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Correlation Between β2-Microglobulin, Grobulin Levels & The Number of 
Plasmatic Cells in Patients with Multiple Myeloma
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ABSTRACT
Introduction: Multiple myeloma is multifocal neoplasia of plasmatic cells that affects the bone marrow. It is 
associated with the production of a urinary or serum protein. It represents approximately 1 percent of cancer 
cases worldwide and between 10 to 15 percent of all cases of hematological malignancy. Furthermore, it has been 
proposed that the β2-microglobulin levels are correlated with other factors that can predict multiple myelomas 
such as the number of plasmatic cells and the creatine levels.

Goals: To determine the correlation between β2-microglobulin, globulin levels, and the number of plasmatic cells 
in patients with multiple myeloma.

Methods and techniques: We conducted an observational, retrospective, transversal, and analytical study in the 
Hospital of the Mexican Institute of Social Security at the Veracruz Port. Our population analyzed comprehended 
45 patients between the ages 30 and 80 with a confirmed diagnosis of multiple myeloma. We measured the β2-
microglobulin levels and globulin levels, and the number of plasmatic cells during the diagnosis of patients. 
Furthermore, we conducted a statistical analysis using a Pearson correlation.

Results: The average age was 61 years with a margin of error of 11.48 years. The myeloma of IgG type was the 
one of major prevalence and represent 82.2 percent. It was followed by the IgA type and the IgM type, which 
represented 15.5 and 2.2 percent respectively. The Pearson correlation coefficient (Pearson's r) between the β2-
microglobulin levels and globulin levels was 0.92. The Pearson's r between the number of plasmatic cells and β2-
microglobulin, excluding patients with high serum creatine levels (i.e. larger than 1.2 mg/dl), was 0.371.

Conclusions: The predominant type of myeloma in the analyzed population was the IgG type. Furthermore, this 
myeloma affected mainly men in our study. The average age was 61 years with a margin of error of 11.48 years 
when compared to other populations in our study.
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Introduction
Multiple myeloma is a malignant disease that consists in the spread 
of clonal plasma cells in the bone marrow. This proliferation 

is typically accompanied by the secretion of monoclonal 
immunoglobulins, which are detectable in urine or serum [1,2]. 
Multiple myeloma represents about 1 percent of all cases of cancer 
in the world and between 10 to 15 percent of haematological 
malignancies. It is second only to lymphoma as the most common 
haematological malignancy, and it is the 10th leading cause of death 
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from cancer (3.8 deaths per 100,000 population). Controlling for 
age, 6.9 in 100,000 men and 4.5 in 100,000 women suffer from 
this disease. Furthermore, environmental aspects may interact 
with genetic factors to increase the risk of multiple myeloma. On 
average, men tend to develop this disease at 71 while women at 
74 [3].

The risk of suffering from multiple myeloma increases with the 
age. It is rare for people under 45 to develop this disease (they 
only represent 2% of the cases). The survival rate after 5 years 
of suffering the disease was 45 percent between 2009 and 2010. 
The etiology of this disease remains unknown. Factors that can 
increase the risk of developing multiple myeloma include ionizing 
radiation, pesticides, benzol, obesity, and chronic infection [4-6].

Beggars and Bearn isolated for the first time the serum beta 2 
microglobulin (β2-m) from the urine of the patients suffering from 
proximal renal tubular disorders. The generation and secretion of 
β2-m are constant and low among healthy individuals. Due to its 
small size, β2-m is filtered by the glomerular membrane, but it is 
later reabsorbed by proximal tubule cells [7-9].

In Mexico, the statistical and epidemiological information is 
limited. According to the Mexican guide of multiple myeloma, 
this disease represents between 4.2 and 7.7 percent of all cases 
of onco-hematological diseases. This number, however, only 
corresponds to the cases of one health facility. The analysis was 
conducted over 20 years on patients diagnoses with MM in the 
center of hematology and internal medicine of Puebla. Between 
1983 and 2003, 66 patients were diagnosed with MM. Over this 
period, a total of 9,120 patients were observed, including 855 
people with hematologic malignancy. MM represented 7.7 percent 
of all the cases of hematological malignancy [10-13].

A monoclonal protein (M) in the urine is a symptom of MM. 
However, this sign is only visible in 82 percent of the patients; 
serum protein electrophoresis procedure is necessary. For 
patients suspected of having MM, the recommended screening 
methods are a rearranging of serum protein electrophoresis, serum 
immunofixation, serum-free light chain (FLC) testing, and a 24- 
hour serum protein electrophoresis with immunofixation. The type 
of M protein is IgG in 50 percent of the cases, IgA in 20 percent, 
IgD in 2 percent, and IgM in 0.5 percent [14,15].

The main purpose of this analysis is to determine the correlation 
between the serum beta 2 microglobulin (β2-m), globulins, and 
the quantity of plasmatic cells in patients with multiple myeloma.

Methods and Techniques
This study was observational, retrospective, transversal, and 
analytical. It was conducted in the Hospital of the Mexican 
Institute of Social Security in the Veracruz Port. It includes 45 
patients 30 to years old with a confirmed diagnosis of multiple 
myeloma. Our study measured the values of β2-microglobulin, 
globulin, and the number of plasmatic cells. While conducting the 
diagnosis IgG, IgE, and IgM, we obtained the numbers reported in 

the study of 24-hour serum protein electrophoresis procedure with 
immunofixation, total protein measurement, and bone marrow 
aspiration respectively.

Statistical analysis: the results of the analysis of our hypothesis 
were calculated using the statistical package Minitab. We 
employed a multiple linear regression and Person correlation. 
Correlation between plasmatic cells and β2-microglobulin. 
Correlation between plasmatic cells and globulins. Correlation 
between β2-microglobulin and globulins.

Results
By sex, there are 25 male cases and 20 female cases, which 
represents 55.5 and 45.5 percent respectively of all the cases. 
The early average age was 61 with an 11.48 margin of error. 
The maximum age was 82 years and the minimum 31. The most 
prevalent type of myeloma was the IgG with 37 cases. It was 
followed by the IgA type with 7 cases, and the IgM type with 
1 case. These types of myeloma represented 82.2, 15.5, and 2.2 
percent respectively. The value of serum creatine was included as 
a variable of interest because its high concentration significantly 
increased the concentration of β2-microglobulin. Of the total 
number of patients, 44.4 percent showed alterations in the levels of 
serum creatine and creatine with values higher than 1.2 and less than 
1.2 milligrams (mg) per deciliter (dL) respectively (Table 1).

We observed a high correlation between the analyzed variables due 
to the higher concentrations of β2-microglobulin among patients 
with values of serum creatin higher than 1.2 mg/dc. Therefore, 
we conducted a second analysis excluding those patients with a 
higher concentration of serum creatin (n=25) and we obtained 
a similar correlation between the analyzed variables. A Pearson 
correlation coefficient of 0.92, which is statistically significant at 
the 1 percent suggests a positive correlation between the levels 
of β2-microglobulin and the levels of globulin (Tables 2 and 3) 
(Figures 1 and 2).

Table 1: Characteristics of patients with Multiple Myeloma.
Frequency (n = 45) Percentage

Sex
Masculine
Feminine

25
20

55.56%
44.44%

Types of Myeloma
IgA 7 15.56%
IgG 37 82.22%
IgM 1 2.22%
Serum Creatinine
with alterations
>1.2 mg/dl. 20 44.44%

without alterations
<1.2 mg/dl. 25 55.56%

Table 2: Plasma cells and β-2 microglobulin correlation in patients with 
Multiple Myeloma.

Variables β-2 microglobulin 
(n=45)

β-2 microglobulin Serum creatinine>1.2mg/
dl (n=25)

Plasma cells r = 0.093 (p = 0.544) r = 0.317 (p = 0.123)
Pearson correlation *p < 0.05
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Table 3: Plasma cells and β-2 microglobulin correlation with globulins in 
patients with Multiple Myeloma.

Variables Globulins (n=45) Globulins Serum creatinine>1.2mg/dl 
(n=25)

Plasma cells r = 0.022 (p = 0.887) r = 0.388 (p = 0.05)
β-2 
microglobulin r = 0.92 (p = 0.0001)* r = 0.91 (p = 0.0001)*

Pearson Correlation *p<0.05

Figure 1: β-2 microglobulin (mg / L) and globulin (g / dl) correlation in 
Multiple Myeloma with Serum creatinine <1.2mg / dl.

Figure 2: β-2 microglobulin (mg / L) and globulin (g / dl) correlation in 
Multiple Myeloma with Serum creatinine> 1.2mg / dl.

Discussion
Regarding the analyzed epidemiological variables, our results 
indicates that the myeloma of major prevalence was the IgG type, 
which concurs with the results of Rajkumar [15]. The average age 
at diagnosis was 61 with a margin error of 11.48 years, which is 
a similar value to the one suggested by Gerecke, 72 years [16]. 
In accordance to the results of the work of Konrad C.N et al., we 
found that this disease is more prevalent among men; 55.5 percent 
of the cases were male [17].

While the β2-microglobulin is a widely studied factor that can 
predict multiple myeloma, existing research has not analyzed 

its possible interaction with other factors that can also cause the 
tumor load. Among these factors, we can mention the number of 
plasmatic cells in the marrow bone and the levels of globulin, which 
exhibit a direct correlation with the immunoglobulins secreted by 
the plasmatic cell, prevalent in myeloma. Thus, we rely on the 
Pearson correlation to analyze the interaction and the degree of 
correlation in our variables of interest: number of plasmatic cells, 
β2-microglobulin, and globulin levels.

An intersting finding that deserves to be mentioned is that 
we observed that the levels of β2-microglobulin increased 
disproportionately among the patients suffering kidney failure, i.e. 
patients who initially had levels of serum creatine higher than 1.2 
mg/dl [18].

On the other hand, the correlation between the levels of β2-
microglobulin and the number of plasmatic cells was very low 
and statistically insignificant. This finding concurs with the results 
of Greip et al. [19] In their study, the number of plasmatic cells 
varied independently to microglobulin levels. However, a small 
number of plasmatic cells predicted a greater chance of survival 
among patients with myeloma even though there was no direct 
correlation between the levels of β2- microglobulin and the 
plasmatic cells [20].

Among the analyzed variables, only β2-microglobulin levels and 
globulin levels exhibited a positive correlation, large in magnitude 
(Pearson = 0.92) and statistically significant at the 1 percent. 
This finding differs from the results from the work of Bataile 
that suggests that the correlation between the β2-microglobulin 
levels and the levels of the M components of IgA or IgA was 
not significant. In Bataille's study, approximately 12 percent of 
the analyzed patients with myeloma IgG or IgA showed normal 
or subnormal β2-microglobulin levels. Based on the results of 
our study, however, we can argue that both the individual and 
combined levels of IgG and IgA are good predictors of myeloma.

High globulin levels, for instance, suggest the existence of 
monoclonal gammopathy, as the results of the work of Bora K. et 
al. suggest. This study concludes that 76 percent of the patients with 
monoclonal gammopathy also suffered from multiple myeloma; 
they exhibited initial serum globulin levels greater than 4 mg/dl.

Conclusion
The results obtained in our study suggest that the type of 
predominant myeloma in the analyzed population was the IgG 
type. Men were more affected than women by this malignant 
disease. The early average age was 61 years, with a margin of error 
of 11.48 years when compared to other populations in our study.

We found a positive correlation between the β2-microglobulin 
levels and globulin levels, large in magnitude. This finding allowed 
us to establish a functional model for a hematologist in charge of 
the initial diagnosis of patients with multiple myeloma.
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The current study allowed us to analyze biochemical factors 
correlated with multiple myeloma and determine a statistical 
significance to establish a prognosis of survival in patients 
suffering from this malignant disease.
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