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Case report

The pulmonary embolism after switching
from letrozole to tamoxifen in a patient with
breast cancer. A case report and literature
review
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ABSTRACT

Women with breast cancer are affected by deep venous thrombosis and/or pulmonary embolism
3 times more often than the group of healthy women in the same age. Thrombosis can be the first
manifestation of a malignant disease, but it can also result from hormonal therapy with aromatase
inhibitors or tamoxifen which is used in cancer treatment. The necessary clinical problem to solve in
this population is the issue of prophylactic antithrombotic treatment. In this paper we present a case
of pulmonary embolism in the course of the breast cancer, which was associated with tamoxifen hor-
mone therapy and inadequate thromboprophylaxis.
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INTRODUCTION

Venous thromboembolism (VTE) is a leading, but potentially
preventable cause of death worldwide [1]. The risk of develop-
ing deep venous thrombosis (DVT) and/or pulmonary embolism
(PE) is 4-13 fold more frequent in patients with advanced cancer
compared to the patients with early stages of the disease [2]. Of
note, women with breast cancer are affected by these potentially
fatal complications 3 times more often than the group of healthy
women in the same age [3]. Nevertheless, despite the low rela-
tive risk, since breast cancer is one of the most prevalent cancers
worldwide, VTE is commonly seen in this population. In that case,
thrombosis can be the first manifestation of a malignant disease,
but it can also result from endocrine therapy used in cancer treat-
ment [4]. Hormonal therapy with tamoxifen or aromatase inhib-
itors (Al) is the cornerstone of adjuvant therapy for women with
estrogen positive breast cancer. Antiestrogenic activity of these
substances is responsible for VTE risk, primarily during treatment
with tamoxifen [5].

CASE PRESENTATION

A 71-year-old woman with hypertension, hypothyroidism and
history of non-resectable right breast cancer in the tail of Spence
with the metastasis to bones and lungs was referred to the In-
ternal Medicine Department at the Oncology Centre due to
progressive weakness, shortness of breath and bone pain. The
histopathology of right breast biopsy showed the invasive duct-
al carcinoma (grade Il) with the immunochemistry positive pro-
file for estrogen receptor (ER), progesterone receptor (PgR) and
androgen receptor (AR). Due to the progression of the disease,
she was disqualified from the mastectomy. Letrozole therapy
has been initiated and continued for the next year. At the same
time the patient presented symptoms such as severe bone pain,
therefore she underwent a cycle of palliative radiotherapy after
radiotherapy consultation. After about 11 months of surveillance
osteoporotic fracture of the right humerus was diagnosed and
treated with surgery. Due to severe osteoporosis and disease
progression letrozole was switched to tamoxifen in the dosage
of 20 mg per day as a second-line treatment. After discharge no
antithrombotic prevention was included in postoperative treat-

ment.

During a standard follow-up conducted after 5 months of tamox-
ifen therapy a computed tomography (CT) of thorax was per-
formed in order to identify any cancer progression. The angio-CT
of pulmonary arteries revealed a massive thrombi located in the
right pulmonary artery and partially blocked left pulmonary ar-
tery in its distal part (fig. 1).
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FIGURE 1.
Computed tomography with contrast showing pulmonary
emoblism at the time of diagnosis.

On the examination at admission to the Internal Medicine De-
partment, the patient was in fair general condition, hemody-
namically stable, afebrile, with blood pressure of 130/75 mmHg
and a regular, strong symmetrical pulse of 80 bpm. Cardiac and
pulmonary auscultation revealed regular heart rhythm, normal
heart and breath sounds. There were no hepatomegalia and low-

er limb edema.

Electrocardiogram demonstrated sinus rhythm with nonspecif-
ic ST-segment changes. Laboratory test results are shown in the
table (tab. 1).

TABLE 1.
Patient’s laboratory tests during initial hospitalization in the
Internal Medicine Department.

Laboratory test | Patient’s result |Laboratory references range
D-dimer 4087,0 ng/mL 500 ng/mL
NT-proBNP 153 pg/mL <125 pg/mL
CRP 7,84 mg/L <5 mg/mL
Capillary blood
gases
pH 7,436 7,35-7,45
pCo, 34 mmHg 35-45 mmHg
pO, 81,4 mmHg 65,0-95,0
HCO,act 22,1 mmol/L 21,0-27,0
BE(B) -1,4 mmol/L -25-+2,5
O,SAT 96,6% 70,0-95,0
CA ionised 1,313 mmol/L 1,12-1,32 mmol/L
Creatinine 0,63 mg% 0,50-0,90 mg%
Protein C 102% 70-140%
ACA negative negative
ANA negative negative
Hgb 12,7 g/dL 11,5-15,7 g/dL
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Laboratory test | Patient’s result |Laboratory referencesrange
ANTII-,
GLYCOPROTEIN negative/ negative/negative
| ANTIBODIES IgG/ negative 9 9
IGM
PLT 199 x 10° 150-450 x103
TSH 5,240 ulU/mL 0,270-4,20 ulU/mL

NT-proBNP - N-terminal prohormone of brain natriuretic peptide, CRP - C-reactive protein, pCO,
— partial pressure of carbon dioxide, pO, - partial pressure of oxygen, BE - base excess, ACA -
anti-centromere antibodies, ANA - anti-nuclear antibodies, Hb - hemoglobin, PLT - platelet
count, TSH - thyroid-stimulating hormone.

A transthoracic echocardiography revealed: no signs of right
heart pressure overload with the tricuspid pressure gradient
(TVPG) reaching 25 mmHg and pulmonary acceleration time
(AcT) of 100 ms and normal, no cardiac chambers dilation and
normal left ventricular systolic/diastolic function (left ventricular
ejection fraction, LVEF 63%).

Compression ultrasonography (CUS) of lower limb veins revealed
deep vein thrombosis of the right lower limb veins and partial
blockage in the distal fragment of the vessel of tight of the left

lower limb.

Considering the overall clinical picture and the results of addi-
tional diagnostic tests (especially angio-CT of pulmonary arter-
ies) initial diagnosis of pulmonary embolism due to deep vein
thrombosis of the lower limbs during tamoxifen therapy was
posed.

In this situation tamoxifen was withdrawn and treatment with
low molecular weight heparin (enoxaparin) at a dose of 1 mg/kg

twice a day was included.

During further hospitalization the patient was in good, sta-
ble condition, with no signs of hypotension or heart/respira-
tory failure. At the same time we observed gradual reduction
of breathlessness with improving physical performance. After
7 days in good general condition, the patient was discharged
with a recommendation to continue treatment with enoxaparin

at a pre-determined dose for the next 4 weeks.

After this time she was presented to our institution for clinical
reevaluation and determination of further antithrombotic and
oncological treatment strategy. Control angio-CT of pulmonary
arteries showed regression of thromboembolic lesions (fig. 2)
observed previously. Finally, the patient was qualified for further,
at least six-month treatment with enoxaparin and palliative radi-

otherapy due to bone pain.
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FIGURE 2.

Computed tomography with contrast after 4 weeks
of treatment with enoxaparin showing regression of
thromboembolic lesions in pulmonary arteries.

DISCUSSION

As mentioned at the beginning, hormonal therapy is still a main-
stay of treatment in patients with estrogen-positive-receptor
(ER+) advanced breast cancer. Managing the negative effects of
estrogen on breast cancer cells can be achieved by using several
classes of drugs, of which tamoxifen and aromatase inhibitors
(Al) are the most commonly used. The groundbreaking drug of
modern oncology, tamoxifen, is one of the selective estrogen re-
ceptor modulators (SERMs), which blocks the ability of estrogens
to stimulate ER while Al act by inhibiting the peripheral conver-
sion of androgens to estrogens.

In patients with advanced breast cancer after menopause and
with high ER and PgR receptors expression, induction hormone
therapy with Al (e.g. letrozole) can be used. Tamoxifen, in turn,
may be considered for pre-menopausal patients and when con-
traindications to Al exist (e.g. advanced osteoporosis).

In the presented case ductal breast cancer with ER and PgR re-
ceptors expression was diagnosed and the letrozole, a drug from
the group of Al, was included. In this type of cancer Al effective-
ness is higher when compared to tamoxifen in both the risk of
relapse and the incident of death. The side effects of Al are asso-
ciated with accelerating osteopenia and osteoporosis which can
lead to pathological bone fracture [6, 7]. Osteporotic fracture of
the humerus and disease progression that occurred in the case
presented above were a strong recommendation to switch letro-
zole therapy to tamoxifen.

Despite the well-demonstrated anti-neoplasmatic efficacy of
tamoxifen, some studies revealed its serious side effects. It is

known that tamoxifen increases the risk of not only endometrial
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cancers but also the risk of thromboembolic complications, in-
cluding life threatening incidents such as PE, DVT and cerebro-
vascular events [6, 8].

Monotherapy with tamoxifen is associated with a 2-3% risk of
VTE, and this risk increases with patient’s age; breast cancer post-
menopausal women are three-fold more likely to develop VTE
than patients before menopause. It should be noted that Al are
associated with VTE less frequently than tamoxifen; however, the
risk of VTE is still significantly higher than in the healthy female
population who did not undergo such therapy [9, 10].

The mechanism of the above mentioned side effects of tamox-
ifen is not entirely understood. As tamoxifen can act as a partial
estrogen-agonist, it resembles the effect of estrogen in postmen-
opausal woman. One of the pathways of its procoagulant effect
is reduction of antithrombin and protein S concentrations [11].
In few trials with postmenopausal patients with estrogen intake,
an increase in prothrobmin fragment 1 + 2 was observed [12, 13].
Both the prothrombin fragment 1 + 2 increase and reduction
in the level of protein S by tamoxifen might reflect the reduced
anticoagulant activity, and also enhance the risk of VTE [14, 15].
Some experimental studies claim that tamoxifen increases the
intimal thickness in arteries and, when taken continuously, it pro-
motes endothelial proliferation, which predisposes to thrombus
formation [16, 17]. Tamoxifen also activates phospholipase Cy,
PI13-kinase and NADPH oxidase pathway that causes the release
of Ca?* from the endoplasmic reticulum causing the influx of Ca?*
into the platelets and hence activating them [16].

Among cancer patients PE (which can be a consequence of VTE)
is often diagnosed incidentally during imaging aimed at diag-
nosing and monitoring the progression of neoplastic disease. It
is estimated that PE is the second leading cause of death in pa-
tients with active malignancy and when left untreated, can have
a mortality rate of up to 30% [18]. Potentially lethal courses of PE
require special diagnostic care, particular in patients with addi-
tional VTE risk factors.

In the case presented above, we diagnosed intermediate-risk
PE and according to ESC current guidelines for the diagnosis
and management of the acute PE therapy with low-molecu-
lar-weight-heparin (enoxaparin) was started.

The necessary clinical problem to solve is the issue of prophylac-
tic antithrombotic treatment, which should be used in patients
with advanced breast cancer who have an increased risk of VTE

due to implemented hormonal therapy.
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In everyday clinical practice scale developed by Khorana et al.
[19] is commonly used to assess the thromboembolic risk in can-
cer outpatients starting chemotherapy. This scale is based on the
tumor type, hemoglobin concentration or use of erythropoietin
stimulating agents, white blood cell count, platelet count, and
Body Mass Index (BMI). Unfortunately, the algorithm does not
include some malignancies (e.g. breast cancer) and same pa-
tients may have an underestimated risk of VTE using the above
scale. The patient described by us belonged to this, problematic”
group: in the Khorana risk scale (KRS), had 0 points, i.e. a low risk

of VTE.

Current international guidelines do not recommend routine
pharmacological thromboprophylaxis in ambulatory cancer pa-
tients [20, 21]. In these recommendations, use of VTE prevention
is recommended only for patients requiring hospital treatment,
undergoing surgery, those with pancreatic cancer, treated with
immunomodulatory drugs combined with steroids or other sys-
temic anticancer therapies, and who are ambulatory receiving
systemic anticancer therapy at intermediate-to-high risk of VTE
assessed by KRS [22].

In 2017 Gerotziafas et al. [23] described the new COMPASS-CAT
(tab. 2) score dedicated to outpatients risk of VTE during cancer
chemotherapy. It should be emphasised that the largest group
of patients in the COMPASS-CAT derivation cohort were breast
cancer patients (61%). The risk factors included in the algorithm
were among others: the use of anthracycline or hormone ther-
apy, the presence of catheters in the central veins, cancer ad-
vancement and the presence of cardiovascular risk factors. The
sensitivity and specificity of this risk assessment model for VTE
prediction were 88% and 52%, respectively.

TABLE 2.
Simplified COMPASS CAT SCORE for VTE prediction among
ambulatory cancer patients. According to Gerotziafas et al. [23].

COMPASS-CAT Score
PREDICTION FACTORS FOR VTE

Cancer related factors

SCORE

Anti-hormonal therapy/anthracycline treatment

Time since diagnosis < 6 months

Central venous catheter

Njw s~ |O

Advanced stage of cancer

Predisposing risk factors

Presence of cardiovascular risk factors (at least 2 of:
history of peripheral artery disease, ischemic stroke,
hypertension, hyperlipidemia, diabetes, obesity,
coronary artery disease)

Recent hospitalization for acute medical illness 5

Personal history of VTE 1
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COMPASS-CAT Score

Biomarkers
Platelets count > 350 x 109 /L 2

Score 0-6 low/intermediate risk; Score > 7 high risk

COMPASS-CAT - Prospective Comparison of Methods for thromboembolic risk assessment with
clinical Perceptions and AwareneSS in real life patients-Cancer Associated Thrombosis, VTE -
venous thromboembolism.

Using the COMPASS-CAT scale, the patient presented by us would
receive 8 points and therefore belonged to the group of high risk
of VTE in which thromboprophylaxis with LMWH is indicated.

Considering the patient’s history of reduced activity in recent
months due to bone pain caused by osteoporosis after letrozole
and the use of radiation therapy as well as surgical treatment of
the fracture of the humerus carried out without VTE prophylax-
is (which was in line with current VTE prophylaxis recommen-
dations) could be added on the COMPASS scale — CAT another
5 points - this would give a total of 13 out of 28 points. Thus, the
patient we presented was a high-risk patient who should be con-
sidered for the prophylaxis of VTE, perhaps already at the stage
of activity reduction, and certainly after the fracture of humerus.
In this case, the patient’s risk should be reevaluated based on
the COMPASS-CAT scale, especially that the aromatase inhibitor
was switched to tamoxifen, whose thrombotic potential is sig-
nificantly higher compared to the letrozole used so far (3.8% vs.
2.0%, respectively, p < 0.001) [24].

It is worth pointing out that according to the latest recommen-
dations of The International Initiative on Thrombosis and Cancer
(ITAC) the COMPASS-CAT model scale is especially dedicated
to the patients with breast cancer [22]. It should be noted that
only the small number of outpatients with frequent cancers
such as breast cancer were included in clinical trials for primary
prevention of VTE, as did the creation of the most common VTE
risk scales (only about 6.6% of patients are patients with breast
cancer). Predictive scores: KRS, PROTECHT, CONKO score, Vienna
CATS Score, are recommended for the cancer patients starting
chemotherapy [25].
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It seems that the indications for the use of primary VTE pre-
vention in cancer patients should be periodically reevaluated
based on the risk-benefit model each time the cancer therapy
is changed, when hormone therapy with a higher risk of throm-
bosis is administered, or with a decrease in patient mobility. Ran-
domized studies on which the recommendations are created,
based the VTE risk assessment on the KRS (patients with mod-
erate to high risk VTE), while the basis for this scale was retro-
spective assessment, and patients with haematological cancers
were a large group in the assessed cohort. Meanwhile, the risk of
cancer-associated thrombosis (CAT) changes during chemo- and
hormonal therapy, and initially low-risk outpatients, after using
scales dedicated to underestimated in KRS types of cancer, may
be qualified for VTE prophylaxis as high-risk patients, despite not
meeting the typical conditions contained in the recommenda-
tions (just like it did in the case we describe).

An open-ended question is if we should use only KRS for the risk
stratification or the VTE risk should be reevaluated using scales
dedicated to specific type of cancer (e.g. breast cancer) like COM-
PASS-CAT scale and when this stratification should be performed
(only at the beginning or during chemotherapy).

The above question is clinically relevant, while CAT has many
consequences including increased morbidity, bleeding com-
plications, increased risk of recurrent VTE and cancer treatment
delays [26].

CONCLUSIONS

Deep vein thrombosis and pulmonary embolism are a serious
issues among breast cancer patients, especially in those treated
with tamoxifen. That’s why every single case should be investi-
gated closely for the primary thromboprophylaxis. VTE predic-
tion risk scales dedicated to specific types of cancer may be par-
ticularly useful in such cases (e.g. COMPASS-CAT Score for breast
cancer patients).
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