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Several studies of malignant lymphoma have been 
reported in Europe and Asia [1–5], as the frequency of 
malignant lymphoma has increased as the population 
ages. Thrombotic disorders and clinical abnormalities of 
blood coagulation, including deep vein thrombosis (DVT) 
[6] and disseminated intravascular coagulation (DIC) 
[7], are the most frequent complications and the second 
most common cause of death in patients with malignant 
diseases such as solid tumors [8, 9], acute promyelocytic 
leukemia (APL) [10] and malignant lymphoma [11]. In he-
matopoietic malignancy, a recent study showed that the 
incidence of malignant lymphoma was higher than that of 
acute myeloblastic leukemia (AML) [12]. The incidence 
of DIC in malignant lymphoma is not as high but absolute 
numbers of patients have increased recently according to 
a survey by the Japanese Ministry of Health and Welfare 
(Table 1) [7]. It is recognized that patients with malignant 
lymphoma are in a hypercoagulable state and frequently 
have associated thrombotic disorders during the clinical 
course of the disease [13].

One mechanism of hypercoagulability in malignant 
diseases is the action of tissue factor (TF), which may 
be tumor cell-derived [14–16] or may originate from the 
tumor-associated environment [17]. TF is a transmem-
brane glycoprotein that plays an essential role in initiation 
of the TF coagulation pathway. TF serves as the recep-
tor that binds to its essential cofactors, factor VII and 

activated F VII, leading to thrombin generation and fibrin 
formation [18]. In malignant disease, TF is presumed 
to play an important role in coagulation abnormalities, 
and also in abnormal angiogenesis [19], progression 
[20] and metastasis [21]. DIC is frequent in patients with 
malignant tumors such as AML, solid cancers or malig-
nant lymphoma. TF is an essential factor for onset of DIC 
and plasma TF antigens are markedly elevated in those 
diseases [22]. However, it has been suggested that the 
main source of TF differs in each disease.
Table 1. Underlying diseases associated with DIC from a report by the 
Japanese Ministry of Health and Welfare in 1998 [7]

DIC Total Frequency
Sepsis 166 410 40.5%
NHL 154 777 19.8%
Hepatoma 113 3545 3.2%
AML 91 288 31.6%
Lung cancer 82 1026 8.0%
Respiratory infections 78 1205 6.5%
Liver cirrhosis 72 3335 2.2%
APL 71 91 78.0%
Gastric cancer 46 1090 4.2%
ALL 45 151 29.8%
APL 71 91 78.0%
Fulminant hepatitis 29 64 45.3%
Sepsis 166 410 40.5%
Breast cancer 7 19 36.8%
AML 91 288 31.6%
Acute lymphoblastic leukemia 45 151 29.8%
Acute myelomonoblastic leukemia 11 40 27.5%
Others 33 124 26.6%
Chronic myelocytic leukemia 22 84 26.2%
Acute monoblastic leukemia 7 28 25.0%

HEMOSTATIC ABNORMALITIES IN LEUKEMIA
The highest reported frequency of DIC is in APL and the 

lowest is in chronic myelocytic leukemia (CML) and chronic 
lymphocytic leukemia (CLL) (Table 2) [23]. TF antigen and 
activity in leukemic cell homogenates, especially in APL 
and AML, were previously reported to be significantly el-
evated [24, 25]. However, in CML, CLL, acute lymphocytic 
leukemia (ALL) and non-Hodgkin’s lymphoma (NHL), TF 
antigen was not as elevated as in APL. Plasma TF antigen 
levels were also high in APL but low in CML, ALL and NHL 
[26]. That is, leukemic cells themselves strongly expressed 
TF spontaneously. There are several hemostatic factors in 
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leukemia cells, including TF, plasminogen activator (PA), 
PA inhibitor (PAI) [27], F X activator activity, anticoagulant 
activity [28], elastase-like activity, trypsin-like activity and 
chymotrypsin-like activity, suggesting that these factors 
may affect the hemostatic system (Fig. 1). Among them, 
only TF and PA were associated with DIC (Table 3). Re-
cently, anexin II [29] has been reported to be expressed 
in APL and to activate fibrinolysis, like the PA stimulator 
reported previously [30]. PAI and elastase relate to organ 
failure or vascular endothelial cell injuries. 
Table 2. Frequency of DIC in hematopoietic malignancies
AML 28%
APL 96%
Acute myelomonocytic leukemia 50%
Acute monocytic leukemia 41%
ALL 34%
CML blastic crisis 15%
CML 0%
CML 0%
Adult T cell leukemia 30%
Total 34%

Fig. 1. Hemostatic factors in leukemic cell homogenates. 
a — M1-2; b — APL; c — M4-5 — acute myelomonocytic leuke-
mia and acute monocytic leukemia; d — CMLbc — chronic 
myelocytic leukemia, blastic crisis; e — ALL; f — NHL — non 
Hodgkin’s lymphoma

Table 3. Hemostatic factors in leukemic cells and DIC
Hemostatic factor DIC Without DIC
TF (u/107 cells) 4.97 ± 0.67** 1.89 ± 0.26
PA (u/107 cells) 2.35 ± 0.65* 0.68 ± 0.22
FX activator activity (u/107 cells) 2.32 ± 0.54 2.44 ± 0.35
Elastase like activity (u/107 cells) 8.3 ± 2.5 11.5 ± 2.6
Chymotrypsin like activity (u/107 cells) 20.4 ± 7.6 25.1 ± 4.6
Trypsin like activity (u/107 cells) 26.8 ± 8.7 28.9 ± 5.9
Data are mean ± SD. *p < 0.05; **p < 0.01.

In patients with leukemia, hemostatic abnormalities, 
bleeding and thrombosis are directly caused by TF, PA 
or annexin II in leukemic cells, and thrombocytopenia 
is caused by bone marrow suppression (Fig. 2). Among 
hemostatic abnormalities in leukemia, both hyperco-
agulabilities and hyperfibrinolysis exist and a bleeding 
tendency frequently appears. All-trans retinoic acid 
(ATRA), which inhibits expression of TF or annexin II in 
leukemic cells, is a useful treatment for APL. 

Fig. 2. Mechanism of hemostatic abnormalities in patient with acute 
leukemia. In hemostatic abnormalities of leukemia, both hyperco-
agulabilities and hyperfibrinolysis exist and bleeding tendency is 
frequent. TF — tissue factor, PA — plasminogen activator

HEMOSTATIC ABNORMALITIES 
IN MALIGNANT LYMPHOMA
In our recent study [13], the frequency of association 

with DIC or interstitial pneumonia (IP) in patients with 
malignant lymphoma was 3.2% or 4.1%, respectively 
(Table 4). Coagulation markers in malignant lymphoma 
appeared to deteriorate compared to healthy subjects 
(Table 5). Activated partial thromboplastin time (APTT) 
and prothrombin time (PT) were slightly prolonged and 
plasma levels of FDP were markedly elevated in some 
patients. Plasma levels of fibrinogen and D-dimer were 
significantly elevated, suggesting the complications of 
infection or inflammation with hypercoagulable and fi-
brinolytic states. Plasma levels of D-dimer are markedly 
increased in solid tumors [31] and malignant lymphoma 
[32] and were strongly related to future thrombosis [33]. 
Leukocyte TF mRNA and plasma TF antigen were signifi-
cantly increased in patients with malignant lymphoma, 
especially DIC or IP. Our results support an assumption 
that malignant lymphoma predisposes to DIC.

The association of DIC with malignant lymphoma 
was frequently observed in stage IV disease, however 
no significant differences in APTT, PT and fibrinogen 
were observed among the four clinical stages. Leu-
kocyte TF mRNA, plasma levels of FDP, D-dimer and 
TF antigen were significantly elevated in stage IV lym-
phoma. However, leukocyte TF mRNA did not correlate 
with plasma TF antigen (Table 6). There is considerable 
evidence that the incidence of thrombotic disorders 
and DIC is increased in patients with advanced cancer 
[34], particularly in progressive metastatic cases [35]. 
The incidence of DIC was especially high in NK cell or 
Burkitt’s lymphoma. The incidence of DIC in malignant 
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lymphoma was apparently distinct for each clinical stage 
or histological type. Leukocyte TF mRNA was markedly 
increased in some cases of NK cell lymphoma, whereas 
no significant differences of plasma TF antigen were de-
tected among the nine groups. Furthermore, leukocyte 
TF mRNA was markedly increased in patients in DIC high 
risk groups. Leukocyte TF mRNA reflected activated 
leukocyte TF expression and is possibly an important 
marker for predicting the development and/or progno-
sis of DIC in patients with malignant lymphoma.
Table 4. Incidence of severe complications associated with malignant lym-
phoma

IP/ARDS DIC
Patients 
(n=217) 9 (4.1%) 7 (3.2%)

Clinical Stage
Stage I 37 1 (2.7%) 1 (2.7%)
Stage II 42 3 (7.1%)
Stage III 33 1 (3.0%)
Stage IV 64 4 (6.2%) 6 (9.4%)
unknown 31

Histological Type
Diffuse large B cell lymphoma 86 5 (5.8%) 1 (1.2%)
Follicular lymphoma 26
MALT lymphoma 19
Hodgkin’s lymphoma 12 1 (8.3%)
Mantle cell lymphoma 10
Marginal zone B cell lymphoma 8
Adult T cell lymphoma 4
Natural killer cell lymphoma 7 3 (42.9%)
Burkitt’s lymphoma 7 2 (28.6%) 2 (28.6%)
Others 38 1 (2.6%) 1 (2.6%)

Table 5. Hemostatic abnormalities encountered in patients with malignant 
lymphoma

Studied index

All patients
Patients com-
plicated DIC 

or IP

Healthy sub-
jects

Number of patients 217 15 37
APTT (s) 31.3 ± 7.5 35.9 ± 37.8a 30.6 ± 1.4
PT (s) 11.9 ± 1.7 12.0 ± 1.3 11.4 ± 0.6
Fibrinogen (mg/ml) 338 ± 133c 388 ± 464c 221 ± 23
FDP (mg/dl) 12.9 ± 32.5 18.5 ± 30.7a 3.9 ± 1.7
D-dimer (mg/ml) 3.3 ± 4.6c 5.4 ± 8.9b 0.3 ± 0.2
Number of patients 70 6 37
Leukocyte TF mRNA ratio 1563 ± 2883c 3509 ± 4514a 109 ± 144
Plasma TF antigen (pg/ml) 328 ± 243b 271 ± 290a 180 ± 115
Data are mean ± SD. ap < 0.05, bp<0.01, cp < 0.001 compared with healthy 
subjects.

Table 6. Hemostatic abnormalities according to clinical stage
Studied index

Stage I Stage II Stage III Stage IV
Number of patients 37 42 33 64
APTT (s) 30.9 ± 6.6 30.6 ± 7.3 29.5 ± 4.6 32.6 ± 10.0e

PT (s) 12.1 ± 2.7 11.6 ± 1.1 11.7 ± 1.4 12.0 ± 1.5
Fibrinogen (mg/ml) 357 ± 102 345 ± 147 319 ± 127 363 ± 159
FDP (mg/dl) 3.7 ± 2.3 4.6 ± 3.1 5.9 ± 6.0 15.8 ± 40.7a,c

D-dimer (mg/ml) 1.1 ± 0.8 2.1 ± 2.6 2.9 ± 3.4 4.8 ± 6.2b,c

Number of patients 17 12 6 35
Leukocyte TF mRNA ratio 742 ± 854 473 ± 172 693 ± 311 2454 ± 3827a,d,f

Plasma TF antigen (pg/ml) 234 ± 93 212 ± 123 199 ± 57 392 ± 223b,d,f

Data are mean ± SD. ap < 0.05 compared with stage I; bp < 0.01 compared with 
stage I; cp < 0.05 compared with stage II; dp < 0.01 compared with stage II; 
ep < 0.05 compared with stage III; fp < 0.01 compared with stage III.

IP is one of the most lethal complications in malignant 
lymphoma. Alveolar macrophages and cuboidal epithe-
lial cells have been shown to express TF, and high levels 
of TF antigen were also found in bronchoalveolar lavage 
fluid [36]. Intravascular or intra-alveolar fibrin deposition 
is frequently seen in IP. A strong correlation between 
coagulation and inflammation has been postulated in IP. 
Endothelial cells are damaged and leak coagulation factor 
and inflammatory mediators, leading to fibrin deposition in 

the alveolar space. The incidence of IP is high, particularly 
in NK cell and Burkitt’s lymphoma. Global coagulation 
markers were shown to be impaired, and leukocyte TF 
mRNA was higher in patients with IP. These findings sug-
gest an enhanced inflammatory reaction in IP, and TF is 
suggested to have an important role in fibrosis and ab-
normal coagulation. Activated leukocytes and increased 
cytokine levels are considered the main pathogenic cause 
of IP, which may be the same mechanism of DIC in ma-
lignant lymphoma. 

Characteristic pathological changes, such as dif-
fuse necrosis, granulocytic change and angiocentricity 
(tumor cell invasion around vessels) are observed in 
NK cell lymphoma. On immunohistochemical staining 
of NK cell lymphoma [13], TF and von Willebrand factor 
(vWF) was strongly positive in vascular endothelial cells 
of surrounding lymphoma tissue, rather than in tumor 
cells. In contrast, granulocyte macrophage colony-
stimulating factor (GM-CSF) and tumor necrosis fac-
tor-α (TNF-α) were detected in tumor cells themselves. 
On the contrary, in CD8-positive T cell lymphoma, both 
tumor cells and vascular endothelial cells were nega-
tive for TF and GM-CSF. vWF was positive in vascular 
endothelial cells of tumors but the staining was weak 
compared to that in NK cell lymphoma. 

On the other hand, in solid cancers, TF antigen 
was positive on the tumor cell surface in lung, colon, 
pancreatic and breast cancer, as detected by im-
munohistochemical staining [15, 37]. In patients with 
NK cell lymphoma, leukocyte TF mRNA was markedly 
elevated. In DIC associated with malignant tumors, tu-
mor cells are thought to either spontaneously express 
TF, or the activated tumor environment (endothelial cell 
or blood cell) secondarily expresses TF in response 
to inflammatory mediators [38, 39] (Fig. 3). In terms 
of clinical findings in NK cell lymphoma, high-grade 
fever and leukocyte elevation were observed despite 
small tumor volumes. Furthermore, it is possible 
that TF expression in the vascular endothelial cells 
induced a hypercoagulable state that induced local 
thrombosis and the subsequent diffuse necrosis that 
was observed on histopathological examination of 
NK cell lymphoma. TF has a close relationship with 
hemostatic abnormalities of malignant diseases but 
the mechanism of hemostatic abnormalities might 
differ between each disease. 

INFECTIONS AND HEMOSTATIC 
ABNORMALITIES
Since hemostatic parameters have rarely been 

examined in these patients during chemotherapy, 
the relationships between activation of leukocytes, 
infections and hypercoagulability were examined. 
The changes of hemostatic parameters in patients 
with malignant lymphoma were prospectively and 
continually examined before and during combination 
chemotherapy to elucidate the mechanisms of the 
onset of hypercoagulable states such as DIC (Table 7) 
[40]. Complications such as DIC and ARDS occurred 
secondary to infections at 5–10 days after chemo-



182 Experimental Oncology 27, 179–185, 2005 (September)

therapy in this study. Treatment with various chemo-
therapeutic regimens did not influence serum CRP and 
plasma concentrations of TF Ag, GE-XDP, SF, D-dimer 
and PAI-I. Treatment resulted initially in a significant 
leukopenia at days 1 and 3, suggesting a significant 
increase of the risk of infection after chemotherapy. In 
contrast, significant leukocytosis was observed at days 
7 and 9. Leukocytes can produce TF in response to 
hypercoagulability [41] and cause organ failure by the 
production of granulocyte elastase [42]. Both leuko-
cyte counts and leukocyte TF mRNA levels significantly 
increased at day 7 of chemotherapy, suggesting that 
hypercoagulability caused by TF synthesis develops 
at 7 days after chemotherapy. The risk of DIC or organ 
failure due to activated leukocytes may be low during 
days 1–3 and high from day 7–9 after chemotherapy. 
In patients with infection, the leukocyte TF mRNA levels 
during chemotherapy were markedly elevated, similar 
to the findings in previous reports [18] and correlated 
with plasma D-dimer levels (Table 8). CRP correlated 
with D-dimer and PAI-1, while GE-XDP correlated with 
D-dimer.

In infection, increased levels of lipopolysaccharide 
[43] or inflammatory cytokines such as TNF-α [44] 
or interleukin-1β (IL-1β) [45] may upregulate TF ex-
pression in leukocytes or vascular endothelial cells. 
Leukocyte count, serum CRP, leukocyte TF mRNA, 
and plasma concentrations of GE-XDP and D-dimer 

were significantly elevated in patients with infection 
(see Table 8).

During chemotherapy, CRP, GE-XDP and D-dimer 
concentrations were significantly elevated in patients 
with DIC or ARDS. In an analysis of data of patients 
with DIC or ARDS, leukocyte TF mRNA correlated 
with D-dimer, GE-XDP correlated with leukocyte 
count, CRP and D-dimer, and D-dimer correlated 
with CRP, TF mRNA and GE-XDP. Plasma levels of 
GE-XDP correlated with D-dimer levels, suggesting 
that most elevated D-dimer is GE-XDP. Since GE-XDP 
is considered to be a marker of activated leukocytes 
[46], the elevated D-dimer levels may be due in part 
to activated leukocytes in malignant lymphoma during 
chemotherapy. In patients with infection, plasma levels 
of D-dimer and GE-XDP were significantly increased 
before elevation of leukocyte TF mRNA. The hemo-
static system in patients with malignant lymphoma 
is thought to be activated by recovering leukocytes 
after chemotherapy. Since GE-XDP concentrations 
correlated with leukocyte count, increased number of 
activated leukocytes may cause secondary fibrinolysis 
independent of plasmin. These findings suggest that, 
after chemotherapy, leukocytes affect the hemostatic 
system not only via the TF pathway but also via granu-
locyte elastase. Almost all DIC in malignant lymphoma, 
with the exception of NK cell lymphoma, is caused by 
infections as shown in a rabbit DIC model [47]. The 

Fig. 3. Mechanism of hemostatic abnormalities in patients with malignant lymphoma. Hemostatic abnormalities were observed in 
NK cell lymphoma, Stage IV lymphoma and in association with infections. NK cell lymphoma produced cytokines such as GM-CSF 
and TNF-α, which stimulate vascular endothelial cells and infiltrated leukocytes to express TF.
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diagnosis of DIC in infection is difficult, as plasma fi-
brinogen levels are not decreased and D-dimer levels 
are not greatly elevated in DIC of sepsis. The organ 
symptom of DIC in malignant lymphoma is considered 
to be ARDS.

Serum CRP, and plasma levels of GE-XDP and 
D-dimer were significantly elevated in patients with 
infection, DIC or ARDS. Elevated production of TF or 
granulocyte elastase due to infection may explain the 
association with DIC or ARDS. In patients with DIC and 
ARDS, TF mRNA in leukocytes during chemotherapy 
correlated with D-dimer, and GE-XDP concentrations 
correlated with leukocyte count, CRP and D-dimer. 
These findings suggest that inflammatory changes are 
responsible for the increase in TF mRNA synthesis and 
that activation of leukocytes and granulocyte elastase 
may elicit a hypercoagulable state and organ failure in 
patients with malignant lymphoma.
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Table 7. Hemostatic abnormalities in patients with malignant lymphoma before and during chemotherapy [46]
Before treatment Day 0 Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 13

WBC (x 103/µl) 3.9 
(3.0–4.6)

4.3
(2.4–5.6)

1.8**
(1.3–2.5)

2.0*
(1.1–4.2)

2.7
(1.6–4.5)

4.4
(2.6–6.6)

4.3
(3.1–6.7)

3.8
(2.8–5.8)

5.5
(2.9–5.6)

CRP (mg/dl) 0.7 
(0.5–4.4)

0.9
(0.2–3.8)

0.3
(0.2–2.7)

0.36
(0.2–0.8)

0.6
(0.2–1.6)

1.5
(0.3–2.7)

0.4
(0.2–2.0)

0.6
(0.2–2.0)

0.6
(0.3–3.1)

TF mRNAx10-6 TF/
GAPDH

921 
(559–1,386)

623
(270–1,167)

338
(125–610)

497
(354–1,407)

730
(268–1,222)

780*
(339–2,125)

923
(419–1,436)

635
(312–1,386)

635
(302–1,232)

TF Ag (pg/ml) 196
(162–279)

290*
(173–789)

241
(122–313)

243
(159–454)

223
(138–413)

244
(142–354)

259
(160–817)

294
(135–497)

322
(137–584)

GE-XDP (u/ml) 2.3
(1.2–4.3)

3.7
(1.9–8.0)

2.2
(1.4–4.0)

2.3
(1.6–3.3)

2.3
(1.5–3.9)

2.2
(1.7–3.3)

2.2
(1.3–3.5)

2.7
(2.0–4.6) 

2.7
(1.7–4.6)

SF (µg/ml) 1.9
(0.5–4.3)

2.9
(0.3–4.6)

1.4
(0.1–3.8)

1.0
(0–2.9)

1.0
(0.1–3.0)

1.2
(0–3.4)

1.3
(0–2.8)

1.0
(0.1–2.4)

0.6
(0–1.5)

D-dimer (µg/ml) 1.5
(0.5–3.3)

2.1
(1.1–4.9)

1.6
(0.7–2.5)

1.6
(1.1–2.4)

1.8
(0.8–2.9)

1.53
(0.7–2.2)

1.4
(0.6–2.1)

1.8
(1.0–2.6)

1.5
(0.7–2.4)

PAI-I (ng/ml)
59.1

(31.0–109.2)
88.1

(39.1–127.8)
48.0

(30.8–97.4)
49.8

(25.9–88.5)
55.8

(28.9–
105.7)

64.0
(40.3–
107.4)

53.0
(34.2–
103.5)

64.8
(35.8–
130.6)

56.7
(38.6–97.0)

WBC-leukocyte count, data was shown as median (25–75 percentile); *p < 0.05 compared to before; **p < 0.05 compared to before

Table 8. Hemostatic abnormalities in patients with malignant lymphoma before and during chemotherapy [46] 
Infection Before treatment Day 0 Day 1 Day 3 Day 5 Day 7 Day 9 Day 11 Day 13

WBC (x 
103/µl)

Positive 2.9 
(1.0–4.9)

2.5
(1.6–6.4)

1.6
(1.2–1.9)

2.0
(0.9–7.0)

2.7
(1.6–5.6)

5.0
(2.5–9.0)

5.1
(3.3–10.2)

4.5
(2.4–8.7)

5.6
(5.1–18.8)

Negative 3.9
(3.1–4.6)

4.3
(2.5–5.6)

1.9
(1.3–2.5)

1.9
(1.3–3.4)

2.7
(1.6 – 4.4)

4.2
(2.6–6.5)

3.7
(3.0–6.7)

3.8
(2.9–5.5)

4.0
(3.0–5.5)

CRP (mg/dl)
Positive 5.6* 

(4.4–6.7)
2.3

(1.9–3.8)
1.6

(1.4–8.1)
2.0

(0.6–2.2)
2.7*

(1.1–4.2)
4.9**

(2.7–7.3)
2.8**

(1.7–11.1)
4.5**

(2.4–5.7)
4.6**

(2.5–8.4)

Negative 0.6
(0.4–1.1)

0.6
(0.2–2.6)

0.2
(0.2–0.6)

0.2
(0.2–0.5)

0.4
(0.2–0.8)

0.6
(0.2–1.1)

0.2
(0.2–0.5)

0.6
(0.2–2.0)

0.4
(0.2–0.4)

TF mRNA 
x10-6 TF/
GAPDH

Positive 889 
(529–1,221)

690
(132–1,167)

299
(171–1,583)

582
(488–2,583)

939
(472–1,470)

2,711*
(670–4,714)

1,162
(738–2,071)

850
(519–1,950)

759
(312–1,394)

Negative 867
(442–1,429)

589
(320–1,211)

331
(125–578)

400
(250–1,037)
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(293–1,275)
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(327–1,281)
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(243–979)
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(0.7–3.8)
2.1

(1.5–4.1)
3.2

(2.3–10.1)
2.2

(1.2–6.3)
2.8

(1.8–5.3)
3.0
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WBC-leukocyte count, data are shown as median (25–75 percentile).
*p < 0.05 compared to infection-positive, **p < 0.05 compared to infection-positive.
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ГИПЕРКОАГУЛЯЦИОННЫЕ СОСТОЯНИЯ У БОЛЬНЫХ 
СО ЗЛОКАЧЕСТВЕННЫМИ ЛИМФОМАМИ

Частота развития таких тяжелых осложнений как диссеменированное внутрисосудистое свертывание (ДВС-синдром) у 
больных злокачественными лимфомами зависит от гистологического типа опухоли и клинической стадии заболевания. Она 
особенно высока в IV стадии или при лимфоме из клеток — естественных киллеров (ЕКК-Л). У больных в стадии IV или 
с ЕКК-лимфомой часто возникают состояния тромбо- и гемостаза. Один из механизмов развития ДВС-синдрома может 
заключаться в повышенной экспрессии цитокинов клетками лимфомы, что стимулирует выработку тканевого фактора 
(ТФ) клетками крови или окружающих тканей. При химиотерапии больных лимфомой число белых клеток крови было 
значительно снижено в день 1-й и 3-й, но значительно повышалось на 7-й и 9-й дни. На 7-й день химиотерапии уровень 
мРНК ТФ в лейкоцитах был значительно выше. Концентрация продуктов деградации фибрина эластазой гранулоцитов 
GE-XDP в плазме крови коррелировала с уровнем D-димера фибрина, подтверждая то, что практически весь избыточный 
D-димер был представлен GE-XDP. Уровни C-реактивного белка (СРБ), GE-XDP и D-димера были значительно выше у 
больных с инфекционными осложнениями, ДВС-синдромом или синдромом острого респираторного дистресса (СОРД). 
Обследование больных с ДВС- или СОРД-синдромами показало, что уровень мРНК TФ кореллирует с таковым D-димера, 
а уровень GE-XDP кореллирует с числом лейкоцитов, C-РБ и D-димера, указывая на то, что воспалительные процессы, 
связанные с тромбозом, могут вызывать активацию лейкоцитов при химиотерапии. 
Ключевые слова: злокачественная лимфома, диссеменированная внутрисосудистая коагуляция, тромботические сотояния, 
тканевой фактор, химиотерапия, лейкоцит, продукты деградации фибрина эластазой гранулоцитов.

Copyright © Experimental Oncology, 2005


