
Review Article
Volume 22  Issue 4 - October 2022 
DOI: 10.19080/CTOIJ.2022.22.556091

Cancer Ther Oncol Int J
               Copyright © All rights are reserved by Amanda Strombom

Multiple Myeloma – Prevention with a  
Plant-Based Diet

Stewart Rose and Amanda Strombom*
Plant-Based Diets in Medicine, USA

Submission: October 07, 2022;  Published: October 18, 2022

*Corresponding author:  Amanda Strombom, Plant-Based Diets in Medicine, 12819 SE 38th St, #427, Bellevue, WA 98006, USA
Email: contact@pbdmedicine.org

Cancer Ther Oncol Int J 22(4): CTOIJ.MS.ID.556091 (2022) 001

Cancer Therapy & Oncology
International Journal
    
        ISSN: 2473-554X

Introduction

Multiple Myeloma (MM) accounts for 10% of all hematologic 
cancers [1,2]. The American Cancer Society estimates that in the 
United States, approximately 34,470 new cases of MM (19,100 in 
men and 15,370 in women) will be diagnosed in 2022 [3]. The 
lifetime risk of getting MM is approximately one in 125 (0.8%). 
Approximately 12,640 deaths from MM (7090 in men and 5550 in 
women) are expected to occur in the US in 2022 [3]. 

Multiple myeloma is mainly a disease of the elderly, with 
a median age above 65, and is the second most common 
hematological malignancy in high income countries. It’s a 
heterogeneous disease, with survival ranging from 1 year to 
more than 10 years. Median survival in unselected patients with 
MM is 3 years. The 5-year relative survival rate is 46.6% [4]. 
Survival is higher in younger people and lower in the elderly 
[5,6]. The introduction of immunomodulatory drugs, proteasome 
inhibitors, and CD38-targeting antibodies has extended survival, 
but ultimately the majority of patients will die from their disease,  

 
and some from treatment-related complications [7]. Therefore, a 
safe prophylaxis to reduce the risk of multiple myeloma, and a safe 
treatment to prevent or slow the progression of MGUS to multiple 
myeloma, is urgently needed.

Pathophysiology and Epidemiology

Multiple myeloma (MM) is a disease in which there is a clonal 
expansion of plasma cells initially in the bone marrow which 
results in the production of a monoclonal protein [8]. It is followed 
by a proliferation and infiltration of the bone with clonal plasma 
cells, and an increase of abnormal monoclonal immunoglobulins 
in the serum or urine, eventually resulting in end-organ damage 
[9]. 

Multiple myeloma (MM) is preceded by monoclonal 
gammopathy of undetermined significance (MGUS) [10,11], a 
premalignant asymptomatic condition characterized by elevated 
abnormal serum protein levels, observed because of increased 
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monoclonal immunoglobins [12,13]. Alternatively, it can be 
preceded by smoldering multiple myeloma, in which initiating 
genetic abnormalities, such as hyperdiploidy and translocations 
involving the immunoglobulin heavy chain, are already present 
[7]. 

Evidence suggests that inflammation and endogenous growth 
factors, including insulin-like growth factors (IGF)-1 and inter-
leukin (IL)-6, play an important role in MM pathogenesis [14-20]. 
Epidemiologic studies have confirmed that diet is a known risk 
factor for plasma cell disorders [21]. In a study of pre-diagnosis 
diets, western style diets, especially proinflammatory diets, were 
shown to significantly increase the risk of mortality by 16% -24% 
per standard deviation, when compared to low-meat plant-rich 
diets, which decrease the risk of mortality [22]. One study showed 
that vegetarians had only 25% of the risk of multiple myeloma as 
meat eaters [23]. Two large prospective cohort studies support 
the theory that Western diets, noted for their high inflammatory 
or insulinemic potential, may be linked to an increased risk of 
multiple myeloma (MM), while vegetarian and vegan diets are 
associated with a decreased risk [24,25]. In addition, a study of 
individual foods showed that cooked tomatoes and cruciferous 
vegetables reduce the risk of myeloma while ice cream and cream 
soups increase the risk [15]. 

Obesity, which is associated with inflammation and 
dysregulated endogenous growth factors [26,27], has consistently 
been positively associated with MM risk [28-30]. The International 
Agency for Research on Cancer has recently concluded that 
there is now adequate evidence behind the association between 
BMI and MM [31]. One study has recently shown that high BMI, 
measured during midlife (≈50 years old), was associated with 
an increased risk of progressing from MGUS to MM and other 
LP (lymphoproliferative) diseases later in life, suggesting that 
exposures that originate during the midlife period and perhaps 
earlier in life, play a role in the pathogenesis of MM and related 
diseases diagnosed later in life [32]. Another study found a 
significant positive linear trend in death rates with increasing 
BMI among MM patients. [33]. A meta-analysis of ten prospective 
studies found that with each increase in BMI of 5 kg/m2 (over 
25 kg/m2), there is an increased incidence of MM for both men and 
women [34]. In particular, evidence supports the role of excess 
weight and especially obesity in the transformation of MGUS to 
MM [35]. 

Vegetarian diets generally are associated with lower BMI in 
observational and randomized controlled studies. A study of 
American vegans found that they had a mean BMI of 23.6 [36]. A 
European study found the average BMI of vegetarians and vegans 
to be 23.3 and 22.4 respectively for men and 22.8 and 21.8 for 
women [37]. A study of German vegans found an average BMI of 
22.3 [38]. In contrast, the average BMI for American men over age 
20 for the year 2015-2016 is 29.1. The average BMI for American 
women over age 20 for the year 2015-2016 is 29.6 [39]. 

Obesity is characterized by a state of chronic, low-grade 
inflammation, due to the release of cytokines such as IL-6 [40]. The 
lower CRP and IL-6 concentrations among vegetarians and vegans 
may be mediated by BMI [41]. In addition, the naturally occurring 
substances in plant foods, including phytochemicals, antioxidants, 
dietary fibers, and lipids, have anti-inflammatory bowel actions. 
The literature indicates that many of these compounds of plant 
foods exert their beneficial action by altering cytokine production. 
Specifically, phytochemicals such as polyphenols or flavonoids 
are the most abundant, naturally occurring anti-inflammatory 
substances. The effects of phytochemicals are associated with 
modulating the levels of interleukin IL-6 [42]. 

Dysregulation of endogenous growth factors including 
insulin-like growth factor-1 and insulin, also have a documented 
role in the pathogenesis of MM [14,16-20,43]. One study found 
modestly lower IGF-I levels in vegan men. Mean serum IGF-I was 
9% lower in vegan men than meat eaters [44]. Plant-based diets 
lower insulin resistance and insulin levels [45]. 

One study found that age and comorbidities are independently 
associated with increased risk of mortality in MM. The influence 
of comorbidities varies over time, with the greatest impact noted 
in the first year after diagnosis of MM [46]. This study found that 
cardiovascular disease was associated with a 55% increase in 
mortality in multiple myeloma patients [46]. A plant-based diet is 
an effective prophylaxis and treatment for CVD [47]. 

Besides diet, other risk factors for MM include non-nutritional 
factors such as alcohol consumption, oncogenes, environmental 
causes such as insecticides, organic solvents, agent orange, and 
radiation exposure [48,49]. 

Clinical Considerations

As patients with plasma cell disorders live longer due to 
therapeutic advances, outcomes may be further improved by 
optimizing nutrition. Additionally, monoclonal gammopathy of 
undetermined significance (MGUS) and low- to intermediate-
risk smoldering multiple myeloma (SMM) present unique 
opportunities for early dietary intervention, given the standard 
of care is observation over time [50]. MM patients commonly 
complain of weight gain and are interested in nutritional guidance 
to self-manage and improve their health. [51] Cho et al. examined 
the supportive care needs of 141 patients with MM and found that 
education on healthy foods was a priority for patients, following 
requests for information on future disease outcome and honest 
medical staff explanations [52]. Patients with MM are interested 
in how their diets can be modified to improve their disease course 
and long-term health outcomes [51]. 

Given that the median age of multiple myeloma patients is 
over 65, many patients will have common comorbidities such as 
type II diabetes and cardiovascular disease. A plant-based diet can 
help prevent and treat these diseases and can be very efficacious 
[47,53-55]. For instance, in one study a plant-based diet was found 
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to be twice as efficacious in treating type 2 diabetes as Metformin 
[56]. A plant-based diet can also lower cholesterol as much as 
lovastatin [57]. Angina can also be treated with a plant-based diet, 
with one study showing 74% of patients put on a plant-based 
diet had no pain after 12 weeks and an additional 9% had pain 
reduction [58]. 

Patients with MM are four times as likely to have rheumatoid 
arthritis [59]. A plant-based diet is an efficacious treatment 
for rheumatoid arthritis. Studies have shown significant 
improvements in specific symptoms, such as number of tender 
joints, Ritchie’s articular index, number of swollen joints, pain 
score, duration of morning stiffness, grip strength, and improved 
laboratory values such as sed rate (ESR), C-reactive protein, and 
rheumatic factor. Patients placed on a plant-based diet also have 
a beneficial shift in intestinal microbiota, which correlates with 
clinical improvement [53]. A plant-based diet has the significant 
advantage of having no contraindications or adverse reactions. 
When treating a patient with a plant-based diet it is important to 
titrate medications as the effects of diet become evident.

Patient compliance on plant-based diets has been good in 
almost all studies. The degree of compliance has often been very 
high. For instance, one study obtained a 99% compliance [60]. In 
a 22-week study 94% of subjects on a vegan diet were compliant 
[61]. In a somewhat longer study, 84% of the participants in each 
group completed all 24 weeks [62]. In studies of patients placed 
on plant-based diets for coronary artery disease, high compliance 
has been noted even over several years. For instance, one study of 
patients placed on a plant-based diet showed 89% compliance for 
3.7 years [63]. 

Studies have highlighted the nutritional deficiencies frequently 
seen in MM patients. Greenfield et al. [64] found that 37.5% of 
participants were vitamin D deficient (<30 nmol/L) while an 
additional 21.8% had inadequate levels (30–50 nmol/L). Twenty-
five percent were also found to be folate deficient and 6% had 
reduced levels of vitamin B12. A retrospective chart review study 
(N = 78) found that 14.1% of MM patients had folate deficiency 
[65]. There may be an association between B12 deficiency and 
multiple myeloma, and its onset can signify worsening of the 
disease [66]. Vitamin B12 level might have prognostic significance 
since according to one study, hypercalcemia and fracture rate is 
increased in the vitamin B12 deficient MM patients [67]. All 
patients placed on a plant-based diet must receive vitamin B12 
supplements [68]. 

Discussion

A plant-based diet, consisting of fruits, vegetables, whole 
grains, legumes, nuts and seeds, may lower the risk of multiple 
myeloma and may slow the progression of MGUS to multiple 
myeloma. Hence it deserves a place in the prevention and 
treatment of MM and MGUS. A plant-based diet can also be 

valuable in reducing the risk of developing multiple myeloma risk 
factors in the first place. While much research has been done on 
preventing and treating several neoplastic pathologies, multiple 
myeloma hasn’t received as much attention. Much more research 
is needed. However, Urvi Shah of Memorial Sloan Kettering Cancer 
Center is currently leading a Phase II study to test whether a 
whole foods plant-based diet would lead to changes in myeloma 
biomarkers for MGUS patients. Since persistent organic pollutants, 
including insecticides, bioconcentrate greatly in the fatty portions 
of meat and dairy, research to determine if there is a correlation 
with multiple myeloma would be helpful in understanding 
this pathology. There also needs to be research to determine if 
butyrate-producing intestinal bacteria can prevent or treat MGUS 
and MM. A plant-based diet is known to increase the amount of 
butyrate producing bacteria. 

References
1. Caers J, Vande broek I, De Raeve H, Michaux L, Trullemans F, et al. 

(2008) Multiple myeloma--an update on diagnosis and treatment. Eur 
J Haematol 81(5): 329-343. 

2. Kyle R, Rajkumar S (2009) Criteria for diagnosis, staging, risk 
stratification and response assessment of multiple myeloma. Leukemia 
23(1): 3-9. 

3. Cancer Facts & Figures (2022) American Cancer Society. 

4. SEER Stat Fact Sheets: Myeloma (2022) National Cancer Institute. 
Surveillance, Epidemiology, and End Results Program. 

5. Key Statistics About Multiple Myeloma (2021) American Cancer 
Society. 

6. Ludwig H, Durie B, Bolejack V, Turesson I, Kyle R, et al. (2008) Myeloma 
in patients younger than age 50 years presents with more favorable 
features and shows better survival: an analysis of 10 549 patients from 
the international myeloma working group. Blood 111(8): 4039-4047. 

7. Van de Donk N, Pawlyn C, Yong K (2021) Multiple myeloma. Lancet 
397(10272): 410-427. 

8. Palumbo A, Anderson K (2011) Multiple Myeloma. N Engl J Med 364: 
1046–1060. 

9. Bhutani M, Foureau D, Atrash S, Voorhees P, Usmani S (2020) 
Extramedullary multiple myeloma. Leukemia 34(1): 1–20. 

10. Landgren O, Kyle R, Pfeiffer R, Katzmann J, Caporaso N, et al. (2009) 
Monoclonal gammopathy of undetermined significance (MGUS) 
consistently precedes multiple myeloma: a prospective study. Blood 
113(22): 5412–5417.  

11. Weiss B, Abadie J, Verma P, Howard R, Kuehl W (2009) A monoclonal 
gammopathy precedes multiple myeloma in most patients. Blood 
113(22): 5418–5422. 

12. Attaelmannan M, Levinson S (2000) Understanding and identifying 
monoclonal gammopathies. Clin Chem 46(8 Pt 2): 1230-1238. 

13. O’Connell T, Horita T, Kasravi B (2005) Understanding and interpreting 
serum protein electrophoresis. Am Fam Physician 71(1): 105-112.  

14. Sprynski AC, Hose D, Kassambara A, Vincent L, Jourdan M, et al. (2010) 
Insulin is a potent myeloma cell growth factor through insulin/IGF-1 
hybrid receptor activation. Leukemia 24(11): 1940–1950. 

15. Hosgood HD, Baris D, Zahm SH, Zheng T, Cross AJ (2007) Diet and risk 

http://dx.doi.org/10.19080/CTOIJ.2022.22.556091
https://pubmed.ncbi.nlm.nih.gov/18637123/
https://pubmed.ncbi.nlm.nih.gov/18637123/
https://pubmed.ncbi.nlm.nih.gov/18637123/
https://pubmed.ncbi.nlm.nih.gov/18971951/
https://pubmed.ncbi.nlm.nih.gov/18971951/
https://pubmed.ncbi.nlm.nih.gov/18971951/
https://www.cancer.org/content/dam/cancer-org/research/cancer-facts-and-statistics/annual-cancer-facts-and-figures/2022/2022-cancer-facts-and-figures.pdf.
https://seer.cancer.gov/statfacts/html/mulmy.html
https://seer.cancer.gov/statfacts/html/mulmy.html
http://www.cancer.org/cancer/multiplemyeloma/detailedguide/multiple-myeloma-key-statistics
http://www.cancer.org/cancer/multiplemyeloma/detailedguide/multiple-myeloma-key-statistics
https://pubmed.ncbi.nlm.nih.gov/18268097/
https://pubmed.ncbi.nlm.nih.gov/18268097/
https://pubmed.ncbi.nlm.nih.gov/18268097/
https://pubmed.ncbi.nlm.nih.gov/18268097/
https://pubmed.ncbi.nlm.nih.gov/33516340/
https://pubmed.ncbi.nlm.nih.gov/33516340/
https://www.nejm.org/doi/full/10.1056/nejmra1011442
https://www.nejm.org/doi/full/10.1056/nejmra1011442
https://pubmed.ncbi.nlm.nih.gov/31776467/
https://pubmed.ncbi.nlm.nih.gov/31776467/
https://pubmed.ncbi.nlm.nih.gov/19179464/
https://pubmed.ncbi.nlm.nih.gov/19179464/
https://pubmed.ncbi.nlm.nih.gov/19179464/
https://pubmed.ncbi.nlm.nih.gov/19179464/
https://pubmed.ncbi.nlm.nih.gov/19234139/
https://pubmed.ncbi.nlm.nih.gov/19234139/
https://pubmed.ncbi.nlm.nih.gov/19234139/
https://pubmed.ncbi.nlm.nih.gov/10926917/
https://pubmed.ncbi.nlm.nih.gov/10926917/
https://pubmed.ncbi.nlm.nih.gov/15663032/
https://pubmed.ncbi.nlm.nih.gov/15663032/
https://pubmed.ncbi.nlm.nih.gov/20844560/
https://pubmed.ncbi.nlm.nih.gov/20844560/
https://pubmed.ncbi.nlm.nih.gov/20844560/
https://pubmed.ncbi.nlm.nih.gov/17694422/


How to cite this article:  Rose S, Strombom A. Multiple Myeloma – Prevention with a Plant-Based Diet. Canc Therapy & Oncol Int J. 2022; 22(4): 556091. 
DOI: 10.19080/CTOIJ.2022.22.556091

004

Cancer Therapy & Oncology International Journal 

of multiple myeloma in connecticut women. Cancer Causes Control 
18(10): 1065–1076. 

16. Bataille R, Robillard N, Avet-Loiseau H, Harousseau J, Moreau P (2005) 
CD221 (IGF-1R) is aberrantly expressed in multi-ple myeloma, in 
relation to disease severity. Haematologica 90(5): 706–707. 

17. Ge N, Rudikoff S (2000) Insulin-like growth factor I is a dual effector of 
multiple myeloma cell growth. Blood 96(8): 2856–2861.  

18. Kawano M, Hirano T, Matsuda T, Taga T, Horii Y, et al. (1988) Autocrine 
generation and requirement of BSF-2/IL-6 for human multiple 
myelomas. Nature 332(6159): 83–85. 

19. Qiang Y, Kopantzev E, Rudikoff S (2002) Insulin like growth factor–I 
signaling in multiple myeloma: downstream elements, functional 
correlates, and pathway cross-talk. Blood 99(11): 4138–4146. 

20. Qiang YW, Yao L, Tosato G, Rudikoff S (2004) Insulin-like growth factor 
I induces migration and invasion of human multiple myeloma cells. 
Blood 103(1): 301–308.

21. Parikh R, Tariq SM, Marinac CR, Shah UA (2022) A comprehensive 
review of the impact of obesity on plasma cell disorders. Leukemia 
36(2): 301–314. 

22. Lee DH, Fung TT, Tabung FK, Marinac CR, Devore EE, et al. (2020) 
Prediagnosis dietary pattern and survival in patients with multiple 
myeloma. Int J Cancer 147(7): 1823–1830.

23. Key T, Appleby P, Spencer E, Travis R, Allen N, et al. (2009) Cancer 
incidence in British vegetarians. Br J Cancer 101(1): 192-197.  

24. Key T, Appleby P, Crowe F, Bradbury K, Schmidt J, et al. (2014) Cancer 
in British vegetarians: updated analyses of 4998 incident cancers in a 
cohort of 32,491 meat eaters, 8612 fish eaters, 18,298 vegetarians, and 
2246 vegans. Am J Clin Nutr 100 Suppl 1(1): 378S-385S. 

25. Lee D, Fung T, Tabung F, Colditz G, Ghobrial I, et al. (2019) Dietary 
pattern and risk of multiple myeloma in two large prospective US 
cohort studies. JNCI Cancer Spectr 3(2): pkz025. 

26. Lichtman M (2010) Obesity and the risk for a hematological 
malignancy: leukemia, lymphoma, or myeloma. Oncologist 15(10): 
1083–1101.

27. De Pergola G, Silvestris F (2013) Obesity as a major risk factor for 
cancer. J Obes 2013: 291546. 

28. Wallin A, Larsson S (2011) Body mass index and risk of multiple 
myeloma: a meta-analysis of prospective studies. Eur J Cancer 47(11): 
1606–1615.  

29. Hofmann JN, Moore SC, Lim U, Park Y, Baris D, et al. (2013) Body 
mass index and physical activity at different ages and risk of multiple 
myeloma in the NIH-AARP diet and health study. Am J Epidemiol 
177(8): 776–786.  

30. Marinac CR, Birmann BM, Lee IM, Rosner BA, Townsend MK, et al. 
(2018) Body mass index throughout adulthood, physical activity, and 
risk of multiple myeloma: a prospective analysis in three large cohorts. 
Br J Cancer 118(7): 1013–1019. 

31. Lauby-Secretan B, Scoccianti C, Loomis D, Grosse Y, Bianchini F, et al. 
(2016) Body fatness and cancer-viewpoint of the IARC working group. 
New Eng J Med 375(8): 794–798.  

32. Thordardottir M, Lindqvist E, Lund S, Costello R, Burton D, et al. 
(2017) Obesity and risk of monoclonal gammopathy of undetermined 
significance and progression to multiple myeloma: a population-based 
study. Blood Advances 1(24): 2186–2192.  

33. Calle E, Rodriguez C, Walker-Thurmond K, Thun M (2003) Overweight, 
obesity, and mortality from cancer in a prospectively studied cohort of 
U.S. adults. N Engl J Med 348(17): 1625–1638. 

34. Renehan A, Tyson M, Egger M, Heller R, Zwahlen M (2008) Body-mass 
index and incidence of cancer: a systematic review and meta-analysis 
of prospective observational studies. Lancet 371(9612): 569–578. 

35. Chang S, Luo S, Thomas T, O’Brian K, Colditz G, et al. (2017) Obesity 
and the transformation of monoclonal gammopathy of undetermined 
significance to multiple myeloma: a population-based cohort study. J 
Natl Cancer Inst 109(5): djw264.   

36. Tonstad S, Butler T, Yan R, Fraser G (2009) Type of Vegetarian Diet, 
Body Weight, and Prevalence of Type 2 Diabetes. Diabetes Care 32(5): 
791–796. 

37. Bradbury K, Crowe F, Appleby P, Schmidt J, Travis R, et al. (2014) Serum 
concentrations of cholesterol, apolipoprotein A-I, and apolipoprotein 
B in a total of 1,694 meat-eaters, fish-eaters, vegetarians, and vegans. 
Eur J Clin Nutr 68(2): 178-183.  

38. Waldmann A, Koschizke J, Leitzmann C, Hahn A (2005) German vegan 
study: diet, life-style factors, and cardiovascular risk profile. Annuls of 
Nutrition and Metabolism 49(6): 366-372. 

39. Fryar C, Kruszon-Moran D, Gu Q, Ogden C (2018) Mean body weight, 
height, waist circumference, and body nass index among adults: United 
States, 1999-2000 through 2015-2016. Natl Health Stat Report 122: 
1-16. 

40. Haghighatdoost F, Bellissimo N, Totosy de Zepetnek J, Rouhani M 
(2017) Association of vegetarian diet with inflammatory biomarkers: 
a systematic review and meta-analysis of observational studies. Public 
Health Nutr 20(15): 2713–2721. 

41. Jaceldo-Siegl K, Haddad E, Knutsen S, Fan J, Lloren J, et al. (2018) 
Lower C-reactive protein and IL-6 associated with vegetarian diets are 
mediated by BMI. Nutr Metab Cardiovasc Dis 28(8): 787-794. 

42. Hur SJ, Kang SH, Jung HS, Kim SC, Jeon HS, et al. (2012) Review of 
natural products actions on cytokines in inflammatory bowel disease. 
Nutr Res 32(11): 801-816. 

43. Hirano T (1991) Interleukin 6 (IL-6) and its receptor: their role in 
plasma cell neoplasias. Int J Cell Cloning 9(3): 166–184. 

44. Allen N, Appleby P, Davey G, Key T (2000) Hormones and diet: low 
insulin-like growth factor-I but normal bioavailable androgens in 
vegan men. Br J Cancer 83(1): 95-97. 

45. Strombom A, Rose S (2017) The prevention and treatment of Type II 
Diabetes Mellitus with a plant-based diet. Endocrin Metab Int J 5(5): 
00138.  

46. Wildes T, Luo S, Coldiz G, Carson K (2012) Comorbidities impact 
survival in Multiple Myeloma: analysis of the Veterans Health 
Administration National Database. Blood 120(21): 760. 

47. Rose S, Strombom A (2018) A comprehensive review of the prevention 
and treatment of heart disease with a plant-based diet. J Cardiol & 
Cardiovas Ther 12(5): 555847. 

48. Dhodapkar M (2016) MGUS to myeloma: a mysterious gammopathy of 
underexplored significance. Blood 128(23): 2599-2606. 

49. Bumma N, Nagasaka M, Hemingway G, Miyashita H, Chowdhury T, et al. 
(2020) Effect of Exposure to Agent Orange on the Risk of Monoclonal 
Gammopathy and Subsequent Transformation to Multiple Myeloma: A 
Single-Center Experience from the Veterans Affairs Hospital, Detroit. 
Clin Lymphoma Myeloma Leuk 20(5): 305-311.  

50. Kyle R, Rajkumar S (2011) Management of monoclonal gammopathy of 
undetermined significance (MGUS) and smoldering multiple myeloma 
(SMM). Oncol (Williston Park) 25(7): 578-586. 

51. Shapiro Y, Peppercorn J, Yee A, Branagan A, Raje N, et al. (2021) Lifestyle 
considerations in multiple myeloma. Blood Cancer J 11(10): 172. 

http://dx.doi.org/10.19080/CTOIJ.2022.22.556091
https://pubmed.ncbi.nlm.nih.gov/17694422/
https://pubmed.ncbi.nlm.nih.gov/17694422/
https://pubmed.ncbi.nlm.nih.gov/15921396/
https://pubmed.ncbi.nlm.nih.gov/15921396/
https://pubmed.ncbi.nlm.nih.gov/15921396/
https://pubmed.ncbi.nlm.nih.gov/11023522/
https://pubmed.ncbi.nlm.nih.gov/11023522/
https://pubmed.ncbi.nlm.nih.gov/3258060/
https://pubmed.ncbi.nlm.nih.gov/3258060/
https://pubmed.ncbi.nlm.nih.gov/3258060/
https://pubmed.ncbi.nlm.nih.gov/12010818/
https://pubmed.ncbi.nlm.nih.gov/12010818/
https://pubmed.ncbi.nlm.nih.gov/12010818/
https://pubmed.ncbi.nlm.nih.gov/14504085/
https://pubmed.ncbi.nlm.nih.gov/14504085/
https://pubmed.ncbi.nlm.nih.gov/14504085/
https://pubmed.ncbi.nlm.nih.gov/34654885/
https://pubmed.ncbi.nlm.nih.gov/34654885/
https://pubmed.ncbi.nlm.nih.gov/34654885/
https://pubmed.ncbi.nlm.nih.gov/32067221/
https://pubmed.ncbi.nlm.nih.gov/32067221/
https://pubmed.ncbi.nlm.nih.gov/32067221/
https://pubmed.ncbi.nlm.nih.gov/19536095/
https://pubmed.ncbi.nlm.nih.gov/19536095/
https://pubmed.ncbi.nlm.nih.gov/24898235/
https://pubmed.ncbi.nlm.nih.gov/24898235/
https://pubmed.ncbi.nlm.nih.gov/24898235/
https://pubmed.ncbi.nlm.nih.gov/24898235/
https://pubmed.ncbi.nlm.nih.gov/31149654/
https://pubmed.ncbi.nlm.nih.gov/31149654/
https://pubmed.ncbi.nlm.nih.gov/31149654/
https://pubmed.ncbi.nlm.nih.gov/20930095/
https://pubmed.ncbi.nlm.nih.gov/20930095/
https://pubmed.ncbi.nlm.nih.gov/20930095/
https://pubmed.ncbi.nlm.nih.gov/24073332/
https://pubmed.ncbi.nlm.nih.gov/24073332/
https://pubmed.ncbi.nlm.nih.gov/21354783/
https://pubmed.ncbi.nlm.nih.gov/21354783/
https://pubmed.ncbi.nlm.nih.gov/21354783/
https://pubmed.ncbi.nlm.nih.gov/23543160/
https://pubmed.ncbi.nlm.nih.gov/23543160/
https://pubmed.ncbi.nlm.nih.gov/23543160/
https://pubmed.ncbi.nlm.nih.gov/23543160/
https://pubmed.ncbi.nlm.nih.gov/29527008/
https://pubmed.ncbi.nlm.nih.gov/29527008/
https://pubmed.ncbi.nlm.nih.gov/29527008/
https://pubmed.ncbi.nlm.nih.gov/29527008/
https://pubmed.ncbi.nlm.nih.gov/27557308/
https://pubmed.ncbi.nlm.nih.gov/27557308/
https://pubmed.ncbi.nlm.nih.gov/27557308/
https://pubmed.ncbi.nlm.nih.gov/29296866/
https://pubmed.ncbi.nlm.nih.gov/29296866/
https://pubmed.ncbi.nlm.nih.gov/29296866/
https://pubmed.ncbi.nlm.nih.gov/29296866/
https://pubmed.ncbi.nlm.nih.gov/12711737/
https://pubmed.ncbi.nlm.nih.gov/12711737/
https://pubmed.ncbi.nlm.nih.gov/12711737/
https://pubmed.ncbi.nlm.nih.gov/18280327/
https://pubmed.ncbi.nlm.nih.gov/18280327/
https://pubmed.ncbi.nlm.nih.gov/18280327/
https://pubmed.ncbi.nlm.nih.gov/28040690/
https://pubmed.ncbi.nlm.nih.gov/28040690/
https://pubmed.ncbi.nlm.nih.gov/28040690/
https://pubmed.ncbi.nlm.nih.gov/28040690/
https://pubmed.ncbi.nlm.nih.gov/19351712/
https://pubmed.ncbi.nlm.nih.gov/19351712/
https://pubmed.ncbi.nlm.nih.gov/19351712/
https://pubmed.ncbi.nlm.nih.gov/24346473/
https://pubmed.ncbi.nlm.nih.gov/24346473/
https://pubmed.ncbi.nlm.nih.gov/24346473/
https://pubmed.ncbi.nlm.nih.gov/24346473/
https://pubmed.ncbi.nlm.nih.gov/16219987/
https://pubmed.ncbi.nlm.nih.gov/16219987/
https://pubmed.ncbi.nlm.nih.gov/16219987/
https://pubmed.ncbi.nlm.nih.gov/30707668/
https://pubmed.ncbi.nlm.nih.gov/30707668/
https://pubmed.ncbi.nlm.nih.gov/30707668/
https://pubmed.ncbi.nlm.nih.gov/30707668/
https://pubmed.ncbi.nlm.nih.gov/28836492/
https://pubmed.ncbi.nlm.nih.gov/28836492/
https://pubmed.ncbi.nlm.nih.gov/28836492/
https://pubmed.ncbi.nlm.nih.gov/28836492/
https://pubmed.ncbi.nlm.nih.gov/29704951/
https://pubmed.ncbi.nlm.nih.gov/29704951/
https://pubmed.ncbi.nlm.nih.gov/29704951/
https://pubmed.ncbi.nlm.nih.gov/23176791/
https://pubmed.ncbi.nlm.nih.gov/23176791/
https://pubmed.ncbi.nlm.nih.gov/23176791/
https://pubmed.ncbi.nlm.nih.gov/2061619/
https://pubmed.ncbi.nlm.nih.gov/2061619/
https://pubmed.ncbi.nlm.nih.gov/10883675/
https://pubmed.ncbi.nlm.nih.gov/10883675/
https://pubmed.ncbi.nlm.nih.gov/10883675/
https://ashpublications.org/blood/article/120/21/760/87390/Comorbidities-Impact-Survival-in-Multiple-Myeloma
https://ashpublications.org/blood/article/120/21/760/87390/Comorbidities-Impact-Survival-in-Multiple-Myeloma
https://ashpublications.org/blood/article/120/21/760/87390/Comorbidities-Impact-Survival-in-Multiple-Myeloma
https://juniperpublishers.com/jocct/pdf/JOCCT.MS.ID.555847.pdf
https://juniperpublishers.com/jocct/pdf/JOCCT.MS.ID.555847.pdf
https://juniperpublishers.com/jocct/pdf/JOCCT.MS.ID.555847.pdf
https://pubmed.ncbi.nlm.nih.gov/27737890/
https://pubmed.ncbi.nlm.nih.gov/27737890/
https://pubmed.ncbi.nlm.nih.gov/32144026/
https://pubmed.ncbi.nlm.nih.gov/32144026/
https://pubmed.ncbi.nlm.nih.gov/32144026/
https://pubmed.ncbi.nlm.nih.gov/32144026/
https://pubmed.ncbi.nlm.nih.gov/32144026/
https://pubmed.ncbi.nlm.nih.gov/21888255/
https://pubmed.ncbi.nlm.nih.gov/21888255/
https://pubmed.ncbi.nlm.nih.gov/21888255/
https://pubmed.ncbi.nlm.nih.gov/34702799/
https://pubmed.ncbi.nlm.nih.gov/34702799/


005

Cancer Therapy & Oncology International Journal 

How to cite this article: Rose S, Strombom A. Multiple Myeloma – Prevention with a Plant-Based Diet. Canc Therapy & Oncol Int J. 2022; 22(4): 556091. 
DOI: 10.19080/CTOIJ.2022.22.556091

52. Cho Y, Yoo Y (2020) Factors influencing supportive care needs of 
multiple myeloma patients treated with chemotherapy. Support Care 
Cancer 28(4): 1783–1791. 

53. Rose S, Strombom A (2018) Rheumatoid Arthritis - Prevention and 
Treatment with a Plant-based Diet. Orth & Rheum Open Access J 13(1): 
555852. 

54. Rose S, Strombom A (2019) Osteoarthritis prevention and treatment 
with a plant-based diet. Ortho & Rheum Open Access J 15(3): 555914. 

55. Rose S, Strombom A (2020) Preventing thyroid diseases with a plant-
based diet, while ensuring adequate iodine status. Glob J Oto 21(4): 
556069. 

56. Johansen K (1999) Efficacy of metformin in the treatment of NIDDM. 
Meta-analysis. Diabetes Care. 22(1): 33-37. 

57. Jenkins D, Kendall C, Marchie A, Faulkner D, Wong J, et al. (2005) Direct 
comparison of a dietary portfolio of cholesterol-lowering foods with a 
statin in hypercholesterolemic participants. Am J Clin Nutr 81(2): 380-
387.  

58. Frattaroli J, Weidner G, Merritt-Worden T, Steven Frenda, Dean Ornish, 
et al. (2008) Angina pectoris and atherosclerotic risk factors in the 
multisite cardiac lifestyle intervention program. Am J Cardiol 101(7): 
911-918.  

59. Vlajinac H, Pekmezovic T, Adanja B, Marinkovic J, Kanazir M, et al. 
(2003) Case-control study of multiple myeloma with special reference 
to diet as risk factor. Neoplasma. 50(1): 79-83.  

60. Bloomer R, Kabir M, Canale R, Trepanowski J, Marshall K, et al. (2010) 
Effect of a 21-day Daniel Fast on metabolic and cardiovascular disease 
risk factors in men and women. Lipids Health Dis 9: 94. 

61. Barnard N, Cohen J, Jenkins D, Turner-McGrievy G, Gloede L, et 
al. (2006) A low-fat vegan diet improves glycemic control and 
cardiovascular risk factors in a randomized clinical trial in individuals 
with type 2 diabetes. Diabetes Care 29(8): 1777-1783.  

62. Kahleova H, Matoulek M, Bratova M, Malinska H, Kazdova L, et al. 
(2013) Vegetarian diet-induced increase in linoleic acid in serum 
phospholipids is associated with improved insulin sensitivity in 
subjects with type 2 diabetes. Nutr Diabetes 3(6): e75.  

63. Esselstyn CJ, Gendy G, Doyle J, Golubic M, Roizen M (2014) A way to 
reverse CAD? J Fam Pract 63(7): 356-364b. 

64. Greenfield D, Boland E, Ezaydi Y, Ross R, Ahmedzai S, et al. (2014) 
Endocrine, metabolic, nutritional and body composition abnormalities 
are common in advanced intensively treated (transplanted) multiple 
myeloma. Bone Marrow Transpl 49(7): 907-912. 

65. Wongrakpanich S, George G, Chaiwatcharayut W, Candelario N, Mittal 
V, et al. (2016) Frequency of folate deficiency in multiple myeloma 
patients: a 10-year retrospective study. Int J Lab Hematol 38(2): e19–
e22.

66. Seegobin K, Maharaj S, Nelson G, Carlson J, Baldeo C, et al. (2017) Rapid 
Onset of B12 Deficiency in the Setting of Worsening Multiple Myeloma: 
Correlations between B12 Deficiency and Multiple Myeloma. Case 
Reports Oncol Med 2017: 6458676.  

67. Senturk Yıkılmaz A, Akıncı S, Silay K, Bakanay S, et al. (2018) Vitamin 
B12 level have prognostic significance in multiple myeloma patients? 
Clin Oncol 3(1): 1434. 

68. Rose S, Strombom A (2019) Ensuring adequate Vitamin B12 status on 
a plant-based diet. Adv Res Gastroentero Hepatol 13(3): 555862.

Your next submission with Juniper Publishers    
      will reach you the below assets

• Quality Editorial service
• Swift Peer Review
• Reprints availability
• E-prints Service
• Manuscript Podcast for convenient understanding
• Global attainment for your research
• Manuscript accessibility in different formats 

         ( Pdf, E-pub, Full Text, Audio) 
• Unceasing customer service

            Track the below URL for one-step submission 
 https://juniperpublishers.com/online-submission.php

This work is licensed under Creative
Commons Attribution 4.0 License
DOI: 10.19080/CTOIJ.2022.22.556091

http://dx.doi.org/10.19080/CTOIJ.2022.22.556091
https://pubmed.ncbi.nlm.nih.gov/31317259/
https://pubmed.ncbi.nlm.nih.gov/31317259/
https://pubmed.ncbi.nlm.nih.gov/31317259/
https://juniperpublishers.com/oroaj/pdf/OROAJ.MS.ID.555852.pdf
https://juniperpublishers.com/oroaj/pdf/OROAJ.MS.ID.555852.pdf
https://juniperpublishers.com/oroaj/pdf/OROAJ.MS.ID.555852.pdf
https://juniperpublishers.com/oroaj/pdf/OROAJ.MS.ID.555914.pdf
https://juniperpublishers.com/oroaj/pdf/OROAJ.MS.ID.555914.pdf
https://juniperpublishers.com/gjo/pdf/GJO.MS.ID.556069.pdf
https://juniperpublishers.com/gjo/pdf/GJO.MS.ID.556069.pdf
https://juniperpublishers.com/gjo/pdf/GJO.MS.ID.556069.pdf
https://pubmed.ncbi.nlm.nih.gov/10333900/
https://pubmed.ncbi.nlm.nih.gov/10333900/
https://pubmed.ncbi.nlm.nih.gov/15699225/
https://pubmed.ncbi.nlm.nih.gov/15699225/
https://pubmed.ncbi.nlm.nih.gov/15699225/
https://pubmed.ncbi.nlm.nih.gov/15699225/
https://pubmed.ncbi.nlm.nih.gov/18359307/
https://pubmed.ncbi.nlm.nih.gov/18359307/
https://pubmed.ncbi.nlm.nih.gov/18359307/
https://pubmed.ncbi.nlm.nih.gov/18359307/
https://pubmed.ncbi.nlm.nih.gov/12687283/
https://pubmed.ncbi.nlm.nih.gov/12687283/
https://pubmed.ncbi.nlm.nih.gov/12687283/
https://pubmed.ncbi.nlm.nih.gov/20815907/
https://pubmed.ncbi.nlm.nih.gov/20815907/
https://pubmed.ncbi.nlm.nih.gov/20815907/
https://pubmed.ncbi.nlm.nih.gov/16873779/
https://pubmed.ncbi.nlm.nih.gov/16873779/
https://pubmed.ncbi.nlm.nih.gov/16873779/
https://pubmed.ncbi.nlm.nih.gov/16873779/
https://pubmed.ncbi.nlm.nih.gov/23775014/
https://pubmed.ncbi.nlm.nih.gov/23775014/
https://pubmed.ncbi.nlm.nih.gov/23775014/
https://pubmed.ncbi.nlm.nih.gov/23775014/
https://pubmed.ncbi.nlm.nih.gov/25198208/
https://pubmed.ncbi.nlm.nih.gov/25198208/
https://pubmed.ncbi.nlm.nih.gov/24710566/
https://pubmed.ncbi.nlm.nih.gov/24710566/
https://pubmed.ncbi.nlm.nih.gov/24710566/
https://pubmed.ncbi.nlm.nih.gov/24710566/
https://pubmed.ncbi.nlm.nih.gov/26682990/
https://pubmed.ncbi.nlm.nih.gov/26682990/
https://pubmed.ncbi.nlm.nih.gov/26682990/
https://pubmed.ncbi.nlm.nih.gov/26682990/
https://www.hindawi.com/journals/crionm/2017/6458676/
https://www.hindawi.com/journals/crionm/2017/6458676/
https://www.hindawi.com/journals/crionm/2017/6458676/
https://www.hindawi.com/journals/crionm/2017/6458676/
https://www.clinicsinoncology.com/open-access/vitamin-b12-level-have-prognostic-significance-in-multiple-myeloma-patients-1597.pdf
https://www.clinicsinoncology.com/open-access/vitamin-b12-level-have-prognostic-significance-in-multiple-myeloma-patients-1597.pdf
https://www.clinicsinoncology.com/open-access/vitamin-b12-level-have-prognostic-significance-in-multiple-myeloma-patients-1597.pdf
https://juniperpublishers.com/argh/pdf/ARGH.MS.ID.555862.pdf
https://juniperpublishers.com/argh/pdf/ARGH.MS.ID.555862.pdf
https://juniperpublishers.com/online-submission.php
http://dx.doi.org/10.19080/CTOIJ.2022.22.556091

	Multiple Myeloma - Prevention with a  Plant-Based Diet
	Abstract
	Keywords
	Abbreviations
	Introduction
	Discussion
	References

