant.
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