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TROMBOEMBOLIJA — UCESTALOST I FAKTORI RIZIKA
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Summary

Introduction. Deep vein thrombosis and pulmonary thromboem-
bolism are among the most important causes of morbidity and mor-
tality in cancer patients. They are common and serious complica-
tions that are affected by various risk factors. The aim of this study
was to determine the incidence of thromboembolic complications
and their association with risk factors in patients with newly diag-
nosed multiple myeloma. Material and Methods. A retrospective
study included 32 patients and the following variables were col-
lected: age, C-reactive protein, beta-2 microglobulin, hemoglobin,
platelets, total proteins, nephrotic syndrome, fibrinogen, D-dimer,
albumin, lactate dehydrogenase, creatinine, calcium, gender, per-
formance status, type of multiple myeloma, clinical stage, and ap-
plied therapy. All variables were compared between two groups of
patients: group with thromboembolic complications (deep venous
thrombosis and pulmonary thromboembolism), and the group with-
out these complications. Results. The study sample included 18
men and 14 women. The patients’ age ranged from 36 to 73 years.
Of the 32 patients, 6 had deep venous thrombosis of the lower ex-
tremities, and 2 patients had deep venous thrombosis and pulmo-
nary thromboembolism. The only two biomarkers that showed an
association with venous thromboembolism in our patients with
myeloma were elevated levels of C-reactive protein and D-dimer.
Conclusion. The incidence of thromboembolic complications in
patients with newly diagnosed multiple myeloma was 25%. When
making the diagnosis of myeloma, risk factors that were signifi-
cantly associated with venous thromboembolism were elevated
levels of C-reactive protein and D-dimer. The occurrence of venous
thromboembolism in patients with multiple myeloma was not as-
sociated with significantly higher mortality compared to patients
without venous thromboembolism.
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Introduction

Multiple myeloma is a malignant disease from
the group of B-cell proliferative diseases character-
ized by clonal proliferation and accumulation of
pathologically altered plasma cells in the bone mar-

SazZetak

Uvod. Duboka venska tromboza i pluéna tromboembolija su
medu najvaznijim uzrocima morbiditeta i mortaliteta kod paci-
jenata sa karcinomom. Predstavljaju ¢este i ozbiljne komplikac-
ije na koje uticu razli¢iti faktori rizika. Cilj ovog rada je da se
utvrdi ucestalost tromboembolijskih komplikacija i njihova pov-
ezanost sa faktorima rizika kod pacijenata sa novodijagnostiko-
vanim multiplim mijelomom. Materijal i metode. Retrospektiv-
nom studijom obuhvaéena su 32 pacijenta i pracene su sledece
varijable: starost, C-reaktivni protein, beta-2-mikroglobulin, he-
moglobin, trombociti, ukupni proteini, nefrotski sindrom, fibri-
nogen, D-dimer, albumin, laktat dehidrogenaza, kreatinin, kal-
cijum, pol, performans status, tip multiplog mijeloma, klinicki
stadijum i primenjena terapija. Sve ove varijable poredene su
izmedu dve grupe: grupe pacijenata sa tromboembolijskim komp-
likacijama (duboka venska tromboza i plu¢na tromboembolija) i
grupe pacijenata bez navedenih komplikacija. Rezultati. Unutar
posmatranog uzorka bilo je 18 muskaraca i 14 Zena. Starost
pacijenata je bila od 36 do 73 godine. Od 32 pacijenta, Sest je
imalo duboku vensku trombozu donjih ekstremiteta, a dva paci-
jenta udruzenu duboku vensku trombozu i pluénu tromboem-
boliju. Jedina dva biomarkera koja su pokazala povezanost sa
venskim tromboembolizamom u nasoj grupi pacijenata sa mi-
jelomom bili su poviSeni nivoi C-reaktivnog proteina i D-dime-
ra. Zakljucak. Incidencija tromboembolijskih komplikacija kod
pacijenata sa novodijagnostikovanim multiplim mijelomom iz-
nosila je 25%. Faktori rizika pri dijagnozi mijeloma koji su bili
znacajno udruzeni sa pojavom venskog tromboembolizma su
povisene vrednosti C-reaktivnog proteina i D-dimera. Pojava
venskog tromboembolizma kod pacijenata sa multiplim mijelo-
mom nije bila povezana sa znacajno ve¢im mortalitetom u
poredenju sa pacijentima bez venskog tromboembolizma.
Kljuéne reéi: multipli mijelom; venska tromboza; plu¢na em-
bolija; faktori rizika; CRP; D-dimer; incidenca; karcinomi

row [1]. The annual incidence of multiple myeloma
is up to 3 per 100,000 individuals, accounting for
about 1% of all diagnosed neoplasms and 10% of all
hematologic malignancies (second only to non-
Hodgkin’s lymphoma). In Europe, 40,000 new cas-
es were diagnosed in 2015, and it is estimated that
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VRd — bortezomib, lenalidomide, and dexamethasone
VTE — venous thromboembolism

DVT  —deep venous thrombosis

PTE — pulmonary thromboembolism

VAD — vincristine, doxorubicin and dexamethasone
CRP — C-reactive protein

p2M — -2 microglobulin

LDH  —lactate dehydrogenase

CS — clinical stage

PS — performance status

BJ — Bence-Jones type

the number will increase to 46,000 by 2025 [2]. The
estimated world-wide 5-year prevalence is approxi-
mately 230,000 patients [3]. The five-year survival
rate varies from 23 — 47% [4]. The diagnosis of mul-
tiple myeloma is based on the presence of more than
10% of pathological monoclonal plasma cells in the
bone marrow, serum/urine monoclonal protein, one
or more parameters indicating organic dysfunction
caused by myeloma activity (calcium elevation, renal
dysfunction, anemia and bone disease), and presence
of one or more biomarkers of active diseases [5].

Typically, patients are treated with approximately
3 to 4 cycles of induction therapy with bortezomib,
lenalidomide, and dexamethasone (VRd) prior to stem
cell harvest [6]. In patients under the age of 65 years
without pronounced comorbidities after introductory
triplet therapy, the treatment is continued with high-
dose chemotherapy based on melphalan and autolo-
gous hematopoietic stem cell transplantation [7].

Venous thromboembolism (VTE) is the third most
prevalent acute cardiovascular syndrome after myo-
cardial infarction and stroke, and it is associated with
a significant disease burden [8]. The VTE includes
deep vein thrombosis (DVT) and pulmonary throm-
boembolism (PTE) and it is an important cause of
morbidity and mortality among patients with cancer
[9]. Results of a recent population-based cohort study
showed that the presence of cancer is associated with
a 9-fold increased risk of VTE [10]. It is estimated that
approximately 4 —20% of cancer patients will experi-
ence VTE at some stage, with the rate being the high-
est in the initial period following the diagnosis. An-
nually, 0.5% of cancer patients will experience throm-
bosis, compared with a 0.1% incidence rate in the
general population [11]. In the long term, VTE is a
chronic disease and about 30% of all patients with
VTE have a recurrence within 10 years [12]. The
pathophysiology of venous thrombosis has been fa-
mously described by Rudolf Virchow, known as the
Virchow’s triad, which includes stasis, endothelial in-
jury, and hypercoagulability [13]. The pathogenesis of
DVT in cancer patients is multifactorial. All aspects
of the Virchow’s triad, prolonged immobilization of
the patient, application of various therapies (chemo-
therapy, growth factors, and angiogenesis inhibitors)
and surgical interventions that lead to endothelial dam-
age and hypercoagulability associated with cancer,
contribute to significantly more frequent DVT in pa-
tients with malignant diseases [14].
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Several patient-, treatment-, and tumor-related
factors affect the risk of VTE in cancer patients [15].
Reasons for higher risk of VTE in the first few months
after cancer diagnosis are likely related to intensive
therapy (surgical, radiation, and systemic) and a high-
er tumor burden at the time of diagnosis that decreases
with effective therapy. It should also be noted that
older studies did not adjust for the competing risk of
death when estimating the cumulative incidence of
cancer-associated thrombosis and therefore may have
overestimated early incidence of some particularly le-
thal tumors. The overall incidence of VTE in cancer
patients has continued to increase over time [16]. This
may be due to multiple factors, including increased
detection by serial 1imaging for staging purposes,
changes in treatment, which may be more thrombo-
genic, and longer survival of patients with multiple
cancers, therefore increasing an individual’s time at
risk of VTE [17]. More recently, tumor genetic charac-
teristics also appear to play a role in VTE formation,
since genetic profiling demonstrated that mutations in
K-ras in colon and lung cancer show an association
with increased risk of VTE [18]. The first report of an
increased incidence of VTE in patients with newly di-
agnosed multiple myeloma dates back to 1999. The
incidence was 10% and these were patients receiving
vincristine, doxorubicin and dexamethasone (VAD) or
high doses of cyclophosphamide. Since then, numerous
papers have been published on the incidence of throm-
boembolic complications in patients with multiple my-
eloma, whether newly diagnosed, refractory or relaps-
ing [19]. Despite thromboprophylaxis, the incidence of
VTE with contemporary immunomodulatory drug-
based regimens is 6 — 7% [20].

Patients with cancer who survive VTE are at risk
of the consequences of the initial event, such as in-
creased bleeding, post-thrombotic syndrome, pulmo-
nary hypertension, and recurrent VTE. The diagnosis
of VTE remains a challenge, since it is often asympto-
matic. In one prospective study of hospitalized patients,
the rate of pulmonary thromboembolism was 1%, but
the diagnosis was not made in 70% of patients who
died of acute PE, which was detected at autopsy. How-
ever, VTE is one of the most common causes that can
prevent and reduce the mortality of cancer patients,
which makes prophylaxis crucial in this high-risk
group of patients. Effective thromboprophylaxis has
been shown to reduce morbidity and mortality due to
cancer-related thrombosis. According to international
guidelines, low molecular weight heparin is the first
choice for initial and long-term treatment of VTE and
has largely replaced unfractionated heparin and oral
vitamin K antagonists, such as warfarin, due to a 50%
lower risk of recurrent VTE and similar rates of major
bleeding [21-23].

The aims of our study were to determine the inci-
dence of thromboembolic complications (DVT and
pulmonary thromboembolism) in patients with newly
diagnosed multiple myeloma and to examine the as-
sociation of risk factors in the diagnosis of the disease
with the occurrence of DVT/pulmonary throm-
boembolism.
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Material and Methods

The retrospective study included 32 patients with
newly diagnosed multiple myeloma who were diag-
nosed, treated and systematically followed-up at the
Hematology Clinic of the Military Medical Academy,
Belgrade, Serbia. The diagnosis and treatment of mul-
tiple myeloma was carried out according to the current
European Society for Medical Oncology guidelines in
the period from 2014 to 2017. This study was approved
by the relevant Ethics Committee. The following char-
acteristics were monitored: age, C-reactive protein
(CRP), B2 microglobulin (32M), hemoglobin, platelets,
total protein, nephrotic syndrome, fibrinogen, D-dim-
er, albumin, lactate dehydrogenase (LDH), creatinine
and calcium. Non-parametric variables monitored in
the study were: gender, performance status (PS) (0 or
1 vs > 2), type of multiple myeloma (immunoglobulin
A, immunoglobulin M, Bence-Jones), clinical stage
(CS). According to the international prognostic index
patients were stratified into stages I — 11, and applied
therapy (based on thalidomide, bortezomib and com-
bined VAD chemotherapy). All patients receiving VAD
polychemotherapy had a central venous access. All
these variables were compared between two groups:
group of patients with thromboembolic complications
(DVT and PTE), and group of patients without these
complications. Statistical data processing was per-
formed using the software package SPSS 20. The cal-
culated parameters for numerical features were de-
scribed as: mean, standard deviation, and median; in
the analysis of the non-parametric features, the charac-
teristics were expressed as a percentage. The frequency
of non-parametric phenomena among groups was com-
pared with the Chi-square test (Cross table, Chi-square).
Student’s t-test for two independent samples compared
the values of numerical features by groups. The statis-
tically significant difference was set at p < 0.05.

Results

Within the observed sample of 32 patients with
multiple myeloma, there were 18 men (56.3%) and
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Graph 1. Other characteristics of patients with multiple
myeloma show that more than 56% of patients had
Bence-Jones type myeloma (A), the most common clin-
ical stage was the third in 75% of patients (B).
Grafikon 1. Ostale karakteristike pacijenata sa multi-
plim mijelomom pokazuju da je vise od 56% pacijenata
imalo Bens Doznsonov mijelom tipa (A), najcesci klinicki
stadijum je bio treci kod 75% pacijenata (B)

Legenda: BJ — Bens DZonsonov

14 women (43.7%). The laboratory test results at the
time of diagnosis of myeloma (Table 1) showed el-
evated CRP in 17 patients (53.1%), 30 patients had

Table 1. Laboratory test results at the time of multiple myeloma diagnosis
Tabela 1. Laboratorijske karakteristike pacijenata u vreme dijagnoze multiplog mijeloma

Variables/Varijable Value/Vrednost Number of patients/Broj pacijenata
CRP/C-reaktivni protein >S5 mg/l 17 (53.1%)
B2M/Beta 2 mikroglobulin >2.2mg/l 30 (93.8%)
Hemoglobin/Hemoglobin <100 g/ 21 (65.6%)
Platelets/Trombociti > 350 x 1079/1 3 (9.4%)
Total proteins/Ukupni proteini > 84 g/l 13 (40.6%)
Nephrotic syndrome/Nefrotski sindrom >3.5¢g/l 15 (46.9%)
Fibrinogen/Fibrinogen >4.5 g/l 15 (46.9%)
D-dimer/D-dimer > 0.5 ng/ml 18 (56.2%)
Albumins/Albumini <30 g/l 17 (53.1%)
Lactate dehydrogenase/Laktat dehidrogenaza > 280 1J/1 18 (56.2%)
Creatinine/Kreatinin > 177 mmol/l 13 (40.6%)
Calcium/Kalcijum > 2.75 mmol/l 8 (25%)
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Graph 2. Eastern Cooperative Oncology Group (ECOG)
performance status of patients with multiple (A) and
most commonly used therapy (B)

Grafikon 2. Istocna korporativna onkoloska grupa
(IKOG) performans status pacijenata sa multiplim mi-
jelomom (A) i terapijski pristupi (B)

Legenda: IKOG — Istocna korporativna onkoloska grupa, VAD
—vinskristin, doksorubicin, deksametazon

elevated 2M and 18 patients (56.2%) had elevated
levels of D-dimer (> 0.5 ng/ml). Also, more than
half of the patients had anemia (65.6%), hypoalbu-
minemia (53.1%) and elevated LDH (56.2%).

Slightly more than 56% of patients had Bence-Jones
type (BJ) myeloma; the most common CS was III in
75% of patients, and unfavorable PS was found in
59.4% (Graph 1). The most commonly used therapy
was the VAD protocol in 19 patients, thalidomide-
based therapy in 9 patients, while bortezomib-based
therapy was the least common in 4 patients (Graph 2).

Of the 32 patients, some type of thromboembolic
complication was confirmed in 8 (25.0%), DVT of the
lower extremities was confirmed in 6 patients, and 2
patients had combined DVT and PTE. None of the
patients with central venous access developed DVT
at the site of placement. In 3 patients, DVT occurred
in the first month after the diagnosis of the disease,
while the other 5 developed thrombosis during treat-
ment ranging from 3 to 5 months (Graph 3).

When comparing the characteristics of patients
with DVT/PTE in relation to the characteristics of pa-
tients without thrombosis (Table 2), it can be seen that
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Graph 3. Incidence of thromboembolic complications
in patients with multiple myeloma

Grafikon 3. Incidencija tromboembolijskih komplikac-
ija kod pacijenata sa multiplim mijelomom

Legenda: DTV — duboka venska tromboza, PTE — plucna trom-
boembolija

elevated CRP values were statistically significantly
more often present in patients with thrombosis com-
pared to patients without DVT (p = 0.041), i.e. 7 of 8
patients with DVT had elevated CRP levels. Also, it
can be noticed that all 8 patients with DVT had an in-
creased level of D-dimer, which showed a statistically
significant difference compared to patients without
DVT (p=0.004). Comparing the characteristics of pa-
tients with DVT/PTE in relation to the characteristics
of patients without thrombosis, no statistically signifi-
cant difference was observed between sexes, levels of
B2M, hemoglobin, platelets, total protein, albumin,
fibrinogen, creatinine, calcium, and 24-h proteinuria.

Furthermore, there was no statistically significant
difference in the development of DVT in relation to
PS, CS, or in relation to the applied therapy (thalido-
mide versus bortezomib versus VAD therapy). No
difference in mortality was observed between pa-
tients whose course of disease was complicated by
DVT, compared to patients without DVT.

Discussion

The association of cancer and thromboembolic
complications, including DVT and PTE, is a well-
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Table 2. Comparative characteristics of patients with multiple myeloma in relation to the presence of deep venous

thrombosis/venous thromboembolism

Tabela 2. Uporedne karakteristike pacijenata sa multiplim mijelomom u odnosu na prisustvo duboke venske

tromboze/plucne tromboembolije

Variables DVT/PTE p/p
Varijable Yes/Da No/Ne
Gender Male/Muski 6(33.3) 12 (66.7) 0412
Pol Female/Zenski 2 (14.3) 12 (85.7) )
CRP/C-reaktivni protein Z 2 EZ} 71(?6172)) }2 8223 0.041
B2M/Beta 2 mikroglobulin z ;g 222 80((206.67)) gz(fggg); 1.000
Hemoglobin/Hemoglobin i 188 gi g 8;2 186((7726-.72)) 1.000
. > 350 x 10"9/1 1(33.3) 2 (66.7)
Platelets/Trombociti <350 x 109/1 7 (24.1) 22 (75.9) 1.000
Total proteins/Ukupni proteini Z gj gi j((32(1)§)) 19;((679é29)) 0.684
Nephrotic syndrome/Nefrotski sindrom Slile(j//]\.ég :; 882; 3 gggg 0.691
Fibrinogen/Fibrinogen Z jg gi g 832 12 Eggzg 0.423
D-dimer/D-dimer > (0.5 ng/ml 8 (44.4) 10 (55.6) 0.004
<0.5 ng/ml 0 (0.0 14 (100.0) )

. . <30 g/l 3 (17.6) 14 (82.4)
Albumins/Albumini >30 g/l 5(33.3) 10 (66.7) 0.423
LDH/Laktat dehidrogenaza z ;28 gﬁ ; 8;% 3 gég 1.000

. - > 177 mmol/l 4 (30.8) 9 (69.2)
Creatinine/Kreatinin <177 mmol/l 4(211) 15 (78.9) 0.684

. .. >2.75 mmol/l 2 (25.0) 6 (75.0)
Calcium/Kalcijum <2.75 mmol/l 6(250)  18(150) 1000

known complication in the treatment of oncology
and hematology patients. Risk factors of DVT in
cancer patients are related to: a) characteristics of
the tumor itself, b) characteristics of the patient and
associated comorbidities, c) used therapy, and d)
various biomarkers.

Similar to other malignant diseases, common risk
factors (e.g. diseases of cardiovascular origin, long-
term immobility, infections) play a significant role in
the pathogenesis of thrombosis in myeloma. In addi-
tion to paraproteinemia, which contributes to blood
hyperviscosity, various mechanisms contribute to hy-
percoagulability, such as the interaction of neoplastic
plasma cells, bone marrow stromal cells, and effects
of multiple inflammatory cytokines on the endothe-
lial cells, most commonly interleukin-6 and vascular
endothelial growth factor. High levels of paraproteins
affect fibrin polymerization and fibrinolysis. Dis-
turbed balance between procoagulant and anticoagu-
lant factors, impaired protein C activity due to ac-
quired resistance to activated protein C are some of
the known and shown mechanisms in the pathogen-
esis of myeloma thrombosis [24]. In our group of sub-
jects with newly diagnosed myeloma, the incidence of
VTE was 25%, which is in line with the results of

previously presented studies. The results of several
studies on myeloma that analyzed the association of
VTE with the clinical characteristics of the disease
showed that advanced myeloma and the degree of hy-
perviscosity were parameters associated with a more
frequent occurrence of thromboembolic complica-
tions. In our study, there was no statistically significant
difference in the incidence of VTE in relation to CS,
elevated total proteins and the presence of nephrotic
syndrome. Although it was observed that 7 of 8 pa-
tients with VTE belonged to CS III, no statistically
significant difference in the occurrence of thrombosis
was observed in relation to CS I and II (p = 0.731).
The results of published studies also show that
hematological blood parameters, such as increased
leukocyte and platelet counts and decreased hemo-
globin levels, may be associated with a significantly
higher incidence of DVT [14]. However, in our study,
no association was observed between platelet count
and decreased hemoglobin levels with a more fre-
quent occurrence of DVT. Also, other examined pa-
rameters (albumin, creatinine, fibrinogen, calcium
level, B2M and LDH) were not associated with the
occurrence of DVT. One of the risk factors for the
development of DVT as a complication in patients
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with multiple myeloma is unfavorable PS (> 2), which
may be associated with severe damage/fractures of
the flat bones and a pronounced pain syndrome that
binds patients to bed. However, although almost 60%
of patients in our myeloma group had PS > 2, no
significant difference in DVT was observed com-
pared to patients with PS 0 and 1.

The only two biomarkers that showed an associa-
tion with DVT in our myeloma patients were elevated
levels of CRP and D-dimer. Our results showed that
elevated CRP levels were found in 7 out of 8 patients
with DVT (p = 0.041). The CRP is known to be a
marker of systemic inflammation. Although some
studies have confirmed its association with DVT in
cancer patients, other studies in patients with chronic
myeloproliferative neoplasms have not confirmed its
importance [14]. In our study, all patients with myelo-
ma and VTE had elevated levels of D-dimer (p =
0.004) which is consistent with the results of some
studies [25]. As D-dimer is the primary degradation
product of fibrin and reflects the global activation of
the coagulation and fibrinolytic system, it is expected
that its increased level is associated with thromboem-
bolic complications, which was shown in our study.

Immunomodulatory/cereblon-binding agents are
the basic therapy for multiple myeloma at all phases of
therapy. While these agents are generally well toler-
ated, increased risk of VTE presents a clinical chal-
lenge. This challenge is compounded by the lack of
rigor, prospective trials of thromboprophylactic regi-
mens for VTE prevention in these vulnerable patients
[26]. The highest risk of VTE in multiple myeloma
patients is associated with receiving immunomodula-
tory agents such as thalidomide or lenalidomide, which
is exacerbated by the concomitant use of high dose
steroids [27]. The incidence of thrombosis in multiple
myeloma is less than 5% for thalidomide alone, versus
10 - 20% for thalidomide with dexamethasone and 20
- 40% for thalidomide with chemotherapy [28]. In a
randomized trial on lenalidomide with either high-dose
or low-dose dexamethasone, the incidence of VTE was
26% and 12%, respectively [29].

The patients included in this study mostly re-
ceived VAD polychemotherapy (19 patients), fol-
lowed by combination therapy based on thalidomide
(combinations with dexamethasone and cyclophos-
phamide or with dexamethasone and doxorubicin) (9
patients). Bortezomib-based therapy was the least
commonly used (4 patients). There was no statisti-
cally significant difference in the incidence of DVT
in regard to the applied therapy (p = 0.841), i.e. 4 out
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of 15 patients on VAD therapy, 3 out of 6 patients on
thalidomide and 1 out of 4 patients on bortezomib
developed DVT. Considering the applied combina-
tion therapy, the incidence of DVT in our patients
was similar to that in other study groups. Borte-
zomib, a proteasome inhibitor, is the drug that has so
far shown the lowest incidence of thromboembolic
complications (0 - 1%), either as monotherapy or in
combination with dexamethasone. Data from studies
that link VTE and inferior overall survival in multi-
ple myeloma patients are conflicting, and a clear as-
sociation has not been established [30, 31]. Although
it has been shown that DVTs are associated with ma-
lignant diseases, being the leading cause of death
after cancer, our study showed no significant differ-
ence in the survival of patients with myeloma in rela-
tion to the presence or absence of DVT.

Given that the combined triplet therapy with
thalidomide and lenalidomide is accompanied by a
significant rate of thromboembolic complications,
the American Society of Clinical Oncologists and
the European Society of Oncologists recommend
preventive use of aspirin or low molecular weight
heparin in low-risk and high-risk patients [32, 33].
However, direct-acting oral anticoagulants are be-
coming increasingly popular. Their profile is favo-
rable, as secondary to safety and efficacy, they are
administered orally and do not require routine mon-
itoring. They are currently licensed for use in the
treatment of cancer-associated thrombosis [34-36].

Conclusion

The incidence of thromboembolic complications
(deep vein thrombosis/pulmonary thromboembo-
lism) in patients with newly diagnosed multiple
myeloma was 25%. When making the diagnosis of
myeloma, risk factors that were significantly as-
sociated with the occurrence of deep vein thrombo-
sis were elevated C-reactive protein and D-dimer.

There was no statistically significant difference in
the occurrence of deep vein thrombosis in relation to
the type of myeloma, clinical stage of the disease, val-
ues of hematological blood parameters, 3-2 microglob-
ulin, lactate dehydrogenase, fibrinogen, creatinine
levels, total protein, albumin, performance status, or
the applied therapy. The occurrence of deep vein
thrombosis in patients with multiple myeloma was not
associated with significantly higher mortality com-
pared to patients without deep vein thrombosis.
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