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Gandhi et al, Support Care Cancer 2009

- Survivors were surveyed on dermatologic, consitutional, gastrointestinal toxicities

- 379 (28%) provided data

- Dermatologic toxicities were worse than initially thought (67%)

- Women (15% v 3%) were more affected by the impact on work and personal life (p<0.05)



Skin Side Effects in Lung Cancer Treatment:
Are we being too superficial?
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Le Chevalier et al, J Clin Oncol 1994; Argiris et al, Invest New Drugs 2006; 

Scagliotti et al, J Clin Oncol 2008; Sasada et al, Int J Clin Oncol; Kris et al, JAMA 2003; 

Sheperd et al, J Clin Oncol 2000; Sheperd et al; Cunningham et al, NEJM 2004 



Dermatology and People Living With Lung Canceré.

Are we being too superficial?

Å Approximately 200,000 people every year

ï Prior to therapy, 45.1% with skin findings (n=700)

ï Infections, dry skin, itching

ï Chemotherapy 

ïRadiation

Å Consequences of dermatological conditions in cancer

ï Psychosocial impact 

ï Financial burden

ï Physical health

ï Anticancer treatment disruption

Guillot et al, 2004; Cancercare.org; Wang et 

al, 2007; Kilic et al, 2007; Ghandi et al, 

2009; Cunningham et al, 2010



Skin Has Got You 
Covered

ÅLargest organ

ÅActs as a barrier and protects us from 
injury

ÅRegulates our temperature

ÅReceives sensory impulses

ÅSynthesizes vitamin D



Layers In Skin



Hair loss with Chemotherapy

ÅCommon toxicity with chemotherapy (65-100%)

ï Taxanes 

ï Alkylating agents

ï Topoisomerase inhibitors

ï Antimetabolites

Å Effect on rapidly dividing cells, develops < 8 wks

ÅReversible, with ensuing changes in 
color/texture

ÅNo physical but significant psychosocial impact

ï Alopecia is most traumatic effect of 
chemotherapy in 47% 

ï Eight percent would reject chemotherapy

ï Social isolation in pediatric survivors

Wang et al, Pharm Res 2006



Minoxidil for Hair Loss

Chemotherapy for Breast Cancer 

2 inch scalp area examined 

for time to hair growth from max loss

Duvic et al, J Am Acad Dermatol 1996

Randomize

BID Placebo

9 people

Minoxidil 2% BID

11 people



Minoxidil for Hair Loss

Chemotherapy for Breast Cancer 

2 inch scalp area examined 

Duvic et al, J Am Acad Dermatol 1996

Randomize

Placebo cream

9 people

Minoxidil 2% BID

11 people

57 days 105 days
Maximal loss to first regrowth



Minoxidil (Rogaine)



Minoxidil (Rogaine)



Vitamins for Healthy Hair

Biotin Orthosilicic Acid
2.5mg a day 10mg twice daily



Trichomegaly

Changes in hair from targeted therapies

Lai and Lacouture, Br J Dermatol 2006; Roe; Vano-

Galvan et al JAAD 2009 et al, JAAD 2006; Kerob et 

al, Arch Derm 2006; Foerster et al, Cornea 2008

- Patients on therapy >3 months

- Scalp alopecia and hair curling

- Hirsutism on face 

- Eyelash trichomegaly

Alopecia

Hirsutism



Papulopustular
Eruption

- Red bumps

- Itching in 62%

- Affects face + upper body

- Within 25d in 90%

- Erlotinib (Tarceva)

- 75%

- Cetuximab (Erbitux)

- 76%

Sheperd et al NEJM2004; Rosell et al, Ann Oncol 2007

Scope et al, J Clin Oncol 2008; Jatoi et a, Cancer 2007;

Lacouture et al, ASCO GI 2009

- Treatment

- Minocycline 100mg qd

- Tetracycline 500mg bid

- Doxycycline 100mg/HC 1% bid 



Dermatologic Infections Complicate Targeted Therapy

ÅOne patient on erlotinib monotherapy hospitalized with Staphylococcus 
aureus bacteremia (Grenader Clin Lung Cancer 2008)

ÅOne patient on erlotinib monotherapy hospitalized for diarrhea, otitis externa, 
ectropion, and conjunctivitis (Kardaun Clin Exp Dermatol 2007)

ÅAn analysis of 221 patients treated with EGFRIs was conducted (Eilers et al 2009)

Å38% secondary infections

ÅBacterial, viral, fungal



Skin Treatment

ÅProphylactic skin treatment regimen administered weeks 1 to 6 
(beginning day 1):

ÅSkin moisturizer ðapply to face, hands, feet, neck, back, 
and chest daily in the morning upon rising

ÅSunscreen (PABA free, SPF Ó 15, UVA/UVB protection) ð
apply to exposed skin areas before going outdoors

ÅTopical steroid (1% hydrocortisone cream) ðapply to face, 
hands, feet, neck, back, and chest at bedtime 

ÅDoxycycline 100mgBID

ÅPer investigator discretion, a reactive skin treatment was 
administered anytime during weeks 1-6 

ÅFrom week 7 and thereafter, investigators had the option to 
continue patients on the assigned skin treatment regimen



Primary Endpoint - Incidence of Side Effects in 
Prophylactic vs Reactive

Prophylactic 

Skin

Treatment

n = 48

Reactive 

Skin

Treatment

n = 47

Patients with grade 2 or higher skin toxicity ðn (%)2 14 (29) 29 (62)

Odds Ratio3 (95% CL) 0.3 (0.1, 0.6) 

Grade 2 ðn (%) 11 (23) 19 (40)

95% CI 11 - 35 26 - 54

Grade 3 ðn (%) 3 (6) 10 (21)

95% CI 0 ð13 10 - 33

1 Specific skin  toxicities of interest per protocol
2 There were no grade 4 skin toxicities during the skin treatment period
3 Odds ratio is estimated from a logistic regression model including treatment (prophylactic vs reactive)  that includes an 

adjustment for chemotherapy stratum (Q2W vs Q3W)



Non-Dermatologic Side Effects ð
Grade 3 and 4

Prophylactic Skin Treatment

Reactive Skin Treatment

Of these commonly observed non-dermatologic toxicities, there were no grade 5 

events for either skin treatment group
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Dermatologic Side Effects:
Gemcitabine

Å Peripheral edema

ï All grade: 20%

ï Grade 3: 1%

ï Treatment
Å Dexamethasone 

Å Stockings

Å Anti-h1

Brandes et al, Anticancer Drugs 2000; Azzoli et al, Am J Clin Oncol 2003 

Å Erisypeloid reaction

- No findings consistent w infection

- Anecdotal reports

- No improvement with antibiotics



Dermatologic Side Effects:
Pemetrexed (Alimta)

Vogelzang et al, 2003; Hanna et al, J Clin Oncol 2004; Bracke et al, Clin Exp Dermatol 2008

Å Pustular rash

Å Confluent areas of 1mm pustules

ï Single agent: all grade 17%

ï +Cisplatin: all grade 22%

Å Treatment

ï Topical mid-potency steroids

ï Topical antibiotics



Hureaux et al, Lung Cancer 2005

Dermatologic Side Effects:
Radiation Recall

Å Maculopapular rash in area of prior RT

Å Reports from 2 d to 15 y post-RT

Å Taxanes

Å Gemcitabine

Å Complicated by infections or pruritus

Å Therapy

ï Topical hi-potency steroids

ï Oral anti-H1



Eyelash Growth



Nail Changes

ÅSide effect in

ï Nail folds

ï Nail bed 

ï Nail plate

Color changes

Infections

Brittleness



Dermatologic Side Effects:

Paronychia to erlotinib (Tarceva) and 

cetuximab (Erbitux)

Å Develops in 12-58%

Å Paronychia begins in lateral nail folds

Å Usually occur after 4-8 weeks of therapy

Å Associated with tenderness, impairing 
ADLs

Å Treatment

Å Antiseptic soaks (vinegar, silvadene)

Å Silver nitrate cauterization

Suh et al, Br J Dermatol; Gerami et al, Am Soc of Dermatopathol 2006



Managing changes



Frozen-glove Therapy

ÅDrug delivery in palms and soles (blood flow and sweat)

ÅCold temp decreases bf-sw=lower side effects

Scotte et al, 2005

Untreated Treated



Two Types of Sunscreen

ÅSPF defines protection against UVB

Absorption Scattering

Avobenzone, Oxybenzone Titanium dioxide, zinc oxide







Ultraviolet exposure
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