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Sažetak

Uvod: Kod pacijenata sa solidnim tumorima 
uočen je povećan rizik za nastanak tromboembolija, 
međutim za pacijente sa malignim limfomima postoji 
malo podataka.

Cilj: Cilj ovog rada bio je odrediti incidencu TE 
kod pacijenata sa non-Hodžkin limfomima (NHL), 
Hodžkin limfomima (HL) i hroničnom limfocitnom leu-
kemijom (HLL) koji su zbrinuti u našoj instituciji.

Materijal i metode: Evaluirali smo istorije boles-
ti pacijenata sa NHL, HL i HLL dijagnostifikovanih u 
skladu sa klasifikacijom SZO i lečenih u našoj ustanovi 
između januara 2006. i decembra 2014. godine.

Rezultati: Od ukupno 1054 pacijenta, 48,4% ima-
lo je NHL visokog gradusa, 20,0% NHL niskog gradusa, 
14,5% HL, 7,1% imalo je druge forme limfoma i 10,0% 
HLL. U grupi pacijenata sa limfomima, 72 (6,8%) imalo 
je najmanje jednu TE. TE je uključivala trombozu du-
bokih vena (38,9%), trombozu jugularnih vena (12,5%), 
plućnu emboliju (11,1%), trombozu CNS (6,9%), trom-
bozu površinskih vena (2,8%), akutni infarkt miokarda 
(1,4%) i ostalo (26,4%). Kod 49 pacijenata tromboza se 
pojavila u toku terapije ili do tri meseca nakon završet-
ka terapije, dok je kod 23 pacijenta tromboza dijagnos-
tifikovana pre terapije. Pacijenti sa agresivnim formama 
NHL i HLL imali su značajno veću incidencu TE (8,63%, 
8,57%) u poređenju sa pacijentima sa drugim tipovima 
limfoma (p = 0,009). Nije postojao statistički značajno 
povećan rizik od TE u zavisnosti od tipa limfoprolifera-
tivne bolesti.

Zaključak: Ova studija je potvrdila rezultate ra-
nijih studija o povećanom riziku od tromboembolijskih 
događaja (TE) kod pacijenata sa agresivnim oblicima 
hroničnih limfoproliferatvnih bolest, ali i da ne postoji 
statistički značajna razlika u odnosu na pol i godine.

Ključne reči: tromboembolijski događaj, non-
Hodžkin limfom, Hodžkin limfom, hronična limfocitna 
leukemija

Abstract
 

Introduction: An increased risk for thromboem-
bolism in cancer patients has been observed in patients 
with solid tumours, whereas little data exist on malig-
nant lymphoma. 

Aim: Determination of the incidence of TE in pa-
tients with non Hodgkin lymphoma (NHL), Hodgkin 
lymphoma (HL)  and chronic lymphocytic leukemia 
(CLL) treated in our institution. 

Material and methods: We reviewed medical 
records of patients with NHL, HL and CLL diagnosed 
according to the WHO classification and treated at our 
institution between january 2006. and december 2014. 

Results: A total of 1054 patients, 48.4% had high-
grade NHL, 20.0% low-grade NHL, 14.5% HL, 7.1% 
other forms of lymphoma and 10.0% CLL. In group of 
lymphoma patients, 72 (6.8 %) had at least one TE. TE 
included deep vein thrombosis (38.9%), jugular vein 
thrombosis (12.5%), pulmonary embolism (11.1%), CNS 
thrombosis (6.9%), superficial vein thrombosis (2.8%), 
acute myocardial infarction (1.4%) and other (26.4%). 
In 49 patients thrombosis occurred during treatment or 
up to three months after therapy completion, whereas in 
23 patients thrombosis was diagnosed prior to therapy. 
Patients with aggressive NHL and CLL had significant-
ly higher incidence of TE (8.63%, 8.57%) compared to 
other types of lymphoma patients (p = 0.009). There is 
no statistical significance of impact of different types of 
lymphoproliferative diseases on increased risk for TE. 

Conclusion: This study confirmed findings of 
some earlier studies of increased risk of thromboembolic 
events (TE) in patients with agressive forms of chronic 
lymphoproliferative diseasses, but there is no significant-
ly impact of gender or age on that risk. 

Keywords: thromboembolic event, non-Hodgkin 
lymphoma, Hodgkin lymphoma, chronic lymphocytic 
leukaemia.
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Introduction 

A thromboembolic event (TE) occurs in approx-
imately 15% of patients with malignant disease [1] and 
patients with malignancies who develop thromboembo-
lism usually have shorter overall survival time [2]. Addi-
tionally, cancer is frequently found in patients hospital-
ized  for idiopathic TE or develops subsequently [3, 4]. 
Malignancies of the lung, brain, liver and kidney carry a 
particularly high risk for TE developing [3], additional 
risk factors being extensive malignant disease as well as 
chemotherapy or hormonal therapy [5-7]. Cancer pa-
tients with TE have a higher mortality and recurrence 
rate than patients with idiopathic TE [8]. A couple of 
studies analyzed the incidence of thromboembolism in 
patients with haematologic malignancies. Earlier studies 
showed an increased  incidence of thrombosis in patients 
with high grade non-Hodgkin lymphoma (hgNHL), 
Hodgkin lymphoma (HL) and CNS lymphoma [9-12]. 
Some studies also showed an increased  risk of NHL and 
HL in patients within a year after a venous thromboem-
bolism [3,4]. However, in those studies, patient numbers 
were either small or there was not enough pieces of in-
formation on the lymphoma types, and analysis rather 
looked at increased cancer risk in a thrombosis patient 
than at thrombosis risk in lymphoma patients. 

The aim of this study is to determine incidence of 
thromboembolic events in patients with non Hodgkin 
lymphoma, Hodgkin lymphoma  and chronic lympho-
cytic leukaemia who were treated in our institution. 

Matherial and methods 

We reviewed all medical records of patients with 
malignant lymphoproliferative diseases treated at Clin-
ic of Hematology Clinical center of Serbia. We included 
patients with diagnosed NHL, HL i CLL between Janu-
ary 2006. and December 2014. according to the current 
WHO classification [13]. Patients with multiple myelo-
ma, benign lymphadenopathy or acute forms of leukae-
mia were excluded from analysis in this study. Throm-
boembolic events had been confirmed by venography or 
ultrasound (for deep venous thrombosis (DVT), upper 
extremity thrombosis, central venous catheter throm-
bosis and portal vein thrombosis), computed tomog-
raphy or scintigraphy (for pulmonary embolism (PE)), 
magnetic resonance imaging (for central nervous system 
(CNS) thrombosis) or angiogram (for arterial thrombo-
sis). In all patients with medical records reviewed in this 
study, including patients with detected TE, we reviewed 
presence of additional risk factors for TE, showed in ear-
lier studies, as malignancy localization in patients with 
solid forms of lymphoproliferative diseases, platelet and 

leukocyte number, level of hemoglobin, body mass index 
(BMI), reduced mobility of patient, presence of throm-
bophyllic conditions, presence of recent trauma or sur-
gical procedure, heart or respiratory failure, hormonal 
therapy, presence of neutropenia, placed central venous 
catheter and clinical stage of disease [12, 14-21]. 

Patients were catagorised into five clinical groups: 
hgNHL, lgNHL [22], HL, CLL and group of remain-
ing lymphoproliferative diseases (T cell NHL, prolym-
phocytc leukaemia (PLL), hairy cell leukaemia (HCL), 
mantle cell lymphoma and mycosis fungoides (MF)) 
[13, 22-24]. Clinical stages were determined accoding to 
current classifications [25-17]. TE were cathegorized in 
seven groups: DVT, PE, internal jugular vein thrombosis, 
acute miocardial infarction (AIM) and group of remain-
ing localizations of thrombosis. Data were collected in 
a Microsoft Office Excel 2013 database, and analyzed in 
IBM SPSS statistics v. 22 software package. Correlation of 
the TE incidence with subtype of disease, gender and age 
were calculated using Fisher’s exact test.

Results 

A total of 1054 patients, with malignant lymph-
oproliferative diseases were included in analysis for 
this study, 576 patients were men (54.6%) and 478 were 
women (45.4%). Mean age was 59.2 ± 15.2 years. A to-
tal of 510 (48.4%) patients had hgNHL, 211 (20.0%) 
had lgNHL, 153 (14.5%) had HL and 75 (7.1%) had 
other types of lymphoma. Diagnosed CLL had 105 
(10.0%) patients. Out of 1054 patients included in this 
study, 72 (6.8%) had at least one TE. Forty patients were 
men and 32 women. In 72 patients with TE, 38.9% had 
DVT, 11.1% PE, 12.5% internal jugular vein throm-
bosis, 6.9% CNS thrombosis, 2.8% superficial vein 
thrombosis, 1.4% AIM and 26.4% other thrombosis 
localizations. In 49 (68%) of patients TE occured dur-
ing treatment or in the period of the first three months 
after completion of treatment, whereas in 23 (32%) of 
patients TE was diagnosed prior to therapy initiation.  
 
Table 1. Incidence of thromboembolic events in patients 
with chronic malignant lymphoproliferative diseases  
according to disease groups 

Diagnosis Number of 
patients

Number of pa-
tients with TE

Incidence of 
TE (%)

hgNHL 510 44 8.63
lgNHL 211 9 4.26
HL 153 5 3.27
CLL 105 9 8.57
Other types 75 5 6.67
Total 1054 72 6.83

Patients with hgNHL and CLL had a statistically signif-
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icant higher rate of TE (8.63%, 8.57%) compared to pa-
tients with other types of malignant lymph oproliferative 
diseases (RR = 2.1; 95% CI for RR 1.2-3.6; p = 0.009). 
In group of patients with lgNHL rate of TE had value of 
4.26%, with HL 3.27%, and with other types of lymphop-
roliferative diseases 6.67% (Table 1).

Group analysis of patients with high grade lym-
phoma showed a slightly higher TE rate in male patients 
(9.5% vs 7.7%) without statistical significance (p = 0.275). 
In this group of patients mean age was 55.53 years (18-
87 years), 44.3% of patients was 60 years of age or more 
and statistically significant difference of TE rate was ver-
ified in subgroups of patients with 60 years of age or old-
er, and younger than 60 years, with significantlly higher 
incidence of TE in patients younger than 60 years of age 
(15.4% vs 5.1%; p = 0.011). In patients with lgNHL, mean 
age value was 55.11 years with age span 18-76 years. 

Patients with 60 years of age or older contributed 
with 30.7%. This group of patients also did not show sig-
nificant difference between TE rate in patients correlated 
to age (p = 0.522) and gender (p = 0.097). 

Group of patients with HL had mean age 34.54 
years (15-60 years). In this group, there was 5.4% patients 
with 60 years of age or older and no one had TE. Statis-
tically significant difference in TE rate in this group was 
not found according to gender of patients (p = 0.232). 

TE rate in group of patients with CLL was 8.6%. 
Age span was 29-84 years with mean age value of 59.12 
years. Statistical significance of TE incidence in pa-
tients older or younger than 60 years was not detected  
(p = 0.311), although patients with 60 years of age or 
older contributed with 58.9% in this patient group. Also,  
significance was not found observing gender of patients 
(p  =  0.095).

Out of 1054 patients with chronic malignant 
lymphoproliferative diseases, 1.7% (18 patients) had 
CNS lymphoma. In that group of patients, TE was ver-
ified in 11.1% of cases, in contrast to 6.8% which is rate 
of TE in patients without CNS involvement. Howev-
er, statistical significance was not detected (p = 0.351).  
All these findings failed to reach statistical significance 
due to the overall low number of thromboembolic events 
in patient cohort group (Table 2 and 3).

  

Table 2. Incidence of thromboembolic events in patients 
with chronic malignant lymphoproliferative diseases – 
correlation with gender

Diagnosis Male (%) Female (%) p value
hgNHL 9.5 7.7 0.275
lgNHL 1.9 6.5 0.097

HL 4.9 1.4 0.232
CLL 5.5 15.6 0.095
Total 6.94 6.69 0.486

Table 3. Incidence of thromboembolic events in patients 
with chronic malignant lymphoproliferative diseases – 
correlation with age

Diagnosis ≥ 60 years of 
age (%)

< 60 years of 
age (%) p value

hgNHL 5.1 15.4 0.011
lgNHL 1.9 6.5 0.522

HL 0.0 5.4 0.899
CLL 9.3 3.3 0.311
Total 6.94 6.69 0.486

Discussion 

Our  analysis  shows an increased incidence of TE of  
approximately 7% in patients with chronic malignant 
lymphoproliferative diseases. The highest incidence was 
observed among patients with hgNHL and CLL, whereas 
a much lower incidence was seen in patients with lgNHL 
and HL. 

Mohren et al. showed correlation between  in-
creased incidence of TE in cases with bad outcome of 
diseases [12]. Our results are consistent with this finding, 
showing slightly lower incidence of TE in patients with 
hgNHL. Earlier studies also did not show significant dif-
ference between TE rate in patients with 60 years of age 
and older and patients younger than 60 years of age. In 
our study we showed significantly higher incidence of TE 
in patients with hgNHL younger than 60 years of age, 
which is in contrast to the most of earlier studies. Simi-
lar to one of the earlier researches which showed higher 
incidence in patients with CNS lymphoma [11], we also 
showed the same result, although without statistical sig-
nificance. Analysis of data of TE incidence in research of 
Mohren et al. [12] has not been made in group of patients 
with lgNHL because of patients with CLL was included 
in this group. For this reason, and for reason of different 
classifications of clinical stages [25, 28, 29], we separate 
these two groups of patients. Although, we still did not 
get statistical significance of increased incidence of TE 
between patients of different age or gender subgroups in 
these two groups of lymphoproliferative diseases. 

The largest number of detected TE in patients 
included in this study occured during the use of chem-
oterapy protocol or in the first three months period after 
completing the treatment. 

Data about congenital or acquired thrombophyllic 
conditions, as presence of anticardiolipin antibodies or 
antithrombin, deficiency of protein C or protein S, pres-
ence of mutation of gene which codes prothrombin or 
Leiden mutation of factor V was not found among pa-
tients in this cohort group.  
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Conclusion 

Our study confirms findings in some of earlier 
studies of increased risk for TE in patients with agressive 
forms of lymphoma and CLL, but there is no statistical 
significance which would indicate the influence of gen-
der or age on increased risk for TE occurrence, except 
in case of high grade NHL where patients younger than 
60 years of age have higher risk for TE with regard to 
patients with 60 years of age or older.
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