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ABSTRACT
Background: Cytogenetic abnormalities are ubiquitous in plasma cell myeloma representing the hallmark
of the disease. These abnormalities have been used as the foundation to establish prognostic factors for
accurate risk stratification in plasma cell myeloma. The present study aimed to detect the incidence 14932
IgH rearrangements, t(11;14), t(4;14), 13qg del and 17p del by Interphase Fluorescence in Situ
Hybridization (iFISH) and their relation to the standard prognostic factors and patients’ outcome .
Method: Thirty one newly diagnosed Egyptian myeloma patients were tested for the expression of 1432
IgH rearrangements by using the locus specific identifier (LSI) IGH Dual Color FISH break apart
rearrangement probe, we also used the LSI IGH/CCND1 Dual Color Dual Fusion Probe for detection of
t(11;14)(q13;932), LSl IGH/FGFR3 Dual Fusion Probe for detection of t(4;14)(p16;932), LSI D13S319
(13914.3) probe for detection of 13g del and LSI TP53 Probe for detection of 17p del on bone marrow
samples collected from the patients at diagnosis.
Results: Abnormal iFISH results were found in 21 patients (67.7%) of the 31 examined patients. Ten
patients (32.3%) exhibited 14q IgH rearrangement. Both t(11;14) and t(4;14) were found in 4 patients
(12.9%). 17p13 del was detected in 3 patients (9.7%) while 8 patients (25.8%) showed positive results for
13q del. There were statistical significant decrease in mean total leucocytic count (P= 0.030) and mean
serum albumin level (P= 0.008) in patients showing positive genetic abnormalities detected by iFISH
whereas a significant increase in f2-microglobulin level (>5.5mg/dL) (P= 0.052) and kappa light chain (P=
0.015) were found in those patients. A statistically significant lower serum calcium (<10 mg/dL) (P= 0.050)
and better outcome (P= 0.012) were detected in patients with positive t(11;14) while patients who didn't
exhibit t(11:14) had higher serum lactate dehydrogenase (LDH) levels (>300 IU/L) (P= 0.003). Patients
with positive t(4;14) had significantly older age (over 60 years) (P= 0.018) and lower platelet counts
(<150x10%/L) (P=0.030). There was statistical significant decrease found in patients with positive t(4;14) as
regards to mean of each of calcium (P= 0.020), LDH (P= 0.007) and blood urea nitrogen (BUN) serum
levels (P=0.047). A strong association has been detected between positive 17p13 del and high mean value
of p2-microglobulin serum level (P= 0.000). Patients who lacked 17p13 del had significantly higher total
leucocytic count (>4x10%L) (P= 0.002). Patients with positive 13q del had significantly lower mean
albumin level (P=0.022) and poor outcome (P= 0.005).
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Conclusion: Genetic abnormalities in patients with plasma cell myeloma are important risk factors in terms
of outcome. Patients with positive t(11;14) exhibit a better outcome while patients with positive 13q del had
poor outcome. 14q IgH rearrangements was the most common genetic abnormality detected however it
wasn't associated with any of the standard prognostic factors.

Keywords: Plasma Cell Myeloma, Fluorescence in Situ Hybridization, Cytogenetic Abnormalities.

1. INTRODUCTION

Plasma cell myeloma is a malignant B-cell
neoplasm characterized by clonal plasma cell
infiltration of the bone marrow ™. It is associated
with great heterogeneity at all levels regarding the
biological parameters, the clinical manifestations
and the prognosis. This heterogeneity is attributed to
wide variability of chromosomal aberrations
involving many chromosomes that are altered both
numerically and structurally 2. Therefore, it
appears essential at diagnosis to detect these
cytogenetic abnormalities not only because of their
prognostic impact, but also because they can be
used for measuring response to therapy ™!. Because
of relatively low rate of proliferation of plasma cells
in plasma cell myeloma, many genetic
abnormalities couldn't be detected by conventional
cytogenetics. Also some of the most important
abnormalities may be cryptic even among patients
harboring abnormal karyotypes, however interphase
fluorescence in situ hybridization (iFISH) is
independent of plasma cell division overcoming the
limitations of conventional cytogenetics and thus
has higher detection rate of these genetic
abnormalities .

Many primary cytogenetic subtypes have been
detected in plasma cell myeloma that can be
categorized into two groups: translocations
involving the immunoglobulin heavy chain (IgH)
locus on 14932, (the most common genetic lesion in
plasma cell myeloma) and trisomic or hyperdiploid
plasma cell myeloma that have trisomies of odd-
numbered chromosomes ' . The most common
IgH translocations include t(11;14), t(6;14), t(4;14),
t(14;16) and t(14;20). Additional cytogenetic
abnormalities have been detected in plasma cell
myeloma either from the onset of the disease such
as monosomy 13/ 13q del or mainly with disease
progression such as 17p del .

This study aimed to detect 14932 IgH
rearrangements, {t(4;11, t(4;14)}, 13q del and 17p
del by interphase FISH in Egyptian patients with
plasma cell myeloma and to determine the
relationships of these chromosomal abnormalities
with standard prognostic parameters and patients’
outcome .

2. PATIENTS AND METHOD

2.1 Patients

The study was approved by the committee of
Medical Research Ethics, Medical School, Ain
Shams University; an informed written consent was
obtained from all studied patients. A total of 31
newly diagnosed Egyptian patients with plasma cell
myeloma referred to Ain Shams University
Hospitals were enrolled in this study. The diagnosis
of plasma cell myeloma was established according
to the criteria of the WHO outlined in 2008 . The
patients were classified into stage I, Il and Ill
according to the International Staging System for
multiple myeloma . All the patients underwent full
history taking, thorough clinical examination and
laboratory investigations including complete blood
count (CBC) using Coulter LH750 cell counter
(Coulter, Electronics, Hialeah, FL, USA), with
examination of Leishman stained peripheral blood
(PB) smears for differential leucocytic count,
erythrocyte sedimentation rate (ESR), albumin, total
protein, calcium, creatinine, blood urea nitrogen
(BUN), lactate dehydrogenase (LDH) and p2-
microglobulin level (B2-M) together with serum
protein electrophoresis and immunofixation studies
of serum and/or urine to confirm the presence of M-
band and detect the type of the immunoglobulin (1g)
heavy chain and its light chain type, also 24-hour
urine collection for light chain (Bence-Jones
protein) excretion. Bone marrow aspiration was
done for all the patients for morphological
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examination of Leishman-stained smears and for
interphase FISH analysis.

2.2 Method

Interphase FISH analysis

Bone marrow samples (2mL) were obtained from
each patient under complete aseptic conditions.
Samples were collected in a sterile preservative free
heparin coated vacutainer. Interphase FISH
technique was only done at the time of diagnosis
using the Vysis

Patients' samples were assessed using the following
probes:

e Locus specific identifier (LSI) IGH dual
color, break apart rearrangement probe for
14932 gene rearrangements, normal cells
show two yellow fusion signals (juxtaposed
red and green signals) denoting normal IgH
14932 gene rearrangement. In positive cells
for IgH 14932 gene rearrangement, one red
and one green signal corresponding to IgH
14932 gene rearrangement and one yellow
fusion signal corresponding to normal IgH
14932 gene rearrangement are seen in >6 %
of examined cells (Figure 1).

e LSI IGH/CCND1 Dual Color Dual Fusion
Probes for detection of 1(11;14)(q13;932),
normal cells show two red and two green
signals. In positive cells for t(11;14)
(913;932), two yellow fusion signals in
addition to one red and one green signals
were detected in >1.3% of examined cells
(Figure 2).

e By using the LSI IGH/FGFR3 Dual Fusion
Probe for detection of t(4;14)(pl16;932) |,
normal cells show two red and two green
signals. In positive cells for t(4;14)
(p16;932), two yellow fusion signals in
addition to one red and one green signals
were detected in >1.3% of examined cells
(Figure 3).

e LSI D13S319 (13q14.3) probe for 13ql4
deletion, normal cells show 2 red signals
corresponding to the normal 13914 gene and
2 green signals corresponding to the two

centromeres (used as control). In positive
cells with 13q14 deletion gene, two green
signals and only one red signal
corresponding to the deletion in the long arm
of chromosome 13, region 1 band 4 are seen
in >6 %of examined cells (Figure 4).

e LSI TP53 Probe maps to the 17p13.1 region
on chromosome 17 containing the p53 gene
for detection of P53 gene deletion, normal
cells show two red signals. In positive cells
for deletion p53 gene, one red signal only
was detected in >6% of examined cells.

2.3 Statistical analysis

Statistical analyses were done using the SPSS
statistical software (SPSS 15.0.1 for windows;
SPSS Inc, Chicago, 1L,2001). Descriptive
quantitative data were shown as mean or median,
range values, + standard deviation (SD) while
descriptive qualitative data was presented as number
and percentage. Independent-Samples T test was
used to evaluate the statistical significance of the
difference between two study group means. Chi-
Square test and Fisher exact test used to examine
the relationship between two qualitative variables.
Statistical difference was considered significant if
P-value was <0.05 & highly significant if P-value
was <0.001.

3. RESULTS

3.1 Descriptive analysis for demographic and
laboratory parameters of the studied patients
This study was carried out on 31 newly diagnosed
multiple myeloma patients. Seventeen (54.8%) of
them were males and 14 (45.2%) were females with
male to female ratio of 1.2:1. Their ages ranged
from 21 to 76 years with mean of 56.23 + 11.90 and
median age was 59 years. The basic demograghic
and laboratory parameters of the studied patients
were summarized in Table 1.

3.2 Genetic abnormalities detected by iFISH

A total of 21 patients (67.7%) exhibited abnormal
IFISH results, 14q IGH rearrangement was the most
common genetic abnormality being detected in 10
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patients (32.3%), both t(11;14) and t(4;14) were
detected in 4 patients (12.9%). Three patients
(9.7%) showed positive results for 17p13 del while
8 patients (25.8%) showed positive results for 13q
del. Ten patients (32.3%) did not exhibit any of the
studied abnormalities.

3.3 Comparison between iFISH abnormalities
and the standard prognostic factors

No significant differences in gender and age (< 60
years versus > 60 years) were identified between
patients with positive iFISH results and those
without an abnormality. However, in comparison to
patients with normal iFISH results, patients with
abnormal iFISH results exhibited higher B2-M
serum level (P= 0.052), advanced ISS (P= 0.030)
and poor outcome (P= 0.029). Also, There were
statistical significant decrease found in patients with
positive iFISH abnormalities as regards to their
mean total leucocytic count (P =0.030) and mean
serum albumin level (P= 0.008). Light chain kappa
was exhibited in 17 patients (81%) with positive
iFISH abnormalitites versus 4 patients (19%) who
had Lambda light chain type (P=0.015) (Table 2).
There were no statistical significant differences
found in the patients with positive 14932 IgH
rearrangements as regards to their demographic and
laboratory findings.

A significant differences in age (P= 0.040) were
identified between patients with positive t(11;14)
results and those without an abnormality. Patients
with positive t(11;14) exhibited lower calcium
serum levels (<10 mg/dL) (P= 0.050) and favorable
outcome (P= 0.012), while patients who lacked
t(11;14) had statistically significant higher level of
LDH serum levels (>300 IU/L) (P= 0.003) (Table
3).

A significant increase in age (>60 years: P= 0.018)
and a significant decrease in platelets count
(<150x10°%/L: P= 0.030) were identified in patients
with positive t(4;14) results, where 4 patients
(100%) were > 60 years while no one with this
abnormality was < 60 years, also 3 patients (75%)
had platelets count <150x10%L while only one
patient (25%) had platelets count >150x10%/L.

Patients with positive t(4;14) exhibited significant
decrease as regards to mean of each of calcium,
LDH and BUN serum levels (P= 0.020, 0.007 and
0.047 respectively). Patients with positive 17p13
del exhibited significantly higher B2M serum levels
(P= 0.000). Patients who lacked 17p13 del had
significantly ~ higher  total leucocytic  count
(>4x10%/L) (P= 0.002) (Table 3).

There was a statistical significant decrease found in
patients with positive 13q del as regards to their
mean albumin level (P= 0.022). 8 patients (100%)
with positive 13q del exhibited a poor outcome (P=
0.005) (Table 3).

Figure (1): iFISH analysis positive for 1432
rearrangements identified by the presence of one
yellow signal representing region 3 band 2 of
normal copy of chromosome 14, 1 red signal and 1
green signal (break apart signal) of rearranged
chromosome 14.

Figure (2): iFISH analysis positive
t(11;14)(q13;932) IGH/CCND1, showing two
yellow fusion signals (double fusion) in addition to
one red and one green signals.

iIFISH positive for t(4;14)(p16;032)
identified by the presence of two
yellow fusion signals, one red and one green.

Figure (3):
IGH/FGFR3,
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only representing region 1 band 4 of one copy of
chromosome 13, while the other is deleted. The 2
green signals represent the 2 centromeres of both
copies of chromosome 13.

Figure (4): iFISH analysis positive for 13ql4
deletion identified by the presence of one red signal

Table (1): Descriptive analysis for demographic and laboratory parameters of the studied patients (n=31)

Parameters Range Mean+ SD
Age (yrs) 21-76 56.23 +11.90
Total leucocytic count (x10%/L) 3.6-20.2 7.36 £3.21
Hemoglobin (g/dL) 4.1-135 8.06 £ 1.76
Platelets (x107/L) 40-360 206.45 + 85.55
B2-microglobulin (mg/dL) 2.1-26.6 6.57 £ 4.95
Albumin (g/dL) 13-41 2.87+£0.78
Total protein (g/dL) 5.4-10.8 8.19+1.27
Calcium (mg/dL) 8.2-14.7 1112 +£1.92
LDH (IU/L) 172-622 465.97 £ 124.77
Creatinine (mg/dL) 0.6-14.3 3.84 +£3.23
BUN (mg/dL) 697 49.06 + 25.36
ESR (mm/hr) 102-198 139.42+ 21.97
Parameters Value n (%)
Bence-Jones protein Negative 26 (83.9%)
Positive 5 (16.1%)
. . Kappa 21 (67.7%)
Light chain type Lambda 10 (32.3%)
I 7 (22.6%)
Stage I 10 (32.3%)
1T 14 (45.2%)

Abbreviations: LDH, lactate dehydrogenase; BUN, blood urea nitrogen;
ESR, erythrocyte sedimentation rate.

Table (2): Comparison between iFISH abnormalities and the standard prognostic factors

Parameter Negat_ive . POSiti.V € .. P-value
genetic abnormalities (n=10) |genetic abnormalities (n=21)
Total leucocytic count (x10%/L) Mean + SD 9.14 + 4,61 6.51 + 1.88 0.030**
<3.5 n(%) 5 (50.0%) 3 (14.3%)
B2-microglobulin (mg/dL) 3.5-5.5 n(%) 3 (30.0%) 5 (23.8%) 0.052*
>5.5 n(%) 2 (20.0%) 13 (61.9%)
Albumin (g/dL) Mean + SD 3.39+0.47 2.62+0.78 0.008**
. . Kappa n(% 4(40.00% 17 (81.00% -
Light chain type Lambda rS(‘Vz) 6 ((60.00%)) 4 ((19.00%)) 0.015
I n(%) 5 (50.00%) 2 (9.50%)
Stage Il n(%) 3(30.00%) 7 (33.30%) 0.030*
11 n(%) 2 (20.00%) 12 (57.10%)
Poor n(% 3 (30.00% 15 (71.40 % "
Outcome Favorable( n()%) 7 E?0.00%g 6 ((28.60%)) 0.029

*Chi square test
**T-test
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Table (3): Comparison between each of the studied iFISH abnormalities and the standard prognostic factors

IParameters t(11;14) t(11;14) P-value
Negative (n=27) Positive (n=4)
Age (yrs) Mean + SD 5456 + 11.80 67.50 + 3.87 0.040%**
} <10 n(%) 7 (25.9%) 3 (75.0%) N
Calcium (mg/dL) >10 n(%) 20 (74.1%) 1(25.0%) 0.050
<300 n(%) 1 (3.7%) 2 (50.0%) N
LDH (1U/L) >300 n(%) 26 (96.3%) 2 (50.0%) 0.003
Poor n(%) 18 (66.7%) 0 (0.0%) -
Outcome Favorable n(%) 9 (33.3%) 4 (100.0%) 0.012
1(4;14) 1(4;14)
Negative (n=27) Positive (n=4)
<60 n(%) 17 (63.0%) 0 (0.0%) N
Age(yrs) >60 n(%) 10 (37.0%) 4 (100.0%) 0.018
. <150 n(%) 6 (22.2%) 3 (75.0%) N
JPlatelets (x10°/L) >150 n(%) 21 (77.8%) 1(25.0%) 0.030
Calcium (mg/dL) Mean + SD 11.43 £ 1.86 0.08 £ 0.84 0.020**
LDH (IU/L) Mean + SD 488.33 £ 109.11 315.00 + 132.67 0.007**
BUN (mg/dL) Mean + SD 52.52 £ 23.20 25.75 £ 30.52 0.047**
17p13 del 17p13 del
Negative (n=28) Positive (n=3)
) . <4 n(%) 0 (0.0%) 1 (33.3%) N
Total leucocytic count (x10°/L) >4 (%) 28 (100.0%) 2 (66.7%) 0.002
|B2-microglobulin (mg/dL) Mean £+ SD 5.61+3.25 15.57 £ 9.56 0.000**
13q del 13q del
Negative (n=23) Positive (n=8)
Albumin (g/dL)) Mean + SD 3.06 £ 0.69 2.34+£0.81 0.022**
Poor n(%) 10 (43.5%) 8 (100.0%) -
Outcome Favorable n(%) 13 (56.5%) 0 (0.0%) 0.005

*Chi square test
**T-test

4. DISSCUSION

Plasma cell myeloma is characterized by high
genetic instability leading to various numerical and
structural chromosomal aberrations ™!, Detection of
these aberrations provided fundamental insights into
the genetic basis of the pathogenesis of the disease
and is of crucial importance because of their
association with unique biologic, clinical, and
prognostic features M 2 The present study was
planned to determine the incidences of 14932 IgH
rearrangements, {t(4;14) and t(11;14)} as well as
13q del and 17p del by iFISH performed in 31
newly diagnosed Egyptian myeloma patients as well
as the relationships of these chromosomal
abnormalities with the standard prognostic
parameters and patients’ outcome .

Prognostic factors for plasma cell myeloma have
been suggested, and the International Staging
System (ISS) is the most widely applied. It stratifies

patients by their albumin and B2-microglobulin
levels %!, Regarding patients' clinical staging in the
present study according to the international staging
system, 7 patients (22.6%) were in stage I, which
was nearly similar to Jekarl et al. (2013) (21.5%) [/,
however it was lower than that reported in the
Chinese study by Chen et al. (2007) (45.8%) !, and
Shin et al. (2015) (32.4%) ** in their recent Korean
study. On the contrary, it was higher than that
detected by Liu et al. (2015) (10.5%) ™ whose
Chinese study included 107 newly diagnosed
patients.

Regarding stage Il, 10 patients (32.3%) were
detected in this study which was nearly similar to
that reported by Chen et al. (2007) (33.3%) !, while
it was marginally lower than that observed by Liu et
al. (2015) (37.1%) ™4 Shin et al. (2015) (39.7%)
131 and Jekarl et al. (2013) (43.9%) ™. In the
current study, 14 patients (45.2%) were in stage IlI,
which was higher than that reported by Jekarl et al.
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(2013) (34.6%) [4], Shin et al. (2015) (27.9%) ]
and Chen et al. (2007) (20.8%) &I, while it was less
than that mentioned by Liu et al. (2015) (52.4%) 41,
The presence of genetic abnormalities in plasma
cells has been considered to be an important
prognostic factor, and several genetic abnormalities
have been extensively investigated during the past
decade ™. In the present study, a total of 21
patients (67.7%) exhibited abnormal iFISH results
which was consistent with what reported by Jekarl
et al. (2013) (63.1%) ™. On the contrary, it was
higher than that observed by Liu et al. (2015)
(46.6%) 14,

In the present study, 14q IGH rearrangements was
the most common genetic abnormality being
detected in 32.3% of the patients which was near to
what reported by Kim et al. (2014) (32.5%) ™ and
Jekarl et al. (2013) (29.2%) ™! but it was much
lower than that observed by Gao et al. (2012) (70%)
(11" Chen et al. (2007) (60.4%) B! who used
enriched CD138 myeloma cells by MACS
(magnetic activated cell sorting) to improve the
sensitivity of the interphase FISH method and this
may explain the higher frequency in their study.
Yuregir et al. (2009) ™! who were studying
chromosomal aberrations including 13ql14 deletion
and 14932 IgH rearrangement by both FISH and
conventional cytogenetics found that 58.3% of the
patients had 14q IGH rearrangement. On the other
hand, it was much higher than reported by Kassem
et al. (2014) (20%) ' in their Egyptian study.

In the current study, t(11;14) was detected in 12.9%
of the patients which was marginally lower than that
observed by Fonesca et al. (2003) (15.8%) % who
used cytoplasmic Ig enhanced iFISH, Jekarl et al.
(2013) (16.2%) . Also nearly same results were
reported by Kim et al. (2014) (17%) 2 in their
large Asian study where 500 patients from several
Asian countries were included, and Liu et al. (2015)
(17.5%) 1241,

As regards to t(4;14), it was detected in 12.9% of
the patients in our study which was similar to what
mentioned by Jekarl et al. (2013) (11.5%) [,
Fonesca et al. (2003) (12.7%) % and Avet-loiseau
et al. (2007) (14%) Y who studied the genetic

abnormalities and their prognostic impact in 1064
MM patients enrolled in the IFM 99 trials conducted
by the Intergroup Francophone du Myelome.
However, it was higher than that observed by Kim
et al. (2014) (10.5%) ®1 and Liu et al. (2015)
(6.9%) (1.

Regarding the analysis of 17pl13 del, the present
study showed that 9.7% of patients showed positive
results for 17pl13 del. which was near to that
observed by Jekarl et al. (2013) (10.8%) 1, Liu et
al. (2015) (10.7%) ™ and Fonesca et al. (2003)
(10.7%) . On the other hand, it was less than
reported by Kim et al. (2014) (13.3%) 11,

In the present study, 25.8% of the patients showed
positive results for 13g del which was lower than
what was reported by the Egyptian study by Kassem
et al. (2014) (30%) ™. While it was much lower
than that observed by Fonesca et al. (2003) (54.2%)
201 Zhan et al. (2006) (50%) 2 who were studying
the role of cytogenetics by FISH and conventional
cytogenetics (Karyotyping) in myeloma patients
using a larger scale of patients (794 and 1064), Hu
et al. (2011) (47.2%) ™ and Turkman et al. (2014)
(44%) =1,

The observed differences in the previous results
may be explained by the use of different scales of
patients examined in different researches and
different  techniques adopted by different
researchers such as the use of MACs in combination
with IFISH to substantially enhance the sensitivity
of the cytogenetic analysis . Variations in the size
of the IgH probe signals can also occur as a result of
normally occurring deletions and rearrangements
within the IgH gene leading to problems in the
interpretation of both positive and negative results.
In addition to various genetic, cultural,
environmental, social and racial differences noted
among different populations for example, the
incidence of multiple myeloma in Asians is
relatively lower than Caucasians .

Prognostic criteria for MM were applied according
to the International Staging System (ISS), which
provides two advantages over the traditional Durie—
Salmon system. The ISS relies on widely available
laboratory parameters (albumin and B2M) which
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indicate the tumor bulk, renal function and the
patients’ general state. Also, it allocates patients to
equally sized patients groups with markedly
different prognoses. In contrast, the Durie-Salmon
system depends on the subjective evaluation of the
extent of bone involvement and usually results in an
imbalanced distribution of patients (more patients
are categorized as stage 111 than as stage | or I1) .
In the present study, patients with abnormal iFISH
results exhibited higher B2-microglobulin serum
level similar to what reported by Liu et al. (2015)
(41 We found an association between advanced 1SS
and patients with positive iIFISH abnormalities. On
the other hand, by Liu et al. (2015) ™ found that
ISS was not affected by the presence or absence of
any known iFISH abnormality. An association
between hemoglobin levels and iFISH abnormalities
was statistically insignificant in the present study,
however Jekarl et al. (2013) ¥ and Liu et al. (2015)
[ found an association between low hemoglobin
levels (<10g/dL) and positive iFISH abnormalities.
In the current study, there were no statistical
significant differences found in patients with
positive iFISH abnormalities and their serum
calcium levels. However, Liu et al. (2015) ™ had
found that patients with abnormal iFISH results
exhibited significantly higher calcium levels. We
didn't found significant difference in gender or age
between patients with positive iFISH results and
those without an abnormality and this is consistent
with what was reported by Liu et al. (2015) 4!,
Chromosomal abnormalities of 14g32 are the most
frequent chromosomal abnormalities, which have
been observed in about 75% of patients with plasma
cell myeloma and have been associated in the
oncogenesis of MM 24,

In our study, there were no statistical significant
differences found in the patients with positive
14932 IgH rearrangements as regards to their
demographic and laboratory findings. On the other
hand Avet-loisseau et al. (2002) ! found strong
association between [2-microglobulin > 3 mg/dL
and 14932 abnormalities (P< 0.001). We also found
no statistical significant differences as regards to the
outcome of 14932 IgH rearrangements positive

patients which was coincided with that obtained by
Kassem et al. (2014) % in their Egytptian study.
Chromosome translocations involving the IgH gene
locus define distinct entities of multiple myeloma
with clinical, morphologic, immunophenotypic, and
therapeutic implications. The two most common
IgH translocations are t(4;14)(p16.3;032) and
t(11;14)(g13;932). These translocations result from
illegitimate IgH rearrangements. The presence of
these rearrangements has been correlated with
morphology (plasmablastic with t(4;14)(p16.3;932)
and lymphoplasmacytic or small mature with
t(11;14)(913;932)) and tumor mass. It has been
suggested that patients with t(11;14) have better
survival and response to treatment, particularly
high-dose therapy and stem cell support. In contrast,
patients with t(4;14)(p16.3;9032) have an inferior
outcome, regardless of the mode of treatment
(conventional or high dose) [%°!,

We identified a significant differences in age
between patients with positive t(11;14) results and
those without this abnormality. However, Gertz et
al. (2005) [26] did not find an association between
patients with positive t(11;14) and their ages. In the
present study, patients who lack t(11;14) exhibited
higher LDH serum levels (>300 IU/L) (P= 0.003).
However, Gertz et al. (2005) ® did not find an
association between positive t(11;14) and LDH
serum levels. We did not find a significant
association in patients with positive t(11;14) as
regards to their serum creatinine and [(2M,
consistent with what mentioned by Gertz et al.
(2005) %1 Jekarl et al. (2013) ™ had found that
t(11;14) was associated with higher albumin levels
(P=0.016), but correlation between serum albumin
and t(11;14) was statistically insignificant in our
study. In the current study, t(11;14) was associated
with a favourable outcome which coincided with
what was reported in a study by Jekarl et al. (2013)
4 as well as Fonesca et al. (2003) 2%,

In the present study, a significant increase in age (>
60 years: P= 0.018) was identified in patients with
positive t(4;14) results consistent with what reported
in the studies by Bulter et al. (2012) " and Jekarl et
al. (2013) ™. While in the study by Gertz and his
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colleagues in 2005 *® age was not significantly
different between patients who had t(4;14) and
those who didn't exhibit that translocation.

In the current study, patients with positive t(4;14)
exhibited a statistical significant decrease as regard
to their mean LDH serum level. But Gertz et al.
(2005) ®® found that LDH had no significant
difference among those patients. We did not find an
association between patients with positive t(4;14)
and their albumin levels and hemoglobin levels. On
the other hand Liu et al. (2015) ™ had revealed that
in comparison to patients who lacked t(4;14), the
patients with t(4;14) had significantly lower
albumin levels (P= 0.008) and lower hemoglobin
levels (P< 0.001). We did not find an association
between patients with positive t(4;14) and their f2M
consistent with what observed by Gertz et al. (2005)
[26]. On the contrarily, Gao et al. (2012) 8! and Hu
et al. (2011) ™Y found that patients with t (4;14) had
significant higher f2M predicting a poor outcome.
Chromosome 17 deletion at 17p13 with alterations
of tumor suppressor gene p53 is seen in about one
fifth of the MM patients. It represents the highest
risk in all MM genetic categories. These patients
have a shorter survival, lower possibility of
response and are prone to develop extramedullary
diseases, hypercalcemia and plasmacytomas ™.

In our study, patients with positive 17pl3 del
exhibited significantly higher B2M serum levels as
mentioned by Fonesca et al. (2003) ?%. On the other
hand, Gertz et al. (2005) ?® found no differences
between 2M and positivity of 17p13 del.

We found no significance in patients with positive
17p13 del as regard to their hemoglobin levels,
platelets count and serum creatinine levels. But
according to Jekarl et al. (2013) ™ low hemoglobin
levels (<10g/dL) (P=0.005), low platelet count
(<150x10%L) (P=0.006) and higher creatinine levels
(>1.2mg/dL) (P=0.02) were frequently found in
patients with positive 17p13 del. In the current
study, there were no correlation between the
presence of 17p13 del and age, creatinine and LDH
similar to what reported by Gertz et al. (2005) [?°!.
Chromosome 13 abnormalities are highly prevalent
in MM and other plasma cell disorders. In most

cases, chromosome 13 abnormalities present
monosomy of chromosome 13, however available
karyotypic data suggest that interstitial deletions,
predominately involving band 13q14 are observed.
Other detailed FISH studies showed that in most
cases (80-90%), of chromosome 13 abnormalities
are representative of chromosome 13 monosomy,
whereas the remaining 15% of cases have interstitial
deletions %1% 31 \Most of these studies have not
ruled out the possibility that other loci may be
involved in deletions in MM B,

We did not find an association between hemoglobin
levels and 13q14 del. However, Jekarl et al. (2013)
[l had found that low hemoglobin (Hb<10 g/dL)
levels were frequently associated with 13q14 del
(P=0.029).

There was a statistical association between 13q14
del and a poor outcome which coincided with what
was reported by Harrison et al. (2003) B? Deng et
al. (2007) B and Kassem et al. (2014) (9.

In conclusion, our study illustrates that 14q IgH
rearrangements was the most common genetic
abnormality being detected in 32.3% among the
studied Egyptian patients, however it wasn't
associated with any of the standard prognostic
factors. Genetic abnormalities in patients with
plasma cell myeloma are important risk factors in
terms of outcome. Patients with positive t(11;14)
exhibit a favourable outcome while patients with
positive 13g del had poor outcome. Longer follow
up period for at least 2 years is recommended for
correlation of genetic abnormalities with clinical
prognosis together with application of other FISH
probes as 1921 and t(14;16) (g32;923) for the
accurate detection of the exact incidence of
chromosomal aberrations among the Egyptian
myeloma patients and application of iFISH during
the follow up period of patients (after receiving
treatment) for the detection of molecular remission.
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