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ABSTRACT
Background: Chemotherapy with multiple drugs has been a crucial step in the treatment of Multiple Myeloma 
producing a high deep response rate and improving progression-free survival and overall survival. The efficacy 
of bortezomib in the induction of remission has been demonstrated in different studies. Cytotoxic drugs such as 
Doxorubicin, Cyclophosphamide or Thalidomide have been combined with Bortezomib / Dexamethasone. There 
are few randomized studies comparing remission with Bortezomib / Dexamethasone with Cyclophosphamide, 
Doxorubicin or Thalidomide inductions treatments.

Primary Endpoints: Primary Endpoints were to compare Overall Survival (OS), Progression-Free Survival (PFS) 
and Response Rates. As Secondary Endpoints, to determine the factors that correlate with PFS and to know the 
incidence of adverse events.

Patients and Methods: A prospective, multicenter, comparative cohort study including patients diagnosed with 
multiple myeloma who received Bortezomib-Dexamethasone plus Cyclophosphamide (BORCIC) or Doxorubicin 
(BORDOX) or Thalidomide (BORTAL) as the first-line chemotherapy. Evaluated and compared data were: 
response, progression-free survival, overall survival and toxicity.

Results: A total of 201 patients were studied from 2010 to 2015, 88 women (44%), 113 men (56%). The characteristics 
of the disease were similar for each treatment group. Distribution of monoclonal component type was 20% IgA 
(40), 62% IgG (125), nonsecretory and light chains 18% (36). Durie-Salmon Staging was: I 17% (35), II 33% 
(67), III 50% (99). Staging by International Staging System (ISS) was I: 18% (n = 37), II: 44% (n = 90) and III 
38% (n = 74). 40% (80) of patients started with a fracture at the time of diagnosis. Renal failure was present in 
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20% (40) of the patients at diagnosis. The overall response: Group (BORCIC) CR/VGPR (n= 60) was 87%; Group 
(BORDOX) CR/VGPR (n=44) was 69% and in Group (BORTAL) CR/VGPR was 91% (n=63); p 0.006. Progression 
was greater in group (BORDOX, n = 36), compared with group (BORCIC, n = 27) and group (BORTAL, n = 23) (p 
0.04). Median progression-free survival for group (BORTAL) was 36 months, for group (BORCIC) was 28 months 
and for group (BORDOX) was 20 months (p 0.006). Median OS for those with CR was not reached, for those with 
VGPR was 27 months and for those with PR was 17 months (p 0.0001). The overall incidence of neuropathy was 
BORCIC n=46, BORDOX n = 39, BORTAL n = 47, (p 0.77).

Conclusion: In our experience, the best first-line treatment regimens for patients with multiple myeloma are those 
that include Bortezomib, Dexamethasone with Thalidomide or Cyclophosphamide, with no difference in response 
rate and response type, overall survival and progression-free survival. These regimens showed similar toxicity 
rates. The regimen that includes Doxorubicin is the regimen with the worst results for both progression-free 
survival, overall survival and toxicity, so we do not suggest it as a first-line treatment regimen.

Keywords
Multiple Myeloma, Complete response, Very good partial 
response, Survival, BORCIC, BORDOX, BORTAL.

Introduction
Currently, the agents with more effects on progression-free 
survival and overall survival are the combinations of different 
drugs such as Thalidomide, Bortezomib, Alkylating agents 
(Cyclophosphamide), Anthracyclines (Doxorubicin) and more 
recently second generation immunomodulators (Lenalidomide) 
and the new Proteosome Inhibitors [1-5].

This combination of regimens in the induction of remission 
improves the overall response and the depth of the response by 
increasing the percentage of patients who achieved complete 
response (CR) [6-8]. However, the initial therapy in MM depends 
on risk stratification, patient conditions and availability of 
resources. Therefore, numerous regimens have been tested for 
the treatment of MM, separating those patients that are candidates 
from those patients who are not candidates for AHCT because 
progression-free survival and overall survival are better [9-12].

For now, it is well known the superiority of regimens containing 
Bortezomib-Dexamethasone. The data supporting their uses come 
from single-arm trials or from randomized studies that compare 
these regimens with others that are not considered as first-line [13-
15].

Some comparisons have been made with regimens containing 
Bortezomib plus Dexamethasone with Thalidomide (VTD) or 
with Cyclophosphamide (VCD) where it has been reported after 
4 cycles of treatment that 66% of patients with VTD had at least 
VGPR vs. 56.2% for VCD arm (P = 0.05), and with better impact 
on Overall Response with VTD arm of 92.3% vs 83.4% in VCD 
arm (P = 0.01) [16-20].

For adults older than 65 years, regimens have been compared in 
retrospective studies. For example, in a study in which the results 
of patients in this age with Melphalan-Prednisone -Thalidomide 
(MPT) regimens were compared vs. Bortezomib-Dexamethasone-
Doxorubicin with a PFS of 80 months in the MPT group and in the 
VAD group median was not reached (P = 0.03) [21-25].

There are no studies so far that compare the different Bortezomib-
based treatment regimens in Mexico and even in Latin America. 

Endpoints
Primary Endpoints were to compare Overall Survival (OS), 
Progression-Free Survival (PFS) and Response Rates.
As Secondary Endpoints, to determine the factors that affect PFS 
and to know the incidence of adverse events.

Patients and Methods
An experimental, longitudinal, multicentric, prospective cohort 
study. Patients older than 18 years, of either sex, were included, 
regardless of previous comorbidities with a recent diagnosis of 
Multiple Myeloma by Hematology Unit of the following Hospitals:
Servicio de Hematología del Centro Médico Nacional 20 de 
Noviembre, Hospital Regional Ignacio Zaragoza, Hospital 
Regional Presidente Juárez de Oaxaca, Hospital Regional 1 de 
Octubre, Hospital Regional López Mateos y Hospital General 
Tepic Nayarit; all these Hospitals are from ISSSTE (Social Security 
Institute for Federal Government Employees) according to WHO 
criteria established in 2008 and to the International Myeloma 
Group 2014 criteria (Table 1 and 2 in annexes) and that received at 
least 4 treatment cycles of one of the following regimens: GROUP 
BORCIC: Bortezomib, Dexamethasone, Cyclophosphamide, 
GROUP BORDOX: Bortezomib, Dexamethasone, Doxorubicin, 
GROUP BORTAL: Bortezomib, Dexamethasone, Thalidomide 
(see Treatment Groups in Annexes), Exclusion criteria: patients 
with previous chemotherapy regimens and/or who do not have 
complete data in clinical and electronic file.

Discontinuation criteria: patients who have had a lack of adherence 
to the current Hospital treatment protocols, to die before the fourth 
cycle of treatment, to withdraw treatment or those who were lost 
during follow-up.

Chemotherapy was applied as follows.
Each cycle consisted of 28 days. For all groups the Bortezomib 
dose was 1.3 mg/m2 intravenously or subcutaneously twice a 
week on days 1, 4, 8, 11, 15, 18, 22 and 25 of each cycle and 40 mg 
Dexamethasone intravenously on the same days as Bortezomib. 
For group (BORCIC), Cyclophosphamide 300 mg/m2 i.v. on 
day 1, and 22. For group (BORDOX) total dose of Doxorubicin 
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was 30 mg and for group (BORTAL) Thalidomide was 100 m /
day throughout the cycle. Bortezomib treatment used an i.v. route 
of administration most of the times, the analyzed variables were 
Sex, Age, Hemoglobin, Platelets, Calcium, Creatinine, Albumin, 
B2 microglobulin, Lactic Dehydrogenase, C-reactive protein, 
ECOG, Durie-Salmon Stage, ISS (International Staging Index ), 
Treatment scheme are explained in tables 5, 6 and 7 of annexes], 
Renal Insufficiency, Immunoglobulin Type, Adverse Events, 
Progression-Free Survival, Overall Survival (See definitions in 
table of annexes).

The primary objective was to know and compare the response 
to treatment, overall survival, progression-free survival, and as 
secondary objectives to determine if there are prognostic factors 
that have an impact on progression-free survival by treatment 
group and to know the toxicity by treatment regimen.

The information was obtained from clinical files, electronic records 
and follow-up sheets. This study was approved by the Centro 
Médico Nacional 20 de Noviembre Hospital Research Committee, 
number 338.2017, which is subject to Declaration of Helsinki 
guidelines and Guide on Research Involving Human Subjects, 
guaranteeing respect for the following principles: Beneficence, 
Autonomy, Non-maleficence and Justice. And according to 
General Law of Health, article 100, chapter V. This investigation 
did not exist, Researchers or Institutions were not interested.

Statistical Analysis
Nominal variables were shown in percent, numerical variables 
were shown in mean, median, minimum, maximum and standard 
deviation. t-student test was used to compare numerical variables 
and they were corroborated with Kruskal-Wallis test and ANOVA 
table. Chi-square test was used to compare nominal variables and 
they were corroborated by Pearson's chi-squared test.

Descriptive analysis was performed with measures of central 
tendency and dispersion, absolute measures and percentages 
according to the type of variable. Measures of association and 
statistical significance (risk rates and p-value), were used for a 
univariate analysis with obtained data and its association with 
progression was evaluated.

Search for prognostic data was performed with ANOVA, Chi-
square and t-student tests. Linear regression was used for the 
univariate and multivariate analysis. OS, PFS were calculated with 
the Kaplan-Meier nonparametric method as the median survival in 
months, an overall survival curve was made.

Statistical significance was considered with a p<0.05 value. To 
carry out the statistical tests and to obtain the survival curves, the 
statistical program SPSS 23.0 (SPSS Inc. Chicago, Illinois, USA) 
was used.

Results
From January 2010 to 2015, 201 patients were included, 88 
women (44%), 113 men (56%) older than 18 years, of any sex, 

regardless of previous comorbidities. Demographic characteristics 
by treatment group were balanced. The proportion according to 
its functional state was, ECOG <2 =150 patients (75%) y ECOG 
>2 = 50 patients (25%). Bence-Jones was positive in 82 (41%), 
negative in 119 (59%). Distribution of monoclonal component 
was 40 patients type IgA (20%) , type IgG 124 patients (62%), 
nonsecretory and light chains 37 (18%). Durie-Salmon Staging 
was: staging I, 35 patients (17%), staging II, 69 (34%) and staging 
III, 97 (49%). Staging by International Staging System (ISS) was : 
I in 36 patients (18%), II in 80 (39%), III in 85 (42%). Of the total 
number of patients, 80 (40%) started with a fracture at the time of 
diagnosis. Renal failure was present in 40 (20%) of the patients at 
diagnosis.

Chemotherapy rate was: BORTAL 69 patients, 34 women, 35 
men; BORDOX in 63 patients, 24 women, 39 men; BORCIC in 69 
patients, 28 women, 41 men (p 0.5). Mean age for each regimen 
was: BORTAL 57 years, BORDOX and BORCIC 56 years (p 
0.14). Mean Hemoglobin was 10.5 g-dl, platelets 257 mil, albumin 
2.8 g-l (0.9-4.6), Beta 2 microglobulin 2.7 (0.4-2.8) mg-l, Lactic 
Dehydrogenase 154 U-l, C-reactive Protein 6 mg/dl y Creatinine 
0.9 mg-dl. Distribution of these variables was similar in each 
group (Table 1). 

Variable/Regimen Bortal=69 Bordox=63 Borcic=69 p=

Sex (n=)
Male 35 39 41

0.50
Female 34 24 28

Age (median in years) 24 41 57 0.14

Hemoglobin g/dl (median) 10.6 10.2 10.7 0.70

Platelets(mm3) (median) 266 269 255 0.74

Calcium (mg/dl) (median) 9.8 10 9.8 0.55

Creatinine (mg/dl) (median) 2 1.4 1.5 0.25

Albumin (g-dl) (median)  2.6 2.5 2.6 0.97

B2 microglobulin (mg-dl) 
(median) 6.8 5.2 6.4 0.93

Lactate Dehydrogenase U/l 
(median) 180 191 179 0.82

C-reactive Protein (mg-dl) 
Median) 13 18 14 0.25

Table 1: General results: Lactate Dehydrogenasea.

The distribution by Durie-Salmon, immunoglobulin type, ISS, was 
practically similar between groups.

The overall response rate in the following was found for group 
BORCIC with CR/VGPR in 87%; in group BORDOX: with 
CR/VGPR in 69%; and in group BORTAL with CR/VGPR 
in 92% ,being similar between group BORTAL and BORCIC 
but significantly different from group BORDOX (p= 0.006). 
Progression was greater in group 2 (BORDOX), n = 36), compared 
with group 1 (BORCIC, n = 27) and group 3 (BORTAL, n = 10), 
while this last group has shown to be the best regimen in this item 
(p 0.04) Table 2.

There were 13 deaths in group BORCIC, 38 deaths in group 
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BORDOX and 10 deaths in group BORTAL (p 0.001). Of the causes 
of death, 25 were due to Infections, 20 due to Renal Insufficiency, 
10 due to Diabetes Mellitus, 3 due to Acute Myocardial Infarction 
and 3 due to other causes (Unknown) Table 3.

BORTAL (CR+VGPR=91%) BORDOX (CR+VGPR=69%) BORCIC 
(CR+VGPR=87%)

CR (n=) 38 28 40

VGPR (n=) 25 16 20

PR (n=) 6 19 9

Table 2: Response Rate by Treatment Group (p .006).

Data BORTAL BORDOX BORCIC  p=

Death (n=) 10 38 13 0.001

Progression (n=) 23 36 27 0.04
Table 3: Death and Progression by Treatment Group.

Figure 1: Progression-Free Survival was assessed according to the 
degrees of response achieved, finding superiority for those who achieved 
Complete Response, with an unreached median. For those who obtained 
Very Good Partial Response, the median was 24 months and for Partial 
Response (PR) it was 16 months (p 0.001).

Figure 2: In Progression-Free Survival analysis by treatment group, 
superiority was also found for group BORTAL, reaching a median of 36 
months, followed by group BORCIC with a median of 28 months and 
finally group BORDOX with a median of 20 months (p 0.006).

Figure 3: Median OS according to response level was not achieved for 
those with CR, for those with VGPR was 27 months and for those with PR 
was 17 months (p 0.0001).

Figure 4: Differences were found in Overall Survival per Treatment 
Group. For group BORTAL OS was not reached, for group BORCIC a 
median of 40 months was found while for group BORDOX the median 
was 20 months in a follow-up period of 50 months (p = 0.0001).

In the univariate analysis it was found that high Durie-Salmon 
Stage and elevated LDH (Lactate Dehydrogenasea) represent 
adverse prognostic factors for progression-free survival, (HR 
1.9, 95% CI, 1.1-3.1, p 0.005 and HR 1, 95% CI, 0.9-1.1, p 0.02, 
respectively). In the multivariate analysis, the Durie-Salmon Stage 
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maintained its impact as a prognostic factor, (HR 1.7, 95% CI, 0.8-
2.6, p 0.015) while DHL remained the predictor (HR 1, 95% CI, 
0.9-1.3; p 0.034) Table 4.

Data Hazard Ratio 
(95% CI) p= Hazard Ratio 

(95% CI) p=

Sex 0.97 (0.5-1.7) 0.92 0.75 (0.4-1.5) 0.71

Age 1 (0.9-1) 0.63 0.8 (0.6-.1.1) 0.61

Hemoglobin 0.9 (0.8-1) 0.08 0.7 (0.4-.1.2) 0.92

Platelets 1 (0.99-1) 0.68 1.1 (0.8-1.3) 0.72

Calcium 0.94 (0.82-1.2) 0.79 0.8 (0.6-1.2) 0.67

Creatinine 1 (0.8-1.3) 0.72 .9 (0.7-1.3) 0.66

Durie Salmon 1.9 (1.1 3.1) 0.005 1.7 (0.8-2.6) 0.01

B2 microglobulin 1 (0.9-1.1) 0.56 .8 (0.6-1.3) 0.56

Albumin 0.9 (0.6-1.2) 0.41 0.7 (0.4-1.2) 0.35

ISS 1.3 (0.8-2.2) 0.17 1.1 (0.7-2.0) 0.21

Lactic Dehydrogenase 1 (1.01-1.06) 0.02 1(.9-1.3) 0.03

C-reactive Protein 1 (0.9- 1.1) 0.53 .8 (0.6- 1.1) 0.55

Initial Response 1.6 (1.1-2.5) 0.01 1.2(1.0-2.2) 0.11

Table 4: Univariate and multivariate analysis: Progression Free Survival.

As for toxicity, an overall incidence of neuropathy of 66% (132) 
was found. In the analysis by group, no significance was found 
BORCIC, n = 46, BORDOX n = 39, BORTAL n = 47, p 0.77). 
Neuropathy Grade 3-4 was higher in BORTAL arm (n=34) 
in comparison with BORDOX (n= 17) and BORCIC (n=19). 
(p=0.02). An overall incidence of Herpes Zoster of 12% (n= 24), 
with no differences found by treatment group (p 0.42).

Discussion
In this multicenter prospective cohort study, 3 different triplet 
bortezomib-based chemotherapies were analyzed. Patients who 
had completed at least 4 treatment cycles and who have the 
necessary data to assess the disease were analyzed.

Treatment groups were named by the name they receive in the 
Procedures Manual of the Hematology Service of that Medical 
Center. Baseline characteristics of each group were very 
similar. We emphasize that for Cyclophosphamide regimen, it is 
administered intravenously, unlike other regimens (CyBORD for 
example) because ISSSTE (Social Security Institute for Federal 
Government Employees) has no oral cyclophosphamide.

As expected, the immunoglobulin type with the highest prevalence 
was type G, followed by type A and non-secretory type in which 
the light chains subgroup was included.

An incidence of renal failure similar to that reported in other groups 
of 21% was found. In these reports, a correlation of subjects with 
renal failure at diagnosis with early mortality of 19.5 versus 40.4 
months was found [26,27].

However, these reports are before the advent of Bortezomib. After 
the advent of Bortezomib, overall survival in patients with renal 

failure was compared in retrospective studies, finding lower overall 
survival in those with glomerular filtration rates lower than 60 ml/
min/m2, but no statistical significance was found [28]. We did not 
find an impact on progression-free survival when patients started 
the study with renal failure. This is attributable to the benefit of the 
drug in this population.

Despite the fact that most patients had in advanced ISS stages and 
a high tumor burden by Durie-Salmon Stage, this did not imply 
an impact on progression rate in the multivariate analysis. It is 
essential to explain that the above mentioned is attributable to 
the fact that the time to start the treatment is late, allowing more 
advanced stages to be established, but without having an impact on 
the incidence of renal failure. We did not find that renal failure was 
a prognostic factor in PFS and OS, perhaps because most patients 
had resolution during treatment.

As for Response to Treatment, comparisons with study drugs 
additional to Bortezomib, there are reports with Bortezomib, 
Dexamethasone, Thalidomide (VTD) vs. Bortezomib, 
Dexamethasone, Cyclophosphamide (VCD) in patients with 
recent Myeloma diagnosis and as an induction treatment prior 
to transplantation. This group found that the VTD combination 
increased more than 3 times the complete response rate compared 
to VCD (19 vs. 6%, p 0.001). Similarly, overall response rates 
were higher in the VTD arm than in the VCD arm [14,30].

We did not have primary refractoriness in studied patients, finding 
some type of response in all of them. The regimens with the best 
response (CR+VGPR were included here) was the regimen with 
Thalidomide (BORTAL), followed by the combination with 
Cyclophosphamide (BORCIC) and finally with Doxorubicin, 
which contrasts with some other groups that compared the 
Cyclophosphamide group vs. Doxorubicin, without finding 
differences in response rates [16]. However, among the group of 
Thalidomide (BORTAL) and Cyclophosphamide (BORCIC) a 
minimal difference was found in favor of the BORTAL group with 
respect to overall response rates. 

In our analysed population, we found that factors with prognostic 
impact, with significant risk rates for progression-free survival 
and overall survival, were the type of achieved response with a 
non-achieved mean for those subjects with Complete Response. 
Although, generally, the treatment arm was not relevant while 
a complete response was reached, the benefit was derived from 
the Thalidomide and Cyclophosphamide arms. In summary, 
because most of the patients who achieved this type of response 
were in the group with Thalidomide followed by the group with 
Cyclophosphamide, these had a greater impact on the Progression-
Free Survival and Overall Survival.

Although most of these patients had advanced ISS stages and a 
high tumor burden, a large proportion of them had a functional 
status by ECOG equal to or less than 2, so we did not find a direct 
association between these factors. 
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Some studies, such as phase III HOVON-65/GMMG-HD4, 
compare the Vincristine, Doxorubicin and Dexamethasone (VAD) 
regimen vs. Bortezomib, Doxorubicin and Dexamethasone (PAD), 
finding greater progression-free survival with PAD, from 13 
to 30 months in high-risk patients [11]. However, there are few 
direct comparisons in survival between different Bortezomib-
based regimens, some are with drugs such as Lenalidomide vs. 
Cyclophosphamide [29].

It is noteworthy that the overall rate of neuropathy was higher than 
in other groups, in which the reported incidence of neuropathy was 
7% to 22% for the VTD combination compared to 1% to 13% for 
VCD [14,30].

The highest rates of neuropathy were in the BORTAL arm. In 
the analysis by Level of Neuropathy, the severity (grades 3 and 
4) was higher in the combination with Thalidomide that justified 
the adjustment in the doses without affecting the responses in this 
treatment group. We concluded that this higher toxicity rate was 
because, Bortezomib was administered intravenously in our first 
patients.

The incidence of Herpes Zoster even with Acyclovir prophylaxis 
was similar to that reported by other groups. There was no 
difference by treatment group, corroborating in our universe of 
patients that the risk factor for the development of this infection is 
due to Bortezomib, without affecting the rest of the drugs.

As for mortality rates, these were greater with the regimen that 
included Doxorubicin, with significance with respect to the 
other two regimens in which the rates were similar. This led to 
the discontinuation of BORDOX regimen from our treatment 
protocols. On the other hand, in addition to the above, the highest 
rates of progression also were within the BORDOX regimen, 
suggesting that mortality in this treatment regimen was due to 
complications of the disease or comorbidities such as Diabetes 
Mellitus, Ischemic Heart Disease and other unspecified conditions, 
but not due to adverse drug events. 

In Mexico due to financial issues in Public Health there is less 
availability of Bortezomib for the treatment of Multiple Myeloma. 
The records that evaluate the drug in our population are null, so 
the interest arose to report our results for these three drug-based 
regimens and to extend the scope to the authorities of our country. 

Conclusion
In our experience, the best first-line treatment regimens for 
patients with multiple myeloma are those that include Bortezomib, 
Dexamethasone with Thalidomide or Cyclophosphamide, with 
no difference in response rate and response type, overall survival, 
progression-free survival and with Similar Toxicity Rates. The 
regimen that includes Doxorubicin is the regimen with the worst 
results for this item, so we do not suggest it as a first-line treatment 
regimen. On the other hand, we suggest the regimens that include 
Thalidomide as a first-line treatment due to the improved rates of 
progression-free survival despite there are no greater differences 

in response rates compared with the cyclophosphamide-based 
regimens.
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ANNEXES
Definition of variables
Progression-Free Survival: The length of time during and after the treatment of a disease, such as cancer, that a patient lives with the 
disease but it does not get worse.

Complete Response: Serum or urine immunofixation negative, disappearance of plasmocytoma in soft tissues and ≤ 5% of plasma cells 
in bone marrow.

Very Good Partial Response: Detection of serum and urine M-protein by immunofixation but not by electrophoresis or 90% or higher 
reduction of M-protein, plus reduction <100mg/24h of M-protein in urine.

Partial Response: ≥50% reduction of serum M-protein, and ≥90% or <200mg/24h reduction of urine M-protein. ≥50% reduction in 
the size of soft tissue plasmacytomas.

Stable Disease: It does not meet the previous criteria, nor those of progression.

Disease Progression: ≥25% Increase of baseline serum and urine M-protein, ≥10% increase of plasma cells in Bone Marrow. 
Development of new bone lesions or soft tissue plasmacytomas or increase in their size, hypercalcemia.

Chemotherapy toxicity: Adverse effect associated with chemotherapy drugs.
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BORCIC: Chemotherapy that includes Bortezomib, Cyclophosphamide and Dexamethasone according to CMN 20 November Hospital 
Protocol.

BORDOX: Chemotherapy that includes Bortezomib, Doxorubicin and Dexamethasone according to CMN 20 November Hospital 
Protocol.

BORTAL: Chemotherapy that includes Bortezomib, Thalidomide and Dexamethasone according to CMN 20 November Hospital 
Protocol.

Multiple Myeloma: Hematologic neoplasia based on the International Myeloma Working Group criteria for the diagnosis of multiple 
myeloma published in 2014.

Clonal bone marrow plasma cells ≥ 10% or biopsy-proven bony or extramedullary plasmacytoma AND: 
any one or more of the following myeloma-defining events:
Serum calcium >1mg/dL higher than the upper normal limit or >11mg/dL
Renal insufficiency: serum creatinine >2mg/dL or creatinine clearance <40 mL/min
Anemia: hemoglobin <10g/dL or decrease >2 g/L below the lowest normal limit 
Bone lesions: one or more osteolytic lesion on skeletal radiography, CT, or PET/CT. 
60% or greater clonal plasma cells on bone marrow examination
Abnormal serum free light chain ratio ≥ __ (for kappa light chains involved) or < 0.01 (for lambda light chains involved)
More than one focal lesion on MRI that is at least 5mm or greater in size

Table 5: Criteria for the diagnosis of multiple myeloma published in 2014 (International Myeloma Working Group).

International Myeloma Working Group
Primary Criteria: 
• Plasmacytoma (biopsy) 
• Monoclonal immunoglobulin 
• Abnormal Plasmacytoma (clonal) in bone marrow. If there are less than 10% of plasma cells: investigation of kappa/lambda light chains on the surface of 

peripheral blood lymphocytes, by immunophenotyping, with abnormal ratio (> 4:1 or <1:2) 
• Serum Free Light Chains (sFLC), abnormal ratio (normal: 0.26 to 2.0). 
• Secondary Criteria: 
• Albumin-corrected Calcium > 11.5 mg/dl 
• Creatinine > 2.0 mg/dl. 
• Hemoglobin < 10 g/dl 
• Osteolytic lesions. 

Diagnosis: One Primary Criteria and one or more Secondary Criteria.

Table 6: Criteria for the diagnosis of multiple myeloma published in 2008.

Borcic

Drug MG/M2 Frequency Treatment weeks

Bortezomib 1.3 SC 2 per week 1st, 2nd, 3rd and 4th 

Cyclophosphamide 300 EV 1 per week 1st and 3rd 

Dexamethasone 40 EV 2 per week 1st, 2nd, 3rd and 4th

Bordox

Drug MG/M2 Frequency Weeks

Bortezomib 1.3 SC 1 per week 1st, 2nd, 3rd, 4th and 5th 

Doxorubicin 30 EV 1 per week 1st and 3rd 

Dexamethasone 40 EV 2 per week 1st, 2nd, 3rd and 4th

Bortal

Drug MG/M2 Frequency Weeks

Bortezomib 1.3 SC 2 per week 1st, 2nd, 3rd and 4th

Thalidomide 100 Daily Continuous

Dexamethasone 40 EV 2 per week 1st, 2nd, 3rd and 4th


