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Abstract 
Breast cancer patients face different nutritional problems at each stage. How-
ever, the nutrition of breast cancer patients has not been taken seriously. As a 
result, some patients cannot tolerate treatment due to poor nutrition, thus af-
fecting the prognosis. This study aims to introduce a typical case to explore 
the whole-course (started at admission and ended 5 years after surgery) and 
Multidisciplinary Teams (MDTs) (comprising physician, primary nurse, case 
manager, nutrition liaison and nutrition specialist nurse) nutritional man-
agement mode of breast cancer patients. The patient successfully completed 
the scheduled treatment by implementing the whole-course and multidisci-
plinary nutrition management. The mode can prospectively and dynamically 
estimate the changes in patients’ nutritional status, and provide timely nutri-
tional intervention to promote patient outcomes. 
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1. Introduction 

A number of international studies have indicated that the incidence of malnutri-
tion in patients with malignant tumours is higher than one with other diseases. 
One of these studies has shown that 57.88% of patients with malignant tumours 
are complicated by various levels of malnutrition. The incidence of malnutrition 
in patients with breast tumour is 20.5% [1] [2] [3]. Both breast cancer itself, as a 
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malignant tumour, and complicated and long-lasting treatment, which covers 
surgery, chemotherapy, radiotherapy, targeted therapy and endocrine therapy, 
make breast cancer patients face various nutrition problems at different stages 
[4] [5] [6] [7]. For instance, during the diagnosis period, patients may consume 
a lot of energy and protein due to the rapid growth of the malignant tumour, 
resulting in dyscrasia. On the other hand, patients had reduced intake due to 
lack of knowledge and negative emotions such as anxiety and fear [8] [9] [10]. 
Moreover, patients may experience hyperglycaemia, abnormal protein catabo-
lism and negative nitrogen balance during the perioperative period due to sys-
temic stress response caused by preoperative fasting and surgical trauma. In ad-
dition, during chemoradiotherapy, patients frequently experience gastrointesti-
nal reactions such as nausea, vomiting, oral ulcer, abnormal liver and kidney 
function and immune injury due to chemotherapy drugs and radiotherapy reac-
tions [11] [12] [13]. On the other hand, during endocrine therapy, patients often 
experience dyslipidaemia due to drug reactions, and their appetite can be affected 
by perimenopausal syndrome reactions (hectic fever and irritability) and other 
discomforts. Malnutrition may lead to a decrease in the tolerance and sensitivity 
of patients to tumour treatment, resulting in poor clinical outcomes, such as 
complications and increased risk of mortality, prolonged hospital stay, increased 
frequency of rehospitalisation and increased medical expenses [14]. Therefore, nu-
trition management for patients is of vital importance. However, nutrition prob-
lems in patients with malignant tumours of the digestive system have received 
most of the attention at present [15] [16], while those in patients with breast 
cancer are not taken seriously. As a result, some breast cancer patients cannot 
tolerate treatment due to poor nutrition, thus affecting the prognosis. Moreover, 
the attention to the nutrition problems in patients with malignant tumours of 
the digestive system focuses on a certain period of treatment, nevertheless, there 
are few studies on long-term whole-course nutrition management for patients. 

Therefore, we intend to explore a whole-course nutrition management model for 
breast cancer patients by introducing a representative successful case of the whole- 
course nutrition management for a patient with breast cancer in our hospital. 

2. Methods 
2.1. Case Presentation 

A 26-year-old female with right breast mass has been performed breast conserv-
ing surgery with axillary lymph node dissection on February 20, 2017. The post-
operative pathologic results revealed invasive ductal carcinoma, and axillary lymph 
nodes showed five sites of metastatic carcinoma, ER (30%+), PR (−), HER-2 (3+) 
and Ki-67 (40%+). The combination of TE*4 (epirubicin 130 mg + paclitaxel 
liposome 240 mg) + TP*4 (paclitaxel liposome 240 mg + carboplatin 600 mg) 
adjuvant chemotherapy and trastuzumab (the dose was adjusted with the weight; 
the first dose was 8 mg/Kg and the subsequent dose 6 mg/Kg) targeted therapy 
began in March 2017. In addition, radiotherapy was performed from August to 
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October 2017. Since October 2017, the patient has been receiving endocrine 
therapy with subcutaneous injection of leuprorelin 3.75 mg Q4W + oral admini-
stration of tamoxifen 10 mg. This is a common treatment for breast cancer. This 
is a typical case of breast cancer underwent five conventional breast cancer 
therapies. 

2.2. Case Analysis 

Characteristics of cases (Table 1 and Table 2): 
This is a common treatment for breast cancer. This is a typical case of breast 

cancer underwent five conventional breast cancer therapies. These treatments 
can cause patient to experience many side effects that affect her nutrition. 

The patient’s weight decreased from 55 kg to 52 kg within 1 month prior to sur-
gery. 

The patient lacks proper knowledge of diet. 

3. Measurements 

The patient-generated subjective global assessment (PG-SGA) scale was used to  
 

Table 1. Sociodemographic and clinical characteristics of the patient. 

Project Characteristics 

Age 26 

Gender Female 

Professional Office clerk 

Marital status Unmarried 

Nutritional assessment 
Within 1 month after the onset, the patient’s weight  

decreased from 55 kg to 52 kg 

Diagnosis Invasive ductal carcinoma 

Signs The right breast neoplasm 

The pathologic result 
Xillary lymph nodes showed five sites of metastatic  

carcinoma, ER (30%+), PR (−), HER-2 (3+) and Ki-67 (40%+) 

 
Table 2. The treatment process. 

Time Treatment of type Treatment options 

2017-2-20 Surgery 
Breast conserving surgery withaxillary  

lymph node dissection 

2017-3-7~2017-8-9 Chemotherapy 
TE * 4 (epirubicin 130 mg + paclitaxel liposome  
240 mg) + TP * 4 (paclitaxel liposome 240 mg  

+ carboplatin 600 mg) 

2017-3-7~2017-8-9 Targeted therapy Trastuzumab targeted therapy 

2017-8-23~2017-10-3 Radiation therapy Radiation area: Right armpit 

2017-10-4~ 
up to now 

Endocrine therapy 
Injection of leuprorelin 3.75 mg Q4W  

+ oral administration of tamoxifen 10 mg 
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determine the nutritional risk of the patient during the treatment [17]. This scale 
is a nutritional status assessment method explicitly designed for cancer patients 
[18] and is composed of two parts: self-assessment by the patient and assessment 
by medical staff. The former involves weight change, food consumption, symp-
toms and activity and body functions; and the total scores of the four aspects 
form Score A. The latter includes the relationship between disease and nutri-
tional needs (Score B), metabolic needs (Score C) and physical examination 
(Score D). According to the sum of the four parts (Score A~D), 0 ~ 1 point 
means good nutrition, 2 ~ 8 points mean suspected or moderate malnutrition 
and 9 points mean severe malnutrition. The time points for PG-SGA are on ad-
mission; on the 1st day after surgery; before chemotherapy; at early, middle and 
late stages of chemotherapy; before radiotherapy; before endocrine therapy; in 
the 3rd, 6th and 12th month of endocrine therapy and once a year afterwards, until 
the end of endocrine therapy. If the score is higher than 9 points, the nutritional 
status should be reassessed within 1 week. 

4. Intervention Programme 

The patient-centred Multidisciplinary Teams (MDTs) of ‘case manager (fam-
ily-based follow-up)/primary nurse (during hospitalisation), nutrition liaison, 
nutrition nurse and physician’ were established for the whole-course nutrition 
management for the patient, including the preoperative, postoperative, chemo-
radiotherapy and endocrine therapy periods. The main model of operation is as 
follows: 1) Nutrition nurse: senior nurses will be chosen and sent by the hospital 
to attend a 3-month provincial nutrition nurse training course and to obtain the 
nutritionist qualification certificate. These nurses compete for full-time positions 
of nutrition nurse upon their return to the hospital. Nutrition nurses and nutri-
tionists form a hospital nutrition group to be responsible for professional train-
ing on nutrition knowledge for nutrition liaison, regular nutrition nursing rounds 
in each department and instruction of nutrition problems encountered in the 
work of various departments; 2) Nutrition liaison: each inpatient ward should 
arrange a nutrition liaison as a bridge between clinical departments and the nu-
trition nurse. The nutrition liaison should take part in nutrition courses con-
ducted by the nutrition team every month and instruct nurses in the department 
to administer nutrition assessment and interventions for patients about what has 
been learned. Any nutrition problem of patients that cannot be addressed should 
be reported to the nutrition team without delay for instruction from nutrition 
nurse; 3) Primary nurse or case manager: during the treatment, the nutritional 
status of patients is monitored and assessed by the primary nurse (during hospi-
talisation)/case manager (family-based follow-up); 4) Physicians: include the 
supervising physician and the nutritionist; when patients’ nutrition problems are 
evaluated as severe or may affect the treatment progress, the physician should be 
provided with feedback for joint intervention and may adjust the dosage or pre-
scribe nutrition prescriptions. 
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4.1. Preoperative Nutrition Problems and Interventions 

Within 1 month after the onset, the patient’s weight decreased from 55 kg to 52 
kg. The patient’s total score of the PS-SGA scale was 9 points. Hence, she was 
assessed with severe malnutrition. The primary nurse immediately referred to 
the physician, nutrition liaison and case manager and consulted a nutrition nurse. 
After the diagnosis, the patient was found to have lost appetite due to worry and 
anxiety and, due to the wrong cognition that protein-rich foods (such as eggs 
and milk) would increase the risk of disease progression. The results of the pre-
operative biochemical analysis showed that albumin (ALB) was as low as 38.7 
g/L. The nutrition nurse advised the patient to had three meals on time and had 
250 g ~ 300 g staple food, 150 g meat and corresponding fat and oil, one egg, 
milk and fruit, producing 1200 ~ 1500 kcal of energy. And the primary nurse 
politely addressed the patient’s and her family’s questions to relieve the patient’s 
worries and change the original wrong diet concept. After the interventions, the 
patient’s food consumption returned to 90% of her normal intake. Additionally, 
her weight was maintained at 52 kg. The patient was reassessed with the PG-SGA 
scale with 5 points before surgery. 

4.2. Postoperative Nutrition Problems and Interventions 

The patient experienced vomiting, wound pain and arm soreness on the affected 
side on the first day after surgery. The score of the PG-SGA scale was 10 points. 
After reporting to the physician, the primary nurse disposed appropriately as 
follows: used antiemetic and analgesic drugs, touch the affected side arm with 
manual lymphatic drainage. The patient’s postoperative diet after the relief of 
such discomforts as vomiting and pain was instructed: on the first day after sur-
gery, breakfast should be rice porridge and other liquid food; lunch and dinner 
should be normal food. The patient might have more meals a day but less food 
for each. Vegetables, fruits, eggs, milk and meat should be taken. During the 
wound healing period, three meals should be kept normal, and the intake should 
be the same as before surgery to ensure adequate protein intake. 

Upon discharge, the primary nurse and case manager handed over the pa-
tient’s nutritional status. The patient had a good appetite; her weight increased 
by 1 kg, PG-SGA score was 4 points and the wound healed well, but she did not 
want to get up and move most of the time due to the discomfort of the wound 
and the arm on the affected side; the time in bed or in a chair was not longer 
than half a day. As a result, the case manager carried out health education on the 
patient and her family and instructed the patient’s diet and activities at home. 

4.3. Nutrition Problems and Interventions during  
Chemoradiotherapy and Targeted Therapy 

On the day of chemotherapy, the primary nurse introduced side effects of che-
motherapy and the corresponding countermeasures to minimise the risk of ad-
verse reactions of chemotherapy drugs and to reduce the patient’s psychological 
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burden worrying about nausea and vomiting. The primary nurse also advised 
the patient some tips on diet to help her cope successfully with the gastrointesti-
nal reactions during chemotherapy. The case manager should follow-up patients 
by phone 7 ~ 10 days after each course of chemotherapy. The physician and nu-
trition liaison should be immediately informed of the patients’ problems in or-
der to provide professional support. During the follow-up, the case manager 
discovered that the patient had the following problems during chemotherapy. 
During the 1st chemotherapy course, the patient had Grade I constipation and 
was instructed to exercise moderately, the case manager increase the intake of 
water and vegetables and fruits and use glycerine enema. During the 4th chemo-
therapy course, the patient had Grade II oral mucositis and plaque ulcer in the 
oral cavity, affecting food intake, the case manager urge the patient to brush her 
teeth with a soft brush after meals, and contacted the physician to prescribe 
compound Vitamin B12 solution for exterior coating and encouraged the patient 
to take vitamin-rich, protein-rich, digestible semi-liquid food and supplements 
with little residue. After the 5th and 6th chemotherapy courses, the patient had 
Grade II nausea and loss of appetite, the case manager advised the patient to 
drink as little water as possible before and after meals and not to lie down im-
mediately after meals in order to avoid food reflux and nausea. After the 7th 
chemotherapy course, the patient had Grade I myelosuppression and slightly de-
creased White Blood Cells (WBCs) and was instructed to pay attention to personal 
hygiene and keep track of the blood count. During the chemotherapy, the pa-
tient’s PG-SGA score was 3 ~ 6 points. 

During the targeted therapy, the patient was instructed to monitor the cardiac 
function regularly and the dietary nutritional status was monitored. No nutri-
tion-related complications occurred during this period. 

The patient was instructed to use compound Vitamin B12 solution to avoid 
radioactive oral mucositis during radiotherapy. At the follow-up, the case man-
ager learned that the patient had mild xerostomia, but had good appetite and 
improved intake. The patient’s weight increased to 57 kg. The PG-SGA score af-
ter the radiotherapy was 2 points. 

4.4. Nutrition Problems and Interventions  
during Endocrine Therapy 

The timeframes for follow-up by the case manager are before the endocrine 
therapy; the 3rd, 6th and 12th month after the beginning of endocrine therapy and 
once a year, until the end of the endocrine therapy within 5 years. Each fol-
low-up is based on the patient’s blood lipid, calcium, weight and PG-SGA score. 
The case manager should provide the physician and the nutrition liaison with 
feedback on these indicators. 

Before the endocrine therapy, the physician and case manager instructed the 
patient to adjust the original dietary structure: increasing the consumption of 
vegetables, fruits and grains, minimising the intake of fat and sugar and supple-
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menting vitamins and fibre to reduce fat absorption. In addition to the diet, the 
patient should also be advised to take proper exercise and regular rest and to 
undergo regular re-examination of uterine B-ultrasound and regularly track the 
changes in blood lipid and blood calcium. Elevated blood lipid was identified by 
biochemical re-examination in the patient when she had been taking tamoxifen 
for 3 months. The patient provided feedback to the case manager via WeChat. 
Since the patient was far away from our hospital, the case manager recom-
mended local medical treatment and treatment with lovastatin (20 mg orally/day) 
after consultation with the supervising physician and again emphasised the im-
portance of low-sugar and low-fat diet. After a combination of diet and drug 
therapy, the re-examination in the 6 months of endocrine therapy revealed that 
the patient’s blood lipid returned normal. At present, the patient is in the third 
year of endocrine therapy. So far, her blood lipid and blood calcium are within 
the normal range. During the endocrine therapy, the weight is kept at 57 ~ 58.5 
kg. The PG-SGA score is always 1 point, requiring no intervention. During the 
treatment, routine follow-up and evaluation were maintained. 

5. Results 

The patient was followed for up to four years.The patient’s laboratory indicators, 
weight and other indicators did not show any obvious abnormalities at different 
stages (Figure 1 and Figure 2) through the multidisciplinary whole-course nutri-
tion management for the patient. And the abnormalities were treated promptly in 
combination with the results of PG-SAG (Table 3). Surgery, chemoradiotherapy 
and targeted therapy for the patient were successfully completed. Progress in  

 

 
Figure 1. Changes in the patient’s laboratory indicators. Notes: HGB: haemoglobin; RBC: red blood cell; 
WBC: white blood cell; ALB: albumin. 
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Figure 2. Changes in the patient’s blood lipid and weight. Notes: LDL-C: low density lipoprotein cho-
lesterol; TG: triglyceride. 

 
Table 3. PG-SGA nutritional risk score of the patient. 
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A1 4 3 2 1 1 2 0 0 0 0 0 0 

A2 1 1 1 0 1 1 1 0 0 0 0 0 

A3 3 0 3 0 1 2 1 1 0 0 0 0 

A4 0 0 2 1 1 0 0 0 0 0 0 0 

B 1 1 2 2 1 1 1 1 1 1 1 1 

C 0 0 0 0 0 0 0 0 0 0 0 0 

D 0 0 0 0 0 0 0 0 0 0 0 0 

Total 9 5 10 4 5 6 3 2 1 1 1 1 

Notes: A1 means weight change; A2 means intake; A3 means symptoms; A4 means activities and physical functions; B means the relation between the dis-
ease and nutritional needs; C means metabolic needs; D means physical examination; Score A = A1 + A2 + A3 + A4; Total = A + B + C + D; M means 
month; Y means year. 
 

treatment was not affected by nutrition-related problems. The patient is now in 
the third year of endocrine therapy. The medication and nutrition conditions are 
still regularly followed up. 
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6. Discussion 

Our study reports a representative successful case of the whole-course nutrition 
management for a patient with breast cancer. To our knowledge, our study is the 
first to demonstrate the long-term effects of a management model of “whole- 
course” and “multidisciplinary cooperation” on nutrition for patients with breast 
cancer. This study also illustrates a concrete model in China, which may help 
other researchers in implementing similar approaches or study designs. 

A nutrition liaison was assigned in this model. The assessment and nursing 
intervention of the patient’s nutritional status provided by the primary nurse 
(during hospitalisation)/case manager (family-based follow-up) were based on 
the instructions of the nutrition liaison. The assignment of the nutrition liaison 
reduced the work pressure of the nutrition nurse and improved the nutritional 
level of clinical nurses. In addition, this model took advantage of case manage-
ment, in which the case manager cooperated with MDTs to provide the patient 
with whole-course tracking management during diagnosis, treatment and con-
valescence and played an important role in the whole-course management of the 
patient due to the lack of follow-up after discharge. 

7. Conclusion 

The whole-course nutrition is of great significant for patients with breast cancer. 
We carried out the whole-course management of the nutrition of patients with 
breast cancer by means of the multidisciplinary medical care cooperation model 
consisting of the primary nurse (during hospitalisation)/case manager (fam-
ily-based follow-up), nutrition liaison, nutrition nurse and physician. This model 
is worthy of implementation and popularisation in nutrition management for 
patients. 
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