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ABSTRACT

Research shows that the presence of cancer increases the likelihood of developing venous thromboembo-
lism (pulmonary thromboembolism and deep vein thrombosis) from as much as fourfold up to sevenfold.
It is imperative that after early diagnosis we treat cancer-associated thrombosis with grave seriousness in

order to reduce its morbidity and mortality.

We present 14 case reports of patients with cancer-associated thrombosis including thrombosis related to

malignant hemopathies.

Keywords: cancer-associated thrombosis (CAT), malignant hemopathies, venous thromboembolism (VTE)

INTRODUCTION

The association between cancer and venous
thromboembolism (VTE) is likely to be multifac-
torial, as patients with malignancy tend to have
several other risk factors for venous thrombosis
including advanced age, immobility, smoking his-
tory, chronic central venous catheterization, and
exposure to chemotherapeutic agents. Additional-
ly, there appears to be a procoagulant state associ-
ated specifically with malignancy. [1]

Pulmonary thromboembolism (PE) and
deep vein thrombosis (DVT) are some of the
early postoperative complications following on-
cological surgery. PE is common in patients with
any form cancer and incidence is increased not

only by surgery, but also with chemotherapy, ra-
diotherapy, and disease progression. Additional-
ly, the risk of PE and DVT increases relatively in
patients with advanced chronic diseases. [2]

We present fourteen case reports of patients
with cancer-associated thrombosis including
thrombosis related to malignant hemopathies.

Case 1. A rare location of cancer-associated
thrombosis

This case concerns a 49-year-old wom-
an with radical mastectomy due to breast cancer
(ductile, stage IIIA, hormone-dependent Luminal
type B). She received four cycles of chemothera-
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py, followed by local radiotherapy and hormonal
therapy with Tamoxifen. She was free of symp-
toms for the next 4 years. Suddenly, she experi-
enced loss of consciousness for a few minutes and
was admitted to the emergency room. It was her
first episode of syncope without having any pre-
vious history of epilepsy. Her BP on admission
was 180/100mmHg, sinus rhythm on heart aus-
cultation (no electrocardiogram (ECG) attached).
She was referred to the neurology department
and urgent brain CT (native plus contrast), where
she showed thrombosis of superior sagittal sinus,
followed by magnetic resonance imaging (MRI).
This revealed secondary meningeal deposits with
vein thrombosis of SSS. After the initial tests of
hemostatic system (platelets of 222x 10"9/L, he-
matocrit of 44.8%, prothrombin time (PT) of 9.5
seconds, activated partial thromboplastin time
(aPTT) of 17.8 seconds, thrombin time (TT) of
23 seconds), as well as the fibrinolytic system
(significantly elevated D-Dimer of 19278 ng/ml),
treatment with anticoagulant therapy (subcutane-
ously administered low-molecular weight heparin
(LMWH) of 60 mg twice daily for 3 weeks. This
treatment led to a decrease of D-Dimer values
(D-Dimers of 190ng/ml), and a slightly prolonged
aPTT of 33 seconds. This was followed by oral
anticoagulant therapy with a vitamin K antago-
nist (VKA) with an international normalized ra-
tio (INR) within the range of 2-3. Unfortunately,
progression of the disease upon observation of
the MRI was seen, as compared with the previ-
ous brain MRI. At the same time, extended hor-
monal therapy was prescribed. The patient was
entered into the “watch and wait” condition. She
has not had any new episodes of syncope nor sei-
zures since 2019. After 1 year, in November of
2020, the patient was infected with COVID-19,
and because of high D-Dimers, she was started
on LMWH for 10 days, followed by Apixaban
of 2.5 mg twice daily, as well as Acetylsalicylic
acid of 100 mg once daily. The last control MRI
of the brain was done in December of 2020, and
it showed that thrombosis of the superior sagittal
sinus was still present.

Case 2. Hypercoagulable state post-COVID-19
complication reveals cancer-associated throm-
bosis

A 58-year-old male presented with fatigue
and abdominal pain was admitted to the emer-
gency room. The patient had a previous history

of non-insulin dependent diabetes mellitus for 8
years and hypertension. He was diagnosed and
treated for COVID-19 three months prior in the
General Hospital of Struga. A CT angiography re-
vealed a large thrombus in the inferior vena cava
(IVC) with a diameter of 14 cm, with an exten-
sion proximal to the right atrium and distal to the
left renal artery, compromising a renal flow with
poor renal function and large amounts of ascitic
fluid and a right pleural effusion. He was imme-
diately admitted to the intensive care unit (ICU)
for an urgent antithrombotic treatment, with an
IVC syndrome determined upon examination.
The ECG at admission was normal: sinus rhythm,
87 bpm, left axis deviation, without any patho-
logical ST-T changes. Lab tests were consistent
with decreased renal function, with a creatinine of
217 mmol/l, potassium of 5.1 mmol/l, complete
blood count (CBC) in normal ranges, glucose at
9.9 mmol/l and high-sensitive cardiac troponin
within normal ranges, at 6 ng/l. Hemostasis (PT,
aPTT, TT) was in normal ranges, but the D-Di-
mers were significantly elevated, at 2242 ng/ml.
The duplex ultrasound of the low extremity veins
was normal, without signs of DVT. A bedside
echocardiography revealed normal heart cham-
bers, normal left-ventricular and right-ventricular
systolic function. A hyperechogenic mass consis-
tent with a thrombus was seen in right atrium at
the IVC connection point. During urgent diagnos-
tics, a heparin drip was started with unfractionated
heparin (UFH) of 30000 1U/24h simultaneously
started, with an aPTT two to threefold target. The
patient was transferred to the clinic Acibadem-
Sistina, where the IVC tumor extirpation surgery
was performed, followed by an IVC repair with
patch plasty successfully performed, without any
perioperative complications. Pathophysiological
findings were consistent with clear cell renal cell
carcinoma fitted in the thrombotic mass. Postop-
eratively, Amiodarone was given for atrial fibril-
lation and oral anticoagulation with VKA were
added to the previous therapy. The patient was
referred to an oncologist for further clinical and
radiological investigations of the primary cancer
location.

Case 3. Thrombosis as an early postoperative
complication after prostate cancer

A 66-year-old man was hospitalized due
to dyspnea, fatigue, and anamnestic data from
a transurethral resection of the prostate (TURP)
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that was performed 6 days prior to hospitalization.
Later on, at the same hospital, the patient showed
up for an examination, and a transthoracic echo-
cardiogram (TTE) was performed. He was then
referred to the Cardiology Clinic for further treat-
ment. TTE was performed again and it showed
right ventricular pressure overload, pulmonary
hypertension with systolic pulmonary artery pres-
sure (SPAP)-55 mmHg + 8 mmHg = 63 mmHg,
pulmonary wedge pressure (PWP) -28 mmHg,
with a preserved left ventricular ejection fraction,
but with a reduction in stroke volume index (SVi)
of 23 mL/m”2. The ECG showed sinus rhythm
and heart rate 100 bpm with S1Q3T3 pattern. Lab
tests revealed elevated D-Dimer values (5290 ng/
ml), aPTT of 120 seconds. The patient was given
anticoagulant therapy with LMWH. A comput-
ed tomography pulmonary angiogram (CTPA)
was performed and showed acute PE. A control
echocardiogram was performed within nine days
without signs of a right ventricular overload. The
patient was discharged in good condition with a
VKA. In conclusion, thrombosis is a pervasive
and dangerous pathological entity in the field of
oncology surgery. The propensity for pathologi-
cal entities to result in sudden postoperative death
highlights the importance of prevention, rapid di-
agnosis, and expedited treatment of this condition.

Case 4. Deep vein thrombosis in a pa-
tient with the diffuse large B cell lympho-
ma subtype of non-Hodgkin's lymphoma

A 71-year-old male patient was referred to
our outpatient department in June 2017 due to en-
larged abdominal lymph nodes and clinical signs
of DVT of the right iliofemoral vein. Clinical
examination revealed an edema grade 3/4 with a
warm and tense right leg with a 4.5 cm discrepan-
cy compared to the left leg. Distal pulses on both
legs were positive. Peripheral lymph nodes were
not enlarged. The patient had already been treated
for DVT of the right iliofemoral vein confirmed
with a Doppler ultrasound, with a LMWH and
Acenocoumarol for 6 weeks without significant
improvement. Due to a poor clinical response
to treatment, an abdominal ultrasound was per-
formed and an abdominal lymphadenopathy was
detected. He was then referred to our clinic for
further investigation. Abdominal and chest CT
scans confirmed significantly enlarged abdom-
inal lymph nodes and a CT guided core biopsy
was performed with histological confirmation

of the non-Hodgkin's lymphoma (NHL) subtype
diffuse large B cell lymphoma (DLBCL), with a
high proliferation Ki67 index of 70%. The regular
blood counts and biochemical analysis were nor-
mal, with elevated lactate dehydrogenase (LDH).
A positron emission tomography—computed to-
mography (PET-CT) was not performed at the
beginning due to technical problems. The patient
was treated with six cycles of R-CHOP immu-
no-chemotherapy plus two doses of Rituximab
along with oral anticoagulant therapy. After fin-
ishing chemotherapy, control PET-CT was normal
with signs of complete morphological and meta-
bolical response. Regarding the course of DVT,
significant improvement of the deep vein throm-
bosis was noticed after the first cycle of R-CHOP.
After the second cycle, almost complete normal-
ization of the edema and enlargement of the right
leg was registered. A control Doppler ultrasound
was performed after finishing chemotherapy and
normal blood flow in the deep veins of both legs
was detected. Acenocoumarol continued for one
year with regular controls of prothrombin time.
Oral anticoagulant therapy was stopped another
six months later and normal deep vein flow and
circulation without signs of thrombosis was con-
firmed with another control Doppler ultrasound.
In conclusion, this is a case of a patient with high
grade non-Hodgkin's Lymphoma with signs of
typical DVT resistant to standard treatment due
to an underlying malignant disease. In fact, DVT
was the first sign of the disease and due to poor
response to anticoagulant treatment, further in-
vestigations were performed and histological con-
firmation of DLBCL was done. Treatment of the
underlying malignant disease combined with an-
ticoagulant treatment resulted in clinical improve-
ment and remission of both the lymphoma and the
DVT. Idiopathic DVT, especially in older patients,
should be approached seriously, with special con-
sideration to malignancy since DVT could be a
preceding sign of underlying malignant diseases.

Case 5. Pulmonary thromboembolism in
a patient with active breast cancer - case report

A 52-year-old female arrived at our emer-
gency department with gradually worsening dys-
pnea and cough over a one week period. Lung
and heart examinations were normal. Her blood
pressure was 130/75 mmHg. An ECG showed si-
nus tachycardia with heart rate of 110 bpm and
incomplete right bundle branch block (RBBB).
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There were no signs of DVT. Patient denied any
risk factors that would provoke PE. She had no
history of previous cardiovascular or respiratory
disease, no history of PE or DVT. She has been
treated for breast cancer with Trastuzumab (Her-
ceptin), which was started 7 months before the
symptoms appeared. Mastectomy was done 8
months before actual complaints. Due to assessed
PE likely based on modified Wells score, a TTE
was performed immediately, in order to evalu-
ate the cause of the patient's symptoms. An ex-
amination showed increased right ventricle (RV)
size, reduced RV function (Tricuspid annular
plane systolic excursion (TAPSE) of 15, TDI of
8), presence of McConnell’s sign, severe tricus-
pid regurgitation with dilated v. cava, and signs of
pulmonary hypertension (PH). D-Dimers values
were 4250 ng/ml, Troponin I was 6.5 ng/ml, with-
in normal ranges. The patient was admitted to the
ICU, where treatment with LMWH was started.
Renal function was normal, with serum creatinine
values of 61 nmol/l (Glomerular filtration rate
(GFR) of 94 ml/min). The patient was afebrile and
oxygen saturation was at 95% on room air. The
sPESI score was >1. A CTPA showed segmental
and sub-segmental thrombi in the right pulmo-
nary artery. Doppler ultrasound found no signs
of deep vein thrombosis. She has been assessed
as an intermediate low risk patient with a HAS-
BLED score of 2. On the third hospital day, she
was started on direct oral anticoagulant (DOAC)
therapy with 15 mg of Rivaroxaban, twice daily.
The patient remained stable throughout hospital-
ization. She was discharged on the eighth hospital
day with normalized RV function and regression
of'the PH. The patient received a recommendation
for 6 months of anticoagulation therapy, as well
as cancer activity assessment. Follow-up visits
were performed after one and six months. The pa-
tient remained stable, asymptomatic with normal
right ventricular function, with no recurrent PE or
major bleeding within the six-month period after
the thromboembolic event. Good tolerance of the
therapy was reported. In conclusion, this case is
an example of cancer-associated PE, successful-
ly treated with LMWH and a DOAC. Clinicians
should be alert to presentations and high PE risk
in cancer patients in order to reduce the misdiag-
nosis and allow proper patient treatment.

Case 6. Colon cancer associated venous throm-
boembolism

Our patient is a 60-year-old male, a smoker,
with a history of hypertension, diabetes, and colon
cancer (with surgical treatment 4 years prior, and
chemotherapy prior to admission). He complains
of pain in the left leg and fatigue during exertion.
Initial investigations showed normal laboratory
values except for an increase in white blood cells
(11.6x10"9/L) and D-Dimer levels at 3209 ng/
ml. Lower extremity Doppler ultrasound showed
an occlusive thrombus in the left femoral vein.
CTPA was indicated which revealed central filling
defects beginning from the principal branching
of the pulmonary artery (PA), reaching the right
middle lobular branches and segmental branches
for the left inferior lobe. The performed abdom-
inal ultrasound result was normal. TTE depicted
a normal heart both functionally and structural-
ly. The patient was immediately started on ther-
apeutic doses of continuous UFH (30000 1U/24
hours), on top of the regular therapeutic regimen
for his co-morbidities. After 11 days of intrave-
nous therapy, the patient was switched over to a
DOAC. During his hospital stay, laboratory val-
ues, clotting times, D-Dimer levels, and the Dop-
pler ultrasound were repeated and showed signs
of improvement. The patient was discharged af-
ter 17 hospital days, with the recommendation to
continue treatment with 15 mg of Rivaroxaban
twice daily for 21 days, followed by 20 mg of Ri-
varoxaban once daily. In conclusion, CAT has to
be distinguished from ordinary VTE cases in the
sense that CAT carries both a high risk of throm-
bosis as well as a high risk of bleeding. Therefore,
LMWH is markedly cemented as the first-line
therapy with DOAC proving non-inferior, with
the advantage of better therapy adherence.

Case 7. Pulmonary thromboembolism associ-
ated with cancer

A 65-year-old patient was diagnosed with
bladder cancer. She underwent a diagnostic biop-
sy and bladder surgery. The patient was hospital-
ized on May 28,2017 in the ICU, due to a fast and
irregular heartbeat. During hospitalization, labo-
ratory and D-Dimers were taken, which were el-
evated at 9055 ng/ml. TTE found a right enlarged
ventricle and presence of PAH, and the coronary
angiography was normal, as well as hemostasis,
showing prolonged PT, prolonged aPTT and pro-
longed TT. PE was suspected, and a CTPA was
performed. The diagnosis of PE was then con-
firmed. Due to the confirmed diagnosis, anticoag-
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ulant therapy with a subcutaneous LMWH dose
was started during the hospitalization, whereup-
on the condition significantly improved, and the
patient was subsequently discharged. The patient
was given anticoagulant therapy with an DOAC
at home. The patient was also tested for protein
C, protein S, both of which came back normal, as
well as protein V Leiden, where a genetic muta-
tion was found. In conclusion, in the daily practice
of medical oncology treatment of patients with a
diagnosis of thromboembolism is not rare. Due to
the focus on anticancer therapy, the possibility of
health deterioration or even imminent danger to
life caused by thromboembolic disease may be
underestimated. Ignorance of the symptoms of
such life threatening conditions makes it impos-
sible to establish the correct diagnosis, resulting
in the lack of timely implementation of appropri-
ate treatment. The priority of treatment for cancer
might result in overlooking the symptoms that are
the real cause of the poor effect of the anticancer
therapy.

Case 8. Lung cancer-associated thrombosis

A 47-year-old patient was presented to the
University Cardiology Clinic with symptoms of
severe dyspnea and shortness of breath. A CTPA
was performed, and it revealed PE. The patient
was hospitalized and immediately had LMWH.
The patient underwent 10 days of continuous
treatment with a DOAC and was discharged in
a stable condition. He was scheduled for a fol-
low-up examination after three months. After ap-
proximately 3 months, the patient was presented
with reduced intensity of his dyspnea, decreased
appetite as well as present general malaise, de-
spite secondary thromboprophylaxis. The patient
had almost normal values of D-Dimers, and a
high RIETE score of three. A repeat CTPA was
done, negative for a new PE, yet it indicated a
malignant neoplasm of the lungs. After the bron-
choscopy, the diagnosis of small-cell lung cancer
was made (SCLC). With regards to the patient’s
age, and his normal left ventricular ejection frac-
tion, there was an opportunity and possibility to
treat him utilizing more aggressive treatment. The
patient underwent chemoradiotherapy. Radiation
was administered in adjunct to the combination
chemotherapy with Etoposide and Cisplatin. In
conclusion, we presented a case with lung cancer
and a first occurrence of a thrombotic event. Phy-
sicians should think of occult cancer in patients

with unprovoked thrombosis, especially ones
with high-risk profiles.

Case 9. Cancer-associated thrombosis in a pa-
tient with recto-sigmoid cancer

A 67-year-old woman was diagnosed with
a rectal neoplasm. She underwent diagnostic bi-
opsy and pre-surgical examinations in March of
2015. A CT scan was done in April of 2015, and
it showed a malign neoplasm of the recto-sigmoid
junction, along with vaginal infiltration. While
still awaiting surgery, the patient presented with
lower right leg swelling. She is suspected of hav-
ing DVT, and was started on a therapeutic sub-
cutaneous LMWH dose. The patient was subse-
quently hospitalized and treated as an inpatient for
DVT. DVT of the common femoral vein, the fem-
oral vein and the popliteal vein of the left leg was
confirmed by compression ultrasound (CUS). The
patient was initially treated with therapeutic dos-
es of Enoxaparin. When the patient was switched
over to a VKA, the INR values were shown to be
unsatisfactory. With the therapy found lacking,
and with a slightly increased risk of bleeding in
cancer patients with VTE, our patient was started
on Rivaroxaban. After discharge, she continued
with surgery and oncology treatment. In conclu-
sion, the diagnosis of DVT was made relatively
early. The patient was started on anticoagulant
therapy, with the aim to improve prognosis. At
that point in time, there was no sure-fire data re-
garding the safety of use of DOACs for CAT, pro-
voked by gastrointestinal and genitourinary ma-
lignancies. Now we know that the bleeding risks
are higher for such cancers, so patients might be
better off with prolonged LMWH therapy instead
of a DOAC.

Case 10. Cancer-associated thrombosis in a pa-
tient with mucinous adenocarcinoma

A 67-year-old woman started having gas-
trointestinal complaints in February of 2017. By
March of 2017, she had been diagnosed with an
intrahepatic cholangiocarcinoma. She underwent
six rounds of chemotherapy under the gemcit-
abine/cisplatin (Gem-Cis protocol). A partial re-
mission of the cancer was achieved. Next, the pa-
tient underwent outpatient CUS for left leg pain
in August of 2017. That ultrasound came back
negative. In October of 2017, the patient was pre-
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sented to the Institute of Transfusion Medicine in
Skopje, once again with left leg pain. Her CUS
was again negative. She was treated as an out-
patient with Diosmin. A week later, she was pre-
sented to the University Cardiology Clinic with
erythematous and a painful and swollen left thigh
and lower leg. Her CUS revealed left iliac and left
femoral thrombosis. She was admitted and started
on therapeutic doses of Enoxaparin. Her echocar-
diography was non-contributory. At admission,
she had paroxysmal atrial fibrillation, but this was
converted into sinus rhythm. She was switched
over from LMWH to the DOAC Rivaroxaban.
After discharge, she continued with Rivaroxaban.
In December of 2018, the patient underwent a liv-
er biopsy which showed metastases, which reclas-
sified the cancer as mucinous adenocarcinoma.
Further examination elucidated bone metastases.
She underwent palliative care and unfortunately
passed away in March of 2019. In conclusion, the
diagnosis of mucinous adenocarcinoma is a grave
one, and it carries a low chance of survival. Some
studies single out mucinous adenocarcinoma as
the cancer most likely to be associated with the
development of VTE, with a calculated incidence
of 66.7 per 1000 years. As a comparison, squa-
mous cell carcinoma is widely considered to be
likely associated with VTE, while its incidence is
21.2 per 1000 years, more than three times lower
that mucinous adenocarcinoma.

Case 11. Comorbidities as risk factors for pre-
cipitated cancer-associated thrombosis

We present a case of a 51-year-old female,
admitted for the first time at our Clinic with symp-
toms of dyspnea, cough, fever, and fatigue. Her
visit was four days in duration. One day before
being admitted to our hospital, she was examined
at another hospital, where the investigations re-
vealed leukocytosis and a bilateral bronchopneu-
monia on the chest X-ray (CXR). After the CXR,
she was given antibiotics and sent home, with
a plan of outpatient follow-up. The symptoms
persisted on the day of the admission, hence the
examination at our emergency department. The
patient’s past medical history included chronic
obstructive pulmonary disease (COPD), man-
aged via medication, as well having underwent
previous left breast mastectomy due to breast
cancer five years prior. The patient was on regu-
lar therapy with Tamoxifen. The physical exam-
ination showed impaired vesicular breathing with

present bilateral crepitations. Her blood pressure
was 90/60 mmHg, and her ECG showed a sinus
tachycardia at 107 bpm and a QRS morphology
of RBBB. Her lab work came back remarkable for
elevated white blood cells (WBC) at 31.9x10"9/L,
neutrophils at 27.9x 10A9/L, elevated D-Dimers
at 5146.7 ng/ml, elevated cardiac troponin at
663.9 ng/l, as well as elevated CRP at 129.7 mg/I.
Blood gasses showed hyposaturation, hypoxemia
and normocapnia, with compensated metabolic
acidosis. TTE showed tricuspid regurgitation with
enlargement of the right chamber, as well as a
high probability of PE. Doppler ultrasound of the
lower extremities revealed a DVT of the common
femoral vein, as well as the popliteal vein of the
left lower extremity. CTPA showed a central fill-
ing defect on the bifurcation of the left principal
pulmonary artery and on the lobar and segment
branches as well as pulmonary infarction zones
in apicoposterior segment. The right lung notably
had filling defects at the subsegmental branches,
as well infarction zones in the middle and upper
lobe. These findings effectively meant that the pa-
tient has a massive PE with zones of infarction
bilaterally. The patient was treated with anticoag-
ulation (LMWH), an antibiotic, and antipyretics.
On the fifth day of hospitalization, the patient’s
general state deteriorated and she became hemo-
dynamically unstable. Vasopressor therapy was
initiated to correct a low blood pressure, with
unsatisfactory response. Subsequently, advanced
CPR measures failed and the patient died. In con-
clusion, cancer 1s a well-known risk factor for
VTE by itself, but cancer in combination with es-
tablished pulmonary disease and acute pulmonary
infection clearly increases the risk for developing
VTE and brings with it a grave prognosis.

Case 12. Deep Vein Thrombosis as a first pre-
sentation of large B-cell ymphoma

We present a case of a 39-year-old patient
with clinical signs and symptoms of DVT located
at the saphenofemoral junction. The patient was
diagnosed with ultrasound and treated initially
with LMWH, and subsequently with VKA. The
patient was discharged from hospital stay in stable
condition. One month later, the patient was diag-
nosed with a large B-cell lymphoma, and started
on R-CHOP cycles of therapy and two doses of
Mabthera. The oncologic disease is in remission,
with normal findings on positron emission tomog-
raphy (PET). The control ultrasound revealed the
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presence of post thrombotic syndrome (PTS), and
Diosmine was prescribed. In conclusion, VTE is
not a rare complication of malignant hemopathies.
This case raises a question regarding the associa-
tion of these two conditions.

Case 13. Cancer-associated thrombosis is the
setting CD20-positive small lymphocytic lym-
phoma

A 41-year-old male patient was diagnosed
with a low grade, CD20-positive small lympho-
cytic lymphoma (SLL), after an axillar lymph
nodes biopsy in April of 2005. Abdominal and
thoracic CT scans were normal. His bone marrow
biopsy was also normal, without infiltration with
lymphoma. The patient was followed-up with and
no treatment was necessary for the next four years.
In May of 2009 there was a noted progression in
the disease, and immunochemotherapy was un-
dertaken, with six cycles of the fludarabine and
cyclophosphamide (FCR) regiment. Shortly after
finishing FCR treatment, enlargement of abdomi-
nal lymph nodes was registered and the patient re-
ceived eight cycles of R-CHOP and radiotherapy.
Due to the refractory and progressive state of the
patient’s disease, he underwent treatment with six
cycles of FCR in 2013, eight cycles of R-CVP as
well as maintenance therapy with Rituximab for
two years. In 2019, he was treated with four cy-
cles of R-Bendamustine. In 2020, the patient was
presented to our outpatient department with left
calf edema, subsequently confirmed with Dop-
pler ultrasound to be a left popliteal DVT. His ab-
dominal ultrasound was normal with no enlarged
abdominal lymph nodes. Treatment was initiated
with LMWH, followed by the VKA Acenocouma-
rol, with noted significant clinical improvement.
The patient still takes the oral anticoagulation and
has regular INR check-ups.

Case 14. Deep vein thrombosis in a patient
with the T-lymphoblastic lymphoma subtype
of non-Hodgkin's lymphoma

A 24-year-old male patient was presented
for a first-time visit to the University Hematology
Clinic in November of 2020 with left arm ede-
ma and pain. A multi-slice computer tomography
(MSCT) showed signs of thrombosis of the left
jugular vein, as well as a large expansive tumor
in the upper and medial mediastinum. CT guided

biopsy of the tumor confirmed the diagnosis of the
non-Hodgkin's lymphoma subtype T-lymphoblas-
tic lymphoma (T-LBL), with cell types CD3-+++
with a high proliferative index (Ki67 95%). PET-
CT was confirmed metabolically active lymph
nodes in the thorax and bone marrow, evaluated
as stage IV disease. A bone marrow biopsy con-
firmed infiltration with lymphoblastic T-cells. His
blood cell count and routine biochemical analy-
sis were normal with the only abnormality being
elevated LDH levels. Anticoagulant therapy with
LMWH was started immediately and after histo-
logical confirmation and staging procedures, ther-
apy was continued with chemotherapy, following
the BFM protocol. He received course A and B
of the BFM regiment. Before continuation with
the BFM protocol chemotherapy, the patient sud-
denly developed left sided hemiparesis. Brain CT
with venography was performed, and thrombosis
of the right parietal vein was confirmed. Antico-
agulant therapy with LMWH in a therapeutic dose
of 80 mg twice daily was initiated, with signifi-
cant improvement of the symptoms of left hemi-
paresis. Due to this serious complication, we had
to postpone further chemotherapy until the reso-
lution of symptoms and a control MRI was able
to be completed. The control MRI has confirmed
thrombosis of right parietal vein with radiologi-
cal signs of improvement. Control abdominal and
thoracic CT scans were normal, as well as the
control bone marrow biopsy.

DISCUSSION

Cancer-associated thrombosis is present in
0.5% of patients with cancer, as opposed to a pres-
ence of 0.1% of venous thromboembolism in the
general population, and a significant 20% VTE in-
cidence in cancer patients. [3, 4] PE is the second
leading cause of death in cancer patients.

The incidence of DVT and PE is more com-
mon in patients with different types of cancer and
lymphoproliferative disorders, such as lymphoma
and chronic lymphocytic leukemia. Hypercoagu-
lability as well as the enlargement of lymph nodes
or tumors leading to venous or lymphatic obstruc-
tion can contribute to higher incidence of deep
vein thrombosis in patients with lymphoprolifera-
tive neoplasms. [5]

The mechanism behind this includes the ac-
tivation and accentuation of the coagulation cas-
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cade, increased platelet activation, and aggrega-
tion, as well as the procoagulant properties of both
immobilization and potential chemotherapy. It is
imperative that after early diagnosis, we treat can-
cer-associated thrombosis with anticoagulation.
According to Prandoni et al., patients with CAT
who are not receiving anticoagulation are at high
risk for recurrent thrombotic events, more so than
bleeding patients. [6]

LMWH is associated with a significant re-
duction in the risk of recurrent VTE without a
significant increase in major bleeding episodes,
as opposed to VKA. Recent developments have
shown DOAC:s to be as effective as LMWH in the
treatment of CAT. DOACs are associated with a
non-significant lower risk of recurrent VTE, and
non-significantly higher risk of major bleeding
versus LMWH. [7]

The DOACs (Edoxaban and Rivaroxaban)
as well as LMWH are the preferred first-line
treatment agents by the International Society of
Thrombosis and Hemostasis (ISTH). LMWH
treatment is preferred in patients with a high risk
of bleeding and a potential for drug-drug inter-
actions.

The European Society of Cardiology (ESC)
has proposed weight-adjusted LMWH in patients
with both PE and cancer, with a recommendation
to consider Rivaroxaban and Edoxaban as alter-
natives to weight-adjusted LMWH, in patients
without gastrointestinal cancer. Anticoagulation
with NOACs or LMWH should be considered su-
perior to VKA during the first six months. Extend-
ed anticoagulation (more than six months) should
be considered for an indefinite period of time, or
until the cancer is cured. No recommendation is
provided for anticoagulation duration in CAT by
ISTH. [8, 9'

We presented 14 various and diverse cas-
es, all of which explored some form of CAT or a
malignant hemopathy. It is clear that the first-line
therapy utilized in the treatment of such patients
should be with either a LMWH, Rivaroxaban or
Edoxaban, as per the recommendations from the
ESC and the ISTH. From our 14 cases, three pa-
tients were treated with LMWH, four were treated
with a DOAC, one was treated with a LMWH ini-
tially followed by a VKA, four were treated with a
VKA, and two were initially treated with LMWH,
followed by a NOAC in the same therapy course.

Tumor site, tumor histology, and molec-

ular classification, tumor stage, the type of che-
motherapy used in treatment, the patient’s history

and comorbidities, the patient’s age and gender
may all play a crucial role in the development of
thrombosis in the setting of cancer. [8] As Ferrer
Galvan et al. state, the future of predicting CAT
may rely on designed composite scales that would
include multiple biomarkers, both more “classic”
biomarkers, such as D-Dimers, P-selectin, leuko-
cytosis, thrombocytosis, soluble tissue factor, en-
dogenous thrombin generation, hypoalbuminemia
and Leiden factor V, together with novel promis-
ing biomarkers, such as tissue-factor-bearing mi-
croparticles or microvesicles (MPs-TF) and neu-
trophil extracellular traps (NETs). [8]

While keeping an eye on novel composite
scales, it is wise for us, as clinicians treating CAT
in North Macedonia, to utilize two benchmarks:
The first is to use a validated scale in predicting
CAT, depending on the biomarkers and genetic
data available, such as the Khorana index, which
requires only D-Dimers, or alternatively the Vi-
enna CATS Score which requires the biomarker
soluble P-selectin as well as genetic parameters,
or possibly even the ONCOTHROMBI12-01
study score called ThromboinCode-Oncology
(TiC-Onco), which requires genetic parameters.
The second benchmark is to reiterate that the best
first-line treatment of CAT is LMWH, Edoxaban
or Rivaroxaban. [9]

CONCLUSION

CAT remains a close second cause of mor-
tality in patients with cancer and as such should
always be one of the goals in the holistic treat-
ment of this group of patients. Early detection, or
better, prevention of thrombotic events is of vital
importance and tremendously impacts the over-
all prognosis. Novel oral anticoagulants have
proven equal in comparison with the older well
known heparin agents and their use, individual-
ly tailored to the patient, has proven to provide
effective anticoagulation while minimizing the

risk of bleeding.
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TPOMBO3A NIOBP3AHA CO KAPHUHOM — CEPUJA CJIYYAU

Mapujan bomeBcku' 2, Emuiauja Jlazaposa TpajkoBckal-2,

Topjan Kpcrecku?, @uiionua Aauy?, Cader Cankocku?, lyopaBka MaTkoBa’,
Aaekcannap Tpajkocku’, UBuna BojoBcku' 2, Upena MuteBcka'?,

Coma Craspuk"3, Pemeauoc Otepo Ianaenaepa’, Mapuma ITaBkoBuk!:®

! Vausepsurer ,,Cs. Kupun u Mertonuj“, Menunuucku ®@axynret, Ckomje, PC Makenonuja

2 VHuMBep3uTETCKA KIIMHKUKA 3a Kapanoioruja, Cromje, PC Makenonuja

3 Onmrra bonmauna Crpymurna, Crpymuna, PC Makenonuja

* Knuanuka bomruna burona,butona, PC Makenonuja

° YHUBEp3HUTETCKA KIIMHUKA 32 Xemarosnoruja, Cromje, PC Makenonuja

¢ MenmunuHcko-Xupypiika Exuauia 3a Pecruparopuu Bbonectn, MuHctutyt 3a buomenuimaa Bo
Cesmba,,boroponunara on Pormo® Yausepsurercka bomnnma/Yausep3uter Bo CeBuiba, lllmanuja

Hayunute TpyaoBu mocodyBaar jeka NMPUCYCTBOTO Ha KapLMHOM ja 3rojieMyBa BEpPOjaTHOCTa 3a
pa3BUBambE BEHCKH TpoMOoembonu3am (IyIMoHalHa Tpomboembonuja u Anaboka BEeHCKa eTpoM003a)
YEeTUPUKPATHO J0 AypHU cexyMKparHo. [lo paHOTO mocTaByBame qMjarHo3a, oBaa TpoM003a MoBp3aHa co
KapuuHOM Tpeba aa ce caTd MHOT'Y CEPHO3HO CO LieJT 1a € HaMaJld HEj3MHUOT MOPOUIET U MOPTAITUTET.

HpeTCTaBYBaMC YCTUPUHACCET CJIyHdau O MalfuCHTU CO TpOM6033. IMOBp3aHa CO KapIMHOM, BKIIYUYy-

BajKu ¥ TpoMOO03a TIOBP3aHa CO MAJIMTHU XEMOIIATHH.

Kuryunu 360poBu: TpoM603a aconupana co KapluHOM, MAJIUTHA XeMOIIaTHja, BEHCKH TpOMOOeM-

6om3am (BTE)



