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Antibody-drug conjugates (ADCs) are 
targeted cancer therapies that combine the 
specificity of monoclonal antibodies (mAbs) 
with the potency of cytotoxic drugs.1 ADCs 
have emerged as highly effective treatments 
for a variety of cancers, including multiple 
breast cancer subtypes.2 Alopecia is a 
common adverse effect of ADCs, and 
research is limited regarding methods for 
preventing and treating alopecia among 
patients receiving these therapies.3 We 
present a case of a patient who experienced 
treatment-induced hair loss that affected the 
entire scalp while on fam-trastuzumab 
deruxtecan, but notably, achieved significant 

hair regrowth with oral minoxidil while 
continuing ADC therapy. 
 

 
 
A 64-year-old female with a past medical 
history of stage IV estrogen receptor-alpha 
(ER) positive/human epidermal growth factor 
receptor 2 (HER2) low-expressing breast 
cancer presented with 2 months of worsening 
hair loss 4 months after starting treatment 
with fam-trastuzumab deruxtecan. The 
patient reported using only over-the-counter 
Nioxin shampoo. The patient had 
experienced hair loss 8 years prior with 
cytotoxic chemotherapy and had complete 
regrowth of hair following treatment.  

ABSTRACT 

Antibody-drug conjugates (ADCs) represent a novel class of targeted cancer therapies that 
commonly result in alopecia as an adverse effect. There is limited research regarding 
methods to prevent or treat alopecia for patients treated with ADCs. Minoxidil may be used to 
treat hair loss due to multiple etiologies, but is not conventionally recommended to patients 
actively undergoing cancer treatment. We present the case of a 64-year-old female with 
stage IV ER+/HER2 low-expressing breast cancer who experienced extensive treatment-
induced alopecia after initiating fam-trastuzumab deruxtecan followed by sacituzumab 
govitecan who achieved significant hair regrowth with oral minoxidil while continuing ADC 
therapy. This case highlights the potential for oral minoxidil to facilitate hair regrowth during 
ADC therapy, suggesting that it may represent a valuable treatment for ADC-induced 
alopecia. 
 

INTRODUCTION 

CASE REPORT 
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On exam, she had low follicular density with 
miniaturization involving the frontal and 
vertex scalp (Figure 1), thinning of eyebrows 
and eyelashes, and a positive hair pull test. 
The patient was started on 1.25 mg of oral 
minoxidil daily. Four months later, the patient 
re-presented to clinic after switching from 
fam-trastuzumab deruxtecan to sacituzumab 
govitecan due to disease progression. The 
patient reported an initial response to 
minoxidil prior to treatment change, but 
experienced diffuse hair loss upon starting 
sacituzumab govitecan. On exam, she had 
complete alopecia of the scalp with 
preservation of the follicular ostia (Figure 2) 

and patchy alopecia of the eyebrows and 
eyelashes. The patient’s dose of minoxidil 
was increased to 2.5 mg daily, and she was 
prescribed bimatoprost for her eyebrow and 
eyelash loss. At follow up 4 months later, the 
patient reported patchy hair growth of the 
scalp, eyebrows, and eyelashes, as well as 
increased facial and body hair growth. On 
exam, she had short diffuse regrowth of dark 
hair throughout the scalp with greatest 
regrowth of the vertex (Figure 3) and patchy 
alopecia of the eyebrows and eyelashes. The 
patient was maintained on sacituzumab 
govitecan and minoxidil, with continued 
improved hair growth. 

 

 
Figure 1. Physical exam findings of low follicular density with miniaturization involving the frontal 

and vertex scalp. 
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Figure 2. Physical exam findings of complete alopecia of the scalp with preservation of the 

follicular ostia. 

 
Figure 3. Physical exam findings of short diffuse regrowth of dark hair throughout the scalp with 

greatest regrowth of the vertex. 
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We report on a case of complete ADC-
induced hair loss treated with oral minoxidil 
despite continued ADC treatment. ADCs 
consist of mAbs conjugated via a chemical 
linker to a cytotoxic drug, combining the 
precise tumor targeting of mAbs with the 
potent cell-killing abilities of chemotherapy.1 
Trastuzumab deruxtecan, a HER2-directed 
mAb bound to a topoisomerase 1 inhibitor 
payload, and sacituzumab govitecan, a 
humanized anti-trophoblast cell-surface 
antigen 2 mAb bound to SN-38, an irinotecan 
metabolite payload, are associated with 
alopecia as a common adverse effect.2 
Interestingly, our patient presented with mild 
hair loss in a largely androgenetic pattern 
while on trastuzumab deruxtecan and then 
experienced complete alopecia of the scalp 
upon switching to sacituzumab govitecan. 
Alopecia and other adverse effects of ADCs 
are suspected to be caused by off-target 
effects of the payload on normal cells of the 
body, causing similar effects to those 
observed in standard chemotherapy.4 
 
Minoxidil is an antihypertensive medication 
approved for the treatment of androgenetic 
alopecia and female pattern hair loss.5 It is 
frequently used off-label to treat other hair 
disorders, including chemotherapy-induced 
alopecia (CIA), and it can be used as an oral 
or topical treatment. The efficacy of minoxidil 
for the prevention of CIA has not been 
consistently demonstrated across type of 
malignancy or treatment regimen. Thus, 
minoxidil is not conventionally used while 
chemotherapy is administered. 
There is no specific data regarding effective 
prevention or treatment of ADC-induced hair 
loss, and scalp cooling is the most frequently 
recommended preventative treatment.6 
Bimatoprost ophthalmic solution and topical 
minoxidil have been recommended to help 

with hair re-growth post-treatment, but there 
are no recommended therapies for re-growth 
concurrent with ADC treatment. 
 
The ability to achieve hair re-growth caused 
by ADCs using oral minoxidil with continued 
ADC treatment has not been discussed 
previously in the literature. Due to our report 
of successful hair re-growth using oral 
minoxidil in a patient receiving ADC therapy, 
dermatologists may consider minoxidil as a 
treatment option for patients experiencing 
ADC-induced alopecia even while they are 
still undergoing treatment. Further research 
is needed to delineate the role of minoxidil for 
treating ADC-induced alopecia. 
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