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Effects of Letrozole Versus Tamoxifen on
Serum Lipids, Coagulation Parameters

and Bone Mineral Density in
Asymptomatic Postmenopausal

Women with Breast Cancer

AABBSS  TTRRAACCTT  OObb  jjeecc  ttii  vvee::  Let ro zo le and ta mo xi fen are fre qu ently used in tre at ment of post me no pa -
u sal wo men with bre ast can cer. The go al of this study was to eva lu a te the ef fects of let ro zo le and
ta mo xi fen on se rum li pids, co a gu la ti on pa ra me ters and bo ne mi ne ral den sity (BMD) in asym pto -
ma tic post me no pa u sal pa ti ents in our de part ment. MMaa  ttee  rrii  aall  aanndd  MMeett  hhooddss::  Inc lu ded in this study we -
re twenty-ni ne post me no pa u sal bre ast can cer wo men ta king 20 mg da ily of ta mo xi fen (14 pa ti ents)
(gro up 1) and 2.5 mg da ily of let ro zo le (15 pa ti ents) (gro up 2). Li pid pa ra me ters and co a gu la ti on me -
a su res such as ac ti va ted par ti al throm bop las tin ti me (APTT), prot hrom bin ti me (PT) and in ter na -
ti o nal nor ma li zed ra ti o (INR) we re exa mi ned. T and Z sco res of BMD of fe mur neck and lum bar
spi ne we re exa mi ned bet we en two gro ups. RRee  ssuullttss:: De mog rap hic, cli ni cal va ri ab les and hor mo nal
si tu a ti on did not dif fer bet we en the gro ups. APTT le vels in let ro zo le gro up we re sig ni fi cantly lon -
ger than the ta mo xi fen gro up (24.90 ± 5.48 and19.64 ± 1.07, p= .03). But for the ot her pa ra me ters
com pri sing PT and INR and li pid pro fi les, the re was no sig ni fi cant dif fe ren ce bet we en two gro ups.
Alt ho ugh lum bar ver teb ral and fe mo ral BMD of gro up 1 was hig her than gro up 2, the re was no sta-
tis ti cally sig ni fi cant dif fe ren ce. CCoonncc  lluu  ssii  oonn::  The re sults of this study sug gest that APTT shows an
in cre a sed le vel in post me no pa u sal bre ast can cer pa ti ents re ce i ving let ro zo le for hor mo nal the rapy
when we com pa red to ta mo xi fen ta king pa ti ents. In ad di ti on, by com pa ring let ro zo le ver sus ta mo -
xi fen tri als on the li pid pro fi le and BMD of the post me no pa u sal bre ast can cer pa ti ents, the re was
no dif fe ren ce for the li pid pa ra me ters in this re port. 

KKeeyy  WWoorrddss::  Breast neoplasms; tamoxifen; letrozole; blood coagulation; lipids; bone density      

ÖÖZZEETT  AAmmaaçç::  Post me no po zal me me kan ser li kadın la rın te da vi sin de let ro zol ve ta mok si fen sık lık la
kul la nıl mak ta dır. Bu ça lış ma nın ama cı, bö lü mü müz de ki asemp to ma tik post me no po zal has ta lar da
let ro zol ve ta mok si fe nin se rum li pid, ko a gü las yon de ğer le ri ne ve ke mik mi ne ral yo ğun lu ğu (KMY)’na
et ki si ni he sap la mak tır. GGee  rreeçç  vvee  YYöönn  tteemm  lleerr:: Bu ça lış ma ya gün lük 20 mg ta mok si fen alan (14 has ta)
(grup 1) ve gün lük 2.5 mg let ro zol alan (15 has ta) (grup 2) 25 post me no po zal me me kan ser li has ta
dâhil edil di. Li pid pa ra met re le ri ve aktif pars,yel tromboplastin zamanı (APTT), protrombin zamanı
(PT) ve uluslararası normalleştirilmiş oran (INR) içe ren ko a gu las yon öl çüm le ri ça lı şıl dı. Fe mur boy -
nu ve lum bar ver teb ra nın KMY’nin T ve Z sko ru na her iki grup ta ba kıl dı.  BBuull  gguu  llaarr:: De mog ra fik, kli -
nik de ğiş ken ler ve hor mo nal du rum açı sın dan grup lar ara sın da fark yok tur. Let ro zol gru bun da APTT
se vi ye le ri ta mok si fen gru bu na gö re an lam lı ola rak uzun du (24.90 ± 5.48 ve 19.64 ± 1.07, p= .03). Fa -
kat PT ve INR ’yi içe ren di ğer pa ra met re ler ve li pid pro fil le ri açı sın dan grup lar ara sın da an lam lı fark
yok tu. Lum bar ver teb ra ve fe mo ral KMY grup 1’de grup 2’ye gö re yük sek ol ma sı na kar şın an lam lı
fark yok tu. SSoo  nnuuçç::  Bu ça lış ma nın so nuç la rı hor mo nal te ra pi için let ro zol kul la nan post me no po zal me -
me kan ser li has ta lar da ta mok si fe ne gö re art mış APTT se vi ye le ri nin ola bi le ce ği ni öne sür dü. Fa kat PT
ve INR gi bi di ğer ko a gü las yon pa ra met re le rin de her iki grup için her han gi  bir fark sap tan ma dı. Ay -
rı ca bu ça lış ma da, post me no po zal me me kan ser li has ta la rın li pit pro fi li ve KMY’leri let ro zol ve to -
mak si fen grup la rı ara sın da kar şı laş tı rıl dı ğın da an lam lı fark yok tur.

AAnnaahh  ttaarr  KKee  llii  mmee  lleerr:: Meme tümörleri; tamoksifen; letrozole; kan pıhtılaşması; lipidler;
kemik yoğunluğu            
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ntagonizing the growth-stimulatory effects
of estrogen is an established clinical ap-
proach to patients with hormone-depen-

dent breast cancer. The major source of estrogen in
postmenopausal women arises from the aromatiza-
tion of peripheral androgens catalysed by the en-
zyme aromatase. The ovaries, adrenal gland and
adipose tissue are the main sources of the peripheral
androgens in postmenopausal women. Tamoxifen is
the first line endocrine therapy for breast cancer and
it competes with estrogen for binding to the estro-
gen receptor.1,2 Although it acts against breast can-
cer primarily as an anti-estrogen, it has also found
partial estrogenic activity, which may explain its
beneficial effect on lipid metabolism and favorable
changes in the lipid profiles, such as lower total cho-
lesterol and low-density lipoprotein (LDL).3

The aromatase inhibitors (AI) act by inhibit-
ing estrogen synthesis and deplete estrogen con-
centrations in the circulation, tumor, and
peritumoral tissue and are thus a useful alterna-
tive antiestrogenic strategy to tamoxifen. Letro-
zole is one of the third generation aromatase
inhibitors and may show adverse changes in lipid
metabolism associated with low estrogen levels,
reported as an increase in serum total cholesterol
and LDL.4

Estrogen is known to reduce total cholesterol,
LDL and to increase high-density lipoprotein
(HDL) levels. Additionally, the effect on triglyc-
erides (TG) is not as clear.5 The otherwise post-
menopausal women are already at risk for
cardiovascular disease and thus concern has been
raised about the possible effects of chronic estro-
gen suppression on lipid metabolism. Because car-
diovascular disease is the most common cause
death in postmenopausal women, effects on this
outcome could play an important role in the risk-
benefit analysis of hormonal therapy, including ta-
moxifen and letrozole.6 However, estrogen
replacement does not reduce the risk of cardiovas-
cular disease as evidence by the Women’s Health
Initiative (WHI) study.

Estrogen therapy, tamoxifen are associated
with an increased risk of venous thrombosis; how-
ever, the mechanisms by which each drug increases

venous thrombosis propensity are not fully under-
stood. Cosman et al reported an increase in factor
VII and D-dimer and a decrease in protein S fol-
lowing ET.7 The authors also noticed an increase in
factor VIII, factor IX and von Willebrand factor and
a decrease in protein C and antitrombin. In the
other study, tamoxifen and hormone replacement
therapy had no adverse changes in coagulation fac-
tors. Thromboembolic disease is a well-documented
side effect o tamoxifen therapy that can cause con-
siderable morbidity and mortality. Fewer throm-
boembolic adverse events were reported in patients
taking an AI than in those taking tamoxifen.8

Bone loss may be a potential side effect of aro-
matase inhibitors due to depletes estrogen levels
and when compared with tamoxifen, letrozole in-
cluded a higher risk factor for the osteoporosis.1

The goal of this work was to study the effects
of letrozole and tamoxifen on serum lipids, coagu-
lation parameters and bone mineral density (BMD)
in asymptomatic postmenopausal women.  

MATERIAL AND METHODS
A cross-sectional study was performed in asymp-
tomatic postmenopausal breast cancer patients re-
ceiving hormonal therapy at least one year.
Included in this study were twenty-nine post-
menopausal breast cancer women taking 20 mg
daily of tamoxifen (14 patients) (group1) or 2.5 mg
daily of letrozole (15 patients) (group2).  Both of
the groups took drugs as a first-line therapy. All of
the patients receiving letrozole had taken calcium
1500 mg and vitamin D 400 IU daily. Lipid param-
eters including cholesterol, HDL cholesterol, LDL
cholesterol and TG and coagulation measures such
as activated partial thromboplastin time (APTT),
prothrombin time (PT) and international normal-
ized ratio (INR) were examined. These measure-
ments were performed at least twelve hour fasting
status. Age, parity, age at menarche and at
menopause, body mass index (BMI), smoking his-
tory, history of drugs use, duration of therapy were
recorded for each woman. All patients underwent
breast surgery for breast cancer that was positive
for estrogen receptors, progesterone receptors, or
both and were observed after accomplishment of
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chemotherapy and/or radiotherapy.  Menopausal
status was defined when at least 12 months elapsed
since the last menstrual period; it was either phys-
iological or chemo-induced and, in this latter case,
a stable rise in FSH levels was required for patient’s
inclusion. No patient had received drugs that in-
fluenced the coagulation measurements and had
any history of thromboembolic events.    

Serum estradiol (E2), follicle-stimulating hor-
mone (FSH) and luteinizing hormone were meas-
ured by specific radioimmunoassay. BMI was
calculated as weight in kilograms divided by the
square of height in meters (kg/m2). Bone mineral
density (BMD) T and Z scores of femur neck and
lumbar spine were examined between two groups
using dual energy X-ray absorptiometry (DXA; Ho-
logic QDR 1000 densitometer).     

The statistical analysis was based on Mann
Whitney U test, t test and two proportion z test.
All statistical significance was set at p< 0.05 SPSS
software Version 11.0 was used for all statistical
analysis.

RESULTS
In group 1, the average period of tamoxifen intake
was 16.47 ± 8.30 months and the average period of
letrozole usage was 26.43 ± 19.99 months (Table 1).
As shown in Table 1, demographic, clinical vari-
ables (age, parity, age at menarche and menopause,
body mass index, previous chemotherapy and ra-
diotherapy) and hormonal situation (follicle-stim-
ulating hormone, luteinizing hormone and
estradiol levels) did not differ in the letrozole and
tamoxifen groups (Table 1). In Table 2, we reported
the data related to coagulation measurements and
lipid parameters in group1 and group 2. There was
a significant difference between tamoxifen and
letrozole in APTT levels (p= 0.03) and in letrozole
group APTT levels were significantly longer than
the tamoxifen group. But for the other parameters
comprising PT and INR and lipid profiles, there
was no significant difference between two groups
(Table 2).

The number of patients exceeding the thresh-
old defined by the lipid parameters at any one time
during the study is summarized in Table 3. The per-

centage of TG and HDL levels beyond the threshold
in group 1 (42.86% and 35.71%) were more than
group 2 (33.33% and 20%) and total cholesterol and
LDL in group 1 (35.71% and 14%) were lower than
group 2 (53.33% and 20%) (Table 3). Although the
two treatment groups demonstrated differences in
the percentage changes, no statistically significant
differences were found between the two treatment
groups in terms of the number of patients reaching
the threshold (Table 3). 

Although lumbar vertebral and femoral BMD of
tamoxifen was higher than letrozole, there was no
statistically significant difference. BMD below the
threshold for osteoporosis (≥2.5 below the mean) was
found in 4 patients (30.8%) of letrozole group and 3
patients (21.4%) in tamoxifen group (Table 4).  

DISCUSSION
AIs have become the first choice endocrine ther-
apy for postmenopausal breast cancer patients.9
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Group 1 (TMX) Group 2 (AI) P values 
Age 57.73 ± 11.59 58.14 ± 5.88 0.8 

Parity 4.27 ± 2.55 3.57 ± 2.68 0.3 

Menarche 13.67 ± 1.05 13.57 ± 0.76 0.8 

Menopause 46.73 ± 4.85 48.71 ± 2.81 0.3 

Body mass index 30.28 ± 5.39 28.63 ± 4.11 0.4 

Chemotherapy 100% 100% 0.8 

Radiotherapy 73.3% 64.3% 0.1 

Time therapy (months) 16.47 ± 8.30 26.43 ± 19.99 0.06 

FSH 48.48 ± 28.13 57.44 ± 29.79 0.1 

LH 26.11 ± 12.02 23.71 ± 9.74 0.6 

E2 23.04 ± 16.75 18.14 ± 13.69 0.5 

TABLE 1: Demographic, clinical variables and 
hormonal situations of the patients (mean ± SD).

Group 1 (TMX) Group 2 (Aİ) P values 
Total cholesterol 202 ± 36.54 212 ± 45.37 0.6 

Total TG 168 ± 86.12 133.67 ± 118.87 0.4 

LDL 130.26 ± 33.16 143.25 ± 31.23 0.3 

HDL 37.72 ± 14.37 41.97 ± 8.84 0.4 

APTT 19.64 ± 1.07 24.90 ± 5.48 0.03 

PT 11.13 ± 0.84 11.54 ± 0.89 0.4 

INR 0.91 ± 0.04 0.96 ± 0.09 0.1 

TABLE 2: Effects of tamoxifen and letrozole on 
serum lipid parameters and coagulation measurements

(mean ± SD).



When compared with tamoxifen both in the adju-
vant and metastatic states, AIs are associated with
superior activity and well tolerability. Third gen-
eration AIs are biochemically more selective and
potent and also show superior clinical activity com-
pared with the other AIs.9 Additionally, many
other trials have reported that AIs had superior ac-
tivity and better general tolerability when com-
pared with tamoxifen.10 Although the effects of
third generation AIs has not been directly com-
pared with tamoxifen for coagulation and lipid pa-
rameters in double blind, randomized controlled
trials. In our study, we compared two endocrine
treatment modalities using postmenopausal breast
cancer patients for these parameters. 

Estrogen is important to reduce cholesterol
levels and also has positive effects on bone miner-
alization. Tamoxifen that has also particularly es-
trogenic properties has affected both lipid levels
and bone mineralization in a favorable way.11,12 Al-
though long term toxicities of AIs did not well
known, effects of inhibiting estrogen synthesis to
inhibit aromatisation were important for cardio-
vascular and disease and osteoporosis as women
age.      

AIs both anastrozole and letrozole were asso-
ciated with a significant increase in low-grade 
hypercholesterolemia when compared with ta-

moxifen.13 Goss et al. revealed that exemestane sig-
nificantly prevented the increase in serum choles-
terol and low-density lipoprotein levels in
ovariectomised rats, while letrozole did not. In a
study that compared the effect of exemestane ver-
sus tamoxifen on lipid profile exhibited that LDL
levels were higher, triglyceride levels were lower
in exemestane arm.14 In our study, although there
was not any statistically significant difference, total
cholesterol, LDL were higher in letrozole group
and total TG and HDL were higher in tamoxifen
group.

In postmenopausal women, the risk of osteo-
porosis is increased due to estrogen deprivation.
Aromatisation is the main source of estrogen in
menopause and thus it is expected that all AIs de-
crease BMD when compared to placebo. Also, ta-
moxifen lowers the osteoporotic risk due to its
estrogenic property on the bone when compared
with tamoxifen.12 Significant bone loss is reported
in all studies during AIs use when compared with
tamoxifen or placebo, but it appears lower with
steroidal versus non-steroidal AIs. Although AIs es-
pecially exemestane were associated with high
fracture rates than tamoxifen, there was no differ-
ence in the clinical fracture between letrozole and
tamoxifen.15-17 Although with a limited number of
patients, our results display that there was no dif-
ference for BMD between letrozole and tamoxifen
groups in postmenopausal breast cancer patients.
There was not any patient with osteoporosis in our
study.

In our study, we also evaluate the coagulation
parameters such as APTT, PT and INR. To our
knowledge, this is the first study investigating and
comparing the effects of tamoxifen and letrozole
for coagulation parameters. Tamoxifen is reported
to slightly increase the risk of thrombosis in
women with breast cancer.18 Additionally the stud-
ies were showed that hypercoaguable state may be
multifactorial in women with breast cancer. In a
study tamoxifen significantly reduced plasma fib-
rinogen and antithrombin III levels.19 Although de-
creased plasma fibrinogen levels might prevent
arterial thrombosis, decreased antithrombin III lev-
els resulted in increased thromboembolic ten-
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Group 1 (TMX) Group 2 (Aİ) P values 

Total cholesterol 35.71% (>200 mg/dl) 53.33% (>200 mg/dl) 0.3 

Total TG 42.86% (>160 mg/dl) 33.33% (>160 mg/dl) 0.6 

LDL 14% (>170 mg/dl) 20% (>170 mg/dl) 0.7 

HDL 35.71% (<35 mg/dl) 20% (<35 mg/dl) 0.3

TABLE 3: Number of patients exceeding threshold 
defined by the lipid parameters.

Group 1 Group 2 P values

Total lumbar T scores -0.76 ± 2.33 -1,82 ± 1.52 0.19

Total lumbar Z scores +0.22 ± 2.27 -0.88 ± 1.46 0.25

Femur neck T scores -1.73 ± 1.55 -1.76 ± 1.25 0.87

Femur neck Z scores -0.35 ± 1.40 -0.47 ± 1.33 0.82

Total femur T scores -1.46 ± 1.10 -1.35 ± 1.37 0.51

Total femur Z scores -0.44 ± 0.86 -0.31 ± 1.29 0.78

TABLE 4: Analysis of BMD (mean ± SD).



dency. In this small serious of patients, letrozole
had increased levels of APTT hen compared with
tamoxifen. 

When letrozole compared with tamoxifen as
initial adjuvant therapy for postmenopausal
women with endocrine-responsive breast cancer,
their effects were comparable with different side
effects.13 Tamoxifen had more thromboembolic
events, endometrial pathology, hot flashes, night
sweats, and vaginal bleeding. On the other hand,
letrozole had more bone fractures, arthralgia, low-
grade cholesterol elevation, and cardiovascular
events other than ischemic heart disease and car-
diac failure. In our study, serum lipids, coagulation
parameters and bone mineral density were exam-

ined in asymptomatic postmenopausal women
with breast cancer.      

In conclusion, the results of this study suggest
that APTT shows an increased level in post-
menopausal breast cancer patients receiving letro-
zole for hormonal therapy when we compared to
tamoxifen taking patients but the other coagulation
parameters such as PT and INR were not affected
between each group. In addition, by comparing
letrozole versus tamoxifen trials on the lipid profile
of the postmenopausal breast cancer patients, there
was no difference for the lipid parameters in this re-
port. There was no difference for the effects of
letrozole and tamoxifen on BMD in postmenopausal
patients with breast cancer in our study.
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