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Abstract
The main feature in multiple myeloma is osteolysis and, hence, bone turnover markers have got the at most 
care in different studies on this disease. The present paper would stress on the calculation of free progression 
survival indices using some of these markers .

Sixty-five MM (males=41, females=24) patients distributed to different hematologycenters in Iraq were 
enrolled in this study. Their age range was 39-81 years, they were distributed all on three stages of the 
diseaseaccording to the international staging system (ISS) : Group A – Stage I (n=21 patients, age mean 
57.14±12.25 years), Group B – Stage II (n=22 patients, age mean of 56.45±11.33 years), and Group C-Stage 
III (n=22 patients, age mean 60.59±11.55 years). Blood samples were taken from each patient just prior 
to starting the chemotherapy for the measurement of blood hemoglobin (Hb), serum Creatinine, Calcium, 
β2 Microglubulin, Osteocalcin (OC), total and Beta C-terminal telopeptide (CTX, BCTX), Parathyroid 
hormone (PTH), Syndecan-1 (CD138), and both kappa & lambda free light chain (FLCк, FLCλ).

There was no significant association between age, sex, body weight and residency with disease staging or 
progression. From the bone markers studied only CTX and BCTX were significantly associated with the 
disease progression and showing varying free progression patient survival times with CTX and BCTX at 
different concentrations.

The comparison between the results of the newly diagnosed and long-standing patients revealed that only 
total FLC, FLCк, FLCλ and CD138 were significantly higher in the long-standing patients. Their sensitivity 
and specificity values were varying among these markers.
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Introduction
The annual incidence of multiple myeloma (MM) 

in the UK was reported to be 5/100 000, constituting 
about 10% of hematological malignancies and affecting 
middle sixties mostly with variation among different 
races and sex(1).

It was reported that neither changes in monoclonal 
protein levels nor X-rays can be exact indices of 
the activity in bone turnover and thus, the need for 
biochemical markersfor bone activity in MM is 
essential(2).

Staging of MM, principally, depends on serum levels 
of β2-microglobulin and albumin (International staging 
system, ISS). The heterogenicity and variability of MM 
course led to the inclusion of other prognostic factors 
as C-reactive protein, lactate dehydrogenase, LDH, 
and cytogenetics by Fluorescence in situ hybridization, 
FISH(3-4).

Improvement in the survival of MM patients, in 
the last decade, including those with high risk has been 
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reported(5), Elevated C-reactive protein is considered a 
determinant predictor of lower survival rates in patients 
with several cancers incuding MM(6).

Classification of myeloma risk using the 
international staging system (ISS) and host factors 
such as age, performance status, and comorbidities 
are considered important for determining prognosis 
and choosing treatment options (7). However, many 
parameters were suggested for these purposes, some 
concern demographic characteristics as age, residence, 
gender, race, or obesity (8-10), others are related to 
diagnostic results as radiology or laboratory findings as 
Hb, plasma cells, renal insufficiency, hypercalcemia, β2-
microglobulin, free light chain, Parathyroid hormone, 
PTH, or immunofixation tests (11-17).

Bone markers have, also, been found to be related 
to MM staging in variable degrees as total and Beta 
C-Terminal telopeptide (CTX, BCTX), osteocalcin 
(OC), Syndecane-1 (CD138).(18,)with a statistically 
significant positive correlation between bone lesions 
degree and β-CTX levels(19).

Disease progression and free progression survival 
rates are two important tasks for treatment of patients 
with MM(20). The present study elucidates and evaluates 
these two points for different biomarkersin a sample 
patient with MM.

Materials and Method
Hospital-Based cross-sectional research was 

conducted over eleven months from May 2018 to June 
2019. A total 65 Multiple Myeloma (MM) patients(with 
age range of 39- 81years) were involved in the study 
who were subjected to physical examination and 
diagnosed by hematologists with Multiplemyeloma 
from both genders (based on the Diagnostic criteria of 
the International Myeloma Working Group - IMWG). 

They were distributed to different Departments of 
hematology from Al-Imamain Al-Kadhimain Medical 
City, Al-Yarmuk Hospital, Baghdad Medical City 
teaching laboratories, Mirjan teaching Hospital in Hilla, 
and center of hematology and oncology in Basra.

A group (12) of newly diagnosed pattients emerged. 
The 65 patients were grouped into 3 stages according to 
the international staging system (ISS):Group A – Stage 
I (21 patients, age mean 57.14±12.25 years), Group 
B – Stage II (22 patients, age mean of 56.45±11.33 
years), and Group C-Stage III(22 patients, age mean 
60.59±11.55 years).

Full data were obtained from each patient using 
a preformed questionnaire. Initial laboratory results 
were recorded from tests performed for the patients. 
Serum urea, creatinine, and calcium were determined 
by spectrophotometric method. Moreover, a complete 
blood count and ESR, serum Immuno- fixation 
Electrophoresis, Imaging bone surveys, bone marrow 
aspirate, and bone marrow biopsy results were registered 
for each patient. Patients excluded from the study were 
those who had Liver disease, active infections (human 
immune-deficiency virus, HIV, Hepatitis B, or C), and 
pregnant or breast-feeding women. For each patient the 
following laboratory tests were done: Serum albumin, 
and protein electrophoresis, Free light chains test Kappa 
(FLC-k) & Lambda (FLC-l), β2microglobulin (β2-MG), 
Osteocalcin (OC), C-terminal telopeptide (CTX), Beta 
C-terminal telopeptide (βCTX), Parathyroid hormone 
(PTH) and Syndecan-1(CD138). All tests were done by 
ELISA technique.

Results
None of the included demographic characteristics 

like age, gender, BMI, as well as residency showed any 
significant association with any of the three stages of the 
disease, (as shown in table 1).

Table (1): Association of Demographic Characteristics of The Patients and duration with Disease Staging

Variables Stage I (n=21) Stage II (n=22) Stage III (n=22) P-value

Age (Years)
Mean±SD 57.14±12.25 56.45±11.33 60.59±11.55 0.461

Gender
Male
Female

14(66.67%)
7(33.33%)

12(54.55%)
10(45.45%)

15(68.18%)
7(31.82%)

0.593

BMI (kg/m2) 22.83±3.88 21.36±3.29 22.73±4.05 0.359
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Variables Stage I (n=21) Stage II (n=22) Stage III (n=22) P-value

Residence
Urban
Rural

9(42.86%)
12(57.14%)

8(36.36%)
14(63.64%)

14(63.64%)
8(36.36%)

0.168

Weight
Underweight
Normal weight
Overweight
Obese

4(19.05%)
12(57.14%)
4(19.05%)
1(4.76%)

4(18.18%)
15(68.18%)
2(9.09%)
1(4.55%)

5(22.73%)
8(36.36%)
8(36.36%)
1(4.55%)

0.589

Duration (Months)
Mean±SD 6.19±2.96a 15.73±10.45b 35.04±31.78c 0.00

a, b and cdifferent small letters indicate significant differences.

For the bone markers the Univariate Cox progression analysis showed that only CTX and βCTX had a significant 
association with disease progression with P-values of 0.023 & 0.044 respectively (table 2).

Figure 1: (A) : Kaplan-Meier curve. Mean time in advanced stage for β CTX <6800 & > 6800 ng/mL; (B): 
Receiver Operating Curve for Some Selected Markers in The Context of Discrimination between Newly 

Diagnosed and Longstanding MM patients

Kaplan-Meier survival curve was constructed to 
find out the prognostic value of CTX and βCTX in free-
progression survival (FPS). Mean FPS for patients with 
CTX ≤ 25 ng/ml was 52.86 months (95%CI= 36.93-
68.78), while that for CTX > 25 ng/ml it was 25.46 
months (95%CI= 19.0-31.91), p-value (Log-Rank) = 
0.015 (Figure 1-A).

Likewise, mean FPS for patients with βCTX ≤ 6800 
ng/ml was 52.51 months (95%CI= 35.97-69.06), while 
that for βCTX >6800 ng/ml= 32.26 months (95%CI= 
18.48-46.03) p-value (Log-Rank) = 0.014 (Figure 1-B).

Table 2: Univariate Cox Regression Analysis of 
bone turnover markers as Risk for MM progression

Variable p-value HR 95%CI

FLCλ(ng/ml) ≤30, >30 0.267 0.43 0.1-1.91

FLCк (ng/ml) ≤30, >30 0.816 1.14 0.37-3.5

Total FLC (ng/ml) ≤60, >60 0.154 1.60 0.37-6.82

к/λ ratio ≤2.5, >2.5 0.154 2.62 6.7-9.86

PTH (pg/ml) ≤150, >150 0.851 1.1 0.37-3.25

Osteocalcin (mg/dl) ≤10, >10 0.338 0.36 0.04-2.9

CTX (ng/ml) ≤25, >25 0.023 4.65 1.23-17.62

βCTX (ng/ml) ≤6800, >6800 0.044 3.61 1.03-12.57

CD138 (ng/ml) ≤400, >400 0.179 2.53 0.65-9.81
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The patients of the study were divided into two 
groups regardless of staging: newly diagnosed (12 
cases) and longstanding (43 cases). The bone turnover 

markers which show significant differences between 
newly diagnosed and longstanding patients are (shown 
in table -3).

Table 3:Bone markers in Newly Diagnosed & Longstanding MM Patients

Variables Newly diagnosed (n=12) Longstanding (n=53) P-value

FLCк (ng/ml) 8.81±7.91 32.65±25.76 0.002

FLCλ (ng/ml) 9.88±6.57 35.03±32.74 0.011

PTH (pg/ml) 174.5±15.0 150.36±29.94 0.009

к/λ ratio 3.98±9.53 2.11±1.7 0.175

Total FLC (ng/ml) 18.69±5.35 67.68±26.46 <0.001

Osteocalcin (ng/ml) 10.39±9.2 9.56±5.13 0.668

CTX (ng/ml) 22.6±4.63 24.42±8.04 0.454

βCTX (ng/ml) 6380±1388 6926.2±2413 0.454

CD138 (ng/ml) 262.58±90.76 428.17±190.85 0.005

The Receiver operating characteristic (ROC) 
curve was used to evaluate the diagnostic value for the 
detection of new MM cases. Figure s 3 & 4 show the 
results of ROC curve in the evaluation of FLCк, FLCλ, 
total FLC and CD 138.

The CD138 showed significant increase in the 
longstanding patients compared with the newly 
diagnosed patients, The AUC was 0.742, 95%CI= 0.49-
0.951, p=<0.001. The sensitivity and specificity of the 
test at CD38 cut off= 345.35 ng/ml were 0.922 and 0.73 
respectively.

Discussion
About 80% of newly diagnosed MM patients were 

reported to have bone disease (osteoporosis osteolysis 
or compression fractures) with spine being the more 
frequent site affected(21). The present results show the 
significant association of CTX and βCTX with disease 
progression. Recent study has attributed osteoporosis of 
MM to imbalance of osteoclast and osteoblasts which 
results in increased production of βCTX and show very 
high concentration in the third stage of MM(22) .

They were claimed to be useful in assisting clinicians 
to evaluate a patient’s risk of developing complications 
during healing following surgical intervention(23), 
moreover it was reported to show significant change 
in MM before progressive disease were recognized 
(24). Another report on the clinical importance of urine 

N- terminal telopeptide (NTx) and serum C- terminal 
telopeptide (CTX) showed that these markers, with 
osteocalcin and bone alkaline phosphatase, were very 
important in the prognosis of MM(25).

The present finding of Kaplan-Meier curve on 
carboxy telopeptide being a predictor of overall survival 
in the myeloma patients coincides with previous 
reports(26). Thomas Lund et al, 2010, went further 
to consider these markers important tools for patient 
therapy and management and others claimed that high 
CTX would predict for poor overall survival in MM 
patients on some type of therapy(27).

In the comparison between the newly diagnosed 
and longstanding patients, and the measurement of 
sensitivity and specificity of the bone markers which 
showed significant differences, the clinical importance 
of total free light chain and their two types (FLCк, & 
FLCλ,) is clearly evident (fig. 1).

In addition of being a marker for clonal evolution 
of the neoplastic cells it also indicates a loss of control 
on heavy and light chains synthesis(28). However, recent 
report recommended the use of serum FLC ratio with 
caution and abnormal serum FLC ratio should be limited 
to those who have high Light chain only(29).

Syndecan (CD138) is among the markers which 
showed a significant difference between the newly 
diagnosed and long-standing MM patients with 
acceptable sensitivity and specificity (fig 1).
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Syndecanis a member of a family of integral 
membrane heparin sulfate proteoglycans. It is detected 
solely on cells of the B lymphocyte lineage(30).

The results of a recent study show that squamous 
cell (and urothelial) carcinomas are prone to express 
Syndecan-1, often at high levels. The CD138 expression 
analysis is currently used in routine diagnostic pathology 
to distinguish and quantitate plasma cells, for example, 
in the bone marrow and in endometrial biopsies 
where the presence of plasma cells indicates chronic 
endometritis(29). The surface expression of CD138 was 
reported to dynamically regulates a switch between 
growth and dissemination for myeloma, in response to 
nutrient conditions(30) .

Conclusions
All the studied markers could be used collectively 

to give better detection, prognosis and discrimination 
between newly diagnosed and long-standing patients, 
but, however the total FLC remains the best.
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