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Abstract

Background: Myelomatosis accounts for about 10% of haematological malignancies according to previous studies in different
climes. The impact of some complications on treatment choice as well as survival outcomes is significant and worthy of study.
Aims: To describe complications observed at presentation in this cohort of myeloma patients and to assess the associations of
these complications with certain laboratory and clinical parameters.

Results: There were 37 males and 29 females, median age 61 years (Range 37-85). Median values at presentation was Hb
- 8g/dL, serum albumin 37 mg/dL and calcium 2.5 mmol/L. Bence Jones proteinuria was present in 50% (17/34), majority
(78.8% -26/33) had IgG myeloma and 7 (21.2%) IgA. They had nephropathy 19% (4/21), osteolytic lesions 34.7% (17/49),
pathological fractures 56.1% (23/41), anaemia 91.4% (53/58) and hypercalcaemia 42% (21/50). commonest presenting
symptom was bone pain in 87.2% (48/55). There was significant correlation between hypercalcaemia and haematocrit
(r=0.338, p=0.039) and platelet count (r= 0.331, p= 0.029). No relationship was found between hypercalcaemia and beta
-2 microglobulin (r= 0.046, p= 0.0834) or serum immunoglobulin (r= -0.071, p= 0.745). Pathological fractures showed no
significant association with haematocrit (r=-0.137, p= 0.453), platelet (r=-0.097, p= 0.642), beta -2 microglobulin (r=-0.037,
p= 0.865) and serum immunoglobulin (r= -0.132, p= 0.545). Chi square value for the occurrence of renal Impairment and
hypercalcaemia was found to be significant r= 8.048, p= 0.007 as well as pathological fractures (r=8.048, p=0.005).
Conclusions: Myeloma is prevalent in males 1.5:1. Bone pain and anaemia are the commonest features at presentation. Bence
Jones proteinuria is only seen in about half of the patients and lytic lesions in about a third. Pathological fractures, anaemia
or hypercalcaemia at presentation, were not associated with tumor stage (3-2 microglobulin and albumin levels). Significant

association exists between the occurrence of renal impairment and pathological fractures.
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Introduction

Myelomatosis is a bone marrow malignancy consisting
of clonal proliferation of plasma cells. This malignancy has
been noted by previous researchers to be more prevalent
among the Black population and in the older age group
[1-3]. A clinical feature at presentation is used to define
symptomatic disease as well as commencement of therapy.
The occurrence of the complications of the disease, mainly
due to marrow invasion and tumor secretion of cytokines,
leads to hypercalcaemia, renal complications, anaemia, bone
disease and infections - CRABI [4].

Theimpactofthe presence of some of these complications
as well as the frequency of these features may vary across
patient groups and this may be due to environmental
variations as well as differences in tumor genetics [5,6]. The
most common presenting feature of multiple myeloma is
bone pain, observed in 84 - 96% of patients and pathological
fractures in 44%. Nephropathy may occur due to myeloma
protein deposition, hypercalcaemia, anaemia, infection or
chemotherapy and has been noted to occur in 23 - 33%
of patients at presentation [7,8]. The presence of these
complications adversely affect disease outcome and may add
to mortality attributed to myeloma [9-11].

The occurrence of these complications at presentation
may either be an indirect effect of tumor burden or a direct
effect of tumor genetics with consequent aggressiveness. It
has been known that the presence of some mutations - like the
t(4,14) or other translocations involving the immunoglobin
lambda locus [12,13], renders myeloma clones resistant to
several chemotherapeutic agents and may confer poorer
prognosis [14]. An attempt to assess the association of some
known makers of tumour burden with the occurrence of
some of these common complications of myeloma would
help to discern if a direct relationship exists between them.

Patients and Methods

The clinical data was collected prospectively from 66
patients with bone marrow confirmed diagnosis of multiple
myeloma at the Haeme-Oncology Clinic and wards of the
University of Nigeria Teaching Enugu. Data collected included
patients demographic data, laboratory results (haematocrit,
serum calcium, immunoglobulin, -2 microglobulin and
Bence Jones protein) and radiographs. Ethical approval was
obtained from the University of Nigeria Teaching Hospital,
Health Research and ethical review board.

Statistical Analysis

Data analysis was done using IBM SPSS 20.0 Chicago
Illinois. Median values and proportions were used to
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represent discrete and categorical variables respectively. The
Pearsons correlation coefficient and Independent Sample T
test was done to assess the relationship between discrete
variables while Fischers Exact test was used for categorical
variables. All statistical analysis was 2 tailed without
assuming equal variance, with bootstrapping to take care of
outliers. Significance was assumed for all p values 0.05.

Results

There 66 adults - 37 males (56.1%) and 29 (43.9%)
females, giving a male: female prevalence ratio of 1.5:1. Their
ages ranged from 37 to 85 years, with a median age of 61
years. The median haemogram values at presentation were
Haemoglobin concentration (Hb) - 8g/dL, packed cell volume
(PCV) - 0.216 L/L, leucocyte count - 6.1 x 10°/L, platelet
count - 198 x 10?/L, serum albumin 37 g/dL and calcium 2.5
mmol/L. Bence Jones proteinuria was observed to be positive
in 50% (17/34) of the patients, median -2 microglobulin
levels of 5.2 mg/L while majority (78.8% -26/33) had IgG
myeloma and only 7 (21.2%) were IgA, none of the patients
had IgM myeloma. Figure 1 shows the median values of the
serum albumin, calcium, white cell count and haemoglobin
concentration at presentation in those patients that had dies
compared to the living.

The complications observed were; nephropathy 19%
(4/21), osteolytic lesions 34.7% (17/49), pathological
fractures 56.1% (23/41), anaemia 91.4% (53/58) and
hypercalcaemia 42% (21/50). The most common presenting
symptoms was bone pain in 87.2% (48/55) at diagnosis.
There was a significant correlation between hypercalcaemia
and haematocrit (r=0.338, p=0.039); and platelet count (r=
0.331, p= 0.029). While no relationship was found between
hypercalcaemia and -2 microglobulin (r= 0.046, p= 0.0834)
or serum immunoglobulin (r=-0.071, p= 0.745).

Prevalence of pathological fractures at presentation
was 56.1%% (23/41), in 12 males and 11 females. This was
found to show no significant association with haematocrit
(r= -0.137, p= 0.453), platelet (r= -0.097, p= 0.642), -2
microglobulin (z= -0.170, p= 0.913), serum albumin (z=
-0.548, p= 0.648) as well as serum immunoglobulin (z=
-0.605, p=0.611).

Nephropathy at presentation was observed in 19%
(4/21), more in males - 75% with a median age of 62.5 years
in the affected population. Bence Jones proteinuria was not
observed in any of the patients who had renal impairment
on presentation. The patients in this group also had a lower
median Hb of 6.5g/dL at presentation. Table 1 only one of the
patients who had hypercalcaemia on presentation also had
nephropathy, while 4 of them presented with symptomatic
anemia.
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Figure 1: Laboratory parameters at presentation: alive Vs dead.
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Anaemia was observed at presentation in 91% (53/58)
of patients, 30 males and 23 females. Only 13 of the patients
had anaemia and hypercalcaemia while only 1 of the 4
patients with nephropathy also had anaemia at presentation.
Presence of anaemia was not significantly associated with
serum -2 microglobulin (z= -1.324, p= 0.203), albumin (z=
-1.005, p= 0.374) as well as immunoglobulin (z=-0.605, p=
0.611).

The prevalence of hypercalcaemia was observed in
55.2% (16/29) of the patients - 10 males and 11 females.

This was significantly associated with PCV (z= -2.059, p=
0.041) and platelet count (z= -2.183, p= 0.029) but showed
no significant association with -2 microglobulin (z= -0.210,
p= 0.856), serum albumin (z= -0.561, p= 0.615) and
immunoglobulin (z=-0.326, p= 0.772). The Chi square value
for the occurrence of renal Impairment and hypercalcaemia
was found to be significant r= 8.048, p= 0.007. This was
also similar to the association with pathological fractures
(r=8.048, p=0.005). Median values and proportions in
patients who presented with nephropathy and pathological
fractures are shown in Table 1.

Parameters Pag'gn ts P‘ﬁf;!fl‘lg:;al Bone pain | Nephropathy | Anaemia | Hypercalcaemia
Sex (male/female) 37/29 11-Dec 25/23 1-Mar 30/23 11-Oct
Age 61 61 59.5 62.5 60 62
Haemoglobin concentration 8 8 7.8 6.4 7.9 7.2
Packed cell volume 21.6 23.5 21.3 28 21 20
Begf: ;;‘:‘f: /‘l’)ro‘;ti‘:;“,’;“a 17/17 9-Apr 15/13 Mar-00 16/13 4-Jul
Serum {3 2 microglobulin 5.2 5.4 5 NA 5.2 5
Serum albumin 37 36 36 NA 31.5 32.5
Serum calcium 2.5 2.4 2.5 2.45 2.5 2.5

Table 1: Median values and proportions in myeloma patients with the common disease complications.

Discussion

Multiple myeloma (MM) is a plasma cell malignancy
occurring with varying frequency across various populations
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[15]. The male: female ratios had been noted in some
populations to be similar though in our cohort males were
one and a half times more at risk of MM than females.
Whether this can be explained by exposure to noxious agents
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peculiar to some occupations is yet to be proven. The median
age of the cohort was found to be 61 years, this is closer
to the median age of other myeloma cohorts of 65 years,
though previous studies in Africa had proposed younger age
incidence [7,8]. At presentation majority of the patients were
anaemic, had bone pains and pathological fracture while only
a few had nephropathy. This had been reported by previous
researchers [10,16] though the factors (environmental and
genetic) which contribute to the early occurrence of these
complications are yet to be fully delineated. Anaemia in this
cohort was found in majority though other cytopaenias were
notcommon. This points to the factthatanaemiain MM is most
likely not secondary to marrow invasion. Other mechanisms
including immune haemolysis, nutritional deficiencies, effect
ofinfections and chemotherapy, reduced erythropoetin levels
and action of tumor-associated cytokines on haematopoiesis
may all contribute to some extent.

The presence of pathological fractures and anaemia
was observed as the predominant presenting feature. This
suggests that fractures may be an indirect presentation of
marrow invasion leading to anaemia and increasing bone
fragility. However, fractures were not found to be more in
people with lower haematocrit or platelet count in this
group. This may imply that occurrence of this complication
is most likely multi-factorial and is not clearly the direct
impact of tumour burden. The occurrence of pathological
fractures negatively impacts on the morbidity and survival in
myeloma patients [10,16]. There was no association between
the occurrence of fractures and a low serum albumin, high
serum immunoglobulin or 2 microglobulin levels, all notable
indicators of disease severity and tumor bulk. This may be an
indication that the occurrence of pathological fractures may
be due to inherent genetic or environment factors peculiar to
each patient as well as an interplay between the underlying
cancer and the osteogenetic factors. In other words, this may
be a complication that is unrelated with disease progression
or tumor stage.

Renal impairment in multiple myeloma occurs as a
result of several factors, ranging from; anaemia secondary to
marrow invasion, hypercalcaemia, infections, chemotherapy
or effect of myeloma kidney with its associated protein
deposition. This was found in less than a quarter of the
patients and did not show a significant association with
the occurrence of BJP. This may be explained by the degree
of loss of tubular function [17] that might occurred at the
point of obvious clinical signs of renal impairment which my
preclude excretion of this urinary marker. Also the degree
of secretion of dysfunctional immunoglobulin chains varies
across various myeloma subtypes and may not be easily
detectable [18].

Anaemia is a common consequence of many
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haematological malignancy with marrow invasion. The
causes of anaemia in MM has been observed in previous
studies to be due to; nephropathy, marrow overcrowding,
effect of tumor-associated cytokines and immune mediated
haemolysis. The extent to which each of this factors contribute
to the anaemia on presentation will depend tumor burden
as well as the other genetic and environmental factors [6].
The presence of anaemia was not related to serum levels of
albumin or -2 microglobulin and this further explains why
anaemia though a disease defining parameter does not
significantly impact on the disease stage [19].

Bence Jones proteinuria (BJP) was found is half of the
patients in this cohort. The observation of a low BJP positivity
had been reported by previous researchers and this further
supports the fact that this test is not a reliable screening test
for MM [20,21] . Majority of myeloma cases in most patient
populations are of IgG type, this was the case in this cohort
though a higher proportion than expected were IgA. This
may explain the lower survival rates observed by previous
researchers in MM in Africa as IgA myeloma is known to
have a poorer prognosis. The most frequent feature of MM at
diagnosis was anaemia, followed by bone pain, pathological
fracture and hypercalcaemia, consecutively. Bone pain had
been reported in previous studies as the most common
presentation however we discovered that sub-clinical
anaemia may be present though unrecognized at this time
[7,21]. There is need for vigilance as persistent anaemia may
worsen or initiate renal impairment in this group of patients
already at risk of nephropathy due to deposition of myeloma
proteins.

Hypercalcaemia in MM is a consequence of the overall
osteoclastic\bone resorptive effect of the malignant plasma
cells. This was observed to have a significant association
with haematocrit and platelet count but not the serum -2
microglobulin or albumin, both indicators of disease stage.
The serum calcium level is used to diagnose symptomatic
disease though not directly indicative of disease stage, as was
shown by the findings of this study.

It is instructive to note that neither the serum calcium,
occurrence of pathological fractures, nephropathy or
anaemia were associated with serum levels of albumin or -2
microglobulin, currently being used for staging of myeloma.

Conclusion

Myelomatosis commonly presents as anaemia and
bone pain in individuals with a median age of 61 years. The
most prevalent CRAB symptom observed in this cohort was
anaemia. The serum -2 microglobulin and albumin levels
were not significantly associated with the presence of CRAB
features at presentation.
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