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ABSTRACT
Background: The main side effects of Tamoxifen are menopausal symptoms. We report a case of leucopenia induced by Tamoxifen in 
a 28-year-old woman treated in the adjuvant setting.

Case Presentation: A 28-year-old woman was diagnosed with invasive ductal carcinoma of the left breast. The final tumor stage was 
pT2 pN3. She received adjuvant chemotherapy with four cycles of Adriamycin and Cyclophosphamide every three weeks, followed by 
four cycles of Taxol every three weeks. After chemotherapy, she received the standard dose of adjuvant radiotherapy (RT= 50 Gy/15 
fractions) for three weeks. Then she received Tamoxifen and Zoladex treatment for two years. Zoladex was discontinued, and she re-
ceived Tamoxifen only for five months. A complete biological assessment showed: anemia (hemoglobin= 9.5 g/dL), leucopenia (white 
blood cells= 2.2 x10 ^9/L), neutropenia (granulocytes= 0.9 x10 ^9/L) and no thrombocytopenia (platelets= 222 x10 ^9/L). Screening for 
connective tissue disorders was negative as follows antinuclear antibodies (ANA) test was negative, anti-double stranded DNA antibody 
test was negative, erythrocyte sedimentation rate (ESR= 7), C-Reactive Protein (CRP) test was negative. Bone marrow aspirate and 
biopsy of bilateral iliac crest was normal. Tamoxifen was discontinued for one month, and we found improvement in leucopenia (white 
blood cells= 3.24 x10 ^9/L). The patient received Tamoxifen again, and leucopenia (white blood cells= 2.6 x10 ^9/L) became more se-
vere. These findings support that Tamoxifen can be responsible for leucopenia.

Conclusion: Tamoxifen can be responsible for leucopenia, a rare adverse event of Tamoxifen. 
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INTRODUCTION
According to the Centers for Disease Control and Prevention, cancer is the second leading cause of death in women after heart disease, 
making breast cancer the most common type of cancer regardless of race or ethnicity [1]. Unfortunately, the incidence rates of breast 
cancer are increasing. Breast cancer is becoming more common, unfortunately. While this could be related to considerable improvements 
in diagnostics and identification, it also emphasizes better treatment for this cancer. Breast cancer heterogeneity makes diagnosis and 
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treatment extremely difficult. Breast cancer therapy and detection 
procedures have steadily advanced over the last few decades [2].

Individualized medicine or personalized therapy regimens intend-
ed to treat specific types of cancer would be highly beneficial to 
breast cancer patients. Surgery, radiation therapy, chemotherapy, 
hormone therapy, and biological therapy are the five primary in-
tervention methods available to treat breast cancer. These therapy 
methods are frequently used in conjunction. The treatment option 
chosen is determined by the cancer type, size, location, and stage. 
Age, health, and if a woman, menopausal state are all considered 
[2].

According to their molecular expression characteristics, breast 
cancers can be divided into several categories. For example, tri-
ple-negative breast cancer that lacks the human epidermal growth 
factor receptor 2 (HER2), progesterone receptor (PR), or estrogen 
receptor (ER) [3-5]. The effects of hormones, particularly estro-
gen, on cancer tumor cells determine whether the cancer is estro-
gen receptive or not. Estrogen promotes the growth of tumor cells 
in breast cancer, speeding up the disease progression [2].  As a 
result, breast cancer is a heterogeneous disease with various patho-
logical types and outcomes [3-5]. Breast tumors also include a va-
riety of genetic abnormalities that influence a variety of signaling 
pathways [6].

Whether or not chemotherapy is provided, endocrine treatment 
lowers the rates of recurrence and mortality in ER or PR positive 
early breast cancer [7]. The use of Tamoxifen for at least five years 
is considered the standard of treatment [8-11].

This case study focuses on Tamoxifen, one of the most widely rec-
ommended medications for treating breast cancer, and its impact 
on premenopausal women with invasive ductal carcinoma of the 
breast.

CASE PRESENTATION
A 28-year-old woman was diagnosed in 2018 with invasive duc-
tal carcinoma of the left breast. The estrogen receptor was posi-
tive (ER= +5/8), progesterone receptor was positive (PR= +3/8), 
Human Epidermal Growth Factor Receptor 2 was Non-amplified 
(HER2= 2+), and the FISH test was negative. She had a total left 
mastectomy with axillary node dissection. The final  tumor stage 
was pT2 pN3.

She received adjuvant chemotherapy with four cycles of Adriamy-
cin and Cyclophosphamide (AC) every three weeks, followed by 
four cycles of Taxol every three weeks. After two weeks from the 
first cycle of AC chemotherapy, she had unfit neutropenia. Fluo-
rescence  in situ hybridization (FISH)  test was done between  the 
third and fourth cycles on breast cancer tissue removed during bi-
opsy to see if the cells have extra copies of the HER2 gene. The 
result of the test was negative [12].

After chemotherapy, the ultrasound (US) of the right breast, left 
mastectomy bed, axilla, and abdomen were normal. Chest X-ray 
was normal.  We also obtained the value of breast cancer antigen 
15-3 (CA15-3= 11.5).

After chemotherapy, she started receiving the standard dose of ad-
juvant radiotherapy (RT= 50 Gy/15 fractions) [13] for three weeks. 
Then she received Tamoxifen and Zoladex treatment every three 
weeks for two years. During receiving Tamoxifen and Zoladex, the 
US of the right breast, left mastectomy bed, axilla, and abdomen 
were normal. Chest X-ray was normal.  Magnetic resonance imag-
ing (MRI) was normal. We obtained CA15-3 every three months, 
and it was (9.1) (9.5) (9.5) (8.6), respectively. The alkaline phos-
phatase (ALP) test was normal, but its value was (ALP= 185) by 
the end of the year. 

Zoladex was discontinued, and she received Tamoxifen only for 
five months. A  complete  biological  assessment  showed:  anemia 
(hemoglobin= 9.5 g/dL), leucopenia (white blood cells= 2.2 x10 
^9/L), neutropenia (granulocytes= 0.9 x10 ^9/L), and no throm-
bocytopenia (platelets= 222 x10 ^9/L). Laboratory tests showed: 
thyroid-stimulating hormone (TSH > 100 UI/L), (CA15-3= 6.39). 
At this stage, we expected hypothyroidism to be associated with 
connective tissue disorders [14], resulting in leucopenia [15]. 
However, screening for connective tissue disorders was negative 
as follows: IgG/IgM antinuclear antibodies (ANA) test was nega-
tive, anti-double stranded DNA antibody test was negative, eryth-
rocyte sedimentation rate (ESR= 7), C-Reactive Protein (CRP) test 
was negative. Bone marrow aspirate and biopsy of bilateral iliac 
crest was normal. Hence, we excluded leucopenia induced by con-
nective tissue disorders probability.

Left mastectomy bed US showed: a clean bed with a hypoechoic 
area at the lateral aspect (4 × 9 mm), a single axillary node of be-
nign criteria (7 × 3 mm), and normal skin thickness. Right breast 
US showed: fibrogranular tissue, few axillary nodes of benign cri-
teria, and normal skin thickness. The neck US was normal.

Tamoxifen was discontinued for one month, and we found im-
provement in leucopenia (white blood cells= 3.24 x10 ^9/L). The 
patient received Tamoxifen again, and leucopenia (white blood 
cells= 2.6 x10 ^9/L) became more severe. These findings support 
that Tamoxifen can be responsible for leucopenia.

DISCUSSION
Hematological toxicity is common with cytotoxic medications, 
however, agranulocytosis caused by non-chemotherapy treatments 
is a rare side effect [16,17]. Tamoxifen hematological toxicity has 
been recorded in only a few cases. Extended usage of Tamoxifen 
was linked to worldwide bone marrow suppression in two studies 
[18]. Agranulocytosis was reported in conjunction with fatal acute 
hepatic failure in one case. According to the Gell-Coombs clas-
sification,  the agranulocytosis  in other instances was most  likely 
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caused by a type II immune-mediated hypersensitivity reaction. 
Tamoxifen and trastuzumab were used in a similar study as a hor-
monal treatment for invasive ductal carcinoma of the breast. Hy-
pocellularity was found with pseudoblockade of the granulocyte 
line at the promyelocyte stage and no mature granulocytes in a 
bone marrow biopsy [19].

In our case, the blood film had no immature cells, and bone mar-
row aspiration was normal. When Tamoxifen was discontinued 
for one month, we found improvement in leucopenia (white blood 
cells= 3.24 x10 ^9/L). The patient received Tamoxifen again, and 
leucopenia (white blood cells= 2.6 x10 ^9/L) became more severe. 
These findings support that Tamoxifen can be responsible for leu-
copenia.

Tamoxifen is a major endocrine treatment option, particularly for 
women who  still  have  a  significant  ovarian  oestrogenic  activity 
that cannot be controlled by aromatase inhibitors [10, 11, 20-25]. 
In pre-and perimenopausal women with advanced breast can-
cer, Zoladex plus Tamoxifen was evaluated. There has been no 
evidence of a negative endocrinological interaction between the 
medicines. Although the combination of medications resulted in a 
higher proportion of static illness, possibly at the price of partial 
remissions, the time to disease progression was prolonged in wom-
en who got Zoladex plus Tamoxifen. Patients with ER-positive tu-
mors were more likely to achieve remission [26]. FSH circulating 
concentrations are suppressed more effectively with combination 
medication [27]. We used this combination in our case, and the 
FSH level decreased from 100 UI/L to 16.27 UI/L. The partial es-
trogen agonist characteristics of Tamoxifen may explain the effec-
tive suppressive impact of Zoladex and Tamoxifen on serum FSH 
concentrations [28].

Adjuvant therapy for premenopausal breast cancer patients has 
enhanced survival [29]. As adjuvant chemotherapy, we used AC 
and Taxol. One of the most often used and effective chemotherapy 
medications for breast cancer is this combination [30].

The most often utilized serum marker in breast cancer is CA 15-
3. It is a big transmembrane glycoprotein that's typically overex-
pressed and glycosylated abnormally in cancer cells. It appears to 
play a role in cell adhesion physiologically, and its elevated levels 
in cancer may be causally related to metastasis. CA 15-3 may thus 
be the first independent predictive serum marker in breast cancer, 
as rising CA 15-3 levels over time may suggest that a patient is 
not responding to treatment or that the cancer is reoccurring [31]. 
The combination of ALP and CA153 has the highest sensitivity 
and positive predictive value for breast cancer bone metastases 
[32]. We used that combination to detect any metastasis, and we 
noted that our patient's CA 15-3 level was decreasing during hor-
monal treatment. In 20 to 30 percent of advanced and metastatic 
breast cancer patients, the HER-2 gene is overproduced, making it 

a significant contributor to poorer survival chances. As a result, we 
followed the HER-2 gene in our case, which was amplified [33].

CONCLUSION
Tamoxifen can be responsible for leucopenia, a rare adverse event 
of Tamoxifen when used as a hormonal treatment in breast can-
cer in premenopausal women. Tamoxifen has been proven to be a 
safe, effective, and simple therapy technique in most trials. More 
research is needed to determine the optimum treatment protocols 
and long-term outcomes. To confirm the current findings, bigger 
size longitudinal studies for extended periods are required.

       REFERENCES

1. Siegel R, Naishadham D, Jemal A, Cancer statistics, 2012. CA Can-
cer J Clin. 2012; 62: 10-29.

2. Yang G. Toxicity and adverse effects of Tamoxifen and other an-
ti-estrogen drugs. Pharmacol Ther. 2013; 139: 392-404.

3. Aziz K. Targeting DNA damage and repair: embracing the pharma-
cological era for successful cancer therapy. Pharmacol Ther. 2012; 
133: 334-50.

4. Nowsheen S. HER2 overexpression renders human breast cancers 
sensitive to PARP inhibition independently of any defect in homol-
ogous recombination DNA repair. Cancer Res. 2012; 72: 4796-806.

5. Yang ES. Targeting BRCA1  localization  to augment breast  tumor 
sensitivity to poly(ADP-Ribose) polymerase inhibition. Cancer Res. 
2012; 72: 5547-55.

6. Ellis NA, Offit K. Heterozygous mutations in DNA repair genes and 
hereditary breast cancer: a question of power. PLoS Genet. 2012; 8: 
1003008.

7. Early Breast Cancer Trialists’ Collaborative, G., Effects of chemo-
therapy and hormonal therapy for early breast cancer on recurrence 
and 15-year survival: an overview of the randomised trials. Lancet. 
2005; 365: 1687-717.

8. Miller E, McCaw B. Intimate Partner Violence. N Engl J Med. 2019; 
380: 850-857.

9. van Gelder N. COVID-19: Reducing the risk of infection might 
increase the risk of intimate partner violence. EClinicalMedicine. 
2020; 21: 100348.

10. Goldhirsch A.  Personalizing  the  treatment  of  women  with  early 
breast cancer: highlights of the St Gallen International Expert Con-
sensus on the Primary Therapy of Early Breast Cancer 2013. Ann 
Oncol. 2013; 24: 2206-23.

11. Early Breast Cancer Trialists’ Collaborative, G. Relevance of breast 
cancer  hormone  receptors  and other  factors  to  the  efficacy of  ad-
juvant tamoxifen: patient-level meta-analysis of randomised trials. 
Lancet. 2011; 378: 771-84.

12. Yaziji H. HER-2 testing in breast cancer using parallel tissue-based 
methods. JAMA. 2004; 291: 1972-7.

13. Van Hulle H. Two-year toxicity of hypofractionated breast cancer 
radiotherapy in five fractions. Acta Oncol. 2020; 59: 872-5.

https://pubmed.ncbi.nlm.nih.gov/23711794/
https://pubmed.ncbi.nlm.nih.gov/23711794/
https://pubmed.ncbi.nlm.nih.gov/22197993/
https://pubmed.ncbi.nlm.nih.gov/22197993/
https://pubmed.ncbi.nlm.nih.gov/22197993/
https://pubmed.ncbi.nlm.nih.gov/22987487/
https://pubmed.ncbi.nlm.nih.gov/22987487/
https://pubmed.ncbi.nlm.nih.gov/22987487/
https://pubmed.ncbi.nlm.nih.gov/22962264/
https://pubmed.ncbi.nlm.nih.gov/22962264/
https://pubmed.ncbi.nlm.nih.gov/22962264/
https://pubmed.ncbi.nlm.nih.gov/15894097/
https://pubmed.ncbi.nlm.nih.gov/15894097/
https://pubmed.ncbi.nlm.nih.gov/15894097/
https://pubmed.ncbi.nlm.nih.gov/15894097/
https://pubmed.ncbi.nlm.nih.gov/32292900/
https://pubmed.ncbi.nlm.nih.gov/32292900/
https://pubmed.ncbi.nlm.nih.gov/32292900/
https://pubmed.ncbi.nlm.nih.gov/23917950/
https://pubmed.ncbi.nlm.nih.gov/23917950/
https://pubmed.ncbi.nlm.nih.gov/23917950/
https://pubmed.ncbi.nlm.nih.gov/23917950/
https://pubmed.ncbi.nlm.nih.gov/21802721/
https://pubmed.ncbi.nlm.nih.gov/21802721/
https://pubmed.ncbi.nlm.nih.gov/21802721/
https://pubmed.ncbi.nlm.nih.gov/21802721/
https://pubmed.ncbi.nlm.nih.gov/15113815/
https://pubmed.ncbi.nlm.nih.gov/15113815/
https://pubmed.ncbi.nlm.nih.gov/32285729/
https://pubmed.ncbi.nlm.nih.gov/32285729/


 
Current Trends Med Clin Case Rep Volume: 2.5  4/4

Journal Home: https://www.scienceworldpublishing.org/journals/current-trends-in-medical-and-clinical-case-reports-/CTMCCR

14. Arnaout MA, Nasrallah NS, el-Khateeb MS. Prevalence of abnor-
mal thyroid function tests in connective tissue disease. Scand J 
Rheumatol. 1994; 23: 128-32.

15. Riley LK, Rupert J. Evaluation of Patients with Leukocytosis. Am 
Fam Physician. 2015; 92: 1004-11.

16. Testart-Paillet D. Contribution of modelling chemotherapy-induced 
hematological toxicity for clinical practice. Crit Rev Oncol Hema-
tol. 2007; 63: 1-11.

17. Andres E, Mourot-Cottet R. Non-chemotherapy drug-induced neu-
tropenia - an update. Expert Opin Drug Saf. 2017; 16: 1235-42.

18. Myelosuppression occurring after receiving tamoxifen for breast 
cancer. International Adjuvant Therapy Organisation. Br J Radiol. 
1985; 58: 1220.

19. Herrscher H, Leblanc J, Petit T. Agranulocytosis Induced by Tamox-
ifen in a Breast Cancer Patient. Breast Care (Basel). 2020; 15: 72-74.

20. Burstein HJ. American society of clinical oncology clinical practice 
guideline update on adjuvant endocrine therapy for women with hor-
mone receptor-positive breast cancer. J Oncol Pract. 2010; 6: 243-6.

21. Clemons M, Coleman RE, Verma S. Aromatase inhibitors in the ad-
juvant setting: bringing the gold to a standard? Cancer Treat Rev. 
2004; 30: 325-32.

22. Colleoni M. Analyses adjusting for selective crossover show im-
proved  overall  survival  with  adjuvant  letrozole  compared  with 
tamoxifen in the BIG 1-98 study. J Clin Oncol. 2011; 29: 1117-24.

23. Group BIGC. Letrozole therapy alone or in sequence with tamoxi-
fen in women with breast cancer. N Engl J Med; 2009; 361: 766-76.

24. Coombes RC. Survival and safety of exemestane versus tamoxifen 
after 2-3 years’ tamoxifen treatment (Intergroup Exemestane Study): 
a randomised controlled trial. Lancet. 2007; 369: 559-70.

25. van de Velde CJ. Adjuvant tamoxifen and exemestane in early breast 
cancer (TEAM): a randomised phase 3 trial. Lancet. 2011; 377: 321-
31.

26. Nicholson RI. Zoladex plus tamoxifen versus Zoladex alone in pre- 
and peri-menopausal metastatic breast cancer. J Steroid Biochem 
Mol Biol. 1990; 37: 989-95.

27. Walker KJ. Endocrine effects of combination antioestrogen and LH-
RH agonist therapy in premenopausal patients with advanced breast 
cancer. Eur J Cancer Clin Oncol. 1989; 25: 651-4.

28. Wakeling AE. Therapeutic potential of pure antioestrogens in the 
treatment of breast cancer. J Steroid Biochem Mol Biol; 1990; 37: 
771-5.

29. Jonat W. Goserelin versus cyclophosphamide, methotrexate, and 
fluorouracil  as  adjuvant  therapy  in  premenopausal  patients  with 
node-positive breast cancer: The Zoladex Early Breast Cancer Re-
search Association Study. J Clin Oncol. 2002; 20: 4628-35.

30. Rowinsky EK, Donehower RC. Paclitaxel  (taxol). N Engl  J Med. 
1995; 332: 1004-14.

31. Duffy MJ. CA 15-3: a prognostic marker in breast cancer. Int J Biol 
Markers. 2000; 15: 330-3.

32. Chen WZ. Clinical characteristics and risk factors for developing 
bone metastases in patients with breast cancer. Sci Rep. 2017; 7: 
11325.

33. Nahta R, Hung MC, Esteva FJ. The HER-2-targeting antibodies 
trastuzumab and pertuzumab synergistically  inhibit  the  survival of 
breast cancer cells. Cancer Res. 2004; 64: 2343-6.

https://pubmed.ncbi.nlm.nih.gov/8016583/
https://pubmed.ncbi.nlm.nih.gov/8016583/
https://pubmed.ncbi.nlm.nih.gov/8016583/
https://pubmed.ncbi.nlm.nih.gov/26760415/
https://pubmed.ncbi.nlm.nih.gov/26760415/
https://pubmed.ncbi.nlm.nih.gov/17418588/
https://pubmed.ncbi.nlm.nih.gov/17418588/
https://pubmed.ncbi.nlm.nih.gov/17418588/
https://pubmed.ncbi.nlm.nih.gov/28879784/
https://pubmed.ncbi.nlm.nih.gov/28879784/
https://pubmed.ncbi.nlm.nih.gov/3842636/
https://pubmed.ncbi.nlm.nih.gov/3842636/
https://pubmed.ncbi.nlm.nih.gov/3842636/
https://pubmed.ncbi.nlm.nih.gov/32231501/
https://pubmed.ncbi.nlm.nih.gov/32231501/
https://pubmed.ncbi.nlm.nih.gov/15145507/
https://pubmed.ncbi.nlm.nih.gov/15145507/
https://pubmed.ncbi.nlm.nih.gov/15145507/
https://pubmed.ncbi.nlm.nih.gov/21321298/
https://pubmed.ncbi.nlm.nih.gov/21321298/
https://pubmed.ncbi.nlm.nih.gov/21321298/
https://pubmed.ncbi.nlm.nih.gov/19692688/
https://pubmed.ncbi.nlm.nih.gov/19692688/
https://pubmed.ncbi.nlm.nih.gov/17307102/
https://pubmed.ncbi.nlm.nih.gov/17307102/
https://pubmed.ncbi.nlm.nih.gov/17307102/
https://pubmed.ncbi.nlm.nih.gov/21247627/
https://pubmed.ncbi.nlm.nih.gov/21247627/
https://pubmed.ncbi.nlm.nih.gov/21247627/
https://pubmed.ncbi.nlm.nih.gov/2149510/
https://pubmed.ncbi.nlm.nih.gov/2149510/
https://pubmed.ncbi.nlm.nih.gov/2149510/
https://pubmed.ncbi.nlm.nih.gov/2523808/
https://pubmed.ncbi.nlm.nih.gov/2523808/
https://pubmed.ncbi.nlm.nih.gov/2523808/
https://pubmed.ncbi.nlm.nih.gov/2285589/
https://pubmed.ncbi.nlm.nih.gov/2285589/
https://pubmed.ncbi.nlm.nih.gov/2285589/
https://pubmed.ncbi.nlm.nih.gov/12488406/
https://pubmed.ncbi.nlm.nih.gov/12488406/
https://pubmed.ncbi.nlm.nih.gov/12488406/
https://pubmed.ncbi.nlm.nih.gov/12488406/
https://pubmed.ncbi.nlm.nih.gov/11192829/
https://pubmed.ncbi.nlm.nih.gov/11192829/
https://pubmed.ncbi.nlm.nih.gov/28900285/
https://pubmed.ncbi.nlm.nih.gov/28900285/
https://pubmed.ncbi.nlm.nih.gov/28900285/
https://pubmed.ncbi.nlm.nih.gov/15059883/
https://pubmed.ncbi.nlm.nih.gov/15059883/
https://pubmed.ncbi.nlm.nih.gov/15059883/

	_GoBack

