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Abstract

Introduction: Monoclonal gammopathies are a group of disorders associated with monoclonal proliferation of plasma cells
that produces a monoclonal protein. To describe the epidemiological and immunochemical characteristics of monoclonal gam-
mopathies diagnosed during a nineteen-year period in a Moroccan teaching hospital was the main objective of this study.
Methods: This study was performed from January 2000 to August 2019. It was a retrospective study that included of 545
Moroccan patients with monoclonal gammopathy. Results: The patients who participated in the study, 374 (68.6%) were male
and 171(31.4%) were female, with a mean +SD age of 62.244+13.14 years. The most frequent reasons for admission were bone
pain (41,60%), renal failure (19.08%), alteration of the general condition (12.21%) and anemia (10.69). Plasma cell proliferative
disorders in our study were as follow, multiple myeloma (MM) (45.65%), Monoclonal gammopathies of undetermined significan-
ce (MGUS) (39.05%), Waldenstrom’s macroglobulinemia(5.58%), Lymphoma (2.27%+1.2%), Chronic Lymphocytic Leukemia
(2.48%), Plasma cell leukemia (1.86%), Plasmacytoma (0.62%), POEMS syndrome (0.41%), and Amyloidosis (0.84%). The
most frequent isotypes in MM were the IgGx (62) 36.5%, IgGX(52)30.6%, IgA%(27)15.9% and the IgAX (19)11.2%. It is also
worthy of note, that Free light chain MM represents 20% of all cases of MM. Conclusions: This is the largest Moroccan cohort,
it included 545 patients. The results of this study point to the need for an early diagnosis of monoclonal gammopathies in the

Moroccan population
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ABSTRACT

Introduction: Monoclonal gammopathies are a group of disorders associated with monoclonal proliferation
of plasma cells that produces a monoclonal protein. To describe the epidemiological and immunochemical
characteristics of monoclonal gammopathies diagnosed during a nineteen-year period in a Moroccan teaching
hospital was the main objective of this study.

Methods : This study was performed from January 2000 to August 2019. It was a retrospective study that
included of 545 Moroccan patients with monoclonal gammopathy.

Results: The patients who participated in the study, 374 (68.6%) were male and 171(31.4%) were fe-
male, with a mean £SD age of 62.24+13.14 years. The most frequent reasons for admission were bone pain
(41,60%), renal failure (19.08%), alteration of the general condition (12.21%) and anemia (10.69). Plas-
ma cell proliferative disorders in our study were as follow, multiple myeloma (MM) (45.65%), Monoclonal
gammopathies of undetermined significance (MGUS) (39.05%), Waldenstrom’s macroglobulinemia(5.58%),
Lymphoma (2.27%+1.2%), Chronic Lymphocytic Leukemia (2.48%), Plasma cell leukemia (1.86%), Plasma-
cytoma (0.62%), POEMS syndrome (0.41%), and Amyloidosis (0.84%). The most frequent isotypes in MM
were the IgGx (62) 36.5%, IgG\(52)30.6%, IgAx(27)15.9% and the IgA) (19)11.2%. It is also worthy of note,
that Free light chain MM represents 20% of all cases of MM.

Conclusions: This is the largest Moroccan cohort, it included 545 patients. The results of this study point
to the need for an early diagnosis of monoclonal gammopathies in the Moroccan population
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INTRODUCTION



Monoclonal gammopathies (MG) represent a group of pathologies characterized by the clonal proliferation
of plasma cells that produce a paraprotein or monoclonal protein (M-protein). The generalization of the
screening of the MG by serum protein electrophoresis, which represents a heterogeneous group of diseases, and
especially the evolution of imaging and radiology techniques, have made possible to diagnose MG frequently
and at early stages. The most important risk factors are age, gender and black race. Several studies have
reported a mean age of patients at the time of diagnosis of monoclonal gammopathy of 68 years, most patients
(99%) were over 40 years old at the time of diagnosis?. Regarding gender, monoclonal gammopathies affect
men more than women. In a retrospective study, the age-adjusted incidence of monoclonal gammopathies
was 10.3 and 8.6 per 100,000 in men and women, respectively 3 . Finally, for the black race, in a study found
that the prevalence of monoclonal gammopathies of undetermined significance (MGUS) in men from Ghana
(5.84% (95% CI, 4.27-7.40)) was significantly higher than the prevalence in white men from Olmsted in the
USA (2.97%, (95% CI, 2.59-3.34))%5 .

Monoclonal gammopathy of undetermined signification (MGUS), is defined by the production of monoclonal
protein without any systemic effect. It represents the early stage of the multiple myeloma (malignant stage).
MGUS accounts for 3% of MG in patients over 50 years of age® . In general, MGUS will progress to
hematologic malignancies including multiple myeloma or MM, which progresses at a rate of 1% per year 7 .

MM represents 10% of hematologic malignancies in general, the median age at diagnosis is estimated to be 70
years, and it affects more men (7 per 100,000) than women (4.5 per 100,000), blacks more than whites, thus,
the highest prevalence rate is observed in African Americans, particularly in those aged 80-84 years and older
6 . Furthermore, the most frequently observed primary immunoglobulin heavy chain (IgH) translocation was
t(11;14), found in 16% of patients in the absence of trisomies, and in 3% in the presence of trisomies® .
Nevertheless, the following cytogenetic abnormalities, t(4;14), t(14;16), t(14;20), del(17p), gain 1q, or p53
mutation are associated with high risk MM 8 .

To describe the epidemiological and immunochemical characteristics of monoclonal gammopathies diagnosed
during a nineteen-year period in a Moroccan teaching hospital was the main objective of this study.

MATERIALS AND METHODS
Patient selection

The study was carried out over a period of 19 years, between January 2000 and August 2019. A retrospective
study that included of 545 Moroccan patients with monoclonal gammopathy detected through a serum
electrophoresis, urine and serum immunofixations. Urine immunofixation is important in defining the nature
of the band and in distinguishing between Bence Jones protein and an intact monoclonal protein originating
from the serum. The patients who had monoclonal protein were included. But, only 484 patients were
selected, they have had complete medical records at the clinical departments.

Methods

Blood samples were collected using serum dry tubes, the samples left to clot for one hour before centrifuga-
tion at 1000 RPM for 15 minutes. Total protein (g/L), C-reactive protein CRP” (mg/1), Calcium (mg/1),
creatinine (mg/1), urea(g/1l) were measured with Dimension Rxl Siemens analyzer®). The Ba-microglobulin
and the immunoglobulins (IgA, IgG and IgM) was measured with an immunonephelometer analyzers from
Dade Behring BN II ®). The Sedimentation rate was measured at the first hour (mm) (SRFH). Hemoglobin
(Hb) (g/dl) was measured with the Beckman Coulter hematology analyzers (reference values: In woman Hb
i12 g/dl, in men Hbj13 g/dl). Urine immunofixation was performed in urine samples collected for 24 hours.

Protein electrophoresis was performed on all samples with capillary electrophoresis system from Sebia®).
Immunofixation was performed in the following situations when an abnormal serum protein electrophoresis
was defined by the presence of a quantifiable Monoclonal spike, hypogammaglobulinemia and a fuzzy band.
Furthermore, when we have an increased numbers of abnormal, atypical or immature plasma cells in the
bone marrow, hypercalcemia, histological proof of plasmacytoma and high SRFH.



Serum and urine immunofixation were performed on Hydrasys Sebia®). Patient records have been reviewed
for clinical history and the monoclonal protein type. The diagnosis of monoclonal gammopathies is based on
the presence of an increase in the number of plasma cells and/or immature and dystrophic plasma cells in
the marrow, the presence of histological evidence of plasmacytoma, the presence of monoclonal protein in
the serum and urine and/or bone lesions.

Statistical analysis

The statistical analysis was carried out by a software SPSS 13.0 of IBM for windows. the continuous para-
meters, the results were expressed by the Mean + standard deviation (SD).

RESULTS

The baseline characteristics of the study participants are as follow. The study included 374 (68.6%) men
and 171 (31.4%) women, the mean +SD ages were 62.24+13.14 years. The mean +SD years age for the
MM, MGUS, WM, LLMM, KLMM and the POEMS (Polyneuropathy, organomegaly, endocrinopathy, mo-
noclonal gammopathy, and skin changes syndrome) were respectively of 61.70+ 11.66, 63.64+ 13.66, 61.71+
13.35, 60.57+ 10.90, 56.50+ 12.83 and 45.50 + 2.12. regarding ethnic origin, all patients were of Caucasian
origin, from the twelve regions of the Kingdom of Morocco. The most frequent reasons for admission were
the bone pain (41,60%), the renal failure (19.08%), the alteration of the general condition (12.21%) and
anaemia (10.69) (Tablel). Plasma cell proliferative disorders in our study were as follow, MM (45.65%),
Monoclonal gammopathies of undetermined significance (MGUS) (39.05%), Waldenstrom’s macroglobuline-
mia(5.58%), Lymphoma (2.27%+1.2%), Chronic Lymphocytic Leukaemia (2.48%), Plasma cell leukaemia
(1.86%), Plasmacytoma (0.62%), POEMS syndrome (0.41%), and Amyloidosis (0.84%) (Table 2).

The estimated glomerular filtration rate (eGFR) in patients with MM was low compared to other monoclonal
gammopathies, but the lowest eGFR were in patients with Free light chain MM, with more cases with kappa
versus lambda light chain myeloma myeloma. The frequency of hypercalcemia was very high in patients with
multiple myeloma and plasma cell leukaemia compared to other gammopathies. The kappa/Lambda ratio
was highly elevated in patients with MM, plasma cell leukaemia, and plasmacytoma in comparison to the
other MG. Even in patients with MGUS, the kappa/Lambda ratio was elevated.

The total protein level is highly increased in patients diagnosed with MM and WM and low in patients
diagnosed with light chain MM. Low albumin concentration was found in patients with MM and plasma cell
leukaemia. The SRFH was very high in patients with WM and MM. Furthermore, monoclonal protein levels
were higher in patients with MM (38.21+23.83), MW (33.31+20.65) and MGUS (11.76+6.96).

Concentrations of parameters used in the prognostic evaluation of monoclonal gammopathies ( B2- microglob-
ulin, CRP and LDH) were higher in patients with MM and MGUS respectively. Anaemia was more profound
in patients with multiple myeloma in general (9.76+2.21), and in patients with free light chains MM ( LLMM
(7.76£1.12), KLMM (9.07+1.81)), and Waldenstrom’s macroglobulinemia (9.29+2.15) (Table 3).

The isotype repartition by Plasma cell proliferative disorders in this study is given in table 4. The most
frequent monoclonal proteins in MM were the IgGx (62) 36.5%, IgGA(52)30.6%, IgA»(27)15.9% and the
IgAX (19)11.2%. It is also worthy of note, that Free light chain MM represents 20% of all cases of MM.

For the MGUS, the most frequent isotypes were the IgGx (87) 46.27%, IgG\ (61)32.44%, IgAx(4)2.13%,
IGAX (9)4.78% , IgMA (5)2.66% and IgMx(9)4.78%. Finally, the most frequent isotypes in Waldenstrom’s
macroglobulinemia were IgMx (19)70.37%, IgMA\ (7)25.93%, and an oligoclonal profil (1)3.70% (Table 4).

DISCUSSION

The study was carried out over a period of 19 years, between January 2000 and August 2019. The patients
who were included in this study were 545 patients. To describe the epidemiological and immunochemical
characteristics of monoclonal gammopathies diagnosed during a nineteen-year period in a Moroccan teaching
hospital was the main objective of this study. The results of this study point to the need for an early diagnosis
of monoclonal gammopathies in the Moroccan population. The mean+SD age at diagnosis of all MG was



62.24413.14 years, and with a sex ratio male/female of 2.14. Our results are in agreement with the results
of international studies confirming that GM is age-related and affects men more than women '3 .

Plasma cell proliferative disorders in our study were as follow, MM 45.65% (n=221), MGUS 39.05% (n=189),
WM 5.58% (n=27), plasmacytomas 5.58% (n=27), plasma cell leukaemia 0.62% (n=3). The most frequent
diagnosis of MG in the European and American studies was MGUS?!? . In contrast, the most frequent
diagnosis of monoclonal gammopathies in our study and the studies from Maghreb countries (Algeria and
Tunisia) was MM 112 | This is due to the delay in diagnosis and the lack of serum protein electrophoresis
in most of the hospitals in Maghreb countries. In a cross-sectional study Gupta et al have reported a low
incidence of MGUS in Indians compared to blacks and whites populations'® . This study included 3429
patients, only 49 (1.43%) had a diagnosis of MGUS at the time of diagnosis'?.

In this study, the POEMS syndrome was diagnosed only in 2 patients (0.41%), POEMS syndrome is relatively
rare, in a mayo clinic study only 99 cases were diagnosed 4 .

The »x/\ ratio was very high in patients with MM (25.04), plasma cell leukaemia (26.67), MGUS (2.06) and
plasmacytoma (19.00). Indeed, in patient with MM, Belouni et al, Mseddi et al and the Mayo clinic 012
have found the kappa/Lambda ratio respectively of 14.9, 14.13 and 16. Nevertheless, normal x/\ ratio does
not exclude the presence of a monoclonal gammopathy according to Singh et al, and false negatives rates
associated with lambda chain are higher than those for lesions with kappa chains 5 .

The mean concentrations of monoclonal peak were MM (38.214+23.83), MW (33.31£20.65) and MGUS
(11.76£6.96), these results are very far from the means noted in the patients included in the Algerian study
of Belouni et al (22.19420.19 g/1) ! and in the majority of the other series, this can be explained by the
late diagnosis of the monoclonal gammopathies in our country, and the high frequency of MM in our study
in comparison of the international studies®'?. Furthermore, Monoclonal protein concentration was elevated
in patients diagnosed with MW or MM compared to MGUS.

Anaemia was more profound in patients with free light chain MM, LLMM (7.76+1.12), KLMM (9.07£1.81).
This may be explained by the high frequency of free light chain MM, and the delay in the diagnosis of our
patients with MM.

The isotype repartition by plasma cell proliferative disorders is given in table 4. The most frequent monoclonal
proteins in the group of patients with MM were the IgGx (62) 36.5%, IgGA(52)30.6%, IgA%(27)15.9% and
the IgAX (19)11.2%. Regarding the MGUS group, the most frequent isotypes were the IgGx (87) 46.27%,
IgGh (61)32.44%, IgAx(4)2.13%, IgAX (9)4.78%, IgMA (5)2.66% and IgMx(9)4.78%. The same results were
reported in the study of Landgren et al, the most frequent isotypes by race/ethnicity were IgG %(n) 76.1
(71), IgA 5.2 (5), IgM 2.7 (3) in black, IgG 68.1 (150), IgA 9.7 (12), IgM 15.4 (34) in whites and IgG 63.1
(29) IgA 16.7(8) IgM 7.4 (6) in Mexican Americans'®

Finally, the most frequent isotypes in Waldenstrom’s macroglobulinemia were IgMx (19)70.37%, IgM\
(7)25.93%. These results are consistent with the results of studies from the Maghreb countries, in which the
most common isotypes were the Ig G followed by the Ig A and the IgM in the studies of Mseddi et al in
Tunisia, and Belouni et al in Algeriall12 .
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