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KEYWORDS ABSTRACT

M component Multiple myeloma is the third most common type of blood cancer, after leukemia and non-
Monoclonal proliferation Hodgkin's lymphoma. It represents a complex medical challenge, and early diagnosis and
Multiple myeloma appropriate treatment can improve the patient's prognosis and quality of life. The diagnosis
Plasma cells of multiple myeloma is made with the help of serum protein electrophoresis, which shows

the excess of a certain type of antibodies that is highlighted by a peak, called "monoclonal
peak”. The proteinogram changes in multiple myeloma are strongly expressed and
characteristic, having diagnostic value, and, for greater certainty of the diagnosis, blood tests
will be corroborated with bone radiography, computed tomography and marrow biopsy.

INTRODUCTION

Multiple myeloma is a rare form of cancer, with a low incidence before the age of 40, the average age at which the
disease is diagnosed is 67 years. Multiple myeloma (plasmocytoma) or Kahler's disease, is a type of cancer specific
to the bone marrow, characterized by the malignant degeneration of plasma cells. Plasmocytes are the most important
component of the immune system, they help in the fight against infections by generating antibodies.

Monoclonal proliferation, in the condition of multiple myeloma, leads to the overproduction of specific antibodies (one
of the types of monoclonal immunoglobulin) or of a segment of the structure of these antibodies (eg: their light chains).
Multiple myeloma is characterized by the following basic conditions: the production of homogeneous paraproteins
(which are called the M component, which has a monospecific character), bone marrow failure syndrome and
destructive bone alteration. The most recent studies have not clearly identified the cause that would underlie the
appearance of multiple myeloma, but it is assumed that there are certain factors that trigger the disease, among
which we list: male sex, adults over 65 years old, obesity, exposure to insecticides, contact with organic solvents,
woodworking, exposure to radiation, alcohol consumption, African-American race, contact with chemicals used in
rubber manufacturing, firefighting, family member suffering from this condition, some inflammatory conditions such as
rheumatoid arthritis or diabetes, personal history of monoclonal gammopathy of undetermined significance (MGUS).
The latest research would explain, however, the onset of this disease due to the presence of abnormalities in the genetic
code of plasma cells at the level of chromosome 14. The symptoms of multiple myeloma vary from person to person.
The first warning sign is bone pain, but multiple myeloma can present a variety of symptoms such as: anemia that causes
a feeling of constant weakness, permanent fatigue, vomiting, dehydration, loss of appetite, dizziness and confusion,
unexplained weight loss, numbness, nausea, fever and spontaneous bleeding. Bones and kidneys are negatively affected
by the presence of this disease, ultimately leading to complications such as kidney problems and fractures.

The blood analyses, which contribute to the classic diagnosis given by the laboratory, are: calcium, ionogram, VSH,
urea, serum creatinine, hemogram, peripheral blood smear, LDH, serum protein electrophoresis, electrophoresis with
immunofixation of urinary proteins. All these blood analyses, to which we add the imaging ones (MRI, CT) and those
that investigate and evaluate the structure and function of the hematogenous marrow (osteo-medullary biopsy,
cytogenetic examination, medullary puncture), will ultimately contribute to the clear diagnosis of the disease.
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The present study aims to evaluate the protein fractions in patients who had monoclonal diproteinemia in order to
confirm or deny the diagnosis of myeloma.

MATERIALS AND METHODS

The biological material used for serum protein electrophoresis is venous blood (hemolyzed samples are not tested),
which is collected in a vacutainer without anticoagulant with/without separating gel.

The vacutainers were centrifuged after expressing the clot at 3500-4000 rpm for 15 minutes. If not used
immediately, the serum can be stored for a period of time (4 days at 20-25°C, 2 weeks at 2 — 8°C and one month
at temperatures < - 20°C).

Old primary samples will be avoided because the proteins may undergo enzymatic degradation or those containing
plasma (fibrinogen gives a false monoclonal band, increasing the percentage value of the area).

The dosage of total serum proteins was carried out by the spectophotometric method, and the separation of the
protein fractions was carried out on the automatic analyzer, EASY INTERLAB G26.

RESULTS AND DISCUSSION

The present study is a retrospective one and aims to identify the variation of serum proteins in multiple myeloma
on a group of 75 patients between the ages of 31 and 90, hospitalized in the departments of internal medicine and
gastroenterology, between 2019 and 2022.

Of the 75 patients taken into the study, 29 patients are female, representing 39% and 46 male patients, representing
61%, of the total number of patients, the gender ratio being F/B = 0.63 (Figure 1)
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Figure 1. Gender distribution of investigated patients
From the gender distribution of the investigated patients, it can be seen that the number of male patients

investigated was higher than the number of female patients.
The investigated female patients were divided into the following age groups (Figure 2):
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Figure 2. Distribution by age groups of female patients

From the analysis of Figure 2, it can be seen that the largest number of cases for female patients was in the age
group 61-70 years, followed by the age groups 51-60 years, respectively 71-80 years.
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The breakdown by age group of male patients was as follows:
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Figure 3. Distribution by age groups of male patients

Analyzing Figure 3, it can be seen that in male patients, the largest number of cases was also registered in the 61-
70 age group. During the serum protein electrophoresis, the following results were obtained:
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Figure 4. Comparative representation of the percentage value of the albumin fraction in the investigated patients

From the comparative analysis (Figure 4) of the average values of albumin, the following aspects can be seen: in
the age groups 31 —40 and 51 — 60, male patients show a more pronounced decrease in albumin, and in the groups
41 — 50 and 81 - 90, the decrease in albumin values is more pronounced in female patients, the decrease remains
in the range of 27.4 - 30.63%.

Electrophoresis of total proteins is definitely the starting point in the biochemical investigation of any pathological
area and can provide global information on the biochemical status of the respective patient, highlighting the
affected segments, other than the incriminated ones.

In our study, in patients with a presumptive diagnosis of multiple myeloma, serum albumin values were outside
the reference range (54 — 66%) and varied in female patients between 21.7% and 39.4%, and for male patients
they varied between 10.2% and 41.8%.

According to specialized literature, hypoalbuminemia occurs as a result of an imbalance between the processes of
synthesis and destruction or loss of albumins. As albumin binds approximately 40% of circulating calcium, a
substantial decrease in albumin will cause, in turn, a decrease in calcium in the body (patients diagnosed with
multiple myeloma will also complain of bone pain).

If for female patients values of alphal globulins (Figure 5) outside the reference range were recorded in the groups
81-90 years, 51-60 years, for male patients the recorded values fell within the range reference. Acute inflammatory
diseases and chronic liver diseases are manifested when alphal globulins do not fall within the reference range, a
fact highlighted by the values obtained in patients of both sexes.
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Figure 5. Comparative representation of the percentage value of the alphal globulin fraction
in the investigated patients
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Figure 6. Comparative representation of the percentage value of the alpha2 globulin fraction
in the investigated patients

In the age groups between 31 - 40 years and 81 - 90 years, we observe that female patients have a higher average
value for alpha2 globulins than male patients, and in the age groups 41 - 50 and 71 - 80, the values are much higher
lower, compared to male patients (6.32% and 8.24%).

Clinical studies have highlighted the fact that patients with a deficiency of alpha 2 globulins can develop severe
liver failure, acute pancreatitis, sepsis, and those with elevated values have nephrotic syndrome.
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Figure 7. Comparative representation of the percentage value of beta globulins in the investigated patients

From the analysis of Figure 7, it is observed that the values of this parameter were low in both female and male
patients for the groups: 41-50 years, respectively 51-60 years, while for the groups: 71-80 years and 81-90 years,
female patients have the highest average value of beta globulins.

According to specialized literature, female and male patients over 70 years of age are the most likely to be
diagnosed with multiple myeloma, the monoclonal component being on the beta fraction. The values for beta
globulins varied between 3.1% and 51.3%, and in male patients the values of this parameter varied between 3.2%
and 42.4%. For subjects studied with very high beta globulin values (42.4%, 51.3%, 66%) outside the reference
range (8.7 — 14.4), the M component appears at the level of this fraction on the electrophorogram .
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Figure 8. Comparative representation of the percentage value of gamma globulins in the investigated patients
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The values of gamma globulins, for female and male patients, are close for patients aged between 31-40 years, 41-
50 years and 61-70 years, the values varying between 54.1 and 54.55% for female patients and 48.1 and 60% for
male patients. For the age groups 51 — 60 years, 71 — 80 years and 81 — 90 years, it is observed that the value of
globulins for female patients varies between 26.25 — 52.63% compared to male patients whose values are between
10 — 50.12% (fig. 8). The lowest value of gamma globulins was recorded in a 75-year-old female patient (2.3%)
in whom the value of beta globulins is high (64.5%), and for male patients, the lowest value was recorded at a 65-
year-old subject (1.45%) in whom the value of beta globulins registered a value of 54.9%.
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Figure 9. Comparative representation of the albumin/globulin ratio in the investigated patients

From Figure 9 it is observed that, regardless of age, the albumin/globulin ratio is subunit both in female and male
patients. In female patients, the ratio varies between 0.42 - 0.49 and in male patients it varies between 0.30 - 0.61.
The reference interval of the albumin/globulin ratio for a healthy patient is 1.2 - 1.5, therefore, all patients have
values below the minimum limit of the interval, which denotes a pathological condition found in cirrhosis,
nephrotic syndromes, autoimmune diseases and in multiple myeloma, according to the specialized literature.
Albumins recorded a very low value, while gamma globulins have a much higher value compared to the upper
limit of the reference range. The specialized literature specifies that a low value of albumins and a very high one
of globulins can be found in nutritional disorders, kidney diseases, hyperthyroidism, heart failure, diabetes,
Hodgkin's disease, in the chronic evolution of some autoimmune diseases, leukemias, lymphomas, multiple myeloma.
The albumin and globulin values were outside the reference range for all patients included in the study. The
albumin/globulin ratio showed low values for all subjects studied, values that varied between 0.11 and 0.89.
Dysproteinemia in multiple myeloma achieves different aspects depending on etiology and evolutionary stage.
The proteinogram changes in multiple myeloma are strongly expressed and characteristic with diagnostic value,
but for greater certainty of the diagnosis, blood tests will be corroborated with bone x-ray, computed tomography
and marrow biopsy.

CONCLUSION

Multiple myeloma represents a complex medical challenge, and early diagnosis and appropriate treatment can
improve the patient's prognosis and quality of life.

The diagnosis of multiple myeloma is made with the help of serum protein electrophoresis, highlighting the excess
of a certain type of antibodies that will be highlighted by a peak called "monoclonal peak".

Both for female patients and for male patients, the weight of age regarding the susceptibility of the incidence of
the disease is relatively the same, age over 65 years.

The value for: alphal, alpha2 and beta globulins represents a sensitive indicator regarding the prognosis and the
evolution of the disease.

The value of gamma globulins, for most of the patients, with the presumptive diagnosis of multiple myeloma were
increased above the upper limit of the reference interval.

Multiple myeloma can manifest itself through the excessive production of antibodies in the kidney, eventually
leading to renal failure.

Dysproteinemia in multiple myeloma achieves different aspects depending on etiology and evolutionary stage.The
proteinogram changes in multiple myeloma are strongly expressed and characteristic, having diagnostic value.

It is essential to pay attention to the symptoms and seek specialized medical assistance in a timely manner for the
effective management of this condition.
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