
Question 1:  

What is breast cancer-related lymphedema (BCRL), and what are its primary causes and 

consequences? 

 

Answer: Breast cancer-related lymphedema (BCRL) is a chronic and progressive condition 

that occurs in approximately one-third of patients who undergo axillary lymph node dissection 

and nodal radiotherapy for breast cancer. The primary causes of BCRL include impaired 

lymphatic function due to surgical removal of lymph nodes and radiation therapy, leading to 

the accumulation of protein-rich lymphatic fluid in the interstitial space. The consequences 

of BCRL include localized swelling in the arms, pain, heaviness and emotional distress, 

reduced quality of life. 

 

Question 2:  

How do CD4+ T cells contribute to the development of BCRL? 

 

Answer: CD4+ T cells play a significant role in the development of BCRL by facilitating 

inflammation and inhibiting lymphangiogenesis, which is the formation of new lymphatic 

vessels. These cells produce inflammatory cytokines that promote fibrosis and tissue scarring, 

exacerbating lymphedema. Their activity leads to impaired lymphatic function, which 

contributes to the accumulation of fluid and worsens the symptoms of BCRL. 

 

Question 3:  

Describe the design of the clinical trial conducted to evaluate tacrolimus for treating BCRL. 

 

Answer: The clinical trial was designed as an open-label, single-arm, phase II pilot study 

conducted from September 2020 to April 2021. Eighteen women with stage I or II BCRL were 

treated with topical tacrolimus for six months, with evaluations at baseline, three months, and 

six months. The primary outcome was the change in arm volume, while secondary outcomes 

included the lymphedema index (L-Dex), health-related quality of life (HRQoL), lymphatic 

flow and function, and safety of the treatment. 

 

Question 4:  

What were the key findings of the trial regarding the efficacy of tacrolimus in treating BCRL? 

 

Answer: The trial found that treatment with topical tacrolimus resulted in a significant 

reduction in mean lymphedema arm volume (130.44 ± 210.13 mL, p < 0.05) and L-Dex 



scores (3.54 ± 4.98, p < 0.05). Additionally, there were significant improvements in health-

related quality of life as measured by the LYMPH-ICF, DASH, and SF-36 questionnaires. 

Three patients (16.7%) showed improvement in lymphatic flow and function, while no 

worsening was observed. 

 

Question 5: 

What were the findings regarding adverse events? 

 

Answer: No significant adverse events were observed in this clinical trial. The trial confirmed 

that treatment with tacrolimus was both safe and feasible for women with stage I or II BCRL. 

 

Question 6:  

What limitations were identified in the study, and how might they affect the findings? 

 

Answer: It was an unblinded pilot trial without a control group, and the sample size was small, 

which may affect the generalizability of the findings. Additionally, the lack of long-term 

follow-up limited the ability to assess the durability of the treatment effects. The study’s 

design also posed challenges in power estimation and sample size calculation due to the 

limited literature available on the use of tacrolimus for BCRL. 

 

Question 7:  

How do the findings of this clinical trial compare with preclinical studies on tacrolimus for 

lymphedema? 

 

Answer: The findings of this clinical trial align with preclinical studies that indicated 

tacrolimus could effectively reduce lymphedema.  

 

Question 8:  

What future research directions does the article suggest for exploring the use of tacrolimus in 

BCRL treatment? 

 

Answer: The article suggests that future research should focus on conducting larger, 

randomized controlled trials to confirm the efficacy and safety of tacrolimus in treating BCRL.  


