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Abstract: We report the case of a breast cancer patient with chronic renal failure (CRF).
The clinical pharmacist adjusted the chemotherapy regimen and dosage according to the
patient’s renal function after reviewing the literature and analyzing the pharmacological and
pharmacokinetic characteristics of the patient’s antineoplastic drugs. To the best of our
knowledge, this is the first report of successful multimodal treatment of breast cancer in a
patient with CRF in China. The purpose of this case report is to optimize breast cancer
therapy in patients with CRF and provide a reference for clinicians and clinical pharmacists
to use antineoplastic drugs rationally.
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Introduction

Breast cancer is one of the most common malignant tumors in women.' Renal
failure is a difficult comorbidity in patients with breast cancer because the kidney
metabolizes most chemotherapy drugs. Oncologists have limited knowledge about
whether patients with renal failure can metabolize the chemotherapy drugs, which
makes it difficult to develop appropriate treatment plans. At present, there are very
few studies on the treatment of breast cancer in patients with end-stage renal
disease (ESRD), except the case report by Modi et al,” and these patients can rarely
successfully complete a series of the standard treatments of surgery, adjuvant
chemotherapy, and endocrine therapy. This report describes the case of a patient
with breast cancer and comorbid CRF to explore the successful treatment strategy.

Case Report
A 53-year-old Chinese woman presented to our hospital in March 2017 with a left
breast mass. Breast ultrasonography revealed a 27 x 12-mm primary lesion in the
left breast at the 3 o’clock position and assessed as category 5 by the Breast
Imaging-Reporting and Data System (BI-RADS) and a 5 x 4-mm primary lesion
in the right breast at the 12 o’clock position assessed as category 4B by the BI-
RADS (Figure 1A). The biopsy pathology report showed that the left breast mass
was invasive ductal carcinoma (IDC). The right breast mass was an intraductal
papillary lesion with atypical hyperplasia of the ductal epithelium, and carcinoma
needed to be excluded. Chest computed tomography (CT) and abdominal ultra-
sonography did not reveal any signs of metastasis.

On March 29, 2017, the patient underwent breast-conserving surgery and sentinel
lymph node biopsy for the right breast cancer and a modified radical mastectomy for left
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Figure | Breast ultrasound of patients taken preoperatively and during postoperative follow-up.
Notes: (A) Pre-operation: left breast (27 x 12 mm) mass, right breast (5 x 4 mm) mass. (B) At 9 months after mastectomy, no mass was found under the chest wall, but a
new (5 x 3 mm) nodule was found in the right breast. (C) At 16 months after surgery, there was no change on the left, and no nodule was found in the right breast. Red

arrows indicate localization of masses and nodules.

breast cancer. The postoperative pathological findings were
left breast IDC grade III with ~30% high-grade ductal carci-
noma in situ (DCIS), and 3/25 left axillary lymph nodes had
evidence of metastasis. Immunohistochemistry (IHC) showed
an estrogen receptor positive (ER +) frequency of 50%, pro-
gesterone receptor positive (PR +) frequency of 50%, human
epidermal growth factor receptor 2 positive (HER2 +) status
of 3+, and Ki-67 index frequency of 30% (Figure 2). The right
breast showed intraductal papillary carcinoma with low-grade
DCIS. The TNM stage of the tumor in the left breast was
pT2NIMO, stage ITA. Postoperative recovery was good. The
patient had started peritoneal dialysis for treatment of renal
failure and uremia in January 2016. Based on the tumor
pathological characteristics, prognostic factors, age, and

patient’s performance status, four cycles of adjuvant che-
motherapy with a TH regimen was started in May 2017:
docetaxel 80 mg/m® with trastuzumab 8 mg/kg for the first
dose and 6 mg/kg for the maintenance dose. Afterwards, four
cycles of sequential adjuvant chemotherapy with the EC regi-
men were performed: epirubicin 75 mg/m* and cyclopho-
sphamide 500 mg/m’ Since both trastuzumab and
epirubicin are cardiotoxic drugs, trastuzumab was temporarily
discontinued during chemotherapy with the EC regimen;
however, the total treatment cycle of trastuzumab was still 1
year. After completion of adjuvant chemotherapy, the patient
underwent 3 cycles of radiotherapy. The patient received
adjuvant endocrine therapy with tamoxifen 10 mg twice a
day beginning in December 2017. Each chemotherapy session
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Figure 2 Analysis of primary breast lesion tissue.

Notes: (A-B) Hematoxylin and eosin staining of the left (A) And right (B) Breast lesions (100% magnification); (€) Immunohistochemistry for HER2 3+; (D)
Immunohistochemistry for Ki-67 accounting for 30% of cells in the primary left breast lesion.

was started after the dialysate was changed, and the che-
motherapy drug remained in the patient’s body for more
than 8 hrs before the next peritoneal dialysis treatment. The
patient tolerated the treatment well, and no serious toxicity
issues were noted. The patient remains in remission.

Discussion

Breast Cancer Treatment Regimens

The National Comprehensive Cancer Network(NCCN),
European Society for Medical Oncology (ESMO), and
American Society of Clinical Oncology (ASCO) guidelines
all indicate that for patients with ER +/PR +/HER2 + invasive
breast cancer and positive lymph nodes, an anthracycline +
cyclophosphamide — taxanes + trastuzumab (AC — TH)
regimen is recommended for adjuvant chemotherapy; after
chemotherapy, patients with ER + or PR + should receive
adjuvant endocrine therapy.® Based on the patient’s renal
function status and the pharmacodynamics and safety of var-
ious drugs, we chose epirubicin and docetaxel for this patient’s
chemotherapy regimen. The anthracyclines commonly used in
breast cancer chemotherapy are doxorubicin and epirubicin.
Renal excretion of both is minimal, but those with renal
insufficiency have a higher risk of hyperuricemia with doxor-
ubicin than with epirubicin,* and the latter is significantly less
cardiotoxic.” Taxanes include paclitaxel and docetaxel, both
of which have shown very good results in the adjuvant

treatment of breast cancer. The ECOG-1199 clinical trial
suggested that paclitaxel was suitable for a weekly schedule
and docetaxel was suitable for a 3-weekly schedule.® There
are reports of mild renal toxicity with paclitaxel, but none with
docetaxel;” and the incidence and severity of adverse reactions
such as anaphylaxis were lower with docetaxel compared to
paclitaxel.®

For this patient, clinical pharmacists suggested that
clinicians reverse the regimen sequence of EC — TH to
TH — EC for two reasons. First, the Early Breast Cancer
Trialists’ Collaborative Group meta-analysis suggested
that taxane-containing regimens were significantly more
effective than anthracycline-containing regimens.” The
results of the CALGB-9344 and BCIRG-001 clinical trials
laid the foundation for the role of taxanes in the adjuvant
treatment of node-positive breast cancer.'™'" Second, epir-
ubicin and cyclophosphamide are more nephrotoxic than
docetaxel and trastuzumab; it was unclear whether this
patient could tolerate subsequent complete cycles of che-
motherapy, and it is safer to give TH regimens with less
nephrotoxicity first.

Dose And Administration Time
Adjustments

Minimizing non-renal systemic toxicity is a particular pro-

blem for patients on chronic hemodialysis or peritoneal
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dialysis, especially if the details of drug metabolism and
elimination are not fully understood. Dialyzed drug removal
must be considered when choosing the appropriate timing of
chemotherapy for dialysis-treated patients. Chemotherapy
should be given after dialysis to avoid the loss of efficacy
of drugs that are removed by dialysis, but not at the time of
dialysis for drugs that are not removed by dialysis.'?
Epirubicin is excreted in the urine in small amounts.
Although Aronoff et al recommended that epirubicin or
other anthracyclines need not be reduced in patients with
renal failure,' the US instructions for use (IFU) recommend
that epirubicin dosage be reduced in patients with severe renal
impairment (serum creatinine >5 mg/dL). One study sug-
gested that epirubicin does not require dose adjustment in
patients undergoing hemodialysis or peritoneal dialysis and
should be administered after dialysis."* The need for cyclo-
phosphamide dose reduction in patients with renal insuffi-
ciency is controversial. Some investigators do not
recommend dose modification on the grounds that renal func-
tion is not related to cyclophosphamide clearance or hemato-
logic toxicity."> However, one group suggested that dosage
adjustment of cyclophosphamide is required in patients with
creatinine clearance (CrCl) <30 mL/min,'® some investigators
advocate a 25% dose reduction in patients with CrCl <10 mL/
min, while others recommend 10% and 20% dose reductions
in patients with CrCl values <55 and <20 mL/min,
respectively.'® The Ontario Cancer Care Canada guidelines
recommend a 25% dose reduction in patients receiving cyclo-
phosphamide with CrCl 30 mL/min. The IFUs for the two
cyclophosphamide marketed in China provide recommenda-
tions for different dose adjustments. One suggests a 50% dose
reduction when the glomerular filtration rate (GFR) is <10
mL/min. Another suggests that the cyclophosphamide dose
should be reduced to 1/2 or 1/3 of the therapeutic dose when
renal insufficiency develops. In patients with ESRD, cyclo-
phosphamide is moderately cleared by hemodialysis and
should be administered after hemodialysis.'*'” Docetaxel is
minimally excreted by the kidney, and limited data show that
docetaxel can be safely administered to patients with renal
insufficiency without dose adjustment."* Docetaxel can be
safely administered at standard doses to patients on chronic
peritoneal or hemodialysis.'® Trastuzumab is not removed by
hemodialysis, but there is no reliable information on whether
it is cleared by peritoneal dialysis. Renal excretion of trastu-
zumab is very low, and renal dysfunction did not affect the
disposition of trastuzumab in a population pharmacokinetic
analysis. There are no dialysis dose adjustments in the US
prescribing information for trastuzumab. One study suggested

that tamoxifen does not require dose adjustment in patients
with CRF and breast cancer receiving regular dialysis.'’
Tamoxifen is excreted by the intestine, is not filtered by the
kidneys, and is not easily removed by dialysis treatment.

The patient had a GFR of 5.087 mL/min and a clinical
diagnosis of CRF. Based on this, we decreased the dosage
of epirubicin from 90-100 to 75 mg/m? and lowered the
dosage of cyclophosphamide from 600 to 500 mg/m?; dose
adjustments were not required for docetaxel, trastuzumab,
and tamoxifen.

Safety And Effectiveness
The patient tolerated the treatment well. Neither neutrope-
nia or thrombocytopenia were noted, chemotherapy
induced grade I-II anemia, and clinical assessment and
left ventricular ejection fraction (LVEF) measurement did
not reveal any cytotoxicity. After the first chemotherapy
session, the patient continued to undergo peritoneal dialy-
sis according to the original plan. During subsequent che-
motherapy and follow-up, the patient’s serum creatinine
and urea values were not significantly changed compared
with those before chemotherapy, indicating that the TH —
EC dose-adjusted chemotherapy regimen had no signifi-
cant effect on the patient’s renal function (Table 1).

The patient underwent whole breast ultrasound 9 and
16 months after surgery and right breast X-ray molybde-
num target 16 months postoperatively.> No progression
was observed in the either breast, and no abnormal
enlarged lymph nodes were observed in the bilateral arm-
pit or supraclavicular area (Figure 1B and C). Serum levels
of carbohydrate antigens 125 and 153 (CAI125 and
CA153) were significantly higher than normal when the
patient was diagnosed with breast cancer in March 2017,
but tumor marker levels all decreased to normal after
surgery and were stable during adjuvant chemotherapy
and endocrine therapy (Table 2). Other routine examina-
tions showed no abnormalities. The patient was in good
general condition during the follow-up period. No relevant
evidence of disease progression or recurrence has been
found to date. The goals of postoperative adjuvant che-
motherapy and endocrine therapy were achieved.

Conclusion

In summary, CRF is not a contraindication to breast cancer
surgery and systemic therapy. The improved TH — EC
regimen may be a safe and effective chemotherapy regimen
in the patient population. In general hospitals, breast cancer
patients with CRF can still complete standard treatment and

submit your manuscript

7770

Dove

OncoTargets and Therapy 2019:12


http://www.dovepress.com
http://www.dovepress.com

Dove

Liu et al

Table | Biochemical And Peripheral Blood Results

Date Creatinine | Urea (mmol/L) | Leukocytes (10°/L) | Neutrophils (10°/L) | Platelets (10°/L) | Hemoglobin (g/L)
(umol/L)

Ist (21/3/17) 953 19.0 5.90 3.90 181 93
2nd (12/5/17) | 927 18.2 7.10 5.20 205 16
3rd (7/6/17) 910 225 4.60 3.10 163 92
4th (1/7/17) 932 25.0 5.60 3.80 207 91
5th (25/7/17) 1000 19.6 6.00 3.90 162 101
6th (5/9/17) 961 24.6 6.60 4.70 210 113
7th (27/9/17) 957 25.3 9.60 7.80 255 128
8th (13/8/18) 925 19.7 7.40 4.92 219 108
9th (25/10/18) | 857 17.0 6.70 5.02 196 109

Table 2 Serum Tumor Marker Indicators In Patients

Date CAI25 (U/mL) CAI53 (U/mL) CEA (ng/mL)
Ist 21/3/17) 762 545 3.92
2nd (12/5/17) 16.8 1.7 318
3rd (7/6/17) 132 8 2.19
4th (1/7/17) 13.3 7.1 233
5th (25/7/17) 182 114 3.12
6th (5/9/17) 13.1 10 2.34
7th (27/9/17) 13.7 9.2 278
8th (13/8/18) 134 8.9 237
9th (25/10/18) 17.7 19 322

Abbreviations: CA125, carbohydrate antigen 125; CA153, carbohydrate antigen 153; CEA, carcinoembryonic antigen.

have the same potential for cure with multidisciplinary coop-
eration, individualized treatment plan selection, and close
monitoring of renal function.
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