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Abstract

Background: The expansion of Multiple myeloma cells (MM) is regulated by cellular cytokines, including TGFf1,
which is suggested recently as the main growth factor. It was the purpose of this study to determine serum TGFp1
levels in MM patients and to seek a correlation with tumor stages.

Materials and Methods: This comparative case-control study involved 55 MM patients, which were diagnosed by
specialist hematologists. The treated group included (26 stages Il and 16 stages Il1), and the newly diagnosed MM
group included (6 stages Il and 7 stages Ill), as well as 25 healthy individuals as controls. The measurements of
TGFp1 were done by a specific ELISA kit. SPSS was the software applied for statistical analysis. ROC curve was
tested to predict MM patients from the healthy subjects, and stage Il from stage Ill, with a p-value < 0.05% as
significant.

Results: The mean ages of the total included subjects were 60.1+0.7 years (range 45-80 years). The mean serum
TGEP1 levels were 409.9+63 (range 13.5-4497.3). The gender revealed non-significant variations in the distribution
of all the study variables. The levels of TGFB1 were significantly higher in control subjects compared to the MM
patients (p-0.001). There was a better ability of lower TGFB1 levels to differentiate between stage 3 from stage 2
MM patients by the ROC curve analyses: AUCO0.723, 95%CI 0.587-0.859, sensitivity 0.784, specificity 0.662, and
p-0.005.

Conclusion: The MM patients exhibited significantly lower values of TGFB1 compared to healthy controls (p-
0.001), and a better ability of lower TGF1 levels to differentiate between stage 3 from stage 2 MM patients.
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1. INTRODUCTION

Multiple myeloma (MM) is bone marrow neoplasia characterized by unbalanced proliferating plasma cells and
signifies the2" most common malignancy after non-Hodgkin lymphomas[1, 2]. MM resulted from an irregular bone
remodeling that increases osteoblastic activity and decreases osteoblastic activity[1]. M-protein in plasma and/or
urine is usually associated with MM.MM is an incurable tumor, although prognostically it has improved evidently
during the past two decades owing to the introduction of new therapies[2-4].

Plasma cell neoplasm has an unclear etiology, however, it generally arises among certain employments. Several
researchers proposed that many etiological elements may have contributed to MM etiology including autoimmune
illnesses, viral infections, inflammatory diseases, allergic disorders, and familial tendencies[2, 3].

Different cellular cytokines have been often linked with pathogenesis and progression of myeloproliferative
neoplasms including platelets-derived growth factor (PDGF) and transforming growth factor-p (TGFp), and others
[5]. PDGF is a cytokine that was refined from extracts of platelets and has mitogenic activities [5-7]. Revisions
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concentrating on PDGF expression in myeloproliferative neoplasms patients have initiated in the 1980s [5], despite
their debatable outcomes [8, 9].Along similar channels, TGFp is another multifaceted cytokine regulating different
cell activities like migration, multiplication, and differentiation, besides survival[10-14]. It influences various living
processes such as normal development, carcinogenesis, fibrosis, atherosclerosis, bronchial asthma, and even mental
activity [5, 12, 15-17]. In patients MM, higher levels of TGFB1 are secreted by neoplastic plasma cells and marrow
cells. TGFBlrelease increases with a differentiation stage of B cells (Figure-1) [18]. Several lines of evidence give
reason to believe that TGFBlhas a dual function in the bone marrow. In the course of hemopoiesis, the
TGFpl1signaling path is a strong adverse regulator for proliferation, whereas activating differentiation and apoptosis
when suitable[19].

This study aims to evaluate the levels of TGFB1 cytokine in patients with multiple myeloma compared to healthy
controls among Iragis.
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Figure-1: The signaling of TGFp in the bone marrow of MM patients. The cancerous cells can produce TGFf, which
affects cells of the marrow including osteoblast progenitors and stromal cells. Furthermore, it interrupts T-cell
activation and proliferation [18].

2. MATERIALS AND METHODS

Study population and design

This case-control work was run through the period from March to September 2021 in Merjan Medical City
(oncology unit) in Babylon, Irag. The study's 80 applicants comprised 55 multiple myeloma patients, and 25 healthy
controls, with an age range of 40-80 years. The diagnosis of MM has been confirmed by professional hematologists,
based on"EHA-ESMO Clinical Practice Guidelines for diagnosis of MM"[20].The MM patients were on first-line
therapy"bortezomib or lenalidomide chemotherapy"divided into four treatment groups. Group | comprised 26 stages
Il patients, and group Il had 16 stages I1 patients. As well, the newly diagnosed 13 patients formed the third group
of stage Il 6 patients and stage 111 7 patients.
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Those with type 1 DM, hepatitis, and renal impairment were excluded from this study.As well,patients under the
therapy of other lines and those submitted to autologous marrow transplants were excepted.

Ethical issue

All participants of this study passed a written agreement before being involved in the study. The entire study
protocol was approved and permitted by the local hospital and institutional health authorities of Babylon health
directorate and was following Helsinki Declaration.

Data acquisition, TGFB1 assessment

The demographic data, basal characteristics, some of the blood and biochemical indices of the studied patients, as
well as the staging, were taken from the hospital patients’ archives. The measurements of TGFB1 were done by the
authors and completed in the laboratories of the College of Pharmacy, University of Babylon after 2ml of
centrifuged blood samples were collected from all the applicants. The evaluation procedure was according to the
manufacturing instruction of "Elabscience® ELISA kit for human TGFB1 kit".

Statistical investigations

The study variables were composed and organized in a Microsoft Excel sheet, then processed and studied by the
"SPSS/V24-1BM". The variables were described and appeared in the results according to their (continuous or
categorical) characteristics, whether as mean (SE) or No (%). ROC curve analyses were also applied to assess the
predictive ability of TGFB1 to differentiate between MM patients from healthy controls and to distinguish between
those in stage Il and stage 111 of the disease.

3. RESULTS

The main descriptive frequencies of the studied participants were shown in table-1. The mean ages of the total
included subjects were 60.1+0.7years (range 45-80 years). The mean serum TGFB1 levels were 409.9+63 (range
13.5-4497.3). The mean levels of urea and creatinine were moderately within average values (48.4+3.4, 1.310.3),
respectively. The mean erythrocyte and leukocyte counts were within normal ranges (3.4+0.1 x10°, 5.4+0.3 x10%),
respectively.

Table 1: The main descriptive frequencies of the studied participants (N-80)

Study variables Minimum = Maximum Mean Std. Error
Age 45 80 60.1 0.7
TGFp1 (pg/ml) 13.5 4497.3 409.9 63.4
Creatinine 0.45 1.9 1.3 0.3
Urea 28.9 45.0 48.4 34
RBCs 1.6 6.4 3.4 0.1
WBCs 2.6 10.5 5.4 0.3

The differences in the baseline characteristics of the study variables among the two study groups were shown in
table-2. There were no significant differences between the MM patients and the control group in all of the study
variables apart from the number of WBCs and the levels of serum TGFB1. The levels of TGFB1 were significantly
higher in control subjects compared to the MM patients (p-0.001).

518 https://jrtdd.com



Journal for ReAttach Therapy and Developmental Diversities
elSSN: 2589-7799
2022 December; 5 (2s): 516-523

Table 2: Baseline characteristics of the study variables among the two groups

Characteristics ('L(?g%l) Multiple m(;l/\le-lgga patients Healt(f:\;r_;z;trols P- value

Agelyears” 60.1+0.7 58.8+0.9 62.1+1.1 >0.05
Males 55 (61.1) 33 (60) 22 (62.9)

Sex N (%) >0.05
Females 35(38.9) 22 (40) 13 (37.1)

RBCs" 3.440.1 3.1+0.1 3.810.2 >0.05

WBCs" 5.4+0.3 5.240.3 5.6£0.5 0.001

Blood urea (mg/ml)” 48.4+3.4 46.8+4.6 37.145.1 >0.05

Serum creatinine (mg/ml)” 1.3+0.3 1.7£0.2 0.4+0.1 >0.05

Serum TGFp1 (pg/ml)”  409.9£63.3 335.4438.9 573.8+182.2 0.001

“meant SE

In this study, the distribution of the study variables according to the treatment groups and stages of MM revealed no
significant differences in most of the variables apart from the number of RBCs (table-3).

Table 3: Distribution of the study variables according to the treatment groups and stages of multiple myeloma

Characteristics Treatment Groups P-value
Treated patients Newly diagnosed
Stage-I1 Stage-111 Stage-11 Stage-111
(n-26) (n-16) (n-6) (n-7)
Agelyears” 59.6+1.3 56.3+1.5 56.7+2.8 63.9+2.1 > 0.05
Sex Males 17 (51.5%)  9(27.3%) 3(9.1%) 4 (12.1%) >0.05
Females 9 (41%) 7 (31.8%) 3 (13.6%) 3 (13.6%)
RBCs" 2.6+0.3 4.2+0.3 2.910.1 2.910.1 0.03
WBCs" 3.7£0.2 8.6£0.5 3.9+0.3 3.9+0.2 > 0.05
Blood urea” 45.1+9.1 32.1+0.9 36.7+2.1 39.9+2.6 > 0.05
Serum creatinine” 1.1+0.2 1.310.1 1.1+0.2 1.3+0.2 >0.05
Serum TGFp1 (pg/ml)” 418.1+59.4 = 111.4428.1 497.8+134.7 401.1+84.7 > 0.05

“mean+ SE

The gender revealed non-significant variations in the distribution of all the study variables (table-4).

Table 4: Gender distribution of the study variables among the included participants

Variables Sex Mean SD. Error P-value
M 59.9 1.2

Age >0.05
F 57.2 1.2
M 1.1 0.5

Creatinine >0.05
F 1.4 0.1
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M 47.3 3.6

Urea >0.05
F 49.8 6.3
M 3.6 0.1

RBCs >0.05
F 3.2 0.2
M 51 0.4

WBCs > 0.05
F 5.7 0.4
M 314.1 48.9

TGFp1 >0.05
F 367.4 64.7

To evaluate the predictive ability of lower TGFB1 serum levels to differentiate between healthy and MM patients, a
ROC curve was performed that resulted in a non-significant (p> 0.05) AUC measure of 0.424, 95% CI (0.292-
0.556), and low sensitivity (0.40), although the specificity was good (0.74). However, there was a better ability of
lower TGFI levels to differentiate between stage 3 from stage 2 MM patients (table-5).

Table 5: ROC curve results of TGFp1 to predict: A- MM patients from the healthy control subjects. B-
Stage 3 from stage 2 MMpatients

The ability of TGp1 to predict AUC  Sensitivity = Specificity = P-value 95% CI
A: MM patients from the healthy subjects = 0.424 0.40 0.74 0.278 0.292 — 0.556
B: Stage 3 from stage 2 MM patients 0.723 0.784 0.662 0.005 0.587 —0.859

4. DISCUSSION

Multiple myelomarepresents around 1% of all malignancies and about 10% of overall hematologic cancers. Over
30,000 new annual cases are registered in the US and over 12,000 deaths.Whereas the prevalence rate of MM
amongthe Iragipopulation may reach 1.08 % [4].

The main outcomes of this study were the MM patients exhibited significantly lower values of TGFf1 compared to
healthy controls (p-0.001), and a better ability of lower TGFB1 levels to differentiate between stage 3 from stage 2
MM patients, which is in line with previous studies [19, 21-23].

The TGFB1 cytokine signaling is one such mechanism that has a distinct (although controversial) role in the
regulation of normal hemopoiesis and is often disruptedin hematologic cancers[19]. In MM, the precise immune
pathway of monoclonal gammopathy is not well understood[24]. The growth of MM cells is regulated by a variety
of cytokines[19]. In recent times, it has been advocated that serum TGFp1, a pleiotropic cytokine secreted by
different cells, may play a role in MM [21].Inhematologic cancers, like lymphomas, leukemia,myeloproliferative
disorders, and MM, struggle with these normal homeostatic properties of TGFB1can be developed. This mechanistic
struggle comprises gene deletionor mutation of family members of the TGFBlintracellular signaling processes and
disordered pathways by oncoproteins. These homeostatic shifts determine a tumor-suppressive role for the TGFp1
signaling in hematologic tumors[19]. Thus this was the drive of this work to evaluate blood TGFB1 levels in MM
patients and also to observe a correlation with MMstages.

This is not all the story, high circulatory levels of TGFB1 can enhance myelofibrosis and some other blood
malignancies through their influences on the stromal cells and immune pathway. Improvements in the field of the
TGFp1 signaling pathway would empower the targeting of this mechanism for the treatment of some hematologic
malignancies including MM [18, 19, 23].

The cells of MMhome to the bone marrow as soon as established, where many cellular cytokines, such as VEGF,
IL-6, and TGFp, regulate their migration and multiplying. TGFP is a powerful inhibitor of immunoglobulin
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production and B cell proliferation[25]. In MM, TGFp is released at increased levels from both neoplasm and
marrow stromal cells[26]. Consequently, TGFB1exhibits paradoxical effects in terms of a tumor suppressor and
tumor promoter.

A closer look at the outcomes of this study revealed that the age of the patients was parallel to the ages of the MM
patients reported by other studies [22]. A preceding survey on the incidence of MMamong Iragi people reported
ages ranging from 41-72 years[24]. Another Iraqgi survey last year revealed a comparable giving age to the ages of
patients in this study and the neighboring countries however less than western nations [4].

The effect of gender on outcomes in MM is indefinite. However, the male sex was significantly predominant in the
current study, consistent with the study from the USA that included 78,351 MM patients [27], and another trial that
included newly diagnosed 2268 MM patients [28]. Given that males are more expected to develop MM compared to
females, a study of all malignancies using the "National Cancer Institute’s Surveillance, Epidemiology, and End
Results (SEER) Program" proposed potentially worse MM survival for males[29].

The advances in the field of molecular biotechnologycanfurther interpret the oncogenic activities of TGFp and result
in a robust background to target TGF[ signaling pathway in MM therapy. Nevertheless, the precise mechanisms
intricate in the malignant change of TGF} necessitate more clarification, which could be the horizon of further
studies.

5. CONCLUSION

The main conclusions of this study were the MM patients exhibited significantly lower values of TGFB1 compared
to healthy controls (p-0.001), and a better ability of lower TGFp1 levels to differentiate between stage 3 from stage 2
MM patients.

6. LIMITATIONS

The lower number of study participants can be considered at the top of the limitations of this study. Added, other
recently argued cytokines included in the progression of hematological malignancies (like VEGF, IL-6, PDGF) were
more informative and conclusive. Their assessment in further studies would further support our outcomes.

7. ACKNOWLEDGMENT

The authors would like to thank the medical and paramedical staff of theoncology unit in Merjan Medical City, for
their kind cooperation and generosity.Great thanks to the librarians and IT technicians of the College of Babylon for
their liberal kind help.

Competing interests: All authors declare that there were no competing interests.
Funding: self-funding

REFERENCES

[1] Papanota, A., Karousi, Paraskevi K., Christos K., Ntanasis-Stathopoulos, loannis, Scorilas, Andreas, Terpos,
Evangelos, Multiple Myeloma Bone Disease: Implication of MicroRNAs in Its Molecular Background. Int J
Mol Sci, 2021. 22(5): p. 2375. doi.org/10.3390/ijms22052375

[2] Nareen Tawfeeq Abbas, A.S., Ahmed Mijali Clinical Outcomes of Patients with Plasma Cell Neoplasm in
Sulaymaniyah Province of Irag.Systematic Review in Pharmacy, 2020. 11(6): p. 1142-1144.

[3] Badi A. Al-Allawi, Nasir Yassin, Ahmed Safar, Banaz Abdulla, Basil Shamoon, Rawand Amin, et al., Health-
related quality of life in multiple myeloma in Kurdistan Irag. Iragi J Hematol, 2020. 9(2): p. 101-106.
doi.org/10.4103/ijh.ijh_22_20

[4] Ahmed Mijali, S.AJ., Nareen Tawfeeq Abbas, Outcomesof Patientswith Multiple Myelomain Middle
Euphrates Region of Irag: Data from Developing Country. Asian Pacific Journal of Cancer Biology, 2021. 6(2):
p. 6.

521 https://jrtdd.com



Journal for ReAttach Therapy and Developmental Diversities
elSSN: 2589-7799
2022 December; 5 (2s): 516-523

[5] Wang, Y. and X. Zuo, Cytokines frequently implicated in myeloproliferative neoplasms. Cytokine: X, 2019.
1(1): p. 100005. doi.org/10.1016/j.cytox.2019.100005.

[6] Hayder Abdul-Amir Maki Al-Hindy, M.J.M., Asseel K. Shaker, No Significant Relationship of Ferritin Levels
to the Levels of Platelet-derived Growth Factor (PDGF) in the Peripheral Blood of Transfusion-dependent 3-
Thalassemia Major Patients with Growth Retardation. International Journal of Pharmaceutical Research, 2020.
12(3): p. 8. doi.org/10.31838/ijpr/2020.12.03.084.

[7] Fouad Shareef Dleikh, A.J.A.-A., Rebee Mohin, Mazin Jaafar Mousa, Hayder Abdul-Amir Makki Al-Hindy,
Basim Abd Al-Ka’abi, Possible cause-and-effect linkage of transforming growth factor-betal and platelets
derived growth factor-AB with delayed anthropometric parameters in adolescent patients with Cooley’s anemia:
Cases vis control research strategy. EurAsian Journal of BioSciences, 2020. 14(1): p. 7.

[8] Martyré, Marie-Claire, Magdelenat, Henri, Bryckaert, Marie-Claude, Laine-Bidron, Christine, Calvo, Fabien, et
al., Increased intraplatelet levels of platelet-derived growth factor and transforming growth factor-f in patients
with myelofibrosis with myeloid metaplasia. Br J Haematol, 1991. 77(1): p. 80-86. doi.org/10.1111/j.1365-
2141.1991.tb07952.x.

[9] Martyré, M.-C., H. Magdelenat, and F. Calvo, Interferon-yin Vivo reverses the increased platelet levels of
platelet-derived growth factor and transforming growth factor-f in patients with myelofibrosis with myeloid
metaplasia. Br J Haematol, 1991. 77(3): p. 431-435. doi.org/10.1111/j.1365-2141.1991.tb08596.x.

[10]Mazin J. Mousa, H.S.A.S., Hayder Abdul-Amir Maki Al-Hindy, Low-Level Laser (Biophotomodulation)
Therapy for the Treatment of Diabetic Foot Ulcers with 532 nm KTP Laser Induces Wound Healing, Fibroblast
Proliferation and Over-expression of TGF. Sys Rev Pharm 2020. 11(6): p. 396-403.
doi.org/10.31838/srp.2020.6.63.

[11]Hayder AA. Al-Hindy, M.J.M.A.K., Raghdan Z. Al-Saad, Widad HD., Relationship of levels of transforming
growth factorbetal (TGF-B1) to the levels of ferritin in the blood of transfusion-dependent p-thalassemia major
patients with growth retardation: A case-control study EurAsian J Biosci., 2020. 14(1): p. 521-552.

[12] Samer MM., A.S., Hayder AA., Mazin JM., C-Reactive Protein is Associated with the Severity of Periodontal
Disease — An Observational Study Among Acute Myocardial Infarction Patients. Sys Rev Pharm 2020. 11(10):
p. 252-257.

[13]Hayder AA. Al-Hindy, Ali Jihad Hemid Al-Athari, Mazin J. Mousa, Safa JH., Suhad HO., The Utility of Serum
IL-1B and CRP Together with Fractional Exhaled Nitric Oxide in the Diagnosis of Asthma in Adults.
NeuroQuantology, 2021. 19(8): p. 119-124. doi.org/10.14704/nq.2021.19.8.NQ21122.

[14] Amjed H. Abbas, M.A.R., Hayder Abdul-Amir Al-Hindy, Mazin J. Mousa and Hadeel Abd Ameir Al-Shalah,
The Role of Serum IL-1p in Combination with Fractional Exhaled Nitric Oxide in the Diagnosis of Adult
Bronchial Asthma. NeuroQuantology, 2021. 19(9): p. 13-19. doi.org/10.14704/ng.2021.19.8.NQ21107.

[15]Qasim J., H.S., Ghada H., Hayder AA., High-Sensitivity C-reactive protein Assessment in Bronchial Asthma:
Impact of Exhaled Nitric Oxide and Body Mass Index. Systematic Reviews in Pharmacy, 2020. 11(3): p. 705-
711. doi.org/10.31838/srp.2020.3.96.

[16] Al-Agam, Azher Nema Mohammed, Obeiad AW. Alzughaibi, Mahir A. Khudhair, Al-Hindy, Hayder AM.,
Alhaider AF., The Association of Depressive Symptoms With Plasma C-Reactive Protein in Patients With
Major Depressive Disorder Under Treatment. Iranian Rehabilitation Journal, 2021. 19(4): p. 425-432.
doi.org/10.32598/irj.19.4.1619.1.

[17] Amer Fadhil Alhaideri, W.A.A., Azher Nema Mohammed Al-Agam, Mahir Abdulkadhum Alzughaibi, Hayder
Abdul-Amir M. Al-Hindy, Mazin J. Mousa, Hypovitaminosis D is A Biological Vulnerability for Depressive
Symptoms in Major Depression at the era of COVID-19 Outbreak. Clinical Schizophrenia & Related
Psychoses, 2022. 16: p. Accepted.

[18] Kubiczkova, L., Sedlarikova, L., Hajek, R., Sevcikova, S., TGF-B - an excellent servant but a bad master. J
Transl Med, 2012. 10: p. 183. doi.org/10.1186/1479-5876-10-183. PMC3494542

[19] Dong, M. and G.C. Blobe, Role of transforming growth factor-beta in hematologic malignancies. Blood, 2006.
107(12): p. 4589-96. doi.org/DOI:10.1182/blood-2005-10-4169. PMC1895802

522 https://jrtdd.com


https://doi.org/10.1016/j.cytox.2019.100005

Journal for ReAttach Therapy and Developmental Diversities
elSSN: 2589-7799
2022 December; 5 (2s): 516-523

[20] Dimopoulos, M. A., Moreau, P., Terpos, E., Mateos, M. V., Zweegman, S., Cook, G. et al., Multiple myeloma:
EHA-ESMO Clinical Practice Guidelines for diagnosis, treatment, and follow-up. Annals of Oncology, 2021.
32(3): p. 309-322. doi.org/10.1016/j.annonc.2020.11.014

[21] Paton-Hough, J., Tazzyman, S., Evans, H., Lath, D., Down, J. M., Green, A. C., Snowden, J. A. et al,,
Preventing and Repairing Myeloma Bone Disease by Combining Conventional Antiresorptive Treatment With a
Bone Anabolic Agent in Murine Models. J Bone Miner Res, 2019. 34(5): p. 783-796.
doi.org/10.1002/jbmr.3606. PMC6607020.

[22] Kyrtsonis, M. C., Repa, C., Dedoussis, G. V., Mouzaki, A., Simeonidis, A., Stamatelou, M., Maniatis, A.,
Serum transforming growth factor-beta 1 is related to the degree of immunoparesis in patients with multiple
myeloma. Med Oncol, 1998. 15(2): p. 124-8. doi.org/10.1007/bf02989591.

[23]Lu, A., Pallero, M. A., Lei, W., Hong, H., Yang, Y., Suto, M. J., Murphy-Ullrich, J. E., Inhibition of
Transforming Growth Factor-f Activation Diminishes Tumor Progression and Osteolytic Bone Disease in
Mouse Models of Multiple Myeloma. Am J Pathol, 2016. 186(3): p. 678-90.

[24]Risan, F., Incidence of Multiple Myeloma in Iragi People. International Journal of Pharmaceutical Quality
Assurance, 2019. 10. doi.org/10.1016/j.ajpath.2015.11.003. PMC4816696.

[25] Kehrl, J. H., Roberts, A. B., Wakefield, L. M., Jakowlew, S., Sporn, M. B., Fauci, A. S., Transforming growth
factor beta is an important immunomodulatory protein for human B lymphocytes. J Immunol, 1986. 137(12): p.
3855-60.

[26] Kehrl, J. H., Roberts, A. B., Wakefield, L. M., Jakowlew, S., Sporn, M. B., Fauci, A. S., Transforming growth
factor-betal: differential effects on multiple myeloma versus normal B cells. Blood, 1996. 87(5): p. 1928-38.
[27] Derman, Benjamin A., Langerman, Spencer S., Maric, Maya, Jakubowiak, Andrzej, Zhang, Wei, Chiu, Brian
C.-H., Sex differences in outcomes in multiple myeloma.Clinical Lymphoma Myeloma and Leukemia, 2021.

192(3): p. e66-e69. doi.org/10.1111/bjh.17237.

[28] Bird, Sarah Anne, Cairns, David, Davies, Faith E., Boyd, Kevin, Cook, Gordon, Drayson, Mark T, Gregory,
Walter M, Jenner, Matthew et al.., Sex Differences in Multiple Myeloma Biology and Clinical Outcomes:
Results from 3894 Patients in the Myeloma XI trial. Blood, 2019. 134(Supplement_1): p. 4374-4374.
doi.org/10.1182/blood-2019-128041 %J Blood.

[29] Cook, M. B., McGlynn, K. A., Devesa, S. S., Freedman, N. D., Anderson, W. F., Sex disparities in cancer
mortality and survival. Cancer Epidemiol Biomarkers Prev, 2011. 20(8): p. 1629-37. 10.1158/1055-9965.Epi-
11-0246. PMC3153584.

523 https://jrtdd.com



