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Abstract: We describe the case of a 71-year-old woman with multiple 

myeloma associated with severe chronic renal insufficiency who, since 

October 2018, assumed a novel, extremely biodiverse, probiotic and a 

supplement based on microbial chondroitin sulfate, vitamin D3 and 

ultrapure phosphatidylcholine; such a nutritional regimen was associated 

with a dramatic decrease of serum free Kappa light chains (from 2,190 to a 

minimum of 119.40 mg/L) as well as a trend toward normalization of 

Kappa/Lambda ratio (from 187 to a minimum of 3.16) and of plasma cell 

bone marrow infiltration (from 20 to 5%). 
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Introduction 

Multiple myeloma is a neoplasia of plasma cells 

present in roughly 3-4% of the population over the age 

of 50 years and characterized by a cytogenetically 

heterogeneous plasma cell population. Multiple 

myeloma is considered an incurable hematologic 

neoplasia often requiring multiple sequential 

therapeutic regimens that have to be constantly tailored 

to the changing patient's conditions (Rajkumar et al., 

2016). The standard of care for patients over 65 years 

and/or patients with serious concurrent chronic diseases 

is represented by chemotherapy with prednisone and 

melphalan or, more recently, with proteasome 

inhibitors (Hungria et al., 2019). An obstacle to 

chemotherapy of multiple myeloma is represented by 

renal insufficiency, a condition that is common in these 

patients and can often limit the choice of therapy 

(Mikhael et al., 2018). 

Here we describe the case of a 71-year-old woman 

with multiple myeloma associated with severe chronic 

renal insufficiency who, since October 2018, assumed a 

novel, extremely biodiverse, probiotic and a 

supplement based on microbial chondroitin sulfate, 

vitamin D3 and ultrapure phosphatidylcholine; such a 

nutritional regimen was associated with a dramatic 

decrease of serum free Kappa light chains as well as a 

trend toward normalization of Kappa/Lambda ratio and 

of plasma cell bone marrow infiltration. 

Case Presentation 

The patient, a woman born in 1948, had been 

diagnosed with monoclonal gammopathy in 2010; in 

2012 she developed acute renal insufficiency treated with 

dialysis and plasmapheresis. This event was followed by 

deep venous thrombosis with occlusion of the iliac-

femoralis and femoralis-popliteal axes and systemic 

hypertension. Chronic renal insufficiency with frequent 

episodes of acute relapses resulted in extensive 

glomerular-tubular damage as evidenced by urinary 

protein electrophoresis; a renal biopsy documented 

advanced glomerulosclerosis with severe interstitial 

damage. In October 2018, the patient was admitted at the 

Oncohematological Department of the San Matteo 

hospital of Pavia, Italy; the document released by the 
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hospital on October 29, 2018, reports that bone marrow 

biopsy of the posterior iliac crest confirmed a diagnosis 

of multiple myeloma with monotypical plasma cell bone 

marrow infiltration accounting for 20% of total cells. 

Study of serum free light chains showed significant 

alteration of the Kappa/Lambda ratio (free Kappa: 2,190 

mg/L. Free Lambda: 11.7 mg/L. Ratio Kappa/Lambda: 

187) that was consistent with the severity of the 

oncohematological disease according to the updated 

criteria for the diagnosis of multiple myeloma (Rajkumar 

et al., 2014). Following hospitalization in October 2018, 

the patient opted for a complementary approach to her 

condition consisting in consumption of 50 mL, twice a 

day, of an extremely biodiverse probiotic drink obtained 

by fermentation of bovine milk and colostrum; in 

addition, the Medical Doctor supervising the patient, in 

October 2018 begun administering 0.2 mL per week of a 

novel immune-modulating supplement based on 

microbial chondroitin sulfate, vitamin D3 and ultrapure 

phosphatidylcholine (Ruggiero, 2018). A laboratory 

exam performed three months later (January 10, 2019) 

demonstrated a 95% decrease of serum free Kappa light 

chains that went from 2,190 mg/L (October 2018) to 

119.40 mg/L. Also the ratio Kappa/Lambda showed a 

trend toward normalization decreasing from 187 

(October 2018) to 11.10 (January 2019). Consistent 

with the significant improvement of the 

oncohematological picture, also the renal function 

improved, albeit to a lesser extent. Creatinine decreased 

from 1.76 mg/dL (October 2018) to 1.61 mg/dL 

(January 2019); glomerular filtrate increased from 28 

mL/min (October 2018) to 34 mL/min (January 2019). 

Two months later (March 1, 2019) the patient was 

admitted to the Hospital of Eboli, Italy, for a trauma to 

her left leg due to an accidental fall at home; the 

laboratory exams performed on that occasion 

demonstrated further improvement of the 

oncohematological condition with the ratio 

Kappa/Lambda decreased to 3.5 that is very close to the 

upper limit of normal values (2.93). A further laboratory 

exam performed about two months later (May 24, 2019) at 

the University Hospital San Giovanni di Dio e Ruggi 

d'Aragona, Salerno, Italy, confirmed the continuing 

descending trend of the Kappa/Lambda ratio that was 

3.16. Consistent with these results, a bone marrow 

aspiration at the sternum performed on April 26, 2019 at 

the San Giuseppe Moscati Hospital, Avellino, Italy, 

evidenced plasma cell infiltration of 5% that is a very 

significant reduction in comparison to the results observed 

before implementing the nutritional approach described 

above; thus, plasma cell bone marrow infiltration was 

20% in October 2018. The report from the San Giuseppe 

Moscati Hospital was consistent with a quasi-normal 

condition as it read: "Bone marrow aspiration. Slightly 

reduced bone density. Specimen very rich in cells and 

tiny lumps. Parenchymal erythroblasts and 

granulocytes are normal and in normal stage of 

maturation. Number of lymphocytes is normal. Very 

slight (in Italian, lievissimo) increase of plasma cells 

that are present in a percentage of about 5%; some 

plasma cell is binucleate. Megakaryocytes are 

numerous and most of them in active terminal 

thrombopoiesis." (literal translation from Italian). 

Discussion 

A number of preclinical and clinical trials highlights 

the importance of the microbiota in cancer and there is 

general consensus that modulation of the microbiota 

plays a fundamental role in determining the response of 

cancer to therapies (Gopalakrishnan et al., 2018). The 

observation described in this case supports the 

hypothesis that a combination of a microbiota-based 

approach with immune-modulating strategies may 

prove effective in oncohematological diseases. It is 

worth noticing that the milk and colostrum fermented 

drink assumed by the patient here described represents 

a novel form of probiotic because of its extreme 

biodiversity; ingredients, microbial composition and 

nutritional characteristics of this drink are described in 

Table 1. A microbiome assay performed with a chip 

covered in DNA sequences that are specific to target 

organisms and is able to detect a total of approximately 

12,000 species (Thissen et al., 2019), revealed the 

presence of hundreds of different microorganisms, thus 

showing an extremely high degree of biodiversity that 

included plasmids and phages with the latter being 

heralded as the tools for the future of immunotherapy 

(Rehman et al., 2019). It is known that phages are 

endowed with anticancer activity and it was demonstrated 

that they inhibit the growth of experimental melanoma 

and lung cancer and also inhibit the formation of lung 

metastases (Dabrowska et al., 2004). In addition, phages 

are responsible for activation of tumoricidal, 

classically activated, M1 macrophages and it was 

demonstrated that, following cancer treatment with 

phages, the M2-polarized tumor microenvironment 

switched toward an M1-polarized milieu (Eriksson et al., 

2009). At the molecular level, an example highlighting the 

role of the phages is represented by the presence of 

Lactococcus lactis phage ul36 (Siphoviridae) in the 

probiotic drink assumed by the patient. As 

demonstrated since 2008, this microorganism encodes 

a single-strand annealing protein (Sak) that is 

homologous to the human recombination protein 

RAD52, a protein that plays crucial roles in DNA 

repair and genome stability (Ploquin et al., 2008).  
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Table 1: Characteristics of the probiotic 

Description of the product Product based on bovine colostrum and live probiotics for home preparation of fermented milk. 

Ingredients, colostrum Freeze-dried, pasteurized bovine colostrum. 5 grams per liter of final product. 
Ingredients, microbial blends Blend of lyophilized kefir grains containing live cultures (including Streptococcus thermophilus and Lactobacillus 

delbrueckii, subspecie bulgaricus) and yeasts. 
 Blend of Bifidobacteria: Bifidobacterium infantis (25%); Bifidobacterium bifidum (25%); Bifidobacterium lactis 

(25%); Bifidobacterium longum (25%). 
 Blend of lyophilized micro-encapsulated live cultures; Bifidobacterium infantis (12.5%); Bifidobacterium bifidum 

(12.5%); Bifidobacterium lactis (12.5%); Lactobacillus salivarius (12.5%); Lactobacillus acidophilus (12.5%); 
 Lactobacillus casei, subspecie paracasei (12.5%); Lactobacillus rhamnosus (12.5%); Lactococcus lactis, subspecie 
 cremoris (12.5%). Coating agents for this blend (micro-encapsulation); mono- and diglycerides of fatty acids. 
Nutritional information Calories: 4 Kcal. Proteins: 0.28 grams. Fats: 0.28 grams. Carbohydrates: 0.22 grams. These values refer to the 
 ingredients listed above in the measure required to prepare 1 liter of final product. 

The ingredients listed above are used by the final utilizer to ferment bovine milk at room temperature for 24 h and prepare a probiotic drink. The 
microbiome assay described in the text refers to the product of fermentation and not to the individual ingredients listed above. The microbiome assay 
was performed by an independent laboratory on the fermented probiotic drink that was lyophilized prior to the assay. We hypothesize that the 
extreme biodiversity mentioned in the text is due to the process of fermentation as well as to the complex microflora of the kefir grains. 

From an evolutionary perspective, however, it is the 

human RAD52 protein that has evolved from the 

phage Sak protein, thus further emphasizing the role 

of phage-associated genetic information in maintaining 

DNA stability and, in a broader sense, human health.  

It is tempting to speculate that the wide-range of 

effects on the immune system deriving from the extreme 

biodiversity of the probiotic drink assumed by the patient 

was synergistic with the effects of the supplement based 

on microbial chondroitin sulfate, vitamin D3 and 

ultrapure phosphatidylcholine as they are described in 

two recent papers (Ruggiero, 2018; Ruggiero and Pacini, 

2018). Such a synergism may well be at work at the 

molecular level, for example by integrating different 

mechanisms responsible for DNA repair that counteract 

DNA instability, a common trait of cancer and other 

conditions. On one hand, the Sak/RAD52 pathway of the 

probiotic targets single-stranded DNAs preferentially 

over double-stranded DNAs and promotes the 

renaturation of long complementary single-stranded 

DNAs (Ploquin et al., 2008); on the other hand, the 

vitamin D3 of the supplement promotes expression of the 

DNA repair genes RAD50 and ATM (Ataxia 

Telangiectasia Mutated), that play a key role in 

mediating the signaling responses to double-strand DNA 

breaks (Ting et al., 2012). The convergence of these 

pathways maximizes the ability of cells to restore single- 

and double-strand DNA breaks thus efficiently 

counteracting a variety of DNA damages that are 

considered responsible for cancer onset and progression. 

It is also worth emphasizing the synergism between the 

phages in the probiotic and the phosphatidylcholine in 

the supplement in promoting and stabilizing a strong M1 

phenotype in macrophage polarization (Qin et al., 2014). 

Since this clinical case report is an open-label, non-

controlled, retrospective analysis, caution must be 

exercised when ascribing cause and effect to any 

treatment outcome. In addition, as of June 2019, the 

patient is assuming the following drugs in the context of 

chronic renal disease management; prednisone, 5 mg/die; 

omeprazole, 20 mg/die; folic acid, 5 mg/die; febuxostat, 

80 mg/die; telmisartan, 20 mg when needed; warfarin 5 

mg administered  according to the patient's INR. The 

patient did not report side effects associated with the 

nutritional approaches described above assumed in 

conjunction with her current therapy. Although 

prednisone may have contributed to the observed results 

as it is used in the therapy of multiple myeloma, it is 

worth noticing that the patient had been assuming this 

drug alongside others for a long time. In addition, the 

dose for the management of multiple myeloma is ten 

times higher than that assumed by the patient 

(Berenson et al., 2002). Despite these limitations, it 

appears that the association between the probiotic and 

the supplement and the improvements demonstrated by 

objective laboratory data was robust. It is well accepted 

that case reports are constituents of evidence-based 

medicine and informed practice (Juyal et al., 2013) and 

we are convinced that this novel and unusual clinical 

observation may lead to subsequent research advances in 

the field of complementary immunotherapy of cancer. 
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