The procedure for the hand-foot syndrome (HFS)

- Purpose
The HFS is a side effect of anticancer chemotherapy that reduces the quality of life (QOL) of patients undergoing chemotherapy. HFS is a skin disorder that appears specifically in the hands and feet, and its main symptoms include numbness, pain, skin redness, keratinization, blisters, and desquamation. Vinorelbine, docetaxel, capecitabine, and molecular target agents, such as regorafenib, sorafenib, and sunitinib, have been reported as causative agents [1-3]. The time of onset of HFS differs depending on the anticancer agent; however, it frequently appears several weeks after the start of chemotherapy, and the symptoms continue with the use of the causative drug. In addition, HFS causes treatment delays, interruptions, and poor medication adherence. Capecitabine is an oral anticancer agent administered for both adjuvant and advanced recurrence chemotherapy in patients with colorectal cancer. As it can be treated on an outpatient basis, it is widely used as a key drug and is recommended by guidelines as a global standard treatment [4]. The incidence of capecitabine-induced HFS ranges from 30% to 80% in all grades of colorectal cancer in randomized controlled trials [5-7]. Management of capecitabine-induced HFS is frequently difficult, and it has been reported that the frequency of occurrence is > 90% in the real world (survey on capecitabine + oxaliplatin combination therapy) [8]. Grade 2 or higher HFS can be associated with swelling, blistering, desquamation, and ulceration, which may cause chemotherapy to be delayed or discontinued. Currently, as supportive care for capecitabine-induced HFS, avoidance of physical stimuli and moisturizing [9-11] are recommended as standard treatments. There are reports examining the effects of topical agents, including exfoliants [12,13], celecoxib [14,15], and oral drugs, such as pyridoxine [16]. However, no high-evidence-level reports exist on the prevention of HFS. Therefore, the only definite improvement in capecitabine-induced HFS is dose reduction and withdrawal [17]. Inhibition of skin basal cell proliferation, drug secretion from eccrine sweat glands, and drug degradation products have been suggested as the mechanisms of HFS development; however, this has not been fully elucidated [18,19] (Table 1).

Table 1. Summary for clinical evidence of supportive care for HFS
	
	
	
	
	
	
	
	
	The incidence rate of HFS (any grade)
	The incidence rate of HFS (grade2+3)
	The incidence rate of HFS (≥grade. 3)

	
	
	
	
	
	
	n
	%
	%
	%

	Reference No.
	Study design
	Intervention
	Tumor type
	Capecitabine dose(/times)
	Observation period
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control
	Intervention
	Control

	PMID: 21113620
	RCT
	Celecoxib
	Colorectal cancer
	1250 mg/m2 or 1000           mg/m2
	3–6    
 months
	51
	50
	29
	52
	13.7
	40
	1.96
	10

	PMID: 21940785
	RCT
	Celecoxib
	Colorectal cancer
	1250 mg/m2 or 1000 mg/m2
	3–6 
  months
	68
	71
	57.4
	74.6
	17.6
	38.1
	2.9
	8.5

	PMID: 25557587
	RCT
	Pyridoxine
	GI tract
	973.5 mg/m2 – 1250 mg/m2
	1 to 3 cycles
	180
	180
	76.1
	64
	12
	15.4
	5.0
	3.3

	PMID: 32406009
	RCT
	TJ-28 vs. Pyridoxine
	Colorectal cancer
	1250 mg/m2
	N.A.
	12
	10
	83.3
	70.0
	50
	40
	8.3
	20.0

	PMID: 26715292
	Case-control study
	Structured teaching program
	Colon cancer
	1250 mg/m2 or 1000 mg/m2
	N.A.
	20
	20
	52.7
	50
	20
	15.7
	5.2
	10

	PMID: 32717127
	RCT
	Structured Teaching Module
	Colorectal cancer
	1000 mg/m2
	4.5 months
(median)
	140
	140
	97.7
	95.6
	33.3
	32.8
	5.2
	6.8


HFS, hand-foot syndrome; N.A., not available
Based on this background, a multidisciplinary-collaborated cancer support team consisting of physicians, pharmacists, nurses, and nutritionists examined the role of each occupation and treatment guideline and created a supportive care protocol for HFS. This study aimed to prevent HFS and provide early therapeutic intervention to reduce or aggravate HFS, thereby improving the dose intensity of cancer chemotherapy and the patient’s QOL. In addition, we expect that clarification of the role of each occupation will improve the efficiency of work, enhance multidisciplinary team medical care, and improve skills.

- Role of each occupation
Physicians evaluate HFS, determine whether to continue chemotherapy, prescribe drugs for HFS prevention and treatment, and request dermatology consultation. Nurses evaluate skin disorders in general and provide patients with self-care guidance. Pharmacists evaluate skin disorders, recommend suspension of chemotherapy owing to skin disorders, provide guidance to maintain self-adherence, and propose prescriptions*) for the prevention and management of skin disorders. As it has been suggested that skin disorders are related to nutritional status, nutritionists provide nutritional guidance.

*) If a pharmacist proposes a prescription, it should be within the scope stipulated in the hospital procedure manual, and the pharmacist who recommends the prescription should have more than half a year of outpatient pharmacist assignment experience and be appointed by a Japanese Society of Pharmaceutical Health Care and Sciences-Certified Senior Oncology Pharmacist, which enables prescription recommendations.

- HFS preventive measures and medical guidance
Before starting chemotherapy, the physicians prescribed the supportive care drugs specified in Table 4. Next, pharmacists explained the dosage and administration of chemotherapeutic agents, efficacy, side effects, and application of topical preparations. In addition, nurses provided instructions on how to cleanse (wash face, bathe/shower), moisturize, and protect (washing, choosing clothes, ultraviolet protection, applying makeup/shaving).

- Completion of side effect self-report form by the patient
 The patient fills in when side effects appear from the date of initiation of the anticancer drug treatment. The completed self-report form will be handed to the medical staff during the outpatient visit and shared with the team.

Table 2. Self-report of adverse events 1
	Side effect self-report 1

	Name                                                                                                                                              Date

	　
	Grade
	/
	/
	/
	/
	/
	/
	/

	Stomatitis
	I have stomatitis; however, it does not hurt.
	1
	　
	　
	　
	　
	　
	　
	　

	
	Stomatitis hurts a little; however, I can eat more than half.
	2
	　
	　
	　
	　
	　
	　
	　

	
	I can hardly eat because of stomatitis.
	3
	　
	　
	　
	　
	　
	　
	　

	Hand foot syndrome
	Red and swollen, but no pain.
	1
	　
	　
	　
	　
	　
	　
	　

	
	There is pain; however, it does not interfere with daily life.
	2
	　
	　
	　
	　
	　
	　
	　

	
	It is painful and interferes with daily life.
	3
	　
	　
	　
	　
	　
	　
	　

	Pigmentation
	There is pigmentation in limited, such as fingertips.
	1
	　
	　
	　
	　
	　
	　
	　

	
	There is systemic pigmentation.
	2
	　
	　
	　
	　
	　
	　
	　

	Peripheral neuropathy
	There is some numbness; however, it does not affect the operation.
	1
	　
	　
	　
	　
	　
	　
	　

	
	It is difficult to act due to numbness; however, it does not interfere with daily life.
	2
	　
	　
	　
	　
	　
	　
	　

	
	Numbness interferes with daily life.
	3
	　
	　
	　
	　
	　
	　
	　

	
	I have no sensation.
	4
	　
	　
	　
	　
	　
	　
	　

	Peripheral sensory impairment
	I react instantly to hypersensitivity when I come in contact with cold things.
	1
	　
	　
	　
	　
	　
	　
	　

	
	Contact with cold objects sustains a hypersensitive reaction but is painless.
	2
	　
	　
	　
	　
	　
	　
	　

	
	Contact with cold objects causes persistent hypersensitivity and pain.
	3
	　
	　
	　
	　
	　
	　
	　

	＜Please enclose the affected area.＞



[image: ][image: ]

Table 3. Self-report of adverse events 2
	Side effect self-report 2

	Name                                                                                                                                              Date

	　
	Grade
	/
	/
	/
	/
	/
	/
	/

	Nausea
	Tolerable
	1
	　
	　
	　
	　
	　
	　
	　

	
	If I use anti-nausea drugs, I can manage to eat.
	2
	　
	　
	　
	　
	　
	　
	　

	
	I can hardly eat because of nausea.
	3
	　
	　
	　
	　
	　
	　
	　

	Anorexia
	I have a slight loss of appetite.
	1
	　
	　
	　
	　
	　
	　
	　

	
	 I can eat somehow.
	2
	　
	　
	　
	　
	　
	　
	　

	
	I can hardly eat.
	3
	　
	　
	　
	　
	　
	　
	　

	Malaise
	I am a little tired; however, it does not interfere with my daily life.
	1
	　
	　
	　
	　
	　
	　
	　

	
	I often lie down.
	2
	　
	　
	　
	　
	　
	　
	　

	
	I lie down more often than I am awake.
	3
	　
	　
	　
	　
	　
	　
	　

	
	Bedridden all day long.
	4
	　
	　
	　
	　
	　
	　
	　

	Diarrhea 
	Increased defecation frequency less than four times a day compared to usual.
	1
	　
	　
	　
	　
	　
	　
	　

	
	Increased defecation frequency 4–6 times a day compared to usual.
	2
	　
	　
	　
	　
	　
	　
	　

	
	Increased defecation frequency more than seven times a day compared to usual.
	3
	　
	　
	　
	　
	　
	　
	　

	If you have any other symptoms of concern, please write them down.












- Evaluation of HFS
 Physician evaluation is performed according to CTCAE v5.0.
Pharmacists interviewed the patient before the physicians’ examination, evaluated the grade of the skin disorder based on the interview and the side effect self-report table, and recommended the necessary medicine. In addition, we determined the necessity of chemotherapy suspension according to the grade of the skin disorder and entered the above information in the electronic medical record. Notably, if it is determined during the interview that the method of use of the drug is different from the guidance content or if a new skin disorder countermeasure drug is added, guidance will be provided again. After the pharmacist’s interview, the physicians examined the patient, evaluated the grade of the skin disorder, and confirmed, completed, and ordered supportive care medicine according to recommendations by pharmacists. If prescription modification is necessary for the recommendation of pharmacists, physicians modify the prescription—a comprehensive evaluation of therapeutic and side effects to determine whether chemotherapy should be continued. The nurses assessed the patients’ self-care abilities before the physicians’ visit. Suppose it is determined during the interview that the self-care method differs from the instructions. In that case, re-instructions will be given on the cleaning, moisturizing, protection, and topical agent application methods, and the instructions will be recorded in the electronic medical record. If the grade evaluation of skin disorders differs by occupation, it is not necessary to match; however, the factors should be clarified. If the therapeutic drug is modified after the physician’s examination by physicians or pharmacists if requested.

- Criteria for withdrawal of chemotherapy
 If the patient’s skin disorder progresses to grade 2, the pharmacists will suggest chemotherapy withdrawal to the physicians. During the examination, physicians comprehensively evaluated the effects and side effects and determined the treatment policy.

- Supportive care medicine
 In principle, the medicine should be selected from Table 4; however, the change in dosage form should be approved according to the patient’s wishes or the medical staff’s judgment. If it is determined that medications other than those listed below are necessary, consult physicians separately.

Table 4. Prescription recommendation for HFS
	Severity
	Prevention
	Grade 1
	Grade 2
	Grade 3

	External agent
	- Heparinoid
- Topical 
hydrocortisone (medium class steroid)*) 
	- Medium class steroid
	- Very strong class steroid**)
	- Strongest class steroid

- Nadifloxacin If with infection

	Consultation with a dermatologist
	
	
	
	consideration


*) If  obtained an informed consent to participate in T-CRACC study [20].
**) Regarding the class of topical steroids, even if symptoms are grade 2, using the strongest class should be considered depending on the site and symptoms.
HFS, hand-foot syndrome
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