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Thrombosis Attack in a Cancer Patient: A Case Report
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Abstract

Background: Cancer is the second leading cause of mortality after cardiovascular disease. The second common leading cause of mortality in
cancer patients is thrombosis, vary from arterial or venous thromboembolism to disseminated intravascular coagulation.

Case report: Herein, we present a 58-year-old lady with breast cancer under treatment, who suffered multiple thrombotic complications of

cancer and chemotherapy.

Conclusion: In cancer resulting in disseminated intravascular coagulation presents insidiously, most frequent as a systemic hemorrhagic
syndrome, resulting difficult and late diagnosis. Therefore, despite treatment, most cases result in decreased survival.
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Introduction

Cancer is the second leading cause of mortality in the United
States and Europe after cardiovascular diseases (CVD) [1].
Statistical reviews estimated about 19.3 million new cancer
patients and 10 million cancer deaths in 2020 [2]. survival
of cancer patients has improved in recent years and cancer
has become a chronic disease in many cases. Thus, they may
developanewCVDordeterioratetheircurrentCVD[3].Themost
common causes of mortality in these patients are recurrence
of cancer and CVD [4]. Numerous studies have demonstrated
that thrombosis is a common complication and the second
leading cause of mortality in cancer patients. Thrombotic
events vary from arterial or venous thromboembolism (VTE)
to disseminated intravascular coagulation (DIC) [5,6]. Factors
which promote cancer- Associated Thrombosis include
age, sex (females are high risk for vein thrombosis, male
have increased risk for arterial thrombosis), Comorbidities
(renal failure, respiratory disease, heart disease, obesity, and
acute infection), immobility, previous episode of VTE, use of
erythropoietin-stimulating agents, the using of central venous

catheters, surgery ,some chemotherapy agents and cancer
characteristics such as site, stage, histological subtype, and
time after diagnosis [5,7,8]. Moreover, cancer cells can activate
the coagulation cascade and other prothrombotic properties
of hemostatic system. Many anticancer agents themselves
induce additional mechanisms for promoting VTE further [5,6].

VTE is common in cancer patients with an incidence of 4-20%.
These Patients have 4- to 7-fold higher risk of VTE compared to
non-cancer patients especially in those with metastatic cancers
[5,6,9]. VTE is an important cause of morbidity, mortality and is
associated with worse prognosis in patients with malignancy.
In addition, fatal pulmonary thromboembolism (PTE) is 3
times more common compared to non-cancer patients
[3,5,6]. Cancers with the worst prognosis are usually those
with the highest risk of VTEs. Patients with cancer and VTE
have 3-fold mortality compared with cancer patients without
VTE and mortality is 8-fold in VTE patients without cancer
[9]. Arterial thrombosis is less common than VTE in cancer
patients. The pathogenesis of arterial involvement differs
from venous thrombosis and is related to endothelial damage.
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Arterial thrombosis in cancer patients can occur in absence
of atherosclerosis when hypercoagulable state is induced,
and it can result in serious manifestations such as stroke or
myocardial infarction [5].

Thrombotic events are not limited to vein and arterial
thrombosis in cancer patients. Other more severe
manifestations such as DIC are reported in these patients, too.
DIC is a severe rare complication of cancer that is manifested
as a consumptive coagulopathy resulting in microvascular
thrombosis and bleeding tendency, thrombocytopenia, and
organ failure, may lead to irreversible morbidity and mortality
[5,10]. DIC cause defect in 3 essential components of normal
defense against thrombosis including 1- blood flow leading to
stasis, 2- balance between procoagulation and anticoagulation
proteins resulting in procoagulation proteins activation, and
3-vessel wall activation. Bleeding is thought to be due to
fibrinolysis that dominates microvascular thrombosis [5]. In a
clinical study the incidence of DICin solid tumors was 7%, with
other reports indicating high incidence of up to 85% in acute
promyelocytic leukemia [5]. Prompt diagnosis and emergency
treatment are important to minimize morbidity and mortality
in these patients [10].

Vascular complications are the second most common side
effect of cancer therapy. Both traditional chemotherapy
and novel treatments result in high morbidity and mortality
[11]. The most attention had been focused on venous
thromboembolism. As mentioned above over the recent
decade, the arterial complications including acute vasospasm,
acute thrombosis and accelerated atherosclerosis have been
more recognized [9,12,13]. Cardiovascular complications can
occur during treatment or months to years after the initial
treatment [11]. The important mechanisms are dysfunction or
damage of endothelial cells, increased platelet aggregation,
and modulation of nitric oxide levels [12].

Herein, we presented a case of breast cancer, under
chemotherapy  who  suffered  multiple  thrombotic
complications.

Case Report

A 58-year-old woman, known case of non-metastatic breast
cancer presented with severe dyspnea at rest and palpitation
to the emergency room. She also complained of left lower
limb numbness since a week before coming to hospital, which
was followed by swelling and pain.

She had medical history including diabetes mellitus (DM),
hypertension (HTN), single kidney and history of ischemic
stroke 10 years ago.

She was undertreatment with Aspirin 80 milligrams (mg)
daily, Atorvastatin 20 mg daily, Amlodipine 5 mg twice a day
(BID) and Metoprolol tartrate 25 mg BID. The last course of
Adriamycin and Endoxan was finished recently. She was being

treated with Paclitaxel at the time of referring.

In the emergency department, the patient had tachycardia
and respiratory distress. She had a heart rate about 116
bpm (beats per minute), blood pressure of 95/70 mmHg,
respiratory rate of 25-30 per minute and temperature of
37°C. She was found to be hypoxic and required high flow
oxygen. Cardiac auscultation revealed regular heart sounds
without any murmurs, and lung auscultation was clear
without any rales or wheezing. An abdominal examination
showed nothing unusual. Her extremities were edematous.
In left lower extremity examination, bluish discoloration of
forefoot and toes, reduced sensation in her foot and a faint left
dorsalis pedis pulse in comparison to the right, were detected
(Figure 1). Laboratory data demonstrated pancytopenia
and metabolic acidosis. PCR sample for COVID-19 virus was
negative. The Laboratory data have been shown in Table 1.

Color Doppler ultrasonography of the left lower limb
revealed acute thrombosis at distal part of left external
Iliac vein extended to the left popliteal and peroneal veins
accompanied with thrombotic total occlusion of distal
superficial femoral artery.

Pulmonary CT-angiography (computed tomography)
with contrast had demonstrated acute pulmonary
thromboembolism (PTE) in right pulmonary artery (RPA) and
left pulmonary artery (LPA).

Trans esophageal echocardiography (TEE) was performed
for her and revealed normal Left ventricle (LV) size and mild
LV systolic dysfunction (LV ejection fraction of 50%). The
right ventricular assessment showed severe right ventricle
(RV) enlargement and sever RV systolic dysfunction. LV was
D shaped during systole and diastole, too. there was severe
akinesia of base and mid of RV free wall with sparing of RV
apex (McConnell sign), in favor of massive PTE. MPA, LPA, and
RPA were dilated containing a large mobile echogenic mass in
PA bifurcation extending to LPA and RPA. Also, the posterior
wall of left atrium (LA) was thickened that metastasis could
not be ruled out. Intra-atrial septum (IAS) was redundant and
aneurysmal with large size (5mm) permanent foramen oval
(PFO) with bidirectional shunt (Figure 2).

She underwent emergent pulmonary artery embolectomy.
ASD closure and LA appendage (LAA) closure were also
carried out for eradication of cardiac sources of arterial
thromboembolism.

The cytology of both LA and PA masses was compatible
with thrombus. She was transferred to the intensive care unit
(ICU) after surgery. She received therapeutic unfractionated
Heparin (UFH), with a goal of partial thromboplastin time
(PTT) of 60-80 milliseconds, and infusion of epinephrine and
insulin. Vancomycin, cefepime and clindamycin were initiated
too.
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Figure 1. Venous ulcer and ischemia and mottling of left lower limb.

Table 1. Laboratory data.

Test First admission Second admission Normal values unit
Hemoglobin 8.1 12,6 12-15.6 g/dl
Hematocrit 393 384 35.9-44.6 %
WBC count 3,200 8,400 4,500-11,000 /mm3
Platelet count 78,000 187,000 150-450 /mm?
C-reactive protein >90 27 Less than 6 Mg/L
Blood urea nitrogen (BUN) 22 10 7-20 mg/dl
Serum creatinine 1.0 0.9 0.6-1.4 mg/dl
PH 7.43

PCO, 25

HCO, 16

Base excess -7

Aspartate transferase (AST) 113 44 5-40 U/L
(ALT) 66 48 5-40 U/L
Alka;ine phosphatase (ALP) 231 U/L
Total bilirubin 3.1 0.8 0.4-1.5 mg/d|
Direct bilirubin 1.8 0.3 Up to 0.6 mg/dl
Indirect bilirubin 13 0.5 mg/dl
LDH 850 Up to 480 U/L
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Figure 2. TTE revealed severe RA (a) and RV (b) enlargement and McConnell sign.

Physical examination after the surgery showed the left lower
limb was pulseless with mottling of distal to the mid-tight.
Also, the upper limb fingers were cyanotic. Color Doppler
imaging and pulse Doppler of upper extremities revealed
acute thrombosis of left cephalic vein in distal of arm. Right
upper extremity arteries including right subclavian, axillary,
and brachial arteries had monophasic flow with normal PSV,
but right ulnar and radial arteries had monophasic damped
flow. So, amputation of the left lower limb was performed
above the knee.

Follow up trans thoracic echocardiography (TTE) showed
normal LV size, mild LV systolic dysfunction, moderate to
severe RV enlargement, moderate RV systolic dysfunction, and
reduced SPAP (30 mmHg) compared to previous study. There
was no residual ASD and no clot or thickening in LA or PAs.

On the 5t day of admission, peripheral blood culture showed
Acinetobacter species growth with extreme drug resistance
(XDR), moderate susceptibility to Ampicillin/Sulbactam.
So, antibiotics were changed to Colistin and Ampicillin/
Sulbactam.

Color Doppler imaging and pulse Doppler of upper
extremities were repeated for her and showed permanent
thrombophlebitis of left cephalic vein in distal of arm and in
left basilic vein. Right subclavian, axillary, and brachial arteries
had monophasic flow with normal PSV. Also, the flow of all
right upper extremity arteries was monophasic and damped.
However, in physical examination she implied no signs of
ischemia. So, we continued medical treatment.

Color Doppler imaging and pulse Doppler of right lower
extremity showed normal flow of both arterial and venous
system.

On the 13" day, she was discharged with acceptable
condition. The wound was healed without any evidence of
infection. The liver and renal function tests were normal, and
the blood cultures showed no bacterial growth after one week.
She was advised to inject a therapeutic dose of low-molecular
weight heparin (LMWH).

Two months later she was admitted again due to suppurative
secretion from the amputation site stump. She had a blood
pressure of 110/70 mmHg, pulse rate of 99 beats per minute
and respiratory rate of 12 per minute. No fever was detected.
The stump had a necrotic ulcer with suppurative malodorous
exudate, soft tissue ultrasonography showed subcutaneous
edema with up to 5 cc collection. After 7 days Acinetobacter
was detected in culture, but blood culture samples had no
bacterial growth in this period. Blood sample analysis revealed
WBC of 8,400 per mm?3, with 40% PMNs and 54% lymphocytes
and CRP of 27. Her PCR test for COVID-19 was negative.

She was treated with intravenous (IV) Meropenem and
Colistin. During the admission she complained of anorexia,
weakness, and diarrhea. The exudate increased despite
antibiotic therapy. Her platelet number decreased. The
differential diagnoses were drug induced thrombocytopenia,
heparin induced thrombocytopenia (HIT), or DIC. So, we
altered Meropenem by Ampicillin-Sulbactam. Debridement of
the ulcer was performed 8 days after admission, for treatment
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of DIC source. Fresh frozen plasma (FFP) 2 units daily and IV
Dexamethasone 8 mgs twice daily were prescribed too.

There were no schistocytes in peripheral blood smear. FDP,
fibrinogen, and platelet factor 4 (PF4) were 3.0 microgram
per milliliter (ug/ml), 280 milligram per deciliter (mg/dl) and
156 nanogram per milliliter (ng/ml) respectively, all in normal
values: 2.0-5.0 pg/ml, 200-400 mg/dl. Her blood and urine
cultures were negative for aerobic and anaerobic species
after incubation period of one week. D-dimer was 0.7 pg/ml,
positive test.

The day after the surgery, her blood pressure fell to 60/40
mmHg, she had bleeding from suture site and decreased
consciousness level. Hemostatic arterial suture, compressive
wound dressing, serum therapy, and transfusion of pack cell
and FFP were done. Although, hemodynamics was unstable
and was dependent to norepinephrine and the hemoglobin
and platelet count fell down, too.

On the 4" day, oxygen saturation decreased, so bi-level
positive airway pressure (BPAP) machine was used for
oxygenation. Due to her unstable hemodynamics, she could
not be transferred to CT-scan ward and with impression of PTE
we treated her with unfractionated heparin (UFH).

Five days after the debridement she had Melen, necrosis,
and blisters at the amputation site. Upper gastrointestinal
(Gl) endoscopy was performed and revealed three Clean
based ulcers and two pigmented ulcers, treated ad hoc. Then
debridement was done for the 3 time and amputation was
performed 5 cm above the previous site. After the surgery,
blood pressure was still inotrope-dependent. Despite using
BIPAP, she had reduced oxygen saturation and consciousness
level. The Brain CT scan was normal in terms of ischemic or
hemorrhagic stroke and tumor metastasis.

Spiral chest CT scan on 11" day showed severe bilateral
pleural effusion and patchy ground glass opacities of both
lungs with parahilar and peripheral distribution suspicious to
super infection. The sputum culture detected Pseudomonas
species.

The spiral brain CT scan revealed brain senile changes and
multiple small low attenuation foci in the periventricular white
matter and centrum semiovale due to microvascular disease.

She received adequate and suitable treatment. Blood
pressure was still low. Consciousness level decreased gradually.
Platelets count and hemoglobin continued to decrease.
Fibrinogen level was 227mg/d| (in lower limit of normal),
D-dimer raised to 2.7 pg/ml and the FDP was 17 pg/ml. All
blood cultures were negative. Finally, DIC was confirmed, and
treatment was continued.

Liver enzymes and creatinine levels were raised, and platelets
count decreased during admission. Her hemodynamics was
not changed and on the 19" day she had asystole and died.

Discussion

Cancer is a frequent finding in patients with thrombosis,
as well thrombosis is more prevalent in patients with cancer
and has significant clinical consequences including venous
and arterial thrombosis and DIC [8]. Patients with cancer
associated with VTE have a higher risk for complications such
as recurrence of VTE and major bleeding than those without
cancer. VTE developing in patients with cancer is associated
with two to six times increased risk of mortality [14].

There is a well-known association between cancer and
thromboembolic events. The molecular mechanisms that
promote thromboembolism in patients with cancer are not
clear and seem to be multifactorial. Cancer is related to a
hypercoagulable state. Both direct and indirect mechanisms of
coagulation accompanied with Virchow's triad including stasis
of blood flow, endothelial injury, and hypercoagulability, have
an important role in thrombotic events and this role depends
on the type of tumor too [5].

Arterial thrombosis occurs often due to endothelial damage,
including ruptured plaque, superficial endothelial erosion,
arterial spasm, or can be induced by several factors secreted
by cancer cells in the absence of an atherosclerotic plaque
[5,9]. Navi et al. evaluated epidemiology and surveillance data
in a large retrospective matched-cohort study from 2002 to
2012 and revealed the incidence rate of arterial thrombosis for
6 months was 4.7% in cancer patients compared with 2.2% in
the matched controls [15].

Acute DIC is a rare coagulopathy state in cancer patients,
but when it develops, it will become rapidly fatal [16].
It is widespread in all aspects of medicine and presents
with a broad clinical spectrum. It is known as a complex
disorder with variable pathophysiology that depends on
trigger events, host response, and comorbid conditions.
This variable pathophysiology leads to lack of uniformity in
clinical manifestations and affects diagnosis and therapeutic
approach. Most physicians consider DIC to be a systemic
hemorrhagic syndrome and less as a profound microvascular
thrombosis and sometimes, large vessel thrombosis usually
leads to irreversible morbidity and mortality [17]. The
diagnosis should be based on clinical bleeding, thrombosis,
and laboratory information [18]. Some patients have unique
thrombocytopenia which is a feature in up to 98% of cases
of DIC [18]. Treatment of DIC in cancer patients is often a
challenge. Patient’s survival depend on special cause of DIC.
However, the majority of patients with acute DIC die within
1-4 weeks. In these patients, DIC is insidious and presents
with less severe and more delayed onset manifestations, but
following the clinical presentation, progresses in a gradual
chronic manner whereby systemic activation of coagulation
occurs. Finally, can result in the exhaustion of coagulation
factors and platelets, so bleeding may occur as the first clinical
symptom to indicate DIC[5,17,19].
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Sallah et al. evaluated the occurrence of DIC in patients with
solid tumors. They assessed 1,117 patients with solid tumors.
Seventy-six (6.8%) patients were diagnosed with DIC. A total
of 145 bleeding and clotting episodes were reported in them.
The most common coagulation abnormalities were detected
including thrombocytopenia, hypofibrinogenemia, elevated
D-dimer and fibrinogen degradation products (FDP). And
finally, 75% were died despite treatment [20].

Treatment of DIC should be individualized depending on
the nature of DIC, age, etiology of DIC, site and severity of
hemorrhage or thrombosis and hemodynamics and other
appropriate clinical parameters [17]. The treatment consists
of supportive, symptomatic, and removing of the underlying
disease and elimination of the trigger mechanism [21,22].
Available data suggest that treatment of primary cancer
also leads to improvement of the disseminated intravascular
coagulation [18]. Le Trinh et al. reported a patient with renal
cell carcinoma (RCC) who was presented with DICin 2020.They
concluded that an early detection of overt DIC is fundamental
and decision of systemic chemotherapy without delay is the
key to successful cancer related DIC treatment [18].

DIC canresultasacomplication of infection, obstetric disease,
trauma, and liver disease [21]. Sepsis is a common disorder
and a leading cause of mortality in non coronary intensive
care units. It is associated with hemostatic abnormalities
ranging from thrombocytopenia to acute DIC. In sepsis,
inflammatory response act mechanisms with upregulation
of procoagulation and suppression of fibrinolysis. The most
common clinical characterization of sepsis associated DIC
is thrombosis in microcirculation cause solitary or multiple
organ dysfunction which has an important role in mortality.
In fulminant DIC, consumption and exhaustion of coagulation
proteins result in bleeding [23]. However, interpretation and
managing of laboratory based coagulation abnormalities
in critical care patients is confusing and on the other hand,
delay in treatment can be detrimental to these patients. Some
studies showed anticoagulation therapy can be necessary
even before the diagnosis of overt DIC. although the essential
strategy for sepsis associated DIC management is treatment of
underlying infection [24].

Our patient was a known case of breast cancer. She was
under chemotherapy with Paclitaxel and DIC was occurred
for her gradually. She had increased risk for thrombotic
events due to underlying cancer. At the first admission she
was presented with massive PTE and arterial thrombosis
associated with thrombocytopenia. She underwent adequate
treatment including embolectomy and leg amputation. She
was discharged in good condition. At the second admission,
she was presented with amputation site infection and platelet
count was normal. During admission Gl and surgical site
bleeding occurred. Brain microvascular enrolment, decrease
in platelet count, hemodynamic instability, and complications
of long-term hospital stay such as Pseudomonas pneumonia
were reported.

Despite redo hemostasis and control of bleeding, her
hemodynamic was unstable. Anti PF4 test was negative. The
diagnostic tests including Fibrinogen, FDP and D-dimer were
in normal range for a long time. Nevertheless, we treated the
patient conservatively, symptomatic and for eradication of the
etiology, considering DIC. In fact, both underlying cancer and
infection were risk factors for hemostatic disorder, she was a
cancer patient that an additional superimposed infection was
occurred for her and disposed her for DIC that cause death.

Conclusion

Thrombotic complications of cancer and chemotherapy
are the most common factors of mortality and morbidity
in cancer patients. Unlike other conditions, DIC in cancer
patients has gradual presentation that makes its diagnosis
difficult. Successful treatment depends on early diagnosis.
Other factors leading to DIC should be considered especially
in high risk and susceptible patients. Infection can cause DIC
especially in a high risk cancer patient. So, it should be noticed
and got assurance eradication of infection source in surgeries
such as debridement or amputation due to necrosis in these
high risk patients and suitable post operation care should be
recommended for them.
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